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Abstract. Severe pneumonitis induced by nivolumab, an 
anti-programmed cell death-1 monoclonal antibody, is a rare 
but potentially fatal immune-related adverse event. In cases 
of steroid-refractory pneumonitis, an appropriate therapeutic 
strategy using anti-tumor necrosis factor-α (TNF-α) antibody 
has not been established. A 59-year-old female was diagnosed 
with hypopharyngeal squamous cell carcinoma. Previous 
therapies including chemoradiotherapy and throat laryngec-
tomy were performed, but metastatic recurrence appeared in 
the intrapulmonary and mediastinal lymph nodes. The patient 
was administered nivolumab. On the 14th day of nivolumab 
administration, the patient experienced dyspnea and computed 
tomography of the chest showed multiple consolidations in 
the right lung. She was diagnosed with nivolumab-induced 
pneumonitis. Because the pneumonitis was refractory to steroid 
therapy, she was administered infliximab, and the pneumonitis 
improved. On the 72nd and 101st days of nivolumab adminis-
tration, nivolumab-induced pneumonitis re-appeared with an 
elevated serum TNF-α concentration. In each occurrence of 
pneumonitis, repetitive administration of infliximab improved 
the pneumonitis. Repetitive administration of infliximab may 

be effective for treating recurrent nivolumab-induced pneu-
monitis that is associated with an increased serum TNF-α 
concentration.

Introduction

Head and neck cancer is the sixth most common cancer 
worldwide, accounting for ~6% of all cases and an estimated 
1-2% of all cancer deaths (1,2). More than 90% of head and 
neck cancers are squamous cell carcinomas (SCC). In patients 
with recurrent or metastatic head and neck squamous cell 
carcinoma (HNSCC), combination therapy with platinum, 
fluorouracil, and cetuximab as first-line treatment significantly 
prolongs overall survival (3). Nivolumab, an anti-programmed 
cell death-1 (PD-1) monoclonal antibody (Ab), shows a signifi-
cant improvement in overall survival over chemotherapy in 
patients with HNSCC that is refractory to platinum-based 
chemotherapy (4). Nivolumab also has durable clinical benefits 
in patients with various malignant tumors (5-10).

Anti-PD-1 therapies such as nivolumab and pembroli-
zumab cause immune-related adverse events (irAEs) including 
endocrine dysfunction, neurological disorders, hepatitis, 
nephritis, cardiac insufficiency, colitis, and pneumonitis. 
Among them, pneumonitis is a relatively rare but potentially 
fatal adverse event (11). The incidence of pneumonitis associ-
ated with anti-PD-1 therapies is 2.7% for all-grade and 0.8% 
for grade ≥3 (12). Cancer immunotherapy guidelines recom-
mend an intermediate or high dose of corticosteroids for 
anti-PD-1 therapy-induced pneumonitis (13,14). In cases of 
severe pneumonitis that is refractory to corticosteroids, several 
immune suppressants such as cyclophosphamide, mycopheno-
late mofetil, and the anti-tumor necrosis factor alpha (TNF-α) 
Ab, infliximab, are recommended. Infliximab is effective for 
pneumonitis due to anti-PD-1 therapy (15). However, the effi-
cacy and feasibility of repetitive administration of infliximab 
for recurrent pneumonitis remain unclear. Here, we present a 
case in which amelioration of recurrent nivolumab-induced 
severe pneumonitis was induced by repetitive administration 
of infliximab.
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Case presentation

A 59-year-old female with a heavy smoking (70 pack-years) and 
drinking history was diagnosed with SCC of the oropharynx 
(cT2N0M0) and hypopharynx (cT2N0M0) in 201x-3. She was 
treated with induction chemotherapy consisting of cisplatin 
and docetaxel followed by concurrent chemoradiotherapy 
with tegafur/gimeracil/oteracil (S-1), resulting in a complete 
response. She also had a history of definitive chemoradio-
therapy consisting of cisplatin and 5-fluorouracil for locally 
advanced esophageal SCC (cT3N1M0) in 201x-1. Although she 
had undergone a complete resection for local recurrence of the 
hypopharyngeal SCC in August 201x, metastases to the lung 
and mediastinal lymph nodes were detected in November 201x 
and histologically confirmed as SCCs. She was then treated 
with nivolumab monotherapy at a standard dose of 3 mg/kg for 
metastatic HNSCC. Her Eastern Cooperative Oncology Group 
performance status was 1. She had no respiratory symptoms. 
Blood tests and laboratory examinations showed normal values 
except for anemia (hemoglobin 9.0 g/dl) and a high level of 
serum C-reactive protein (CRP; 6.3 mg/dl). The antinuclear 
antibody test was negative. On the 10th day of the first adminis-
tration of nivolumab, she complained of fever and a dry cough. 
Oseltamivir was given for 7 days following immunological 
diagnosis of influenza B virus infection. However, she was 
admitted to our hospital because of progressive dyspnea on the 
14th day of nivolumab administration. Computed tomography 
(CT) scans of the chest showed ground-glass opacities in the 
right lung (Fig. 1A). It was difficult for us to determine whether 
the CT findings were infectious pneumonia such as pulmonary 
suppuration or round-glass opacities. We consulted with a 
pulmonologist and a radiologist and diagnosed. Immunological 
tests for influenza virus were negative. Other infectious diseases 
were also ruled out by bacterial sputum/blood/urinary culture 
and fungal antigen tests. Bronchoscopy and bronchoalveolar 
lavage revealed a high proportion of lymphocytes: Macrophages 
27.5%, neutrophils 46.4%, lymphocytes 26.1%, eosinophils 0%. 
These results suggested drug-induced lung disease or viral 
infection. The serum concentration of Krebs von den Lungen-6 
was normal, but surfactant protein-A was elevated (58.6 ng/
ml). She was finally diagnosed with nivolumab-induced 
pneumonitis. Nivolumab was then discontinued, and intrave-
nous high-dose methylprednisolone (1,000 mg/day for 3 days) 
was administered. Prophylactic antibiotics were also started. 
However, on the 17th day, dyspnea worsened to the extent that 
intubation was required. CT scans showed that the ground-
glass opacities in the right lung had worsened (Fig. 1B). Blood 
tests showed high concentrations of serum CRP (12.4 mg/dl) 
and serum TNF-α (45.2 pg/ml). She was administered a single 
dose of infliximab (5  mg/kg) for nivolumab-induced pneu-
monitis that was refractory to high-dose methylprednisolone. 
One week after administration of infliximab, serum concen-
trations of CRP and TNF-α were decreased, and CT scans 
showed marked regression of pulmonary opacities (Fig. 1C). 
Subsequently, the dosage of prednisolone was tapered to 30 mg 
daily after 35 mg daily administration for 2 weeks (Fig. 2). 
On the 72nd day after nivolumab administration, the patient 
complained of fever, dyspnea, diarrhea, and joint pain. Blood 
tests showed that the serum level of CRP (50.0 mg/dl) was 
elevated again, and CT scans of the chest showed that the 

pneumonitis had worsened in the right lung (Fig. 3A). Bacterial 
sputum/blood/urinary culture, the β-D glucan value, and viral 

Figure 1. Images show the lungs before and after infliximab treatment with 
initial nivolumab-induced pneumonia. (A) CT on the 14th day of nivolumab 
administration revealed GGO (indicated by arrows) in the right lung. (B) CT 
on the 17th day of nivolumab administration indicated that the GGO (indi-
cated by arrows) in the right lung were exacerbated. (C) After administration 
of infliximab, GGO disappeared. CT, computed tomography; GGO, ground-
glass opacities. 
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antibody tests including influenza virus were all negative. She 
was thus diagnosed with recurrence of nivolumab-induced 
pneumonitis. She was administered a single dose of infliximab 
again on the 70th day because her previous pneumonitis was 
refractory to high-dose methylprednisolone, and more than 
8 weeks had passed since the first dose of infliximab (Fig. 2). 
The second administration of infliximab improved the pneu-
monitis (Fig. 3B). Although prednisolone 25 mg daily was 
continued, pneumonitis relapsed on the 101st day of nivolumab 
administration without any specific events; nivolumab may 
have exacerbated the pneumonitis (Fig. 3C). A single dose 
of infliximab was again administered, and her pneumonitis 
improved (Fig. 3D). Nivolumab was not re-administered due 
to severe irAE. We discussed taxanes, S-1, or cetuximab for 
the next therapy. However, best supportive care was performed 
because of the poor performance status due to progression of 
the tumor. The patient died of tumor progression the 121st day 
after the initial administration of nivolumab. Informed consent 
was obtained from the patient for publication of a case report.

Discussion

Immune checkpoint inhibitors (ICIs) targeting the PD-1/
PD-L1 axis and cytotoxic T lymphocyte-associated antigen-4 
(CTLA-4) have demonstrated notable antitumor activity across 
various tumor types. On the other hand, irAEs induced by 
ICIs have become an important issue. Dermatologic, muscu-
loskeletal, gastrointestinal, hepatic, endocrine, and pulmonary 
events have been reported (16). Among them, pneumonitis is a 
serious adverse event that can have a lethal outcome. The inci-
dence of pneumonitis associated with anti-PD-1 Ab is 2.7% for 
all-grade and 0.8% for grade ≥3 (12). Huang et al reported that 
nivolumab, pembrolizumab, and nivolumab plus ipilimumab 
therapy are significantly higher risk factors for pneumonitis 
compared with chemotherapy (17). Generally, the time to onset 
of pneumonitis associated with anti-PD-1 Ab varies from 
within a few weeks to months after administration (16).

Several retrospective analyses and systematic reviews 
investigated the risk factors for ICI-related pneumonitis. 
Pre-existing pulmonary fibrosis increases the risk of anti-PD-1 
Ab-related pneumonitis in patients with non-small cell lung 
cancer (18). A history of radiotherapy of the lung was also 
thought to be a risk factor for ICI-related pneumonitis (19). In 
the present case, pneumonitis occurred ~2 weeks after admin-
istration of nivolumab. Because infectious pneumonia was 
carefully ruled out, the patient was diagnosed with nivolumab-
induced pneumonitis. Although the patient did not have 
pre-existing pulmonary fibrosis, a history of radiotherapy for 
locally advanced esophageal SCC may have affected the devel-
opment of pneumonitis as reported in a previous study (19). 
Furthermore, previous influenza B virus infection may trigger 
or worsen nivolumab-induced pneumonitis. Inflammatory 
cytokines including TNF-α are induced early after influenza 
infection (20). Although these factors may be associated with 
occurrence of ICI-related pneumonitis, the mechanisms of 
steroid refractoriness of pneumonitis have not been clarified.

Regarding the treatment for ICI-induced pneumonitis, the 
cancer immunotherapy guidelines recommend corticosteroids 
for treatment of irAEs (13,14). Immunosuppressive drugs such 
as infliximab or mycophenolate mofetil are recommended for 
serious irAEs that are refractory to corticosteroids (13,14). 
Several studies reported that infliximab is effective for 
anti-CTLA-4 Ab-induced enterocolitis that is refractory to 
corticosteroids (21,22). Infliximab also improves ICI-induced 
pneumonitis that is refractory to corticosteroids (15,23). 
TNF-α is involved in the onset of pneumonitis associated with 
autoimmune diseases (24). In the present case, respiratory 
insufficiency and pulmonary opacities did not improve with 
intravenous high-dose methylprednisolone but with a single 
dose of infliximab. After improvement in pneumonitis with 
infliximab, a maintenance dose of prednisolone was continued. 
However, reactivation of pneumonitis was observed 2 months 
after the first administration of infliximab, and 1 month after 
the second administration of infliximab.

Figure 2. Clinical course of the patient. Administration of infliximab decreased serum concentrations of CRP and TNF-α. Black column indicates ste-
roid therapy, the downward arrows indicates administration of infliximab (5 mg/kg) and the closed circle indicates CRP (mg/dl). Black cross indicates 
TNF-α (pg/ml) and the horizontal arrow indicates administration of antibiotics. CRP, C-reactive protein; TNF-α, tumor necrosis factor α. 
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Multiple mechanisms may be associated with recurrence 
of nivolumab-induced pneumonitis. Activation of CD8+ 
T cells mediates psoriasis-like dermatitis and hepatotoxicity 
caused by ICIs (25,26). A specific T cell repertoire such as 
CD8 that is involved in nivolumab-induced pneumonitis 
may be decreased after infliximab administration, and then 
reactivation of the T cell repertoire may induce recurrence 
of the pneumonitis. Alternatively, the decrease in TNF-α by 
infliximab administration could induce the T cell repertoire. 
Thus, serum TNF-α may play a critical role in modulating the 
activity of nivolumab-induced pneumonitis.

In the present case, the serum concentration of TNF-α clearly 
increased in association with exacerbation of the pneumonitis, 
and it subsequently decreased in association with amelioration 
of pneumonitis after infliximab therapy. These observations 
suggested that TNF-α is directly involved in the activity of 
nivolumab-induced pneumonitis. The dosing schedule of 
infliximab, including repetitive administration of infliximab, 
for steroid-refractory ICI-induced pneumonitis has not been 
clearly described in the current guidelines for cancer immuno-
therapy (13,14). Recently, a case was reported of ICI-induced 
pneumonitis demonstrating transient improvement but 
re-exacerbation 2 weeks after infliximab therapy, suggesting the 
possible efficacy of repetitive administration of infliximab (23). 

Immune-related colitis that is refractory to corticosteroids is 
improved by repetitive administration of infliximab when it 
relapses (27). Although other cytokines are possibly related to 
exacerbation of ICI-induced pneumonitis such as interleukin-1 
and interleukin-6 (28), the recurring nivolumab-induced 
pneumonitis in the present case is strongly suggested to be 
mainly dependent on TNF-α. Repetitive infliximab therapy is 
thought to be effective for nivolumab-induced pneumonitis that 
worsens in accordance with increased serum concentrations of 
TNF-α. Steroid-refractory nivolumab-induced pneumonitis was 
apparently improved with infliximab therapy. One reason for 
recurrence of the pneumonitis is thought to be an increase in 
TNF-α caused by reactivation of autoreactive T cells.

A limitation for this study is that TNF-α at the second and 
third onset of pneumonitis could not be measured due to insuf-
ficient blood sample volume.

In conclusion, repetitive administration of infliximab was 
effective for the recurring pneumonitis. The present case may 
provide valuable information to establish an appropriate thera-
peutic strategy for steroid-refractory ICI-induced pneumonitis.
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