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Background: In the randomized phase III KEYNOTE-181 study, pembrolizumab prolonged overall survival (OS) compared
with chemotherapy as second-line therapy in patients with advanced esophageal cancer and programmed death-ligand
1 (PD-L1) combined positive score (CPS) �10. We report a post hoc subgroup analysis of patients with esophageal
squamous cell carcinoma (ESCC) enrolled in KEYNOTE-181 in Asia, including patients from the KEYNOTE-181 China
extension study.
Patients and methods: Three hundred and forty Asian patients with advanced/metastatic ESCC were enrolled in
KEYNOTE-181, including the China cohort. Patients were randomly assigned 1 : 1 to receive pembrolizumab 200 mg
every 3 weeks for �2 years or investigator’s choice of paclitaxel, docetaxel, or irinotecan. OS, progression-free
survival, response, and safety were analyzed without formal comparisons. OS was evaluated based on PD-L1 CPS
expression level.
Results: In Asian patients with ESCC, median OS was 10.0 months with pembrolizumab and 6.5 months with
chemotherapy [hazard ratio (HR), 0.63; 95% CI 0.50-0.80; nominal P < 0.0001]. Median progression-free survival
was 2.3 months with pembrolizumab and 3.1 months with chemotherapy (HR, 0.79; 95% CI 0.63-0.99; nominal
P ¼ 0.020). Objective response rate was 17.1% with pembrolizumab and 7.1% with chemotherapy; median duration
of response was 10.5 months and 7.7 months, respectively. In patients with PD-L1 CPS <1 tumors (pembrolizumab
versus chemotherapy), the HR was 0.99 (95% CI 0.56-1.72); the HR (95% CI) for death was better for patients with
PD-L1 CPS cut-offs >1 [CPS �1, 0.57 (0.44-0.75); CPS �5, 0.56 (0.41-0.76); CPS �10, 0.53 (0.37-0.75)]. Treatment-
related adverse events were reported in 71.8% of patients in the pembrolizumab group and 89.8% in the
chemotherapy group; grade 3-5 events were reported in 20.0% and 44.6%, respectively.
Conclusions: Pembrolizumab monotherapy demonstrated promising efficacy in Asian patients with ESCC, with fewer
treatment-related adverse events than chemotherapy. PD-L1 CPS �1 is an appropriate cut-off and a predictive
marker of pembrolizumab efficacy in Asian patients with ESCC.
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INTRODUCTION

Esophageal cancer is the seventh most common cancer
diagnosed and the sixth in mortality among all tumor types
worldwide.1 Incidence varies by geographic variation,
however, with the highest rates in eastern Asia, southern
Africa, and eastern Africa.1 The two major histologic sub-
types of esophageal cancer are squamous cell carcinoma
(SCC) and adenocarcinoma. SCC is most common in Asia
and Africa, whereas adenocarcinoma is most common in
North America and Europe.1

KEYNOTE-181 was a global, randomized, open-label,
phase III study of pembrolizumab compared with
chemotherapy in advanced or metastatic esophageal
cancer that progressed after one previous therapy.2

Following the completion of enrollment in the global
study, patients were enrolled in the KEYNOTE-181 China
extension study to further investigate the safety and ef-
ficacy of pembrolizumab in the Chinese population. The
primary endpoint was overall survival (OS) in patients
with programmed death-ligand 1 (PD-L1) combined pos-
itive score (CPS) �10, in patients with esophageal SCC
(ESCC), and in all patients. In the global population at the
final analysis, pembrolizumab provided a clinically
meaningful survival benefit compared with chemotherapy
for patients with PD-L1 CPS �10 ESCC [hazard ratio (HR),
0.64; 95% confidence interval (CI) 0.46-0.90] and for
patients with ESCC tumors (HR, 0.78; 95% CI 0.63-0.96;
P ¼ 0.0095) or PD-L1 CPS �10 tumors (HR, 0.69; 95% CI
0.52-0.93; P ¼ 0.0074).2 In a subgroup analysis of OS, a
more prominent survival benefit was observed with
pembrolizumab compared with chemotherapy in patients
enrolled in Asia across all three populations (PD-L1 CPS
�10, ESCC, and all patients) and a positive trend was
observed in patients with PD-L1 CPS <10 in the ESCC
population.2

Taken together, these findings suggest that PD-L1
expression may be a predictive marker for pembrolizumab
in patients with ESCC. The PD-L1 CPS �10 population
accounted for 35.4% of the global population, however, and
a possible survival trend in favor of pembrolizumab was
observed in patients with PD-L1 CPS <10 ESCC.2 Whether
there is a more reasonable cut-off value for PD-L1 CPS
in this patient population remains unknown. In the
ATTRACTION-03 and ESCORT trials, which also evaluated
the efficacy of immune checkpoint inhibitors (ICIs)
compared with chemotherapy as second-line treatment in
global (including Asian) and Chinese populations with ESCC,
respectively, the survival benefit was generally similar be-
tween patients with PD-L1 expression across various cut-
offs.3,4 Only the PD-L1 tumor proportion score, however,
was evaluated in these studies. In previous studies, CPS,
which evaluates PD-L1 expression on tumor cells and on
infiltrating immune cells, was a more reliable and suitable
biomarker of response to ICIs in several tumor types.5-7

In the current analysis, we investigated the clinical
characteristics, efficacy, and safety of pembrolizumab
compared with chemotherapy in all patients with ESCC
2 https://doi.org/10.1016/j.esmoop.2021.100341
enrolled in KEYNOTE-181 in Asia, including those enrolled in
the China extension study. We also evaluated the efficacy of
pembrolizumab using different PD-L1 CPS expression levels
(<1, �1, �5, and �10).
METHODS

Study design, patients, and treatment

Full details of the phase III KEYNOTE-181 study
(ClinicalTrials.gov, NCT02564263) have been published.2 In
brief, eligible patients had histologically confirmed SCC or
adenocarcinoma of the esophagus, including human
epidermal growth factor receptor 2/neu-negative Siewert
type I adenocarcinoma of the esophagogastric junction and
documented radiographic or clinical progression on one
previous line of standard therapy. Patients were randomly
assigned 1 : 1 to receive pembrolizumab 200 mg every 3
weeks or investigator’s choice of standard-of-care chemo-
therapy [paclitaxel (80-100 mg/m2 on days 1, 8, and 15 of
each 28-day cycle), docetaxel (75 mg/m2 on day 1 of each
21-day cycle), or irinotecan (180 mg/m2 on day 1 of each
14-day cycle)]. Treatment continued until documented dis-
ease progression, unacceptable toxicity, or physician/
patient decision to withdraw or after up to 2 years of
pembrolizumab. Patients were stratified by histology (ESCC
versus adenocarcinoma) and geographic region (Asia versus
rest of world). The current analysis focused on all patients
with ESCC enrolled in KEYNOTE-181 in Asia, including those
enrolled in the China extension study (ClinicalTrials.gov,
NCT03933449) (Supplementary Figure S1, available at
https://doi.org/10.1016/j.esmoop.2021.100341).

The study protocol and all amendments were approved
by the appropriate ethics committee at each center. The
study was conducted in accordance with the protocol, its
amendments, and standards of Good Clinical Practice. All
patients provided written informed consent.
Assessments and outcomes

Tumor responses were assessed using RECIST version 1.1 by
central radiology review at week 9 and every 9 weeks
thereafter. Adverse events (AEs) were assessed throughout
the study and at 30 days after treatment discontinuation
(90 days for serious AEs) and were graded according to the
National Cancer Institute Common Terminology Criteria for
Adverse Events (version 4.0). Tumor tissue samples were
collected for evaluation of PD-L1 using PD-L1 IHC 22C3
pharmDx (Agilent Technologies, Carpinteria, CA) and were
scored using CPS [the number of PD-L1-staining cells (tumor
cells, lymphocytes, and macrophages) divided by the total
number of viable tumor cells, multiplied by 100].

Assessments of the primary efficacy and safety outcomes
have been described.2 The current analysis evaluated OS,
progression-free survival (PFS), and objective response rate
(ORR) per RECIST v1.1 by central review, duration of
response (DOR), and safety and tolerability.
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Statistical analysis

In the current post hoc analysis, efficacy was evaluated in
the intention-to-treat population and safety was evaluated
in the as-treated population of Asian patients with ESCC.
Data were pooled for patients enrolled in KEYNOTE-181 in
Asia and patients enrolled in the KEYNOTE-181 China
extension study. Patients were also grouped by PD-L1 CPS
expression level (<1, �1, �5, and �10) for OS analysis.

After enrollment in the global KEYNOTE-181 study was
completed (Nw 600), patients continued to be randomized
in a 1 : 1 ratio to pembrolizumab and standard-of-care
chemotherapy in the KEYNOTE-181 China extension study
until the total sample size of Chinese patients reached
w120. The extension study will complete after w75 deaths
have been observed between the two arms in the China
cohort and 8 months after the last patient is randomly
assigned, assuming the underlying HR ¼ 0.70. With 75
deaths and a true HR of 0.70, the extension study has a
>90% chance of observing an HR on OS <1 and an w80%
chance of observing a point estimate that preserves
approximately �50% of the empirical risk reduction from
the global analysis in the Chinese subpopulation assuming
the underlying HR is 0.70, respectively. The above calcula-
tions for the consistency evaluation are based on the same
assumptions on the median OS and the true HR. OS and PFS
were estimated using the nonparametric KaplaneMeier
method, and treatment differences were assessed using a
stratified Cox proportional hazards model with the Efron
method of handling ties. Nominal P values were computed
without multiplicity adjustment.

The data cut-off dates for this analysis were 15 October
2018 (KEYNOTE-181) and 13 February 2019 (KEYNOTE-181
China extension).
RESULTS

Patients

Between 8 December 2015 and 16 June 2017, 628 patients
(n ¼ 314, pembrolizumab; n ¼ 314, chemotherapy) were
enrolled in KEYNOTE-181; 231 patients with ESCC were
enrolled and randomly assigned at Asian sites, including 10
patients in China. In the Asian subgroup of this analysis (n ¼
221, excluding 10 patients in China), 110 patients were
randomly assigned to the pembrolizumab group and 111 to
the chemotherapy group. All 110 patients in the pem-
brolizumab group and 109/111 patients in the chemo-
therapy group received treatment; most patients
discontinued because of progressive disease (n ¼ 90,
pembrolizumab; n ¼ 90, chemotherapy) (Supplementary
Figure S2A, available at https://doi.org/10.1016/j.
esmoop.2021.100341). After enrollment for the global
KEYNOTE-181 study was completed, 112 patients (n ¼ 109
with ESCC; n ¼ 3 with adenocarcinoma) were randomly
assigned in the KEYNOTE-181 China extension study be-
tween 17 June 2017, and 13 June 2018. In the China cohort
of this analysis in patients with ESCC (n ¼ 119, including 10
patients in China in the global study), 60 patients were
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randomly assigned to the pembrolizumab group and 59 to
the chemotherapy group. Sixty patients in the pem-
brolizumab group and 57 patients in the chemotherapy
group received treatment; most patients discontinued
because of progressive disease (n ¼ 41, pembrolizumab;
n ¼ 42, chemotherapy) (Supplementary Figure S2B, avail-
able at https://doi.org/10.1016/j.esmoop.2021.100341).
The data were pooled, and 340 Asian patients with ESCC
were evaluated for this analysis.

Baseline demographic and disease characteristics were
generally similar between treatment groups (Table 1).
When assessing Asian patients and Chinese patients, char-
acteristics were generally comparable, including PD-L1 sta-
tus (Table 1). More patients with Eastern Cooperative
Oncology Group performance status (ECOG PS) 1 enrolled in
the China cohort (87.4%) than in the Asian subgroup
(51.6%). Earlier treatment regimens were different; more
Chinese patients than Asian patients had previously
received taxane (82.4% versus 30.3%), whereas more Asian
patients than Chinese patients had previously received
fluoropyrimidine (95.5% versus 34.5%).
Efficacy

At the data cut-off date (15 October 2018 for Asian non-
Chinese patients and 13 February 2019 for Chinese pa-
tients), 130/170 patients (76.5%) in the pembrolizumab
group and 151/170 patients (88.8%) in the chemotherapy
group had died; median OS was 10.0 months (95% CI 8.0-
12.2 months) and 6.5 months (95% CI 5.6-8.2 months),
respectively (HR, 0.63; 95% CI 0.50-0.80; nominal P <
0.0001) (Figure 1A). The 6-month survival rate was 68.2% in
the pembrolizumab group and 55.4% in the chemotherapy
group. With the exception of patients with PD-L1 CPS <1
tumors, OS HRs followed a similar trend in patient sub-
groups, favoring pembrolizumab over chemotherapy
(Figure 2).

At the data cut-off date, 152/170 patients (89.4%) in the
pembrolizumab group and 160/170 patients (94.1%) in the
chemotherapy group experienced disease progression or
died; median PFS was 2.3 months (95% CI 2.1-4.0 months)
and 3.1 months (95% CI 2.1-3.9 months), respectively (HR,
0.79; 95% CI 0.63-0.99; nominal P ¼ 0.020). The 6-month
PFS rate was 30.8% in the pembrolizumab group and
25.5% in the chemotherapy group. PFS for the patient
subgroups is shown in Figure 2.

Among all Asian patients with ESCC, 29/170 patients
(17.1%) in the pembrolizumab group and 12/170 patients
(7.1%) in the chemotherapy group had an objective
response (Table 2). The median DOR was 10.5 months
(range, 2.1þ to 18.8þ) in the pembrolizumab group and 7.7
months (range, 2.1þ to 16.8þ) in the chemotherapy group;
63.2% and 46.0% of patients, respectively, had an extended
response lasting �9 months from KaplaneMeier estimates.

In an exploratory analysis, we evaluated OS among pa-
tients with various PD-L1 CPS expression levels. Of the 55
patients with PD-L1 CPS <1, 24/27 (88.9%) in the pem-
brolizumab group and 26/28 (92.9%) in the chemotherapy
https://doi.org/10.1016/j.esmoop.2021.100341 3
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Table 1. Baseline demographics and clinicopathological characteristics of Asian patients with ESCC

Characteristic Asian subgroup
N [ 221

China cohort
N [ 119

Pembrolizumab n ¼ 110 Chemotherapy n ¼ 111 Pembrolizumab n ¼ 60 Chemotherapy n ¼ 59

Age, years, median (range) 66.0 (45-80) 64.0 (33-84) 61.5 (45-74) 59.0 (41-77)
Male 100 (90.9) 97 (87.4) 55 (91.7) 56 (94.9)
ECOG PS
0 56 (50.9) 51 (45.9) 9 (15.0) 6 (10.2)
1 54 (49.1) 60 (54.1) 51 (85.0) 53 (89.8)

PD-L1 CPS
�1 89 (80.9) 90 (81.1) 50 (83.3) 51 (86.4)
<1 19 (17.3) 21 (18.9) 8 (13.3) 7 (11.9)
�5 71 (64.5) 72 (64.9) 32 (53.3) 37 (62.7)
<5 37 (33.6) 39 (35.1) 26 (43.3) 21 (35.6)
�10 57 (51.8) 54 (48.6) 24 (40.0) 28 (47.5)
<10 51 (46.4) 57 (51.4) 34 (56.7) 30 (50.8)
Nonassessablea 2 (1.8) 0 (0) 2 (3.3) 1 (1.7)

Previous (neo)adjuvant therapy 13 (11.8) 15 (13.5) 11 (18.3) 12 (20.3)
Disease stage
Metastatic 97 (88.2) 102 (91.9) 57 (95.0) 55 (93.2)
Locally advanced 13 (11.8) 9 (8.1) 3 (5.0) 4 (6.8)

Previous therapies
One previous therapyb 108 (98.2) 110 (99.1) 60 (100) 59 (100)
Previous anthracycline 0 (0) 0 (0) 0 (0) 0 (0)
Previous fluoropyrimidine 106 (96.4) 105 (94.6) 20 (33.3) 21 (35.6)
Previous taxane 32 (29.1) 35 (31.5) 45 (75.0) 53 (89.8)

Data are presented as number (%) unless indicated otherwise. Patients in the chemotherapy group received investigator’s choice of paclitaxel, docetaxel, or irinotecan. Patients in
the Asian subgroup do not include Chinese patients. Percentages may not total 100 because of rounding.
CPS, combined positive score; ECOG PS, Eastern Cooperative Oncology Group performance status; ESCC, esophageal squamous cell carcinoma; PD-L1, programmed death-
ligand 1.
a PD-L1 expression could not be evaluated because samples had inadequate numbers of cells or no cells.
b Three patients in the Asian subgroup previously received one or two lines of therapy (n ¼ 2, pembrolizumab; n ¼ 1, chemotherapy).
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group had died; median OS was 6.6 months (95% CI, 2.8-
11.8 months) and 7.4 months (95% CI, 6.0-8.9 months),
respectively (HR, 0.99; 95% CI 0.56-1.72) (Supplementary
Figure S3, available at https://doi.org/10.1016/j.esmoop.
2021.100341). Of the 280 patients with CPS �1, 103/139
patients (74.1%) in the pembrolizumab group and 124/141
patients (87.9%) in the chemotherapy group had died;
median OS was 10.5 months (95% CI 8.2-12.6 months) and
6.3 months (95% CI 5.2-8.1 months), respectively (HR, 0.57;
95% CI 0.44-0.75) (Figure 1B).

We also evaluated OS for patients with PD-L1 using CPS
cut-offs of 5 and 10. Of 216 patients with CPS �5, 74/103
patients (71.8%) in the pembrolizumab group and 96/109
patients (88.1%) in the chemotherapy group died; median
OS was 11.5 months (95% CI 9.1-13.6 months) and 6.3
months (95% CI 5.1-8.3 months), respectively (HR, 0.56;
95% CI 0.41-0.76) (Figure 1C). Of 163 patients with CPS
�10, 56/81 patients (69.1%) in the pembrolizumab group
and 71/82 patients (86.6%) in the chemotherapy group
died; median OS was 12.5 months (95% CI 9.1-14.9 months)
and 6.0 months (95% CI 4.7-8.2 months), respectively (HR,
0.53; 95% CI 0.37-0.75) (Figure 1D).
Safety

Most Asian patients with ESCC experienced at least one AE
(95.9%, pembrolizumab; 96.4%, chemotherapy) (Table 3).
Treatment-related AEs were reported in 122/170 patients
(71.8%) in the pembrolizumab group and 149/166 patients
(89.8%) in the chemotherapy group; grade 3-5 events were
4 https://doi.org/10.1016/j.esmoop.2021.100341
reported in 34/170 patients (20.0%) and 74/166 patients
(44.6%), respectively. The most common any-grade treat-
ment-related AEs (�15%) were hypothyroidism (16.5%) in
the pembrolizumab group and decreased white blood cell
count (39.2%), decreased neutrophil count (30.7%), alope-
cia (28.3%), anemia (25.3%), peripheral sensory neuropathy
(22.3%), decreased appetite (17.5%), fatigue (16.3%), diar-
rhea (15.7%), and nausea (15.1%) in the chemotherapy
group (Supplementary Table S1, available at https://doi.
org/10.1016/j.esmoop.2021.100341). The most common
grade 3-5 treatment-related AEs were diarrhea and pneu-
monitis (n ¼ 2 each; 1.2%) in the pembrolizumab group and
decreased white blood cell count (n ¼ 35; 21.1%) and
decreased neutrophil count (n ¼ 29; 17.5%) in the
chemotherapy group (Supplementary Table S1, available at
https://doi.org/10.1016/j.esmoop.2021.100341).

Fifty-two of 170 patients (30.6%) in the pembrolizumab
group and 9/166 patients (5.4%) in the chemotherapy
group experienced an immune-mediated AE or an infusion
reaction. The most common immune-mediated AEs in the
pembrolizumab group were hypothyroidism (n ¼ 29; 17.1%)
and pneumonitis (n ¼ 9; 5.3%); infusion-related reactions
were reported in four patients (2.4%) (Supplementary
Table S2, available at https://doi.org/10.1016/j.esmoop.
2021.100341).

DISCUSSION

In this analysis of patients with ESCC enrolled in the
KEYNOTE-181 study in Asia, pembrolizumab was found to
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Figure 1. KaplaneMeier estimates of OS in Asian patients with ESCC.
(A) All patients. (B) Patients with PD-L1 CPS �1. (C) Patients with PD-L1 CPS �5. (D) Patients with PD-L1 CPS �10.
CI, confidence interval; CPS, combined positive score; ESCC, esophageal squamous cell carcinoma; HR, hazard ratio; OS, overall survival; PD-L1, programmed death-
ligand 1.
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numerically improve OS and to have a favorable safety
profile compared with chemotherapy as second-line treat-
ment. PD-L1 CPS �1 was a suitable cut-off value and a
predictive marker for pembrolizumab efficacy in this patient
population.

Baseline characteristics of Asian patients included in the
current analysis were generally similar to those of the global
population.2 In addition, characteristics were comparable
between the Asian subgroup and the Chinese cohort except
for ECOG PS and the type of previous chemotherapy
received (Table 1). Although more patients in the China
cohort than in the Asian subgroup had ECOG PS 1 (87.4%
versus 51.6%), survival outcomes in the pooled analysis
were comparable between patients with ECOG PS 0 and 1
(Figure 2). Another difference in baseline characteristics
between the Asian subgroup and the China cohort was the
type of chemotherapy previously received; more Chinese
Volume 7 - Issue 1 - 2022
patients received a taxane (82.4% versus 30.3%) whereas
more Asian (non-Chinese) patients received a fluoropyr-
imidine (95.5% versus 34.5%) (Table 1). This difference was
likely due to clinical practice preference and guideline rec-
ommendations between China and the rest of the world.
Although fluoropyrimidine is considered a standard first-line
treatment choice in Western countries and Japan,8,9 pacli-
taxel is more commonly used in China.10 These treatment
choices affected the regimens chosen as second-line treat-
ment, with irinotecan often chosen for Chinese patients.10

Subgroup analysis of OS found a positive trend favoring
pembrolizumab across all subgroups evaluated, especially in
patients with PD-L1-positive tumors (CPS �1, CPS �5, and
CPS �10) (Figure 2). A survival benefit was also observed in
patients regardless of age, baseline ECOG PS, and region
[Asian (non-Chinese) or Chinese] (Figure 2). Although the
survival benefit was more prominent in Chinese patients
https://doi.org/10.1016/j.esmoop.2021.100341 5
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Figure 2. Forest plot analysis of OS and PFS in Asian patients with ESCC.
Chemo, chemotherapy; CI, confidence interval; CPS, combined positive score; ECOG PS, Eastern Cooperative Oncology Group performance status; ESCC, esophageal
squamous cell carcinoma; HR, hazard ratio; OS, overall survival; PD-L1, programmed death-ligand 1; pembro, pembrolizumab; PFS, progression-free survival.
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(HR, 0.55; 95% CI 0.37-0.83), pembrolizumab did show a
survival benefit compared with chemotherapy in all Asian
patients with ESCC (Asian subgroup combined with Chin-
ese cohort) with an HR of 0.63 (95% CI 0.50-0.80; nominal
P < 0.0001).

Emerging global data from phase III trials has demon-
strated the benefit of ICIs when used in combination with
chemotherapy for ESCC in the first-line setting. In KEYNOTE-
590, pembrolizumab plus chemotherapy versus chemo-
therapy improved OS (HR, 0.72; 95% CI 0.60-0.88; P ¼
0.0006) and PFS (HR, 0.65; 95% CI 0.54-0.70; P < 0.0001) in
patients with ESCC11 and data from the CheckMate 648
study showed superior OS with nivolumab plus chemo-
therapy versus chemotherapy (HR, 0.74; 99.1%, 0.58-0.96;
P ¼ 0.0021).12

PD-L1 expression was comparable between Asian (non-
Chinese) patients and Chinese patients, and PD-L1 CPS �10
was seen in 50.2% and 43.7% of patients, respectively
(Table 1). In the global KEYNOTE-181 study, PD-L1 CPS �10
was seen in 35.4% of the enrolled population.2 Although
there was a statistically significant survival benefit with
pembrolizumab compared with chemotherapy in the global
PD-L1 CPS �10 population (HR, 0.69; 95% CI 0.52-0.93;
6 https://doi.org/10.1016/j.esmoop.2021.100341
P ¼ 0.0074), a trend for prolonged survival was also
observed in patients with PD-L1 CPS <10 ESCC (HR, 0.88; 95
CI 0.66-1.16); this positive trend in OS was not observed in
non-Asian patients regardless of subgroup.2 To further
explore a proper cut-off value of PD-L1 CPS in the Asian
population with ESCC, we analyzed OS for various PD-L1 CPS
expression levels (<1, �1, �5, and �10): PD-L1 CPS<1 was
seen in 16.2% of them, and OS was similar between those
who received pembrolizumab and those who received
chemotherapy (HR, 0.99; 95% CI 0.56-1.72). Although the
survival benefit was slightly more favorable in the PD-L1
CPS �10 population (HR, 0.53; 95% CI 0.37-0.75), a sub-
stantial OS improvement was still observed with pem-
brolizumab compared with chemotherapy in the PD-L1 CPS
�1 population (HR, 0.57; 95% CI 0.44-0.75). Given the lack
of second-line treatment options in patients with ESCC, PD-
L1 CPS �1 should be a reasonable cut-off value for Asian
patients with ESCC.

The difference in the survival benefits of pembrolizumab
between Asian and non-Asian patients with ESCC might be
explained by the intertumor and geographic heterogeneity
of ESCC. Risk factors for esophageal cancer differ among
geographic regions. In Western countries, the most
Volume 7 - Issue 1 - 2022

https://doi.org/10.1016/j.esmoop.2021.100341
https://doi.org/10.1016/j.esmoop.2021.100341
https://doi.org/10.1016/j.esmoop.2021.100341
https://doi.org/10.1016/j.esmoop.2021.100341
https://doi.org/10.1016/j.esmoop.2021.100341
https://doi.org/10.1016/j.esmoop.2021.100341
https://doi.org/10.1016/j.esmoop.2021.100341
https://doi.org/10.1016/j.esmoop.2021.100341
https://doi.org/10.1016/j.esmoop.2021.100341


Table 2. Response summary in Asian patients with ESCC

Best overall response, n (%) Pembrolizumab
n [ 170

Chemotherapy
n [ 170

ORRa 29 (17.1) 12 (7.1)
CR 6 (3.5) 0 (0)
PR 23 (13.5) 12 (7.1)

SD 52 (30.6) 66 (38.8)
DCRb 81 (47.6) 78 (45.9)
PD 76 (44.7) 62 (36.5)
No assessment/nonassessablec 13 (7.6) 30 (17.6)

CR, complete response; DCR, disease control rate; ESCC, esophageal squamous cell
carcinoma; ORR, objective response rate; PD, progressive disease; PR, partial
response; SD, stable disease.
a CR þ PR.
b CR þ PR þ SD.
c Captures patients for whom no post-baseline assessments were carried out
because of death, withdrawal of consent, loss to follow-up, or start of new
anticancer therapy and patients who had �1 post-baseline tumor assessment,
none of which were evaluable for response determination (e.g. not all target
lesions were captured).

Table 3. AE summary in Asian patients with ESCC

Event, n (%) Pembrolizumab
n [ 170

Chemotherapy
n [ 166

�1 AE 163 (95.9) 160 (96.4)
Grade 3-5 85 (50.0) 102 (61.4)
Led to discontinuation 20 (11.8) 22 (13.3)
Serious 58 (34.1) 64 (38.6)
Serious and led to discontinuation 17 (10.0) 13 (7.8)
Led to death 13 (7.6) 13 (7.8)

�1 Treatment-related AE 122 (71.8) 149 (89.8)
Grade 3-5 34 (20.0) 74 (44.6)
Led to discontinuation 13 (7.6) 13 (7.8)
Serious 29 (17.1) 33 (19.9)
Serious and led to discontinuation 10 (5.9) 5 (3.0)
Led to deatha 3 (1.8) 2 (1.2)

AE, adverse event; ESCC, esophageal squamous cell carcinoma.
a Grade 5 treatment-related AEs were pneumonitis (n ¼ 2) and cardiopulmonary
failure (n ¼ 1) in the pembrolizumab group and decreased neutrophil count (n ¼
1), decreased white blood cell count (n ¼ 1), and pneumonia aspiration (n ¼ 1)
in the chemotherapy group.
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common risk factors for ESCC include smoking tobacco and
alcohol consumption,13 whereas in high incidence areas of
China, neither smoking nor drinking alcohol was found to be
a significant risk factor for ESCC.14 In Asia, a common risk
factor for ESCC includes consumption of hot beverages,15

which could cause thermal damage to the esophageal
mucosa. In addition, eating foods containing N-nitroso
compounds is a common risk factor in high incidence areas
of China.16 Such different risk factors may contribute to the
heterogeneity of ESCC. Genetic differences have also been
observed in ESCC, including cross-population studies
comparing genetic changes between Asian and Caucasian
patients with ESCC. In The Cancer Genomic Database, TP53,
EP300, and NFE2L2 showed higher mutational frequencies
in Asian patients than in Caucasian patients.17 In another
study, COL11A1 had higher mutation frequency, greater
methylation, and lower protein expression in Caucasian
patients.18 The difference in gene mutation frequencies
might be related to epidemiology, risk factors, and gene loci
associated with susceptibility to ESCC between different
racial populations. These findings indicate that the cut-off
value of PD-L1 CPS may be different for patients from
different geographic regions.

In the current analysis, treatment with pembrolizumab
resulted in fewer grade 3-5 treatment-related AEs than
chemotherapy (Table 3). The incidence of serious AEs and
serious treatment-related AEs, however, was similar be-
tween the two treatment groups. The most common
immune-mediated AEs with pembrolizumab were endo-
crine disorders (hypothyroidism) and respiratory, thoracic,
and mediastinal disorders (pneumonitis) (Supplementary
Table S2, available at https://doi.org/10.1016/j.esmoop.
2021.100341). Hepatobiliary disorders and immune system
disorders were relatively rare. These safety results are
similar to those of the global KEYNOTE-181 study.2 Overall,
second-line pembrolizumab was well tolerated and toxicity
was acceptable in Asian patients with ESCC.

This analysis has several limitations. First, it is a subgroup
analysis of a global study that enrolled a new set of patients
Volume 7 - Issue 1 - 2022
in the extension study who were not included in the global
study. Although inclusion and exclusion criteria and treat-
ment regimens for the KEYNOTE-181 China extension study
were the same as for the global KEYNOTE-181 study, bias
could not be completely avoided. Second, there was a dif-
ference in the chemotherapy regimen used in the Asian
(non-Chinese) subgroup and the Chinese cohort that could
have affected the HR of pembrolizumab compared with that
of chemotherapy. Third, we did not collect information
regarding subsequent treatment, which also could have
affected the analysis of survival benefit.

In conclusion, pembrolizumab demonstrated a survival
benefit compared with chemotherapy as second-line
treatment of Asian patients with ESCC. Second-line pem-
brolizumab was also better tolerated and was associated
with less toxicity than chemotherapy. PD-L1 CPS �1 is a
reasonable cut-off value and can be used as an indication of
Asian patients with ESCC likely to respond to pem-
brolizumab as second-line treatment.
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