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Abstract. Background/Aim: A long-term effect has been
confirmed in clinical practice since the introduction of
nivolumab for treating various malignant tumors. A similar
phenomenon is speculated to occur in head and neck cancer;
however, details remain unclear due to the lack of long-term
reports. We aimed to investigate the five-year outcomes in
long-term responders for over two years, and evaluate the
optimal duration of therapy with nivolumab. Patients and
Methods: In this retrospective observational study, we
analyzed 203 cases of recurrent/metastatic head and neck
squamous cell carcinoma (RIMHNSCC), including 33 long-
term responders. Results: The median overall survival (OS),
5-year OS, median progression-free survival (PFS), and 5-
year PFS values in the 203 cases were 13.1 months, 19.2%,
3.1 months, and 13.2%, respectively. Of the 33 long-term
responders, 14 (42.4%) continued using nivolumab for more
than 2 years. The remaining 19 patients (57.6%) discontinued
nivolumab. The most common reason for discontinuation was
severe immune-related adverse events (irAEs) (9 cases;
27.3%); in these 9 cases, the median disease-free survival
was 33.2 (range=10.7-44.3) months. Nine patients (21.2%)
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were considered to have progressive disease (PD) after at
least 2 years of administration, and 3 patients (9.1%)
requested to discontinue treatment because a complete
response (CR) was achieved. Conclusion: This study
demonstrated the durable and long-term benefit of nivolumab
in RIMHNSCC. In the future, we aim to accumulate real-
world data for the establishment of criteria for completion of
nivolumab treatment in long-term responders.

Since the CheckMatel41 trial demonstrated the efficacy of
nivolumab for head and neck squamous cell carcinoma
(HNSCC) (1), many real-world outcome data have been
reported (2-4). These data highlighted the fact that immune
checkpoint inhibitors (ICIs), such as nivolumab, have
properties distinctly different from those of conventional
anti-cancer drugs. Immune-related adverse events (irAEs)
represent one such difference. Adverse reactions to
conventional anti-cancer drugs require treatment interruption
or discontinuation and thus directly lead to a decreased
survival rate; however, the prognosis of ICI-treated patients
who developed irAEs was reported to be better than in those
who did not among patients with head and neck cancer (2,
4) as well as among patients with malignant melanoma (5)
and various other types of cancer (6).

Another distinctive difference of ICIs from conventional
anti-cancer drugs is a phenomenon called the long-term effect
or durable response. Many patients receiving conventional
anti-cancer drugs have to discontinue treatment due to
progressive disease (PD) or intolerability to drug toxicities, and
the survival rate in these patients is almost 0%. In contrast,
tumor-inhibitory effects by ICIs have been reported to persist
over a long period in small proportions (approximately 10-
20%) of patients with lung cancer (7), malignant melanoma
(8), kidney cancer (9), and various other types of cancer.
However, no consensus has been established to date as to
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Table 1. Patient characteristics.

Characteristics Total Long-PFS  Non-long-PFS  p-Value
(n=203) group group
(n=33) (n=170)

Sex 0.357
Male 160 24 (72.7%) 136 (80.0%)

Female 43 9 (27.3%) 34 (20.0%)

Age 0.297
<75 years 172 26 (78.8%) 146 (85.9%)
=75 years 31 7 (21.2%) 24 (14.1%)

Median (range) 66 (42-87) 66 (23-87) 0.867

ECOG 0.054
PS 0-1 175 32 (97.0%) 143 (84.1%)

PS 2-4 28 1 (3.0%) 27 (15.9%)

Primary site 0.584
Nasopharynx 7 1 (3.0%) 6 (3.5%)
Oropharynx 36 6 (18.2%) 30 (17.6%)
Hypopharynx 57 10 (30.3%) 47 (27.6%)

Larynx 15 4 (12.1%) 11 (6.5%)
Oral cavity 53 5 (152%) 48 (28.2%)
Sinonasal tract 23 5 (152%) 18 (10.6%)
External 9 1 (3.0%) 8 (4.8%)

auditory canal

Others (salivary 3 1 (3.0%) 2 (1.2%)

gland & primary

unknown)

Platinum 0.667
Sensitive 54 10 30.3%) 44 (25.9%)

Resistant 149 23 (69.7%) 126 (74.1%)

irAEs 0.002
+ 64 21 (63.6%) 43 (25.3%)

- 139 12 (36.4%) 127 (74.7%)

PFS: Progression-free survival; ECOG: Eastern Cooperative Oncology
Group; PS: performance status; irAEs: immune-related adverse events.
Bold p-Value indicates statistical significance.

whether or not it is appropriate and when is the best time to
discontinue ICI administration in cases where a long-term
effect is maintained. A similar phenomenon is predicted to
occur in head and neck cancer; however, details remain unclear
because due to the paucity of long-term reports (10).

We herein report our investigation of the five-year
outcomes in long-term responders for over two years to
evaluate the optimal duration of therapy with nivolumab.

Patients and Methods

Patient cohort. Data in this retrospective observational study were
derived from Kyushu University Hospital (Fukuoka, Japan) and
other participating institutions (Kyushu Cancer Center and Saga
University Faculty of Medicine). All patients were diagnosed with
recurrent/metastatic HNSCC (R/MHNSCC) and treated with
nivolumab between April 2017 to October 2021. Two hundred and
three patients were eligible for inclusion. They were observed until
death or until the cut-off date (March 2022). The median follow-up
interval was 12.9 months (range=0.3-60.1 months).

% 100
’ SD 9.1%
80
PD 53.7%
60
40 SD 16.3%
CR 51.5%
20
CR 10.8%
0
Total Long-PFS group
(n=203) (n=33)

Figure 1. Best overall responses (BORs) in all of 203 patients and the
33 long responders. In all patients, complete response (CR) and partial
response (PR) rate was 10.8% and 19.2%. In contrast, in the long-
progression-free survival (PFS) group, CR and PR rate was 51.5% and
39.4%, respectively.

All patients received nivolumab (240 mg/body, once every 2
weeks or 480 mg/body, once every 4 weeks) until PD or
development of severe irAEs. Tumor responses were evaluated
every 8 to 12 weeks by computed tomography.

Eighty-seven patients received second-line anti-cancer drugs due
to PD with nivolumab treatment. Sixty-six patients received
paclitaxel (80 mg/m2, once every week) plus cetuximab (250
mg/m?2, once every week) chemotherapy, and the remaining 21 were
treated with S-1 (80-120 mg/body/day).

This retrospective study was approved by the Institutional
Ethics Review Board of Kyushu University (No. 2021-138) and
each participating institution and performed in accordance with the
principles of the Declaration of Helsinki. Regarding informed
consent, patients were able to decline to participate by opting out
in response to an official announcement on the institutions’
websites.

Relevant evaluations. The response to treatment was evaluated
according to the Response Evaluation Criteria in Solid Tumors
versionl.l (RECIST 1.1), and the best overall response (BOR) of
all patients was categorized as complete response (CR), partial
response (PR), stable disease (SD), or PD.

The overall survival (OS) was defined as the time from the first
cycle of Nivolumab to death, and progression-free survival (PFS)
was defined the time from the first cycle of Nivolumab to first PD
(according to RECIST).

Statistical analyses. The statistical analyses were performed using
the SPSS statistics software program, ver. 22.0 (IBM Japan, Ltd.,
Tokyo, Japan). The OS and PFS were calculated using the
Kaplan-Meier method. In correlation with patient background
data, the categorical variables were analyzed using Fisher’s exact
test, and the continuous variables were analyzed using the Mann-
Whitney U-test. A p-Value of <5% was considered statistically
significant.
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Figure 2. Survival curves. (a) Overall survival (OS) curve for 203 patients. (b) Progression-free survival (PFS) curve for 203 patients. The 5-year
OS and PFS was 19.2% and 13.2%, respectively. Long-term effect was shown in recurrent/metastatic head and neck squamous cell carcinoma

(RIMHNSCC) patients treated with nivolumab.

Results

Treatment response and survival outcome. Patient clinical
characteristics are shown in Table I. In all patients, the BOR
was CR, PR, SD, and PD in 22 patients (10.8%), 39 patients
(19.2%), 33 patients (16.3%), and 109 patients (53.7%),
respectively (Figure 1).

The median OS was 13.1 months, the 5-year OS was
19.2% (Figure 2a), the median PFS was 3.1 months, and the
5-year PFS was 13.2% (Figure 2b). Of the 203 patients
analyzed, 33 (16.3%) showed no tumor progression at least
for 2 years and exhibited a durable response (defined as the
long-PFS group). In both the long- and non-long-PFS
groups, the mean age of patients was 66 years, and most
patients were male (72.7% and 80.0%, respectively), had a
PS 0 or 1 (97.0% and 84.1%, respectively), and were
platinum-resistant (69.7% and 74.1%, respectively). At the
time of the analysis, the percentages of patients who
developed irAEs in the long- and non-long-PFS groups were
63.6% and 25.3%, respectively. Only the incidence of irAEs
showed a significant difference between the groups
(p=0.002) (Table I).

Timing of PD development. At the time of the analysis, a
total of 164 patients were considered to have PD. Of these
164 patients, 147 (89.6%) developed PD within 1 year after
nivolumab administration was initiated, 10 (6.1%) developed
PD after 1-2 years of nivolumab administration, and 7
(4.3%) developed PD after receiving nivolumab for =2 years
(Figure 3).

% 100

80

60 <1-Year 89.6%

40

20

0 >2-Years 4.3%

Patients who developed PD
(n=164)

Figure 3. Frequency distribution of time to progressive disease (PD) in
patients who developed PD at the time of the analysis. The 89.6% of
patients developed PD within 1 year after nivolumab administration,
while it was only 4.3% that developed PD after receiving nivolumab for
over 2 years.

Outcomes in long-PFS patients. In the long-PFES group, the
BOR was CR, PR, and SD in 17 patients (51.5%), 13 patients
(39.4%), and 3 patients (9.1%), respectively (Figure 1).

Of the 33 patients, 14 (42.4%) continued nivolumab for
more than 2 years (defined as the ongoing group), and 19
(57.6%) discontinued nivolumab. Nivolumab was
discontinued due to severe irAEs (9 cases; 27.3%) or PD
after administration for more than 2 years (7 cases; 21.2%).
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Table II. Treatment duration among patients in long-progression-free survival (PFS) group.

Cause No. of Follow-up duration Follow-up duration
patients from first ICIs administration after discontinuing ICIs
Median (range), months Median (range), months
Ongoing - 14 33.5 (27.2-60.1) -
Discontinuation irAE 9 41.1 (31.2-59.7) 33.2 (10.7-44.3)
CR 3 44 4 (40.5-47.8) 8.6 (4.1-12.5)
PD 7 39.3 (29.5-54.1) 11.6 (0.6-17.6)

ICI: Immune checkpoint inhibitors; irAE: immune-related adverse event; CR: complete response; PD: progressive disease.

PR
(12.1%)
2 irAEs
(27.3%)
CR (9.1%)
PR (18.2%)*

Ongoing Discontinuation

CR
(30.3%)

PD
(21.2%)

*evaluation
at the time of the irAEs

Figure 4. Treatment status in the 33 long responders.

The remaining 3 patients (9.1%) discontinued nivolumab
therapy after achieving CR (Figure 4).

In the ongoing group, the median duration of nivolumab
administration was 33.5 (range=27.2-60.1) months, and one
patient continued to receive nivolumab for five years. In
patients who discontinued nivolumab for severe irAEs, the
median disease-free survival after discontinuation was 33.2
(range=10.7-44.3) months. In patients who discontinued
nivolumab upon their request after achieving CR, the median
disease-free survival after discontinuation was 8.6 (range=4.1-
12.5) months. The treatment duration and withdrawal period
among patients in the long-PFS group are shown in Table II.

At the time of the analysis, a total of 21 patients in the
long-PFS group had developed irAEs. Of these 21 patients,
11 (52.4%) developed irAEs within 6 months after starting
nivolumab administration, 5 (23.8%) developed irAEs from
6 months to 1 year, 4 (19.0%) developed irAEs from 1-2
years, and 1 (4.8%) developed irAEs after receiving
nivolumab for more than 2 years (Figure 5).

Discussion

The long-tail phenomenon has been confirmed in survival
curves for cancer patients in whom ICIs were introduced. This

% 100
80
=< 0.5Year
52.4%
60
40 0.5-1Year
23.8%
20
0 >2 Years 4.8%

Patients who developed irAE
in long PFS group
(n=21)

Figure 5. Timing of immune-related adverse events (irAE) developing
in the long- progression-free survival (PFS) group (n=21). In the long-
PFS group, 52 4% of the patients developed irAEs within 6 months after
starting nivolumab administration. The 4.8% of the patients developed
irAEs even if more than two years passed after receiving nivolumab.

phenomenon reflects the durable and long-term benefits of
ICIs, which have not been seen with conventional anti-cancer
drugs. The reported 5-year survival rates in lung cancer,
malignant melanoma, and kidney cancer patients treated with
ICIs were 16% (11), 34% (12), and 26% (9), respectively,
showing that long-term benefits are commonly seen with
various malignant tumors despite these patients having
incurable, advanced diseases. Long-term benefits have also
been noted in esophageal cancer and head and neck cancer
patients, with 2-year survival rates of 17.2% (13) and 16.9%
(10), respectively. The 5-year survival rate shown in our study
in R/MHNSCC patients who underwent nivolumab treatment
was 19.2%, confirming that some patients can achieve a
durable long-term benefit even 5 years after treatment.
Studies have begun to explore whether or not ICIs can be
discontinued without disease progression during the long-
term durable benefit, and if they can, when is the best time
to discontinue. A study in lung cancer patients who received
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pembrolizumab for 2 years before it was discontinued
reported good PFS rates of 72.5% and 57.7% at 1 and 2
years after discontinuation, respectively, suggesting that
pembrolizumab can be discontinued after 2 years (14). A
different study in lung cancer patients who received
pembrolizumab for 1 year before it was discontinued
reported that the median PFS was better in the continuation
group than in the discontinuation group (24.7 vs. 9.4
months), suggesting that treatment discontinuation after 1
year requires careful consideration (15). Yet another study in
lung cancer patients who underwent ICI treatment for
palliation for at least 24 consecutive months reported that ICI
treatment could be discontinued without issue after positron
emission tomography-based confirmation of completely lost
tumor growth activity and CR (16).

In the present study, we found that, among R/MHNSCC
patients, those who developed PD after more than 2 years of
nivolumab treatment accounted for about 4.3% of all patients
who were diagnosed with PD. Based on this finding, we feel
that treatment discontinuation may be considered after
maintenance administration of nivolumab for two years.
However, in our study, only 3 patients who achieved CR
discontinued nivolumab after 2 years of treatment, and the
median follow-up duration in these patients was short (8.5
months). Thus, a longer observation in a larger number of
patients will be necessary.

There is no settled theory as to what cases are long-term
responders to nivolumab. However, the possibility that PDL-
1 expression may be involved in the efficacy of nivolumab
has been previously pointed out (1), it has also recently been
suggested that tumor proportion score (TPS) may be a
predictor of nivolumab efficacy (17). We intend to add a
further study of the relationship between PDL-1 expression
and long-term responders to nivolumab. In this study, the
incidence of irAEs was significantly higher in long-term
responders. Although a factor after treatment, the
development of irAEs is considered a predictor of long-term
nivolumab efficacy.

Regarding irAEs, approximately 10% of patients present
with grade =3 irAEs (1). However, approximately 60% of
long-term responders in this study developed irAEs, and
approximately 25% of them had to discontinue nivolumab
due to severe irAEs. The patients who discontinued
nivolumab due to severe irAEs remained tumor-free for a
median of 33 months (up to 44 months) after discontinuation.
In fact, previous studies have reported that tumors remained
suppressed even after patients had to discontinue ICI
treatment for a long-time due to severe irAEs in head and
neck cancer patients (18) as well as in patients with malignant
melanoma (19) and various carcinomas (20). Therefore, we
should consider the development of irAEs to be a good sign
suggesting a favorable prognosis, and we should observe the
progress with appropriate management for irAEs. We believe

that the above follow-up will lead to prognostic improvement
for R-MHNSCC patients receiving nivolumab.

Conclusion

Nivolumab has been used to treat R/MHNSCC in clinical
practice for only five years, and the evaluation of its long-term
benefits has just begun. We are pleased that the durable and
long-term benefits of nivolumab in R/MHNSCC patients were
confirmed in this study. We hope to accumulate further real-
world data for the establishment of criteria concerning the
completion of nivolumab treatment in long-term responders.
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