
Abstract. Background/Aim: Nivolumab, an anti-PD-1
inhibitor, has demonstrated efficacy in patients with several
types of recurrent and metastatic (R/M) squamous cell
carcinoma of the head and neck. We evaluated patients with
R/M-NPC receiving nivolumab. Patients and Methods:
Twelve patients with R/M-NPC were enrolled at 4
institutions. The primary endpoint was overall survival, and
secondary endpoints were i) progression-free survival
(PFS), ii) overall response rate (ORR), iii) disease control
rate (DCR), and iv) treatment-related toxicity. Results: The
1-year survival rate was 75.8%, the median PFS was 2.8
months, and the 1-year PFS rate was 33.3%. The best
therapeutic response was complete response in 2, stable
disease in 3 and progressive disease in 7 patients. The ORR
of all patients was 16.7% and the DCR was 41.7%.
Conclusion: Nivolumab is a useful and relatively safe
second-line systemic therapy in patients with R/M-NPC, and
even patients who do not respond to nivolumab may survive
for a long time. 

The CheckMate 141 study has demonstrated the efficacy of
nivolumab, an anti-PD-1 inhibitor, in patients with recurrent
and metastatic squamous cell carcinoma of the head and
neck (R/M-SCCHN) (1). This study, however, has included
only patients with hypopharyngeal, oropharyngeal, laryngeal,
and oral carcinomas, but not those with nasopharyngeal
carcinoma (NPC). Use of nivolumab in patients with
recurrent and metastatic head and neck cancer, including
nasopharyngeal carcinoma, who have previously received
platinum-based drugs was approved in Japan in March 2017.
Because PD-L1 is thought to be expressed in 89-95% of
patients with NPC (2, 3), nivolumab, an anti-human PD-1
monoclonal antibody, was expected to be effective for the
treatment of this condition. Despite this, there have been
limited reports on the efficacy and safety of nivolumab in
patients with NPC (4). Patients with RM-SCCHN, including
laryngeal, oral, oropharyngeal, and hypopharyngeal
carcinomas in the Checkmate 141 study who received
nivolumab had a median survival of 7.5 months (1). In
contrast, in a report by Ma et al., the median survival of
patients with recurrent and metastatic NPC who received
nivolumab was 17.1 months (4). Therefore, nivolumab is
expected to be effective against recurrent and metastatic
NPC, however, there is no report on the actual clinical use
of nivolumab in patients with recurrent and metastatic NPC.
In addition, the morbidity of NPC is high in Southeast Asia
(40 patients per 100,000 people annually) (5), but very low
in other regions, including Japan (1 patient or fewer per
100,000 people annually) (6). 

We conducted a retrospective multicenter study to
investigate the efficacy and safety of nivolumab in patients
with NPC in Japan.
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Patients and Methods
Patients. We retrospectively evaluated 12 patients with recurrent
and metastatic NPC who started receiving nivolumab between May
1, 2017 and October 31, 2018 at 4 institutions in Japan: i) Tokyo
Medical University, ii) International University of Health and
Welfare Mita Hospital, iii) Kitasato University School of Medicine
and iv) Tokyo Medical University Hachioji Medical Center. The
observation period ended on February 28, 2019. The inclusion
criteria of this study were as follows: i) patients who were
histologically diagnosed with nasopharyngeal carcinoma, ii) those
with distant metastasis or unresectable lesions after having received
radiation therapy combined with pharmacotherapy (or without
concurrent pharmacotherapy), iii) those with distant metastasis at
the first visit that had received pharmacotherapy, and iv) those who
had received pharmacotherapy using a regimen containing platinum-
based drugs. Those who did not want to participate in the study
were excluded. Patients’ disease stage was determined according to
the TNM classification of nasopharyngeal carcinoma, 7th edition.
Written consent was obtained from all patients for the use of their
records in future studies. The study was conducted according to the
Declaration of Helsinki and was approved by the ethical review
board of each participating institution (T2019-0161).

Administration of nivolumab. Nivolumab was administered at 3 mg/kg
(between May 1, 2017 and August 31, 2018) or 240 mg (fixed dose)
(after September 1, 2018) by intravenous drip infusion at 2-week
intervals. One cycle comprised 1 dose every 2 weeks. Patients were
radiographically assessed every 4-6 cycles. Treatment was continued
until patients had i) clear progressive disease (PD), ii) unacceptable toxic
effects occurred, or iii) until the investigators discontinued treatment for
other reasons. Nivolumab was continued if the investigators judged that
its administration was clinically beneficial even after observing clinical
or radiographical evidence of disease progression.

Assessments. Patients were radiographically assessed every 4-6
cycles using computed tomography or magnetic resonance imaging,
and treatment efficacy was determined according to the Response
Evaluation Criteria in Solid Tumors (RECIST) guidelines (Version
1.1). Immune-related adverse events (irAE) that occurred due to
nivolumab administration were graded according to the Common
Terminology Criteria for Adverse Events (CTCAE) version 4.0.

Endpoints and statistical analysis. The primary endpoint was overall
survival (OS) defined as time from treatment to death due to any
cause or last follow-up. Secondary endpoints were: i) progression-
free survival (PFS), defined as interval between the initiation of
treatment to first disease progression, including local recurrence,
distant metastasis or death due to NPC, ii) overall response rate
(ORR), iii) disease control rate (DCR), and iv) treatment-related
toxicity. ORR was evaluated using the best therapeutic response. OS
and PFS were determined using the Kaplan-Meier method. All
statistical analyses were performed using SPSS (version 25.0, SPSS
Inc., Chicago, IL, USA).

Results
Patients. The characteristics of 12 patients with recurrent and
metastatic NPC who received nivolumab in this study are
summarized in Table I. The patients were 30-67 years old with

a median age of 58 years. There were 10 males and 2 females.
At the first visit, 2 patients had UICC Stage II, 3 patients had
UICC Stage III, 3 patients had UICC Stage IVA, and 4 patients
had UICC Stage IVC. Eleven of the 12 patients received
concurrent chemoradiotherapy, which included i) cisplatin
monotherapy in 6 patients; ii) combination therapy with
cisplatin, 5FU, and docetaxel in 2 patients; iii) combination
therapy with nedaplatin and S-1 in 2 patients; and iv)
combination therapy with cisplatin and 5FU in 1 patient.
Regarding the site of recurrence, i) lung metastases were
observed in 5 patients, ii) liver metastases in 3 patients, iii)
bone metastases in 3 patients, and iv) lymph nodes metastases
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Table I. Patient characteristics.

Characteristics n (%) or Median (range)

No. of patients 12
Median age, years (range) 58 (30-67)
Gender

Male 10 (83)
Female 2 (17)

ECOG PS
0 11 (92)
1 1 (8)

Histological type
Keratinizing squamous cell carcinoma 5 (41)
Nonkeratinizing carcinoma 7 (59)

EBV status
Positive 4 (33)
Negative 2 (17)
Unknown 6 (50)

PD-L1 expression in tumor cells
Expressed <1% 1 (8)
Expressed ≥1% 1 (8)
Unknown 8 (67)

Initial clinical stage (UICC)
II 2 (17)
III 3 (25)
IVA 3 (25)
IVC 4 (33)

Previous CCRT
Yes 11 (92)
No 1 (8)

Site of recurrence
Lung 5 (41)
Liver 3 (25)
Bone 3 (25)
Lymph nodes 8 (67)
Nasopharynx 2 (17)

No. of prior lines of chemotherapy
1 2 (17)
2 5 (41)
3 3 (25)
≥4 2 (17)

ECOG PS: Eastern Cooperative Group performance status; EBV: Epstein-
Barr virus; PD-L1: programmed death-ligand 1; CCRT: concurrent
chemoradiotherapy.



in 8 patients (cervical lymph nodes in 4 patients, mediastinal
lymph nodes in 2 patients, and abdominal lymph nodes in 2
patients). Two patients had local recurrence in the nasopharynx.
The initial treatment regimen for recurrence and metastasis was
i) nivolumab in 4 patients, ii) paclitaxel+cetuximab in 2
patients, iii) S-1 in 2 patients, cisplatin+5FU+cetuximab in 1
patient, iv) carboplatin+5FU in 1 patient, v) Docetaxel,
cisplatin and fluorouracil (TPF) therapy in 1 patient, and vi)
gemcitabine in 1 patient. Three patients received nivolumab as
second-line therapy.

Efficacy. The median duration of observation for all patients
was 11.9 months (range=2.8-21.7 months). Nine patients
survived, 2 patients died of the primary disease, and 1 patient
was lost to follow-up. The 1-year survival rate of all patients
was 75.8% [95% confidence interval (CI)=30.5-93.7%] (Figure
1). The median PFS of all patients was 2.8 months (95%CI=0.5-
5.0), and the 1-year PFS rate was 33.3% (Figure 2).

The best therapeutic response was complete response (CR)
in 2 patients (17%), stable disease in 3 patients and
progressive disease in 7 patients (Figure 3). None of the
patients had partial response as a best therapeutic response.
One patient achieved PR due to treatment with paclitaxel and
cetuximab received following treatment with nivolumab
(Figures 4 and 5). Thus, the ORR of all patients was 16.7%
and the DCR was 41.7%.

Immune-related adverse events. Adverse events experienced
by the 12 patients who received nivolumab are shown in
Table II. Six patients experienced adverse events of any
grade, with liver dysfunction occurring in 2 patients,
interstitial lung disease in 2 patients, anemia in 1 patient,

hypothyroidism in 1 patient, arthritis in 1 patient, dermatitis
in 1 patient, and myositis in 1 patient. Liver dysfunction
observed in 1 patient was the only irAE of Grade 3 or higher.
Administration of nivolumab was stopped following the
development of liver dysfunction.

Discussion

Recurrent and metastatic nasopharyngeal carcinoma has poor
prognosis and is typically treated with combination therapy with
fluorouracil and cisplatin (FP). Recently, however, a multicenter
randomized clinical study in China, which verified the efficacy
of combination therapy with gemcitabine and cisplatin (GP)
compared to FP, reported that the PFS, the primary endpoint of
the study, was significantly better in the GP group than in the
FP group [PFS=7 months, 95%CI=6.3-7.6 vs. 5.6 months,
95%CI=4.9-6.2; hazard ratio (HR)=0.55, 95% CI=0.44-0.68,
p<0.0007] (7). In the same study, the median survival time was
also significantly better in the GP group than in the FP group
(MST=29.1 months, 95%CI=18.7-35.9 vs. 20.9 months,
95%CI=16.0-25.8; HR=0.62, 95%CI=0.45-0.84, p=0.0025). As
a result of this phase III study, combination therapy with
gemcitabine+cisplatin is becoming a standard of care for
recurrent and metastatic NPC worldwide. However, because the
use of gemcitabine for nasopharyngeal carcinoma is not
approved in Japan, the GP regimen cannot be used. Instead, FP
is usually used to treat recurrent and metastatic NPC. In cases
where a patient with recurrent and metastatic nasopharyngeal
carcinoma does not respond to treatment with FP, other
treatment options are currently very limited in Japan.

Sato et al: The Efficacy and Safety of Nivolumab in Recurrent and Metastatic Nasopharyngeal Carcinoma

2969

Figure 1. Overall survival. The 1-year survival rate was 75.8% (95%
confidence interval=30.5-93.7%).

Figure 2. Progression-free survival. Median progression-free survival was
3.6 months (95% confidence interval=1.8 months–NA). The 1-year
progression-free survival rate was 41.7% (95% confidence interval=15.2-
66.5%).



The efficacy of the immune checkpoint inhibitors,
nivolumab and pembrolizumab, has been demonstrated
against recurrent and metastatic nasopharyngeal carcinoma
in recent years (4, 8), and immunotherapy is described as a
subsequent-line therapy in the NCCN guidelines. In a study
on pembrolizumab by Hsu et al. in 27 patients with recurrent
and metastatic nasopharyngeal carcinoma in whom PD-L1
was expressed in at least 1% of tumor cells or tumor
infiltrating lymphocytes, the median survival time was 16.5
months (95%CI=10.1–not reached), the 1-year survival rate

was 63.0%, the median recurrence-free survival time was 6.5
months (95% CI=3.6-13.4), and the 1-year PFS rate was
33.4%. Moreover, the ORR was 25.9% and the DCR was
77.8% (8). In a study on nivolumab by Ma et al. in 44
patients with recurrent and metastatic nasopharyngeal
carcinoma (irrespective of the presence/absence of PD-L1
expression), the median survival time was 17.1 months
(95%CI=10.9–not reached), the 1-year survival rate was 59%
(95%CI=44.3-78.5%), the median recurrence-free survival
time was 2.8 months (95% CI=1.8-7.4), and the 1-year PFS
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Figure 3. Waterfall plot showing the best therapeutic response. Complete response was seen in 2 patients (16.7%), stable disease in 3 patients (25%)
and progressive disease in 7 patients (58.3%). The response rate was 16.7% and the disease control rate was 41.7%. CR: Complete response; SD:
stable disease; PD: progressive disease.

Figure 4. Swimmer plot showing nivolumab treatment was ongoing in all responders. Long-term survivors were not necessarily responders. CR:
Complete response; PR: partial response; PD: progressive disease.



rate was 19.3% (95%CI=10.1-37.2%). Moreover, the ORR
was 20.5% and the DCR was 54.5% (4). In the current study,
9 of the 12 patients survived with a 1-year survival rate of
75.8% (95%CI=30.5-93.7%), median recurrence-free
survival time of 3.6 months (95%CI=1.8 months–NA), 1-
year PFS rate of 41.7% (95%CI=15.2-66.5%), ORR of
16.7%, and DCR of 41.7%. The ORR and DCR in the
present study are slightly lower, while the 1-year survival
rate and PFS are comparable to those reported the previous
studies. Based on a swimmer plot of findings from the
present study, possible reasons why the survival rate was
equal to that reported previously despite the lower ORR and
DCR are: i) some of the patients continued to receive
nivolumab for a relatively long period of time after the
therapeutic effect was judged to be PD, and ii) some of the
patients continued to receive subsequent treatment following
the nivolumab treatment for a relatively long period of time.
Moreover, a spider plot of findings from the present study
indicates that the presence of patients who i) maintained
stable disease (SD) for a long time, ii) survived for a long
time after subsequent treatment following nivolumab
treatment, or iii) continued to receive nivolumab for a
relatively long period of time despite the therapeutic effect
having been judged to be PD, contributed to their extended
survival. A study on long-term (5 years or longer) outcomes
of patients with non-small-cell lung carcinoma, which differs
from nasopharyngeal carcinoma, has reported several long-
term (5 years or longer) survivors following nivolumab
treatment. These patients included those whose best
therapeutic response was either SD or PD (9). Thus, as with
patients with non-small-cell lung carcinoma, patients with
recurrent and metastatic nasopharyngeal carcinoma may
survive for a long time even if their best therapeutic response
after nivolumab treatment is SD or PD.

Based on studies performed previously, at present,
combination therapy with cisplatin and gemcitabine should be
selected as the first-line systemic therapy for recurrent and
metastatic nasopharyngeal carcinoma. In Japan, where
gemcitabine cannot be used, FP therapy may be useful.
Immunotherapy, including nivolumab, is considered a very
useful second-line systemic therapy for recurrent and
metastatic nasopharyngeal carcinoma. This is because 1-year
survival rates of patients treated with regimens comprising
single agents, such as platinum-based drugs and taxanes,
which are recommended by the NCCN guidelines, are all poor
(40% or lower). Only gemcitabine monotherapy is a suitable
second-line therapy, with the 1-year survival rate of patients
at 67%, which is comparable to that of immunotherapy.

Adverse events occurred in 6 of the 12 patients (50%) in the
present study. Apart from 1 case of Grade 3 liver dysfunction
all adverse events were Grade 2 or lower. In contrast, the report
by Ma et al. found that irAE of Grade 3 or higher, including
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Figure 5. Spider plot. This shows some long-term survivors had tumors that did not grow but instead remained unchanged after maintaining SD or
PD for a long time. CR: Complete response; SD: stable disease; PD: progressive disease. 

Table II. Immune-related adverse events. Values indicate number of
patients, from a total of 12 patients. Treatment was discontinued in the
patient with Grade 3 liver dysfunction.

Adverse event Any grade Grade 1 Grade 2 Grade 3

Liver dysfunction 2 1 1
Interstitial lung
disease 2 1 1
Anemia 1 1
Hypothyroidism 1 1
Arthritis 1
Dermatitis 1 1
Myositis 1 1
Total 9 4 3 1



Grade 5, due to nivolumab administration occurred in 22% of
patients with recurrent and metastatic nasopharyngeal
carcinoma (4). A report by Hsu et al. found that irAE of any
grade due to pembrolizumab administration occurred in 74.1%
of patients with recurrent and metastatic nasopharyngeal
carcinoma, and irAE of Grade 3 or higher, including Grade 5,
occurred in 55.6% of patients (6). These incidences are higher
than those of adverse events due to nivolumab in patients with
squamous-cell carcinoma of the head and neck, not including
nasopharyngeal carcinoma (adverse events of any grade,
58.9%; adverse events of Grade 3 or higher, 13.1%). Therefore,
administration of immunotherapy to patients with recurrent and
metastatic nasopharyngeal carcinoma in actual clinical practice
should be accompanied by sufficient attention to the occurrence
of irAE, including death.

Limitations of the present study include its retrospective
nature and the small sample size (12 patients). The small
number of enrolled patients may have artificially skewed the
overall survival rate and the occurrence of adverse events to
lower values. However, the present study provides useful
information, suggesting that long-term survival may be
possible for patients with recurrent and metastatic
nasopharyngeal carcinoma, not only for those who respond
to treatment with nivolumab but also those with a therapeutic
effect of SD or PD in actual clinical practice.

Nivolumab is a useful second-line systemic therapy for
patients with recurrent and metastatic nasopharyngeal
carcinoma. Additionally, even patients who do not respond
to nivolumab may survive for a long time. Nivolumab is also
relatively safe in terms of irAE, however, sufficient attention
should be paid to the occurrence of irAE, including death.
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