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Abstract

Background In the phase III open-label KEYNOTE-426 (NCT02853331) study, first-line pembrolizumab and axitinib
improved overall survival (OS) and progression-free survival (PFS) versus sunitinib for metastatic renal cell carcinoma
(mRCC). KEYNOTE-426 evaluated patients enrolled from 25 sites in Japan.

Methods Patients enrolled in Japan were included in this post hoc subgroup analysis. Adults with clear cell mRCC were
randomly assigned 1:1 to receive intravenous pembrolizumab 200 mg every 3 weeks plus oral axitinib 5 mg twice daily or
oral sunitinib 50 mg once daily (4 weeks on/2 weeks off). Dual primary endpoints were OS and PFS as assessed by blinded
independent central review. Objective response rate (ORR) and safety were secondary endpoints.

Results The Japanese subgroup comprised 94 patients (pembrolizumab—axitinib, n =44; sunitinib, n=50; 11% of the intent-
to-treat population). Median time from randomization to data cutoff (January 6, 2020) was 29.5 months (range 24.6-37.3).
Consistent with the intent-to-treat population, the OS, PFS, and ORR suggested improvement with pembrolizumab—axitinib
versus sunitinib in the Japanese subgroup. Grade > 3 treatment-related adverse events (TRAEs) occurred in 70% of patients
receiving pembrolizumab—axitinib versus 78% receiving sunitinib; 11 (25%) patients receiving pembrolizumab—axitinib and
13 (27%) patients receiving sunitinib discontinued the study medication due to AEs. TRAEs led to the discontinuation of
pembrolizumab, axitinib, pembrolizumab-axitinib, or sunitinib in 32%, 34%, 14%, and 20%, respectively. No deaths from
TRAESs occurred.

Conclusions Efficacy outcomes for the Japanese subgroup were consistent with those of the global population. Safety in
Japanese patients was consistent with the results from the global population.

Keywords Metastatic renal cell carcinoma - Axitinib - PD-1 checkpoint inhibitor - Pembrolizumab - Vascular endothelial
growth factor receptor inhibitor

Introduction

Approximately 24,000 people in Japan were diagnosed with
kidney cancer in 2018, with about 8000 deaths [1]. Renal
cell carcinoma (RCC) accounts for 90% of kidney cancers
[2]. In Japan, the recommended first-line treatments for
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metastatic RCC (mRCC) are pembrolizumab with axitinib
or avelumab with axitinib for patients regardless of Interna-
tional Metastatic Renal Cell Carcinoma Database Consor-
tium (IMDC) risk group, sunitinib or pazopanib for patients
with favorable or intermediate IMDC risk, and ipilimumab
with nivolumab or cabozantinib for patients with intermedi-
ate or poor IMDC risk [3]. Real-world analyses have found
that nearly half of Japanese patients with mRCC receiving
standard-of-care first-line therapy had died before receiv-
ing second-line therapy (follow-up 22 months) [4], indicat-
ing a high level of unmet need for first-line therapies with
improved efficacy.
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Programmed death 1 (PD-1) and its ligand PD-L1 are
highly expressed in the tumor microenvironment of mRCC
based on a study using samples from Japanese patients [5]
and from the Cancer Genome Atlas [6], indicating that
PD-1/PD-L1 inhibitors may be effective in this cancer type.
Pembrolizumab is a monoclonal antibody that binds to the
PD-1 receptor and blocks its interaction with PD-L1 and
PD-L2 [7]. Pembrolizumab monotherapy demonstrated
promising antitumor activity in treatment-naive patients
with either clear cell (cohort A) [8] or nonclear cell RCC
(cohort B) [9] in the phase II, single-arm, open-label, mul-
ticohort KEYNOTE-427 trial. The objective response rate
(ORR) was 36.4% (N=110) and 26.7% (N=165) in cohorts
A and B, respectively. At the first interim analysis of the
randomized, open-label, phase III KEYNOTE-426 trial
(NCT02853331) [10], patients with treatment-naive mRCC
given the combination of pembrolizumab plus axitinib (pem-
brolizumab-axitinib) versus sunitinib alone demonstrated
superior overall survival (OS) and progression-free sur-
vival (PFS), and a greater proportion of patients achieved
an objective response. Pembrolizumab—axitinib has now
become a standard-of-care therapy [10, 11]. After additional
follow-up, pembrolizumab—-axitinib demonstrated sustained
improvements in efficacy compared with sunitinib [12].
Pembrolizumab-axitinib is approved as first-line therapy for
advanced or mRCC in the United States [7], the European
Union [13], Japan [3], and other countries/regions.

Here we present the efficacy and safety outcomes of
pembrolizumab—axitinib versus sunitinib for the subset of
patients enrolled in the KEYNOTE-426 study in Japan.

Patients and methods
Study design and patient population

Details on the KEYNOTE-426 study design and results of
the first interim [10] and extended follow-up [12] analy-
ses have been published previously. Briefly, adult patients
with newly diagnosed stage IV or recurrent mRCC with
clear cell histology, with no prior systemic treatment for
advanced disease, with measurable disease according to
Response Evaluation Criteria in Solid Tumors, version
1.1 (RECIST vl.1), and a Karnofsky Performance Sta-
tus (KPS) scale score of > 70 at baseline were enrolled
from 129 sites across 16 countries. The present post hoc
subgroup analysis included patients enrolled at 25 sites
in Japan. This study was conducted in accordance with
Good Clinical Practice Guidelines and the Declaration
of Helsinki, and the study protocol was approved by the
institutional review board or ethics committee of each par-
ticipating site [12]. All patients provided written informed
consent to participate before enrollment.

Treatment and assessments

Enrolled patients were stratified by IMDC risk categories
(favorable vs. intermediate or poor) and geographic regions
(North America vs. Western Europe vs. Rest of the World)
and then randomized in a 1:1 ratio to pembrolizumab
200 mg intravenously every 3 weeks plus axitinib 5 mg
orally twice daily (pembrolizumab—axitinib group) or suni-
tinib 50 mg orally once daily for 4 weeks then off treatment
for 2 weeks (sunitinib group). The treatment continued for
35 cycles until progressive disease, unacceptable toxicity, or
study withdrawal. Patients treated with pembrolizumab-axi-
tinib could continue one drug if the other was discontin-
ued for toxicity. Imaging was performed at week 12, then
every 6 weeks through week 54, and then every 12 weeks;
response assessments used RECIST v1.1. Survival status
was assessed every 12 weeks, and adverse events (AEs) were
recorded through 30 days after the last dose of trial treat-
ment (90 days for serious AEs). Subsequent therapies were
permitted after study treatment discontinuation according to
investigator discretion.

Study end points

The dual primary endpoints of KEYNOTE-426 were OS
(time from randomization to any-cause death) and PFS (time
from randomization to progression or any-cause death). Sec-
ondary endpoints were ORR (proportion of patients who
have complete or partial response [CR or PR]) and duration
of response (DOR) (time from first documented evidence of
response to progression or any-cause death). PFS, ORR, and
DOR were assessed according to RECIST v1.1 by blinded
independent central review. Safety and tolerability were sec-
ondary endpoints. The National Cancer Institute Common
Terminology Criteria for Adverse Events version 4.0 was
used for AE reporting. Immune-mediated AEs were reported
based on a list of terms specified by the sponsor, could be
associated with drug exposure, and could be consistent with
an immune phenomenon representing an immunological
etiology.

Statistical analyses

All efficacy endpoints were analyzed using the intention-
to-treat population (all randomly assigned patients, ana-
lyzed in the group to which they were randomized). Safety
was assessed using data from the as-treated population (all
randomly assigned patients who received > 1 dose of study
treatment).
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Details of statistical analyses of KEYNOTE-426 and
results of the first interim analysis and extended follow-up
were reported previously [10, 12]. The primary and key sec-
ondary endpoints were met at the time of the first interim
analysis. The median time from randomization to death or
the date of data cutoff was 12.8 months for the first interim
analysis (randomization to data cutoff: 14.2 months) [10].
The median time from randomization to the date of data
cutoff was 30.6 months for the extended follow-up [12].

PFS, OS, and DOR were analyzed using the
Kaplan—Meier method. Hazard ratios (HRs) and 95%
confidence intervals (ClIs) for the OS and PFS endpoints
were estimated using the unstratified Cox regression model
with the Efron method of tie handling with treatment as a
covariate.

Results
Patients

A total of 861 patients were randomized (pembroli-
zumab-axitinib: 432, sunitinib: 429), of whom 94 (11%)
were enrolled in Japan (pembrolizumab—axitinib: 44, suni-
tinib: 50). Median follow-up time from randomization
to data cutoff (January 6, 2020) was 29.5 months (range
24.6-37.3) in the Japanese population. At this data cutoff, 33
of 44 (75%) patients in the pembrolizumab—axitinib group
and 42 of 49 (86%) in the sunitinib group who received > 1
dose of study drug had discontinued treatment. Most of the
discontinuations in both treatment groups were due to dis-
ease progression (pembrolizumab-axitinib: n=17 [39%];
sunitinib: n=24 [49%]) or AEs (pembrolizumab-axitinib:
n=11 [25%]; sunitinib: n=13 [27%]) (Supplementary
Fig. 1). Four patients (9%) completed the full 2 years of
pembrolizumab. The treatment was ongoing in 7 patients
in the pembrolizumab-axitinib group (16%) and 7 (14%)
patients in the sunitinib group (Fig. 1 and Supplementary
Fig. 1).

Baseline characteristics of the Japanese subgroup were
generally consistent with the global population, although the
Japanese subgroup did include older patients, more patients
with favorable IMDC risk, and a larger proportion of patients
with KPS scale scores of 90/100 versus 70/80 (Supplemen-
tary Table 1). A total of 24 (73%) and 39 (93%) patients in
the pembrolizumab-axitinib and sunitinib groups, respec-
tively, received subsequent therapy after discontinuation
of study drug; 7 (21%) and 25 (60%) patients, respectively,
received > 2 subsequent lines (Supplementary Table 2). The
most commonly used subsequent therapies in the pembroli-
zumab—axitinib arm were pazopanib in 9 (27%), axitinib in
6 (18%), and sunitinib in 5 (15%) patients. In the sunitinib
arm, the most commonly used subsequent therapies were
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nivolumab in 28 (67%), axitinib in 18 (43%), and pazopanib
in 6 (14%) patients. A vascular endothelial growth factor
(VEGF)/VEGEF receptor (VEGFR) inhibitor was used in 18
(55%) and 26 (62%) patients, respectively.

Efficacy

At the data cutoff, 12 (27%) pembrolizumab-axitinib-
treated patients and 16 (32%) sunitinib-treated patients in
the Japanese subgroup had died, and the median OS was
not reached in either treatment group (HR 0.83; 95% CI
0.39-1.76; 12-month rate, 95% vs. 90%; 24-month rate,
79% vs. 78%) (Fig. 2A). Similarly, the median OS was not
reached in the global population, but indicated statistically
significant improvement for the pembrolizumab-axitinib
group at the first interim analysis and persisted at the second
interim analysis [10, 12].

At the data cutoff, 27 (61%) pembrolizumab-axitinib-
treated patients and 34 (68%) sunitinib-treated patients in
the Japanese subgroup had experienced disease progres-
sion or died, and the median PFS was 20.6 months (95% CI
12.5-23.5) and 11.3 months (95% CI 8.2-18.0), respectively
(HR 0.61; 95% CI 0.37-1.01; 12-month rate, 72% vs. 48%)
(Fig. 2B).

In the Japanese subgroup, 31/44 patients in the pembroli-
zumab-axitinib group (ORR 70%; 95% CI 55-83%) and
26/50 patients in the sunitinib group (ORR 52%; 95% CI
37-66%) had a confirmed response (difference, 18%; 95% CI
—21to0 37) (Table 1). A CR was achieved by 6 (14%) patients
in the pembrolizumab—axitinib arm and 3 (6%) patients in
the sunitinib arm. In the pembrolizumab-axitinib group, a
total of 37 of 39 (95%) evaluable patients experienced any
reduction in target lesion size; 7 (16%) experienced > 80%
reduction (Fig. 3A). In the sunitinib group, 39 of 45 (87%)
evaluable patients experienced any reduction in target lesion
size; 3 (7%) experienced > 80% reduction (Fig. 3B). Overall,
patients in the pembrolizumab—axitinib group experienced
greater reductions in tumor size than those in the sunitinib
group (Fig. 4). DOR was 16.6 months (4.2 to 29.1+) in
pembrolizumab-axitinib-treated patients who achieved
a response and 9.9 months (2.8+ to 25.2+) in sunitinib-
treated patients who achieved a response (Table 1). The
number of patients with response duration of > 12 months
as per Kaplan—-Meier estimates was 20 (70%) with pembroli-
zumab-axitinib and 9 (45%) with sunitinib (Table 1).

Safety

In the as-treated population of the Japanese subgroup, all
patients in both treatment groups experienced a treatment-
related AE (TRAE); 31 (70%) and 38 (78%) pembroli-
zumab-—axitinib-treated and sunitinib-treated patients experi-
enced a grade 3—4 TRAE, respectively (no grade 5 TRAEs
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Fig.1 Response over time in the Japanese population in the pem-
brolizumab—axitinib group (rn=44). Pembrolizumab was admin-
istered for a maximum number of 35 cycles (actual doses), with
21 days per cycle (+3 days), and some patients may have missed dose

occurred) (Table 2). There were 2 deaths in each group, none
of which were due to a TRAE as determined by the investiga-
tor (pembrolizumab—axitinib: pleural effusion and pneumonia;
sunitinib: urinary tract infection and unknown cause of death).
The most commonly occurring TRAEs were palmar—plantar
erythrodysesthesia syndrome and hypertension in both arms
(Table 2). AEs of interest, which were determined on the basis
of a list of terms specified by the sponsor and were consid-
ered regardless of whether the investigator determined that
they were related to treatment, occurred in 28 (64%) patients

cycles; pembrolizumab treatment may therefore extend past 2 years
in some cases. CR complete response, IMDC International Metastatic
Renal Cell Carcinoma Database Consortium, PD progressive disease,
PR partial response, SD stable disease

in the pembrolizumab—axitinib group and 26 (53%) patients
in the sunitinib group; the most common AE:s of interest were
hypothyroidism and hyperthyroidism in both arms. Grade 3—4
AEs of interest occurred in 8 (18%) pembrolizumab—axitinib-
treated patients; none occurred in sunitinib-treated patients
(Supplementary Table 3). Among the 44 patients in the pem-
brolizumab—-axitinib group, 9 (20%) patients received high-
dose corticosteroids (>40 mg/day prednisone or equivalent
for>1 day) to treat AEs of special interest.
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Fig.2 Estimated a OS and b
PFS in the Japanese population
(n=94). CI confidence interval,
IMDC International Metastatic
Renal Cell Carcinoma Data-
base Consortium, OS overall
survival, PFS progression-free
survival
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of KEYNOTE-426, and these results persisted in a subse-
quent analysis [10, 12]. In the Japanese subgroup of KEY-
NOTE-426, pembrolizumab—axitinib as first-line therapy for
mRCC demonstrated efficacy results consistent with those in
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Table 1 Response
characteristics in the Japanese
population

Sunitinib
(n=50)

Pembrolizumab + Axitinib
(n=44)

ORR (CR+PR), % (95% CI)
Total Japanese population

Difference

70.5 (54.8-83.2)
18.5 (= 1.5t0 36.8)

52.0 (37.4-66.3)

Best response in Japanese population, n (%)

All patients
CR
PR
SD
PD
Not evaluable®
No assessment®
DOR in Japanese population

Time to response, median (range), months

DOR, median (range), months
Responders at > 12 months , n (%)
Responders at > 24 months, n (%)

6 (13.6) 3(6.0)
25 (56.8) 23 (46.0)

9 (20.5) 13 (26.0)

3(6.8) 6 (12.0)

0 3(6.0)

1(2.3) 2 (4.0)

2.9 (1.9-11.1) 2.8 (2.6-21.0)

16.6 (4.2 10 29.1+) 9.9 (2.8+ to0 25.2+)
20 (69.8) 9 (44.5)

3(34.2) 1(22.6)

CI confidence interval; CR complete response; DOR duration of response; PD progressive disease; PR par-

tial response; SD stable disease

“Postbaseline assessments available but not evaluable (i.e., all postbaseline assessments with insufficient
data for assessment of response per RECIST v1.1 or CR/PR/SD < 6 weeks from randomization)

®No postbaseline assessment available for response evaluation

the overall population, although the sample size was small
for this subgroup. Higher rates of AEs have been reported
with VEGF/VEGEFR therapies in Japanese or Asian patients
with RCC [14, 15]; however, the safety and tolerability pro-
files were similar between this subgroup and the global study
population, with balanced rates of TRAEs between the pem-
brolizumab—axitinib and sunitinib groups. This result was
to be expected given that most baseline characteristics were
generally similar between the Japanese and total populations
and that, as in the global population, most characteristics
were balanced between treatment groups within each popu-
lation. Notable differences were that the Japanese subgroup
included older patients, more patients with favorable IMDC
risk, and a higher proportion of patients with KPS scale
scores of 90/100 versus 70/80 than the global population.
Slightly more patients in the Japanese subgroup received
subsequent anticancer therapy after discontinuation of study
treatment (pembrolizumab—axitinib: 73%; sunitinib: 93%)
than in the global population (pembrolizumab-axitinib:
54%; sunitinib: 69%) [12]. Overall, the efficacy and safety
results from the KEYNOTE-426 Japanese population are
similar to results from the global population, although the
Japanese pembrolizumab—axitinib group did not demonstrate
OS prolongation. Differences in the distribution of clini-
cal characteristics between the Japanese subgroup and the

global pembrolizumab-axitinib population, such as IMDC
risk or KPS scores, may have affected the OS results.

Although subset analyses should be viewed with caution
given the constraints of small sample sizes, other studies,
such as CheckMate 214 and JAVELIN Renal 101, have also
reported outcomes in both global and Japanese populations
[14, 15]. In CheckMate 214, combination nivolumab—ipili-
mumab demonstrated a trend in OS over sunitinib for both
global and Japanese patients with intermediate or poor
IMDC risk [14]. However, PFS rates were not significantly
different between the treatment arms for either popula-
tion. JAVELIN Renal 101 showed that combination ave-
lumab-—axitinib significantly improved PFS when compared
with sunitinib in the global population, and consistent results
were observed in the Japanese patients; OS was not reached
for either population [15]. The sunitinib arm of the Japa-
nese population in KEYNOTE-426 demonstrated similar
response rates to those in the CheckMate 214 and JAVELIN
Renal 101 studies [14, 15]. Across efficacy measures, the
results in the Japanese populations in these studies (includ-
ing KEYNOTE-426) did not differ substantially from those
in the global population [12, 14, 15].

In the KEYNOTE-426 Japanese subgroup, the safety
profile of pembrolizumab—axitinib was comparable between
arms, with manageable AE profiles. Similar rates of TRAEs
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Fig. 3 Maximum change from a
baseline in target lesion size in

the a pembrolizumab—axitinib

group and b sunitinib group
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were observed between the total and Japanese study popu-
lations [12]. A slightly higher percentage of patients in the
pembrolizumab-axitinib arm of the Japanese population was
prescribed high-dose corticosteroids for immune-mediated
AEs compared with the same arm of the global population
(20% vs. 14%). However, in both analyses, the safety profiles
of pembrolizumab, axitinib, and sunitinib were consistent
with expectations from prior studies [7, 16, 17]. There were
no safety signals in the Japanese subgroup, suggesting pem-
brolizumab-axitinib combination therapy does not present
any additional risk to Japanese patients than was observed
in globally derived results [12]. Similarly, both CheckMate
214 and JAVELIN Renal 101 demonstrated comparable safety
profiles for the global and Japanese cohorts [14, 15].
Limitations of the analysis presented here include that
it was not prespecified, it lacked statistical power due to
the small sample size of the Japanese population, and that
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Japanese nationality was not a stratification factor. In addi-
tion, small sample sizes are more likely to be influenced by
small imbalances in baseline characteristics, and the lack
of stratification in the time-to-event analyses may affect the
results.

The results reported here provide long-term safety and
efficacy data among the Japanese patient subgroup derived
from the extended follow-up analysis of KEYNOTE-426.
The results of this long-term post hoc subgroup analysis
show that first-line pembrolizumab-axitinib when compared
with sunitinib improves ORR and PFS in Japanese patients
with advanced clear cell mRCC in a manner similar to that
in the global study population. The relative magnitude of
the HR for OS in the global population is greater than that
observed in the Japanese subgroup. However, the small
size of the Japanese subgroup limits interpretation, and
the higher use of subsequent therapy in Japanese patients
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Table 2 Treatment-related adverse events (AEs) that occurred in>20% in either treatment arm

Treatment-related AE

Pembrolizumab-axitinib (n=44)

Sunitinib (n=49)

Any grade Grade 1/2 Grade 3/4 Any grade Grade 1/2 Grade 3/4
Any 44 (100.0) 13 (29.5) 31 (70.5) 49 (100.0) 11 (22.4) 38 (77.6)
Palmar—plantar erythrodysesthesia 26 (59.1) 24 (54.5) 2(4.5) 39 (79.6) 35(71.4) 4(8.2)
Hypertension 23 (52.3) 17 (38.6) 6 (13.6) 25(51.0) 16 (32.7) 9(18.4)
Diarrhea 22 (50.0) 16 (36.4) 6 (13.6) 17 (34.7) 13 (26.5) 4(8.2)
Proteinuria 18 (40.9) 16 (36.4) 2(4.5) 14 (28.6) 10 (20.4) 4(8.2)
Dysphonia 16 (36.4) 16 (36.4) - 2(4.1) 24.1) -
Hypothyroidism 15 (34.1) 15 (34.1) - 21 (42.9) 21 (42.9) -
Hepatic function abnormal 13 (29.5) 8 (18.2) 5(11.4) 5(10.2) 5(10.2) -
Decreased appetite 11 (25.0) 10 (22.7) 1(2.3) 14 (28.6) 14 (28.6) -
Blood thyroid-stimulating hormone increased 10 (22.7) 10 (22.7) - 13 (26.5) 13 (26.5) -
Fatigue 9 (20.5) 8(18.2) 1(2.3) 17 (34.7) 13 (26.5) 4(8.2)
Stomatitis 9 (20.5) 8 (18.2) 1(2.3) 17 (34.7) 17 (34.7) -
Malaise 7(15.9) 6 (13.6) 1(2.3) 14 (28.6) 14 (28.6) -
Dysgeusia 4.(9.1) 4(9.1) - 19 (38.8) 19 (38.8) -
Platelet count decreased 4.(9.1) 3(6.8) 1(2.3) 30 (61.2) 13 (26.5) 17 (34.7)
Pyrexia 4.1 49.1) - 19 (38.8) 19 (38.8) -
Neutrophil count decreased 3(6.8) 2 (4.5) 1(2.3) 21 (42.9) 8 (16.3) 13 (26.5)
Nausea 2 (4.5) 2 (4.5) - 10 (20.4) 10 (20.4) -
Anemia 1(2.3) 1(2.3) - 12 (24.5) 9(18.4) 3(6.1)
White blood cell count decreased 0 - - 22 (44.9) 15 (30.6) 7(14.3)

Data are n (%) and are from the as-treated population

AE adverse event

represents an important confounder. Nonetheless, the OS
results are consistent between the Japanese and global
populations. This analysis verifies the efficacy and safety of
pembrolizumab—axitinib for the treatment of mRCC among
Japanese patients.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10147-021-02014-7.
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