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Abstract
The efficacy and safety of immune-checkpoint inhibitors in non-small cell lung
cancer patients with idiopathic pulmonary fibrosis (IPF) remain unknown.
Herein, we describe the case of a 62-year-old man with multiple pleural tumors
and carcinomatous pleurisy. High-resolution computed tomography indicated
usual interstitial pneumonia, and a respiratory function test revealed a restrictive
disorder and decreased diffusion capacity. He was diagnosed with lung adenocar-
cinoma and IPF. After failure of initial chemotherapy, he was treated with nivo-
lumab and achieved a complete response without any sign of exacerbation of
IPF. The response to nivolumab has persisted for > 1 year. This is the first report
of a non-small cell lung cancer patient with IPF who has been treated with
immune-checkpoint inhibitors for such a long period and achieved a sustained
response.

Introduction

Although PD-1 checkpoint inhibitors, including nivolu-
mab, are now standard treatment for previously treated
advanced non-small cell lung cancer (NSCLC),1–3 patients
with coexisting interstitial lung disease (ILD) were
excluded from the original clinical trials for fear of exacer-
bating this condition.4 Idiopathic pulmonary fibrosis (IPF)
is a specific form of ILD characterized by chronic progres-
sive fibrosing interstitial pneumonia of unknown cause and
is potentially fatal. It has been therefore unclear whether
immune-checkpoint inhibitors (ICIs) are tolerable and effi-
cient treatment options for NSCLC patients with IPF.
Herein, we describe the case of a patient with NSCLC and
concomitant IPF who has experienced a durable response
to nivolumab without exacerbating the IPF.

Case report

A 62-year-old man with a smoking history of 20 ciga-
rettes per day for 42 years presented with a cough and
fever. High-resolution computed tomography (HRCT)
revealed multiple pleural disseminations and pleural
effusion on the left side (Fig 1a). CT-guided biopsy of a
pleural mass confirmed a diagnosis of lung adenocarci-
noma, negative for EGFR mutation or EML4-ALK fusion.
Cytological analysis of the pleural effusion revealed
malignant adenocarcinoma cells. No distant metastasis
was detected by magnetic resonance imaging or positron
emission tomography–CT. CT also revealed a subpleural
basal-predominant reticular shadow and traction bron-
chiectasis with a honeycomb pattern (Fig 1b), indicative
of usual interstitial pneumonia (UIP). A respiratory
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function test revealed a low predicted vital capacity
(%VC) of 74% and a reduced diffusing capacity of the
lung for CO of 51.1%, indicative of restrictive disorder.
The patient had no physical or laboratory findings

suggestive of collagen vascular disease or other diseases,
and had no history of dust exposure. He was finally
diagnosed with lung adenocarcinoma with pleural dis-
semination and IPF.

Figure 1 Initial computed tomography images showing (a) multiple pleural disseminations and pleural effusion on the left side, as well as (b) a sub-
pleural basal-predominant reticular shadow and traction bronchiectasis with a honeycomb pattern.

Figure 2 High-resolution computed tomography images of the (a–c) tumors and (d–f) idiopathic pulmonary fibrosis, (a,d) before and (b,e) after four
cycles and (c,f) one year of nivolumab treatment.
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After drainage of the pleural effusion, the patient under-
went combination chemotherapy with cisplatin, peme-
trexed, and bevacizumab every four weeks, followed by
maintenance chemotherapy with pemetrexed and bevacizu-
mab. HRCT performed after three cycles of maintenance
chemotherapy showed disease progression. Immunohisto-
chemistry at diagnosis of the proband detected PD-L1
expression on 75% of the tumor cells. After receiving fully
informed consent regarding the risk of IPF exacerbation,
we administered nivolumab as standard second-line ther-
apy at a dose of 3 mg/kg every two weeks. HRCT revealed
a partial response after four cycles, followed by a complete
response after 14 cycles (Fig 2a–c). The patient experi-
enced no symptoms related to the existing IPF, and HRCT
showed no signs of exacerbation (Fig 2d–f ). He has now
received nivolumab treatment for > 1 year and achieved a
sustained response.

Discussion

As far as we are aware, only two previous reports have
described ICI treatment in NSCLC patients with IPF. One
presented a case of lung squamous cell carcinoma and IPF
treated with nivolumab.5 The patient was treated with
nivolumab safely for eight months, which resulted in stable
disease. The second study prospectively investigated the
safety of nivolumab for advanced NSCLC patients with
“mild” (defined as a %VC of ≥ 80%) idiopathic interstitial
pneumonia with a possible UIP or a pattern inconsistent
with UIP on a chest HRCT scan, to exclude the possibility
of acute exacerbation.6 None of the six patients studied
developed pneumonitis within 12 weeks, three achieved a
partial response, and the disease control rate was 100%.
A pulmonary function test revealed that our patient had

an apparent restrictive disorder (%VC of < 80%) with
reduced diffusion capacity, which we attributed to chronic
progression of IPF. However, he has now been receiving
nivolumab for > 1 year with a durable complete response
and no notable toxicity. IPF is significantly associated with
patient characteristics, such as microsatellite instability and
smoking history.7–9 Such characteristics are also associated
with a high tumor mutation burden (TMB), a likely inde-
pendent biomarker for ICI treatment in NSCLC.10

Although no information regarding TMB in NSCLC with
IPF is currently available, a high PD-L1 expression level
and substantial TMB might account for the durable
response of the proband to nivolumab.
This is the first report of an NSCLC patient with IPF

who has experienced a durable response to nivolumab for

> 1 year without exacerbation of IPF. The results in this
case support the emerging evidence that nivolumab is a
feasible option for the treatment of NSCLC, even if compli-
cated by IPF. Prospective studies to investigate the safety
and efficacy of ICIs including nivolumab in NSCLC
patients with IPF are warranted.
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