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Abstract
Background Here, we report the results of the Japanese subgroup of the phase 3 KEYNOTE-048 study of pembrolizumab 
alone, pembrolizumab plus platinum and 5-fluorouracil (pembrolizumab–chemotherapy), or cetuximab plus platinum and 
5-fluorouracil (EXTREME) in previously untreated recurrent/metastatic (R/M) head and neck squamous cell carcinoma 
(HNSCC).
Methods Primary end points were overall survival (OS) and progression-free survival (PFS). Efficacy was evaluated in 
patients with PD-L1 combined positive score (CPS) ≥ 20 and ≥ 1 and the total Japanese subgroup (n = 67).
Results At data cutoff (25 February 2019), pembrolizumab led to longer OS versus EXTREME in the PD-L1 CPS ≥ 20 
subgroup (median, 28.2 vs. 13.3 months; HR, 0.29 [95% CI 0.09–0.89]) and to similar OS in the total Japanese (23.4 vs. 
13.6 months; HR, 0.51 [95% CI 0.25–1.05]) and CPS ≥ 1 subgroups (22.6 vs. 15.8 months; HR, 0.66 [95% CI 0.31–1.41]). 
Pembrolizumab–chemotherapy led to similar OS versus EXTREME in the PD-L1 CPS ≥ 20 (median, 18.1 vs. 15.8 months; 
HR, 0.72 [95% CI 0.23–2.19]), CPS ≥ 1 (12.6 vs. 15.8 months; HR, 1.19 [95% CI 0.55–2.58]), and total Japanese subgroups 
(12.6 vs. 13.3 months; unadjusted HR, 1.10 [95% CI 0.55–2.22]). Median PFS was similar for pembrolizumab and pembroli-
zumab–chemotherapy versus EXTREME in all subgroups. Grades 3–5 treatment-related adverse events occurred in 5 (22%), 
19 (76%), and 17 (89%) patients receiving pembrolizumab, pembrolizumab–chemotherapy, and EXTREME, respectively. 
One patient receiving pembrolizumab–chemotherapy died because of treatment-related pneumonitis.
Conclusion These results support the use of first-line pembrolizumab and pembrolizumab–chemotherapy for Japanese 
patients with R/M HNSCC.
Clinical trial registry ClinicalTrials.gov, NCT02358031.

Keywords Head and neck squamous cell carcinoma · Pembrolizumab · First-line treatment · Combined positive score ·  
PD-L1 · Japan

Introduction

Head and neck squamous cell carcinomas (HNSCC) are 
anatomically heterogenous, often aggressive malignancies 
commonly associated with tobacco use, alcohol consump-
tion, and human papillomavirus (HPV) infection [1, 2]. The 
incidence of head and neck cancers varies significantly by 

country and are particularly common in Japan [3, 4]. The 
incidence of lip, oral cavity, and pharynx cancers in Japanese 
men in 2014 was 21.6 per 100,000 population compared 
with a world incidence of 9.4 per 100,000, and the incidence 
of larynx cancer was 7.8 per 100,000 compared with 2.9 per 
100,000, respectively [4]. Although the incidence is lower 
in women, it is still significantly more common in Japanese 
women than in the global population (lip, oral cavity, phar-
ynx cancer: 8.4 per 100,000 vs. 3.2 per 100,000; larynx can-
cer: 0.5 per 100,000 vs. 0.2 per 100,000). * Makato Tahara 
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Despite improvements in management and diagnostics, 
more than 65% of patients with HNSCC develop recurrent 
or metastatic (R/M) disease, which has a poor prognosis 
[2]. Until recently, the standard of care for R/M disease in 
the USA and Japan was cetuximab with a platinum-based 
agent and 5-fluorouracil—the EXTREME regimen [5–8]. 
However, lately, immune checkpoint inhibitors as first- and 
second-line treatments have demonstrated significant sur-
vival benefits in HNSCC [9–11].

KEYNOTE-048 was a phase 3 study evaluating pem-
brolizumab alone and in combination with chemotherapy in 
previously untreated R/M HNSCC [11]. In KEYNOTE-048, 
pembrolizumab monotherapy significantly prolonged over-
all survival (OS) in patients with a PD-L1 combined posi-
tive score (CPS) of ≥ 20 and CPS ≥ 1 and had noninferior 
OS in the total population compared with EXTREME. 
Safety of pembrolizumab was favorable compared with 
EXTREME. Pembrolizumab plus platinum and 5-fluoro-
uracil (pembrolizumab–chemotherapy) significantly pro-
longed OS in patients with PD-L1 CPS ≥ 20, CPS ≥ 1, and 
in the total population compared with EXTREME. Safety 
of pembrolizumab–chemotherapy was comparable with that 
of EXTREME. Based on these results, pembrolizumab is 
approved in Japan as a first-line treatment option as mono-
therapy and in combination with platinum and 5-fluorouracil 
for all patients with R/M HNSCC, regardless of PD-L1 CPS 
[12].

Given the high incidence of HNSCC in Japan [4], it is 
important to investigate the efficacy and safety of pembroli-
zumab in patients of Japanese ethnicity. Here, we report the 
final analysis of the Japanese subgroup of KEYNOTE-048.

Materials and methods

Study design and patients

KEYNOTE-048 was a randomized, phase 3 study in previously 
untreated R/M HNSCC (Clinicaltrials.gov, NCT02358031). 
The methods have been reported previously [11]. Briefly, 
patients were adults with histologically or cytologically con-
firmed R/M SCC of the oropharynx, oral cavity, hypopharynx, 
or larynx incurable by local therapy; had an Eastern Coop-
erative Oncology Group (ECOG) performance status (PS) of 
0/1; measurable disease per Response Evaluation Criteria in 
Solid Tumours, version 1.1 (RECIST v1.1); and known p16 
expression for oropharyngeal cancers (non oropharyngeal can-
cers were considered HPV negative). Patients were stratified 
by percentage of tumor cells expressing PD-L1 (≥ 50% vs. 
< 50%), HPV status for oropharyngeal cancers (p16 posi-
tive vs. negative), and ECOG PS (0 vs. 1) and randomized 
1:1:1 to pembrolizumab monotherapy, pembrolizumab plus 
platinum and 5-fluoruracil (pembrolizumab–chemotherapy), 

or cetuximab plus platinum and 5-flurouracil (EXTREME). 
Only patients enrolled in Japan were included in this analysis.

The study protocol and all amendments were conducted 
in accordance with Good Clinical Practice Guidelines and 
approved by the appropriate ethics committee at each center. 
All patients provided written informed consent.

Procedures

In the pembrolizumab monotherapy and pembroli-
zumab–chemotherapy arms, pembrolizumab (200 mg) was 
administered once every 3 weeks (Q3W). Chemotherapy in 
the pembrolizumab–chemotherapy and EXTREME arms 
comprised carboplatin (area under the curve 5 mg/m2) or 
cisplatin (100 mg/m2) and 5-fluorouracil (1000 mg/m2 per 
day for 4 consecutive days) Q3W for 6 cycles. Patients in the 
EXTREME arm also received cetuximab (400-mg/m2 loading 
dose, then 250 mg/m2 per week). Study treatment continued 
until ≤ 35 administrations of pembrolizumab, disease progres-
sion, intolerable toxicity, or withdrawal.

Imaging was performed at baseline, week 9, and then Q6W 
until year 1, and Q9W thereafter. Response assessments used 
RECIST v1.1, with confirmation by blinded independent cen-
tral review. Safety was assessed throughout the study and for 
30 days after completion (90 days for serious adverse events 
[AEs]). AEs were graded per the National Cancer Institute 
Common Terminology Criteria for Adverse Events, version 
4.0.

Outcomes

Primary end points were OS and progression-free survival 
(PFS). Secondary end points included safety and tolerability, 
PFS rates at 6 and 12 months, and objective response rate 
(ORR). Duration of response (DOR) was an exploratory end-
point. Efficacy was evaluated in patients with PD-L1 CPS ≥ 20, 
with PD-L1 CPS ≥ 1, and in the total Japanese subgroup.

Statistical analyses

Efficacy was assessed in the intention-to-treat (ITT) popula-
tion of all patients randomly allocated to treatment. Safety 
was assessed in all patients who received ≥ 1 dose of study 
treatment. OS, PFS, and DOR were estimated using the 
Kaplan–Meier method. Additional methods on the Cox 
proportional hazards model are provided in the Supplement.

Results

Of the 882 patients enrolled in the KEYNOTE-048 study, 
67 were enrolled in Japan (pembrolizumab monotherapy, 
n = 23; pembrolizumab–chemotherapy, n = 25; EXTREME, 
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Fig. 1  Kaplan–Meier esti-
mates of overall survival in the 
Japanese subgroup. Pembroli-
zumab monotherapy versus 
EXTREME in the a PD-L1 
CPS ≥ 20, b PD-L1 CPS ≥ 1, 
and c total Japanese subgroups. 
aFrom product-limit (Kaplan–
Meier) method for censored 
data. bBased on Cox regression 
model with Efron’s method of 
tie handling, with treatment as a 
covariate. CI, confidence inter-
val; CPS, combined positive 
score; EXTREME, cetuximab 
plus platinum and 5-fluoroura-
cil; HR, hazard ratio; NR, not 
reached; OS, overall survival; 
PD-L1, programmed death 
ligand 1
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n = 19). Baseline disease characteristics were generally 
similar between treatment arms (Supplementary Table 1), 
although there were differences in the proportion of patients 
with an ECOG PS of 0 (pembrolizumab monotherapy vs. 
EXTREME, 74% vs. 42%; pembrolizumab–chemotherapy 
vs. EXTREME, 48% vs. 44%), with a PD-L1 tumor propor-
tion score of more than 50% (26% vs. 32% and 8% vs. 38%, 
respectively), who were current or former smokers (87% 
vs. 95% and 84% vs. 94%), and who had metastatic disease 
(87% vs. 89% and 64% vs. 81%).

All patients received ≥ 1 dose of study drug (Supple-
mentary Fig. 1). At data cutoff (25 February 2019), 22 
(96%) patients in the pembrolizumab arm, 25 (100%) in the 
pembrolizumab–chemotherapy arm, and 18 (95%) in the 
EXTREME arm discontinued treatment, mainly because 
of progressive disease. Subsequent anticancer thera-
pies were received by 16 (70%), 11 (44%), and 14 (74%) 
patients in the pembrolizumab, pembrolizumab–chemo-
therapy, and EXTREME arms, respectively (Supplemen-
tary Table 2). Median follow-up was 36.8 months (range 
26.3–44.2 months) for pembrolizumab monotherapy ver-
sus 35.1 months (range 25.3–44.4 months) for EXTREME 
and 34.3  months (range 25.7–45.7  months) for pem-
brolizumab–chemotherapy versus 34.2  months (range 
25.3–44.4 months) for EXTREME (Supplementary Table 3).

Efficacy

Median OS for pembrolizumab monotherapy ver-
sus EXTREME in the PD-L1 CPS ≥ 20 subgroup was 
28.2 months (95% CI 11.3 months–not reached [NR]) ver-
sus 13.3 months (95% CI 2.5–17.6 months) (HR, 0.29; 95% 
CI 0.09–0.89) (Fig. 1A). In the PD-L1 CPS ≥ 1 subgroup, 
the median OS was 22.6 months (95% CI 11.3 months–NR) 
for pembrolizumab monotherapy versus 15.8 months (95% 
CI 6.3–30.2 months) for EXTREME (HR, 0.66; 95% CI 
0.31–1.41) (Fig. 1B). The median OS in the total Japanese 
subgroup was 23.4 months (95% CI 14.9 months–NR) for 
pembrolizumab monotherapy versus 13.6 months (95% 
CI 6.3–29.4 months) for EXTREME (HR, 0.51; 95% CI 
0.25–1.05) (Fig. 1C). The 12-month OS rates were 79% 
versus 50%, 71% versus 56%, and 74% versus 53% for pem-
brolizumab monotherapy versus EXTREME in the PD-L1 

CPS ≥ 20, PD-L1 CPS ≥ 1, and total Japanese subgroups, 
respectively.

Median OS for pembrolizumab–chemotherapy ver-
sus EXTREME in the PD-L1 CPS ≥ 20 subgroup was 
18.1 months (95% CI 4.1–36.8 months) versus 15.8 months 
(95% CI 6.7–17.6 months) (HR, 0.72; 95% CI 0.23–2.19) 
(Fig. 2A). In the PD-L1 CPS ≥ 1 subgroup, the median 
OS was 12.6 months (95% CI 7.3–23.1 months) for pem-
brolizumab–chemotherapy versus 15.8 months (95% CI 
6.3–33.7  months) for EXTREME (HR, 1.19; 95% CI 
0.55–2.58) (Fig. 2B). The median OS in the total Japanese 
subgroup was 12.6 months (95% CI 8.6–23.1 months) for 
pembrolizumab–chemotherapy versus 13.3 months (95% 
CI 6.3–30.2 months) for EXTREME (unadjusted HR, 1.10; 
95% CI 0.55–2.22; adjusted HR, 0.88; 95% CI 0.41–1.88) 
(Fig. 2C). The 12-month OS rates were 60% versus 57%, 
53% versus 57%, and 52% versus 50% for pembroli-
zumab–chemotherapy versus EXTREME in the PD-L1 
CPS ≥ 20, PD-L1 CPS ≥ 1, and total Japanese subgroups, 
respectively.

Median PFS for pembrolizumab versus EXTREME in 
the PD-L1 CPS ≥ 20 subgroup was 4.0 months (95% CI 
2.0–6.1 months) versus 3.5 months (95% CI 0.9–4.7 months) 
(HR, 0.57; 95% CI 0.22–1.43) (Fig. 3A). In the PD-L1 
CPS ≥ 1 subgroup, the median PFS was 3.3 months (95% 
CI 2.0–5.1 months) for pembrolizumab monotherapy ver-
sus 3.5 months (95% CI 2.0–6.2 months) for EXTREME 
(HR, 1.04; 95% CI 0.53–2.04 months) (Fig. 3B). The median 
PFS in the total Japanese subgroup was 3.3 months (95% 
CI 2.0–4.9 months) for pembrolizumab monotherapy versus 
3.9 months (95% CI 2.0–6.3 months) for EXTREME (HR, 
1.19; 95% CI 0.64–2.23) (Fig. 3C).

Median PFS for pembrolizumab–chemotherapy ver-
sus EXTREME in the PD-L1 CPS ≥ 20 subgroup was 
7.0 months (95% CI 0.7–9.1 months) versus 3.5 months 
(95% CI 0.9–4.7 months) (HR, 0.34; 95% CI 0.09–1.19) 
(Fig. 4A). In the PD-L1 CPS ≥ 1 subgroup, the median 
PFS was 6.4 months (95% CI 2.0–8.8 months) for pem-
brolizumab–chemotherapy versus 3.5  months (95% CI 
2.0–6.2  months) for EXTREME (HR, 0.66; 95% CI 
0.31–1.37) (Fig. 4B). The median PFS in the total Japa-
nese subgroup was 6.2 months (95% CI 2.1–7.6 months) 
for pembrolizumab–chemotherapy versus 3.7 months (95% 
CI 2.0–6.2 months) for EXTREME (HR, 0.72; 95% CI 
0.37–1.39) (Fig. 4C).

The ORR for pembrolizumab monotherapy versus 
EXTREME in the PD-L1 CPS ≥ 20 subgroup was 29% (1 
complete response [CR], 3 partial responses [PRs]) versus 
13% (1 PR), and the median DOR was 8.4 versus 2.6 months 
(Supplementary Table 4). In the PD-L1 CPS ≥ 1 subgroup, 
the ORR was 19% (1 CR, 3 PRs) for pembrolizumab mono-
therapy versus 25% (1 CR, 3 PRs) in the EXTREME arm, 
and the median DOR was 8.4 versus 5.5 months. In the total 

Fig. 2  Kaplan–Meier estimates of overall survival in the Japanese 
subgroup. Pembrolizumab–chemotherapy versus EXTREME in the a 
PD-L1 CPS ≥ 20, b PD-L1 CPS ≥ 1, and c total Japanese subgroups. 
aFrom product-limit (Kaplan–Meier) method for censored data. 
bBased on Cox regression model with Efron’s method of tie handling, 
with treatment as a covariate. CI, confidence interval; CPS, combined 
positive score; EXTREME, cetuximab plus platinum and 5-fluoroura-
cil; HR, hazard ratio; NR, not reached; OS, overall survival; PD-L1, 
programmed death ligand 1

◂
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Japanese subgroup, the ORR was 17% (1 CR, 3 PRs) for 
pembrolizumab monotherapy versus 37% (1 CR, 6 PRs) for 
EXTREME; the median DOR was 8.4 versus 4.1 months.

The ORR for pembrolizumab–chemotherapy versus 
EXTREME in the PD-L1 CPS ≥ 20 subgroup was 50% (1 
CR, 4 PRs) versus 14% (1 PR), and the median DOR was 6.9 
versus 2.6 months (Supplementary Table 5). In the PD-L1 
CPS ≥ 1 subgroup, the ORR was 32% (1 CR, 5 PRs) for 
pembrolizumab–chemotherapy versus 21% for EXTREME 
(1 CR, 2 PRs); the median DOR was 7.5 versus 4.1 months. 
In the total Japanese subgroup, the ORR was 32% (1 CR, 
7 PRs) for pembrolizumab–chemotherapy and 31% (1 CR, 
4 PRs) for EXTREME; the median DOR was 7.5 versus 
4.1 months.

Responses were durable with pembrolizumab monother-
apy and pembrolizumab–chemotherapy (Fig. 5, Supplemen-
tary Tables 4, 5). Response was ongoing for 2 patients with 
CR (1, pembrolizumab monotherapy; 1, EXTREME), and 
1 with PR (pembrolizumab–chemotherapy) (Fig. 5). Anal-
ysis of change from baseline in target lesion size showed 
reductions were generally durable over time for pembroli-
zumab monotherapy and pembrolizumab–chemotherapy 
(Fig. 6A–C).

Safety

Any-grade treatment-related AEs (TRAEs) occurred in 17 
(74%), 25 (100%), and 19 (100%) patients in the pembroli-
zumab monotherapy, pembrolizumab–chemotherapy, and 
EXTREME arms, respectively (Supplementary Table 6). 
Grade 3–5 TRAEs occurred in 22%, 76%, and 89% of 
patients in the pembrolizumab monotherapy, pembroli-
zumab–chemotherapy, and EXTREME arms, respectively. 
No grade 3–5 TRAEs occurred in > 1 patient receiving 
pembrolizumab monotherapy. The most common grade 
3–5 TRAEs in the pembrolizumab–chemotherapy arm 
were neutrophil count decreased (40%), white blood cell 
(WBC) count decreased (36%), anemia (32%); and in the 
EXTREME arm, neutrophil count decreased (58%), WBC 
count decreased (47%), and anemia (32%). Serious TRAEs 
occurred in 3 (13%), 7 (28%), and 5 (26%) patients in the 
pembrolizumab monotherapy, pembrolizumab–chemo-
therapy, and EXTREME arms, respectively. TRAEs led to 
discontinuation of any drug in 2 (9%), 1 (4%), and 3 (16%) 

patients in the pembrolizumab monotherapy, pembroli-
zumab–chemotherapy, and EXTREME arms, respectively. 
One patient receiving pembrolizumab–chemotherapy died 
because of treatment-related pneumonitis.

Immune-mediated AEs (imAEs) and infusion reactions 
occurred in 35% of patients in the pembrolizumab mono-
therapy arm, 32% in the pembrolizumab–chemotherapy arm, 
and 21% in the EXTREME arm (Table 1). The most com-
mon was hypothyroidism, which occurred in 9%, 16%, and 
11% of patients in the pembrolizumab monotherapy, pem-
brolizumab–chemotherapy, and EXTREME arms, respec-
tively; all were grade 1/2. Grade 3–5 imAEs included grade 
4 hepatitis (4%) and grade 3 hypophysitis (4%), nephritis 
(4%), and severe skin reaction (9%) in the pembrolizumab 
monotherapy arm, grade 5 pneumonitis (4%) and grade 3 
severe skin reaction (4%) in the pembrolizumab–chemo-
therapy arm, and grade 3 infusion reaction (5%) in the 
EXTREME arm.

Discussion

These results from the Japanese subgroup analysis of pre-
viously untreated R/M HNSCC in KEYNOTE-048 were 
generally consistent with those of the global population, 
particularly with respect to pembrolizumab monotherapy 
[11]. In the global KEYNOTE-048 population, pembroli-
zumab monotherapy significantly prolonged OS in the 
PD-L1 CPS ≥ 20 and CPS ≥ 1 populations and had nonin-
ferior OS in the total population versus EXTREME, and 
pembrolizumab–chemotherapy significantly prolonged OS 
in all populations. No improvement in PFS or ORR was 
observed in either pembrolizumab arm. In the current analy-
sis, pembrolizumab monotherapy showed an OS benefit ver-
sus EXTREME in the PD-L1 CPS ≥ 20 subgroup, and simi-
lar OS in the total Japanese and PD-L1 CPS ≥ 1 subgroups. 
PFS was similar between the pembrolizumab monotherapy 
and EXTREME arms. OS and PFS were similar between 
pembrolizumab–chemotherapy and EXTREME in all sub-
groups. Responses were durable with both pembrolizumab 
and pembrolizumab–chemotherapy, as expected, given the 
known ability of anti-PD-1 therapies to produce durable 
responses [13].

Because this post hoc analysis was based on a small 
subgroup of patients, it was not powered to show differ-
ences in efficacy for pembrolizumab monotherapy or pem-
brolizumab–chemotherapy versus EXTREME. The current 
analysis is limited by the low number of patients enrolled 
in Japan, and consequently the small sizes of the PD-L1 
CPS subgroups, which resulted in wide 95% confidence 
intervals for survival estimates. In addition, differences in 
baseline characteristics between treatment arms may have 
influenced the results. More patients in the pembrolizumab 

Fig. 3  Kaplan–Meier estimates of progression-free survival in the 
Japanese subgroup. Pembrolizumab monotherapy versus EXTREME 
in the a PD-L1 CPS ≥ 20, b PD-L1 CPS ≥ 1, and c total Japanese 
subgroups. aFrom product-limit (Kaplan–Meier) method for cen-
sored data. bBased on Cox regression model with Efron’s method of 
tie handling, with treatment as a covariate. CI, confidence interval; 
CPS, combined positive score; EXTREME, cetuximab plus platinum 
and 5-fluorouracil; HR, hazard ratio; NR, not reached; PD-L1, pro-
grammed death ligand 1; PFS, progression-free survival
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monotherapy arm versus the EXTREME arm had an ECOG 
PS of 0 (74% vs. 42%), whereas the proportion was similar 
in the pembrolizumab–chemotherapy and EXTREME arms 
(48% vs. 44%). This may have contributed to the improved 
survival seen in the pembrolizumab monotherapy arm in 
the Japanese subgroup. In contrast, ECOG PS was bal-
anced between treatment arms in the overall study popula-
tion as it was a stratification factor for randomization. The 
adjusted hazard ratio for OS suggested a treatment benefit 
for pembrolizumab–chemotherapy versus EXTREME in the 
total Japanese subgroup, although with a wide confidence 
interval.

The larger proportion of Japanese patients (61%) who 
received subsequent anticancer therapy versus the total 
population (48%) may also have impacted the results. As 
expected, more patients in the Japanese subgroup who 
received pembrolizumab monotherapy (57%) and pem-
brolizumab–chemotherapy (32%) received a subsequent 
epidermal growth factor receptor inhibitor than those in the 

EXTREME arm (11%), and more patients in the EXTREME 
arm (47%) received subsequent anti-PD-1/anti-PD-L1 ther-
apy than those in the pembrolizumab monotherapy (9%) 
or pembrolizumab–chemotherapy (0%) arms. The higher 
proportion of patients in the EXTREME arm who received 
subsequent immunotherapy may have led to OS being higher 
than expected. Thus, the survival benefit from subsequent 
immunotherapy in the EXTREME arm of the Japanese sub-
group may have confounded the OS results in the current 
analysis.

Limited data are available regarding the efficacy of tar-
geted therapies and immunotherapies in Japanese patients 
with R/M HNSCC. A phase 2 study of EXTREME in 
Japan reported a median OS of 14.1  months, median 
PFS of 4.1 months, and an ORR per RECIST of 45% 
(N = 33) [14]. These results are consistent with those of 
the EXTREME arm in the current report (median OS, 
13.6 months; median PFS, 3.9 months; ORR, 37%), not-
ing that the sample size in both studies was relatively 
small. Similar results were reported from a retrospective 
study of first-line EXTREME in Japan, showing median 
OS of 11 months and a median PFS of 5 months [7]. A 
subanalysis of the Asia-Pacific region, including Japan, 
of the phase 1b KEYNOTE-012 study of pembrolizumab 
in R/M HNSCC reported an ORR of 19%, a median OS 
of 11.6 months, and a median PFS of 2.1 months [15]. 
Although this ORR was similar to that observed in the 
pembrolizumab monotherapy arm (ORR, 17%), the 

Fig. 4  Kaplan–Meier estimates of progression-free survival in 
the Japanese subgroup. Pembrolizumab–chemotherapy versus 
EXTREME in the a PD-L1 CPS ≥ 20, b PD-L1 CPS ≥ 1, and c total 
Japanese subgroups. aFrom product-limit (Kaplan–Meier) method for 
censored data. bBased on Cox regression model with Efron’s method 
of tie handling with treatment as a covariate. CI, confidence interval; 
CPS, combined positive score; EXTREME, cetuximab plus platinum 
and 5-fluorouracil; HR, hazard ratio; NR, not reached; PD-L1, pro-
grammed death ligand 1; PFS, progression-free survival

◂

Fig. 5  Treatment exposure 
and response duration in the 
Japanese subgroup receiving 
pembrolizumab monotherapy, 
pembrolizumab–chemotherapy, 
and EXTREME. aPatients in 
the EXTREME arm who were 
not included in the com-
parison analysis of pembroli-
zumab–chemotherapy versus 
EXTREME because they were 
enrolled in the EXTREME arm 
while enrollment in the pem-
brolizumab–chemotherapy arm 
was temporarily halted. CR, 
complete response; EXTREME, 
cetuximab plus platinum and 
5-fluorouracil; PD, progressive 
disease; PR, partial response
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Fig. 6  Change from baseline 
in target lesion size in the 
Japanese Subgroup receiving a 
pembrolizumab monotherapy 
(n = 23), b pembrolizumab with 
chemotherapy (n = 24),a and c 
EXTREME (n = 19). aTarget 
lesion size data with confir-
mation by blinded independ-
ent central review were not 
available for one patient in the 
pembrolizumab–chemotherapy 
arm. EXTREME, cetuximab 
plus platinum and 5-fluorouracil

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
-100

0

50

100

150

Days
C

ha
ng

e 
Fr

om
 B

as
el

in
e,

 %

a

–50

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
-100

0

50

100

150

C
ha

ng
e 

Fr
om

 B
as

el
in

e,
 %

b

–50

Days

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
-100

0

50

100

150

C
ha

ng
e 

Fr
om

 B
as

el
in

e,
 %

c

–50

Days



1815International Journal of Clinical Oncology (2022) 27:1805–1817 

1 3

median OS in the current analysis was substantially 
longer (median OS, 23.4 months). However, only 15% of 
patients in the KEYNOTE-012 subanalysis had treatment-
naive disease; almost half had received ≥ 3 prior lines of 
therapy for R/M disease, likely contributing to the limited 
response. In comparison, a real-world study of nivolumab 
in patients with R/M HNSCC reported an ORR of 21.8%, 
a median OS of NR, and a median PFS of 25.0 weeks [16]. 
Although there were differences in the patient popula-
tions—29.5% of patients had received first-line nivolumab 
and 16.1% had non-SCC cancers—these results are gener-
ally similar to those of the pembrolizumab monotherapy 
arm in the current analysis. An Asian subanalysis of the 
CheckMate 141 study of nivolumab has been reported; 
however, most patients had platinum-refractory HNSCC, 
and results are therefore not comparable to the current 
analysis [17].

The safety of pembrolizumab monotherapy and pem-
brolizumab–chemotherapy was similar in the Japanese 
subgroup and the global population [11]. Any-grade and 
grade 3–5 TRAEs were less frequent for pembrolizumab 
monotherapy compared with pembrolizumab–chemotherapy 
and EXTREME. The incidence of grade 3–5 TRAEs in the 
EXTREME arm (89%) was similar to that observed in the 
phase 2 study of cetuximab combined with cisplatin and 
5-fluorouracil in Japanese patients with HNSCC (97%) [14]. 
The incidence of imAEs was similar in all treatment arms, 
with hypothyroidism being most common. Overall, pem-
brolizumab had favorable safety and pembrolizumab–chem-
otherapy had comparable safety versus EXTREME.

In this analysis, pembrolizumab monotherapy and pem-
brolizumab plus chemotherapy demonstrated efficacy 
and manageable safety in Japanese patients with previ-
ously untreated HNSCC. These results support the use of 

pembrolizumab or pembrolizumab–chemotherapy as first-
line therapy for Japanese patients with R/M HNSCC.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10147- 022- 02233-6.
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