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ABSTRACT

Objectives: Interstitial lung disease (ILD) occurs
in up to 30% of patients with rheumatoid
arthritis (RA), resulting in increased morbidity
and death in the absence of proven therapies.
The aim of this study is to estimate the number
of incident ILD cases reported through

development studies with baricitinib in patients
with RA.
Methods: Estimates were based on 3770
patients with RA from eight randomized clinical
trials (four phase 3, three phase 2, one phase 1b)
and one long-term extension study on barici-
tinib for which ILD was not an exclusion crite-
rion with 12,358 patient-years of exposure
(PYE).
Results: Twenty-one non-infectious cases of
ILD were reported with an exposure-adjusted
incidence rate (EAIR) of 0.17 per 100 PYE. Of the
21 cases, six were reported as serious and 15 as
non-serious resulting in an incidence rate of
0.05 per 100 PYE and 0.12 per 100 PYE,
respectively. There were also 11 cases caused by
an infectious agent: seven serious (IR: 0.06 per
100 PYE) and four non-serious cases (IR: 0.03
per 100 PYE).
Conclusions: The findings of this analysis in
patients with RA treated with baricitinib are
consistent with a low risk to develop non-in-
fectious ILD during baricitinib treatment, simi-
lar to that observed with other Janus kinase
inhibitors.
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Key Summary Points

Interstitial lung disease (ILD) prevalence
rates in patients with rheumatoid arthritis
(RA) are as high as 30%, resulting in
increased mortality rates and morbidity.

Currently, due to a lack of trials, there are
no proven therapies effective in
preventing RA-ILD development and
progression, while the association
between baricitinib and ILD is largely
unknown.

This work reports on the number of
incident lLD cases in 3770 patients with
RA across eight clinical trials and one
long-term extension study on baricitinib.

Thirty-two cases were reported (21 as non-
infectious, six of which were serious and
11 described as caused by an infectious
agent, seven of which were serious). These
data indicate a low risk to develop non-
infectious ILD during baricitinib
treatment, similar to that observed with
other Janus kinase inhibitors.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14725404.

INTRODUCTION

Rheumatoid arthritis (RA) primarily affects
joints, but also presents extra-articular mani-
festations [1]. Among those manifestations, RA-
associated interstitial lung disease (ILD) is the
most frequent [2, 3]. ILD prevalence estimates
vary widely between 6 and 30% of RA patients
dependent on studied population, methods and
the temporality of screening [1]. Estimations of

ILD incidence rates (either de novo or worsen-
ing of an existing condition) in patients with RA
range between 0.81 and 6.4 per 1000 person
years [4–6].

ILD is one of the leading causes of mortality,
contributing approximately to 13% of RA
patients’ mortality as compared to the general
population [1, 2, 4] with a threefold higher risk
of death for those with ILD than those without.
In addition, ILD contributes to a decreased
quality of life, progressive chronic disability,
and an increased use of healthcare resources.

There have been no trials specifically
designed to assess the impact of therapies in ILD
progression. High-dose corticosteroids are the
first-line treatment, but other traditional
immune suppressive drugs, such as azathioprine
and cyclophosphamide, are also utilized.
Among biologic disease-modifying anti-rheu-
matic drugs (DMARDs) authorized for the
treatment of RA, rituximab has shown some
promising positive results in published case
series of ILD associated to RA or other connec-
tive tissue diseases. A 10-year study showed that
rituximab may inhibit the development and
progression of ILD [7, 8]. Also, abatacept in a
national multicenter, non-controlled, open-la-
bel registry study appeared to be safe in RA-as-
sociated ILD [9]. Contrasting results were
observed for tumor necrosis factor inhibitors
(TNFis) [10, 11]. In some studies, TNFis have
been associated with a higher risk of acute
exacerbation, while other studies showed that
TNFis had the potential to stabilize the pro-
gression of pulmonary fibrosis in ILD patients
[10, 11]. Methotrexate exposure was not asso-
ciated with an increased risk of RA-ILD in a
multivariate analysis involving two large
cohorts of patients with early RA [12]. On the
contrary, the results of this study suggested that
MTX may delay the onset of ILD.

Baricitinib is a Janus kinase (JAK)1 and JAK2
inhibitor approved in over 65 countries for the
treatment of moderate-to-severe active RA [13].
The aim of this study is to provide information
on incident ILD events presenting with barici-
tinib treatment for RA during randomized
clinical trials and long-term extensions. We
focused on ILD non-associated with infectious
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events, however data on ILD reported as caused
by infectious agents were also considered.

METHODS

This descriptive, multicentric, retrospective
cohort study included data pooled from eight
randomized trials (four phase 3, three phase 2,
one phase 1b) and one long-term extension
study (data up to February 13, 2019), resulting
in 3770 patients with RA receiving baricitinib at
a variety of doses. The inclusion criteria for the
phase 2 and phase 3 (RA-BEGIN, RA-BEAM, RA-
BEACON, RA-BUILD) trials have been described
previously [14–17], but briefly, participants
were C 18 years of age and had moderate-to-
severe active RA (C 6 of 68 tender joints and
C 6 of 66 swollen joints along with a high-sen-
sitivity serum C-reactive protein level C 3 mg/
l). Exclusion criteria included recent serious
infection (including active or untreated latent
tuberculosis infection) and selected laboratory
abnormalities, along with severe non-
stable conditions that would put patients at risk
during the trial (investigators decision). ILD was
not a specific exclusion criterion and investi-
gators did document existing ILD at their dis-
cretion. Doses of baricitinib administered
ranged from 2 to 8 mg daily (2 and 4 mg in
phase 3 trials and the long-term extension
study). All trials were conducted in accordance
with ethical principles of the Declaration of
Helsinki and Good Clinical Practice guidelines.
All patients provided written informed consent.

Patients were eligible to partake in the long-
term extension study upon completion of any
of the phase 2 or 3 trials. Extensive information
on each of the studies has been previously
published [18]. This analysis examines the
incidence of ILD cases on patients exposed to
baricitinib, further following on from a previous
extensive safety report [19]. The clinical and
safety databases were searched for the MedDRA
narrow preferred terms within the Interstitial
Lung Disease Standardised MedDRA Queries
(SMQ). The method of ILD diagnosis was
reported for serious cases of ILD, with six
patients undergoing a CT scan, three an X-ray,
and an additional four patients both a CT scan

and X-ray. Serious cases were determined by the
regulatory definition of fatal, life-threatening,
or requiring hospitalization. After ILD classifi-
cation, we further explored etiology with
descriptive purposes.

RESULTS

In 3770 patients exposed to baricitinib from the
investigated trials, there were 32 cases of ILD
reported. The time to onset, calculated from the
initiation of baricitinib treatment to the onset
of the ILD, ranged from 60 to 1740 days
(Table 1). All cases were deemed treatment-
emergent adverse events defined as incident ILD
cases or worsening of the pulmonary condition
that was observed in three patients with a
reported history of ILD.

Twenty-one cases of ILD not associated with
infectious events were reported with an expo-
sure-adjusted incidence rate (EAIR) of 0.17 per
100 patient-years of exposure (PYE). Six of these
cases were serious (life-threatening or requiring
hospitalization or death) with an incidence rate
of 0.05 per 100 PYE, while 15 were non-serious
resulting in an EAIR of 0.12 per 100 PYE. Base-
line characteristics for patients with non-infec-
tious ILD and serious episodes were similar to
those with non-serious episodes including
mean age of patients (59.5 years versus
54.7 years) and time from treatment initiation
(ranged from 92 days up to 1740 days).

Eleven cases were reported as ILD caused by
an infectious agent, seven serious and four non-
serious. Non-serious infectious episodes were
more common in women, at a younger age,
with no previous story of lung disease, and non-
smokers. The characteristics of the patients can
be seen in Table 1.

Of the six patients with serious non-infec-
tious ILD episodes, four resolved upon cessation
of the suspected drug and receiving treatment
for potential causes of ILD. One patient recov-
ered with sequalae while a further patient died
due to acute respiratory syndrome failure. Of
the seven patients with serious infection epi-
sodes, five resolved upon cessation of the sus-
pect drug and also receiving treatment for
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potential causes of ILD. One patient did not
recover and died due to nosocomial infection.

DISCUSSION

Information regarding the causality of RA
treatments and ILD case occurrence is scarce
and difficult to interpret. ILD incidence and
prevalence increase over time and is a common
feature of long-lasting and more severe RA, also
with potential casual relationships with other
factors including concomitant comorbidities. In
this report, we aim to provide information on
the incidence rate of ILD as a treatment emer-
gent adverse event (TEAE) and the severity of
ILD cases across a number of baricitinib clinical
trials, describing those triggered by an infec-
tious agent versus non-infectious etiology.
Baricitinib, in a subgroup of RA patients with
interstitial lung involvement, has been previ-
ously shown to reduce concentration of lung
and inflammation biomarkers albeit with a
small sample size [20]. In total, across eight
studies and 3770 patients, there were 21 cases of
non-infectious ILD, with an EAIR of 0.17 per
100 PYE. This is consistent with previous reports
estimating an EAIR between 0.81 and 6.4 per
1000 person-years in cohorts of patients with
RA treated with different disease-modifying

anti-rheumatic drugs [4–6]. Tofacitinib, also an
oral Janus kinase inhibitor, reported a similar
incidence rate of 0.18 per 100 PYE for non-in-
fectious chronic ILD at both doses of 5 mg and
10 mg daily. In the tofacitinib analysis, the
median onset time of ILD from the starting of
treatment in RA patients was 1144 days, also
comparable with our current analysis (range,
60–1740 days) [21]. JAK inhibition has been
associated with infections mainly of the upper
respiratory and urinary tract [22]. Confirming
the good safety profile of baricitinib, we
observed only seven serious cases of ILD caused
by an infectious agent.

There are limitations in our study which
need to be acknowledged. A lack of uniform
diagnostic procedures to better clarify ILD eti-
ology and acute vs. chronic status is relevant, as
clinical details relied on investigators diagnosis
and evaluation. Further limitations include a
lack of baseline characteristic data such as RA
duration, history of other extra-articular mani-
festations along with non-uniform diagnostic
methods, and missing methods for non-serious
cases. It would also be advantageous to have
information about symptoms and specific risk
factors, however these data were not available.
Among non-infectious ILD, we were also unable
to differentiate between acute and chronic
interstitial pneumonia to distinguish acute

Table 1 Characteristics of patients and events

Non-infectious ILD (N = 21) Infectious ILD (N = 11)

Serious
(n = 6)

Non-serious
(n = 15)

Serious (n = 7) Non-serious
(n = 4)

EAIR (per 100 PYE) 0.05 0.12 0.06 0.03

Time from treatment onset, (range) 92–1540 days 121–1740 days 2 months to 3 years 180 days to 3.5 years

Age, mean (range), years 59.5 (48–68) 54.7 (31–65) 64.1 (57–75) 48.8 (42–53)

% male 50.0 40.0 57.1 25.0

Hospitalization (n) 5 0 6 0

History of ILD (n) 1 1 1 0

Current smoker (n) 0 3 2 0

Data presented as numbers (n) unless stated otherwise
EAIR exposure-adjusted incidence rate, PYE patient-years of exposure, ILD interstitial lung disease
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hypersensitivity pneumonia from chronic
interstitial lung disease. Baricitinib dose ranged
between 2 and 8 mg taken daily, however the
number of patients in each dosing group did
not allow for meaningful dose–response analy-
sis. This analysis is descriptive and only reports
the number and corresponding incidence rate
of clinical incident ILD cases. We did not per-
form any statistical analyses or comparisons
with other treatments for RA. However, taking
into account the number of ILD cases associated
with infections, the presence of well-known risk
factors for ILD in this specific RA patient pop-
ulation, and the broad range with respect to
time of onset following the starting of barici-
tinib treatment, the current results cannot be
used to establish any casual association between
baricitinib exposure and development or wors-
ening of non-infectious ILD.

CONCLUSIONS

In this analysis, patients with RA treated with
baricitinib were at low risk of developing ILD
during treatment. These results were similar to
those observed with other Janus kinase
inhibitors.
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