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Acute exacerbation of pre-existing interstitial lung disease (ILD) associated with systemic anticancer
therapy is recognized as a life-threatening adverse event of lung cancer treatment. Programmed cell
death 1 (PD-1) checkpoint inhibitors, such as nivolumab, often induce pneumonitis in patients with can-
cer; however, the tolerance and safety of nivolumab for advanced lung cancer with ILD are unclear. We
report a 72-year-old patient with lung cancer with pathologically proven idiopathic pulmonary fibrosis
who was treated with nivolumab. She demonstrated pneumonitis with an organized pneumonia (OP)
pattern, but no acute exacerbation of ILD featuring a diffuse alveolar damage (DAD) pattern. She was
successfully treated with corticosteroid therapy, and maintained good disease control after the discon-
tinuation of nivolumab. She also showed pseudoprogression of the primary tumor, implying infiltration
of T-cells into the lung. These findings suggest that T-cell activation by nivolumab treatment might not
be directly associated with acute ILD exacerbation, and that treatable OP might be a major pulmonary
complication of nivolumab in patients with pre-existing ILD, similar to patients without underlying

ILD. (J Nippon Med Sch 2019; 86: 43—47)
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Introduction

Interstitial lung disease (ILD) is considered a risk factor
for lung carcinogenesis. In particular, the incidence of
lung cancer in patients with idiopathic pulmonary fibro-
sis (IPF), the most common type of ILD, is significantly
higher than that in the general population'. In patients
with pre-existing ILD, cancer therapy including surgery,
radiotherapy, and chemotherapy can cause acute exacer-
bation of ILD (AE-ILD), characterized by sudden, pro-
gressive, and severe respiratory failure with new lung
opacities and pathological lesions of diffuse alveolar
damage (DAD). AE-ILD is a fatal complication in many
patients, contributing to the challenge of treating patients
with lung cancer and ILD.

Nivolumab is a programmed death receptor 1 (PD-1)-
specific monoclonal antibody used as a standard treat-

ment for lung cancer”. A recent meta-analysis showed

that 4.2% of patients developed pneumonitis after
nivolumab treatment for non-small-cell lung cancer
(NSCLQ)". Organizing pneumonia (OP), ground glass
opacity (GGO), and hypersensitivity pneumonitis are the
main characteristics of pneumonitis induced by PD-1/PD
ligand 1 (PD-L1) inhibitors™. Nivolumab-induced ILD
has shown a better response to corticosteroid therapy
than pneumonitis induced by cytotoxic agents or epider-
mal growth factor receptor tyrosine kinase inhibitors
(EGFR-TKIs)". The incidence and pattern of pneumonitis
induced by nivolumab in patients with ILD are not elu-
sive, particularly in those with definitive IPF.

We herein report a patient with NSCLC with histologi-
cally proven IPF who was treated with nivolumab. She
demonstrated pneumonitis with an OP pattern, but no
DAD pattern, and was successfully treated with corti-

costeroid therapy. She maintained good disease control
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Fig. 1 (A) Chest X-ray image showing a lung mass in the left upper lung field and reticular shadows in the bottom

field of the contralateral lung. (B, C, D) Chest computed tomography (CT) image showing a tumor in the left up-

per lobe attaching to the mediastinum (B), lymph node swelling (C), and left lower lobe nodule (D). (E) High-

resolution computed tomography (HRCT) images demonstrating subpleural reticular opacities and clustered

cystic airspace with traction bronchiectasis in the lung parenchyma.

after the discontinuation of nivolumab, and her PFS with

nivolumab was six months.

Case
A 72-year-old woman, who was a former smoker, was
found to have a left upper lobe lung tumor, left lower
lobe nodule, and hilar-mediastinum lymph node swelling
by chest X-ray and computed tomography (CT) (Fig. 1A-
D). The histological diagnosis based on trans-bronchial
lung biopsy of the left upper lobe mass was squamous
cell carcinoma. High-resolution CT (HRCT) further re-
vealed reticular shadows and traction bronchial ectasia
mainly in the subpleural basal area of the bilateral lower
lobe that suggested interstitial pneumonia, classified ac-
cording to the IPF guidelines as the possible usual inter-
stitial pneumonia (UIP) pattern on CT (Fig. 1E). Al-
though we assumed the lymph node swelling was associ-
ated with the upper lobe lung cancer, we could not be
certain whether the nodule in the left lower lobe was me-
tastatic cancer or another primary lung cancer. If these
two tumors in the upper and lower lobes were coinci-
dental, double-primary lung cancers, curative treatment
with radiation therapy could be a treatment option,
based on the risk of AE-ILD. She then underwent video-
assisted thoracic surgery (VATS) on the small nodule and

reticular shadow in the left lower lobe to make a patho-
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logical diagnosis of the nodule and confirm the ILD pat-
tern. Pathological examination of the VATS specimen re-
vealed a pulmonary fibrotic lesion with a UIP pattern, in-
cluding microscopic honeycomb changes with fibroblastic
foci (Fig. 2A-D). Squamous cell carcinoma was also con-
firmed in the left lower lobe nodule, and diagnosed as
cancer metastasis from the left upper lobe tumor (cT4 N1
MO, stage 3a). Considering the risk of AE-ILD, radiation
therapy was not recommended, and the patient was in-
itially treated by chemotherapy with carboplatin and
nab-paclitaxel. The initial tumor reduced in size with the
chemotherapy treatment, but follow-up radiological ex-
amination at seven months after the end of treatment
showed re-growth of the primary tumor (Fig. 3A). There
is no established second-line chemotherapy for lung can-
cer with ILD, thus we initiated treatment with nivolumab
at 3mg/m’ every 2 weeks in accordance with the pa-
tient’s informed consent regarding ILD risk. Pulmonary
function testing before treatment revealed a predicted
forced vital capacity (%FVC) of 101.8% and a predicted
diffusion capacity for carbon monoxide (%DLCO) of
83.3%.

On day 57 of nivolumab treatment, chest CT revealed
a reticular opacity and a slight increase in size of the pri-
mary tumor, consistent with an immune-related adverse
event (irAE) associated with nivolumab (Fig. 3B). The
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Fig. 2 (A) Low-power views of the video-assisted thoracic surgery (VATS) specimen showing a
pulmonary fibrotic lesion of a usual interstitial pneumonia pattern with microscopic hon-
eycomb changes (blue rectangle) (hematoxylin-eosin staining [HE]). (B) High-magnifica-
tion views of the area in the black rectangle in (A) showing fibroblastic foci (black ar-
rows) (AL-PAS). (C) High-magnification views of the area in the blue rectangle in (A)
showing honeycomb changes with bronchiolization (HE). (D) Enlarged images of the
blue-boxed region in (C) showing bronchiolization (black arrows).

Fig. 3 (A) Chest computed tomography (CT) image showing the primary tumor before nivolumab treatment. (B) CT scan
demonstrating ground glass opacity (GGOs) around the primary mass and a slight increase in the size of the prima-
ry tumor on day 57 of nivolumab therapy. (C. D) CT performed on day 99 of nivolumab therapy showing new
GGOs and consolidations in both lung fields. (E. F) CT image showing significant improvement in the GGOs and

regression of the primary tumor after corticosteroid therapy.
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nivolumab was withdrawn and prednisolone at 15 mg/
day was administered, resulting in immediate improve-
ment in the GGOs and a decrease in size of the primary
tumor. Nivolumab treatment was then re-started on day
85.

The patient noticed gradual dyspnea and a productive
cough on day 99 of nivolumab treatment. Chest CT re-
vealed new GGOs and consolidations in both lung fields
(Fig. 3C, D), and blood tests revealed serum levels of KL-
6 (552.5 U/mL) that were higher than those measured be-
fore the initiation of nivolumab (436.4 U/mL). We did
not perform a bronchoscopy since the patient’s consent
was not obtained. No microorganisms were cultured, and
polymerase chain reaction results were negative for My-
cobacterium  tuberculosis and  Mycobacterium  avium-
intracellular DNA in the patient’s sputum. The patient
was started on intravenous methylprednisolone (500 mg)
for 1 day and continuous oral prednisolone (1 mg/kg).
Six weeks later, chest CT showed significant improve-
ment in the GGOs and regression of the primary tumor
after tapering the prednisolone to 10 mg per day (Fig. 3E,
F). HRCT featuring GGOs and patchy air-space consoli-
dations with a predominantly peripheral distribution was
consistent with OP pattern pneumonitis. The patient
showed no widespread GGOs with traction bronchiecta-
sis, suggesting AE-ILD featuring a DAD pattern pneu-
monitis. The patient’s response to corticosteroid therapy
also supported these findings, reflecting an OP pattern
pneumonitis. Although we discontinued nivolumab ther-
apy because of recurrent pneumonitis, the tumor regres-

sion persisted for six months.

Discussion
Herein we report a case of nivolumab-induced pneu-
monitis, which was confirmed by its recurrence after re-
starting nivolumab. HRCT showed consolidation with
GGOs and a rapid response to corticosteroids that was
consistent with an OP pattern. Importantly, an AE of un-
derlying ILD was not involved in the present case. In
general, since AE occurs more frequently in IPF than
with other types of idiopathic interstitial pneumonitis
(ITPs) *, definitively diagnosed IPF patients should be con-
sidered as the highest risk group in lung cancer treat-
ment. To our knowledge, this is the first case describing
nivolumab-induced pneumonitis in a patient with lung
cancer with pathologically proven IPF. Khunger et al.” re-
ported a case of NSCLC with concomitant IPF treated
with nivolumab; however, that patient did not show sig-

nificant complications and experienced eight months of
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disease control. In addition, Fujimoto et al.” recently re-
ported six patients on nivolumab treatment for NSCLC
with mild IIPs, wherein pneumonitis was not observed,
leading to the authors’ proposal that nivolumab might be
a well-tolerated treatment in patients with ILD.

The etiology of AE-IPF is not clear. Several reports
have implicated fibroblasts and type 2 epithelial cells as
associated with AE-IPF'”, and these cells are upregu-
lated in patients with stable IPF. Such infiltration of epi-
thelial cells and fibrocytes in stable IPF might promote
AEs in drug treatment. T lymphocytes have been impli-
cated in the mechanisms of irAEs of PD-1 inhibitors®,
whereby infiltrates of immune cells containing activated
cytotoxic T-cells have been observed around the primary
tumor, known as pseudoprogression. Lymphocytes are
also commonly associated with OP or NSIP, but not with
DAD. We observed pseudoprogression surrounding the
primary tumor in the present case, suggesting infiltration
of T-cells into the lung. Nivolumab increased the antican-
cer immunity, which might have been related to the T-
cell activation, thereby inducing OP pattern pneumonitis,
regardless of the underlying IPF. This is supported by
previous findings of a positive correlation between OP
pattern pneumonitis and an improved prognosis in pa-
tients with drug-induced ILD, but not in those with the
DAD pattern™. No other cases of pneumonitis induced
by nivolumab with pathologically confirmed IPF have
been reported, and because patients with NSCLC and
ILD have limited treatment options, our case findings
suggest the importance of considering treatment with

PD-1 inhibitors when appropriate.

Conclusion

We described a patient with NSCLC with pathologically
confirmed IPF who developed nivolumab-induced OP.
She was successfully treated after the discontinuation of
nivolumab and the initiation of corticosteroids, and
achieved a PFS of six months due to nivolumab. Pre-
existing ILD can lead to DAD pattern exacerbation in
cancer treatment with EGFR-TKIs or cytotoxic chemo-
therapy; however, OP is a possible major pulmonary
complication of nivolumab in patients with ILD, as for
patients without underlying ILD. Further investigations
will be needed to determine the clinical benefits and
safety of treatment with immune checkpoint inhibitors in
patients with ILD.
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