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Abstract

Rheumatoid arthritis (RA) is a prevalent chronic systemic autoimmune 
inflammatory disease that primarily targets synovial joints and 
periarticular tissues. In RA, systemic inflammation has been 
associated with extra-articular manifestations, including pulmonary 
involvement, which are leading causes of reduced survival. Tobacco 
smoking is a well-established risk factor for anti-citrullinated protein 
antibody (ACPA)-positive RA and is also associated with chronic 
obstructive pulmonary disease, interstitial lung disease (ILD) and 
lung cancer, the prevalence of which is elevated in people with RA. 
Pulmonary manifestations such as airway obstructive disease, ILD 
and bronchiolitis affect a substantial proportion of people with RA. 
Screening for pulmonary disease, particularly ILD, is gaining emphasis, 
with high-resolution CT recommended based on risk factors including 
age, sex, antibody status and smoking. Despite advances in therapies 
to effectively manage joint inflammation, evidence-based treatments 
for RA-associated ILD remain limited. Chronic obstructive pulmonary 
disease and bronchiectasis in RA warrant more recognition owing to 
their effect on morbidity and mortality, and should be managed in 
accordance with current international treatment guidelines for these 
conditions. This Review summarizes the pathophysiology of lung 
involvement in RA, diagnostic challenges and evolving management 
strategies aimed at optimizing patient outcomes.
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Tobacco smoking is a well-established risk factor for anti- 
citrullinated protein antibody (ACPA)-positive RA8. This risk factor is 
shared with COPD, ILD and lung cancer, which have an increased preva-
lence among patients with RA compared with the general population; 
however, a direct causal relationship between tobacco smoking and 
these pulmonary conditions has not yet been definitively established3.

The prevalence of pulmonary manifestations in RA is not well 
understood, probably as a result of heterogeneity in screening meth-
ods, diagnostic approaches, study populations and cohort charac-
teristics across published studies. A 2025 multicentre prospective 
study evaluated 258 patients within 1–10 years of RA diagnosis with 
high-resolution CT (HRCT) and lung function for the presence of 
ILD, emphysema, bronchiolitis and nodules. The authors reported 
prevalences of ILD, emphysema and air trapping of 15%, 20% and 34%,  
respectively, in patients with RA3.

To improve survival in patients with RA, current recommendations 
now include screening for cardiac disease as an integral part of RA man-
agement, and emerging evidence suggests that screening for ILD should 
be similarly integrated9. In the past 5–10 years, the topic of pulmonary 
disease screening has gained increasing attention, particularly with 
respect to the identification of ILD. The 2025 European Respiratory Soci-
ety (ERS)–European Alliance of Associations for Rheumatology (EULAR) 
clinical practice guidelines for the management of ILD in rheumatic dis-
eases suggested that the decision to screen patients with RA for ILD using 
HRCT should be based on the presence of ILD risk factors including age, 
male sex, elevated titres of RA-associated autoantibodies and smoking 
history10. By contrast, less emphasis has been placed on screening for 
COPD and bronchiectasis to date, although these conditions are also 
common in patients with RA and are associated with poor prognoses11.

Patients with RA who develop COPD or bronchiectasis have his-
torically received less clinical and research attention than those who 
develop ILD, although both patient groups could warrant equal atten-
tion in terms of diagnostic evaluation and disease-specific management. 
Both COPD and bronchiectasis are associated with considerable mor-
bidity in patients with RA, contributing to increased symptom burden, 
reduced quality of life, and decreased survival11. Therefore, these pulmo-
nary comorbidities must all be recognized and managed with the same 
rigour as RA-associated ILD (RA-ILD) to optimize patient outcomes. 
Other pulmonary manifestations of RA, such as pleural effusion and 
pulmonary nodules, and lung cancer have received even less attention 
in recent years, despite being relatively common in patients with RA3,4.

This Review is aimed at summarizing emerging knowledge regard-
ing the underlying pathophysiology of lung involvement in RA, to 
describe the most common forms of RA-associated pulmonary disease 
and to present current evidence on screening, diagnosis, treatment 
and prognosis in RA-related lung disease.

Obstructive airway disease in rheumatoid arthritis
Pathophysiology of chronic obstructive pulmonary disease in 
rheumatoid arthritis
Several factors contribute to obstructive airway disease in RA, including 
small-airway inflammation and remodelling, whereby lymphoid follicle 
formation in terminal bronchioles, mucus plugging and concentric 
fibrosis limit airflow and cause associated air-trapping12. Furthermore, 
the airway mucosa is a candidate site for loss of tolerance and citrullina-
tion, and local airway inflammation can predate joint disease8. Microbial 
colonization and infection, including infection with Pseudomonas spp., 
are common in RA and amplify neutrophilic inflammation, thereby 
accelerating airway damage. Susceptibility to infections is particularly 

Key points

	• Rheumatoid arthritis (RA) commonly involves the lungs, with 
interstitial lung disease (ILD), chronic obstructive pulmonary disease, 
bronchiectasis, bronchiolitis and lung cancer all contributing 
substantially to morbidity and mortality.

	• Smoking, older age, male sex, high articular disease activity and 
anti-citrullinated protein antibody seropositivity are risk factors linked 
to RA-associated ILD (RA-ILD) and airway disease; screening should 
target patients with risk factors.

	• High-resolution CT is the gold standard for detecting RA-related 
lung disease (including subclinical ILD) and for characterizing ILD 
patterns such as usual interstitial pneumonia, non-specific interstitial 
pneumonia, organizing pneumonia and alveolar macrophage 
pneumonia patterns.

	• Management of RA-ILD requires a multidisciplinary, individualized 
approach that balances control of systemic RA with lung-directed 
therapies (such as immunomodulation with antifibrotics for progressive 
fibrosis) and supportive care (such as smoking cessation, vaccinations, 
pulmonary rehabilitation and airway clearance).

	• RA-ILD (particularly usual interstitial pneumonia pattern) is 
associated with a worse prognosis, and antifibrotic therapy (for 
example, with nintedanib or pirfenidone) can be considered for 
progressive phenotypes.

	• Bronchiectasis and airway disease in RA increase infection risk and 
mortality and require targeted infection control, physiotherapy and 
cautious use of immunosuppression.

Introduction
Rheumatoid arthritis (RA) is the most common chronic systemic auto-
immune inflammatory joint (rheumatic) disease, with a prevalence of 
approximately 1% of the global population1. RA predominantly affects 
women in their fifth and sixth decades of life1. RA primarily targets syno-
vial joints and periarticular soft tissues and is characterized by joint 
inflammation that leads to erosions and irreversible joint damage, sub-
stantially impairing daily function and profoundly impacting mobility, 
morbidity and mortality. The disease adversely affects patients’ ability to 
work and their overall quality of life1. Furthermore, the systemic inflam-
mation associated with RA frequently leads to extra-articular manifes-
tations, especially pulmonary involvement and cardiac comorbidities, 
which currently represent the primary contributors to reduced survival 
in RA2,3. Respiratory diseases most commonly associated with RA are air-
way diseases, including chronic obstructive pulmonary disease (COPD) 
and bronchiectasis, as well as interstitial lung disease (ILD). Additionally, 
individuals with RA are at increased risks of developing lung cancer, rheu-
matoid nodules and pleural disease, which further complicate pulmonary 
management3–5 Although distinct, these conditions often present with 
overlapping symptoms (Box 1) and all contribute to a reduced pulmonary 
function and decreased functional status (Table 1). Distinctions between 
these conditions are reflected in the choice of treatment strategies and 
follow-up protocols. In addition, COPD, bronchiectasis, bronchiolitis and 
even ILD and lung cancer often co-occur in a patient with RA6,7.
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relevant when immunosuppression is required for the control of RA 
disease activity13. Finally, smoking synergizes with ACPA seropositiv-
ity to drive both RA and COPD, and seropositive RA patients are also 
at an increased risk of COPD compared with seronegative patients8,14. 
Clinical phenotypes of obstruction in RA include small-airway disease, 
bronchiolitis, bronchiectasis, COPD and asthma12.

Epidemiology of rheumatoid arthritis-associated chronic 
obstructive pulmonary disease
COPD is a heterogenous lung condition characterized by chronic 
respiratory symptoms including dyspnoea, cough and sputum pro-
duction and associated with, often progressive, airflow limitation, 
mainly in smokers in high-income countries15. Risk factors other than 
smoking account for >50% of the global burden of COPD15. In people 
with COPD, HRCT can demonstrate features of chronic bronchitis, 
bronchiectasis and emphysema, depending on disease severity and 
phenotype. In patients with RA, an obstructive COPD phenotype, 
driven mainly by small-airway pathology, bronchiolitis and bronchi-
ectasis and often related to current or previous smoking, is common 
yet under-recognized16. Prevalence estimates vary with disease defini-
tion; for instance, in a prospective cohort, obstructive lung functional 
limitation was detected by spirometry in 20.7% of patients with RA, 
whereas HRCT identified airway abnormalities including bronchial 
wall thickening, bronchiectasis and/or mosaic attenuation in 61% of 
these patients, underscoring that structural airway disease as detected 
by HRCT can exceed that detected by lung function testing16. In this 
study, small-airway limitations were common and associated with 
symptoms and impaired quality of life. A population-based analy-
sis further showed that RA confers an increased risk of COPD, with 
a 5-year cumulative COPD probability of ~7.4% versus ~6.0% in matched  
individuals without RA17.

Studies from the past 10–15 years have shown a significant and 
potentially bidirectional association between asthma, chronic rhinitis, 

nasal polyps and RA18–20. Multiple cohort, case–control and regis-
try studies indicate that individuals with asthma are at an increased 
risk of developing RA and, conversely, that the prevalence of asthma 
is increased in patients with RA. A meta-analysis of six cohort and 
14 case–control studies reported a pooled hazard ratio (HR) of 1.42 
(95% CI 1.18–1.70) for RA among patients with asthma19. Mendelian 
randomization evidence further supports a causal link, suggesting 
that adult-onset asthma might increase the risk of RA (odds ratio (OR) 
1.018)20. In a Korean population-wide study, RA was associated with 
asthma (OR 2.32; 95% CI 1.51–3.57), allergic rhinitis and sinusitis21–23. 
RA also correlated with higher chronic rhinosinusitis incidence and 
greater eosinophilic inflammation in nasal polyps22,23. Asthma can be 
more severe in people with RA, with higher in-hospital mortality and 
costs24. Overall, asthma seems to increase the risk of RA, whereas RA 
is linked to greater prevalence and severity of asthma.

Treatment considerations for obstructive lung disease in 
rheumatoid arthritis
Treatment approaches to obstructive lung disease in people with RA 
include control of the underlying disease and minimization of airway 
exposure to noxious particles, mainly tobacco smoke. Also, supportive 
and adjunctive interventions should be considered for any type of lung 
disease in RA (Box 2). This combination approach includes optimized 
control of RA-related systemic inflammation, and inhaled therapy. In 
symptomatic and asthma-like obstruction, inhaled bronchodilators 
(long-acting β-agonists or long-acting muscarinic antagonists) with 
or without inhaled corticosteroids are reasonable25. However, fixed, 
non-reversible obstruction in constrictive bronchiolitis might respond 
only modestly to inhalation therapy. As macrolides could reduce exac-
erbations and cough in bronchiolitis or bronchiectasis phenotypes, 
selected patients might benefit from macrolide treatment, in balance 
with antimicrobial stewardship. Important further treatment approaches 
include airway clearance techniques and vaccinations as well as smoking 

Box 1 | Respiratory evaluation in rheumatoid arthritis
 

Symptoms and clinical findings
	• Rheumatoid arthritis (RA)-associated lung diseases present with 
insidious dyspnoea and cough, varying by subtype

	• Chronic obstructive pulmonary disease (COPD) and 
bronchiectasis show slowly progressive exertional dyspnoea over 
years or decades

	• Interstitial lung disease (ILD) is characterized by rapid onset, 
developing within months to a few years

	• Cough in COPD and bronchiectasis is productive and strongest 
in the early morning and at night

	• ILD cough is exertional and dry (non-productive) with rare 
night-time symptoms

	• Asthma has variable symptoms, with asymptomatic periods and 
exacerbations often triggered by allergens, respiratory infections, 
exercise or other environmental exposures

Assessment tools
	• Dyspnoea severity is graded simply via the Medical Research 
Council dyspnoea scale (0–5, activity-based), ideal for clinic use

	• Patient-reported outcome measures such as the University of 
California San Diego Shortness of Breath Questionnaire offer 

detailed variability across tasks but are better suited to research 
than clinical use owing to their length

Physical examinations
	• Auscultation reveals prolonged expiration and/or rhonchi in COPD 
and bronchiectasis, but bilateral inspiratory crackles in ILD

	• Digital clubbing (nail-bed softening or enlargement) suggests ILD 
but its absence does not exclude ILD

Lung function patterns
	• Obstructive lung function pattern (reduced airflow) in COPD, 
asthma and bronchiectasis; forced expiratory volume in 1 s 
(FEV1):forced vital capacity (FVC) ratio <70%

	• Restrictive or normal spirometry with low volumes (FEV1, FVC, 
total lung capacity, residual volume and normal or increased  
FEV1/FVC ratio) in ILD

	• Diffusing capacity for carbon monoxide declines early in ILD but 
also in advanced COPD with emphysema

	• COPD shows hyperinflation (high total lung capacity and residual 
volume ratio)
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cessation and pulmonary rehabilitation. Evidence-guided management 
of airway-predominant lung disease in RA with conventional synthetic 
DMARDs (csDMARDs) or biologic DMARDs (bDMARDs) is sparse. No spe-
cific treatment recommendations exist for RA-associated COPD beyond 
standard COPD guidelines; however, immunomodulatory agents used in 
RA management could confer an elevated risk of pulmonary infections26. 
The potential role of methotrexate in mitigating COPD-like patterns in 
RA warrants further study. In a nationwide Danish observational cohort 
study, the risk of hospitalized acute COPD exacerbation or death was 
reduced over a 6-month period in methotrexate users compared with 
matched non-methotrexate users27.

Bronchiolitis in rheumatoid arthritis
Bronchiolitis in RA is a rare manifestation and can pathologically present 
as constrictive bronchiolitis obliterans, follicular (cellular) bronchiolitis 
or, less commonly, as diffuse panbronchiolitis28. Bronchiolitis oblit-
erans often presents with severe irreversible airway obstruction and is 
clinically not different from COPD, being characterized by progressive 
breathlessness, a cough, sometimes productive, rarely wheezing and 
reduced exercise capacity. The symptom burden is often dispropor-
tionate to the radiological findings. The main feature distinguishing 
bronchiolitis obliterans from COPD is the lack of, or a very subtle, his-
tory of tobacco smoking, and often a protracted course of disease28. 
Differential diagnosis, such as occupational exposure, asthma, includ-
ing childhood asthma, recurrent respiratory childhood infections and 
sequelae from premature birth, can be in the patient’s history, but rarely 
results in bronchiolitis obliterans. Drug-induced bronchiolitis caused 
by penicillamine, sulfasalazine or gold salts has also been reported29,30.

There seems to be a female preponderance and almost all patients, 
both women and men, develop bronchiolitis obliterans after a diag-
nosis of RA has been made28,31. Pulmonary function test reveals severe 
obstruction with a low FEV1/FVC ratio, typically with preserved (or only 
mildly reduced) diffusing capacity of the lungs for carbon monoxide 
(DLCO) and in body plethysmography increased residual volume due 
to air trapping. Inspiratory HRCT can show bronchial wall thickening, 
bronchiectasis, centrilobular emphysema and nodular opacities, with 
mosaic attenuation, especially in follicular bronchiolitis, whereas expir-
atory scans show pronounced air trapping (Fig. 1). Concomitant find-
ings of ground-glass opacities, mild reticulation or even honeycombing 

in the lower lobes have been described28,31. Bronchoscopy with bron-
choalveolar lavage can rule out lung infections and a differential white 
blood cell count most often shows a neutrophilic, non-specific inflam-
matory pattern. Transbronchial biopsies are rarely diagnostic31 and sur-
gical lung biopsy is rarely performed as the risk of complications most 
often outweigh the benefits of a highly confident diagnosis. Pathology 
can distinguish between chronic constrictive bronchiolitis, follicular 
bronchiolitis and mixed constrictive–follicular bronchiolitis, which can 
help to appreciate the potential reversibility of airflow obstruction. In 
most patients, the clinical, physiological and radiological presentations 
are sufficient for a diagnosis of bronchiolitis. In the largest case series of  
41 patients with RA-associated bronchiolitis obliterans, all-cause mor-
tality was 27% over 5 years31. There is limited literature on the treatment 
of bronchiolitis obliterans, but supportive treatment with bronchodila-
tors and inhaled corticosteroids is often initiated28,31. Case-based and 
small-series data suggest that responses are variable to systemic glu-
cocorticoids, cyclophosphamide, azathioprine and etanercept, which 
should be weighed against the risk of infection; in some case series, 
stabilization and even improvement upon treatment with macrolides 
was reported29,32. However, many patients do not respond to therapy 
and referral for lung transplantation evaluation should be considered31.

Bronchiectasis in rheumatoid arthritis
The coexistence of RA and bronchiectasis, frequently conceptualized 
as bronchiectasis rheumatoid overlap syndrome (BROS), represents 
an important clinical association with complex biological pathways 
that remain to be fully elucidated33. HRCT is the diagnostic modality 
of choice for bronchiectasis, and typically reveals dilated bronchi with 
thickened bronchial walls (Fig. 2). On cross-sectional images, the bron-
chial diameter is usually greater than that of the accompanying pulmo-
nary artery, a finding known as the ‘signet ring’ sign34. Bronchiectasis 
differs from traction bronchiectasis, which is selectively located in areas 
of fibrotic parenchyma. Additionally, bronchiectasis is often observed in 
the outer third of the lung, which distinguishes it from other conditions. 
Epidemiologically, RA confers an elevated risk of developing incident 
bronchiectasis compared with a control population (adjusted HR 2.12), 
with a higher prevalence in seropositive RA than in seronegative RA35. 
The prevalence of bronchiectasis in RA cohorts also varies widely owing 
to the diagnostic approaches used: symptomatic bronchiectasis is 

Table 1 | Evaluation and management of respiratory conditions in patients with rheumatoid arthritis

Investigation(s) COPD Bronchiectasis ILD

Respiratory symptoms Increased dyspnoea over years, morning 
cough, sputum

Dyspnoea, cough, sputum purulence, 
recurrent infections

Asymptomatic, or increased dyspnoea 
over a few months to years, dry cough

Lung auscultation Prolonged expiration and/or rhonchi Normal or rhonchi and/or crackles Normal or Velcro crackles

Spirometry Irreversible obstruction with low FEV1, normal 
or low FVC and FEV1/FVC ratio <70%

Obstruction with low FEV1, normal or low 
FVC and FEV1/FVC ratio <70%

Normal or equally decreased
FEV1 and FVC

Body plethysmography 
and diffusion

High TLC and residual volume
Decreased DLCO

Normal or high TLC and residual volume
Normal or decreased DLCO

Normal or low TLC and residual volume
Normal or decreased DLCO

HRCT patterns Emphysema Bronchiectasis UIP, NSIP, organizing pneumonia, AMP, 
or indeterminate pattern

Treatment LABA and/or LAMA and/or ICS LABA and/or LAMA and/or antibiotics Immunomodulation and/or antifibrotics

Follow-up General practice or pulmonologist General practice or pulmonologist ILD centre, collaboration with 
pulmonologist and rheumatologist

AMP, alveolar macrophage pneumonia; COPD, chronic obstructive pulmonary disease; DLCO, diffusing capacity of the lungs for carbon monoxide; FEV1, forced expiratory volume in 1 s; 
FVC, forced vital capacity; HRCT, high-resolution CT; ICS, inhaled corticosteroids; ILD, interstitial lung disease; LABA, long-acting β2 agonist; LAMA, long-acting muscarinic antagonist; 
NSIP, non-specific interstitial pneumonia; TLC, total lung capacity; UIP, usual interstitial pneumonia.
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found in approximately 2.7–3.1% of patients with RA, whereas systematic 
use of HRCT consistently reveals diffuse bronchiectasis in a substantially 
greater proportion (22.6–24.9%) of patients with RA36. Importantly, the 
BROS diagnosis is independently associated with severely impaired 
outcomes, including increased mortality, with a mortality risk nearly 
double that of idiopathic bronchiectasis (HR 1.88–2.03)33.

Two prevailing conceptual models explain the pathogenesis link-
ing RA and bronchiectasis. The ‘airway-first’ model suggests that an 
underlying genetic risk, such as heterozygosity for variants in the gene 
encoding cystic fibrosis transmembrane conductance regulator (CFTR), 
or innate immune defects, including undetectable circulating mannose 
binding lectin, cause chronic bronchial inflammation and subsequent 
infections36–39. The resulting antigenic stimulation, potentially involving 
the externalization of citrullinated peptides via neutrophil extracellular 
traps, triggers systemic autoimmunity and ACPA generation, leading to 
RA37,40. This model is historically supported by cohort studies in which 
bronchiectasis symptoms preceded RA onset in a high proportion of 
patients (83.3–93.8%)41. Conversely, the ‘RA-first’ model is strongly sup-
ported by more recent longitudinal data showing that RA antedates 
incident bronchiectasis, suggesting that systemic rheumatic inflam-
mation might drive the pulmonary disease13. The risk of bronchiectasis 
is substantially more pronounced in seropositive RA (adjusted HR 2.34) 
than in seronegative RA (adjusted HR 1.56), illustrating the central role of 

high-grade rheumatic inflammation35. Risk factors for bronchiectasis also 
include older age, longer RA duration and specific HLA genetic variants35.

The implications for treatment are complicated by the infectious 
nature of bronchiectasis. DMARDs (both conventional and biologic), 
along with glucocorticoids, constitute the backbone of RA treatment 
and increase a patient’s susceptibility to recurrent lower respiratory tract 
infections, including susceptibility to mycobacteria42. This increased sus-
ceptibility often leads clinicians to avoid the use of bDMARDs in patients 
with RA known to have bronchiectasis. Consequently, the treatment must 
focus on targets that mitigate the underlying bronchiolar and articular 
inflammation without compromising antibacterial defenses. A promis-
ing anti-inflammatory strategy currently being explored in bronchiec-
tasis is the inhibition of dipeptidyl peptidase 1 (DPP-1) by the neutrophil 
elastase inhibitor brensocatib, which reduces the frequency of pulmo-
nary exacerbations43. This approach could represent a critical future 
avenue for the management of the chronic inflammatory component of 
BROS, while addressing the burden of recurrent lung infections.

Interstitial lung disease in rheumatoid arthritis
Pathophysiology of rheumatoid arthritis-associated 
interstitial lung disease
RA-ILD is a multifactorial disorder resulting from the interaction 
of genetic susceptibility, environmental factors and immune 

Box 2 | Supportive and adjunctive interventions in rheumatoid arthritis-associated lung 
disease
 

Prophylaxis
	• Smoking cessation programmes
	• Minimize environmental and occupational inhalational exposure
	• Vaccination

	- Influenza
	- COVID
	- Pneumococcus
	- Respiratory syncytial virus

	• Pneumocystis prophylaxisa

	- Sulfamethoxazole with trimethoprim

Exercise training
	• Pulmonary rehabilitation programmes
	• Endurance and resistance training
	• Aerobic exercise, yoga, tai chi etc.

Respiratory physiotherapy in patients with sputum 
production

	• Airway clearance techniquesb

	- Forced expiratory technique
	- Chest physical therapy
	- Positive expiratory pressure devices
	- Oscillating positive expiratory pressure devices

Oxygen therapy
	• Long-term oxygen therapy (chronic hypoxaemia, used ≥15 h daily)

	• Ambulatory oxygen therapy (exertional hypoxaemia, used during 
exercise and activities of daily living)

	• Nocturnal oxygen therapy (night-time hypoxaemia, used during 
sleep hours)

Management of comorbidities
	• Reflux, sleep apnoea, cardiac comorbidities, pulmonary 
hypertensionb

Interventional therapies
	• Lung volume reduction in patients with emphysema
	• Early lung transplantation evaluation

Complementary interventions
	• Dietary recommendations for weight gain or loss as relevant
	• Mental health management (e.g., anxiety, depressionb)
	• Management of glucocorticoid-induced adverse effects (e.g., 
myopathy, osteopeniab)

Palliative care
	• Symptom management
	• Advance care planning
	• End-of-life treatment

aPneumocystis prophylaxis is recommended for patients with rheumatoid arthritis on high-dose glucocorticoid therapy120. bSome examples, not limited to those 
listed.
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dysregulation. To date, the MUC5B promoter variant rs35705950 is the 
only well-established genetic variant significantly associated with an 
increased risk of RA-ILD44,45. RA-ILD constitutes a heterogeneous entity 
encompassing multiple phenotypes, each characterized by distinct 
HRCT patterns and clinical courses, suggesting distinct underlying 
pathophysiological mechanisms. Indeed, the pathogenic effect of 
the MUC5B rs35705950 variant is restricted to patients exhibiting a 
usual interstitial pneumonia (UIP) pattern on HRCT, with an effect on 
the risk of RA-ILD comparable in magnitude and direction with that 
reported in idiopathic pulmonary fibrosis44,46. Beyond genetic factors, 
premature cellular senescence has emerged as a pivotal pathogenetic 
mechanism of RA-ILD47,48.

Although it is not completely clear whether smoking contributes 
to the pathogenesis of RA-ILD, smoking has consistently been identi-
fied as a risk factor for the presence of ILD in RA10,49, and it induces epi-
thelial injury and impairs repair mechanisms in the lung parenchyma, 
facilitating fibrotic remodelling50. High RA disease activity is a risk 
factor for both incident51 and prevalent ILD52 in patients with RA, and 
can be associated with the prognosis of RA-ILD53; however, the precise 
role of RA-related systemic inflammation in the pathogenesis of ILD 
remains unclear.

The results of numerous studies emphasize the critical role of the 
lung in the pathogenesis of RA, consistent with the ‘mucosal origins’ 
hypothesis (reviewed by Holers et al.54). Two key lines of evidence 
support early pulmonary involvement in the development of RA. 
First, environmental exposures such as cigarette smoke and silica 

are important risk factors for ACPA-positive RA55,56. Second, elevated 
levels of ACPAs are detected in sputum samples from patients with RA, 
including those with early-stage disease,57 suggesting that citrullina-
tion within the pulmonary mucosa could initiate local autoimmunity, 
thereby initiating RA pathogenesis. Additionally, temporal analyses 
show that ILD can precede or co-occur with RA diagnosis in 17–48% of 
cases58–60. Altogether, these findings highlight the lung as a potential 
primary site of the development of autoimmunity in RA. However, the 
specific contribution of locally produced ACPAs to the pathogenesis 
of RA-ILD remains to be fully elucidated.

Epidemiology of rheumatoid arthritis–associated interstitial 
lung disease
Among the various imaging phenotypes of RA-ILD, the UIP pattern pre-
dominates, with a pooled prevalence of approximately 46% in patients 
with RA-ILD61. This frequency of UIP contrasts markedly with ILD asso-
ciated with other connective tissue diseases, in which other radiologi-
cal patterns are more common51. Combined pulmonary fibrosis and 
emphysema, a condition in which emphysema is seen on HRCT in the 
apical parts of the lungs and fibrosis in the lower parts, has a prevalence 
of up to 48% in patients with RA-ILD62. Combined pulmonary fibrosis 
and emphysema is physiologically characterized by preserved lung 
volumes and significantly reduced DLCO and is associated with a high 
risk of pulmonary hypertension and lung cancer62.

Short telomeres are a recognized risk factor for RA-ILD, with even 
more pronounced telomere shortening observed in patients exhibiting 

a b

c d

Fig. 1 | High-resolution chest CT 
of obstructive bronchiolitis. 
a, b, Inspiratory high-resolution 
CT (HRCT) images of obstructive 
bronchiolitis in a 72-year-old man 
with rheumatoid arthritis (RA) show 
discrete bronchiectasis (blue arrow). 
c, d, Expiratory HRCT images of the 
same patient show air trapping (red 
arrows).
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a UIP pattern. Short telomeres are strongly associated with increased 
ILD prevalence, greater disease severity, accelerated lung function 
decline and worse outcomes in RA-ILD cohorts. Moreover, patients 
with short telomeres can experience reduced survival when exposed 
to immunosuppression48,63–65.

Beyond genetic predisposition, several robust epidemio-
logical and clinical risk factors for RA-ILD have been identified, 
including older age at RA onset, male sex, seropositivity (elevated 
ACPA titres), increased RA disease activity and prolonged disease 
duration10,45,52,60,61,66. Modifiable lifestyle factors such as smoking and 
obesity also contribute to the development of RA-ILD, highlighting 
potential avenues for risk reduction49,67,68.

Despite these insights, epidemiological estimates of RA-ILD preva-
lence and incidence remain imprecise, largely because of heterogeneous 
definitions of ILD, variable diagnostic methodologies and differences in 
the timing of screening for ILD relative to the RA disease course. A 2023 
systematic review and meta-analysis reported that symptomatic ILD has 
a prevalence of approximately 11% in patients with RA61. Similarly, three 
studies employing systematic HRCT screening of asymptomatic individ-
uals with RA of mean durations ranging from <2 to 13.9 years revealed ILD 

prevalence rates of 11–21%52,69. Supporting these findings, a retrospective 
analysis of 293 patients with RA undergoing clinically indicated chest 
HRCT identified interstitial lung abnormalities (previously defined as 
subtle interstitial findings not meeting the diagnostic criteria for ILD but 
now considered preclinical ILD) in 44%, underscoring the considerable 
burden of subclinical lung involvement in this population70.

Disease progression affects approximately half of patients with 
RA-ILD, whether symptomatic or asymptomatic, and is associated 
with a mortality risk exceeding that of both the general population 
and patients with RA without ILD58,70–74. Survival following diagnosis 
is variable, with median times ranging between 2.6 and 8 years and a 
5-year mortality rate approaching 40%. The UIP pattern consistently 
correlated with worse outcomes across multiple cohorts58,72,74–76. Fur-
thermore, a meta-analysis encompassing 1,256 patients highlighted 
pulmonary function metrics and the extent of lung involvement as 
potential prognostic indicators77.

Screening for interstitial lung disease
Screening for RA-ILD involves the implementation of diagnostic 
evaluations in patients with RA who lack respiratory symptoms. This 

a b

c d

Fig. 2 | Characteristic high-resolution CT patterns of lung disease in 
rheumatoid arthritis. a, Bronchiectasis. The red arrow indicates dilated 
bronchi with thickened walls. b, Interstitial lung disease (ILD) with an organizing 
pneumonia pattern (red arrow) can appear as patchy, often peripheral or 
peribronchial, consolidations with a tendency to migrate over time. c, ILD with a 
non-specific interstitial pneumonia pattern  (red arrow) is characterized by fine 
reticulation, ground glass opacity and traction bronchiectasis, often sparing the 

subpleural space, with less or no honeycombing compared with usual interstitial 
pneumonia. d, ILD with an usual interstitial pneumonia pattern is characterized 
by subpleural basal-predominant reticular abnormalities, honeycombing 
(red arrow) and traction bronchiectasis, reflecting fibrotic lung remodelling. 
The alveolar macrophage pneumonia pattern (not shown) is characterized by 
diffuse, bilateral ground-glass opacities predominantly in the lower lobes, often 
with a uniform distribution and minimal fibrosis or reticulation.
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approach differs from diagnostic assessment, initiated when patients 
have clinical manifestations of ILD, for which chest HRCT is the gold 
standard78. When screening for RA-ILD, HRCT, which provides detailed 
images of the lung parenchyma and offers superior sensitivity over 
chest radiography, should be performed without contrast enhance-
ment but using a thin-slice technique (commonly <1 mm). Inspiratory 
and expiratory phases should be used to detect air trapping, a common 
finding in some RA-ILDs and bronchiolitis (Fig. 1). The most character-
istic ILD patterns observed on HRCT are, with decreasing frequency, 
UIP, non-specific interstitial pneumonia, organizing pneumonia and 
alveolar macrophage pneumonia (formerly termed desquamative 
interstitial pneumonia)61 (Fig. 2). Drug-induced ILD should always be 
considered in the differential diagnosis, particularly when organizing 
pneumonia is identified and when ILD develops within weeks to months 
following the initiation of a new medication79.

Screening for RA-ILD can be conceptualized as a two-tiered pro-
cess. The initial screening step involves systematic assessment of 
respiratory symptoms and focused clinical examination in all individu-
als with RA. Identification of relevant symptoms or signs at this stage 
warrants escalation from screening to definitive diagnostic evaluation, 
typically with chest HRCT. The subsequent, secondary screening step 
entails a more intensive surveillance strategy, applied selectively to 
patients at an elevated risk of ILD68.

Both the 2025 ERS–EULAR and the 2023 American College of 
Rheumatology (ACR)–American College of Chest Physicians (CHEST) 
guidelines10,80 favour a risk-based approach over universal screening 
for ILD in RA; however, they do not explicitly define the criteria identi-
fying high-risk populations, and do not endorse the implementation 
of published risk-prediction models52,81,82. Importantly, a screening 
algorithm incorporating commonly assessed clinical variables, such 
as age at RA onset, sex and disease activity, has shown potential for 
early ILD detection in RA82. Both sets of guidelines discourage the 
use of chest radiography, invasive diagnostic procedures or chest 
ultrasonography for screening, designating chest HRCT as the pre-
ferred modality10,80. Notably, pulmonary function tests (FVC and 
DLCO) were excluded as screening tools by ERS–EULAR, whereas 
the ACR–CHEST panel advocated their use in conjunction with HRCT 
during screening10,80.

Management of rheumatoid arthritis-associated interstitial 
lung disease
Current treatment recommendations for RA-ILD are largely extrapo-
lated from randomized controlled trials (RCTs) focused on articular 
disease, as well as from retrospective, observational studies10. Rec-
ommendations for RA-ILD distinguish between immunomodulatory 
agents (primarily for control of articular disease with potential benefit 
for ILD) and antifibrotics (targeting fibrosis), often used alone or in 
combination with immunomodulation on the basis of individualized 
risk–benefit assessment. Methotrexate, a well-established evidence-
based therapy for RA, has long been suspected of worsening pre-exist-
ing, chronic RA-ILD. Although methotrexate can rarely induce acute or 
subacute drug-induced pneumonitis83, retrospective, registry-based 
and case–control studies have consistently demonstrated that metho-
trexate is not associated with an increased risk of worsening chronic 
ILD84–86. On the contrary, patients treated with methotrexate exhibit 
better survival, a longer time to ILD development, and fewer respiratory 
hospitalizations than patients with RA not receiving methotrexate, 
although some bias cannot be ruled out86.

The management of RA-ILD is aimed at slowing the progression 
of lung disease, preventing acute exacerbations and improving sur-
vival. Controlling articular disease with a treat-to-target strategy using 
csDMARDs (such as methotrexate, sulfasalazine and leflunomide) 
and bDMARDs (including rituximab and abatacept) following the 
EULAR guidelines for the management of RA87 remains essential, as 
these agents might also benefit ILD. Mycophenolate mofetil is often 
used in clinical practice for the treatment of RA-ILD, but does not 
treat articular disease and the evidence for its use in RA-ILD is very 
weak10. The addition of non-DMARD immunosuppressants requires 
careful consideration owing to the increased risks associated with  
immunosuppression.

Whereas the ACR–CHEST guidelines do not specify criteria for 
the initiation of ILD-targeted therapies80, the ERS–EULAR guidelines 
recommend applying the inclusion criteria of RCTs to guide treat-
ment in CTD–ILD10. Two scenarios warrant consideration for initiating 
ILD-targeted therapy: at the time of RA-ILD diagnosis in the case of 
advanced disease (moderate or severe ILD) and upon documenta-
tion of progression according to established criteria for progressive  
pulmonary fibrosis (PPF)78.

Recommendations rely largely on expert consensus owing to 
limited data from trials. Both ACR–CHEST and ERS–EULAR endorse a 
multidisciplinary, individualized approach but note that little evidence 
is available, especially for immunosuppressants10,80 (Fig. 3).

Over the past 25 years, numerous RCTs have established 
evidence-based treatments for RA, resulting in improved control of 
articular inflammation and a reduction in joint deformity. Both csD-
MARDs and bDMARDs have demonstrated efficacy in managing joint 
involvement in RA87. By contrast, no prospective RCTs have shown 
the efficacy of these treatments in RA-ILD. Only one phase II trial has 
been conducted specifically in RA-ILD: the TRAIL-1 trial, which com-
pared pirfenidone to placebo in 123 patients88. Unfortunately, this trial 
was terminated early owing to slow recruitment during the COVID-19 
pandemic; it did not reach its primary end point of reducing disease 
progression. However, the decline in FVC was attenuated in the total 
population and even more so in the subgroup of patients with a pattern 
of UIP on HRCT88. In the INBUILD study and the FIBRONEER-ILD study, 
treatment with nintedanib or nerandomilast, respectively, significantly 
slowed disease progression in patients with PPF (fibrotic ILD with a 
progressive phenotype). However, only 89 of the 663 patients enrolled 

Glossary

Body plethysmography
Measures static lung volumes, including 
total lung capacity (the maximum 
volume of air the lungs can hold) and 
residual volume (the amount of air 
remaining after maximal exhalation), 
thereby capturing even air trapped in the 
lungs, which spirometry cannot assess.

Diffusing capacity of the lungs 
for carbon monoxide
(DLCO). Evaluates how effectively 
gases transfer from the lungs 
into the bloodstream, providing 
important information about lung 
gas exchange efficiency.

FEV1/FVC ratio
Compares the expiratory volume in 
the first 1 s (FEV1) with the forced vital 
capacity (FVC) of the lungs, to distinguish 
obstructive (lower FEV1/FVC ratio) from 
restrictive (normal or increased FEV1/
FVC ratio) lung disease patterns.

Spirometry
A key pulmonary function test that 
quantifies the amount of air a patient 
can forcibly exhale in the first 1 s (forced 
expiratory volume in 1 s (FEV1)) and the 
total volume of air exhaled forcefully 
after a deep breath (forced vital capacity 
(FVC)), as well as the FEV1/FVC ratio.

http://www.nature.com/nrrheum


Nature Reviews Rheumatology

Review article

in INBUILD, and 118 of the 1,176 patients enrolled in FIBRONEER-ILD, 
had RA-ILD89,90. ERS–EULAR recommend nintedanib for PPF and pirfe-
nidone for patients with a UIP pattern, whereas ACR–CHEST consider 
both drugs as second-line options10.

For patients with advanced progressive ILD despite maximal medi-
cal therapy, lung transplantation represents a viable option. Given the 
inherent medical complexities of this intervention, early referral for 
transplant evaluation is strongly recommended to weigh potential 
risks and benefits91.

Overall, current guidance is based on low-certainty evidence, 
underscoring the urgent need for dedicated RCTs to optimize RA-ILD 
management.

Lung cancer in rheumatoid arthritis
RA confers a clinically meaningful excessive risk of lung cancer that 
extends beyond that conferred by shared risk factors such as smok-
ing. Large contemporary cohorts show a 50–60% higher incidence of 
lung cancer in RA than in non-RA populations, with the highest risk 
concentrated in patients with RA-ILD4,92. In a 2024 US Veterans Health 
Administration cohort, RA was linked to a >50% increased risk of lung 
cancer overall and RA-ILD with an approximately threefold higher risk4. 
Parallel nationwide data from Asia and the USA support this association 
and suggest that elevated risk persists even among never-smokers, 
underscoring the contribution of RA-specific mechanisms92. These 
mechanisms might include chronic airway inflammation, citrullination, 
ectopic lymphoid structures within the lung and cumulative exposure 
to infections. The presence of RA-ILD, comparable with idiopathic 
pulmonary fibrosis4, increases the risk of lung cancer, probably via 
fibrotic remodelling, altered immune microenvironments and diag-
nostic surveillance effects. It has been speculated that methotrexate, 
other csDMARDS and bDMARDs might contribute to the increased risk 
of lung cancer in RA or to an increased risk of cancer recurrence, but 
studies have produced conflicting results93–96. Whether the elevated 
risk of lung cancer in patients with RA, particularly those with RA-ILD, 
justifies dedicated lung cancer screening has not yet been established, 
but when screening for lung cancer, concomitant screening for ILD is 
also warranted. Lung cancer often presents clinically with worsening 
cough, dyspnoea, thoracic pain and systemic symptoms such as weight 
loss and fatigue, which should prompt timely referral for lung cancer 
diagnostics. Attention should be paid to the possibility of lung cancer 
whenever a chest CT is performed, and smoking cessation should be 
promoted among patients with RA.

Immune checkpoint inhibitors are increasingly used to treat 
advanced lung cancer. Pre-existing autoimmune rheumatic disease, 
including RA, does not preclude the benefit of immune checkpoint 
inhibitors, as it does not confer a greater risk of mortality or of severe 
immune-related adverse events in patients with these conditions 
compared with matched controls96. Although patients with RA 
and lung cancer were more likely to have immunotherapy-related 
adverse events in a retrospective cohort study, this finding was 
mostly restricted to mild RA flares or other mild adverse effects of 
immunotherapy97. Coordinated management across medical spe-
cialties (rheumatology, thoracic oncology, pulmonology) is key for 
optimizing lung health and oncological outcomes in patients with 
RA and lung cancer.

Rheumatoid nodules in rheumatoid arthritis
Pulmonary rheumatoid nodules are benign lesions, often found inci-
dentally, and typically asymptomatic, even though some patients can 

present with cough, haemoptysis or pleuritic pain98. These lesions are 
more common in smokers and in those with severe, seropositive RA5. 
The primary clinical challenge lies in differentiating them from lung 
cancer, as a positive uptake might be seen on 18F-FDG-PET in both con-
ditions. Rheumatoid nodules are relatively rare, occurring in approxi-
mately 3.5% of patients with RA3. Their imaging characteristics on CT, 
including multiplicity, calcification, cavitation, smooth borders and 
peripheral subpleural location, help to distinguish them from malig-
nant nodules98 (Fig. 4). Accurate diagnosis of rheumatoid nodules is 
essential owing to overlap with infectious and malignant processes, and 
sometimes necessitates histopathological confirmation for definitive 
differentiation. Histopathology shows fibrinoid necrosis surrounded 
by a palisade of histiocytes and chronic inflammation5. Rheumatoid 
nodules in the lung generally do not require specific treatment unless 
symptomatic or complicated by infection or haemorrhage. Methotrex-
ate and other DMARDs, such as anti-TNF agents, have been implicated 
in the development of rheumatoid nodules99. Therefore, it is important 
first to consider discontinuing these agents before assessing their 
impact. Subsequent treatment with selected conventional and biologic 

Short-term low-dose
glucocorticoids

Methotrexate

TNF inhibitors

Abatacept

Rituximab

JAK inhibitors

Mycophenolate mofetil

Azathioprine

Leflunomide

Cyclophosphamide

Tocilizumab

Nintedanib

Progressive pulmonary fibrosis

First-line therapy

ACR/CHEST 2023 ERS/EULAR 2025

Pirfenidone

Tocilizumab

Conditional recommendations for
Conditional recommendations against
Case-by-case discussion

Not specified
Usual clinical practice

Fig. 3 | Comparison of recommendations for the treatment of rheumatoid 
arthritis-interstitial lung disease. Recommendations for the treatment of 
interstitial lung disease (ILD) associated with rheumatoid arthritis (RA) were 
issued in 2023 by the American College of Rheumatology (ACR) and the American 
College of Chest Physicians (CHEST)79 and in 2025 by the European Respiratory 
Society (ERS) and the European Alliance of Associations for Rheumatology 
(EULAR)10. Both sets of recommendations promote a multidisciplinary, 
individualized approach to the treatment of RA-ILD but differ in some respects.
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DMARDs (such as hydroxychloroquine and rituximab) and targeted syn-
thetic DMARDs (for example, Janus kinase inhibitors) can be associated 
with stabilization or regression of nodules, whereas surgical excision 
remains an option in refractory cases with diagnostic uncertainty100–103.

Pleural diseases in rheumatoid arthritis
Common pleural manifestations of RA are pleurisy, pleural effusions 
and subpleural rheumatoid nodules3. Pleural involvement is often 
subclinical and primarily identified through imaging. Large pleural 
effusions can present with cough, dyspnoea, chest pain and fever104. 
The reported prevalence of pleural manifestations of RA varies widely. 
Symptomatic pleural disease occurs in <5% of cases, although some 
studies report frequencies as high as 20%105,106, and post-mortem analy-
ses show pleural effusions in about 50% of patients107. The frequency 
of pleural disease in people with RA is declining over time108. HRCT 
often demonstrates multiple pulmonary abnormalities, including 
parenchymal, airway and pleural involvement109, and underscores the 
importance of imaging in detecting subclinical pleural disease. Effu-
sions are more frequent in middle-aged men with high-titre seropositive 
disease, antinuclear antibodies and nodules108,110. Pleural complications 
are often late manifestations but can precede joint symptoms106.

Pleural effusions in RA are usually unilateral exudates111 and can 
co-occur with pericardial effusions110. Effusions rich in macrophages 
are non-specific and could suggest other causes, whereas lymphocytic 
predominance can suggest RA111,112. Neutrophil-predominant pleural 
effusions are usually infectious but can occasionally occur in RA112. 
Chronic or recurrent large effusions can result in pleural thickening 
and fibrosis110.

Pleural thickening involves both parietal and visceral layers and 
can progress to fibrothorax, causing trapped lung and restrictive 
pathophysiology113. In rare instances, pleural thickening mimics malig-
nancy, necessitating biopsy testing. Histology often shows non-specific 
pleural inflammation with epithelioid and multinucleated giant cells 
dominating over mesothelial cells114. Granulomatous features can be 
present in sampled nodules115.

Subpleural nodules might cavitate and rupture into the pleural 
space, leading to pneumothorax, bronchopleural fistula, empyema 
and secondary infections116. Rarely, sterile emphysematous effusions or 
pseudochylothorax could follow the rupture of necrobiotic nodules110. 

Several reports suggest that drug toxicity can lead to accelerated 
nodulosis and recurrent pneumothoraces110,116.

Management strategies are guided by symptom burden and under-
lying pathology117. Owing to the limited published data, evidence-based 
guidance for managing symptomatic cases remains lacking. Asympto-
matic effusions can be observed, but symptomatic cases signal aggres-
sive systemic disease and are treated with systemic glucocorticoids and 
DMARDs. Refractory or recurrent effusions might require repeated 
thoracentesis, pleurodesis or surgery118. Importantly, certain DMARDs 
have been implicated in drug-induced pleural disease, necessitating 
medication review.

Future perspectives
Future research priorities should focus on elucidating the mechanisms 
that link systemic rheumatic inflammation with distinct pulmonary 
phenotypes, including specifically ILD and airway disease. Large, lon-
gitudinal cohorts and deeply phenotyped registries are needed to 
define genetic, environmental and treatment-related risk factors, as 
well as trajectories of progression and treatment response across the 
spectrum of RA-associated lung disease. Emerging evidence also sup-
ports the use of lung ultrasonography as a promising, cost-effective, 
non-invasive screening tool for early detection of ILD in patients with 
RA119 without respiratory symptoms. Therefore, lung ultrasonogra-
phy could serve as an interesting tool for identifying patients eligible 
for further investigation through chest HRCT. Clinical trial design in 
RA-associated lung disease must account for disease heterogeneity, 
variable progression rates and competing risks such as infection and 
malignancy. Key priorities include standardized inclusion criteria, 
harmonized outcome measures (such as FVC decline, DLCO, imaging 
end points and patient-reported outcomes), and adequately powered 
trials that evaluate both antifibrotic and immunomodulatory strategies 
in well-characterized subgroups. Future studies should also explore the 
use of early antifibrotic therapy before patients fulfil the criteria for 
PPF; although supporting studies are currently lacking, this approach 
will probably represent the future standard for preventing irreversible 
lung damage. The management of RA-associated lung disease should 
be firmly anchored in multidisciplinary care, involving pulmonologists, 
rheumatologists, radiologists and, where available, specialized ILD 
centres. Given that the pattern and severity of lung involvement differ 

Fig. 4 | High-resolution CT of 
pulmonary rheumatoid nodules. 
High-resolution CT image 
showing cavitating nodules with 
irregular walls and central lucency 
representing cavitation in a patient 
with rheumatoid arthritis. Infection 
(including tuberculosis) and 
malignancy were ruled out. Histology 
revealed non-necrotizing granulomas 
compatible with rheumatic nodules.
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between patients, care pathways should be tailored to local health care 
structures while ensuring timely referral to expert centres for complex 
or progressive disease. Once a respiratory diagnosis is established, sys-
tematic and continuous collaboration with a rheumatologist is crucial 
to optimize control of the underlying RA and to align systemic therapy 
with pulmonary safety and efficacy considerations. Regular multi-
disciplinary discussions enable coordinated decisions on DMARDs 
(including biologic agents) and antifibrotic agents, balancing control of 
articular and pulmonary disease activity against treatment toxicity and 
comorbidities. Therapeutic strategies for RA-associated lung disease 
should be embedded within an integrated, multidisciplinary frame-
work that also addresses smoking cessation, vaccination, pulmonary 
rehabilitation and comorbidity management to improve prognosis 
and quality of life. Continued expansion of clinical and translational 
research is essential to close current knowledge gaps, facilitate earlier 
and more accurate diagnosis and to establish robust, evidence-based 
management algorithms that ultimately reduce morbidity and  
mortality, particularly in RA-ILD.

Conclusions
RA-associated lung disease is a common and potentially severe 
extra-articular manifestation of RA. The prevalence varies widely, 
depending on the type of lung disease, but substantial numbers of 
patients with RA experience some form of lung involvement, rang-
ing from mild interstitial changes to severe fibrotic disease. RA-ILD 
can lead to significant morbidity and is associated with increased  
mortality, thus reducing life expectancy.

In the past 5–10 years, research efforts in RA-ILD have intensified, 
garnering growing clinical and scientific interest. Advances in imaging 
and biomarker discovery have enriched understanding and offer prom-
ise for personalized approaches. Research into other RA-associated 
lung diseases, such as COPD and bronchiectasis, has been less 
prominent, although advances in treatment such as brensocatib for  
bronchiectasis have been reported.

However, despite these advances, high-quality evidence from 
RCTs remains limited, underscoring the ongoing need for rigorous 
studies. Novel treatments targeting not only fibrotic but also inflam-
matory pathways in the lungs should be aimed at modifying the burden 
conferred by ILD, COPD, bronchiectasis and other lung diseases in RA.

Published online: xx xx xxxx
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