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Purpose This study was conducted to determine the effectiveness of immune checkpoint inhibitors (ICIs) in recurrent or metastatic
head and neck squamous cell carcinoma (R/M HNSCC) after platinum-containing chemotherapy. We also identified clinical biomark-
ers which may be predictive of patient prognosis.

Materials and Methods We analyzed 125 patients with R/M HNSCC who received ICls, retrospectively. Overall response rate (ORR)
was the primary study outcome. Overall survival (OS) and progression-free survival (PFS) were the secondary study outcomes.
Results The patients received anti-programmed cell death protein-1 (PD-1) (n=73, 58%), anti-programmed death-ligand 1 (PD-L1)
(n=24, 19%), or a combination of anti-PD-1/PD-L1 and anti-cytotoxic T-lymphocyte antigen 4 (n=28, 22%). The median age was 57
years (range, 37 to 87). The location of the primary tumor was in the oral cavity in 28% of the cases, followed by oropharynx (27%),
hypopharynx (20%), and larynx (12%). The ORR was 15% (19/125). With 12.3 months of median follow-up, median PFS was 2.7
months. Median OS was 10.8 months. A neutrophil-to-lymphocyte ratio (NLR) > 4 was significantly associated with poor response to
ICls (odds ratio, 0.30; p=0.022). A sum of the target lesions > 40 mm (hazard ratio [HR], 1.53; p=0.046] and a NLR > 4 (HR, 1.75;
p=0.009) were considered to be predictive markers of short PFS. A poor performance status (HR, 4.79; p < 0.001), a sum of target
lesions > 40 mm (HR, 1.93; p=0.025), and an NLR > 4 (HR, 3.36; p < 0.001) were the significant predictors for poor survival.
Conclusion ICls exhibited favorable antitumor activity in R/M HNSCC. Clinically, our findings can be used to recognize patients benefit
from receiving ICI.
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treatments for patients with R/M HNSCC that are resistant
to platinum-containing chemotherapy. As a result, prognosis
is dismal, and the patients survive for about 3.0-6.7 months
[3,4]. Two phase 3 clinical studies evaluating the efficacy of
tyrosine kinase inhibitors in epidermal growth factor receptor
with gefitinib and afatinib failed to demonstrate a survival

Introduction

Squamous cell carcinoma and its associated variants repre-
sent the major histologic subtype that account for 90% of all
head and neck tumor cases [1]. The combination chemother-
apy with platinum, fluorouracil, and cetuximab, known as

EXTREME regimen, improves the survival of patients (hazard
ratio (HR) for death 0.80, p=0.04) and is the standard treat-
ment for recurrent or metastatic head and neck squamous
cell carcinoma (R/M HNSCC) [2]. However, there are limited

benefit compared with methotrexate treatment, the standard
second-line therapy [4,5].

The coupling of programmed cell death protein-1 (PD-
1) expressed by T cells with programmed death-ligand 1
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(PD-L1), expressed by tumor cells as a mechanism of tumor
immune evasion, heads to the suppression of the T-cell anti-
tumor responses. The inhibitory immune checkpoint path-
way can be blocked by immune checkpoint inhibitors (ICIs)
to reactivate antitumor immune activity [6].

Nivolumab and pembrolizumab, a class of anti-PD-1
monoclonal antibodies, have been approved for patients
with R/M HNSCC who failed platinum-containing chemo-
therapy regardless of the results of biomarker test [7,8]. ICI
monotherapy exhibits a response rate of only ~20% or less.
To identify predictive biomarkers of the ICI response, several
potential predictive and/or prognostic biomarkers have been
evaluated in HNSCC patients, including expression of tumor
PD-L1 status, tumor mutation burden, and immune-related
gene expression signatures [9-11]. However, in the case of
tumor PD-L1 expression, the standard protocols for staining
and interpreting results have not yet been established for the
various ICIs. For high tumor mutational burden, which is
one of the most actively studied genetic signature associated
with a favorable outcome of ICI therapy, the costliness, and
long turnaround time of whole-exome sequencing are major
obstacles that limit its clinical use [12]. The investigation of
immune-related gene signatures that can be used to predict
outcome of ICI therapy is ongoing, and further studies are
necessary to confirm this approach [13].

This study is aiming at determining the real-world effec-
tiveness of ICIs therapy in R/M HNSCC patients and iden-
tifying clinical biomarkers that can be useful for predicting
patient prognosis.

Materials and Methods

1. Patient cohort

All patients diagnosed with R/M HNSCC, then treated
with ICIs between January 2013 and December 2018 at elev-
en participating hospitals were included and analyzed ret-
rospectively. This study was eligible for patients who were
over 18 years of age and pathologically confirmed R/M HN-
SCC that was resistant to curative intent treatments. In addi-
tion, patients had previously received platinum-containing
chemotherapy in the context of primary or recurrent stage,
acceptable complete blood counts, adequate liver and kidney
function. The patients whose disease had progressed within
6 months after the end of platinum-based definitive concur-
rent chemoradiotherapy were allowed to enroll in this study.
At least one measurable target was necessary according to
the Response Evaluation Criteria in Solid Tumors (RECIST)
ver. 1.1.

Patients with nasopharyngeal cancer, or who had received
previous therapy targeting immune checkpoint pathways,
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were excluded. Human papillomavirus (HPV) testing was
not obligatory for oropharyngeal cancer patients.

2. Treatment of ICIs

This outcome study included all eligible patients who had
received any combination of PD-1, PD-L1, and/or cytotoxic
T-lymphocyte antigen 4 (CTLA-4) inhibitors during routine
practice retrospectively. When gathering information regard-
ing ICIs used in each hospital, we did not collect the exact
names, but collected the class of ICIs used to ensure the neu-
trality of the analyst. Patients were received until progressive
disease or unacceptable toxicities.

3. Study outcomes and statistical analysis

The primary study outcome was the overall response rate
(ORR) by the criteria of RECIST ver. 1.1. Secondary study
outcomes included progression-free survival (PFS) and over-
all survival (OS).

To compare patient characteristics and study outcomes
between groups, independent t tests for continuous variables
and chi-square tests for categorical variables as appropriate.
Logistic-regression models were used to assess the asso-
ciation between ICIs and tumor response, after adjusting
for other factors. Multivariate Cox regression analysis was
performed to determine predictors for increased survival. A
p < 0.05 was the significant threshold. All statistical testing
was conducted using Stata ver. 13.0 software (Stata Corp LP,
College Station, TX).

Results

1. Patient characteristics

The baseline patient demographics are summarized in
Table 1. A total of 125 patients with R/M HNSCC received
ICIs. The median patients’ age was 57 years (range, 33 to 87
years), and 82% were male. More than half of the patients
(56%) were current or former smokers. The site of the pri-
mary tumor was the oral cavity in 28% of the patients, fol-
lowed by oropharynx (27%), hypopharynx (20%), and lar-
ynx (12%). The front-line treatment for advanced HNSCC
was surgery for 46% of the patients, followed by concurrent
chemoradiotherapy in 21%. The median number of systemic
therapy lines prior to ICI treatment was one (range, 0 to 4).
Study population included 15 (12%) patients with zero line
of systemic therapy, who received platinum-based concur-
rent chemoradiotherapy but the disease progressed within 6
months of chemoradiotherapy.

ICI treatments included a PD-1 inhibitor in 58% of the
patients, PD-L1 inhibitor in 19%, and a combination of PD-1/
PD-L1 and CTLA-4 inhibitors in 22%. The interval between
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Table 1. Baseline demographics and disease characteristics of
patients with advanced HNSCC treated with immune check-
point inhibitors

Characteristic No. (%) (n=125)

Age, median (range, yr) 57 (33-87)
Male sex 103 (82.4)
ECOGPS
0 8(6.4)
1 98 (78.4)
2 16 (12.8)
3 3(2.4)
Smoking history
Current or former 70 (56.0)
Never 39 (31.2)
Unknown 16 (12.8)
HPYV status
HPV-associated 27 (21.6)
Non-HPV associated 30 (24.0)
Not tested 68 (54.4)
Primary tumor location
Oral cavity 35 (28.0)
Oropharynx 34 (27.2)
Hypopharynx 25(20.0)
Larynx 15 (12.0)
Others (nasal cavity, maxillary sinus) 16 (12.8)
Histologic grade of squamous cell carcinoma
Well differentiated 11 (8.8)
Moderate differentiated 41 (32.8)
Poorly differentiated 24 (19.2)
Undifferentiated 1(0.8)
Not assessed 48 (38.4)
Front-line treatment for advanced HNSCC
Surgery 58 (46.4)
Concurrent chemoradiotherapy 26 (20.8)
Preoperative chemotherapy 22(17.6)
Palliative chemotherapy 16 (12.8)
Radiotherapy 3(2.4)
Prior lines of systemic therapy
0 15 (12.0)
1 58 (46.4)
2 35 (28.0)
3 13 (10.4)
>4 4(3.2)

ECOG PS, Eastern Cooperative Oncology Group performance
status; HNSCC, head and neck squamous cell carcinoma; HPV,
human papilloma virus.

cancer diagnosis and ICI initiation was median 17.1 months.
Patients had received ICIs with a median of three cycles
(range, 1 to 34). The median sum of the target lesions prior to
ICI therapy was 42 mm (range, 10 to 118 mm). The character-

Table 2. Characteristics of ICIs which was administered to 125
patients with recurrent and metastatic HNSCC

Characteristic Value (n=125)

ICI drugs
Anti—PD-1 73 (58.4)
Anti-PD-L1 24(19.2)
Anti-PD-1/PD-L1+anti-CTLA-4 28 (22.4)

Time between diagnosis and 17.1 (0.4-155.4)

start of ICIs (mo)

No. of cycles 3 (1-34)

WBC count prior to ICIs (/mm?) 6,830 (1,357-385,140)
Proportion of neutrophils (%) 73.2 (47-95)
Proportion of lymphocytes (%) 15.2 (1.1-39)
Neutrophil-to-lymphocyte ratio? 39.5 vs. 60.5

(>4vs.<4) (%)
Sum of target lesions prior to ICIs (mm) 42 (10-118)
Median time to response 60
(complete or partial response) (day)
Duration of response in respondents,
median (95% CI, mo)

9.7 (5.8-16.3)

Values are presented as number (%) or median (range) unless
otherwise indicated. CI, confidence interval; CTLA-4, cytotoxic
T-lymphocyte antigen 4; HNSCC, head and neck squamous
cell carcinoma; ICI, immune checkpoint inhibitor; PD-1, pro-
grammed cell death protein-1; PD-L1, programmed death-ligand
1. *The neutrophil-to-lymphocyte ratio is defined as the absolute
neutrophil count divided by the absolute lymphocyte count.
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Fig. 1. Efficacy of immune checkpoint inhibitors based on
Response Evaluation Criteria in Solid Tumors ver. 1.1 by inves-
tigator assessment. The data shown represents the maximum
percentage change from baseline in the sum of the longest diam-
eter of the largest lesions (n=110). CR, complete response; PD,
progressive disease; PR, partial response; SD, stable disease.
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Table 3. Antitumor activity of ICIs in 125 patients with recurrent and metastatic HNSCC

Response evaluation

Responses per RECIST version 1.1 by investigator assessment (n=125)

Oropharynx (n=34) Non-oropharynx (n=91)

No. (%)
Overall response rate” 19 (15.2)
Complete response 4(3.2)
Partial response 15 (12.0)
Stable disease 32 (25.6)
Progressive disease 68 (54.4)
Not evaluable® 6 (4.8)
Total 125 (100)

7 (20.6) 12 (13.2)
2(5.9) 2(22)
5(14.7) 10 (11.0)
7 (20.6) 25 (27.5)
18 (52.9) 50 (54.9)
2(5.9) 4(4.4)
34 (100) 91 (100)

HNSCC, head and neck squamous cell carcinoma; ICI, immune checkpoint inhibitor; RECIST, Response Evaluation Criteria in Solid
Tumors. ¥p=0.770 by chi-square test to compare response rate between oropharynx and non-oropharynx, "Patient had no post baseline

imaging.

Table 4. Patients and tumor characteristics related to progression-free survival and overall survival according to multivariate analysis

Outcomes

Overall response rate
Neutrophil-to-lymphocyte ratio” (>4 vs. < 4)
Progression-free survival
Sum of target lesions (> 40 mm vs. <40 mm)
Neutrophil-to-lymphocyte ratio” (>4 vs. < 4)
Overall survival
ECOG PS (2-3 vs. 0-1)
Sum of target lesions (> 40 mm vs. <40 mm)
Neutrophil-to-lymphocyte ratio” (>4 vs. < 4)

Estimate (95% CI) PREINGE
Odds ratio
0.30 (0.11-0.84) 0.022
Hazard ratio

1.53 (1.01-2.33) 0.046
1.75 (1.15-2.65) 0.009
4.79 (2.31-9.95) <0.001
1.93 (1.08-3.43) 0.025
3.36 (1.74-6.49) <0.001

CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status. “The neutrophil-to-lymphocyte ratio is
defined as the absolute neutrophil count divided by the absolute lymphocyte count.

istics of the ICIs treatments are tabulated in Table 2.

2. Study outcomes

Among the 125 patients, eight (6%) did not receive post-ICI
imaging and were not evaluated. The ORR was 15% (19/125;
95% confidence interval [CI], 3.6 to 36.8): a complete response
was found in 3% (4/125), and a partial response was found
in12% (15/125) (Fig. 1). For responders, the median duration
of response was 9.7 months (95% CI, 5.8 to 16.3). Following
the analysis of the response rate with respect to the primary
tumor location, the ORR was 21% for oropharyngeal cancer
and 13% for non-oropharyngeal cancers (p=0.770 by the chi-
square test). The antitumor activity of the ICIs is tabulated
in Table 3. Among various clinical characteristics, a neutro-
phil-to-lymphocyte ratio (NLR) > 4 (vs. < 4) was predictive
of ICIs response (S1 Table). After adjustment for covariates,
the association between NLR > 4 and poor response of ICIs
(odds ratio [OR], 0.30; 95% CI, 0.11 to 0.84; p=0.022) remained
significant (Table 4).

The PFS was 2.7 months (95% CI, 2.2 to 3.5), and the
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median OS was 10.8 months (95% CI, 7.5 to 18.7) (Fig. 2A and
B). When we compared the median OS by the primary tumor
location, patients with oropharyngeal cancer exhibited most
favorable survival (Fig. 2C). Of note, OS was significantly
different between oropharyngeal and non-oropharyngeal
cancer (HR, 0.46; 95% CI, 0.24 to 0.86; p=0.016) (Fig. 2D).

3. Univariate and multivariate analyses for progression and
death

By uni- and multivariate analyses, a sum of the target
lesions > 40 mm (vs. <40 mm) (HR, 1.53 [1.01-2.33]; p=0.046)
and a NLR > 4 (vs. < 4) (HR, 1.75 [1.15-2.65]; p=0.009) were
independent risk factors for short PFS (Table 4, S2 Table). In
terms of OS, a poor performance status (Eastern Cooperative
Oncology Group performance status 2-3) (vs. 0-1), a sum of
target lesions > 40 mm (vs. < 40 mm), and an NLR > 4 (vs. <
4) were the significant predictors for poor survival (Table 4,
S3 Table).
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Fig. 2. Progression-free survival and overall survival in 123 evaluable patients. (A) Median progression-free survival: 2.7 months (95%
confidence interval [CI], 2.2 to 3.5). (B) Median overall survival: 10.8 months (95% CI, 7.5 to 18.7). (C) Overall survival by primary tumor
location. (D) Overall survival by oropharynx vs. non-oropharynx (hazards ratio, 0.46; 95% CI, 0.24 to 0.86; p=0.016).

Discussion

This real-world data for the effectiveness of ICIs therapy in
R/M HNSCC patients following platinum-containing chem-
otherapy exhibited a 15% response rate, a PFS of 2.7 months
and an OS of 10.8 months, which is quite consistent with pre-
vious studies [7,8].

Prior to the introduction of ICI for HNSCC therapeutics,
prognosis was dismal with only 6 months or less median
survival, especially in the context of progressive disease
following platinum-based chemotherapy within 6 months
[5,14]. Based on two well-designed randomized controlled
trials, anti-PD-1 antibodies proved survival benefits com-
pared with second-line systemic therapy including metho-
trexate, docetaxel, and cetuximab in patients with refractory
R/M HNSCC [7,8]. In the CheckMate-141 study, the OS
was significantly increased in patients receiving nivolumab
compared with patients receiving standard second-line sys-
temic therapy (median OS, 7.5 months vs. 5.1 months; HR,
0.70; p=0.01) [7]. The ORR was also higher in patients who

were given nivolumab compared with patients who receiv-
ing standard therapy (13.3% vs. 5.8%, respectively). In the
KEYNOTE-040 study, Cohen et al. [8] found that pembroli-
zumab demonstrated a clinically meaningful increase in OS
(8.4 months) compared with standard treatment (6.9 months)
(HR, 0.80; p=0.0161). Additionally, treatment with pembroli-
zumab turned to an ORR of 14.6%.

Interestingly, our data showed differences in the antitu-
mor activities of ICIs that were dependent on the primary
tumor location. The ORR (21%) for oropharyngeal cancers
was higher than those for non-oropharyngeal cancers (13%).
In contrast, when the study population was grouped into
oropharyneal or non-oropharyneal cancer, a significant dif-
ference in OS was observed (HR, 0.46; 95% CI, 0.24 to 0.86;
p=0.016) (Fig. 2D).

The effect of HPV infection on outcomes could not be
assessed in our study, because the number of study patients
tested for HPV status was low. Though the proportion of
patients with an ORR were similar regardless of HPV infec-
tion in phase Ib (KEYNOTE-012) and phase II (KEYNOTE-
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055) studies with pembrolizumab, further studies on predic-
tive roles of HPV status were warranted [9,15].

Of note, we found that a baseline sum of the target lesions
< 40 mm was an independent risk factor for longer PFS and
OS. The summation of the longest dimension in all meas-
urable targets quantifies the baseline tumor scale. Recent
studies showed that baseline tumor scale was the significant
prognostic factor of ICI therapy in non-small cell lung cancer
and malignant melanoma [16,17]. Joseph et al. [16] reported
that the baseline tumor scale below the median value was an
independent risk factor of survival in pembrolizumab-treat-
ed patients with advanced malignant melanoma. Katsura-
da et al. [17] reported that baseline tumor scale above the
median value was a negative predictive and prognostic indi-
cator for the response to ICIs in non-small cell lung cancer.
Given that the baseline tumor scale reflects overall burden of
tumor, a low tumor burden might be a simple and clinically
useful indicator of better outcomes of ICI treatment in R/M
HNSCC patients.

As a clinical biomarker, we also found that an NLR prior
to ICI therapy is strongly and independently associated with
patient outcome. Our study indicated that a high NLR > 4
(vs. <4) lead to a poor response to ICIs (OR, 0.30; 95% CI, 0.11
to 0.84; p=0.022), a worse PFS (HR, 1.75; 95% CI, 1.15 to 2.65;
p=0.009) and OS (HR, 3.36; 95% CI, 1.74 to 6.49; p < 0.001).
Systemic inflammation is related to overall prognosis in
patients with solid tumors because inflammation affects the
immune response to tumors [18-21]. Given that the NLR is an
established marker of the overall immune response to stress
stimuli, the prognostic use of the NLR in context of ICI thera-
py is quite speculative. A recent meta-analysis demonstrated
that a high NLR is related to worse outcomes throughout dif-
ferent reports [22]. This is likely because an elevated NLR
reflects increased levels of peripheral blood regulatory T
cells, granulocytes, and myeloid-derived suppressor cells,
which play an important role in a suppressive tumor micro-
environment and tumor progression [23,24]. Considering
that the NLR can be easily evaluated from a routine complete
blood count, it could provide a simple and inexpensive test
for the prediction of R/M HNSCC prognosis.

A few limitations should be noted. First, retrospective
design of the work may lead to selection bias. The various
ICIs used in this work also contributed to heterogeneity of
the study drug and patient population. However, the data
were obtained from 11 referral hospitals and relatively large
number of patients were enrolled (n=125), which reflects the
real-world situation in the Korean patient population. In an
era of ICIs treatment, we usually pay special attention to
immune-related adverse events (IRAE), because the pres-
ence of IRAEs is related to a longer duration of response and
are the major causes of drug discontinuation [25]. However,
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our study could not collect IRAEs because the retrospective
nature of our study may have caused an underestimation of
patient-reported IRAEs. Additionally, we could not retrieve
the data regarding expression of tumor PD-L1 status due to
the difference in PD-L1 staining methods used and interpret-
ing results. Given the absence of a conclusion regarding the
PD-L1 expression status as a reliable biomarker in the treat-
ment of HNSCC with ICIs, it would be better to wait for the
results of upcoming prospective studies [26].

Taken together, this retrospective study suggests that ICIs
are effective in R/M HNSCC patients following platinum-
containing chemotherapy. Furthermore, two simple and
inexpensive clinical biomarkers, low tumor burden (a sum
of target lesions < 40 mm) and a low NLR (< 4) may serve
as predictors to recognize patients with R/M HNSCC who
benefit from receiving ICIs.
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