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Abstract
Introduction: KEYNOTE-240 showed a favorable benefit/risk
profile for pembrolizumab versus placebo in patients with

sorafenib-treated advanced hepatocellular carcinoma (HCC);
however, prespecified statistical significance criteria for
overall survival (OS) and progression-free survival (PFS)
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superiority were not met at the final analysis. Outcomes
based on an additional 18 months of follow-up are reported.
Methods: Adults with sorafenib-treated advanced HCC were
randomized 2:1 to pembrolizumab 200 mg intravenously
every 3 weeks or placebo. Dual primary endpoints were OS
and PFS assessed per RECIST v1.1 by blinded independent
central review (BICR). Secondary endpoints included ob-
jective response rate (ORR), assessed per RECIST v1.1 by
BICR, and safety. Results: 413 patients were randomized
(pembrolizumab, n = 278; placebo, n = 135). As of July 13,
2020, median (range) time from randomization to data
cutoff was 39.6 (31.7-48.8) months for pembrolizumab and
39.8 (31.7-47.8) months for placebo. Estimated OS rates
(95% ClI) were 17.7% (13.4-22.5%) for pembrolizumab and
11.7% (6.8-17.9%) for placebo at 36 months. The estimated
PFS rate (95% Cl) for pembrolizumab was 8.9% (5.3-13.6%)
and 0% for placebo at 36 months. ORR (95% Cl) was 18.3%
(14.0-23.4%) for pembrolizumab and 4.4% (1.6-9.4%) for
placebo. Immune-mediated hepatitis events did not in-
crease with follow-up. No viral hepatitis flare events were
reported. Conclusion: With extended follow-up, pem-
brolizumab continued to maintain improvement in OS and
PFS and was associated with a consistent adverse event
profile compared with placebo in patients with sorafenib-
treated advanced HCC. Although KEYNOTE-240 did not
meet prespecified statistical significance criteria at the final
analysis, these results together with the antitumor activity of
second-line pembrolizumab observed in KEYNOTE-224 and
the statistically significant and clinically meaningful OS and
PFS benefits of second-line pembrolizumab in patients from
Asia observed in KEYNOTE-394 reinforce the clinical activity
of pembrolizumab in previously treated patients with

advanced HCC. © 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Morbidity and mortality of primary liver cancer remain
high globally despite improvements in detection and
therapeutic management. Worldwide age-standardized
incidence and mortality rates per 100,000 persons in
2020 were 9.5 and 8.7, respectively [1]. The most common
histologic type of primary liver cancer is hepatocellular
carcinoma (HCC), which accounts for up to 85% of all
primary liver cancer cases [2]. Systemic treatment options
in the first-line setting for patients with advanced stage
HCC have evolved rapidly, and options now include
sorafenib [3], lenvatinib [4], atezolizumab plus bev-
acizumab [5, 6], and durvalumab plus tremelimumab [7].
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When disease progression occurs or when patients are
unable to tolerate first-line treatment, second-line options
include regorafenib [8], cabozantinib [9], and ramucir-
umab (in patients with an a-fetoprotein level >400 ng/mL)
[10] and, in the USA, pembrolizumab [11, 12] and
nivolumab with ipilimumab [13].

The programmed cell death protein 1 inhibitor
pembrolizumab received accelerated regulatory approval
from the US Food and Drug Administration on the basis
of the global phase 2 single-arm KEYNOTE-224 study
[11] in patients with sorafenib-treated advanced HCC.
This study showed a promising objective response rate
(ORR) of 17% at the time of the primary analysis [11]
with confirmation of durability after longer term follow-
up and 77% of responders with a duration of response
(DOR) lasting >12 months [14]. Pembrolizumab also
demonstrated efficacy and a manageable adverse event
(AE) profile in patients with sorafenib-treated advanced
HCC in the randomized, double-blind, placebo-
controlled, phase 3 KEYNOTE-240 study [12]. The
study did not meet prespecified statistical significance
criteria for overall survival (OS) or progression-free
survival (PFS) but did show a favorable benefit/risk
profile for pembrolizumab. Median OS at the final
analysis was 13.9 months for pembrolizumab versus
10.6 months for placebo (hazard ratio [HR], 0.781; 95%
confidence interval [CI]: 0.611-0.998). At the first interim
analysis when testing for PFS and ORR was prespecified,
median PFS for pembrolizumab was 3.0 months versus
2.8 months for placebo (HR, 0.775; 95% CI: 0.609-0.987)
and ORR was 16.9% (complete response [CR], n = 3) for
pembrolizumab and 2.2% (CR, n = 0) for placebo. AEs
were consistent with the known safety profile of pem-
brolizumab. This report describes outcomes based on an
additional 18 months of follow-up since the final analysis
of KEYNOTE-240, with a median follow-up of 40
months.

Methods

Study Design and Patients

KEYNOTE-240 (NCT02702401) was a double-blind, placebo-
controlled, randomized phase 3 study [12]. Detailed eligibility
criteria for KEYNOTE-240 have been published previously [12].
In brief, enrollment criteria included: (1) adults with a confirmed
diagnosis of HCC by imaging or pathology; (2) at least 1 mea-
surable lesion per Response Evaluation Criteria in Solid Tumors
(RECIST) version 1.1; (3) documented radiographic progression
after treatment with sorafenib or intolerance to sorafenib; (4)
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; (5) Child-Pugh liver class A;
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(6) Eastern Cooperative Oncology Group performance status of 0
or 1; and (7) adequate organ function. Patients with past or
ongoing hepatitis C virus (HCV) or controlled hepatitis B virus
(HBV) infection were eligible if protocol-defined criteria were
met. HCV infection was defined as anti-hepatitis C antibody-
positive and detectable HCV RNA based on laboratory assess-
ment, and HBV infection was defined as hepatitis B surface
antigen-positive and/or detectable HBV DNA based on labo-
ratory assessment.

Patients were randomly assigned 2:1 to receive pem-
brolizumab 200 mg or saline placebo by intravenous infusion
once every 3 weeks. Treatment was continued until disease
progression, unacceptable toxicity, withdrawal from the study, or
receipt of 35 doses of study treatment (approximately 2 years).
Best supportive care was provided to patients in both treatment
arms at the discretion of the investigator per local treatment
practices. Treatment allocation was stratified by geographic re-
gion (Asia without Japan vs. non-Asia with Japan), macro-
vascular invasion (yes vs. no), and a-fetoprotein level (<200 ng/
mL vs. >200 ng/mL).

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 Clinical Practice and the Declaration of
Helsinki. All participants provided written informed consent prior
to enrollment. The study protocol and the name of each Ethics
Committee/Institutional Review Board at each participating center
including approval numbers are shown in the Online Supple-
mental Materials.

Assessments and Endpoints

Disease progression and tumor response were assessed using
computed tomography or magnetic resonance imaging. Initial
tumor imaging was conducted within 3 weeks of randomization,
and tumor imaging during the study was conducted 6 weeks after
randomization, with subsequent imaging conducted every 6 weeks
until disease progression, start of the new anticancer treatment,
withdrawal of consent, death, or notification by the sponsor,
whichever occurred first. Response was assessed per RECIST v1.1
by blinded independent central review (BICR). Patients who
discontinued treatment underwent imaging assessment at the time
of discontinuation. Patients who discontinued treatment without
documented disease progression were monitored until starting
new anticancer therapy, disease progression, or the end of study,
whichever occurred first. AEs were monitored throughout the
study and for 30 days following the end of treatment or before the
start of new anticancer therapy, whichever occurred first. Serious
AEs were monitored for 90 days following the end of treatment or
30 days after the end of treatment if the patient started new
anticancer therapy, whichever occurred first. AEs were graded
according to the National Cancer Institute Common Terminology
Criteria for Adverse Events v4.0.

The primary efficacy endpoints were PFS per RECIST v1.1 by
BICR and OS. Secondary endpoints were ORR, DOR, disease
control rate (DCR), and time to progression (TTP), all assessed per
RECIST v1.1 by BICR, and safety and tolerability.

Statistical Analysis
OS, PFS, TTP, and DOR were estimated using the Kaplan-
Meier method. HR and 95% CI are based on the Cox regression

Longer Term Follow-Up for
Pembrolizumab in HCC

model with Efron’s method for handling ties, with treatment as a
covariate stratified by the same stratification factors for ran-
domization, with small strata collapsed as prespecified in the
statistical analysis plan [12]. Efficacy was assessed in the intention-
to-treat (ITT) population, defined as all randomly assigned pa-
tients, and safety was assessed in the as-treated population, defined
as all randomly assigned patients who received >1 dose of
treatment.

An exploratory post hoc landmark analysis was conducted to
evaluate the association between objective response and OS in the
ITT population among patients receiving pembrolizumab. The
landmark method [15, 16] was used to evaluate OS after the
landmark time by objective response at landmark time points of 6,
12, and 18 weeks after randomization for patients in the pem-
brolizumab arm. Landmark times were determined by the tumor
imaging assessment scheduled at every 6 weeks plus a 7-day as-
sessment window. Responders at each landmark time point were
defined as patients with any BICR assessment of CR or partial
response (PR) before the landmark time (specifically, before the
end of the respective scheduled visit window); all other patients
were defined as nonresponders. Confirmation of response on the
subsequent scan was not required for this analysis. Patients who
died before a landmark time point were excluded from that
landmark time point analysis. OS after the landmark was estimated
using the Kaplan-Meier method, and the HR for survival after the
landmark for the responders versus nonresponders at the land-
mark and its 95% CI were calculated from the Cox proportional
hazard regression model with Efron’s method for handling ties,
with responder status by the landmark time as a single covariate.
The data cutoff for this analysis was July 13, 2020.

Results

Patients

A total of 413 patients were enrolled in KEYNOTE-
240. Of these, 278 were randomly assigned to pem-
brolizumab and 135 to placebo. Baseline demographic
and disease characteristics have been previously pub-
lished [12]. Briefly, in the pembrolizumab and placebo
arms the median age was 67 years and 65 years, 81.3% and
83.0% were male, 63.7% and 63.7% had a Child-Pugh
liver score of A5, and 79.9% and 78.5% had BCLC stage C
disease, respectively.

As of July 13, 2020, the median (range) time from
randomization to data cutoff was 39.6 (31.7-48.8)
months for pembrolizumab and 39.8 (31.7-47.8) months
for placebo among patients in the ITT population.
Treatment was discontinued in 259 patients (93.2%) in
the pembrolizumab arm and 134 patients (99.3%) in the
placebo arm, mostly because of disease progression
(pembrolizumab, n = 181, 65.1%; placebo, n = 102, 75.6%;
Fig. 1). Among treated patients, median (range) duration
of treatment exposure was 3.48 (0.03-37.1) months for
pembrolizumab and 2.83 (0.03-24.2) months for placebo.
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Randomly allocated
(n =413)

Discontinued (n = 259)

« Progressive disease (n = 181)
« Adverse event (n = 52)

« Clinical progression (n = 12)
« Patient withdrawal (n = 7)

« Physician decision (n = 6)

» Complete response (n = 1)

« Protocol deviation (n = 0)

« Excluded medication (n = 0)

Pembrolizumab allocated
(n =278)

Completed Completed
(n=19) (n=1)

Placebo allocated
(GERED))

Discontinued (n = 134)

« Progressive disease (n = 102)
« Adverse event (n = 11)

« Clinical progression (n = 12)

« Patient withdrawal (n = 5)
« Physician decision (n = 2)
« Protocol deviation (n = 1)
« Excluded medication (n = 1)

Fig. 1. Patient disposition.

Efficacy

As of the data cutoff, 232 (83.5%) of 278 patients in the
pembrolizumab arm and 120 (88.9%) of 135 patients in
the placebo arm had died; median (95% CI) OS was 13.9
(11.6-16.0) months for pembrolizumab and 10.6
(8.3-13.5) months for placebo (HR for death, 0.771; 95%
CL: 0.617-0.964; Fig. 2a). The estimated OS rates (95%
CI) were 28.8% (23.6-34.2) for pembrolizumab and
20.4% (14.1-27.6) for placebo at 24 months, and 17.7%
(13.4-22.5) and 11.7% (6.8-17.9), respectively, at 36
months.

With extended follow-up, the median (95% CI) PES was
3.0 (2.8-4.1) months for pembrolizumab and 2.8 (1.6-3.0)
months for placebo (HR for progressive disease [PD] or
death, 0.718; 95% CI: 0.571-0.903; Fig. 2b). The estimated
PES rates (95% CI) were 11.6% (7.7-16.5) for pem-
brolizumab and 4.8% (1.8-10.0) for placebo at 24 months,
and 8.9% (5.3-13.6) and 0% (not applicable [NA]-NA),
respectively, at 36 months. The median (95% CI) TTP was
3.8 (2.8-4.4) months for pembrolizumab and 2.8 (1.6-2.9)
months for placebo (online suppl. Fig. 1; for all online suppl.
material, see www.karger.com/doi/10.1159/000529636). OS
and PFS across subgroups based on baseline demographic
and clinical characteristics are shown in Figure 3.
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The ORR (95% CI) was 18.3% (14.0-23.4) for
pembrolizumab and 4.4% (1.6-9.4) for placebo
(Table 1). The DCR (95% CI) was 62.2% (56.2-68.0) for
pembrolizumab and 53.3% (44.6-62.0) for placebo.
Among responders in the pembrolizumab arm, a best
overall response of CR was observed in 10 patients and
PR in 41 patients. A total of 122 patients had stable
disease, and 91 patients had PD in the pembrolizumab
arm. Among responders in the placebo arm, a best
overall response of PR was observed in 6 patients; there
was no CR. A total of 66 patients had stable disease, and
57 patients had PD in the placebo arm. Median (range)
time to response was 2.7 (1.2-16.9) months for pem-
brolizumab and 2.9 (1.1-6.9) months for placebo. With
extended follow-up, 53.7% of responders in the pem-
brolizumab arm and 50.0% of responders in the placebo
arm had DOR >12 months, and the median (range)
DOR was 139 (1.5+ to 41.9+) months for pem-
brolizumab and 15.2 (2.8-21.9) months for placebo.

In the landmark analysis, OS after landmark time was
longer for responders compared with nonresponders at
each landmark time point. At week 6, there were 21
responders and 248 nonresponders. The median OS after
landmark time was not reached (NR; 95% CI: 18.2-NR)
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Fig. 2. OS and PES (ITT). OS (a) and PES (b) per RECIST v1.1 by BICR. a Based on the Cox regression model with
Efron’s method for handling ties, with treatment as a covariate stratified by the same stratification factors for
randomization, with small strata collapsed as prespecified in the statistical analysis plan. BICR, blinded independent
central review; CI, confidence interval; HR, hazard ratio; I'TT, intention to treat; PES, progression-free survival; OS,
overall survival; RECIST v1.1, Response Evaluation Criteria in Solid Tumors, version 1.1.

in responders and 12.1 months (95% CI: 9.9-14.1) in
nonresponders (online suppl. Fig. 2). The HR for OS after
landmark time for responders versus nonresponders at
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week 6 was 0.27 (95% CI: 0.14-0.53). At week 12, there
were 37 responders and 218 nonresponders. The median
OS after landmark time was 26.9 months (95% CI:
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0s PFS2
Events/patients HR (95% CI) Events/patients HR (95% Cl)

Overall 352/413 - 0.77 (0.62-0.96)  343/413 - 0.72 (0.57-0.90)
Age

>65 years 199/240 —— 0.85 (0.63-1.15)  191/240 - 0.66 (0.48-0.90)

<65 years 153/173 —— 0.74 (0.53-1.04)  152/173 ——— 0.92 (0.65-1.31)
Sex

Male 287/338 - 0.74 (0.57-0.94) 281/338 - 0.73 (0.57-0.94)

Female 65/75 —®— (.88 (0.49-1.59) 62/75 —— 0.63 (0.35-1.13)
Geographic region

Asia without Japan 90/98 —®— 0.61 (0.39-0.96) 88/98 - 0.52 (0.32-0.84)

Non-Asia with Japan ~ 262/315 — 0.83 (0.64-1.07)  255/315 i 0.79 (0.61-1.03)
ECOG performance status

0 193/233 - 0.72 (0.53-0.98) 196/233 - 0.69 (0.51-0.94)

1 159/180 —a— 0.97 (0.69-1.37) 147/180 —a— 0.84 (0.59-1.20)
Macrovascular invasion

Yes 47/52 —8—— 0.74 (0.40-1.39) 45/52 —= 0.82 (0.43-1.54)

No 305/361 — 0.78 (0.61-0.98)  298/361 E 0.70 (0.55-0.90)
o-Fetoprotein (ng/mL)

<200 183/226 - 0.66 (0.49-0.90) 178/226 - 0.63 (0.46-0.86)

>200 169/187 —— 0.88 (0.63-1.23)  165/187 —— 0.83 (0.59-1.16)
Sorafenib discontinuation reason

PD 311/359 - 0.72 (0.56-0.91)  301/359 - 0.73 (0.57-0.93)

Intolerance 41/54 —@—— 0.87 (0.45-1.69) 42/54 - 0.54 (0.27-1.08)
Extrahepatic spread

Yes 242/287 - 0.77 (0.59-1.00) 246/287 - 0.66 (0.50-0.87)

No 110/126 —— 0.77 (0.51-1.17) 97/126 —m— 0.93 (0.60-1.44)
Etiology

HBV 95/101 -m— 0.52 (0.32-0.83) 93/101 - 0.68 (0.42-1.09)

HCV 51/64 —m— 0.67 (0.36-1.25) 49/64 - 0.46 (0.24-0.90)

Uninfected 206/248 —H 0.88 (0.66-1.18) 201/248 — 0.76 (0.56-1.02)
BCLC status

B 72/85 1.06 (0.62—-1.79) 65/85 —= 0.89 (0.53-1.52)

C 280/328 - 0.72 (0.56-0.92) 278/328 | I-l— I0.67 (0.52-0.87)

0.105 1.0 2.0 0.105 1.0 2.0
Favors Favors Favors Favors
Pembrolizumab Placebo Pembrolizumab Placebo

Fig. 3. Analysis of OS and PFS across predefined subgroups. *PES assessed per RECIST v1.1 by BICR. BCLC,
Barcelona Clinic Liver Cancer status; BICR, blinded independent central review; CI, confidence interval; ECOG,
Eastern Cooperative Oncology Group; HBV, hepatitis B virus; HCV, hepatitis C virus; HR, hazard ratio; OS,
overall survival; PD, progressive disease; PFS, progression-free survival; RECIST v1.1, Response Evaluation

Criteria in Solid Tumors, version 1.1.

17.8-NR) in responders and 10.8 months (95% CI:
8.5-12.7) in nonresponders (online suppl. Fig. 3). The HR
for OS after landmark time for responders versus non-
responders at week 12 was 0.36 (95% CI: 0.23-0.57). At
week 18, there were 41 responders and 191 nonre-
sponders. The median OS after landmark time was
30.8 months (95% CI: 16.5-NR) in responders and
10.9 months (95% CI: 9.0-13.2) in nonresponders (online
suppl. Fig. 4). The HR for OS after landmark time for
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responders versus nonresponders at week 18 was 0.34
(95% CI: 0.21-0.53).

Safety

All-cause AEs occurred in 270 (96.8%) of 279 treated
patients in the pembrolizumab arm and 122 (91.0%) of
134 treated patients in the placebo arm (grade 3 or 4:
pembrolizumab, n = 149 [53.4%]; placebo, n = 62 [46.3%]
Table 2). The most frequent (>15% of patients) of these
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Table 1. Response in ITT population assessed per RECIST v1.1 by BICR

Pembrolizumab (n = 278) Placebo (n = 135)

Objective response rate (CR + PR), n %

Disease control rate (CR + PR + SD), n (%)

Best overall response, n (%)?

CR

PR

SD

PD

Not evaluable

Not assessableP
TTR, median (range), months
DOR,€ median (range), months
DOR >12 months, %¢

51 (18.3) 6 (44)

173 (62.2) 72 (53.3)

10 (3.6) 0

41 (14.7) 6 (4.4)

122 (43.9) 66 (48.9)

91 (32.7) 57 (42.2)

6 (2.2) 3(2.2)

8 (2.9) 3(2.2)

2.7 (1.2-16.9) 2.9 (1.1-6.9)
13.9 (1.5+ to 41.9+) 15.2 (2.8-21.9)
53.7 50.0

BICR, blinded independent central review; CR, complete response; DOR, duration of response; ITT, in-
tention to treat; PD, progressive disease; PR, partial response; RECIST v1.1, Response Evaluation Criteria in
Solid Tumors, version 1.1; SD, stable disease; TTR, time to response. 2Confirmed best response assessed per
RECIST v1.1 by BICR. PPatients with baseline assessment by investigator or central radiology but without
post-baseline assessment on the data cutoff date, including discontinuation or death before first post-
baseline assessment. “Assessed in responders who had a best overall response as confirmed complete
response or partial response by product-limit (Kaplan-Meier) method for censored data. “From product-limit
(Kaplan-Meier) method for censored data for patients with confirmed response. “+” indicates that there is no
progressive disease by the time of the last disease assessment. Data cutoff: July 13, 2020.

are shown in Table 2. All-cause AEs leading to discon-
tinuation occurred in 52 (18.6%) patients in the pem-
brolizumab arm and 13 (9.7%) patients in the placebo
arm. The most frequent AEs leading to discontinuation
were ascites (pembrolizumab, n = 13 [4.7%]; placebo, n =
3 [2.2%]), increased aspartate aminotransferase (pem-
brolizumab, n = 5 [1.8%]; placebo, n = 1 [0.7%]), in-
creased blood bilirubin (pembrolizumab, n = 4 [1.4%];
placebo, n = 2 [1.5%]), and esophageal varices hemor-
rhage (pembrolizumab, n = 4 [1.4%]; placebo, n = 0). To
ensure patient safety, stringent discontinuation criteria
were applied per protocol. For instance, any clinically
detectable ascites required permanent discontinuation
from treatment. All-cause AEs leading to death occurred
in 7 (2.5%) patients in the pembrolizumab arm and 4
(3.0%) patients in the placebo arm.

A total of 171 (61.3%) patients in the pembrolizumab
arm and 65 (48.5%) patients in the placebo arm experi-
enced treatment-related AEs of any grade, with most low
grade in severity (grade 3 or 4: pembrolizumab, n = 54
[19.4%]; placebo, n = 10 [7.5%]; online suppl. Table 1). The
most frequent (>10% of patients) treatment-related AEs
were pruritus (pembrolizumab, n = 39 [14.0%]; placebo,
n=7[52%]) and fatigue (pembrolizumab, n = 28 [10.0%];
placebo, n = 19 [14.2%]). A total of 19 (6.8%) patients in
the pembrolizumab arm and 1 (0.7%) patient in the

Longer Term Follow-Up for
Pembrolizumab in HCC

placebo arm discontinued due to treatment-related AEs.
The most frequent treatment-related AEs leading to dis-
continuation in the pembrolizumab arm were increased
alanine aminotransferase, increased aspartate amino-
transferase, increased blood bilirubin, immune-mediated
hepatitis, and interstitial lung disease (n = 2 [0.7%] each).
The only treatment-related AE that led to discontinuation
in the placebo arm was anemia. In the follow-up period,
there were no treatment-related AEs that led to death. The
only treatment-related AE that led to death remained the
malignant neoplasm progression reported at the time of
the final analysis in the pembrolizumab arm.

All-cause immune-mediated AEs based on a list of
terms prespecified by the sponsor regardless of attribu-
tion to study treatment by the investigator occurred in 50
(17.9%) patients in the pembrolizumab arm and 11
(8.2%) patients in the placebo arm, with most low grade
in severity (grade 3 or 4: pembrolizumab, n = 20 [7.2%];
placebo, n = 1 [0.7%]; Table 2). The most common
immune-mediated AEs were hypothyroidism and
pneumonitis. Few immune-mediated AEs led to dis-
continuation (pembrolizumab, n = 10 [3.6%]; placebo,
n = 0). There were 23 patients (8.2%) in the pem-
brolizumab arm and 1 patient (0.7%) in the placebo arm
who received steroids for possible immune-mediated
AEs. Immune-mediated hepatitis events occurred
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Table 2. AEs in treated patients

Pembrolizumab (n = 279) Placebo (n = 134)

Any grade Grade 3 or 4 Any grade Grade 3 or 4
Any AE (all-cause) 270 (96.8) 149 (53.4) 122 (91.0) 62 (46.3)
AEs occurring in =10% of patients in either treatment arm (all-cause)?
Increased aspartate aminotransferase 67 (24.0) 38 (13.6) 22 (16.4) 10 (7.5)
Increased blood bilirubin 5(19.7) 21 (7.5) 17 (12.7) 8 (6.0)
Fatigue 54 (19.4) 7 (2.5) 32 (23.9) 2 (15?2
Pruritus 53 (19.0) 1 (0.4)2 17 (12.7) 0
Increased alanine aminotransferase 51 (18.3) 19 (6.8) 13 (9.7) 4 (3.0
Decreased appetite 51 (18.3) 3 (1.1)2 21 (15.7) 0
Diarrhea 51 (18.3) 4 (1.4)° 21 (15.7) 3(2.2)7°
Abdominal pain 42 (15.1) 4 (1.4)°2 9 (6.7) 0
Rash 5(12.5) 5(1.8)2 7 (5.2) 0
Nausea 34 (12.2) 2 (0.7)2 21 (15.7) 1(0.7)2
Peripheral edema 2 (11.5) 0 17 (12.7) 0
Ascites 31 (11.1) 22 (7.9) 14 (10.4) 8 (6.0)
Constipation 30 (10.8) 1 (0.4)2 15 (11.2) 0
Back pain 9 (10.4) 5(1.8) 14 (10.4) 0
Pyrexia 29 (10.4) 2 (0.7)2 15 (11.2) 0
Anemia 28 (10.0) 11 (3.9) 14 (10.4) 12 (9.0)
Asthenia 26 (9.3) 0 15 (11.2) 0
Cough 24 (8.6) 0 24 (17.9) 0
Arthralgia 2 (7.9 1 (0.4)2 14 (10.4) 1 (0.7)2
Dyspnea 20 (7.2) 0 15 (11.2) 2 (1.5)°
Immune-mediated AEs (all-cause)P<
Any 50 (17.9) 20 (7.2) 11 (8.2) 1(0.7)
Hypothyroidism 14 (5.0) 1(0.4) 7 (5.2) 0
Pneumonitis 10 (3.6) 4 (1.4) 1(0.7) 0
Hyperthyroidism 8 (2.9) 0 0 0
Severe skin reaction 8 (2.9) 6 (2.2) 0 0
Hepatitis 5(1.8) 4 (1.4) 0 0
Colitis 4 (1.4) 2 (0.7) 2 (1.5) 0
Infusion reaction 3 (1.1) 0 0 0
Adrenal insufficiency 2 (0.7) 0 0 0
Hypophysitis 2 (0.7) 1 (0.4) 0 0
Myositis 2 (0.7) 1(0.4) 0 0
Myasthenic syndrome 1 (0.4) 0 0 0
Thyroiditis 1 (0.4) 0 0 0
Type 1 diabetes mellitus 1 (0.4) 1(0.4) 1(0.7) 1(0.7)

AE, adverse event.

3Grade 3 AEs only. PListed in decreasing frequency in the pembrolizumab arm. lmmune-mediated AEs
and infusion reactions were based on a list of terms prepared by the sponsor and included AEs regardless of
attribution to study treatment by the investigator.

infrequently (pembrolizumab, n = 10 [3.6%]; placebo, n =
0). No viral hepatitis flare events were reported.
Discussion

This analysis of KEYNOTE-240 evaluated longer term
efficacy and safety of pembrolizumab in patients with
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advanced HCC compared with placebo. After an addi-
tional 18 months of follow-up since the final analysis and
a median follow-up of 40 months overall, pembrolizumab
continued to demonstrate a favorable benefit/risk profile
in patients with sorafenib-treated advanced HCC. Al-
though prespecified statistical significance criteria for OS
or PFS superiority compared with placebo were not met
at the final analysis, the HRs for OS and PFS continued to
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favor pembrolizumab, and results for OS and PES
remained generally consistent across predefined sub-
groups based on baseline demographics and clinical
characteristics with longer term follow-up. Compared
with other globally available therapies for HCC in the
second-line treatment setting, higher response rates
continued to be observed with pembrolizumab compared
with placebo (ORR, 18.3% vs. 4.4%), with the number of
patients achieving a CR increasing from 6 patients in the
final analysis to 10 patients in this longer term analysis.
Durable responses were observed in the pem-
brolizumab arm, with 53.7% of responders in the
pembrolizumab arm continuing to respond for >12
months, and some patients having a DOR of ~3.5 years
that was ongoing at the data cutoff. Post hoc landmark
analysis of the association between objective response
and OS showed that patients who achieved an objective
response (CR or PR) with pembrolizumab at 6, 12, or
18 weeks had longer survival after that time than pa-
tients who did not achieve a response by that time. The
safety profile of pembrolizumab remained consistent
over time. Additionally, the frequency of immune-
mediated hepatitis events did not increase with addi-
tional follow-up. These data support the favorable
benefit/risk profile of pembrolizumab in patients with
sorafenib-treated advanced HCC.

The clinical improvements observed in the current
analysis are comparable in magnitude to those observed in
longer term follow-up of the phase 2 KEYNOTE-224 study
which was conducted in a similar population of patients
[14]. After a median follow-up of 31.2 months, pem-
brolizumab showed durable antitumor activity with an
ORR of 18.3% and a DCR of 61.5% [14], which is con-
sistent with that observed in the current analysis (ORR,
18.3%; DCR, 62.2%). Survival benefit was also comparable
in both updated analyses. In KEYNOTE-224, the median
OS was 13.2 months and the median PES was 4.9 months
for pembrolizumab, and in KEYNOTE-240 the median OS
was 13.9 months and the median PFS was 3.0 months for
pembrolizumab [14]. Furthermore, after extended follow-
up, the safety profile in both updated analyses was similar,
and no HCV or HBV viral flare events were observed.
Recently, KEYNOTE-394 (Clinical Trials.gov,
NCT03062358), which evaluated the efficacy and safety of
pembrolizumab plus best supportive care compared with
placebo plus best supportive care in previously treated
patients with advanced HCC in Asian countries, met its
primary endpoint of OS [17]. Statistically significant and
clinical meaningful improvement in OS (median, 14.6 vs.
13.0 months; HR for death, 0.79; 95% CI: 0.63-0.99; p =
0.0180) and secondary endpoints of PFS (median, 2.6 vs.

Longer Term Follow-Up for
Pembrolizumab in HCC

2.3 months; HR for progression or death, 0.74 [95% CI:
0.60-0.92]; p = 0.0032) and ORR were observed with
pembrolizumab compared with placebo (ORR, 12.7%
[95% CI: 9.1-17.0] versus 1.3% [95% CI: 0.2-4.6]; esti-
mated treatment difference, 11.4% [95% CI: 6.7-16.0]; p <
0.0001) [17]. The AE profile remained consistent with
previous reports. KEYNOTE-394 provides additional
support for the generalizability of the data to patients
receiving second-line pembrolizumab for advanced HCC
worldwide. Lastly, a meta-analysis of pooled patient data
from the KEYNOTE-240 and KEYNOTE-394 studies
showed improvement in OS, PES, and ORR with pem-
brolizumab versus placebo in the second-line treatment of
advanced HCC [18]. Similar outcomes were observed
across major subgroups including HBV viral etiology,
BCLC stage, age, and region. These data expand on
findings from the KEYNOTE-240 and KEYNOTE-394
studies individually and provide additional evidence of the
benefit of second-line pembrolizumab for the treatment of
advanced HCC in a global population.

In the second-line treatment setting, the tyrosine kinase
inhibitors regorafenib [8] and cabozantinib [9] and the
VEGEF receptor 2 inhibitor ramucirumab (in patients with
an a-fetoprotein level >400 ng/mL) [10] met their primary
endpoints in phase 3 studies showing OS superiority
compared with placebo; however, the AE profile, specif-
ically risk of bleeding, thrombosis, and proteinuria may
make these agents unsuitable for certain patients with
HCC. Furthermore, nivolumab monotherapy which was
initially granted accelerated approval on the basis of en-
couraging antitumor activity in the phase 1/2 CheckMate
040 study [19] did not achieve prespecified statistical
significance criteria for its primary endpoint of OS su-
periority compared with sorafenib in the confirmatory
phase 3 CheckMate 459 study [20] and was subsequently
withdrawn for the second-line treatment setting in the
USA [21], although it remains in use in combination with
ipilimumab. Nivolumab 1 mg/kg plus ipilimumab 3 mg/kg
every 3 weeks for a total of 4 doses followed by mono-
therapy with nivolumab 240 mg/kg every 2 weeks (cohort
A) showed efficacy with longer term follow-up in a phase
1/2 study, although the proportion of patients with
treatment-related AEs was high (any: 94%; grade 3 or 4:
55%) and immune-mediated AEs requiring immune-
modulating medication, most often systemic steroids,
were frequent [22]. In the current study, the proportion of
patients who received steroids for potential immune-
mediated AEs was low and remained consistent over
time. Therefore, pembrolizumab monotherapy may be a
suitable alternative for patients unable to tolerate other
potential options in this treatment setting.
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A limitation of this analysis is that the KEYNOTE-240
study included patients with well-preserved liver func-
tion, and the results may not be generalizable to patients
with more advanced disease. Despite this limitation, the
data show continuous efficacy with numeric improve-
ment in OS and PFES over time compared with placebo.
Additionally, the AE profile remained consistent with the
previous report for the final analysis.

Conclusion

This analysis of longer term follow-up of KEYNOTE-
240 shows that efficacy is maintained over time with
pembrolizumab compared with placebo in patients who
have advanced HCC. Additionally, the AE profile is
consistent over time, and AEs are manageable. In sum-
mary, these data, together with results from KEYNOTE-
224 and KEYNOTE-394, support the clinical activity and
potential global use of pembrolizumab in sorafenib-
treated patients with advanced HCC.
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