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A B S T R A C T   

Introduction: Interstitial lung disease (ILD) is a frequent extra-articular manifestation of Rheumatoid arthritis 
(RA), but nowadays there are no randomized controlled clinical trials to support therapeutic guidelines. RA-ILD, 
especially with UIP pattern, shares some similarities with idiopathic pulmonary fibrosis, suggesting a possible 
role of antifibrotic therapy in these patients. To date, there are no published data supporting the use of pifeni
done in RA-ILD. 
We describe for the first time two patients with a diagnosis of RA-ILD successfully treated with hydroxy
chloroquine and pirfenidone, without adverse events. 
Case presentation: Patient 1 and patient 2 were first diagnosed with IPF (UIP pattern at high-resolution computed 
tomography, no other signs or symptoms suggesting other forms of ILD, routine laboratory examinations and 
immunological texts negative). Patients started pirfenidone 2403 mg daily. Few months later, they referred to 
our multidisciplinary outpatient for arthritis. ACPA and RF were positive. A diagnosis of RA was performed and 
treatment with corticosteroids and hydroxychloroquine was started, in association with pirfenidone. 
In both cases we assessed the stabilization of articular and lung manifestations, without adverse events. 
Discussion: In absence of randomized controlled trials, the optimal treatment of RA-ILD has not been determined 
and remains challenging. When considering therapeutic options for RA-ILD, both pulmonary and extra-thoracic 
disease manifestations and degrees of activity should be assessed and taken into consideration. Future pro
spective research might change RA-ILD management, moving to a more personalized approach based on the 
identification of different phenotypes of the disease or to a combination of immunosuppressive and antifibrotic 
treatment.   

1. Introduction 

Rheumatoid arthritis (RA) is a chronic inflammatory disease, 
affecting 0.5%–1% of the population worldwide. It is a systemic disease, 
characterized by typical joint involvement with symmetrical erosive 
synovitis and progressive disability [1]. 

Interstitial lung disease (ILD) is a frequent extra-articular manifes
tation of RA, with negative impact on overall prognosis and utilization of 
healthcare resources [2–7]. The real incidence of RA-ILD is unknown, 

but a prevalence of 7–10% for symptomatic RA-ILD has been reported, 
that is responsible of 10–20% of all mortality, with a mean survival of 
5–8 years [3–6]. 

The predominant histological/radiological pattern of RA-ILD is usual 
interstitial pneumonia (UIP) reported in 44–66% of cases [8]. The UIP 
pattern demonstrated having a poorer prognosis than other forms, 
sharing many analogies with idiopathic pulmonary fibrosis (IPF) [9,10]. 
Moreover, clinical, etiopathogenetic and genetic similarities between 
RA-ILD, especially with UIP pattern, and IPF have been described [7, 
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11–18]. 
Several therapeutic agents have been suggested for the treatment of 

RA-ILD, but nowadays there are no randomized controlled clinical trials 
to support therapeutic guidelines; therefore, the role of immunosup
pression remains uncertain. On the other hand, antifibrotic drugs have 
been shown to reduce the decline in lung function in patients with IPF 
and their use is now recommended for the treatment of this progressive 
fibrosing ILD [19]. 

This background may suggest a plausible rationale in the use of 
antifibrotic therapies, such as pirfenidone, in RA-ILD patients, especially 
in UIP pattern. Moreover, the concomitant use of anti-fibrotic agents and 
biological or conventional DMARDs represents an emergent gap of 
knowledge. 

To date, there is only one ongoing clinical trial evaluating safety and 
efficacy of pirfenidone in RA- ILD (TRAIL1), and no other published data 
are available on this topic [20]. 

We describe for the first time two RA-ILD patients successfully 
treated with pirfenidone. 

2. Cases presentation 

2.1. Patient 1 

In 2014, a 70-year-old man presented to the pneumological unit of 
our Hospital for persistent dry cough. His past clinical history revealed 
the presence of metabolic syndrome (type 2 diabetes mellitus, increased 
blood pressure, high levels of cholesterol and triglyceride, and a BMI of 
32) and a post-surgical hypothyroidism for a diffuse multinodular goiter. 
He was a current smoker (60 pack/years), and before retiring he worked 
as a construction worker and foundry worker. 

Chest X-ray showed a diffuse thickening of the lung, and a subse
quent high-resolution computed tomography (HRCT) was diagnostic for 
a diffuse ILD with typical UIP pattern: basal and subpleural reticular 
opacities, honeycombing and traction bronchiectasis, associated with 
some areas of pleural thickening of the right lung, were recorded (Fig. 1 

A). 
Pulmonary function tests (PFT) described a mild restrictive ventila

tory defect with slight reduction of forced vital capacity (FVC) and 
normal value of single-breath diffusing capacity of the lung for carbon 
monoxide (DLCOsb) (FVC 81%, DLCOsb 80%). 

With the exception of bilateral velcro crackles at pulmonary clinical 
evaluation, the patient’s physical examination was unremarkable: no 
arthralgias or arthritis, no Raynaud phenomenon, no sicca syndrome or 
other signs or symptoms suggestive for connective tissue diseases (CTD) 
were detected. Schirmer’s test was negative. 

Routine laboratory examinations and immunological texts, including 
anti-nuclear antibodies (ANA), rheumatoid factor (RF) and anti-cyclic 
citrullinated peptide antigen (ACPA) were negative. 

After a multidisciplinary discussion including pulmonologist, rheu
matologists and radiologists, in April 2014 lung environmental expo
sures (in particular possible exposure to asbestos) were excluded and a 
diagnosis of idiopathic pulmonary fibrosis (IPF) was made. The patient 
started an antifibrotic therapy with pirfenidone 2403 mg daily. After
wards, the treatment was reduced to 2136 mg/die for symptoms of 
gastrointestinal intolerance. Dry cough and general clinical conditions 
improved gradually. 

During the following two years, PFT showed an improvement of FVC 
greater than 10% of the baseline value and a slight decrease of DLCOsb 
(FVC 94%, DLCOsb 65%). Chest HRCT images showed a stabilization of 
the lung fibrosis. No oxygen desaturation at 6-min walking test was 
reported (520 m of walking). 

In January 2017, the patient referred to our multidisciplinary 
outpatient of the university-based Center for Rare Pulmonary Diseases 
for the occurrence of inflammatory arthralgias, polyarticular morning 
stiffness and bilateral swelling of the wrists. The ultrasound sonography 
confirmed an arthritis involving wrists and III proximal interphalangeal 
joint of the left hand. 

Laboratory test were repeated and revealed: increased erythrocyte 
sedimentation (57 mm) and C-reactive protein (2.05 mg/dl), ANA 1:80 
speckled, RF 18 U/ml (normal value < 14) and ACPA 522 U/ml (normal 

Fig. 1. Chest high-resolution computed tomography images of patients 1 (A: at baseline; B: at follow-up).  
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value < 20). Extractable nuclear antigens (ENA), anti-synthetase anti
bodies and antineutrophil cytoplasmic antibodies were negative; C3 and 
C4 were normal. Screenings for hepatitis virus C and B were negative, 
while QuantiFERON TB Gold test was compatible with latent tubercu
losis infection, in absence of X-Ray signs of disease. 

Patient satisfied the EULAR/ACR classification criteria for RA and 
treatment with methylprednisolone 16 mg/die, gradually tapered to 
4mg/die, and hydroxychloroquine 400 mg/die was started. Considering 
the clinical, functional and radiological stabilization of the ILD with the 
use of pirfenidone, the antifibrotic therapy was maintained in associa
tion with anti-rheumatic therapy. Finally, a treatment regimen for latent 
TB infection using isoniazid 300 mg/die was started. 

Few months later, the patients experienced an improvement of 
articular manifestations and reached an inactive disease activity without 
worsening of respiratory symptoms. In November 2017, a chest HRCT 
was repeated, showing mild progression of the lung fibrosis, with 
interstitial subpleural thickening of the lower lung lobes, traction 
bronchiectasis and multiple cysts (Fig. 1 B). Simultaneously, PFTs 
confirmed a stabilization of the lung function (FVC 95% and DLCOsb 
59%) and no major changes in 6-min walking test were detected (510 m 
of walking). 

Clinical history of patient 1 is summarized in Fig. 2. 

2.2. Patient 2 

In 2015, a 69-year-old man referred to the pneumological unit of our 
Hospital for dyspnea. 

He reported a past clinical history of type II diabetes mellitus, hy
pertension and at least 3 cardiac surgery procedures of coronary artery 
bypass. He worked as a mail carrier and no environmental exposure 
were detected during the clinical interview. He was a former smoker (45 
pack/years until 1995). 

Patient’s physical examination revealed fine velcro crackles in 
bilateral lower lung fields. Routine laboratory examinations and 
immunological texts, including anti-nuclear and anti-neutrophil cyto
plasmic antibodies, RF and ACPA were negative. 

HRCT showed parenchymal consolidation areas, cysts, ground-glass 
opacities and interlobular septal thickening, as well as bronchiectasis. 

These abnormalities were consistent with an UIP pattern (Fig. 3 A), and 
a diagnosis of IPF was made. 

PFT confirmed a mild restrictive ventilatory defect (FVC 96%, TLC 
71%) with reduction of DLCOsb (51%). His 6-min walking test was 
normal (550 m without oxygen desaturation). In march 2015, the pa
tient started pirfenidone 2403 mg/die, without adverse events. 

At 6-month follow-up, the patient reported a clinical improvement 
and PFTs also revealed stability of pulmonary function (FVC 90%, TLC 
80%, DLCOsb 43%). An echocardiogram excluded the presence of in
direct signs of pulmonary hypertension. 

However, at 18-month follow-up, a decrease of DLCOsb was recor
ded (33%) without worsening of clinical symptoms. The patient also 
reported erythematous skin lesions in photo-exposed areas of the body, 
possible side effect of pirfenidone. Clinicians suggest to repeat a chest 
HRCT and PFTs, they informed the patient about the importance of sun 
protection during the assumption of pirfenidone, and the antifibrotic 
treatment was continued. A stabilization of lung function (FVC 84%, 
TLC 71% and DLCO sb 44%) and of the ILD at chest HRCT was assessed. 

In May 2017, for persistent arthralgias and polyarticular morning 
stiffness, the patient referred to our rheumatologic unit. He reported a 
past clinical history of inflammatory arthralgias with anecdotal episodes 
of swelling joints. He denied sicca syndrome, Raynaud’s phenomenon, 
purpuric skin lesions or photosensitivity skin reactions and oral ulcers. 
Physical articular examination revealed an arthritis of the II meta
tarsophalangeal joint of the left foot, left wrist and right ankle, 
confirmed by articular ultrasound. 

A positivity for type III cryoglobulins, RF (118 U/l) and ACPA (7579 
U/l) was detected. ANA were also positive with a speckled pattern and a 
title of 1:160, while ENA and anti-Synthetase antibodies were negative. 

Schirmer’s Test was negative, and no major abnormalities were 
detected at nailfold videocapillaroscopy. However, minor salivary 
glands’ biopsy showed a lymphocytic sialadenitis with 2 lymphocytic 
foci (focus score >1 [21]). 

A diagnosis of Rheumatoid arthritis and secondary Sjogren syndrome 
was performed by our rheumatology-pulmonology multidisciplinary 
team, according to clinical and laboratory data. We started prednisone 
25 mg/die, progressively tapered to 5 mg/die, and hydroxychloroquine 
400 mg/die. According to the stability of the interstitial pulmonary 

Fig. 2. Clinical case summary of patient 1.  
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disease, we also decided to continue pirfenidone. 
Few months later, because of an articular exacerbation of the joint 

disease, tocilizumab 162 mg/week was started and quickly (after 4 
weeks) withdrawn for leukopenia till 2400/mmc white cells. 

Subsequently, our patient remained asymptomatic, both for articular 
and respiratory manifestations, despite the withdrawal of corticosteroid 
therapy. Of interest, corticosteroids were administered only for a few 

months; although we cannot exclude a synergic effect on the lung, the 
progression of lung disease preceded the diagnosis of rheumatoid 
arthritis and the pulmonary function was stable at the time of cortico
steroid treatment. A chest HRCT in August 2017 showed a slight pro
gression of the fibrosing ILD with a definite UIP pattern (Fig. 3 B). 
Nevertheless, no decrease of FVC or DLCO (FVC 92% and DLCO sb 36%) 
as well as no desaturation at 6-min walking test were reported. 

Fig. 3. Chest high-resolution computed tomography images of patients 2 (A: at baseline; B: at follow-up).  

Fig. 4. Clinical Case summary of patient 2.  
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Clinical history of patient 2 is summarized in Fig. 4. 

3. DISCUSSION and CONCLUSIONS 

In absence of randomized controlled trials, the optimal treatment of 
RA-ILD has not been determined. Treatment of RA-ILD is furtherly 
complicated by the association between almost all DMARDs and lung 
toxicity; however, their ability to improve lung function and improve 
pulmonary symptoms have also been described in anecdotal reports 
[22–25]. 

Moreover, treatment of RA-ILD patients with active articular disease 
should be continued to achieve low disease activity, and the use of any 
DMARDs to control joint symptoms remains mandatory [26]. 

RA-ILD shares some similarities with IPF, first of all the predominant 
UIP pattern and its association with a genic variant of MUC5B [8–10,13, 
14]. It also shows a similar clinical behavior, often with a progressive 
fibrosing phenotype, and a comparable prognosis and survival [2–7,11, 
12]. 

These analogies between RA-ILD and IPF may suggest a possible role 
of antifibrotic therapy in these patients, in order to treat the fibrotic 
process, improve outcomes and reduce lung disease progression [27,28]. 
Antifibrotic therapy recently showed some efficacy in other ILD related 
to rheumatologic disorders, such as systemic sclerosis [29]. 

Moreover, some Authors questioning if new trajectories in the 
treatment of ILD will focus to treat the disease or to treat the underlying 
pattern [27]. 

In this regard, antifibrotic drugs are recently supposed to have 
relevance across various ILD subtypes, not only in UIP pattern 
(INBUILD). The INBUILD study assessed the efficacy and safety of nin
tedanib versus placebo in 663 patients with a diagnosis of ILD other than 
IPF, including RA, despite the radiological or histological pattern [30]. 

Pirfenidone is an oral antifibrotic and anti-inflammatory drug 
approved for the treatment of mild to moderate IPF. It demonstrated its 
efficacy in reducing the rate of absolute decline of percent predicted FVC 
and the decline in 6MWT distance from baseline, and also in reducing 
the risk of all-cause mortality [31–33]. 

Interestingly, Pirfenidone reduces the levels of IL6 and TNF-alpha, 
both key-cytokines in RA pathogenesis [34] and recently, an inhibi
tory effect on transition from fibroblast to myofibroblast has been also 
showed in RA-ILD [35]. 

Therefore, a potential therapeutic role of pirfenidone in RA-LD is 
supposable. 

A number of trials are planned or ongoing to assess the efficacy and 
safety of pirfenidone in the treatment of fibrosing ILDs other than IPF, 
including CTD-associated lung fibrosis, unclassifiable PF-ILD, fibrotic 
idiopathic NSIP, IPAF [36,37], pulmonary fibrotic sarcoidosis and ILD 
related to ANCA antibodies or dermatomyositis [38–40]. 

Recently, in a double-blind, randomized, placebo-controlled, phase 2 
trial, pirfenidone showed an acceptable safety and tolerability profile in 
253 patients with unclassifiable progressive fibrosing ILD. Over 24 
weeks predicted mean change in FVC was lower in patients treated with 
pirfenidone compared to placebo (p ¼ 0.002). Compared with the pla
cebo group, patients treated with pirfenidone were less likely to have a 
decline in FVC of more than 5% (p ¼ 0.001) or more than 10% (p ¼
0.011) [37]. 

At last, to underline the increasing interest on other possible thera
peutic potentiality of this drugs, pirfenidone is currently under investi
gation as a therapeutic option for patients with RA-ILD (TRAIL1) [20]. 

Nowadays, with the exception of one case report describing the 
successful use of nintedanib, there are no published data supporting the 
use of antifibrotic therapies in RA-ILD [41]. 

Our case report describes for the first time two patients with a 
diagnosis of RA-ILD treated with pirfenidone in association with 
hydroxychloroquine. The association of these two drugs allowed a sta
bilization of both articular and lung manifestations, without adverse 
events. 

When considering therapeutic options for RA-ILD, both pulmonary 
and extra-thoracic disease manifestations and degrees of activity should 
be assessed and taken into consideration. 

Further, considering both fibrotic and inflammatory components of 
this systemic disease, the combination of immunosuppressive and anti
fibrotic treatment can potentially be the future approach to this spec
trum of the disease. 

Moreover, developing guideline treatment for RA-ILD has proven 
challenging given the undefined natural history of the disease, the un
known real prevalence of asymptomatic/subclinical RA-ILD, the lack of 
proven risk factors and biomarkers predictive of disease progression. 

Future prospective research might change RA-ILD management, 
moving to a more personalized approach based on the identification of 
different phenotypes of the disease (underlying pattern, clinical 
behavior, genetic and biomarkers risk factors, etc.). 

Anyhow, the heterogeneity in disease presentation, the multiple 
manifestation that may be present, and the broad range of disease 
severity, makes it difficult to speculate about one milestone therapeutic 
strategy, so a multidisciplinary approach including rheumatologists, 
pulmonologists, and other health care providers is essential [42,43]. 

Multidisciplinary cooperation may be advisable also for developing 
further prospective studies to clarify the best treatment approach in RA- 
ILD patients. 

Efforts to develop a research network comprising dedicated centers 
with both pneumological and rheumatological expertise in RA-ILD also 
should be made, in order to fill the gap of our knowledge of such chal
lenging disease. 
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