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Abstract
Background: The phase 3 CLEAR study demonstrated statistically significantly 
improved efficacy with lenvatinib plus pembrolizumab versus sunitinib, includ-
ing progression-free survival and overall survival, in patients with previously un-
treated advanced renal cell carcinoma. This subset analysis investigated efficacy 
and safety in Japanese patients randomized to lenvatinib plus pembrolizumab or 
sunitinib in the CLEAR study.
Methods: Progression-free survival, overall survival, tumor response, and safety 
were assessed in Japanese patients with previously untreated advanced renal 
cell carcinoma randomized to receive lenvatinib plus pembrolizumab (n = 42) or 
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1   |   INTRODUCTION

Renal cell carcinoma (RCC), the urological cancer with 
the highest mortality rate, accounts for 2% of global can-
cer diagnoses and deaths.1 North America and Western 
Europe currently have the highest disease burden; how-
ever, RCC incidence in other geographic regions, includ-
ing Asia, is projected to increase.1 Among Asian countries, 
Japan has one of the highest incidence rates for new cases 
of kidney cancer.2

Previous multicenter trials in patients with advanced 
RCC have shown more promising outcomes with tyrosine 
kinase inhibitors (TKIs) in combination with immune 
checkpoint inhibitors (ICI) than with TKI monothera-
py.3–8 Lenvatinib plus pembrolizumab, along with other 
TKI-ICI combination regimens (e.g., axitinib plus pem-
brolizumab, cabozantinib plus nivolumab), are preferred 
by the National Comprehensive Cancer Network for the 
treatment of advanced RCC with clear cell histology.9 The 
open-label, randomized, phase 3 CLEAR study demon-
strated significantly improved progression-free survival 
(PFS, primary endpoint; hazard ratio [HR], 0.39; 95% 
confidence interval [CI], 0.32–0.49, p < 0.001) and overall 
survival (OS; HR, 0.66; 95% CI, 0.49–0.88; p = 0.005) in pa-
tients with previously untreated advanced RCC who were 
randomized to receive lenvatinib plus pembrolizumab ver-
sus those randomized to receive sunitinib.8 Additionally, 
objective response rate (ORR) was higher in the lenvatinib 
plus pembrolizumab (71.0%) versus the sunitinib (36.1%) 

arm (odds ratio, 4.35; 95% CI, 3.16–5.97).8,10 The safety 
profile of the combination was consistent with the known 
safety profile of lenvatinib and pembrolizumab monother-
apies, and with previously reported safety profiles for the 
combination.11–14

Previous studies of patients with advanced RCC 
treated with TKIs have revealed differences in drug toler-
ability profiles among Asian and non-Asian populations. 
The incidence rates of certain adverse events (AEs), such 
as palmar-plantar erythrodysesthesia syndrome and pro-
teinuria, were reported to be higher in Asian populations 
compared with non-Asian populations treated with suni-
tinib15–18 or pazopanib.15,18 These differences in safety pro-
files among Asian and non-Asian populations of patients 
with metastatic RCC, along with the increasing incidence 
of kidney cancer in Japan,2 signal the need for studies 
that establish the efficacy and safety of treatments for ad-
vanced RCC in Japanese patients. Thus, we investigated 
efficacy and safety outcomes in the subset of Japanese 
patients from the CLEAR study who were randomized to 
receive lenvatinib plus pembrolizumab or sunitinib.

2   |   MATERIALS AND METHODS

2.1  |  Design and treatment

Full details of the multicenter, open-label, randomized, 
three-arm, phase 3 CLEAR trial have been previously 

sunitinib (n = 31). Efficacy outcomes were analyzed by independent imaging re-
view per Response Evaluation Criteria in Solid Tumors, version 1.1.
Results: Progression-free survival was longer with lenvatinib plus pembroli-
zumab than with sunitinib (median, 22.1 vs. 10.9 months; hazard ratio, 0.39; 
95% CI, 0.20–0.74). Median overall survival was not estimable in the lenvatinib 
plus pembrolizumab arm and 30.6 months in the sunitinib arm (HR, 1.20; 95% 
CI, 0.39–3.66). Overall survival adjusted for the imbalance of Memorial Sloan-
Kettering Cancer Center prognostic risk group favored lenvatinib plus pembroli-
zumab (hazard ratio, 0.67; 95% CI, 0.18–2.39). Objective response rate (69.0% vs. 
45.2%; odds ratio, 2.71; 95% CI, 1.03–7.10) was higher and median duration of 
response (20.3 vs. 9.1 months) was longer with lenvatinib plus pembrolizumab 
versus sunitinib. Grade ≥ 3 treatment-emergent adverse events occurred in 95.2% 
versus 87.1% of patients in the lenvatinib plus pembrolizumab versus sunitinib 
arms.
Conclusions: These findings support lenvatinib plus pembrolizumab as a poten-
tial first-line treatment for Japanese patients with advanced renal cell carcinoma.
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published (Clini​calTr​ials.gov number, NCT02811861).8 
Briefly, patients were randomized  (1:1:1 ratio) to receive 
lenvatinib plus pembrolizumab, lenvatinib plus everoli-
mus, or sunitinib. Randomization was stratified by geo-
graphic region (Western Europe and North America or the 
rest of the world) and Memorial Sloan-Kettering Cancer 
Center (MSKCC) prognostic risk group (favorable, interme-
diate, or poor risk). In the lenvatinib plus pembrolizumab 
treatment arm, patients received lenvatinib at a dose of 
20 mg orally once daily for each 21-day treatment cycle and 
pembrolizumab at a dose of 200 mg intravenously on day 
1 of each 21-day cycle (with a maximum of 35 pembroli-
zumab treatments). In the sunitinib arm, patients received 
sunitinib at a dose of 50 mg orally once daily for 4 weeks fol-
lowed by 2 weeks off treatment. The primary endpoint was 
PFS by independent imaging review (IIR) per Response 
Evaluation Criteria in Solid Tumors version 1.1 (RECIST 
v1.1). Key secondary endpoints were OS and ORR by IIR 
per RECIST v1.1, and other secondary endpoints included 
safety and health-related quality of life. Key exploratory 
endpoints included duration of response (DOR). Tumor as-
sessments were performed at screening and every 8 weeks 
from the date of randomization thereafter. AEs and seri-
ous AEs were monitored and recorded using the Common 
Terminology Criteria for Adverse Events, version 4.03.

In this subset analysis of the CLEAR study, we investi-
gated efficacy (PFS, OS, ORR, and DOR) and safety (any 
grade, grade ≥ 3, and serious treatment-emergent adverse 
events [TEAEs]) in Japanese patients randomized to re-
ceive lenvatinib plus pembrolizumab or sunitinib treat-
ment arms. Tumors were assessed by RECIST v1.1 per IIR.

2.2  |  Patients

In the CLEAR study, patients were ≥18 years of age, had 
previously untreated RCC with a clear-cell component, 
and had ≥1 measurable lesion according to RECIST 
v1.1. Other key inclusion criteria were a Karnofsky 
performance-status score ≥70, adequately controlled 
blood pressure, and adequate organ function. Full de-
tails regarding patient inclusion and exclusion criteria 
have been published.8 All patients provided written in-
formed consent, and the study protocol was approved by 
all relevant institutional review boards. The CLEAR study 
was conducted in accordance with the provisions of the 
Declaration of Helsinki and local laws.

2.3  |  Statistical analysis

This subset analysis in Japanese patients was conducted 
using data from the primary analysis of the CLEAR study 

(data cutoff date: August 28, 2020). Efficacy (PFS, OS, ORR, 
and DOR) was assessed in all Japanese patients who were 
randomized to receive lenvatinib plus pembrolizumab or 
sunitinib. PFS and OS were estimated using Kaplan–Meier 
estimates and two-sided 95% CIs. Stratification was not per-
formed in this subset analysis because of the limited sam-
ple size, and because the geographic region stratification 
factor could not be incorporated. Differences in PFS and 
OS between lenvatinib plus pembrolizumab and sunitinib 
treatment arms were evaluated with log-rank tests, and 
Cox regression models with the Efron method for handling 
ties were used to estimate the HRs and 95% CIs. Two HRs 
were calculated for OS: an unadjusted HR (which included 
treatment group as a covariate) and an adjusted HR (which 
included treatment group and MSKCC risk group as covari-
ates). The adjusted OS HR was calculated to account for the 
imbalance in MSKCC risk group between the lenvatinib 
plus pembrolizumab versus sunitinib treatment arms. 
Difference in ORR between lenvatinib plus pembrolizumab 
and sunitinib treatment arms was evaluated by odds ratio 
and 95% CIs. DOR (calculated for all patients with a con-
firmed response) was evaluated using the Kaplan–Meier 
method. Safety was assessed in all Japanese patients who 
received ≥1 dose of any study drug.

3   |   RESULTS

3.1  |  Patients

Of the 1069 randomized patients, 355 were assigned to 
the lenvatinib plus pembrolizumab arm and 357 were as-
signed to the sunitinib arm. Of those patients, there were 
42 and 31 Japanese patients in the lenvatinib plus pem-
brolizumab and sunitinib arms, respectively. Baseline 
demographic and clinical characteristics in Japanese and 
overall patient populations are listed in Table 1. A larger 
percentage of Japanese patients had sarcomatoid fea-
tures (14.3% vs. 3.2%) and no prior nephrectomy (38.1% 
vs. 16.1%) in the lenvatinib plus pembrolizumab arm 
compared with the sunitinib arm. Additionally, a smaller 
percentage of Japanese patients had programmed death 
ligand 1-positive status in the lenvatinib plus pembroli-
zumab arm (28.6%) versus the sunitinib arm (38.7%). 
Other baseline characteristics were comparable among 
Japanese patients in lenvatinib plus pembrolizumab and 
sunitinib treatment arms.

3.2  |  Efficacy

PFS as determined by IIR per RECIST v1.1 was longer 
in Japanese patients randomized to the lenvatinib plus 

http://clinicaltrials.gov
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pembrolizumab arm (median, 22.1 months; 95% CI, 11.9–
not estimable [NE]) versus those randomized to the suni-
tinib arm (median, 10.9 months; 95% CI, 5.6–11.2), with 
an HR of 0.39 (95% CI, 0.20–0.74) (Figure 1). Median OS 
was not estimable (95% CI, NE–NE) in the lenvatinib plus 
pembrolizumab arm and 30.6 (95% CI, 24.8–30.6) months 
in the sunitinib arm; the unadjusted HR for OS was 1.20 
(95% CI, 0.39–3.66) (Table 2; Figure S1). The OS HR ad-
justed by MSKCC risk group as a covariate was 0.67 (95% 
CI, 0.18–2.39). The ORR was 69.0% (with eight complete 

responses [CRs] and 21 partial responses [PRs]) in pa-
tients randomized to receive lenvatinib plus pembroli-
zumab and 45.2% (with two CRs and 12 PRs) in patients 
randomized to receive sunitinib (odds ratio, 2.71; 95% CI, 
1.03–7.10) (Table 3). Median DOR in patients with an ob-
jective response was 20.3 months (95% CI, 13.1–NE) and 
9.1 months (95% CI, 3.9–22.0) in lenvatinib plus pembroli-
zumab and sunitinib arms, respectively. One patient in 
the lenvatinib plus pembrolizumab arm and four patients 
in the sunitinib arm had progressive disease (Table 3).

T A B L E  1   Baseline demographic and clinical characteristics

Patient characteristic

Lenvatinib + pembrolizumab Sunitinib

Japanese (n = 42) Overall8 (n = 355) Japanese (n = 31) Overall8 (n = 357)

Median age (range), years 67 (44–84) 64 (34–88) 63 (41–76) 61 (29–82)

Sex, male, % 78.6 71.8 77.4 77.0

Median weight (range), kg 60.3 (41.8–104.8) 79.2 (40.0–146.4)a 67.9 (40.5–89.7) 81.7 (40.5–173.0)a

KPS ≥90, % 97.6 83.1 93.5 82.4

Sarcomatoid features, % 14.3 7.9 3.2 5.9

MSKCC prognostic risk group, %

Favorable/intermediate/poor 31.0/59.5/9.5 27.0/63.9/9.0 29.0/67.7/3.2 27.2/63.9/9.0

IMDC risk group, %

Favorable/intermediate/poor 38.1/61.9/0.0 31.0/59.2/9.3 35.5/64.5/0.0 34.7/53.8/10.4

PD-L1 status, %

Positive (CPS ≥1) 28.6 30.1 38.7 33.3

Negative (CPS <1) 21.4 31.5 19.4 28.9

Not available 50.0 38.3 41.9 37.8

No prior nephrectomy, % 38.1 26.2 16.1 23.0

Abbreviations: CPS, combined positive score; IMDC, International Metastatic RCC Database Consortium; KPS, Karnofsky Performance Status; MSKCC, 
Memorial Sloan-Kettering Cancer Center; PD-L1, programmed death ligand 1.
aMedian weight and range of weight for the overall population was not reported in the primary manuscript.

F I G U R E  1   Progression-free survival 
in Japanese patients by independent 
imaging review per RECIST v1.1. CI, 
confidence interval; HR, hazard ratio;  
L/LEN, lenvatinib; NE, not estimable;  
P/PEMBRO, pembrolizumab; RECIST 
v1.1, Response Evaluation Criteria 
In Solid Tumors version 1.1; S/SUN, 
sunitinib.
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Patients' treatment durations and best overall tumor re-
sponses are shown in Figure 2. When comparing percent 
change in sums of diameters of target lesions from base-
line to postbaseline nadir in 34 and 30 evaluable patients 
in the lenvatinib plus pembrolizumab and sunitinib arms, 
respectively, 12 (35.3%) patients in the lenvatinib plus pem-
brolizumab arm and four (13.3%) patients in the sunitinib 
arm had a maximum tumor reduction of ≥75% (Figure S2). 
Additionally, 28 (82.4%) patients in the lenvatinib plus pem-
brolizumab arm and 18 (60.0%) patients in the sunitinib 
arm had a maximum tumor reduction ≥30% (Figure S2).

3.3  |  Treatment exposure

The median dose intensity per patient was 9.47 mg/
day and 25.45 mg/day in the lenvatinib plus pembroli-
zumab (for lenvatinib) and sunitinib arms, respectively 

(Table  S1). In the lenvatinib plus pembrolizumab arm, 
the median number of administrations of pembrolizumab 
was 24.0 (range, 1–35). Median duration of treatment was 
15.52 months for lenvatinib, 16.64 months for pembroli-
zumab, and 9.17 months for sunitinib. Overall median 
duration of treatment for lenvatinib plus pembrolizumab 
was 17.41 months.

3.4  |  Safety

An overview of TEAEs is shown in Table  4. Any-grade 
treatment-related TEAEs occurred in 100% of patients in 
both groups. Grade ≥ 3 TEAEs occurred in 95.2% of patients 
in the lenvatinib plus pembrolizumab arm and 87.1% of 
patients in the sunitinib arm (Table 5). Serious TEAEs oc-
curred in 23 (54.8%) patients in the lenvatinib plus pembroli-
zumab arm (one patient had a fatal TEAE and 23 patients 

Parameter LEN + PEMBRO (n = 42) SUN (n = 31)

Deaths, n 8 6

Median OS, months (95% CI)a NE (NE–NE) 30.6 (24.8–30.6)

OS unadjusted HR (95% CI)b 1.20 (0.39–3.66)

OS adjusted HR (95% CI)c 0.67 (0.18–2.39)

Abbreviations: CI, confidence interval; HR, hazard ratio; LEN, lenvatinib; MSKCC, Memorial Sloan-Kettering 
Cancer Center; NE, not estimable; OS, overall survival; PEMBRO, pembrolizumab; SUN, sunitinib.
a95% CIs estimated with a generalized Brookmeyer and Crowley method.
bHazard ratio based on a Cox proportional hazard model including treatment group as a factor, Efron 
method used for ties.
cHazard ratio based on a Cox proportional hazard model including treatment group and MSKCC risk 
group as factors, Efron method used for ties.

T A B L E  2   Overall survival in Japanese 
patients

Parameter
Lenvatinib + pembrolizumab 
(n = 42)

Sunitinib 
(n = 31)

Best overall response, n (%)

Complete response 8 (19.0) 2 (6.5)

Partial response 21 (50.0) 12 (38.7)

Stable disease 11 (26.2) 11 (35.5)

Progressive disease 1 (2.4) 4 (12.9)

Unknown/not evaluable 1 (2.4) 2 (6.5)

Objective response rate (CR + PR)

n (%) 29 (69.0) 14 (45.2)

(95% CI) (55.1–83.0) (27.6–62.7)

Odds ratio (95% CI) 2.71 (1.03–7.10)

Duration of objective response

Patients with objective 
response, n

29 14

Median, months (95% CI)a 20.3 (13.1–NE) 9.1 (3.9–22.0)

Abbreviations: CI, confidence interval; CR, complete response; NE, not estimable; PR, partial response; 
RECIST v1.1, Response Evaluation Criteria In Solid Tumors version 1.1; SD, stable disease.
a95% CIs estimated with a generalized Brookmeyer and Crowley method.

T A B L E  3   Summary of tumor 
response by independent imaging review 
per RECIST v1.1 in Japanese patients
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had nonfatal serious TEAEs) and 13 (41.9%) patients in the 
sunitinib arm (no patients had fatal TEAEs and 13 patients 
had nonfatal serious TEAEs) (Table 4). TEAEs leading to 
drug discontinuation occurred in 16 (38.1%) patients in the 
lenvatinib plus pembrolizumab treatment arm; 14 (33.3%) 
patients had a TEAE that led to lenvatinib discontinuation, 
11 (26.2%) patients had a TEAE that led to pembrolizumab 
discontinuation, and seven (16.7%) patients had a TEAE 
that led to both lenvatinib and pembrolizumab discontinu-
ation. In the sunitinib arm, six (19.4%) patients had a TEAE 
that led to drug discontinuation. In both lenvatinib plus 
pembrolizumab and sunitinib arms, each type of TEAE 
that lead to drug discontinuation was only experienced 
by one patient (Table S2). In the lenvatinib plus pembroli-
zumab arm, 39 (92.9%) patients had TEAEs leading to dose 
reduction of lenvatinib; in the sunitinib arm, 27 (87.1%) pa-
tients had TEAEs leading to dose reduction. TEAEs leading 
to dose interruption occurred in 36 (85.7%) patients in the 
lenvatinib plus pembrolizumab arm; within that arm, 32 
(76.2%) patients had TEAEs leading to lenvatinib interrup-
tion, 28 (66.7%) patients had TEAEs leading to pembroli-
zumab interruption, and 18 (42.9%) patients had TEAEs 
leading to both lenvatinib and pembrolizumab interrup-
tion. In the sunitinib arm, 24 (77.4%) patients had TEAEs 
leading to dose interruption (Table 4).

A summary of frequently occurring TEAEs (ie, those 
occurring in ≥30% of patients in any treatment group) in 
Japanese patients who received lenvatinib plus pembroli-
zumab or sunitinib is shown in Table 5. The most frequent 
any-grade TEAEs in the lenvatinib plus pembrolizumab 
arm were palmar-plantar erythrodysesthesia syndrome (28 
[66.7%] patients), hypothyroidism (26 [61.9%] patients), di-
arrhea (24 [57.1%] patients), and hypertension (24 [57.1%] 
patients). The most frequent any-grade TEAEs in the 
sunitinib arm were platelet count decreased (21 [67.7%] 
patients), palmar-plantar erythrodysesthesia syndrome 
(20 [64.5%] patients), dysgeusia (17 [54.8%] patients), and 
hypertension (15 [48.4%]) patients. The most frequent 
grade ≥3 TEAEs in the lenvatinib plus pembrolizumab 
arm were hypertension and lipase increased (eight [19.0%] 
patients each). The most frequent grade ≥ 3 TEAEs in the 
sunitinib arm were platelet count decreased (10 [32.3%] pa-
tients) and hypertension (eight [25.8%] patients).

Immune-mediated AEs occurred in 31 (73.8%) patients 
in the lenvatinib plus pembrolizumab arm. Seven (16.7%) 
patients were treated with high-dose corticosteroids to 
manage immune-mediated AEs. Of these patients, two 
(4.8%) received high-dose corticosteroids for 14 or more 
consecutive days, and none of the patients received high-
dose corticosteroids for 30 or more consecutive days. The 

F I G U R E  2   Duration of treatment and tumor response by independent imaging review per RECIST v1.1. BOR, best overall response; 
CR, complete response; MSKCC, Memorial Sloan-Kettering Cancer Center; NE, not evaluable; PD, progressive disease; PR, partial response; 
RECIST v1.1, Response Evaluation Criteria In Solid Tumors version 1.1; SD, stable disease.
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most common immune-mediated AEs treated with high-
dose corticosteroids were adrenal insufficiency and hypo-
thyroidism (4.8% each).

4   |   DISCUSSION

Our subset analysis of Japanese patients randomized to 
receive lenvatinib plus pembrolizumab or sunitinib in the 
CLEAR study demonstrated clinical benefit consistent 
with the observations in the overall CLEAR study popula-
tion.8 PFS benefit for lenvatinib plus pembrolizumab ver-
sus sunitinib was comparable between Japanese patients 
(HR for disease progression or death, 0.39) and the overall 
patient population (HR for disease progression or death, 
0.39; p < 0.001). Additionally, when adjusted for MSKCC 
risk group, the OS benefit in Japanese patients (HR for 
death, 0.67) was comparable to the benefit in the overall 
population of patients receiving lenvatinib plus pembroli-
zumab versus sunitinib (HR, 0.66; p =  0.005). A similar 
ORR benefit for lenvatinib plus pembrolizumab versus 
sunitinib was also observed among the Japanese subset 
of patients (odds ratio 2.71) and the overall population 

(odds ratio 4.35).8,10 Importantly, in the Japanese subset, 
eight (19.0%) and 21 (50.0%) patients randomized to the 
lenvatinib plus pembrolizumab arm had a CR and a PR, 
respectively (vs. 16.1% of patients with CRs and 54.9% of 
patients with PRs in the overall CLEAR study population).

Notably, median dose intensity was lower in Japanese 
patients (lenvatinib, 9.47 mg/day; sunitinib, 25.45 mg/day) 
than in the overall population (lenvatinib, 13.93 mg/day; 
sunitinib, 41.59 mg/day). These differences, which may be 
due to the careful management of specific TKI-related tox-
icities that occurred more frequently in Japanese patients 
than in the overall population (discussed in detail below), 
should be considered when comparing efficacy and safety 
among the Japanese and overall CLEAR study popula-
tions. Importantly, although lower median dose intensity 
was observed for Japanese patients from the CLEAR trial, 
a previous phase 1 study of lenvatinib in Japanese patients 
with advanced solid tumors showed that lenvatinib was 
tolerated up to 24 mg once daily with no dose-limiting 
toxicities reported at this dose.19 Additionally, studies 
with lenvatinib have reported similar pharmacokinetic 
profiles in Japanese and non-Japanese patients with solid 
tumors,19,20 thereby supporting the treatment of Japanese 

Category, n (%)
Lenvatinib + pembrolizumab 
(n = 42)

Sunitinib 
(n = 31)

Patients with any treatment-related 
TEAEs

42 (100.0) 31 (100.0)

Patients with grade 3/4/5 TEAEs 37 (88.1)/2 (4.8)/1 (2.4) 20 (64.5)/7 
(22.6)/0

Patients with any serious TEAEsa 23 (54.8) 13 (41.9)

Patients with any fatal TEAEs 1 (2.4) 0

Patients with any nonfatal serious 
TEAEs

23 (54.8) 13 (41.9)

Patients with TEAEs leading to 
discontinuation

16 (38.1) 6 (19.4)

LEN 14 (33.3) —

PEMBRO 11 (26.2) —

LEN + PEMBRO 7 (16.7) —

Patients with TEAEs leading to dose 
reductionb

39 (92.9) 27 (87.1)

LEN 39 (92.9) —

Patients with TEAEs leading to dose 
interruption

36 (85.7) 24 (77.4)

LEN 32 (76.2) —

PEMBRO 28 (66.7) —

LEN + PEMBRO 18 (42.9) —

Abbreviation: TEAE, treatment-emergent adverse event.
aOne patient developed both a nonfatal (pneumocystis pneumonia) and a fatal (cardiopulmonary arrest) 
TEAE.
bDose reductions of pembrolizumab were not permitted according to the study protocol.

T A B L E  4   Overview of TEAEs and 
drug modifications
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patients at the recommended starting dose of lenvati-
nib, with dose modifications used as needed to manage 
toxicities.

The overall safety profile of lenvatinib plus pem-
brolizumab in this study was manageable and generally 
consistent with the known safety profile of the combina-
tion.8,11,12,14 The most frequent TEAEs in the lenvatinib plus 
pembrolizumab arm were similar among the Japanese and 
overall CLEAR study populations.8 In Japanese patients, 
the most frequent any-grade TEAEs were palmar-plantar 
erythrodysesthesia syndrome (66.7%), hypothyroidism 
(61.9%), diarrhea (57.1%), and hypertension (57.1%). 
Comparably, in the overall population, the most frequent 
any-grade TEAEs were diarrhea (61.4%), hypertension 
(55.4%), hypothyroidism (47.2%), and decreased appetite 
(40.3%). The percentage of patients with any immune-
mediated AEs was higher in Japanese patients random-
ized to receive lenvatinib plus pembrolizumab (73.8%) 
than for that in the overall population (60.8%); however, a 
similar number of patients in the Japanese subset (16.7%) 
versus the overall population (14.8%) were treated with 
high-dose corticosteroids for any duration to manage 
immune-mediated AEs.8 Additionally, a similar number 
of patients in both populations received corticosteroids for 

≥14 consecutive days to manage immune-mediated AEs 
(Japanese patients: 4.8%; overall CLEAR study popula-
tion: 5.1%). Notably, one of the most common immune-
mediated AEs treated with high-dose corticosteroids in 
both the Japanese and overall populations was hypothy-
roidism (4.8% and 2.8%, respectively).

Although safety profiles were generally similar among 
Japanese and overall populations of patients who re-
ceived lenvatinib plus pembrolizumab, some important 
differences in the frequency of specific TEAEs among 
Japanese patients and the overall CLEAR study popula-
tion emerged.8 Notably, among patients who received 
lenvatinib plus pembrolizumab, the incidences of palmar-
plantar erythrodysesthesia syndrome (66.7% vs. 28.7%), 
proteinuria (54.8% vs. 29.5%), dysphonia (52.4% vs. 
29.8%), and hypothyroidism (61.9% vs. 47.2%) were higher 
in the Japanese subset from CLEAR versus the overall 
population, respectively. A higher incidence of palmar-
plantar erythrodysesthesia syndrome was also observed in 
Japanese patients randomized to receive sunitinib (64.5% 
in Japanese patients vs. 37.4% in the overall population). 
Similarly, previous trials investigating TKIs (sunitinib or 
pazopanib) in patients with metastatic RCC have reported 
higher rates of any grade15,18 and grade 3–418 proteinuria 

Preferred term, n (%)

Lenvatinib + pembrolizumab  
(n = 42)

Sunitinib  
(n = 31)

Any grade Grade ≥3 Any grade Grade ≥3

Patients with any TEAEsa 42 (100.0) 40 (95.2) 31 (100.0) 27 (87.1)

Diarrhea 24 (57.1) 6 (14.3) 14 (45.2) 1 (3.2)

Hypertension 24 (57.1) 8 (19.0) 15 (48.4) 8 (25.8)

Hypothyroidism 26 (61.9) 1 (2.4) 11 (35.5) 0

Decreased appetite 18 (42.9) 3 (7.1) 9 (29.0) 0

Stomatitis 18 (42.9) 1 (2.4) 11 (35.5) 1 (3.2)

Dysphonia 22 (52.4) 0 5 (16.1) 0

Weight decreased 15 (35.7) 6 (14.3) 0 0

Proteinuria 23 (54.8) 6 (14.3) 8 (25.8) 3 (9.7)

Palmar-plantar 
erythrodysesthesia 
syndrome

28 (66.7) 5 (11.9) 20 (64.5) 1 (3.2)

Constipation 13 (31.0) 0 5 (16.1) 0

Pyrexia 11 (26.2) 0 13 (41.9) 1 (3.2)

Dysgeusia 10 (23.8) 0 17 (54.8) 0

Platelet count decreased 10 (23.8) 0 21 (67.7) 10 (32.3)

Malaise 14 (33.3) 0 12 (38.7) 0

White blood cell count 
decreased

1 (2.4) 0 12 (38.7) 4 (12.9)

Abbreviation: TEAE, treatment-emergent adverse event.
aAlanine aminotransferase/aspartate aminotransferase increased in 4.8%/7.1% (grade 3: 0%/0%) of 
patients in the lenvatinib plus pembrolizumab arm, and 16.1%/12.9% (grade 3: 9.7%/3.2%) in the sunitinib 
arm.

T A B L E  5   TEAEs ≥30% in any 
treatment group by preferred term



6910  |      ETO et al.

and any-grade palmar-plantar erythrodysesthesia syn-
drome15–17 in Asian versus non-Asian patient populations.

A higher incidence of treatment-emergent proteinuria 
of any grade was also observed in the phase 3 Study 309/
KEYNOTE-775 in Japanese patients with advanced en-
dometrial cancer who received lenvatinib plus pembroli-
zumab (63.5%)21,22 as compared with those in the overall 
population who received lenvatinib plus pembrolizumab 
(28.8%).23 Additionally, a subset analysis of the phase 3 
SELECT study of lenvatinib versus placebo in patients 
with radioiodine-refractory differentiated thyroid cancer20 
demonstrated higher incidences of these two TEAEs in 
the Japanese subset of patients who received lenvatinib 
versus those in the overall population who received len-
vatinib (any-grade proteinuria: 63.3% vs. 31.0%; any-grade 
palmar-plantar erythrodysesthesia syndrome: 70.0% vs. 
31.8%). Our results, together with these reported differ-
ences in Japanese patients with advanced RCC and other 
cancer types, signal the need for careful management of 
TKI-related toxicities such as proteinuria and palmar-
plantar erythrodysesthesia syndrome in Japanese patients 
with advanced RCC.

Recently, a randomized phase 2 trial (Study 218) com-
paring two starting doses of lenvatinib (14 mg vs. 18 mg; 
both in combination with everolimus) in patients with 
advanced RCC, showed that the lower starting dose of 
lenvatinib (in combination with everolimus) was not 
noninferior to the higher starting dose, based on a test of 
ORR at week 24 in the 14 mg versus the 18 mg arm.24 In 
the current study, the majority of patients had a dose re-
duction. First responses (CR or PR) were observed early 
(within 4 months of treatment initiation) in the majority 
of Japanese patients (22 of 29 patients) randomized to re-
ceive lenvatinib plus pembrolizumab who had a CR or a 
PR, and the majority of patients were receiving 20 mg or 
14 mg of lenvatinib at the time of first response. These ob-
servations, together with the results of Study 218, support 
that initiating lenvatinib at the recommended 20 mg start-
ing dose and reducing the dose as needed can facilitate 
tumor reduction, and may also signal the importance of 
close monitoring of patients to manage adverse events so 
that the patients can remain on treatment and still main-
tain therapeutic benefit.

4.1  |  Limitations

Caution should be used when interpreting the results 
due to the small sample size and lack of stratification of 
Japanese patients included in this subset analysis. To help 
address the lack of stratification, the adjusted OS analy-
sis accounted for the imbalance of MSKCC risk group be-
tween treatment arms.

5   |   CONCLUSION

The rising incidence of kidney cancer in Japan2 signals 
the increasing need for effective treatment options. Safety 
and efficacy data of lenvatinib plus pembrolizumab were 
generally consistent with those of the overall population; 
however, some important differences in the frequency of 
specific TEAEs emerged among Japanese patients and 
the overall CLEAR study population. Our subset analysis 
showed that, with close monitoring of patients to manage 
adverse events (e.g., lenvatinib dose reductions as needed), 
lenvatinib at the recommended 20 mg starting dose plus 
pembrolizumab (200 mg intravenously once every 3 weeks) 
demonstrated therapeutic benefit in Japanese patients 
with advanced RCC in the CLEAR study. Together, the 
results of this subset analysis are supportive of lenvatinib 
plus pembrolizumab as a potential first-line treatment for 
Japanese patients with advanced RCC.
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