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Abstract Background Immunotherapy is a proven therapeutic option in recurrent/metastatic
head and neck squamous cell carcinoma (R/M HNSCC) after platinum therapy. At
present, there are no published Indian data regarding administration of nivolumab in
this setting.
Aim The aim of this study is to retrospectively evaluate the efficacy and toxicity of
nivolumab in R/M HNSCC among Indian patients who progressed after one or more
lines of chemotherapy, including platinum agents.
Methods All patients of R/M HNSCC who received nivolumab between 2/6/2018 to
31/3/2020 were assessed retrospectively for the efficacy and toxicity of nivolumab
therapy.
Statistical Analysis All the data analysis was performed using IBM SPSS Statistics for
Windows, version 25 (IBM Corp., Armonk, N.Y., USA). Descriptive analysis was
performed to obtain baseline characteristic of the study sample. Survival analysis
was done using the Kaplan–Meier method.
Results Nivolumab therapy was tolerated well, with no new safety concerns, except
one (8.3%) patient experienced grade ¾ toxicity (gastrointestinal). The clinical benefit
rate (CBR) was found to be 66.7%. The median progression-free survival (PFS) was
3 months (95% CI; 2.093–3.907), and median overall survival (OS) was 8 months (95%
CI; 3.731–12.269) from the date of first dose of nivolumab.
Conclusions In our study, efficacy and toxicity were comparable with international
data with no new safety concerns. Nivolumab emerged as an astonishing treatment
option with tolerable toxicity profile in patients with R/MHNSCC postplatinum therapy,
although limited treatment options are available at present.
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Introduction

Squamous cell carcinoma of the head and neck (HNSCC)
represents the second most common malignancy in India
and is a significant cause of cancer-related morbidity and
mortality, accounting for 120,000 new cases diagnosed
annually.1 Majority of head and neck cancer includes malig-
nancy of oral cavity, pharynx, and larynx.2 Platinum refrac-
tory recurrent or metastatic head and neck squamous cell
carcinoma (R/M HNSCC) patients have poor extended out-
comes along with restricted treatment options such as
cetuximab.3 The median survival of patients whose disease
has progressed within 6 months of platinum-based chemo-
therapy is usually 1 year or less.4 The upregulation of
programmed death ligands (PD-L1 and PD-L2) results in
loss of function of cytotoxic T-lymphocytes, leading to R/M
HNSCC.5 Nivolumab is a fully human Ig4 anti PD-1 monoclo-
nal antibody that binds to programmed death (PD)-1 recep-
tor, which is expressed on T cells, inhibiting the PD-L1 and
PD-L2 ligands and PD-1 receptor interaction.6 Checkmate
141 has led to its establishment as a further treatment option
in patients with platinum refractory advanced disease.7

The contemporary availability, high cost, and occurrence
of immune-related adverse events are the main factors
leading to less universal adaption of immunotherapy in
India.8 At present, there is no published Indian data regard-
ing administration of nivolumab in R/M HNSCC. Thus, we
designed a retrospective analysis of patients who received
immunotherapy for the same at our center over the past
2 years.

Material and Methods

Patient Selection
Patients who had received platinum therapy, histologically
confirmed, and R/M HNSCC (oral cavity, pharynx, or larynx)
not pertinent to curative treatment.

Methods
Records of all patients with R/M HNSCC who have received
anti PD-1 antibody nivolumab (3 mg/kg) were extracted
retrospectively using hospital management software and
reviewed thoroughly.Missing informationwas also retrieved
from medical case files and telephonic conversation with
relatives. Patients who received < 8 weeks or four cycles of
nivolumab were excluded from the study.

Treatment
Nivolumabwas given at a dose of 3mg/kg once every 2weeks
by intravenous (IV) infusion. Treatment was continued till
progression or unacceptable toxicity. Response was assessed
clinically after each cycle and radiologically after 2months or
four cycles using immune response criteria in solid tumors
(iRECIST).

Statistical Analysis
All the data analysis was performed using IBM SPSS Statistics
for Windows, version 25 (IBM Corp., Armonk, N.Y., USA).

Frequency distribution and cross-tabulation was performed
to prepare the tables. Descriptive analysis was performed to
obtain baseline characteristic of the study sample. Quantita-
tive data are expressed as mean, and median with standard
deviation, whereas categorical data are expressed as number
and percentage. Levene's test for equality of variances was
performed using independent sample t-test for comparison
of recurrent/metastatic diseases. Survival analysis was done
using the Kaplan–Meier method. p-value of< 0.05 is consid-
ered as significant.

Results

Baseline Characteristics
Recordsof14patientswithR/MHNSCCwhoreceivednivolumab
were retrieved from 2/6/2018 to 31/3/2020. Among these
patients, two patients received < 4 cycles; hence, they were
excluded from the study. The remaining 12 patients formed the
study cohort. The baseline characteristics of these patients are
described in►Table 1. Themedianagewas57years,with25%of
patients aged> 60 years;minimumandmaximumagewere 48
and 70 years, respectively. Majority of the patients (91.7%) were
male. Six (50%)hadEasternCooperativeOncologyGroup (ECOG)
performance status of 0 andwere able to carry out full activities
without any restrictions. Oral cavity formed the major primary
site in six (50%)patients, followedbypharynx infive (41.7%) and
larynx inone (8.3%).Nine (75%)patients received single line, two
(16.7%) receivedtwolines, andonepatient receivedthreelinesof
systemic chemotherapy previously.

Eight (66.7%) patients had recurrent, and four (33.3%)
patients had metastatic disease. Platinum refractory disease
was present in 11 (91.7%) patients in cohort.

Treatment Related Toxicity
Among the study cohort, fatigue was the most commonly
experienced toxicity in 10 (83.3%), followed by hypoalbumi-
nemia in three (25%) patients. The adverse events experi-
enced by study cohort have been detailed in ►Table 2. Most
of the adverse events belonged to grade ½, except one (8.3%)
patient experiencing grade ¾ toxicity (gastrointestinal), for
which treatment was stopped. Least common toxicities
observed were vomiting and hypothyroidism (►Table 2).

Clinical Benefit and Response Assessment
A clinical benefit, which is defined as nonprogression of the
disease at 3 months of therapy, was present in 8/12 patients
converting to a clinical benefit rate (CBR) of 66.7%. At thefirst
response assessment after four cycles of nivolumab, six
patients had stable disease (SD) (50%), disease progression
was present in three (25%) patients, and only one (8.3%)
patient had partial response. During the course of treatment,
two patients (16.6%) had pseudoprogression and none had
hyperprogression (►Table 3).

Progression-free Survival and Overall Survival
Progression-free survival (PFS) was defined as the period
from the start of nivolumab therapy to the date of
radiological/clinical progression of disease or death due to
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any cause. The overall survival (OS) in this study cohort was
defined as period from the start of nivolumab therapy to the
date of death, due to any cause, or the date of last assessment,
that is, 31/03/2020. The median PFS of the study cohort was

3 months (95% CI; 2.093–3.907), andmedian overall survival
(OS) was 8 months (95% CI; 3.731–12.269) from the date of
first dose of nivolumab.

The outcomes significantly improved among eight
patients who achieved clinical benefit. At the time of data
cutoff, 10 patients had progressive disease of whom six
patients had died and four patients are receiving subsequent
lines of chemotherapy. Two patients out of 12 had SD and are
continued on nivolumab therapy.

Discussion

Evasion of immune system is considered as one of the
hallmark features of cancer, which permits survival of cancer
cells and progression of disease.9 Lymphocytes infiltrating
the tumor microenvironment in HNSCC has been shown to
have impaired function.10 The historic discovery of immune
checkpoint inhibitors has emerged as a ray of hope for
patients with R/M HNSCC, where treatment options are
scarce.11,12 The main limiting factor in widespread use of
immunotherapy is its high cost, especially in a developing
country like India.13 Indian data regarding the administra-
tion of nivolumab in R/M HNSCC is lacking; hence, publica-
tion of real-world analysis of the same would help our
colleagues to better understand the effectiveness of this
drug in our population. Here, we demonstrate our experi-
ence of administering nivolumab in 12 patients of R/M
HNSCC who progressed after platinum therapy.

In our cohort of R/M HNSCC, oral cavity formed the major
primary site in 50% of the patients. Therapy with nivolumab
was tolerated well, except for one patient (8.3%), who devel-
oped grade III gastrointestinal toxicity. There were studies
that showed incidence of grade III/IV toxicities with immu-
notherapy to be in range of 7 to 20%.14 Immunotherapy-
mediated adverse events differ from those seen in cytotoxic
chemotherapies, are infrequent, and resolve rapidly with
initiation of treatment.15 The most common adverse effect
observed in our study group was fatigue (83.3%). As many
patients achieve extended disease stabilization in lieu of
response achievement, CBR was chosen as an end point.16 In
our study, CBR achieved was 66.7%.

The median PFS was 3 months and median OS was
8 months, which is in comparison with checkmate 141
trial.17 In random cohorts of other solid tumors that received
immunotherapy, the median PFS is in the range of 2 to
4 months and median OS is in the range of 6 to 12 months
in recurrent or metastatic setting.18–20

Nivolumab was well-tolerated with no new safety con-
cerns and nil mortality. We were not able to find any clinical
parameter predicting response to immunotherapy in our
study cohort. The main limiting factors of our study are
small sample size and retrospective analysis. More prospec-
tive studies are required to validate the same.

Conclusion

There is paucity of data regarding the use of nivolumab and
hereby we present first study depicting real-world analysis

Table 1 Characteristics at baseline and previous therapy

Characteristics n (%)

Age (years), median (range) 57 (48–70)

Male gender 11 (91.7)

ECOG performance status score

0 6 (50)

1 4 (33.3)

2 2 (16.7)

Site of primary tumor

Oral cavity 6 (50)

Pharynx 5 (41.7)

Larynx 1 (8.3)

No. of previous lines of systemic therapy

1 9 (75)

2 2 (16.7)

�3 1 (8.3)

Disease status

Recurrent 8 (66.7)

Metastatic 4 (33.3)

Platinum refractory

Yes 11 (91.7)

No 8 (8.3)

Table 2 Treatment-related adverse events

Event Grade 1 or 2 n (%) Grade 3 or 4 n (%)

Fatigue 10 (83.3) 0

Hypoalbuminemia 3 (25) 0

Asthenia 2 (16.7) 0

Anemia 2 (16.7) 0

Diarrhea 2 (16.7) 0

Hypercortisolism 2 (16.7) 0

Colitis 0 1 (8.3)

Vomiting 1 (8.3) 0

Hypothyroidism 1 (8.3) 0

Table 3 Response assessment at the end of treatment
(iRECIST)

Dimension Response n (%)

Complete response 0

Partial response 0

Stable disease 2(16.7)

Unconfirmed pseudoprogression 1 (8.3)

Progressive disease 10 (83.3)

Hyperprogression 1 (8.3)

Abbreviation: iRECIST, immune response criteria in solid tumors.
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of the same. The efficacy and toxicity profile of our patients
were comparable with international datawith no new safety
concerns. With very few treatment options in therapeutic
armamentarium of R/M HNSCC, nivolumab has emerged as a
valuable therapeutic option and should be considered in
affordable patients.
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