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Background/Purpose: RA is associated with several forms of lung disease including interstitial lung
disease (ILD), bronchiectasis, and emphysema. Risk factors for the development and progression of
RA-related lung disease are incompletely understood. Previous prospective ILD screening studies
mostly focused on patients with prevalent RA, limiting the ability to investigate disease activity and
early lines of therapy. We aimed to identify predictors of RA-related lung disease early in the RA
disease course within an ongoing multicenter, prospective study of patients with early RA.

Methods: We enrolled patients into SAIL-RA (Study of Inflammatory Arthritis and ILD in Early RA), an
ongoing prospective, multicenter longitudinal study of patients recently diagnosed with RA at five
U.S. sites between 2017 and 2024. All participants were diagnosed with RA within 2 years prior to
study enrollment and were assessed with surveys, chest high-resolution CT (HRCT) imaging,
pulmonary function tests, physical examination, and peripheral blood testing. The presence of RA-
related lung disease, including clinical or subclinical ILD, bronchiectasis, or emphysema were
determined through visual inspection of HRCT by three expert thoracic radiologists. We evaluated
patient characteristics associated with RA-related lung diseases at the baseline visit using descriptive
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statistics and multivariable logistic regression.

Results: We studied 172 participants with early RA (median RA duration 0.78 years) who completed
baseline study visits (mean age 54.8 years, 74% female, 82% seropositive). Of those, 28 (16%) had
evidence of ILD, bronchiectasis, and/or emphysema on baseline HRCT imaging (Figure 1). ILD was the
most common RA-related lung disease, occurring in 11.0%. Participants with RA-related lung diseases
were older (64.3 vs 53.0 years, p=0.0001), more likely to be male (42.9% vs 22.2%, p=0.02), and ever
smokers (57.1% vs 34.7%, p=0.03). Participants with RA-related lung disease were also more likely to
have moderate or high disease activity by DAS28-ESR at enrollment (60.7% vs 40.3%, p=0.01)
compared to those without lung disease (Table 1). There were no associations of DMARDs or
serostatus with RA-related lung disease. In multivariable models, age (OR 2.36, 95%Cl 1.41-3.95),
male sex (OR 3.99, 95%CI 1.24-3.95), and moderate or high DAS28-ESR (OR 4.89, 95%Cl 1.52-15.7)
were associated with RA-related lung disease (Table 2). When limiting the outcome to ILD, moderate/
high disease activity remained strongly associated (multivariable OR 6.17 95%Cl 1.50-25.4).

Conclusion: In this prospective, multicenter study, the prevalence of ILD, bronchiectasis, or
emphysema in early RA was 16%. Active RA during the early RA period was associated with 6-fold
higher odds of ILD and >4-fold higher odds of RA-related lung diseases. These findings suggest that
disease activity in the early RA period may play a pivotal role in the development of RA-related lung
disease. Early diagnosis and initiation of effective DMARDs during this “window of opportunity” in RA
may have important articular and extra-articular benefits.

Figure 1: Overlap of interstitial lung disease, bronchiectasis, and emphysema in a
prospective multicenter cohort of early RA patients (n=172)
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Table 1: Baseline characteristics of early RA participants in SAIL-RA, a multicenter,
prospective longitudinal cohort study by RA-related lung disease status on chest HRCT
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(n=172)
Characteristic No RA-related | RA-related lung | Subclinical/clinical
lung disease disease* (n=28) interstitial lung
(n=144) disease
(n=19)
Demographics
Age, years (mean, SD) 53.0 (14.4) 64.3 (12.7) 64.7 (11.8)
Male sex 32 (22.2%) 12 (42.9%) 6 (31.6%)
Race
White 119 (82.6%) 25 (89.3%) 17 (89.5%)
Black 8 (5.6%) 2 (7.1%) 1(5.3%)
Asian 8 (5.6%) 0 (0.0%) 0 (0.0%)
Other 9 (6.3%) 1(3.6%) 1(5.3%)
Lifestyle
Smoking status
Never 94 (65.3%) 12 (42.9%) 10 (52.6%)
Past 42 (29.2%) 13 (46.4%) 6 (31.6%)
Current 8 (5.6%) 3(10.7%) 3 (15.8%)
Smoking pack-years (median, IQR) 0(0,4.2) 4.5 (0, 20.5) 0 (0, 16)
RA characteristics
RA diagnosis duration, years (median, 0.78 (0.37, 0.81 (0.28, 1.62) | 0.83 (0.47, 1.63)
IQR) 1.58)
DAS28-ESR (median, IQR) 2.8(1.8,4.3) 3.8(3.1,4.5) 3.9(3.4,4.8)
Disease activity
Remission or low (DAS28-ESR <3.2) 77 (53.5%) 7 (25.0%) 3(15.8%)
Moderate or high (DAS28-ESR >3.2) 58 (40.3%) 17 (60.7%) 13 (68.4%)
Seropositive 118 (81.9%) 22 (78.6%) 15 (79.0%)
anti-CCP positivity 106 (73.6%) 20 (71.4%) 13 (68.4%)
RF positivity 95 (66.0%) 21 (75.0%) 14 (73.7%)
Current medications
Glucocorticoids 94 (65.3%) 17 (60.7%) 12 (63.2%)
Methotrexate 56 (38.9%) 9 (32.1%) 4 (21.1%)
Other csDMARDs 43 (29.9%) 7 (25.0%) 6 (31.6%)
TNF inhibitors 27 (18.8%) 6 (21.4%) 4 (21.1%)
Pulmonary function test
0.79 (0.74, 0.77 (0.71,0.8) 0.79 (0.76, 0.81)
FEV./FVC (median, IQR) 0.83)
FEV:% (median, IQR) 96.6 (84.8, 106) | 93.8 (74.7, 105) 93 (76.6, 105)
FVC% (median, IQR) 97 (87, 107) 93.2 (78.4, 110) 91 (78.8, 104)

DLCO% (median, IQR) 91 (79.0,99.9) | 76.5 (69, 85) 75.5 (54.1, 84)
FVC%<80% 16 (11.1%) 9 (32.1%) 6 (31.6%)
FEV./FVC<70% 17 (11.8%) 5 (17.9%) 2 (10.5%)
DLCO%<75% 22 (15.3%) 9 (32.1%) 5 (26.3%)
MRC dyspnea, continuous (median) 0(,1) 0(0,2) 1(0, 2)

MRC 23 (dyspnea on exertion) 6 (4.2%) 6 (21.4%) 4 (21.1%)

* includes interstitial lung disease, bronchiectasis, and/or emphysema
Index date = date of baseline visit with high resolution CT chest imaging performed

Anti-CCP = anti-cyclic citrullinated peptide antibody, csDMARD = conventional synthetic
disease modifying antirheumatic drug, DAS28-ESR = disease activity score of 28 joints with
erythrocyte sedimentation rate, DLCO = diffusion capacity of carbon monoxide, FEV1 = forced
expiratory volume in 1 second, FVC = forced vital capacity, HRCT = high resolution computed
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tomography, IQR = interquartile range, MRC = Medical Research Council dyspnea scale, RF =
rheumatoid factor, SD = standard deviation, TNF = tumor necrosis factor

Table 2: Multivariable odds ratios for RA-related lung diseases and interstitial lung
disease in SAIL-RA, a prospective, multicenter cohort of early RA patients (n=172)

Outcome = Outcome =
Any* RA-related lung disease Clinical or subclinical
interstitial lung disease
Characteristic Multivariable Model 11 |Multivariable Model 2} |Multivariable Model 11
OR (95%Cl) OR (95%Cl) OR (95%CI)
Demographics
|Age (per 10 years) 2.37 (1.43, 3.94) 2.36 (1.41, 3.95) 2.08 (1.19, 3.64)
Sex at birth
Male 3.94 (1.31,11.9) 3.99 (1.24, 12.8) 1.91 (0.50, 7.38)
Female 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)
Lifestyle
Smoking status - -
Never - 1.0 (Ref) -
Ever - 2.23 (0.65, 7.70) -
Pack-years (per unit) |- 0.99 (0.95, 1.03) .
RA disease activity
Remission or low 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)
(DAS28-ESR <3.2)
Moderate or high 4.69 (1.49, 14.7) 4.89 (1.52, 15.7) 6.17 (1.50, 25.4)
(DAS28-ESR >3.2)

T adjusted for age, sex, and RA disease activity

T adjusted for age, sex, smoking status, pack-years, and RA disease activity.

Note: Model 2 not tested for ILD due to low number of ILD outcomes and lack of univariate
association with smoking

Cl = confidence interval, DAS28-ESR = disease activity score of 28 joints with erythrocyte
sedimentation rate, OR = odds ratio, RA = rheumatoid arthritis
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