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Abstract
Introduction: KEYNOTE-240 investigated the efficacy and 
safety of pembrolizumab plus best supportive care (BSC) in 
sorafenib-treated patients with advanced hepatocellular 
carcinoma (HCC). Results for the subgroup of patients from 
Asia are described. Methods: Adults with advanced HCC pre-
viously treated with sorafenib were randomized 2:1 to pem-
brolizumab or placebo plus BSC. Here, the Asian subgroup 
comprised patients enrolled in Hong Kong, Japan, Korea, the 
Philippines, Taiwan, and Thailand. Primary endpoints were 

progression-free survival (PFS) per blinded central imaging 
review and overall survival (OS). Secondary endpoints in-
cluded objective response rate (ORR) per blinded central im-
aging review, duration of response (DOR), and safety. Re-
sults: The Asian subgroup included 157 patients. As of Janu-
ary 2, 2019, the median follow-up in this subgroup was 13.8 
months for pembrolizumab and 8.3 months for placebo. The 
median PFS was 2.8 months for pembrolizumab (95% confi-
dence interval [CI] 2.6–4.1) versus 1.4 months (95% CI 1.4–
2.4) for placebo (hazard ratio [HR] 0.48; 95% CI 0.32–0.70). 
The median OS was 13.8 months (95% CI 10.1–16.9) for pem-
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brolizumab versus 8.3 months (95% CI 6.3–11.8) for placebo 
(HR 0.55; 95% CI 0.37–0.80). ORR was 20.6% (95% CI 13.4–
29.5) for pembrolizumab versus 2.0% (95% CI 0.1–10.6) for 
placebo (difference: 18.5%; 95% CI 8.3–27.6). The median 
DOR was 8.6 and 2.8 months for pembrolizumab and place-
bo, respectively. Any grade treatment-related adverse 
events (TRAEs) occurred in 63 patients (58.9%) receiving 
pembrolizumab and 24 patients (48.0%) receiving placebo; 
14 (13.1%) and 2 (4.0%) patients experienced grade 3–5 
TRAEs, respectively. No treatment-related deaths occurred. 
Conclusion: Pembrolizumab demonstrated antitumor activ-
ity and was well tolerated in the Asian subgroup of KEY-
NOTE-240. A trend toward greater benefit with pembroli-
zumab in the Asian subgroup was observed compared with 
the overall cohort, supporting further evaluation of pembro-
lizumab treatment in this population.

© 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Liver cancer is one of the top 10 most diagnosed ma-
lignancies worldwide and a leading cause of cancer-relat-
ed mortality [1]. Hepatocellular carcinoma (HCC), the 
most common type of liver cancer, comprises more than 
three-fourths of all liver cancer cases [2]. The incidence 
of HCC is particularly high in Asia, accounting for ap-
proximately two-thirds of global cases [3]. Geographic 
variability between Asia and the West is largely due to 
differences in exposure to a variety of risk factors [3]. A 
common cause of HCC in Japan is hepatitis C virus 
(HCV), where mass vaccination against schistosomiasis 
with nonsterilized hypodermic needles in the 1950s re-
sulted in high rates of infection [3]. In other Southeast 
Asian and East Asian countries, the primary risk factors 
are hepatitis B virus (HBV) infection, which has been es-
timated to account for 80% of all diagnosed cases, and 
exposure to aflatoxins, which can contaminate food sup-
plies in humid areas [2, 3]. In the West (Europe and North 
America), the primary risk factors are HCV infection and 
metabolic syndrome [3]. In recent years, a shift in the ep-
idemiology of HCC has occurred with rates decreasing in 
Asia due to implementation of HBV vaccination pro-
grams and improvement in farming policies and rates in-
creasing in the West due to rising rates of metabolic syn-
drome and nonalcoholic fatty liver disease [3].

As a consequence of effective surveillance programs in 
Japan and Taiwan, >70% of patients in these countries are 
diagnosed with HCC in the early stages [4–6]. Treatment 
options for these patients include potentially curative ther-

apies, such as liver resection, orthotopic liver transplanta-
tion, and ablation methods [7–9]. Most patients in other 
countries are diagnosed with intermediate or advanced 
disease, which cannot typically be cured [5]. Until recently, 
the only systemic therapy available for advanced HCC was 
the multikinase inhibitor sorafenib [7, 10]. Within the past 
several years, 6 additional agents have been introduced to 
the treatment paradigm, including lenvatinib and atezoli-
zumab plus bevacizumab as an alternative to sorafenib in 
the first-line, and regorafenib, cabozantinib, ramuciru
mab, nivolumab (with or without ipilimumab), and pem-
brolizumab as subsequent-line therapies [7, 10–18]. How-
ever, the optimal therapeutic strategy for advanced HCC 
remains unclear. Due to the prevalence of HCC in the 
Asian region, identifying treatment options effective in 
these populations is of significant clinical importance.

Pembrolizumab is a programmed death-1 blocking 
antibody that initially showed activity in patients with 
HCC in the open-label, phase 2 KEYNOTE-224 study, 
which provided the precedent for approval in the USA, 
and for additional clinical research [17]. KEYNOTE-240 
was a placebo-controlled phase 3 study that evaluated the 
efficacy and safety of pembrolizumab in combination 
with best supportive care (BSC) in patients who had pro-
gression after sorafenib treatment or intolerance to 
sorafenib treatment [19]. The results of the final analysis 
reported a median overall survival (OS) of 13.9 months 
for pembrolizumab compared with 10.6 months for pla-
cebo (hazard ratio [HR] 0.78; 95% confidence interval 
[CI] 0.61–1.00; p = 0.0238) and median progression-free 
survival (PFS) of 3.0 and 2.8 months, respectively (HR 
0.72; 95% CI 0.57–0.90; p = 0.0022). These results did not 
reach the prespecified criteria for statistical significance 
but supported a favorable benefit-to-risk ratio for pem-
brolizumab in that population. Here, we report the out-
comes of a post hoc subgroup analysis of patients in KEY-
NOTE-240 who were enrolled in Asia.

Methods

Study Design and Patients
KEYNOTE-240 (NCT02702401) was a double-blind, placebo-

controlled, randomized phase 3 study [19]. The study protocol and 
all amendments were approved by the relevant ethics committee 
or institutional review board at each participating center, and the 
study was conducted in accordance with standards of Good Clini-
cal Practice and the Declaration of Helsinki. All participants pro-
vided written informed consent prior to enrollment.

Detailed eligibility criteria for KEYNOTE-240 have been pub-
lished previously [19]. In brief, patients were aged ≥18 years with 
a confirmed diagnosis of HCC; at least 1 measurable lesion per 
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Response Evaluation Criteria in Solid Tumors version 1.1 (RE-
CIST 1.1); documented radiographic progression after treatment 
with sorafenib or intolerance to sorafenib; Barcelona Clinic Liver 
Cancer (BCLC) stage C disease or stage B disease not amenable to 
or refractory to locoregional therapy and not amenable to curative 
treatment; a Child-Pugh class A liver score; Eastern Cooperative 
Oncology Group performance status of 0 or 1; and adequate organ 
function. Patients with treated or untreated HCV infection or con-
trolled HBV infection were eligible (the latter having received an-
tiviral therapy for at least 12 weeks with an HBV viral load <100 
IU/mL before the first dose of study drug). In the current analysis, 
active hepatitis included patients with active HBV infection (de-
fined as HBsAg-positive and/or -detectable HBV DNA) and active 
HCV infection (defined as detectable HCV RNA, which includes 
untreated patients and treatment failures).

Patients were randomly assigned 2:1 to receive pembrolizumab 
200 mg or saline placebo by intravenous infusion once every 3 
weeks. Treatment was continued until disease progression, unac-
ceptable toxicity, withdrawal from the study, or the patient had 

received 35 doses of study treatment (approximately 2 years). BSC 
was provided to patients in both treatment arms at the discretion 
of the investigator per local treatment practices.

Treatment allocation was stratified by the geographic region 
(Asia without Japan vs. non-Asia with Japan), macrovascular inva-
sion (yes vs. no), and alpha-fetoprotein (AFP) level (<200 vs. ≥ 200 
ng/mL). Enrollment of patients from Asia was capped at approxi-
mately 30% of the total study population. In this analysis, the Asian 
subgroup comprised patients enrolled in Hong Kong, Japan, Ko-
rea, the Philippines, Taiwan, and Thailand.

Assessments and Endpoints
Disease progression and tumor response were assessed using 

computed tomography or magnetic resonance imaging. Imaging 
was first conducted 6 weeks after randomization, and subsequent 
imaging was performed every 6 weeks until disease progression, 
start of the new anticancer treatment, withdrawal of consent, or 
death, whichever occurred first. Response was assessed per RE-
CIST 1.1 by blinded central imaging review. Patients who pro-

Table 1. Baseline demographics and disease characteristics in the Asian subgroup and overall study population

Characteristic Asian subgroup Overall population [19]

pembrolizumab 
(n = 107)

placebo 
(n = 50)

pembrolizumab 
(n = 278)

placebo 
(n = 135)

Age, median (range), years 67 (35–85) 65 (45–89) 67 (18–91) 65 (23–89)
Sex

Male 86 (80.4) 41 (82.0) 226 (81.3) 112 (83.0)
Female 21 (19.6) 9 (18.0) 52 (18.7) 23 (17.0)

Region of enrolling site
Asia without Japan 67 (62.6) 31 (62.0) 67 (24.1) 31 (23.0)
Japan 40 (37.4) 19 (38.0) 40 (14.4) 19 (14.1)
Rest of world 0 0 171 (61.5) 85 (62.9)

ECOG PS
0 59 (55.1) 28 (56.0) 162 (58.3) 71 (52.6)
1 48 (44.9) 22 (44.0) 116 (41.7) 64 (47.4)

Child-Pugh class
A 107 (100.0) 50 (100.0) 277 (99.6) 133 (98.5)
B 0 0 1 (0.4) 2 (1.5)

Overall BCLC stage
B 13 (12.1) 8 (16.0) 56 (20.1) 29 (21.5)
C 94 (87.9) 42 (84.0) 222 (79.9) 106 (78.5)

HBV active positivea, c 55 (51.4) 25 (50.0) 72 (25.9) 29 (21.5)
HCV active positiveb, c 18 (16.8) 8 (16.0) 43 (15.5) 21 (15.6)
Discontinuation of previous sorafenib

Intolerance 7 (6.5) 2 (4.0) 36 (12.9) 18 (13.3)
PD 100 (93.5) 48 (96.0) 242 (87.1) 117 (86.7)

Extrahepatic disease 86 (80.4) 37 (74.0) 195 (70.1) 93 (68.9)
Macrovascular invasion 13 (12.1) 6 (12.0) 36 (12.9) 16 (11.9)
AFP ≥200 ng/mL 55 (51.4) 20 (40.0) 129 (46.4) 58 (43.0)

All data are n (%) unless stated otherwise. AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; BSC, best supportive care; 
ECOG PS, Eastern Cooperative Oncology Group performance status; HBV, hepatitis B virus; HCV, hepatitis C virus; PD, progressive 
disease; Q3W, every 3 weeks. a52 (48.6%) and 25 (50.0%) patients were negative for HBV in the pembrolizumab and placebo groups, 
respectively. b89 (83.2%) and 42 (84.0%) patients were negative for HCV in the pembrolizumab and placebo groups, respectively. 
cPatients with active hepatitis.
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gressed or started a new anticancer therapy were followed up for 
survival every 12 weeks. Safety was monitored throughout the 
study and for 30 days following the end of treatment (90 days for 
serious adverse events [AEs] and immune-mediated AEs). AEs 
were graded according to the National Cancer Institute Common 
Terminology Criteria for Adverse Events version 4.0.

The primary efficacy endpoints were PFS per RECIST 1.1 by 
blinded central imaging review and OS. Secondary efficacy end-
points were time to progression (TTP), objective response rate 
(ORR), disease control rate (DCR), and duration of response 
(DOR) per RECIST 1.1 by blinded central imaging review. Safety 
and tolerability were also assessed as secondary endpoints.

Statistical Analysis
A detailed description of the statistical methods used in KEY-

NOTE-240 has been described previously [19]; the same methods 
were used in the analyses of the Asian subgroup. All analyses of the 
Asian subgroup were exploratory, and the nominal p values should 
be interpreted in this context. In brief, efficacy was analyzed in the 
intent-to-treat population, which included all patients randomly 
allocated to treatment. PFS, OS, and DOR were estimated using the 
nonparametric Kaplan-Meier method. Treatment differences in 
OS and PFS were tested using the stratified log-rank test, and a 
stratified Cox proportional hazards model with Efron’s method of 
tie handling was used to estimate HRs between the treatment arms. 
The stratification factors (geographic region, macrovascular inva-

sion, and AFP) with small strata collapsed as prespecified in the 
statistical analysis plan. Comparison of ORR and DCR between 
treatment arms was made using the stratified Miettinen and Nur-
minen method [20]. Safety was assessed in the as-treated popula-
tion, which included all patients who were randomly allocated to 
treatment and received at least 1 dose of study drug. The data cut-
off for the final analysis was January 2, 2019.

Results

Patients
A total of 413 patients were enrolled in KEY-

NOTE-240 between May 31, 2016 and November 23, 
2017. Of these, 157 patients were enrolled in Asia and 
included in the Asian subgroup (pembrolizumab, n = 
107; placebo, n = 50). Baseline demographics and dis-
ease characteristics are presented in Table 1. Baseline 
characteristics were generally similar between treat-
ment arms in the Asian subgroup, although more pa-
tients in the pembrolizumab arm had AFP ≥200 ng/mL 
at baseline than in the placebo arm (51.4 vs. 40.0%, re-
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Fig. 1. Kaplan-Meier estimates of PFS per RECIST v1.1 by blinded central imaging review in the Asia subgroup 
(ITT population). CI, confidence interval; HR, hazard ratio; ITT, intent to treat; PFS, progression-free survival; 
RECIST v1.1, Response Evaluation Criteria in Solid Tumors, version 1.1.
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spectively) (Table 1). All 157 patients received ≥1 dose 
of study drug.

At the time of the data cutoff (January 2, 2019), 100 
patients (93.5%) in the pembrolizumab arm and all pa-
tients (100%) in the placebo arm had discontinued treat-
ment (see online suppl. Fig. 1; for all online suppl. mate-
rial, see www.karger.com/doi/10.1159/000515553). The 
most common reason for discontinuation was progres-
sive disease, which occurred in 83 patients (77.6%) in the 
pembrolizumab arm and 45 patients (90%) in the placebo 
arm. Treatment was ongoing in 6 patients (5.6%), all of 
whom were in the pembrolizumab arm. The median du-
ration of follow-up was 13.8 months (range, 1.0–27.0) in 
the pembrolizumab arm and 8.3 months (range, 1.6–
25.3) in the placebo arm. The median duration of treat-
ment was 3.4 months (range, 0.0–23.4) and 2.1 months 
(range, 0.0–16.4) in the pembrolizumab and placebo 
arms, respectively. Following disease progression, subse-
quent anticancer therapies were used by 50 patients 
(46.7%) in the pembrolizumab arm and 19 patients 
(38.0%) in the placebo arm. Although the overall propor-
tion of patients receiving post-study anticancer therapies 
were lower in the placebo arm than in the pembrolizumab 
arm (likely because most placebo patients did not live 
long enough to start post-study anticancer therapy), ex-
amination of subsequent anticancer therapy use over 
time among those alive showed that the proportions of 

patients who started new anticancer therapy were similar 
(up to 5 months) or higher (up to 20 months) in the pla-
cebo arm than in the pembrolizumab arm (online suppl. 
Fig. 2).

Efficacy
The median PFS was 2.8 months (95% CI 2.6–4.1) in the 

pembrolizumab arm and 1.4 months (95% CI 1.4–2.4) in 
the placebo arm (HR 0.48; 95% CI 0.32–0.70; p < 0.0001), 
as shown in Figure 1. Kaplan-Meier estimates of PFS rates 
at 12 months were 16.9% (95% CI 9.8–25.6) and 0.0% (95% 
CI not applicable [NA]–NA) for pembrolizumab and pla-
cebo arms, respectively. Kaplan-Meier estimates of PFS 
rates at 24 months were 10.8% (95% CI 5.1–19.1) and 0.0% 
(95% CI NA–NA) for pembrolizumab and placebo arms, 
respectively. The median TTP was 2.8 months (95% CI 
2.6–4.3) in the pembrolizumab arm and 1.4 months (95% 
CI 1.4–2.4) in the placebo arm (HR 0.46; 95% CI 0.31–0.68; 
p < 0.0001). As of January 2, 2019, 72 patients (67.3%) in 
the pembrolizumab arm and 44 patients (88.0%) in the pla-
cebo arm had died. The median OS was 13.8 months (95% 
CI 10.1–16.9) in the pembrolizumab arm and 8.3 months 
(95% CI 6.3–11.8) in the placebo arm (HR 0.55; 95% CI 
0.37–0.80; p = 0.0009), as shown in Figure 2. Kaplan-Mei-
er estimates of OS rates at 12 months were 54.2% (95% CI 
44.3–63.1) and 36.0% (95% CI 23.1–49.1) for the pembro-
lizumab and placebo arms, respectively. Kaplan-Meier es-
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timates of OS rates at 24 months were 26.1% (95% CI 16.8–
36.5) and 7.8% (95% CI 1.7–20.3) for the pembrolizumab 
and placebo arms, respectively.

ORR was 20.6% (95% CI 13.4–29.5) in the pembroli-
zumab arm and 2.0% (95% CI 0.1–10.6) in the placebo 
arm (treatment difference: 18.5%; 95% CI 8.3–27.6; p = 
0.00135) (Table 2). DCR was 59.8% (95% CI 49.9–69.2) 
in the pembrolizumab arm and 40.0% (95% CI 26.4–54.8) 
in the placebo arm (treatment difference: 20.1%; 95% CI 
3.1–35.7; p = 0.01014). The median time to response was 
1.6 months (range, 1.2–9.8) in the pembrolizumab arm 
and 1.4 months for the 1 patient who responded in the 
placebo arm. The median DOR was 8.6 months (range, 
3.8 + to 23.5) and 2.8 months for the pembrolizumab and 
placebo arms, respectively. The Kaplan-Meier estimate of 
patients with a DOR of ≥12 months was 7 (40.6%) pa-
tients in the pembrolizumab arm. The 1 patient in the 
placebo arm did not have an extended response duration.

Safety
AEs of any cause occurred in 103 patients (96.3%) in 

the pembrolizumab arm and 45 patients (90.0%) in the 
placebo arm (Table 3). Grade 3–5 AEs were reported in 
51 patients (47.7%) and 19 patients (38.0%) in the pem-
brolizumab and placebo arms, respectively. AEs leading 
to treatment discontinuation occurred in 9 patients 
(8.4%) in the pembrolizumab arm and 2 patients (4.0%) 
in the placebo arm. Serious AEs were reported by 31 pa-
tients (29.0%) and 9 patients (18.0%) in the pembroli-
zumab and placebo arms, respectively.

Treatment-related AEs (TRAEs) occurred in 63 pa-
tients (58.9%) in the pembrolizumab arm and 24 patients 
(48.0%) in the placebo arm. Grade 3–5 TRAEs occurred 
in 14 patients (13.1%) and 2 patients (4.0%) in the pem-
brolizumab and placebo arms, respectively. TRAEs lead-
ing to discontinuation occurred in 3 patients (2.8%) in the 

pembrolizumab arm and no patients in the placebo arm. 
One patient in the pembrolizumab arm died due to an AE; 
this was not considered related to treatment. Immune-
mediated AEs occurred in 24 patients (22.4%) in the pem-
brolizumab arm and 2 patients (4.0%) in the placebo arm. 
These events were grades 3–5 in 7 (6.5%) patients in the 
pembrolizumab arm. No patient in the placebo arm had a 
grade 3–5 event. Immune-mediated hepatitis events on 
the basis of investigator assessment and sponsor assess-
ment were infrequent in the pembrolizumab arm (1 [0.9%] 
and 2 [1.9%], respectively), and no immune-mediated 
hepatitis events by either assessment occurred in the pla-
cebo arm. No patients experienced HBV or HCV flares.

Discussion

The results from this subgroup analysis of patients in 
KEYNOTE-240 enrolled in Asia were generally consis-
tent with those of the overall cohort [19] but with a trend 

Table 2. Best overall response per RECIST 1.1 by blinded central imaging review in the Asian subgroup

Response Pembrolizumab (n = 107) Placebo (n = 50) Difference in rate vs. placebo

n % (95% CI) n % (95% CI) % (95% CI)a p valueb

ORR 22 20.6 (13.4–29.5) 1 2.0 (0.1–10.6) 18.5 (8.3–27.6) 0.0014
DCR 64 59.8 (49.9–69.2) 20 40.0 (26.4–54.8) 20.1 (3.1–35.7) 0.0101

AFP, alpha-fetoprotein; CI, confidence interval; DCR, disease control rate; ORR, objective response rate. a Based on the Miettinen 
and Nurminen method stratified by geographic region (Asia without Japan vs. non-Asia with Japan), macrovascular invasion (yes vs. 
no) and AFP level (<200 vs. ≥200 ng/mL) with small strata collapsed as prespecified in the statistical analysis plan. b One-sided p value 
for testing. H0: difference in % = 0 versus H1: difference in % >0.

Table 3. Safety summary

AE, n (%) Pembrolizumab 
(n = 107)

Placebo 
(n = 50)

Any grade AE 103 (96.3) 45 (90.0)
Grades 3–5 51 (47.7) 19 (38.0)
Serious AE 31 (29.0) 9 (18.0)
Led to discontinuation 9 (8.4) 2 (4.0)

TRAE 63 (58.9) 24 (48.0)
Grades 3–5 14 (13.1) 2 (4.0)
Serious AE 11 (10.3) 0 (0.0)
Led to death 0 (0.0) 0 (0.0)
Led to discontinuation 3 (2.8) 0 (0.0)

AE, adverse event; TRAE, treatment-related AE.
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toward improved efficacy among patients receiving pem-
brolizumab in the Asian subgroup. It is notable that pem-
brolizumab reduced the risk of death by 45% in the Asian 
subgroup compared with 22% in the overall cohort [19]. 
In the overall cohort, the smaller-than-expected risk of 
death reduction was attributed primarily to the higher-
than-expected OS in the placebo group, which was 
thought to in part reflect the effect on survival of post-
study treatment with newly approved agents, such as 
regorafenib and nivolumab [19]. The OS in the placebo 
arm of the Asian subgroup analysis was 8.3 months, 
which was closer to the expected survival time for this pa-
tient group, rather than 10.6 months reported in the over-
all cohort [19]. The trend toward improved outcomes in 
the Asian cohort compared with the overall cohort may 
have been the result of a combination of factors, including 
the availability of post-study anticancer therapy and in-
herent geographical differences in survival among pa-
tients with HCC. The OS HR in the overall population of 
the KEYNOTE-240 study may have been diluted by the 
post-study anticancer therapy because sensitivity analy-
ses that adjusted for the use of such medication resulted 
in a lower HR [19]. In addition, shorter survival times in 
Asian patients receiving placebo versus non-Asian pa-
tients receiving placebo were expected given evidence 
from published studies [21, 22]. In patients with advanced 
HCC receiving sorafenib, the median OS in the placebo 
arm of a study conducted in Europe, North America, 
South America, and Australasia was 7.9 months [21], 
whereas the median OS in the placebo arm of a study con-
ducted in China, South Korea, and Taiwan was 4.2 months 
[22]. It is possible that with shorter survival time in Asian 
patients, a smaller fraction of placebo patients had an op-
portunity to start new anticancer therapies compared 
with patients outside of Asia, which led to less dilution of 
the treatment effect by post-study anticancer therapy. 
Furthermore, published reports examining immune 
checkpoint inhibitors in patients with HCC have shown 
a trend toward greater survival in patients with a viral 
hepatitis etiology of HCC [18, 19].

The Asian cohort was balanced between the pembroli-
zumab and placebo arms but it did differ from the overall 
cohort in some important disease characteristics, includ-
ing a higher proportion of the Asian cohort having an over-
all BCLC stage C, active HBV, and extrahepatic disease 
(Table 1). The median PFS was similar between the Asian 
subgroup and the overall cohort, with an improved PFS 
observed with pembrolizumab compared with placebo in 
the former. The plateau in the Kaplan-Meier curve for PFS 
between 13 and 25 months for the Asian subgroup was also 

indicative of a long-term benefit for some patients. The 
treatment difference in ORR was also larger in the Asian 
subgroup than in the overall cohort (18.5 vs. 13.8%). The 
median DOR, however, was shorter in the Asian subgroup 
than in the overall cohort. This may be a consequence of 
the Asian subgroup having more advanced disease, as is 
reflected in the higher proportion of patients in this popu-
lation having BCLC stage C and extrahepatic disease. Safe-
ty and tolerability in the Asian subgroup were similar to 
that observed in the overall cohort, except that the discon-
tinuation rate due to AEs was less than half that reported 
in the overall cohort. Immune-mediated AEs occurred in 
a generally similar proportion of patients in the Asian sub-
group (pembrolizumab, 22.4%; placebo, 4.0%) and overall 
cohort (pembrolizumab, 18.0%; placebo, 8.2%), although 
the proportion of patients with AEs in the placebo arm of 
the Asian cohort was lower than that in the overall cohort 
[19]. Immune-mediated hepatitis events were infrequent 
and occurred in a similar proportion of patients in the 
Asian subgroup and overall cohort. The safety results were 
also consistent with the known profile of pembrolizumab.

Similar results to those observed in this analysis have 
been reported for nivolumab. In a post hoc analysis of the 
phase 1/2 CheckMate 040 study, the efficacy and safety of 
nivolumab in Asian patients was found to be comparable 
to the intent-to-treat population [23]. The differences in 
demographics were also similar to the Asian subgroup in 
this analysis, with a higher proportion of Asian patients 
having HBV-related HCC and more patients having ad-
vanced disease. Of note, the phase 3 study KEYNOTE-394 
is underway and is evaluating pembrolizumab plus BSC 
compared with placebo plus BSC in previously treated 
Asian patients with advanced HCC (ClinicalTrials.gov 
identifier NCT03062358). By design, ∼80% of patients in 
KEYNOTE-394 are from mainland China, and this study 
differs from the Asian subgroup in KEYNOTE-240. This 
study will further elucidate the treatment effects observed 
in this subanalysis as well as the overall efficacy and safe-
ty of pembrolizumab in combination with BSC in pa-
tients with advanced HCC who are of Asian descent.

Trials investigating other second-line agents for HCC 
have also reported regional variation in outcome. The 
phase 3 RESORCE study, which investigated regorafenib 
in patients with HCC who had progressed on sorafenib, 
showed a trend toward improved OS, PFS, and TTP in 
Asian patients [13]. In the phase 3 REACH-2 study, which 
investigated ramucirumab after sorafenib in patients with 
advanced HCC who had increased AFP concentrations, 
the OS HRs were 0.65 for the Japanese cohort; 0.76 for the 
cohort that included patients from the Americas, Europe, 
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Israel, and Australia; and 0.83 for the Asian cohort (with-
out Japan) [15]. The results of the phase 3 CELESTIAL 
trial, which investigated cabozantinib in patients with 
previously treated advanced HCC, showed that patients 
from the Asian region gained no benefit from treatment 
with cabozantinib compared with the overall population 
(HR for death 1.01 vs. 0.76, respectively) [14]. These re-
sults support the importance of evaluating regional dif-
ferences in response to treatment in future clinical trials.

There are several factors that should be considered 
when interpreting the results of this subgroup analysis. 
First, the selection of a subgroup results in a smaller study 
population for analysis, and smaller sample sizes may 
limit interpretation. Second, the population of patients 
included in the KEYNOTE-240 study were selected to 
have well-preserved liver function. Therefore, these pa-
tients may not reflect the broader population of patients 
who are treated in the real-world setting. The patients in 
the Asian subgroup were also more likely to have active 
HBV, BCLC stage C, and extrahepatic disease. The rela-
tively higher rate of active HBV reflects the underlying 
epidemiology of HCC in Southeast Asian and East Asian 
countries, whereas HCV is more commonly the cause in 
Japan and the West [3].

Conclusion

The results of this analysis show that pembrolizumab 
had antitumor activity and a manageable safety profile in 
Asian patients with previously treated advanced HCC in 
the KEYNOTE-240 study. Furthermore, the results ob-
served in the current analysis support a trend toward su-
perior outcomes with pembrolizumab in the Asian sub-
group than were reported for the overall cohort. Addi-
tional analysis validating the findings observed herein 
will elucidate the role of pembrolizumab in improving 
outcomes specifically in Asian patients. Notwithstand-
ing, these results support the growing body of evidence 
that there may be regional differences in the treatment 
response for HCC, supporting a favorable benefit-to-risk 
ratio for use of second-line pembrolizumab in Asian pa-
tients with previously treated advanced HCC.
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