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Abstract

Background: Nivolumab treatment resulted in superior efficacy and safety versus everolimus

treatment in the 2-year follow-up of the CheckMate 025 Phase III study, with consistent results in

the global population and the Japanese population. Here, we report the 3-year follow-up in both

groups.

Methods: Patients were randomized 1:1 to nivolumab 3mg/kg intravenously every 2 weeks or

everolimus 10mg orally once daily until progression/intolerable toxicity. The primary endpoint

was overall survival (OS). Key secondary endpoints included objective response rate, progression-

free survival, safety and patient-reported quality of life.

Results: Of 410 and 411 patients randomized to nivolumab and everolimus, 37 and 26 were

Japanese, respectively. The median OS for the global population was 25.8 months with nivolumab

and 19.7 months with everolimus (hazard ratio 0.74; 95.5% confidence interval [CI]: 0.63–0.88; P =
0.0005); in the Japanese population, median OS was 45.9 months and not reached (hazard ratio

1.08; 95% CI: 0.50–2.34; P = 0.85), respectively. The investigator-assessed objective response rate

was 26% versus 5% with nivolumab versus everolimus (odds ratio [OR] 6.19; 95% CI: 3.82–10.06)

in the global population and 43% versus 8% in the Japanese population (OR 6.80; 95% CI:

1.60–28.91; P = 0.0035), respectively. The incidence of any-grade treatment-related adverse events
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was lower with nivolumab versus everolimus in both the global patient population (80% versus

89%) and the Japanese population (81% versus 100%).

Conclusions: At the 3-year follow-up, the efficacy and safety results of CheckMate 025 are gener-

ally consistent in the global and the Japanese populations.

Key words: everolimus, immune checkpoint inhibitor, Japanese, nivolumab, renal cell carcinoma

Introduction

Nivolumab, a programmed death-1 (PD-1) immune checkpoint
inhibitor, disrupts PD-1 ligand 1 (PD-L1)-mediated signaling to
restore the immune system’s antitumor defenses (1,2). Nivolumab
was approved in Japan for the treatment of patients with previously
treated unresectable or metastatic renal cell carcinoma (RCC) with
targeted drugs, based on results from the international Phase III
CheckMate 025 study (NCT01668784) (3). Historically, there have
been differences in efficacy and safety of RCC treatments in Asian
patients compared with global clinical trial populations, possibly
due to environmental and/or genetic differences. Hence, nivolumab
treatment in this population requires specific investigation (4–7).

Recently, the results of the 2-year follow-up of Japanese patients
with advanced RCC (aRCC) treated with nivolumab or everolimus
in CheckMate 025 were published (8). Nivolumab treatment
resulted in superior efficacy to everolimus treatment, consistent with
the results of the global population. Median (95% confidence inter-
val [CI]) overall survival (OS) in the global population was 26.0
(22.2–29.6) months for nivolumab and 19.7 (17.6–22.3) months for
everolimus; median OS was not reached for both treatment arms in
the Japanese population. The objective response rate (ORR) for the
global population was 26% for nivolumab versus 5% for everoli-
mus (odds ratio [OR] 6.13; 95% CI: 3.77–9.95); ORR for Japanese
patients was 43% versus 8% (OR 9.14; 95% CI: 1.76–88.33).
Nivolumab demonstrated a favorable safety profile compared with
everolimus in both populations.

Here, we present the 3-year follow-up analysis of efficacy and
safety data from the global population and the subgroup of
Japanese patients treated with nivolumab or everolimus from
CheckMate 025.

Patients and methods

Study design and treatment

The design methodology of CheckMate 025, a Phase III, rando-
mized open-label study of nivolumab versus everolimus in patients
with RCC, was reported previously (3). Patients were randomized
1:1 to receive nivolumab 3mg/kg intravenously for 60min every 2
weeks or everolimus 10-mg tablet orally once daily. Randomization
was stratified according to region (United States or Canada, western
Europe, and the rest of the world), Memorial Sloan Kettering
Cancer Center (MSKCC) prognostic risk group and number of prior
antiangiogenic therapies (one or two) for aRCC. Japanese patients
were included as part of the ‘rest of the world’ stratification group.

Patients

Adult patients had histological confirmation of aRCC with a clear
cell component, received one or two prior antiangiogenic therapies
and had to have progression within 6 months before study enroll-
ment with a Karnofsky performance status (KPS) ≥70.

Endpoints and assessments

The primary endpoint was OS. Key secondary endpoints were
investigator-assessed ORR, progression-free survival (PFS), safety
and patient-reported quality of life. Disease assessments (per
Response Evaluation Criteria in Solid Tumors v1.1) (9) were per-
formed using computed tomography or magnetic resonance imaging
at baseline and every 8 weeks after randomization for the first year,
then every 12 weeks until progression or treatment discontinuation.
Adverse events (AEs) were graded according to the National Cancer
Institute Common Terminology Criteria for Adverse Events, v4.0.
Treatment-related select AEs (AEs by category that may be immune-
mediated, differ from those caused by non-immunotherapies, may
require immunosuppression for management and whose early recog-
nition may mitigate severe toxicity) were reported. Quality of life
was assessed using patient questionnaires, including the Functional
Assessment of Cancer Therapy Kidney Symptom Index–Disease-
Related Symptoms (FKSI-DRS) questionnaire (10). The question-
naire consists of nine symptom-specific questions, with a summary
score that ranges from 0 to 36, with 36 as the best possible score. A
change of at least 2 points was considered a clinically meaningful
change.

Study oversight

This study was approved by the institutional review board or inde-
pendent ethics committee at each center and conducted in accord-
ance with Good Clinical Practice guidelines defined by the
International Conference on Harmonisation. All patients provided
written informed consent to participate based on the principles of
the Declaration of Helsinki.

Statistical analyses

OS, PFS and duration of response were estimated using Kaplan–
Meier methodology. Median OS and corresponding 95% CIs for
each treatment arm were determined using Brookmeyer and
Crowley methodology (11) with log-log transformation. The two
treatment arms were compared with stratified log-rank tests. The
estimated hazard ratios (HRs) and associated 95% CIs obtained for
OS and PFS of nivolumab versus everolimus were calculated using a
stratified Cox proportional hazards model with the treatment as a
single covariate. ORR and the corresponding 95% CIs were calcu-
lated based on the Clopper and Pearson method (12).

Results

Patients

As reported previously, 410 and 411 patients in CheckMate 025
were randomized to nivolumab and everolimus treatments, respect-
ively. Of these, 96 patients in the nivolumab arm and 98 patients in
the everolimus arm were stratified by the ‘rest of the world’ region,
which included Japan. Thirty-seven of 410 patients (9%) and 26 of
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411 patients (6%), respectively, were Japanese. All Japanese patients
who were randomized received treatment (8). The demographic and
baseline characteristics of the Japanese population were reported pre-
viously (8) and were generally similar to the global population of the
study, except that compared with the global population, a higher pro-
portion of Japanese patients had higher baseline KPS and favorable
MSKCC risk score, while a lower proportion had a poor MSKCC
risk score. Additionally, a lower proportion of Japanese patients in the
everolimus than in the nivolumab arm had ≥2 sites of metastases, liver
metastases and PD-L1 expression ≥1% (Supplemental Table 1). The
distribution of prior regimens in the metastatic setting differed between
the global and the Japanese populations (8). More patients in the
Japanese population versus the global population had prior treatment
with axitinib (20 of 63 patients [32%] versus 101 of 821 patients
[12%]), interferon-α (17 of 63 patients [27%] versus 18 of 821
patients [2%]) and sorafenib (22 of 63 patients [35%] versus 57 of
821 patients [7%]), and fewer Japanese patients were treated with
pazopanib (2 of 63 patients [3%] versus 250 of 821 patients [30%])
and sunitinib (28 of 63 patients [44%] versus 488 of 821 patients
[59%]). At a median follow-up of 40 months, 7% of patients in the
nivolumab arm and 1% in the everolimus arm continued to receive
treatment in the global population; 14% and 4%, respectively, contin-
ued treatment in the Japanese population. The primary reason for dis-
continuation in both arms of both populations was disease progression
(global population: 77% in the nivolumab arm and 74% in the evero-
limus arm; Japanese population: 65% for both treatment groups).

Efficacy

At a median follow-up of 40 months, the median OS for the global
population was 25.8 months with nivolumab and 19.7 months with
everolimus (HR 0.74 [95% CI: 0.63–0.88]; P = 0.0005; Fig. 1). The
24-month OS rates (95% CI) in the global population were 52%
(47–57) with nivolumab and 42% (37–47) with everolimus; 36-
month OS rates were 39% (34–44) and 30% (25–34), respectively.
In the Japanese population, the median OS was 45.9 months versus
not reached with nivolumab and everolimus, respectively (HR 1.1
[95% CI: 0.50–2.34]; P = 0.85; Fig. 1). The 24-month OS rates
(95% CI) in the Japanese population were 75% (57–86) with nivo-
lumab and 73% (52–86) with everolimus; 36-month OS rates were
58% (40–72) and 54% (33–71), respectively.

ORR (95% CI) was higher with nivolumab than with everolimus
treatment in the global and the Japanese populations (global: 26%
[22–30] versus 5% [3–8]; OR 6.19; 95% CI: 3.82–10.06; Japanese:
43% [27–61] versus 8% [1–25]; OR 6.80; 95% CI: 1.60–28.91;
Fig. 2). In the global population, 4 (1%), 102 (25%) and 137 (33%)
patients had a best response of complete response (CR), partial
response (PR) and stable disease (SD) with nivolumab treatment,
respectively. Two (<1%) CR, 20 (5%) PR and 229 SD (56%) best
responses were observed with everolimus treatment. Best responses
of progressive disease were observed in 143 (35%) and 115 (28%)
of patients treated with nivolumab and everolimus, respectively. In
the Japanese population, 0, 16 (43%) and 16 (43%) patients had a
best response of CR, PR and SD with nivolumab treatment, respect-
ively; 1 (4%), 1 (4%) and 20 (77%) patients had a best response of
CR, PR and SD with everolimus treatment, respectively.

Best responses of progressive disease were observed in 5 (14%) and
4 (15%) patients treated with nivolumab and everolimus, respectively.

Among global population responders, the median (range) time to
response (TTR) and median (95% CI) duration of response (DOR)
were similar with nivolumab and everolimus treatments (TTR: 3.6

months [1.4–24.8] and 3.7 months [1.5–11.2], respectively; DOR:
12.3 months [9.1–18.2] and 12.0 months [6.4–21.7], respectively;
Fig. 2). With nivolumab, 24 of 106 responders (23%) had an
ongoing response and 3 of 22 everolimus responders (14%) had an
ongoing response. Of the patients who responded to treatment, nine
patients in the nivolumab arm and two in the everolimus arm dis-
continued treatment but had sustained response. Among Japanese
responders, the median (range) TTR was 3.3 months (1.9–9.2) with
nivolumab and 2.7 months (1.9–3.5) with everolimus (Fig. 2). The
median (95% CI) DOR was 13.4 months (2.2–25.8) with nivolu-
mab and not reached (12.0–not estimable) with everolimus (Fig. 2).
Among responders, one patient in the nivolumab arm and one
patient in the everolimus arm had an ongoing response (Fig. 3).
Although some patients exhibited disease progression or occurrence
of new lesions, response to nivolumab treatment until eventual pro-
gression was durable among Japanese patients (Fig. 4).

At a median follow-up of 40 months, the median PFS in the glo-
bal population was 4.2 months with nivolumab and 4.5 months
with everolimus (HR 0.85 [95% CI: 0.73–0.99]; P = 0.0371;
Fig. 5). The proportion of patients progression-free at 36 months
(95% CI) was 8% (6–11) and 2% (1–4) with nivolumab and evero-
limus, respectively. In the Japanese population, the median PFS was
5.6 months with nivolumab and 9.4 months with everolimus (HR
1.26 [95% CI: 0.66–2.38]; P = 0.48; Fig. 5). The proportion of
patients progression-free at 36 months (95% CI) was 9% (2–20)
and 5% (0–21) with nivolumab and everolimus, respectively.

Safety

Treatment-related AEs of any grade in the global population occurred
in 325 (80%; Grade 3–4: 84, 21%) patients treated with nivolumab
and 352 (89%; Grade 3–4: 147, 37%) patients treated with everoli-
mus. The most common any-grade treatment-related AEs with nivolu-
mab were fatigue (n = 139, 34%), pruritus (n = 63, 16%) and
nausea (n = 61, 15%); the most common with everolimus were
fatigue (n = 135, 34%), stomatitis (n = 117, 29%) and anemia (n =
97, 24%). The most common Grade 3–4 treatment-related AE was
fatigue (n = 11, 3%) with nivolumab and anemia (n = 34, 9%) with
everolimus. In the Japanese population, treatment-related AEs
occurred in 30 (81%; Grade 3–4: 8, 22%) patients treated with nivo-
lumab and 26 (100%; Grade 3–4: 15, 58%) patients treated with
everolimus (Fig. 6). The most common any-grade treatment-related
AEs in patients treated with nivolumab were diarrhea (n = 7, 19%),
fatigue (n = 6, 16%) and anemia (n = 6, 16%); the most common
with everolimus were stomatitis (n = 20, 77%), decreased platelet
count (n = 13, 50%) and anemia (n = 12, 46%). The most common
Grade 3–4 treatment-related AE was anemia (n = 2, 5%) with nivolu-
mab and hypertriglyceridemia (n = 3, 12%) with everolimus. Any-
grade treatment-related AEs leading to discontinuation occurred in 34
(8%) and 50 (13%) patients in the global population treated with
nivolumab and everolimus, respectively, and 6 (16%) and 6 (23%)
Japanese patients in the nivolumab and everolimus arms, respectively.
Among patients in the global population, 271 (67%) and 293 (74%)
died in the nivolumab and everolimus arms, respectively; the primary
reason for death was disease progression in both arms (237 [58%]
and 266 [67%] patients in the nivolumab and everolimus arms,
respectively). No deaths related to study treatment were reported in
the nivolumab arm, while two drug-related deaths occurred in the
everolimus arm, one from acute bowel ischemia and one from septic
shock. Among Japanese patients, 17 (46%) and 12 (46%) died in the
nivolumab and everolimus arms, respectively; the primary reason for

Jpn J Clin Oncol, 2019 3

D
ow

nloaded from
 https://academ

ic.oup.com
/jjco/advance-article-abstract/doi/10.1093/jjco/hyz026/5426435 by Bristol M

eyers Squibb user on 05 April 2019



Japanese
population

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57

Months

0.0

0.1

0.5

1.0

0.2

0.3

0.9

0.7

0.4

0.6

0.8
O

ve
ra

ll 
su

rv
iv

al
 (

pr
ob

ab
ili

ty
)

Median OS, Global Japanese  
months (95% CI) population population

Nivolumab 25.8 (22.2–29.8) 45.9 (26.8–NR)
Everolimus 19.7 (17.6–22.1) NR (25.2–NR)

HR (95% CI)
P-value

0.7 (0.6–0.9) 1.1 (0.5–2.3)
0.0005 0.8496

Global
population

410 390 359 337 305 276 252 226 205 188 175 162 151 136 109 74 31 11 0 0
411 367 325 289 268 247 214 182 163 140 133 122 110 102 85 54 32 7 1 0
37 37 36 35 35 34 31 29 26 23 21 21 20 20 13 9 3 0 0 0
26 26 24 24 24 24 22 21 19 17 17 15 14 14 12 9 7 1 0 0

No. at Risk

Figure 1. Kaplan–Meier curve for OS in global and Japanese patients. CI, confidence interval; HR, hazard ratio; NR, not reached; OS, overall survival.
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death was disease progression in both arms (15 [41%] and 12 [46%]
patients in the nivolumab and everolimus arms, respectively). No
treatment-related deaths occurred in either arm.

The incidence of treatment-related select AEs in the Japanese
population was grouped by system organ class. Treatment-related
select AEs of any grade for nivolumab versus everolimus were
observed as follows: endocrine (5% versus 0%), gastrointestinal
(19% versus 12%), hepatic (22% versus 31%), pulmonary (5% ver-
sus 46%), renal (3% versus 15%) and skin (24% versus 69%)
(Fig. 7). Grade 3–4 treatment-related select AEs for nivolumab ver-
sus everolimus treatment were observed in hepatic (5% versus 0%),
gastrointestinal (3% versus 4%), pulmonary (0% versus 8%) and
skin (0% versus 4%); no Grade 3–4 select AEs were observed in the
endocrine or renal organ categories for either treatment arm (Fig. 7).
In both treatment arms, most treatment-related select AEs occurred
in the first 6 months of treatment (54% for nivolumab, 85% for
everolimus). The incidence of treatment-related select AEs decreased
after 6 months of treatment. After >36 months of treatment, the

incidence of AEs decreased to ≤5% for both nivolumab and everoli-
mus (Fig. 8). Among all treated Japanese patients, 51% (n = 19)
and 81% (n = 21) received immune-modulating therapy for AE
management while on nivolumab and everolimus, respectively.

Quality of life

The FKSI-DRS quality-of-life questionnaire completion rate was
>70% in the nivolumab arm for almost 3 years (up to Week 140) in
the global and the Japanese populations. In the global population,
completion rates in the everolimus arm declined to <80% after
Week 64, with the exception of Weeks 76, 84, 132, 136 and 140.
Completion rates in the everolimus arm of the Japanese population
remained >75% up to Week 120. In the Japanese population, the
mean FKSI-DRS score was generally equal to or slightly exceeded
baseline values at every assessment in the nivolumab arm, indicating
improvement. The scores were lower than baseline in every assess-
ment in the everolimus arm (indicating worsening), with some
assessments being at least 2 points below baseline, which is
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considered a clinically meaningful change in score (Supplemental
Fig. 1). These results are consistent with those of the global popula-
tion (Supplemental Fig. 2).

Subsequent therapy

In the global population, 264 (64%) and 279 (68%) patients rando-
mized to nivolumab and everolimus, respectively, received

subsequent systemic therapy. The median (range) time from last
study drug dose to subsequent systemic therapy was 1.0 month
(0.1–20.9) with nivolumab and 0.9 months (<0.1–20.0) with evero-
limus. The most common subsequent systemic therapy used after
treatment with nivolumab was everolimus (136 patients, 33%;
Supplemental Table 2); the most common subsequent therapy after
treatment with everolimus was axitinib (165 patients, 40%;
Supplemental Table 2). In the everolimus arm, 61 patients (15%)
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crossed over to the nivolumab extension phase. The most common
subsequent therapies received by patients who crossed over were
axitinib (32 patients, 52%), pazopanib (12 patients, 20%) and suni-
tinib (10 patients, 16%). Fifty-four (89%) of the patients who
crossed over from everolimus to nivolumab were alive at the 3-year
follow-up.

In the Japanese population, 27 of 37 (73%) and 23 of 26 (88%)
patients randomized to nivolumab and everolimus, respectively, received
subsequent systemic therapy. The most common subsequent systemic
therapy was axitinib for both arms (46% in the nivolumab arm, 17
patients; 58% in the everolimus arm, 15 patients; Supplemental Table 2).
The median (95% CI) time from last study drug dose to subsequent ther-
apy was 1.0 months (0.7–2.1) and 1.5 months (0.7–4.0) in the nivolu-
mab and everolimus arms, respectively.

Discussion

At a median follow-up of 40 months, nivolumab treatment in
Japanese patients resulted in significantly higher ORR compared
with everolimus (OR 6.80; 95% CI: 1.60–28.91), with no new
safety signals identified.

In the interval since the previous update at 2 years of follow-up
(8), the median OS with nivolumab treatment in Japanese patients
was reached in the 3-year follow-up, while it has not yet been
reached in the everolimus treatment arm. However, the OS curve
with nivolumab treatment in Japanese patients appears to be not-
ably higher than that in the corresponding 3-year update in the glo-
bal population. The ORR was consistent between both treatment
arms in the 3-year and 2-year follow-up analyses of the Japanese
population, and superior in the nivolumab arm compared with the
everolimus arm. An additional best response of SD was observed
with nivolumab treatment in the 3-year follow-up compared with
the 2-year follow-up. The magnitude of difference between arms in
the 3-year follow-up was greater in the Japanese population versus
the global population, consistent with the results of the 2-year fol-
low-up. The median PFS was also the same in the 3-year and 2-year
follow-up analyses of the Japanese population and higher in the
everolimus arm compared with the nivolumab arm; in contrast, the
PFS curves in the 3-year follow-up of the global population sepa-
rated with longer follow-up, and now favor nivolumab over everoli-
mus (HR 0.85; 95% CI: 0.73–0.99; P = 0.0371) (9). Longer follow-

up is needed to see if a similar separation in the Japanese population
of PFS curves may occur. Differences in prior therapy, baseline
MSKCC risk factor distribution and baseline KPS could have con-
tributed to the differences in efficacy results between the global and
Japanese populations. Additionally, the lower incidence of liver
metastases and ≥2 sites of metastases in Japanese patients treated
with everolimus compared with nivolumab could have contributed
to the higher OS and PFS observed with this treatment in this popu-
lation. Differences in subsequent therapy between the global and the
Japanese populations may also potentially contribute to the dispar-
ity of the OS results between the two populations. Although no dif-
ferences were observed with nivolumab versus everolimus treatment
in OS or PFS in Japanese patients, both OS and PFS exceeded those
in the global population of CheckMate 025.

The incidence of treatment-related AEs with nivolumab was
lower than with everolimus in the 3-year follow-up of the Japanese
population, consistent with the 2-year (8) and the 3-year follow-up
analyses of the global population. No new safety signals were
observed with extended follow-up. The incidence of any-grade
endocrine and renal select AEs with nivolumab treatment were
lower in the Japanese population versus the global population,
while hepatic select AE incidence was higher in the Japanese popu-
lation versus the global population. Gastrointestinal, skin and pul-
monary treatment-related select AE incidence was similar in the
Japanese and global populations; Grade 3–4 treatment-related
select AEs were also similar between the two populations (13).
Most patients experienced treatment-related select AEs in the first
6 months of treatment. Both the global and the Japanese popula-
tions experienced an improvement in quality of life with nivolumab
treatment compared with everolimus. Similar proportions of
patients in the global and Japanese populations received subse-
quent therapy.

There are several limitations to this analysis of the Japanese
population of CheckMate 025. The small sample size of Japanese
patients reduced the confidence level and increased the margin of
error. Additionally, the different sample size in arms due to stratifi-
cation as part of a larger regional group may have affected
outcomes.

In conclusion, longer follow-up of Japanese patients enrolled in
CheckMate 025 confirmed the efficacy results of the 2-year follow-
up, with no new safety signals identified.
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Figure 7. Treatment-related select adverse events in the Japanese population.
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Supplementary data

Supplementary data are available at Japanese Journal of Clinical
Oncology online.
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