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ABSTRACT

Introduction Radiation-induced lung injury (RILI) is one of
the most clinically-challenging toxicities and dose-limiting
factors during and/or after thoracic radiation therapy

for oesophageal squamous cell carcinoma (ESCC). With
limited effective protective drugs against RILI, the main
strategy to reduce the injury is strict adherence to dose-
volume restrictions of normal lungs. RILI can manifest as
acute radiation pneumonitis with cellular injury, cytokine
release and cytokine recruitment to inflammatory infiltrate,
and subsequent chronic radiation pulmonary fibrosis.
Pirfenidone inhibits the production of inflammatory
cytokines, scavenges-free radicals and reduces
hydroxyproline and collagen formation. Hence, pirfenidone
might be a promising drug for RILI prevention. This study
aims to evaluate the efficacy and safety of pirfenidone in
preventing RILI in patients with locally advanced ESCC
receiving chemoradiotherapy.

Methods and analysis This study is designed as

a randomised, placebo-controlled, double-blinded,
single-centre phase 2 trial and will explore whether the
addition of pirfenidone during concurrent chemoradiation
therapy (CCRT) could prevent RILI in patients with

locally advanced ESCC unsuitable for surgery. Eligible
participants will be randomised at 1:1 to pirfenidone and
placebo groups. The primary endpoint is the incidence of
grade >2 RILI. Secondary endpoints include the incidence
of any grade other than grade >2 RILI, time to RILI
occurrence, changes in pulmonary function after CCRT,
completion rate of CCRT, disease-free survival and overall
survival. The follow-up period will be 1 year. In case the
results meet the primary endpoint of this trial, a phase 3
multicentre trial with a larger sample size will be required
to substantiate the evidence of the benefit of pirfenidone
in RILI prevention.

Ethics and dissemination This study was approved

by the Ethics Committee of Fujian Union Hospital

(No. 2021YF001-02). The findings of the trial will be
disseminated through peer-reviewed journals, and national
and international conference presentations.

Trial registration number ChiCTR2100043032.

. Dan Xue,* Rongxiang Cao,* Siqin Liao,’

1,2

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is the first randomised controlled trial to explore
the efficacy and safety of pirfenidone in radiation-
induced lung injury prevention.

= Itis a double-blinded trial where neither patients nor
physicians will know the treatment allocation.

= ltis a phase 2 trial performed at a single centre.

= The dosage of radiation is usually inconsistent, with
patients with unresectable locally advanced oe-
sophageal squamous cell carcinoma receiving 50
Gy to 60 Gy, and cases in the process of downstag-
ing receiving 40 Gy due to further option of surgical
resection.

INTRODUCTION
Oesophageal cancer is the eighth most
common cancer worldwide. Of the 477 900
new cases reported globally per year, nearly
half occur in China, and 90% of them are
oesophageal squamous cell carcinoma
(ESCC)." The definitive standard of care
for unresectable locally advanced ESCC
remains concurrent chemoradiation therapy,
with a 3-year overall survival (OS) rate of
30%-37%." Because the lungs often lay
in the path of treatment radiation beams,
radiation-induced lung injury (RILI) is inev-
itable. RILI is one of the most common side
effects and potentially dose-limiting toxicities
of radiotherapy for oesophageal cancer, with
an incidence of about 10.7%-35.14%.""
Furthermore, RILI during radiation can delay
or even interrupt radiotherapy, resulting in
poor local control of the disease, increased
financial burden and even death.

Although  advanced  radiotherapeutic
technologies such as intensity-modulated
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Open access

radiation therapy (IMRT) are superior to traditional two-
dimensional and three-dimensional conformal radiation
therapies regarding dosimetry and organ protection,'” '*
many patients still develop varying degrees of RILL" In
clinical practice, there is no specific treatment for RILI
except oxygen inhalation, glucocorticoid administration
and the application of antibiotics when necessary. There-
fore, preventing RILI is of greater clinical significance
than treating it. Although amifostine was approved by
the US Food and Drug Administration (FDA) for radio-
therapy protection, it does not efficiently protect against
RILI during oesophageal cancer treatment.'*'” Moreover,
its clinical application is limited because of high cost and
frequent side effects. Therefore, few effective protective
strategies against RILI during radiotherapy are available
for patients with ESCC.

Pirfenidone is an active small-molecule oral drug that
inhibits transforming growth factor-f1 overexpression
and reduces the secretion of platelet-derived growth
factor and fibroblast growth factor, thereby suppressing
the biological activity of fibroblasts.'®"® Pharmacody-
namic studies have demonstrated pirfenidone exerts
satisfactory effects in lung inflammation and fibrosis.'*>*
The FDA approved pirfenidone in 2014 for the treat-
ment of idiopathic pulmonary fibrosis (IPF),” ** which
shares some pathological manifestations with RILL* *® A
previous study in mice showed that pirfenidone attenu-
ates RILL.?” A phase 2 trial is in the recruitment stage and
aims to confirm the efficacy of pirfenidone in the treat-
ment of RILI (ClinicalTrials.gov, NCT03902509).

There are no published clinical data to assess the
prophylactic role of pirfenidone in RILI. Therefore, this
randomised, placebo-controlled, double-blinded, single-
centre, phase 2 trial is designed to examine whether
pirfenidone could reduce the occurrence of RILI in
patients with locally advanced ESCC administered concur-
rent chemoradiation therapy (CCRT).

METHODS
Study design and participants
This is a randomised, placebo-controlled, double-blinded,
single-centre, phase 2 clinical trial to examine the poten-
tial of pirfenidone in preventing RILI in patients with
unresectable locally advanced ESCC at diagnosis adminis-
tered CCRT. The participants will be randomised at 1:1 to
the pirfenidone and control groups. Figure 1 depicts the
overview of the study procedure.

The detailed inclusion, exclusion and withdrawal
criteria are listed in table 1.

All eligible patients should provide written informed
consent and be willing to participate in and complete the
study, including follow-up.

Pretreatment assessment and screening

Each patient must complete the following examinations
and undergo counselling within 1 or 2 weeks before the
onset of the trial:

Esophageal squamous cell carcinoma
cT3-4 N+ MO

(Unresectable or potentially resectable)

Randomization (1:1)
stratified according to
the reasons whether they cannot tolerate surgery

or the tumor cannot be removed surgically

Concurrent chemoradiation therapy

Concurrent chemoradiation therapy

+ Pirfenidone + Placebo

Reassessed for surgery

Continuing radiotherapy

to a radical dose

Figure 1 Flowchart of the study procedure.

1. Detailed medical history review.

2. Physical examinations to record height, weight, vital
signs and Eastern Cooperative Oncology Group per-
formance status.

3. Blood tests, including complete blood count (CBC),
serum biochemistry, coagulation function, hepatitis
B virus (HBV) and HBV DNA (for HBsAg-positive pa-
tients), and oesophageal cancerrelated tumour mark-
ers such as carcinoembryonic antigen, cancer antigen
(CA) 199, CAI25, CAIb53, neuron-specific enolase,
squamous cell carcinoma antigen, soluble fragment of
cytokeratin 19 and ofetoprotein.

4. Cardiopulmonary function evaluation, including elec-
trocardiography, ultrasonic cardiography and pulmo-
nary function assessment.

. Upper gastrointestinal endoscopy and biopsy.

6. Imaging, including chest/abdominal CT with intra-
venous contrast and upper gastrointestinal swallowed
meglumine diatrizoate contrast, pelvic CT with con-
trast as clinically indicated and [IBF]ﬂuorodeoxyglucose
positron emission tomography/CT (FDG-PET/CT) if
accepted by the patient, leading to more accurate stag-
ing.

7. Nutritional assessment and counselling.

8. Smoking cessation counselling.

ot

Radiotherapy

The target contour principle is as follows. Gross tumour
volume (GTV) includes the primary tumour (GTVp) and
enlarged regional lymph nodes (GTVn), determined
by CT simulation scan and other diagnostic imaging
methods. Elective node irradiation (ENI) will be used for
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Table 1 Inclusion, exclusion and withdrawal criteria

Inclusion criteria Exclusion criteria

Withdrawal criteria

Age between 18 and 75 years old. » History of chest radiotherapy.

» Treatment delay for more than 2 weeks

vVvyyvyy

ECOG performance status of 0-1.
Pathological confirmation of ESCC.
Imaging staging suggesting T,
.N+MQ0 thoracic oesophageal cancer
according to AJCC eight staging
criteria (primary lesions mainly in the
chest cavity).

No restriction on the number of
regional nodal stations or bulk of
disease.

No ability to tolerate surgery or
tumour not surgically removable.

No perforation or deep niche in the
oesophageal cancer lesion.

No prior chemotherapy,
immunotherapy or surgery before
radiotherapy.

Ability to eat liquid foods.

Adequate bone marrow, liver,

|

|

Concomitant tumour in other organs
or prior malignancies within 5 years.
History of interstitial lung disease or
non-infectious pneumonia including
chronic obstructive pulmonary
disease.

Severe cardiovascular disease,
cerebrovascular complications,
epilepsy, active peptic ulcers,
infections, psychological disorders or
other serious underlying diseases that
may limit the patient’s understanding
and tolerance of comprehensive
treatments.

A previous history of ataxia due to
telangiectasia or other radiosensitivity
reaction.

Scleroderma or active connective
tissue disease.

or interruption due to extended toxicity.
» Disease progression as judged by

researchers during the treatment.

kidney, blood coagulation and lung
functions.

» Life expectancy of >6 months.

» Voluntary participation in the study,
with good compliance.

AJCC, American Joint Committee on Cancer; ECOG, Eastern Cooperative Oncology Group; ESCC, oesophageal squamous cell carcinoma.

clinical target volume (CTV) delineation. CTV of GTVp
is defined as primary tumour volume plus a superior—
inferior 3 cm margin expansion and a 0.5-1 cm radial
expansion including paraoesophageal lymph nodes. CTV
of GTVn will cover all the lymph nodes involved and high-
risk lymphatic drainage regions such as the supraclavicular
region for super-thoracic and middle-thoracic sections.”®
Planning target volume (PTV) for GTV and CTV will be
created by expanding with a uniform margin of 0.5 cm
separately. The recommended doses for PTV-CTV and
PTV-GTV are 50.4 Gy/1.8 Gy/28 fractions and 60 Gy/1.8
Gy/33 fractions, respectively. If the target area is large
and organs at risk cannot be achieved, only PTV-GTV
irradiation or PTV-CTV irradiation can be performed
as determined by the treating radiotherapist. The
administered dose should cover at least 95% of the PTV.
Normal tissue tolerance dose limits are listed in table 2.

Table 2 Dose limits for organs at risk (OAR)

OAR Normal tissue dose-volume constraints
Lung V20<28%-30%, V5<60%; MLD<15 Gy
Heart V40<30%, V40<30%; mean<30 Gy
Spinal cord Max<45 Gy

Stomach V40<40%, max<55-60 Gy

Liver V30<40%; mean<25 Gy

MLD, mean lung dose; Vxx, % of the whole OAR receiving >xx Gy.

All patients will be positioned supine on the treatment
couch and fixed with a custom-fitted thermoplastic sheet,
and setup imaging will be acquired every day before treat-
ment to correct the treatment position by the On-board
imaging image system. IMRT is recommended when the
treatment plans are designed. Dose calculation for areas
with artefacts generates heterogeneity, leading to high
dose deviation. To ensure the quality of the radiotherapy
delivered, the Acuros XB (V.15.5) dose algorithm that
was reported to be as accurate as or close to the Monte
Carlo simulation method will be employed in this present
study. The treatment plan for all patients will be verified
using the Delta4 Phantom, and the gamma passing rate at
the criteria of 3% /3 mm will be greater than 98%.

Resectability will be reassessed by a multidisciplinary
team at irradiation with 41.4 Gy. If surgical resection is
possible, radiation therapy will be discontinued and
surgery will be performed 4-8 weeks after radiation
termination.

Chemotherapy

The participants will receive docetaxel at 60 mg/m? intra-
venously on day 1 and cisplatin at 30 mg/m? intravenously
on days 1 and 2 for two cycles. Polyethylene glycol recom-
binant human granulocyte colony-stimulating factor is
recommended for the prevention of neutropenia during
CCRT. Dose modification will be based on the preceding
cycle’s CBC data and biochemical markers. Chemo-
therapy will be continued with: (1) absolute neutrophil
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count >1.5x10°/L; (2) platelet count >100x10°/L; (3)
grade <2 alanine transaminase, aspartate transaminase
and total bilirubin based on Common Terminology
Criteria for Adverse Events (CTCAE) criteria; (4) non-
haematological toxicity (except for hair loss) returning
to grade 1 or baseline level. The doses of both drugs will
be decreased by 20% in case of any grade 3 or higher
toxicities. In case of grade 3 or 4 radiation pneumo-
nitis, radiotherapy and concurrent chemotherapy will be
terminated.

Randomisation and intervention

The participants will be randomised at 1:1 to the pirfeni-
done or control groups using a random number table
and stratified based on tolerability or ineligibility to
surgery. Participants and doctors will be blinded to
treatment allocation. Identical pirfenidone and placebo
capsules will be provided by Beijing Continent Pharma-
ceutical. The appearance, smell, taste and properties of
the placebo are the same as those of the study drug. Each
capsule contains 100 mg of drug or placebo. In the first
week, the dosage will be 200 mg/time, three times/day.
In the second week, the dosage will be increased to 300
mg/time, three times/day. In weeks 3-12, the dosage
will be further increased to 400 mg/time, three times/
day. Pirfenidone treatment will start on the day of radio-
therapy initiation and last for 12 weeks. The capsules will
be taken during or after meals as gastrointestinal reac-
tions are the most common adverse effects of pirfeni-
done. Photosensitivity is another common adverse event.
External use of sunscreen and avoiding the sun during
medication can effectively reduce the incidence and
severity of photosensitivity reactions. In case adverse
events still occur or cannot be tolerated even after dose
reduction, the drug will be temporarily discontinued for
1-2 weeks until the participant tolerates the symptoms.
Once adverse events are alleviated or can be tolerated,
the participant will retake pirfenidone. The physician can
decide whether to stop the drug treatment according to
the situation. Pirfenidone treatment will be permanently
discontinued in case of severe adverse events, including
liver dysfunction, jaundice, severe hypersensitivity and
photosensitivity.

Concomitant medication

Drugs that may prevent or treat fibrosis are forbidden,
including amifostine and thalidomide. The participants
should avoid the concurrent use of drugs that increase
the adverse reactions of pirfenidone, including cipro-
floxacin, amiodarone and propafenone. The partici-
pants should also avoid concurrent administration of
medications that can reduce the efficacy of pirfenidone,
including omeprazole and rifampin.

Endpoints

The primary endpoint is the incidence of grade 2 or
higher RILI in the full analysis set and per-protocol set.
RILI will be evaluated according to CTCAE V.5.0* within

1 year. Secondary endpoints include the incidence of
RILI of any grade, time to RILI occurrence, pulmonary
function changes after radiotherapy, completion rate of
CCRT, disease-free survival and OS.

RLIL is a diagnosis established based on clinical
suspicion or radiological findings after excluding other
lung pathologies such as pre-existing pathologies and
pulmonary infection. It often occurs with no specific
symptom, altered vital signs, laboratory profiling or
imaging findings. The familiar history of radiation and
recognition of RILI are of utmost importance in the
context of regular follow-up. Diagnosis and grading will
be confirmed after review by multidisciplinary senior
physicians, including a radiation oncologist, a pulm-
onologist and a radiologist. Medical history, physical
parameters, chest CT scans and previous radiotherapy
will be evaluated at every follow-up during personal
visits when available. RILI will be scored based on the
CTCAE V.5.0 classifying symptoms and imaging findings
will be used to classify into five grades.* For symptoms,
dyspnoea and dry cough are the most common manifes-
tations in acute lung injury.”” Occasional fever is usually
mild, but high fever is sometimes reflective of co-infec-
tious pneumonitis. Chronic radiation fibrosis (RF) is a
slowly progressing respiratory disease that can manifest
as respiratory insufficiency. In terms of physical symp-
toms, physical examination findings may be normal or
include pleural rub, moist rales and signs of consolida-
tion. Chest imaging, particular lung CT at baseline and
follow-up are critical in the diagnosis and grading. In
the acute phase, which usually appears 4-8 weeks after
radiotherapy, CT images may display exudative changes
such as multiple small patchy or flock-shaped ground
glass density shadows in the irradiation field, with fuzzy
edges and unclear boundaries with surrounding lung
tissue. In the consolidation phase, which usually occurs
2-3 months after radiotherapy, CT images may display
patchy high-density consolidations in the irradiation
field, not distributed according to the lung lobe or lung
segment, accompanied by partial air bronchial signs. In
the fibrotic stage, which usually occurs 6 months after
radiotherapy, CT images may show density enhancement
shadows of grid, cord or patchy shape in the irradiation
field with clear boundaries, accompanied by thickened
pleura, lung volume reduction, lung hilum reduction,
ipsilateral vascular texture thinning and compensatory
increase in contralateral lung volume.”' ™’

Considering the anti-inflammatory and antifibrotic
properties of pirfenidone, the grade will be scored at the
maximal level in cases who experience radiation pneu-
monitis (RP) and RF. When one case shows grade 3 RP
and grade 2 RF, grade 3 will be recorded for the primary
endpoint. As pirfenidone is a promising drug for the
prevention of RP and RF, we chose 1 year to observe the
rates of RP and RF.
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Follow-up

During the intervention period

1. CBC and biochemical profiles will be verified once a
week.

2. Physical examination and nutritional score assessment
will be performed once a week.

3. Pulmonary function and chest/abdominal CT will be
performed after 23 fractions to assess tumour regres-
sion and eligibility for surgery.

Post-treatment

The follow-up period will be 1 year or until death. All
participants will be followed-up at 1 month after radio-
therapy and every 3 months thereafter, or as needed
clinically. Routine follow-up will include the assessment
of clinical symptoms, CBC and tumour markers, contrast-
enhanced CT and upper gastrointestinal contrast and
pulmonary function evaluation. Repeated gastroscopy
is recommended for the first year. In case of suspected
recurrence, physical examination, radiography and
pathological examination will be performed.

Statistical analysis

Based on retrospective studies in the authors’ hospital
and literature 1reviews,7 8 3638 it is assumed that the
occurrence rate of grade >2 RILI in the control group
is 25%, versus 10% in the pirfenidone group. This trial
is designed as a randomised phase 2 study with a two-
sided o of 0.20 and a power of 80%,” using the PASS
software V.15.0.5 to calculate the sample size. From a
phase 2 screening design, a higher o level than 0.05 will
be used for the next phase 3 design. Even if the phase
2 trial is successful, such a positive result is not usually
considered to be definitive without a subsequent phase
3 trial. In this study, 36 participants will be included in
each group with an o-level of 0.2 and a power of 80%.
Considering a dropout rate of 20%;, it is planned to enrol
about 88 participants.

All analyses will be performed with SAS V.9.3 (SAS
Institute, Cary, North Carolina, USA). The t-test will be
used for analysing continuous data. The % test and Fish-
er’s exact probability method will be used for comparing
categorical data. The survival rate will be calculated by
the Kaplan-Meier method, and between-group compar-
isons will use the log-rank test. The CI of the survival
distribution will be calculated according to Greenwood’s
formula. A proportional hazard regression model for risk
estimation will be used to derive HRs. P value<0.05 will be
considered statistically significant.

Data collection and management

All clinical data will be collected by a research assistant
and recorded in detail in the predesigned electronic
table. All written informed consent forms will be stored
in a separate closet, and only researchers would access the
relevant research data. All study procedures were devel-
oped to ensure data protection and confidentiality.

Dissemination
The results will be disseminated in international peer-
reviewed conferences and journals.

Patient and public involvement
Patients and the public are not involved in the design or
execution of the study or the outcome measures.

DISCUSSION

For many years, radiotherapy (RT) has been employed
for the treatment of oesophageal cancer as a curative
or palliative measure. However, RILI is a common and
severe side effect of radiation, which can delay or inter-
rupt antitumour therapy, resulting in poor local control
of the disease, decreased quality of life and even death.
Therefore, prophylactic drugs to minimise toxicity and
maximise efficacy in RT are required. To date, the only
FDA-approved cytoprotective agent is amifostine, but
limited effectiveness and significant side effects hamper
its clinical application.14 1534 35 Consequently, pharma-
ceutical agents that are clinically applicable, especially
for the prevention of RILI are being developed**
Pirfenidone is a small-molecule biosynthetic drug with
anti-inflammatory, antifibrotic and antioxidant proper-
ties,"""®* which was approved by the FDA for the manage-
ment of IPE.****~4% A RILI has similar pathogenesis and
clinical manifestations as IPF, characterised by inflam-
matory cell infiltration, interstitial oedema and intersti-
tial fibrosis of the alveolar wall,26 pirfenidone may hold
promise for the prevention and treatment of RILI, which
has been tested in preclinical and pilot studies.?” 174
Currently, a multicentre phase II study on the treatment
of RILI with pirfenidone is ongoing (NCT03902509), but
no clinical study on the prevention has been reported.
This is the first phase II study designed to explore the effi-
cacy of pirfenidone in RILI prevention.

Most published data on RILI were derived from lung
cancer. However, differences in anatomy, pathogenesis
and treatment between lung and oesophageal tumours
limit the extrapolation of RP prediction models for
pulmonary tumours to oesophageal tumours. This
preliminary study was designed to focus on thoracic
ESCC. Additionally, from the current National Compre-
hensive Cancer Network ( NCCN) guidelines and expert
recommendations, tolerance dose-limits for the lung vary
from V20<20% for oesophageal and oesophagogastric
junction cancers, and V20<35%-40% for non-small cell
lung cancer. Obviously, oesophageal cancer has more
stringent restrictions on V20, which can be achieved by
oesophageal adenocarcinoma (EA) treatment plan, since
it is mainly present in the lower thoracic area in Euro-
pean and American countries. But ESCC,”’ ' highly
prevalent in China and other Asian countries, is often
located in the upper or middle oesophagus. Therefore,
compared with EA cases in whom the RT area is close to
the abdomen and the lung is relatively well protected,
patients with thoracic ESCC are at higher risk of lung
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exposure and may require particular attention.”® Conse-
quently, the recommended tolerance dose-limits of the
lung are V20<28-30%, V5<60% and mean lung dose<15
Gy” in the present study.

The estimated incidence of RILI varies widely across
oesophageal cancer studies from 3.33% to 35% for grade
2 lung injury, and 0% to 21% for grade 3 lung injury. It
is likely due to variations of target delineation, radiation
dose, radiotherapy techniques'*" ** **® and classifica-
tion systems. Since consensus on the optimal radiation
strategy for nodal irradiation is lacking and the accu-
racy of imaging diagnosis is insufficient,” FDG-PET/
CT at diagnosis is strongly recommended. Further, ENI
is adopted depending on the location of the primary
tumour. Although the dose of 50 Gy is the standard for
CCRT in most Western countries, 60 Gy using modern
radiation technologies is preferred by clinicians in Asian
countries based on the belief that 50 Gy may not be
enough for ESCC.”® ® ®' Consequently, 60 Gy for PTV—
GTV and 50.4 Gy for PTV-CTV will be administered in
the present study. However, only PTV-GTV or PTV-CTV
irradiation is allowed when normal tissue constraints
cannot be met by therapy, which is decided by the physi-
cian. Additionally, due to the anatomical features of the
oesophagus, including the lack of serosa and the pres-
ence of numerous surrounding organs, most patients in
this trial have ¢T4N+MO thoracic oesophageal cancer.
Until now, a standard treatment option for cT4N+MO
thoracic oesophageal cancer has not been established,
and therefore, definitive chemoradiotherapy (CRT) or
chemoradiotherapy plus conversional surgery for down-
staging are both accepted treatments.”’ The major differ-
ence between neoadjuvant and definitive CRT is the
radiation dose (41.4 Gy vs 50-60 Gy), which is the most
crucial factor affecting the development of RILI. For this
reason, stratified random cluster sampling will be applied
for balancing the two groups.

Considering anti-inflammatory and antifibrotic proper-
ties,'”'®* the incidence of grade 2 or higher RILI is the
primary endpoint to test in the prevention of symptom-
atic RP and RF. The diagnosis of RILI is challenging due
to differential or concomitant diseases such as infections
and exacerbation of pre-existing pulmonary conditions.
Particularly, in some cases pneumonia patches in the radi-
ation beam pathway as well as RP complicated with infec-
tious pneumonia could not be identified.”® In addition,
RP grading is limited by subjectivity, especially in diag-
nosing grade 2 and grade 3. Therefore, the classification
will be confirmed by a board-certified radiation oncolo-
gist referring to a joint expert consultation. The multidis-
ciplinary team consists of a senior radiation oncologist, a
pulmonologist and a radiologist with broad experience
in RILL

In summary, the present study design attempted to
control for most of the important risk factors for RILI as
described above. The results might provide new options
for the prevention of RILI. However, owing to the limited
sample size, further research is required to substantiate

the efficacy of pirfenidone in the prevention of RILI
using a multicentre phase 3 trial with a larger sample size.
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