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Abstract

Background Nivolumab, an anti-programmed death-1 agent, showed survival benefits in Asian patients, including Japa-
nese, with gastric/gastro-esophageal junction (G/GEJ) cancer. We report the analysis of the Japanese subpopulation from
ATTRACTION-2 that evaluated nivolumab versus placebo in unresectable advanced or recurrent G/GEJ cancer after > 2
chemotherapy regimens.

Methods Data from the Japanese subpopulation in the randomized, double-blind, placebo-controlled, phase 3 trial were
analyzed (data cutoff, February 25, 2017). Primary endpoint was overall survival (OS); secondary endpoints included
progression-free survival (PFS) and objective response rate (ORR).

Results Among the overall study population of 493 patients, 226 (nivolumab 152; placebo 74) were enrolled from 28 sites
in Japan. In the Japanese subset, median OS was longer with nivolumab versus placebo (5.4 months, 95% CI 4.6-7.4 versus
3.6 months, 95% CI 2.8-5.0). The risk of death was lower in the nivolumab versus placebo group (hazard ratio 0.58, 95%
CI10.42-0.78; p=0.0002). Incidences of serious adverse events were 23% (35/152) and 25% (18/72) in the nivolumab and
placebo groups, respectively. In the Japanese ITT population, 22% of nivolumab-treated and 28% of placebo-treated patients
received prior ramucirumab treatment. Overall, clinical activity of nivolumab was observed regardless of prior ramucirumab
use. In the nivolumab group, ORR and PFS were numerically higher in patients with prior ramucirumab use than in those
without.

Conclusions In the Japanese subpopulation, patients receiving nivolumab had longer OS, similar to the overall population,
with a manageable safety profile. The interaction between nivolumab and ramucirumab will be clarified in ongoing clinical
trials.
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Introduction
Electronic supplementary material The online version of this
article (https://dm.org/lO.10.()7/§1012Q—018—0899—6) .contams In Japan, gastric cancer was the third leading cause of can-
supplementary material, which is available to authorized users. . .
cer-related death in 2016 and the most common malignancy
5 Narikazu Boku in 2013 [1]. In general, treatment options include cytotoxic
nboku@ncc.go.jp chemotherapy with addition of biologics for advanced gas-
Extended author information available on the last page of the article tric cancer. Since cross-over use of paclitaxel and irinotecan
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in second- and third-line chemotherapy was considered to
contribute to a favorable overall survival (OS) in the WIOG
4007 study [2] compared with other studies outside Japan,
irinotecan monotherapy is recommended as third-line ther-
apy in the 2018 Gastric Cancer Treatment Guidelines by the
Japanese Gastric Cancer Association (evidence level B) [3].
Regardless of these treatment options from first- to third-
line treatment, the prognosis for advanced gastric cancer
patients is poor, with a median OS of 13—-14 months [4, 5].
Therefore, development of new therapies for patients with
advanced gastric or gastro-esophageal junction (G/GEJ) can-
cer is warranted.

Inhibition of immune checkpoints is a proven therapeutic
approach for many cancers. It includes the receptor—ligand
system targeting programmed death-1 (PD-1), which is a cell
surface receptor that blocks antitumor T-cell activity [6] after
binding with programmed death-ligand 1 (PD-L1), which is
expressed in 25-65% of gastric cancers and associated with
tumor size, lymph node metastasis, and a shorter median
survival [7-9]. Immuno-oncology agents, which block
binding of PD-1 and PD-L1, are also being evaluated for
G/GE]J cancer. The phase 1/2 CheckMate 032 trial reported
clinical activity of nivolumab, alone or in combination with
ipilimumab, an anti-cytotoxic T-lymphocyte—associated pro-
tein-4 antibody, in the gastric cohort with chemotherapy-
refractory advanced G/GEJ/esophageal cancer [10, 11]. The
phase 3 ATTRACTION-2 (ONO-4538-12) study conducted
in Japan, Taiwan, and South Korea was also designed to
investigate the efficacy and safety of nivolumab in heavily
pretreated patients unselected for PD-L1 tumor expression.
The results showed survival benefit with nivolumab versus
placebo (median OS, 5.3 months vs 4.1 months; 12-month
survival rates, 26.2% vs 10.9%, respectively), indicating that
nivolumab can be a new treatment option for heavily pre-
treated patients with advanced G/GEJ cancer [12]. There-
fore, nivolumab has been added as recommended third- or
later-line therapy in the 2018 guideline (evidence level A)
based on the prolonged OS in patients with advanced gastric
cancer with failure of >2 lines of chemotherapy (ATTRAC
TION-2 study) [3, 12]. Further, the National Comprehensive
Cancer Network guideline also recommends pembrolizumab
as a third-line or subsequent therapy for recurrent, unresect-
able locally advanced, or metastatic gastric adenocarcinoma
with PD-L1 expression [13].

However, the treatment strategy for advanced gastric
cancer in Japan is somewhat different from that in Taiwan
and South Korea. In Japan, the anti-vascular endothelial
growth factor (VEGF) receptor 2 antibody ramucirumab,
which is covered by National Health Insurance since 2015,
has been widely used in combination with paclitaxel in
second-line therapy. Thereafter, third-line chemotherapy is
common if the patient’s condition is good. Several papers
have reported that inhibition of VEGF signals changes the

tumor microenvironment [14—18], which might have some
influence on nivolumab efficacy. Therefore, we additionally
analyzed data from the Japanese subpopulation to explore
the impact of prior ramucirumab use on the efficacy of
nivolumab.

Methods
Study design and patients

Data from Japanese patients enrolled in the randomized,
double-blind, placebo-controlled, phase 3 ATTRACTION-2
trial (49 clinical sites in Japan, South Korea, and Taiwan)
were analyzed. As a follow-up/update of ATTRACTION-2,
the data cutoff date was February 25, 2017 for the Japanese
subpopulation. The study design and results from the overall
population have been previously reported [12].

Procedures

Patients received nivolumab 3 mg/kg or placebo infusion
every 2 weeks for each 6-week cycle (three infusions per
6-week cycle). Tumor assessments were performed after
every 6-week treatment cycle for ten cycles (approximately
14 months). Thereafter, tumor assessments were performed
after every two treatment cycles (12 weeks) until discon-
tinuation of study treatment. A final assessment was also
performed at the end-of-treatment examination. All tumor
assessments were performed using computed tomography
or magnetic resonance imaging according to the Response
Evaluation Criteria in Solid Tumors guidelines version 1.1
[19]. The details have been described previously [12].

Adverse events (AEs) were assessed according to the
National Cancer Institute Common Terminology Criteria
for AEs version 4.0 [20] during the treatment period and for
28 days after end of treatment.

Tumor tissue collection was not compulsory; available
tumor samples, which were collected at baseline, were eval-
uated retrospectively for PD-L1 tumor expression. Tumors
with immunohistochemical staining in > 1% of tumor cells,
as assessed at a central laboratory (28-8 pharmDx assay;
Dako, Carpinteria, CA, USA), were defined as positive.

Outcomes

The primary endpoint was OS. Secondary efficacy end-
points included progression-free survival (PFS), objective
response rate (ORR; the proportion of patients with con-
firmed complete response [CR] and partial response [PR]),
disease control rate (DCR; the proportion of patients with
confirmed CR, PR, and stable disease [SD]), duration of
response (DOR), time to response, best overall response
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(CR, PR, SD, and progressive disease [PD]), and maximum
percentage change from baseline in the sum of diameters of
target lesions (% tumor shrinkage). PD-L1 expression status
in patients with available tumor tissue sample was evaluated
as an exploratory analysis. Safety endpoints included AEs
and treatment-related AEs.

Statistical analysis

Survival analyses were performed in the intention-to-treat
(ITT) population, defined as all patients who were randomly
assigned to the study treatment. Response rate was calcu-
lated in patients with measurable target lesions at baseline
(response assessment population). Safety analyses were
completed using data from all patients who received at
least one dose of study treatment (safety population). The
estimations of the OS and PFS rates were derived from the
Kaplan—Meier estimates and the corresponding confidence
intervals (Cls) were derived based on the Greenwood for-
mula for variance and on log—log transformation. OS and
PFS were compared using the stratified log-rank test with
a one-sided significance level of 0.025. For best overall
response, the exact 95% CI was calculated using the Clop-
per—Pearson method. Calculation of p value was conducted
using the Cochran—-Mantel-Haenszel test; SAS software
(versions 9.3 and 9.4) was used for all statistical analyses.
Other information has been reported previously [12].

Results
Patient disposition and baseline characteristics

Overall, 226 (nivolumab 152; placebo 74) of the 493
patients in ATTRACTION-2 were enrolled from 28 study
sites in Japan. The safety population comprised 224 patients
(nivolumab 152; placebo 72), and the response assessment
population comprised 189 patients (nivolumab 129; placebo
60) (Supplementary Fig. 1). Baseline characteristics of the
Japanese patients were well balanced between the treatment
arms (Table 1). A total of 55 patients (nivolumab 34; pla-
cebo 21) were treated with ramucirumab prior to study entry.

Exposure and subsequent pharmacotherapy
in the Japanese subpopulation

The median (range [min—-max]) duration of treatment was
2.2 (0.0-24.4) months with nivolumab and 1.0 (0.0-26.3)
months with placebo. Overall, the relative dose intensity
of nivolumab was >90% to <110% in 82.9% of patients.
Details of study drug exposure and administration are pre-
sented in Supplementary Table 1. At data cutoff, study treat-
ment was permanently discontinued in 143 patients in the
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Table 1 Baseline patient characteristics of subgroup of Japanese
patients

Nivolumab Placebo
3 mg/kg (N=152) (N=74)

Male 111 (73) 57 (77)
Female 41 (27) 17 (23)
Age (years) median (min, max) 65 (20, 83) 66 (28, 79)
Patients aged <65 years 68 (45) 28 (38)
Country

Japan 152 74

Korea - -

Taiwan - -
Eastern Cooperative Oncology Group performance status

0 64 (42) 31 (42)

1 88 (58) 43 (58)
Organs with metastases

<2 43 (28) 22 (30)

>2 109 (72) 52 (70)
Site of metastases

Lymph node 129 (85) 60 (81)

Peritoneum 28 (18) 15 (20)

Liver 35(23) 17 (23)

Lung 11(7) 4(5)

Pleura 1(1) 1(1)

Adrenal glands 0 2(3)

Bone 3Q2) 34)

Other 8(5) 7(10)
Previous treatment regimens®

2 11(7) 3(4)

3 57 (38) 26 (35)

>4 84 (55) 45 (61)
Previous therapies

Any 152 (100) 74 (100)

Pyrimidine analogs 152 (100) 74 (100)

Platinum 138 (91) 71 (96)

Taxanes 150 (99) 72 (97)

Irinotecan 137 (90) 70 (95)

Ramucirumab 34 (22) 21 (28)
Previous gastrectomy

No 56 (37) 31 (42)

Yes 96 (63) 43 (58)

Data shown are n (%) unless otherwise stated

*Includes treatments received in the adjuvant setting

nivolumab group and in 71 patients in the placebo group.
Reasons for treatment discontinuation in the nivolumab ver-
sus placebo group were disease progression (114 [75%] vs
53 [73.6%]), worsening of clinical symptoms judged as PD
(32 [21.1%] vs 17 [23.6%]), onset of grade >2 interstitial
lung disease (4 [2.6%] vs 0 [0%]), physician’s discretion (6
[3.9%] vs 2 [2.8%]), treatment withheld for > 6 weeks due
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to AEs (2 [1.3%] vs 1 [1.4%]), and other reasons (4 [2.6%]
vs 5 [6.9%]), respectively.

Following study treatment discontinuation, 53.3%
(81/152) and 44.6% (33/74) of patients in the nivolumab and
placebo groups, respectively, received subsequent antican-
cer treatment (pharmacotherapy, 30.9% [47/152] vs 24.3%
[18/74]; surgery, 19.7% [30/152] vs 10.8% [8/74]; and radio-
therapy, 9.2% [14/152] vs 13.5% [10/74], respectively; Sup-
plementary Table 2).

Efficacy in the Japanese subpopulation
Overall survival

In the Japanese ITT population, as of February 25, 2017,
186 (82.3%) deaths had occurred (nivolumab 120 [78.9%];
placebo 66 [89.2%]). Median follow-up in the surviv-
ing patients was 16.6 months (interquartile range [IQR]
13.0-20.6; n=32) in the nivolumab group and 17.7
months (IQR 13.2-25.8; n=38) in the placebo group. By
Kaplan—Meier analysis, the median OS was longer in
the nivolumab versus placebo group (5.4 months, 95%
CI 4.6-7.4 versus 3.6 months, 95% CI 2.8-5.0; Fig. la;
Table 2). The risk of death was significantly lower in the
nivolumab versus placebo group (hazard ratio [HR] 0.58,
95% CI10.42-0.78; p=0.0002). The OS rates were higher in
the nivolumab versus placebo group at 6, 12, and 18 months
(Table 2). Subgroup analyses of OS according to selected
disease characteristics consistently favored nivolumab over
placebo (Supplementary Fig. 2).

Progression-free survival

By Kaplan—-Meier analysis, PFS was significantly longer in
the nivolumab versus placebo group at all follow-up time
points (Fig. 1b; Table 2). The median PFS was 1.7 months
(95% CI 1.6-2.8) in the nivolumab group versus 1.5 months
(95% CI 1.5-1.6) in the placebo group. The 6-month PFS
rate was higher in the nivolumab versus placebo group
(19.0%, 95% CI 13.0-25.9 versus 6.2%, 95% CI 2.0-13.7).
The risk of disease progression was lower in the nivolumab
versus placebo group (HR 0.53, 95% CI 0.39-0.72;
p<0.0001).

Response

Patients with a confirmed response to nivolumab showed a
median time to response of 1.7 months (min—-max, 1.4-7.0).
The median DOR was 14.5 months (95% CI 8.3-not avail-
able [NA]), and ORR was 14.0% (18/129) in patients treated
with nivolumab. DCR was 45.0% (58/129 patients) in the
nivolumab group versus 23.3% (14/60 patients) in the placebo

group (odds ratio 2.87, 95% CI 1.40-5.88; Table 3 and Sup-
plementary Fig. 3).

PD-L1 expression status

Baseline tumor samples were available for 61% (93/152)
of patients in the nivolumab group and for 55% (41/74) of
patients in the placebo group. PD-L1 expression was quan-
tifiable in 91 and 41 patient samples in the nivolumab and
placebo groups, respectively. Among them 13.2% (12/91) of
patients in the nivolumab group and 19.5% (8/41) of patients
in the placebo group had PD-L1-positive tumors. Although
the patient numbers were low and the results did not reach
significance, benefits of nivolumab (median OS, 6.14 months)
were observed even in patients without PD-L1-positive tumors
(HR 0.76, 95% CI 0.49-1.18) as compared to the median OS
reported in this study.

Safety in the Japanese subpopulation

Overall, AEs were reported more frequently in the nivolumab
versus placebo group (Supplementary Table 3). All-cause AEs
of any grade occurred in 84.9% (129/152) of patients in the
nivolumab group versus 73.6% (53/72) in the placebo group;
incidences of serious AEs were 23% (35/152) versus 25%
(18/72), respectively.

Treatment-related AEs of any grade were reported in 56.6%
(86/152) of patients in the nivolumab group versus 30.6%
(22/72) in the placebo group; grade 3/4 treatment-related AEs
were 15.8% (24/152) versus 9.7% (7/72), respectively. Inci-
dences of serious treatment-related AEs were 13.2% (20/152)
versus 9.7% (7/72), respectively.

The most commonly (> 5% incidence) reported all-grade
treatment-related AEs were pruritus, diarrhea, rash, fatigue,
nausea, malaise, and decreased appetite. The most commonly
reported grade 3/4 AEs were decreased appetite and diarrhea
in the nivolumab group and decreased appetite and fatigue
in the placebo group (Table 4). The incidence of most fre-
quent treatment-related serious AEs was low (<2%) in the
nivolumab group and included interstitial lung disease, type
1 diabetes mellitus, and colitis (Supplementary Table 4). Two
deaths (1.3%; cardiac arrest, unknown cause) in the nivolumab
group versus 1 death (1.4%; gastrointestinal perforation) in the
placebo group were considered treatment-related AEs in the
Japanese subpopulation. Treatment was discontinued due to
treatment-related AEs in 4.6% (7/152) versus 5.6% (4/72) of
patients in the nivolumab versus placebo group, respectively.

Efficacy analysis of patients with prior ramucirumab
treatment

A total of 34 and 21 patients received prior ramucirumab
treatment in the nivolumab and placebo groups, respectively.
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Fig. 1 Kaplan—Meier plots of a
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The baseline characteristics were similar in patients with and
without prior ramucirumab use, except for the variability
observed in the number of prior regimens (Supplementary
Table 5). The median OS was longer in the nivolumab versus
placebo group in patients with (5.3 versus 2.8 months [HR
0.57,95% CI 0.31-1.05]) and without (5.5 versus 3.9 months
[HR 0.65, 95% CI 0.46-0.92]) prior ramucirumab treatment
(Fig. 2a, b). The median PFS was longer in the nivolumab
versus placebo group in patients with (3.0 versus 1.4 months
[HR 0.39, 95% CI 0.21-0.72]) and without (1.6 versus
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1.5 months [HR 0.64, 95% CI 0.45-0.90]) prior ramu-
cirumab treatment (Fig. 2c, d). Among patients evaluable
for tumor response, the ORR in the nivolumab group was
higher in patients with (22.2% [6/27]) versus without (11.8%
[12/102]) prior ramucirumab treatment. DCR was higher in
the nivolumab versus placebo group in patients with (55.6%
[15/27] vs 21.1% [4/19]) and without (42.2% [43/102] vs
24.4% [10/41]) previous ramucirumab treatment (Table 5).
Furthermore, better clinical activity was observed in 25
of the 34 patients who received nivolumab directly after
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Table 2 Median overall survival and progression-free survival rates
at3,6,9, 12, 18, and 24 months (Japanese ITT population)

Table 3 Best overall response in Japanese subpopulation (response
assessment population)

Nivolumab 3 mg/kg
(N=152)

Placebo (N=74)

OS rate, % (95% CI)

At 3 months 76.2 (68.6-82.2) 58.9 (46.8-69.2)
At 6 months 47.1 (38.9-54.8) 34.2(23.7-45.1)
At 9 months 35.8(28.2-43.4) 20.5 (12.2-30.4)

At 12 months
At 18 months
PFS rate, % (95% CI)

27.8 (21.0-35.1)
19.5 (13.0-27.0)

15.1 (8.0-24.2)
9.0 (3.8-17.1)

At 3 months 35.0 (27.3-42.8) 13.9 (6.9-23.2)
At 6 months 19.0 (13.0-25.9) 6.2 (2.0-13.7)
At 9 months 13.9 (8.8-20.2) 6.2 (2.0-13.7)
At 12 months 9.4 (5.2-15.0) 3.1(0.6-9.5)
At 18 months 5.2 (2.1-10.5) 1.5 (0.1-7.3)

The estimation of the OS rate was derived from the Kaplan—-Meier
estimate and corresponding CI was derived based on Greenwood for-
mula for variance and on log—log transformation

The estimation of the PFS rate was derived from the Kaplan—-Meier
estimate and corresponding CI was derived based on Greenwood for-
mula for variance and on log—log transformation

1 month=30.4375 days

CI Confidence interval, ITT, intention-to-treat, OS overall survival,
PFS progression-free survival

ramucirumab treatment. In the ITT (n=25) and response
assessment (n=20) populations, for patients who received
nivolumab directly after ramucirumab, the median OS,
median PFS, ORR, and DCR were 6.7 months, 4.2 months,
25.0% (5/20), and 70% (14/20), respectively.

Discussion

We report the analysis of data from the Japanese sub-
population in the randomized, double-blind, placebo-
controlled, phase 3 ATTRACTION-2 trial. The results
of this subanalysis showed consistency in the efficacy of
nivolumab between the Japanese subpopulation and the
overall study population reported previously [12]. Of
note, more Japanese patients had received >4 previous
anticancer treatment regimens and their Eastern Coop-
erative Oncology Group (ECOG) performance status was
better than that of the overall study population. In terms
of efficacy, the OS, PFS, DOR, SD, and DCR were similar
between the Japanese subpopulation and the overall study
population, in both the nivolumab and placebo groups. The
risks of death and disease progression were lower in the
nivolumab group than in the placebo group and this was
consistent throughout the follow-up period in both popu-
lations. Subgroup analyses of OS according to selected

Nivolumab (N=129) Placebo (N=60)

Best overall response, n (%)

CR 0 0
PR 18 (14.0) 0
SD 40 (31.0) 14 (23.3)
PD 61 (47.3) 40 (66.7)
NE 10 (7.8) 6 (10.0)
ORR
ORR (CR +PR) 18 (14.0) 0
(95% CI)* (8.5,21.2) (0.0, 6.0)
p value® 0.0023*
DCR
DCR (CR +PR +SD) 58 (45.0) 14 (23.3)
(95% CI)* (36.2-54.0) (13.4-36.0)
p value® 0.0037*

Best overall response was determined solely by imaging assessment
according to the RECIST Guideline Version 1.1

CI Confidence interval, CR complete response, DCR disease control
rate, ECOG Eastern Cooperative Oncology group, NE, not evalu-
able, ORR objective response rate, PD progressive disease, PR partial
response, SD stable disease

*p<0.05
#Exact 95% CI was calculated using Clopper—Pearson method

"The calculation of p value was conducted using Cochran—Mantel—
Haenszel test adjusted by the following three factors (interactive web
response system): (1) location (Japan versus Korea versus Taiwan);
(2) ECOG performance status score at baseline (0 versus 1); (3) num-
ber of organs with metastases (<2 vs >2)

disease characteristics were also similar in both popula-
tions and consistently favored nivolumab over placebo
(Supplementary Fig. 2).

A greater median OS has previously been reported with
the biological agent ramucirumab as second-line treatment
in Japanese/East Asian patients compared with Western
patients with gastric cancer [21]. Furthermore, OS benefits
with new agents over control treatments observed in non-
Japanese/non-Asian populations were not confirmed in the
Japanese/Asian subpopulation [21, 22]. It is considered that
the high rate of post-discontinuation therapy (second-line or
later) in the Japanese subpopulation does not allow differen-
tiation of efficacy with new agents in these trials. Consider-
ing this difference in treatment strategy and clinical course,
the significant improvement in OS and PFS with nivolumab,
compared with the placebo group, in the Japanese subpopu-
lation and East Asian patients from ATTRACTION-2 was
a noteworthy outcome. Of note, although the Japanese sub-
population of ATTRACTION-2 received treatment in a late-
line setting, the favorable outcome with nivolumab may be
partly attributed to the better performance status of these
patients, with 42% having an ECOG performance status of 0.
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Table 4 Incidence of treatment-

. Adverse event, n (%)
related adverse events occurring

Nivolumab (N=152) Placebo (N="72)

in >5% of Japanese patients Any grade Grade 3/4 Any grade Grade 3/4
and additional treatment-related
adverse events of special All 86 (56.6) 24 (15.8) 22 (30.6) 7(9.7)
interest (safety population) Pruritus 17 (11.2) 0 1(1.4) 0
Diarrhea 14 (9.2) 2(1.3) 2(2.8) 0
Malaise 12 (7.9) 0 6 (8.3) 0
Fatigue 11(7.2) 1(0.7) 4(5.6) 2(2.8)
Decreased appetite 10 (6.6) 3 2.0 4 (5.6) 1(1.4)
Rash 10 (6.6) 0 2(2.8) 0
Nausea 10 (6.6) 0 1(1.4) 0
Additional treatment-related adverse events of special interest
Interstitial lung disease 6 (3.9 1(0.7) 0 0
Rash maculo-papular 5@3.3) 0 0 0
Colitis 2(1.3) 1(0.7) 0 0
Hypopituitarism 1(0.7) 1(0.7) 0 0
Pneumonitis 1(0.7) 1(0.7) 0 0
Hyperthyroidism 1(0.7) 0 0 0
Thyroid disorder 1(0.7) 0 0 0
Hepatic function abnormal 0 0 2(2.8) 1(1.4)
Acute hepatic failure 0 0 1(1.4) 1(1.4)
Acute hepatitis 0 0 0 0
Autoimmune thyroiditis 0 0 0 0

Table 5 Best overall response
in Japanese subpopulation

With prior ramucirumab treatment

Without prior ramucirumab treatment

based on prior treatment

Nivolumab (N=27) Placebo (N=19)

Nivolumab (N=102) Placebo (N=41)*

with ramucirumab (response

assessment population) Best overall response, 1 (%)

CR 0

PR 6(22.2)

SD 9 (33.3)

PD 7(25.9)

NE 5(18.5)
ORR

ORR (CR +PR) 6 (22.2)
DCR

DCR (CR +PR +SD)

15 (55.6)

0 0 0

0 12 (11.8) 0
421.1) 31 (30.4) 10 24.4)
13 (68.4) 54 (52.9) 27 (65.9)
2(10.5) 5(4.9) 3(7.3)

0 12 (11.8) 0
4211 43 (42.2) 10 24.4)

Best overall response was determined solely by imaging assessment according to the RECIST Guideline

Version 1.1

CR Complete response, DCR disease control rate, NE not evaluable, ORR objective response rate, PD pro-
gressive disease, PR partial response, SD stable disease

#One patient dropped out before placebo administration

We observed that almost all patients who had received
ramucirumab prior to nivolumab in ATTRACTION-2 were
Japanese (55/57 patients). Therefore, an additional analy-
sis exploring the impact of prior ramucirumab treatment
on the efficacy of nivolumab treatment was performed in
the Japanese subpopulation. In this analysis, nivolumab
showed efficacy in both groups of patients, regardless of
prior ramucirumab treatment, compared with placebo. The

@ Springer

risks of death and disease progression were numerically bet-
ter in patients with versus those without prior ramucirumab
treatment. This could be attributed to VEGF signaling that
is known to modify the tumor immunological environ-
ment with T-cell activation and Treg suppression [14—18].
Some reports have also shown positive clinical activity
with immune-checkpoint inhibitors and antiangiogenic
drugs in lung and renal cancer [23, 24]. This is supported
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Fig.2 Kaplan—Meier plots of overall survival in a patients with prior
ramucirumab treatment; b patients without prior ramucirumab treat-
ment; and progression-free survival in ¢ patients with prior ramu-

by the observation that 25 of the 34 patients who received
nivolumab directly after ramucirumab treatment reported
better clinical efficacy. Therefore, it is speculated that ramu-
cirumab might enhance the efficacy of nivolumab. However,
this additional analysis by prior ramucirumab treatment was
conducted in a small number of patients. Several clinical tri-
als of the combination with ramucirumab and an anti-PD-1/
PD-L1 antibody are underway, and will help validate our
observations.

The median DOR with nivolumab in the Japanese popu-
lation was 14.5 months (95% CI 8.3—-NA). On the other
hand, the DOR with nivolumab in the overall population
was reported as 9.5 months (95% CI 6.14-9.82) [12].
Although the cutoff date was different, the DOR with
nivolumab in the Japanese population appears to be longer
than that of the overall population. The underlying reason
for this is not clear; however, it may be partly attributed
to the better performance status in the nivolumab-treated
Japanese subpopulation (42% with a performance status of
0) compared with the nivolumab-treated overall population

cirumab treatment; d patients without prior ramucirumab treatment
(ITT population). CI Confidence interval, HR hazard ratio, /77 inten-
tion-to-treat

(29% with a performance status of 0) reported previously
[12].

The safety profile of the Japanese subpopulation was sim-
ilar to that of the overall study population [12], and no treat-
ment-related AEs specific to the Japanese were observed.

The proportion of PD-L1—positive patients observed in
our study was lower than that in the KEYNOTE-059 trial
(PD-L1 positivity of 57%), which employed a combined
positive score (including tumor cells, macrophages, and
lymphocytes) [25]. This difference in proportion between
KEYNOTE-059 and the current study could be due to the
difference in the scoring method employed [26]. Moreover,
the relationship between the PD-L1 expression score and
response to therapy remains to be elucidated. We would
also like to acknowledge that treatment efficacy could not
be evaluated based on PD-L1 expression due to the limited
number of patients in this subgroup analysis. Other biomark-
ers, including microsatellite instability or Epstein-Barr virus
positivity, were not available in this analysis, which may be
a limitation of this report.
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Overall, there were no notable differences in the efficacy
and safety outcomes with nivolumab between the Japanese
and the overall populations, and no treatment-related AEs
specific to the Japanese were observed.

Conclusion

In the Japanese subpopulation, patients with advanced G/
GEJ cancer treated with nivolumab had a manageable safety
profile and longer OS, with early and durable responses, ver-
sus patients treated with placebo. Additionally, the benefit
of sequential use of ramucirumab followed by nivolumab
was observed in an exploratory analysis requiring further
validation.
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