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Rheumatoid arthritis–associated interstitial lung disease:
an overview of epidemiology, pathogenesis and management
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Abstract
Interstitial lung disease (ILD) accounts for the major cause of morbidity and mortality in rheumatoid arthritis (RA). However,
little is known of the pathogenesis, diagnosis and treatment of RA-associated ILD. In this review, we describe our present
understanding and ongoing research in RA-ILD. Its aetiology does appear to associate with anti-cyclic citrullinated peptide
antibodies, MUC5B mutation and smoking. Another focus of this article is on recent diagnostic methods in RA-ILD. Compared
with other methods, high-resolution computed tomography (HRCT) imaging is a main method for the evaluation of ILD in RA
patients. Pulmonary function is better suited for assessing progression. An important topic relates to therapeutic intervention.
Disease-modifying anti-rheumatic drugs (DMARDs) in RA lack strong evidence in the onset or worsening of ILD. The available
literature support that methotrexate, leflunomide, abatacept and rituximab play beneficial roles in the prevention and treatment of
RA-ILD.
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Introduction

Rheumatoid arthritis (RA) is a systemic autoimmune disease
characterized by symmetric polyarthritis that leads to progres-
sive bone destruction and eventual joint deformity if left un-
treated. Although arthritis is the most common manifestation
of RA, extra-articular manifestations (EAMs) also occur in the
RA population [1–3]. Among those with multiple EAM, in-
terstitial lung disease (ILD) might be the most frequent EAM
and worsens the disease prognosis [4]. Given that ILD may
already be irreversible and contributes to the excess morbidity

and mortality of patients with RA, it is now recommended that
all RA patients should be checked for ILD. Early detection of
ILD is very important for the management of RA patients.

In this review, we focus on discussing the epidemiology
and pathogenesis of RA-ILD, establishing the diagnosis of
ILD in RA, evaluating disease activity and prognosis and
the available therapeutic approaches by arranging and
analysing recent studies. This analysis will provide a better
decision for clinicians in the management of RA-ILD patients
and will trigger some pivotal questions for future research in
RA-ILD.

The epidemiology of RA-ILD

It is reported that the prevalence of ILD is 7.7–67% among
RA patients [5–8]. The morbidity of RA-ILD varies depend-
ing on detection methods and the selected patients in each
publication. There are several studies about the prevalence
of ILD in the early phases of RA [9–12]. In the study of
Habib.HM et al. [9], they recruited 40 RA patients not more
than 2-year disease duration. Ten percent early RA patients
were found to be clinically involved by ILD. Other studies
proved that anti-cyclic citrullinated peptide antibodies
(ACPA) in serum were associated with lung involvement in
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early RA patients [11, 12]. ILD may precede the development
of articular manifestations. Hyldgaard et al. found that 14% of
patients diagnosed with RA-ILD 1 to 5 years before the RA
diagnosis [13].

The pathogenesis of RA-ILD

At present, the exact aetiology of RA-associated ILD is not
known. However, some factors, such as ACPA, genes muta-
tions, smoking and other factors, have been reported to be
involved in the pathogenesis of RA-ILD (Fig. 1).
Surprisingly, some overlaps of pathogenic mechanisms be-
tween RA-ILD and idiopathic pulmonary fibrosis (IPF) have
been found.

ACPA

Citrullination converts arginine to citrulline by an epigenetic
post-translational modification. This process can trigger an
immune response that causes the production of ACPA [14].
Recent studies found that citrullination is not only involved in
the development of joint damage in RA but is also found in the
bronchoalveolar lavage fluid of RA-ILD and IPF subjects
[15]. Based on these observations, two potential mechanisms
that explain the pathogenesis of RA-ILD were proposed by
Paulin et al. [16]. It has been hypothesised that an immune
response against citrullinated peptides taking place at the
joints subsequently shifts to the lungs, resulting in interstitial
lung inflammation, most likely in a nonspecific interstitial
pneumonia (NSIP) pattern. It also has been proposed that in-
dividuals with usual interstitial pneumonia (UIP) pattern and a
genetic susceptibility to RA trigger local inflammation in the
lung. This process could lead to an immune response against
citrullinated peptides in the lung, initiating an inflammatory

process that secondarily affects the joints. There are also re-
ports that support this hypothesis, as ILD can precede joint
damage in some subsets of RA-ILD patients [17]. Correia
et al. [18] reported that the higher ACPA titres are also asso-
ciated with increasing prevalence of ILD. In their study, two
thousand thirty patients were included. The increasing risk of
ILD was associated with higher ACPA titres (10.3%, 8.82%,
4.92% and 1.90% in the high, moderate, low and negative titre
groups, respectively, p < 0.001). However, some studies re-
ported no association between ACPA and rheumatic lung dis-
ease [19–21]. Fortunately, a recent meta-analysis revealed that
serum ACPA positivity was highly associated with RA-
related pulmonary disease, particularly with ILD and IPF, al-
though no association was found in the Asian population sub-
group [22]. Therefore, ACPA play a crucial role in the occur-
rence and development of ILD in RA patients.

MUC5B mutation

MUC5B, an evolutionarily conserved gene, is responsible to
encode mucin glycoproteins that the principal macromole-
cules in airway mucus [23]. The promoter polymorphism
(rs35705950) of MUC5B was reported to be associated with
familial interstitial pneumonia and IPF. In a recent study by
Juge et al. [24], a gain-of-function promoter variant in
MUC5B (rs35705950), the strongest risk factor for the devel-
opment of IPF, could also account for the risk of ILD among
patients with RA, specifically involving an UIP pattern on
imaging. The MUC5B promoter variant rs35705950 was ob-
served in at least 50% of IPF and could contribute to approx-
imately 30 to 35% of the genetic risk of the development of
IPF [25–27]. Similar to observations ofMUC5B expression in
the lungs of IPF patients, Juge and colleagues showed that a
MUC5B promoter variant was associated with a higher risk of
ILD in RA patients, even when taking other risk factors into

Fig. 1 The pathogenesis of RA-
ILD. Anti-cyclic citrullinated
peptide antibodies (ACPA),
MUC5B promoter variant, certain
human leukocyte antigen (HLA)
alleles, older age, male sex,
smoking and other serum bio-
markers have been reported to be
involved in the pathogenesis of
RA-ILD. IL interleukin, MMP-7
matrix metalloproteinase-7,
PARC pulmonary and activation-
regulated chemokine, SP-D sur-
factant protein-D
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account, such as smoking, age, and sex. In the combined anal-
ysis, the relationship betweenMUC5B promoter variation and
the increased risk of RA-ILD appears to be specific to the UIP
pattern, as this promoter variant seem to be a generalized risk
factor for UIP disease and was not simply restricted to IPF and
RA-ILD. This promoter variant was not associated with an
increased risk of the development of RA, as well as interstitial
pneumonia among patients with systemic sclerosis or autoim-
mune myositis. The increased risk of the MUC5B promoter
variant was found in multiple ethnic groups, but not in Asian
patients, probably because of the small sample sizes and the
rarity of the risk allele. However, the exact mechanism that
accounts for development of ILD with the MUC5B promoter
variant is unknown [24, 28]. To boot, the promoter polymor-
phism (rs35705950) of MUC5B was proved to be significant-
ly associated with improved survival [29]. The presence of the
MUC5B promoter variant are also significantly linked with
radiographical indices of undiagnosed pulmonary fibrosis and
could be a genomic marker for early identification of undiag-
nosed pulmonary fibrosis [30].Therefore, MUC5B genotyp-
ing might guide management by providing more information
on prognosis and pathogenesis of RA-ILD in the future.

Other factors

Other factors, such as certain human leukocyte antigen (HLA)
alleles, older age, male sex, smoking and serum biomarkers,
are associated with an increased risk of developing RA-ILD.
Current studies suggest that several HLA variants, including
HLA-B54, HLA-DQB1*0601, HLA-B40 and HLA-DR4,
have been associated with the development of ILD in patients
with RA [31–34]. The risk of developing ILD was higher in
RA patients who were older or in RA patients with male sex
[4]. Cigarette smoking could trigger an immune reaction that
produces serum autoantibodies against multiple citrullinated
proteins in the lung, which in turn leads to inflammation and
epithelial cell injury, ultimately resulting in ILD [35, 36].
There is also evidence supporting the relationship between
autoantibodies, cytokines and the immune environment and
the pathogenesis of RA-ILD. Some research suggests the ele-
vated levels of interleukin (IL)-33 and IL-18 in RA-ILD pa-
tients lead to the development of ILD in patients with RA.
Since IL-33 might mediate immune responses by the expres-
sion of T helper-2 cytokines and IL-18 is a member of the IL-1
cytokine superfamily that regulates immune responses [37].
According a study by Doyle et al., increased levels of matrix
metalloproteinase-7 (MMP-7), pulmonary and activation-
regulated chemokine (PARC) and surfactant protein-D (SP-
D) are strongly associated with the presence of clinically ev-
ident and subclinical RA-ILD [38].

However, the exact pathogenesis of RA-ILD is still elusive;
therefore, further studies are needed to explain the mecha-
nisms driving ILD in patients with RA.

Clinical and laboratory features of RA-ILD

Clinical features

The predominant clinical symptoms of RA-ILD include exer-
tional dyspnoea and chronic dry cough. Other clinical com-
plaints of ILD are fatigue and generalized weakness. Clinical
serum biomarkers such as elevated titres of rheumatoid factor
(RF) and ACPA have also been detected in RA-ILD patients
[39, 40]. Based on Hyldgaard’s study, ILD significantly in-
creased mortality in RA patients compared with a large
matched cohort of RA without ILD. The hazard rate ratios
for death were 2 to 10 times increased for RA-ILD compared
with non-ILD RA [13].

However, the early diagnosis of RA-ILD is challenging
and requires interdisciplinary discussions and knowledge.
Cough and exertional dyspnoea of RA-ILD are easily
overlooked because they are unobvious or limited by joint
dysfunction or generalized fatigue from systemic inflamma-
tion. Therefore, we need to combine symptoms (dry cough
and dyspnoea), clinical risk factors (autoantibodies, sex, age
and smoking status) and other methods to diagnose the pres-
ence of ILD among RA patients (Table 1).

HRCT

Currently, high-resolution computed tomography (HRCT)
imaging has become a main method in the evaluation of
ILD among RA patients. Compared with chest radiographs,
HRCT can detect more subtle structural abnormalities in the
lung tissue at earlier disease stages [8]. HRCT also replaces
lung biopsy because the imaging patterns correlate well with
the histopathology [41, 42].

The predominant HRCT pattern in RA-ILD is UIP, with
NSIP as the secondmost common. Other types of ILD include
organizing pneumonia or bronchiolitis obliterans, acute inter-
stitial pneumonia with diffuse alveolar damage, desquamate
interstitial pneumonia and lymphocytic interstitial pneumonia,
though these occur less frequently [43, 44]. The UIP pattern
on HRCT is characterized by heterogenous honeycombing at
the bases and periphery of the lungs, peripheral basilar pre-
dominant reticular abnormalities and architectural distortions.
The radiographic hallmarks for NSIP are bilateral ground-
glass opacification and minimal to no architectural distortion
or honeycombing [45–47]. NSIP is the most common radio-
graphic pattern in other connective tissue disease (CTD)–as-
sociated ILD, while UIP is the most common pattern in RA-
ILD [2, 48]. The UIP pattern seen in RA patients is very
similar to that observed in IPF patients and predicts worse
prognosis when compared with a non-UIP pattern of RA-
ILD [42, 49]. At present, the identification of ILD predomi-
nantly relies on HRCT detection; discordance between
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radiographic and histologic findings sometimes occurs on
NSIP, as they mimic each other very closely.

Ultrasound

Recently, ultrasound of the lung was introduced as a safe and
easily available tool for detecting ILD, as well as IPF, bron-
chiolitis or pneumothorax [50–54]. Sonographic characters,
such as multiple B lines, irregularities of the pleural line or
pleural nodules, might be signs of lung interstitial disease [55].
In Moazedi-Fuerst’s study, they recruited 64 rheumatoid ar-
thritis patients and 40 healthy volunteers and then screened
their pleura and the pulmonary parenchyma via sonography.
In their cohort of RA patients, 28 showed pleural nodules or
B-line phenomena. In these patients, CT scans confirmed the
signs of incipient interstitial lung disease [56]. Therefore, so-
nography can be regarded as a non-invasive and radiation-free
monitor for incipient ILD among patients with RA.

PFT

Although several studies have shown that pulmonary function
testing (PFT) is helpful for the early detection of ILD, it may
be better suited for assessing progression. PFT in RA-ILD
patients often reveals restrictive ventilatory defects with de-
creases in gas exchange, and such abnormalities may be de-
tected even in the absence of any clinical symptoms [57].
Compared with routine parameters such as forced vital capac-
ity (FVC) and total lung capacity (TLC), diffusing capacity for
carbon monoxide (DLCO) is the most sensitive parameter for
assessing progression, clinical disease severity and morbidity
from ILD [58, 59]. A reduced FVC and DLCO may predict
the progression of ILD. Dawson et al. indicated that a DLCO

of less than 54% of the predicted value is a highly specific
predictor of disease progression [60].

Velcro sound detector (VECTOR)

Recently, Manfredi and co-workers described a velcro sound
detector to detect ILD among RA patients [61]. They enrolled
137 RA patients who had recently undergone HRCT. The
detection of lung sounds was applied in all patients in four
pulmonary fields bilaterally with a commercial electronic
stethoscope (ES), and these sounds were saved to files and
were analysed using a suitably developed algorithm
(VECTOR). All HRCT images and audio data were blindly
evaluated by radiologist and rheumatologist by using
VECTOR. In their study, fifty-nine of 137 RA patients
showed ILD [43.1%]. VECTOR correctly classified 115/137
patients, showing a diagnostic accuracy of 83.9% and a sen-
sitivity and specificity of 93.2 and 76.9%, respectively. Thus,
the velcro sound detector may be a validated tool for the indi-
cation of ILD in RA patients.

Bronchoalveolar lavage and lung biopsy

Bronchoalveolar lavage (BAL) is not routinely used as a di-
agnostic tool in RA-ILD. The main value of BAL is to rule out
infections and malignancy. While lung biopsy is the gold
standard for confirming ILD subtype, it is not routinely per-
formed in RA-ILD patients. There is also no evidence to guide
the decision of when to perform a lung biopsy. Currently, it is
recommended that lung biopsy should be considered in pa-
tients when HRCT cannot discriminate an accurate pattern,
especially in cases with a possible UIP pattern [41, 62].
Since CT imaging to diagnose RA-ILD can be informative
to a certain extent.

Table 1 Clinical and laboratory
features of RA-ILD Clinical features Exertional dyspnoea, chronic dry cough, fatigue and generalized

weakness

HRCT (main method) UIP-heterogenous honeycombing at the bases and periphery,
peripheral basilar predominant reticular abnormalities,
and architectural distortions.

NSIP-bilateral ground-glass opacification and minimal to no
architectural distortion or honeycombing

Ultrasound Multiple B lines and irregularities of the pleural line or pleural
nodules

PFT FVC and DLCO predict the progression of ILD

Velcro sound detector Velcro crackles at lung auscultation indicate earlier interstitial
pneumonia

Bronchoalveolar lavage To rule out infections and malignancy

lung biopsy It is the gold standard for confirming ILD subtypes

HRCT high-resolution computed tomography, UIP usual interstitial pneumonia, NSIP nonspecific interstitial
pneumonia, PFT pulmonary function testing, FVC forced vital capacity, DLCO diffusing capacity for carbon
monoxide
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The management of patients with RA-ILD

At present, there is no guideline or strong evidence from ran-
domized controlled trials (RCTs) to manage RA-ILD patients.
Here, we discuss the management of RA-ILD based on recent
studies.

Disease activity

At present, the disease activity of RA-ILD depends on PFT
and HRCT. Given RA is a systemic inflammation disease, the
active joint involvement possible reflects inflammation in the
lung. Recently, in the study of Sparks JA et al. [63], the
DAS28 of RA patients was associated with increased ILD
risks. Although Paulin et al. found that there was no correla-
tion between lung function test and HRCT scores with DAS28
[64], some limitations like small sample and flaws of statistic
method existed in their study. More researches are expected to
confirm the conclusion in the future.

The timing for RA-ILD treatment

Currently, an approach was recommended to guide clinicians
to manage and monitor patients with RA-ILD. In fact, this
approach, adapted from Travis et al., in which disease was
categorized by behaviour, is used for idiopathic interstitial
pneumonias [IIPs] in recent guidelines [65]. Lake et al. and
co-workers also applied this method to treatments for RA-ILD
[66]. According to this approach (Fig. 2), if there is some
reversible course, such as with some types of drug-induced
ILD, we should remove the course first. If the changes still
cannot be reversed, clinicians should initiate treatment. If the
disease progresses quickly, clinicians should initiate treatment

and slow the progression. If the disease is in a stable state,
clinicians should aim to maintain status and monitor the dis-
ease closely. Pulmonary function could be used as a predictor
for RA-ILD progression. The DLCO is the most sensitive
parameter for assessing disease progression. Progressive loss
of DLCO in RA-ILD indicates that the clinician should start
treatment, irrespective of whether the pattern of ILD is UIP or
NSIP. All RA-ILD patients should have their pulmonary func-
tion evaluated every 3 or 6 months by a clinician, even in
those patients without any respiratory symptoms.

The therapeutic response

PFT has been considered to be a useful method to evaluate
therapeutic response in RA-ILD patients. It has been recom-
mended that maintaining the vital capacity or gas transfer
within a 5% range over 2 years can be regarded as suspension
of the physiological progression of ILD. It has also been sug-
gested that a 10% improvement in either vital capacity or gas
transfer over a 2-year period can be said to be of clinical
importance [67].

Treatments

The drug therapy for RA includes conventional disease-
modifying anti-rheumatic drugs (cDMARDS) and biologic
disease-modifying anti-rheumatic drugs (bDMARDs), with a
rules-based treat-to-target strategy. However, both
cDMARDS and bDMARDs have been reported to be associ-
ated with drug-related pulmonary disease, including lung in-
fection, nodules and ILD [68]. Therefore, clinicians need to
weigh the risks and benefits when choosing treatment for RA-
ILD patients.

Fig. 2 The management of RA-
ILD. PFT pulmonary function
testing
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Methotrexate

Methotrexate (MTX) is recommended as the first-line treat-
ment in RA patients, as it effectively decreases disease pro-
gression, disability and mortality [69]. However, MTX has
been reported to be associated with the onset or exacerbation
of ILD in RA patients [70]. This may be a reason why physi-
cians are reluctant to use methotrexate in RA patients with
lung disease. According to some studies, the incidence of
ILD attributed to methotrexate treatment is as high as 7.6%,
with 17% mortality, which may occur with any dose or dura-
tion of therapy [71, 72]. Currently, more evidence suggests
that cases of MTX-induced ILD may be overstated. They
maintain that reports of ILD in patients receivingmethotrexate
possibly included publication bias and lacked blinding. RA
patients on methotrexate treatment probably have been evalu-
ated more carefully via pulmonary tests compared with the
general RA population for the fear of causing MTX-induced
ILD.

To evaluate whether MTX is the cause of ILD, a large,
randomized and blinded study would need to be conducted
to decrease the risk of bias. To confirm the causation relation-
ship between MTX and ILD, Conway and his colleague per-
formed a meta-analysis of randomized double-blind con-
trolled trials in patients with RA [73]. They included 22 suit-
able studies for the meta-analysis, in which 8584 patients were
divided into two groups based on whether they were receiving
MTX or not. Their findings showed that MTX was associated
with an increased risk of respiratory infections, but the risk of
ILD appeared to be much less frequent than previously report-
ed. Theoretically, given that MTX might not be a causative
agent of ILD and could be an effective treatment for the joint
manifestations of RA, it may potentially play an important
role in the treatment of RA-ILD. Kiely, et al. wanted to ad-
dress the issue of whether MTX exposure is associated with
RA-ILD diagnosis and delays the onset of RA-ILD. They
performed a multicentre prospective early RA cohort study
recruiting 2701 patients and determined that MTX exposure
was associated with a significantly reduced risk of incident
RA-ILD (OR 0.48, 95% CI 0.3 to 0.79, p = 0.004); moreover,
they found that treatment may delay the onset of ILD in RA
patients (OR 0.41, 95% CI 0.23 to 0.75, p = 0.004). This ev-
idence gives us great confidence that MTX may have a ben-
eficial effect in the prevention and treatment of RA-ILD [74].

Leflunomide

Leflunomide (LEF) is another effective treatment for RA pa-
tients. While a large observational study reported that 61 of
5054 RA patients developed new or worsened ILD under the
treatment of LEF. Pre-existing ILD, smoking, low body
weight and use of a loading dose were proved as independent
risk factors for LEF-induced ILD [75]. Therefore, they

suggest that LEF should not be recommended for RA patients
complicated with ILD. However, a recent meta-analysis of
LEF and lung disease in RA suggested that LEF-treated pa-
tients were not associated with an increase in the risk of respi-
ratory adverse events; instead, they were associated with a
decrease in non-infectious respiratory adverse events. The
findings of this study support the safety of LEF in RA patients
with regard to the risk of ILD [76]. Therefore, it remains
difficult to distinguish any causal association between LEF
and ILD.

bDMARDs

bDMARDs are a second-line treatment in the management for
RA patients and effectively improve clinical symptoms and
joint function, whereas drug-induced ILD has been reported
for most conventional antitumour necrosis factor (TNF)
agents, such as infliximab, etanercept, adalimumab [77],
golimumab [78], certolizumab pegol [79] and IL-6 receptor
(IL-6R) antagonist tocilizumab [80]. However, most evidence
regarding TNF inhibitors–related ILD is from case reports. A
systematic literature search highlights that it is very difficult to
identify a causal relationship between RA therapy and the
onset or worsening ILD.

Abatacept is also used in the treatment of RA by preventing
the activation of T-lymphocytes. Some studies suggest that
abatacept might be a favourable option for the treatment of
RA-ILD patients. A retrospective cohort study showed that
abatacept, over other bDMARDs, was associated with a better
prognosis in RA-ILD [81]. Fernandez-Diaz and co-workers
reported a retrospective study of RA-associated ILD patients
treated with abatacept. Sixty-three RA-associated ILD pa-
tients underwent abatacept therapy about 12 months. Two
thirds of patients remained stable, 36.4% improvement.
Eleven of 63 patients had to withdraw mainly due to adverse
events. From these studies, abatacept appears to be an effec-
tive in RA-associated ILD [82].

Recently, a study by Annalisa Fui et al. [83] assessed the
efficacy of rituximab (RTX) therapy in 14 RA-ILD patients
for more than 1 year. In this study, 14 RA-ILD patients were
treated with rituximab and showed mild improvements in
FVC, FEV1, TLC and stabilization DLCO percentages. The
same conclusion was found in other study, in which RTX
proved to be an acceptable therapy for RA-ILD patients based
on 10-year experience [84]. Therefore, rituximab seems to be
effective in stabilizing ILD involvement in RA patients.
Limited data about RTX induced ILD in RA patients. There
was a systematic review about potential RTX associated with
ILD in any patients who was undertaken RTX. ILD was a rare
complication of RTX therapy. It occurred more frequently in
male and older patients. The mean time of onset of ILD from
the last RTX infusion to symptom development or relevant
abnormal radiological change was 30 days (0–158 days) [85].
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Glucocorticoids and other immunosuppressive
therapy

Glucocorticoids remain the first-line treatment (prednisone
0.5–1 mg/kg−1), and therapeutic responses have been ob-
served in RA-ILD patients with NSIP and OP patterns [86].
Cyclophosphamide, azathioprine, cyclosporine and mycophe-
nolate, in association with glucocorticoids, have been reported
to have beneficial effects on CTD-ILD and may be considered
in this setting [67, 87].

No recent RCTs have been performed for the treatment of
cyclophosphamide or mycophenolate in RA-ILD patients.
However, a series of RCT or even meta-analysis were per-
formed for CTD-ILD, particularly scleroderma-related ILD
[88]. Those studies showed that cyclophosphamide or my-
cophenolate presented beneficial effects on CTD-ILD.
Those patients with rapidly progressive fibrotic disease
may benefit the most [89]. Given that cyclophosphamide
and mycophenolate alter the progression of effects in other
types of CTD-ILD, they could potentially play a role in the
treatment of RA-ILD.

Other treatments

At present, the anti-fibrotic drug pirfenidone has only been
reported to have therapeutic effects in IPF, not in CTD-
ILD. IPF and RA-ILD have the same overlaps in their
pathogenesis. Therefore, the anti-fibrotic drug pirfenidone
might be an effective treatment for RA-ILD. At this point,
some work has been performed in animal models [90]. The
clinical trial of pirfenidone (NCT02808871) in RA-ILD
has begun to recruit patients now [91]. We will be very
looking for forward to their results. N-acetylcysteine is a
useful treatment in IPF and may be effective in the treat-
ment of RA-ILD [67]. However, these finding need more
research for confirmation.

Annual influenza and pneumonia vaccinations have been rec-
ommend for RA-ILD patients to reduce their risk of lung infec-
tion. Given that smoking increases the risk of not only develop-
ing RA but also lung damage, we strongly suggest all RA-ILD
patients stop smoking. Lung transplantation should be consid-
ered for patients with severe, fibrotic lung disease, especially for
young patients without any significant comorbidity [67].

Conclusions

ILD is a common and potentially life-threatening compli-
cation for RA patients. Unfortunately, the exact aetiology
of RA-ILD is still poorly understood. ACPA, MUC5B mu-
tation and other factors, such as smoking, are reported to
be associated with the pathogenesis of RA-ILD. To better
manage RA-ILD patients, all RA patients should be

evaluated to determine the presence and extent of their
lung involvement. We also should monitor the rate of dis-
ease progression. Routine examinations include clinical
symptoms, lung function and HRCT. Ultrasound of the
lung, velcro sound detector and BAL can assist in the di-
agnosis of RA-ILD. The DLCO is the most sensitive pa-
rameter for assessing disease progression. Clinicians
should monitor RA-ILD patients closely for disease pro-
gression and start treatment when the disease progresses.
To date, there have not been any guidelines or RCTs for
the treatment of RA-ILD. The causative relationship be-
tween DMRADS and drug-induced-ILD lacks strong evi-
dence. Drug-induced ILD is likely just is a rare condition.
From recent data, cDMARDS, including MTX and LEF,
play beneficial roles in the prevention and treatment of
RA-ILD. bDMARDS such as abatacept and rituximab are
effective in stabilizing ILD involvement in RA patients.

Although a great deal of research has been conducted
and breakthroughs have been achieved in the field of RA,
there are still many questions about RA-ILD. What is the
relationship between IPF and RA-ILD, since many similar
factors are involved in their pathogenesis? How do clini-
cians help RA patients prevent the onset of ILD? When
should clinicians initiate the treatment and choose the right
option for different ILD patterns? However, most ap-
proaches are based on experts, without evidence from
RCTs. To effectively care for these patients, further re-
search is needed to define the pathogenesis and treatment
of RA-ILD.
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