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Background: In the randomized phase Il KEYNOTE-585 trial, neoadjuvant/adjuvant pembrolizumab plus
chemotherapy was not superior to placebo plus chemotherapy for event-free survival (EFS) in participants with
locally advanced gastric or gastroesophageal (GEJ) adenocarcinoma. However, pembrolizumab plus chemotherapy
significantly improved pathologic complete response (pCR) versus placebo plus chemotherapy (difference 10.9%,
95% confidence interval (Cl) 7.5% to 14.8%, P < 0.00001). This post hoc analysis evaluated whether pCR, major
pathologic response (mPR), and pathologic downstaging (pDS) after neoadjuvant/adjuvant pembrolizumab plus
chemotherapy are associated with improved survival outcomes.

Patients and methods: Eligible participants had untreated, locally advanced gastric or GEJ adenocarcinoma (including
Siewert type 2 or 3) and were scheduled for surgery after preoperative chemotherapy. The main cohort received
pembrolizumab or placebo plus chemotherapy [cisplatin plus capecitabine (XP) or cisplatin plus 5-fluorouracil (FP)],
whereas the safety cohort received pembrolizumab or placebo plus docetaxel, oxaliplatin, 5-fluorouracil, and
leucovorin (FLOT). The outcomes for this post hoc analysis were the relationship between pCR, mPR, pDS to NO, or
any pDS with EFS per RECIST v1.1 (by investigator) and overall survival (OS). We report outcomes in the main and
FLOT cohorts combined. The data cut-off date was 9 February 2023.

Results: A total of 1007 participants were enrolled and randomly assigned (n = 502, pembrolizumab plus chemotherapy;
n = 505, placebo plus chemotherapy); 221 (44.0%) and 172 (34.1%) participants, respectively, had pathologic nodal stage
NO. The pCR rate was 13.9% with pembrolizumab plus chemotherapy and 2.8% with placebo plus chemotherapy; mPR
rates were 31.5% and 22.2%, respectively. Among participants who experienced mPR (<10% residual viable tumor), the
hazard ratios for EFS and OS were 0.6 (95% Cl 0.4-1.0) and 0.7 (95% Cl 0.4-1.2), respectively, for pembrolizumab plus
chemotherapy compared with placebo plus chemotherapy.

Conclusion: These findings suggest a potential association between pCR, mPR, or pDS and survival in patients with
locally advanced gastric or GEJ adenocarcinoma, although further validation is needed.

Key words: chemotherapy, gastric cancer, major pathologic response, pathologic complete response, pembrolizumab,
pathologic downstaging
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whether inhibition of the programmed cell death protein 1
(PD-1)/programmed cell death ligand 1 (PD-L1) axis could
also improve OS for patients with resectable gastric or GEJ
adenocarcinoma in the neoadjuvant setting. Achieving
pathologic complete response (pCR), major pathologic
response (mPR), or pathologic downstaging (pDS) after
neoadjuvant immunotherapy has been shown to improve
survival across a range of tumor types.””’ Similar findings
have also been reported for patients with gastric or GEJ
adenocarcinoma treated with neoadjuvant chemo-
therapy.®*° However, there is no consensus on the rela-
tionship between these surrogate efficacy endpoints and
survival in the neoadjuvant immunotherapy gastric or GEJ
adenocarcinoma setting.ll'12

In the KEYNOTE-585 study, treatment with neoadjuvant and
adjuvant pembrolizumab plus cisplatin-based chemotherapy
significantly improved the pCR rate compared with placebo plus
chemotherapy [12.9% versus 2.0%, respectively; difference
10.9%, 95% confidence interval (Cl) 7.5-14.8, P < 0.00001]."
However, this did not result in a statistically significant differ-
ence in event-free survival (EFS) with pembrolizumab plus
chemotherapy compared with placebo plus chemotherapy for
participants with locally advanced gastric or GEJ adenocarci-
noma [44.4 months (95% Cl 33.0 months to not reached) versus
25.3 months (95% Cl 20.6-33.9 months), respectively, hazard
ratio (HR) 0.81, 95% Cl 0.67-0.99, P = 0.0198]."

We report the results of a post hoc analysis of pCR, mPR,
and pDS as surrogate endpoints of survival in KEYNOTE-585,
including a cohort of participants treated with pem-
brolizumab or placebo plus docetaxel-based chemotherapy.

METHODS

Study design and participants

KEYNOTE-585 (NCT03221426) was a multicenter, double-
blind, randomized, placebo-controlled, phase Il study
designed to evaluate the efficacy and safety of neoadjuvant
or adjuvant pembrolizumab (or both) or placebo plus
chemotherapy followed by adjuvant pembrolizumab or
placebo in locally advanced gastric or GEJ adenocarcinoma.
Eligible participants had a T3 or greater primary lesion or
the presence of any positive nodes without evidence of
metastatic disease, including participants with Siewert type
2 or 3 tumors [per the American Joint Committee on
Cancer (AJCC) 8th Edition staging system]. Participants had
treatment-naive disease and were to proceed to surgical
intervention following preoperative chemotherapy. The
study was conducted in accordance with the principles of
Good Clinical Practice and was approved by the appro-
priate institutional review boards and regulatory agencies.
All participants provided written informed consent. The
complete study methodology was previously published.?

Randomization and treatment

In the main study cohort, participants were randomly
assigned 1 : 1 to receive 3 cycles of neoadjuvant pem-
brolizumab 200 mg or placebo (saline) intravenously plus
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chemotherapy every 3 weeks (Q3W), followed by 3 cycles
of adjuvant pembrolizumab or placebo plus chemotherapy
Q3W after gastrectomy, and then an additional 11 cycles of
pembrolizumab or placebo monotherapy Q3W. Chemo-
therapy regimens were decided by the investigator before
random assignment and included cisplatin 80 mg/m?
intravenously on day 1 of each cycle plus capecitabine 1000
mg/m? intravenously twice daily from days 1 to 14 of each
cycle (XP) or cisplatin plus 5-fluorouracil 800 mg/m? per
day intravenously from days 1 to 5 of each cycle (FP). In a
smaller safety cohort, participants who were randomly
assigned 1 : 1 to receive the same schedule of pem-
brolizumab or placebo Q3W as the main study cohort were
enrolled, with FLOT (docetaxel 50 mg/m?, oxaliplatin 85
mg/mz, 5-fluorouracil 2600 mg/mz, and leucovorin 200
mg/m? intravenously) Q2W for four cycles in the neo-
adjuvant and adjuvant phases.

Outcomes

The outcomes for this post hoc analysis were the rela-
tionship between pCR, mPR, pDS to NO, or any pDS with
EFS per RECIST v1.1 (by investigator) and OS in the com-
bined cohorts [intention-to-treat (ITT) population of all
randomly assigned participants]. pCR was defined as the
absence of residual invasive cancer on evaluation of the
complete resected specimen and all sampled regional
lymph nodes. mPR was defined as a reported Mandard
tumor regression grade of 1 or 2 (<10% residual viable
tumor).** pDS was derived by comparing clinical and
pathologic tumor and nodal staging at diagnosis with
pathologic tumor and nodal staging after treatment; par-
ticipants could have tumor pDS, nodal pDS, or both.

Statistical analysis

Reported HRs and corresponding 95% Cls for EFS and OS
were estimated using an unstratified Cox regression model,
with treatment as a covariate. Event rates over time were
estimated within each treatment group using the Kaplan—
Meier method. The data cut-off date was 9 February 2023
and statistical analysis was conducted using SAS 9.3.

RESULTS

Participants

Overall, 1007 participants were randomly assigned to
receive pembrolizumab plus chemotherapy (n = 502) or
placebo plus chemotherapy (n = 505). Median time from
random assignment to database cut-off was 46.3 months
(range 24.2-63.5 months). Baseline characteristics were
largely well-balanced between treatment groups (Table 1).

Efficacy

The pCR rate was 13.9% with pembrolizumab plus chemo-
therapy and 2.8% with placebo plus chemotherapy; the mPR
rates were 31.5% and 22.2%, respectively (Table 2). Partici-
pants who experienced pCR, mPR, pDS to NO, or any tumor or
nodal pDS were observed to have longer EFS (Figure 1) and

Volume 11 m Issue 3 m 2026

ownloaded for Anonymous User (n/a) at Yonsei University College of Medicine from ClinicalKey.com by Elsevier on March
26, 2026. For personal use only. No other uses without permission. Copyright ©2026. Elsevier Inc. All rights reserved.


https://doi.org/10.1016/j.esmoop.2026.106090

K. Shitara et al.

Table 1. Baseline characteristics of the KEYNOTE-585 ITT population
Characteristic Pembrolizumab + Placebo +
chemotherapy chemotherapy
(n = 502) (n = 505)
Age, median (range), years 64.0 (22.0-90.0) 63.0 (25.0-84.0)
Age >65 years, n (%) 237 (47.2) 220 (43.6)
Male sex, n (%) 366 (72.9) 358 (70.9)
Primary tumor location, n (%)
Stomach 376 (74.9) 386 (76.4)
GEJ 126 (25.1) 118 (23.4)
Missing 0 (0) 1(0.2)
Clinical tumor stage®, n (%)
T1 3 (0.6) 2 (0.4)
T2 27 (5.4) 17 (3.4)
T3 289 (57.6) 302 (59.8)
T4 181 (36.1) 182 (36.0)
TX 2 (0.4) 1(0.2)
Missing 0 (0) 1(0.2)
Clinical nodal stage®, n (%)
NO 105 (20.9) 102 (20.2)
N1 210 (41.8) 219 (43.4)
N2 142 (28.3) 150 (29.7)
N3 39 (7.8) 1(6.1)
NX 6 (1.2) 2 (0.4)
Missing 0 (0) 1(0.2)
Pathologic tumor stage®, n (%)
TO 79 (15.7) 18 (3.6)
T1 52 (10.4) 49 (9.7)
T2 45 (9.0) 68 (13.5)
T3 169 (33.7) 177 (35.0)
T4 83 (16.5) 108 (21.4)
TX 0 (0) 1(0.2)
Missing 74 (14.7) 84 (16.6)
Pathologic nodal stageb, n (%)
NO 221 (44.0) 172 (34.1)
N1 81 (16.1) 8 (15.4)
N2 54 (10.8) 3 (14.5)
N3 72 (14.3) 8 (19.4)
Missing 74 (14.7) 84 (16.6)
PD-L1 expression©, n (%)
CPS >1 366 (72.9) 384 (76.0)
CPS <1 91 (18.1) 91 (18.0)
Not evaluable 32 (6.4) 21 (4.2)
MSI status®, n (%)
MSI-H 43 (8.6) 8 (7.5)
Non—MSI-H 390 (77.7) 382 (75.6)
Not evaluable 49 (9.8) 0 (13.9)
Missing 20 (4.0) 5 (3.0)
Chemotherapy backbone, n (%)
XP 292 (58.2) 314 (62.2)
FP 107 (21.3) 86 (17.0)
FLOT 100 (19.9) 103 (20.4)
Missing 3 (0.6) 2 (0.4)

CPS, combined positive score; FLOT, docetaxel 50 mg/m? plus oxaliplatin 85 mg/m?
plus fluorouracil 2600 mg/m? plus leucovorin 200 mg/m? administered every 2
weeks; FP, cisplatin 80 mg/m? on day 1 of each 3-week cycle plus S5-fluorouracil 800
mg/m? per day from days 1 to 5 of each cycle; GEJ, gastroesophageal junction; ITT,
intention-to-treat; MSI, microsatellite instability; MSI-H, microsatellite instability—
high; PCR, polymerase chain reaction; PD-L1, programmed cell death ligand 1; XP,
cisplatin 80 mg/m? on day 1 of each 3-week cycle plus capecitabine 1000 mg/m?
twice daily from days 1 to 14 of each cycle.

“Clinical tumor staging was carried out before enrollment per the American Joint
Committee on Cancer staging guidelines.

bLauren histologic classification was required at baseline.

°PD-L1 expression was determined using PD-L1 IHC 22C3 pharmDx (Agilent, Santa
Clara, CA). CPS was calculated as the total number of PD-L1—staining cells (tumor
cells, lymphocytes, and macrophages) divided by the total number of viable
tumor cells, multiplied by 100.

4MS| status was established centrally by PCR using the MSI Analysis System, version
1.2 (Promega, Madison, WI) and characterized as high if >2 tumor microsatellite
loci were changed compared with normal controls.
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Table 2. Participants achieving surrogate efficacy outcomes by treatment

group in the ITT population

Outcome, n (%) Pembrolizumab + Placebo +
chemotherapy chemotherapy
(n = 502) (n = 505)

pCR 70 (13.9) 14 (2.8)

mPR 158 (31.5) 112 (22.2)

Tumor pDS 234 (46.6) 176 (34.9)

Nodal pDS 203 (40.4) 146 (28.9)

Any tumor or nodal pDS 291 (58.0) 241 (47.7)

ITT, intention-to-treat; mPR, major pathologic response; pCR, pathologic complete
response; pDS, pathologic downstaging.

OS (Figure 2) compared with participants who did not
experience those outcomes. More participants in the pem-
brolizumab plus chemotherapy group experienced any pDS
compared with participants in the placebo plus chemo-
therapy group (58.0% versus 47.7%; Table 2 and Figure 3).
Participants who experienced mPR had an EFS HR of 0.6 (95%
Cl 0.4-1.0) (Figure 1B) and an OS HR of 0.7 (95% Cl 0.4-1.2)
(Figure 2B), comparing participants in the pembrolizumab
plus chemotherapy group with participants in the placebo
plus chemotherapy group.

DISCUSSION

In this post hoc analysis of KEYNOTE-585, participants who
experienced pCR, mPR, pDS to NO, or any tumor or nodal
pDS were observed to have numerically improved EFS and
OS compared with participants who did not experience
these surrogate outcomes, although sample sizes were
inadequate for definitive findings. Additionally, participants
who experienced mPR had numerically improved EFS
and OS with pembrolizumab plus chemotherapy versus
placebo plus chemotherapy. Although results of KEYNOTE-
585 showed significant improvement in pCR with pem-
brolizumab plus chemotherapy compared with placebo
plus chemotherapy, the difference in EFS was not statisti-
cally significant, and OS was not statistically tested.’® The
discordance between the two primary endpoints and the
exploratory nature of this analysis underscore the need for
cautious interpretation. However, the magnitude of benefit
in pCR and EFS was comparable, with both an 11% differ-
ence for pCR and 3-year EFS. There was also a 9% differ-
ence in mPR; however, these trends should be considered
hypothesis-generating rather than confirmatory.

To the best of our knowledge, this analysis is the first in
which early surrogate endpoints and survival are assessed
for participants treated with neoadjuvant immunotherapy
in the locally advanced resectable gastric or GEJ adeno-
carcinoma setting. Previous studies in the chemotherapy-
only setting have demonstrated that histopathological
tumor regression and nodal downstaging are strongly
associated with survival outcomes. A study that summa-
rized 480 cases of gastric adenocarcinoma found that
greater histopathologic regression after neoadjuvant
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A Events, EFS, median HR
n (%) (95% Cl), months  (95% CI)
Pembrolizumab pCR 9 (12.9) 60.7 (NA-NA) NA®
Placebo pCR 3(21.4) NA (24.9-NA)
Pembrolizumab no pCR 209 (49.5)  30.5 (22.1-44.0) 1.0 (0.8-1.2)
100 i
90
80 |
704 !
I
~ 60 1
S .
o 50
w
w40 !
1
30 1 89.9%
1 83.3%
20 1 47.7%
I
104 \
0 T T T T T i T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66
Months
No. at risk
70 68 66 65 63 50 42 37 26 " 1 0
14 12 12 " 1" 30 7 6 4 1 0 0
422 334 279 227 195 154 120 95 62 26 2 0
C Events,  EFS, median HR
n(%)  (95% Cl), months (95% CI)
Pembrolizumab NO 49 (22.2) 60.7 (60.7-NA)
1.0 (0.6-1.5)
Placebo NO 39(227)  NA(NA-NA)
Pembrolizumab no NO 127 (61.4)  20.7 (17.4-26.9)
0.9(0.7-1.1)

EFS (%)

0 T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66
Months
No. at risk
221 209 195 181 168 134 108 89 58 22 3 0
172 162 154 145 129 98 83 75 46 16 2 0
207 185 150 13 89 68 53 42 30 15 0 0

B Events, EFS, median HR
n (%)  (95% Cl), months (95% CI)
Pembrolizumab mPR 35(22.2) 60.7 (NA-NA)
0.6 (0.4-1.0)
Placebo mPR 35(31.3)  NA(48.3-NA)
Pembrolizumab no mPR 141 (52.4)  33.9 (22.8-47.4)
1.0 (0.8-1.2)
100 i
90 1
1
80
70 !
~ 60 1
S !
» 50
w
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304 1 79.7%
1 68.4%
204 | 48.4%
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0 T T T T T i T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66
Months
No. at risk
148 140 131 120 94 75 59 39 16 2 0
12 105 94 85 75 51 42 35 21 8 1 0
269 245 204 162 136 107 85 72 49 21 1 0
D Events, EFS, median HR
n (%)  (95% Cl), months (95% CI)
Pembrolizumab downstaged 91(31.3) 60.7 (60.7-NA) @S
Placebo downstaged 78 (324)  NA(NA-NA) 00.7-13)
Pembrolizumab no downstage 85 (62.0)  19.6 (15.8-26.9)
0.9(0.6-1.1)
100 i
90 1
1
80 1
70
—~ 60 1
g .
»n 50 1
w
w40 !
30 !
1
20 1 69.9%
| 66.9%
10+ | 38.7%
0 T T T T T i T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66
Months
No. at risk
291 271 250 224 203 164 127 105 68 28 3 0
241 230 208 184 163 129 107 95 60 21 3 0
137 123 95 70 54 38 34 26 20 9 0 0

Figure 1. Kaplan—Meier estimates in the ITT population. EFS in participants with and without pCR (A), mPR (B), nodal pDS to NO (C), and any pDS (D).

Not calculated due to insufficient data.

Cl, confidence interval; EFS, event-free survival; HR, hazard ratio; ITT, intention-to-treat; mPR, major pathologic response; NA, not applicable; pCR, pathologic

complete response; pDS, pathologic downstaging.

chemotherapy correlated with improved prognosis.'”
Similarly, the Medical Research Council Adjuvant Gastric
Infusional Chemotherapy trial reported that pathologic
tumor response and nodal status were independent
predictors of survival.’® These findings underscore the
biological plausibility of using pCR, mPR, and pDS as sur-
rogate endpoints. One limitation of the current analysis is
that mPR was derived from Mandard regression grade and
was not scored directly as in other reported studies.
Notably, results of a retrospective study in China showed
that the Mandard system may be more useful than other
tumor regression grading systems in gastric cancer for
prediction of survival.'” This observation is consistent with
findings from an analysis of patients with locally advanced

4 https://dokor%ﬂ 0.1016/j.esmoop.2026.106090
0

esophagogastric adenocarcinoma who received neo-
adjuvant chemotherapy followed by surgery.*® This analysis
demonstrated that regression grading systems, including
Mandard, provide prognostic information beyond conven-
tional staging. However, further validation of this approach
is needed to comprehensively conclude whether trial-level
and patient-level correlation exists between these surro-
gate endpoints and survival.

Emerging evidence from perioperative immunotherapy
trials, such as the MATTERHORN trial of durvalumab in
gastric and GEJ cancer, suggests that integrating immune
checkpoint inhibitors may enhance the depth of response
and potentially improve long-term outcomes.'® This aligns
with the trends observed in KEYNOTE-585, where
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Events, 0S, median HR
n(%)  (95% Cl), months (95% ClI)
Pembrolizumab pCR 6(8.6) NA (60.7-NA) e
Placebo pCR 1(7.1) NA (39.3-NA)
Pembrolizumab no pCR 192 (45.5) 51.2 (42.5-NA)
1.1(0.9-1.3)
100 MEETR
|
90— [ )
1
80 |
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» 504 1
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304 192.9%
1 100%
20 1 60.1%
I
10 |
0 |
T T T T T 1 T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66
Months
No. at risk
70 68 67 67 66 53 47 40 33 16 4 0
14 14 14 14 14 12 10 9 8 4 1 0
422 400 351 315 282 228 183 139 102 49 10 0
Events, 0S, median HR
n(%)  (95% Cl), months (95% CI)
Pembrolizumab NO 39 (17.6) NA (60.7-NA)
1.1 (0.7-1.9)
Placebo NO 27 (15.7) NA (NA-NA)
Pembrolizumab no NO 104 (50.2) 42.1 (34.7-51.5)
1.1(0.8-1.4)
100 i
90
[
80 |
70 :
— 60 1
g
» 50 1
1
O 4o X
30 |1 87.2%
1 88.8%
20 1 56.8%
I
10 |
0 |
T T T T T 1 T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66
Months
No. at risk
221 217 209 206 199 164 136 110 83 40 10 0
172 172 171 167 163 128 106 920 61 25 10 0
207 201 180 158 135 102 83 58 45 24 4 0

B Events, 0S, median HR
n (%)  (95% Cl), months (95% CI)
Pembrolizumab mpR 23 (14.6) NA (60.7-NA)
0.7 (0.4-1.2)
Placebo mPR 23 (20.5) NA (NA-NA)
Pembrolizumab no mPR 120 (44.6)  51.5 (43.1-NA)
1.1 (0.9-1.5)
100 i
90
80 |
704 !
— 60 I
2 I
o 50 1
1
° 40 \
30 ! 88.2%
1 83.6%
20 1 63.5%
I
104 |
0 |
T T T T T 1 T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66
Months
No. at risk
158 153 147 146 141 109 91 68 54 26 7 0
112 112 110 102 96 70 57 44 31 14 5 0
269 264 241 217 192 156 127 99 74 38 7 0
Events, 0S8, median HR
n(%) (95% Cl), months  (95% CI)
Pembrolizumab downstaged 67 (23.0) NA (60.7-NA) 1S
Placebo pCR downstaged 54 (22.4) NA (NA-NA) = (el
Pembrolizumab no downstage 76 (55.5)  36.2(28.5-46.9)
1.1 (0.8-1.4)
100 i
90 1
80 |
I
704 \
—~ 60 1
B |
8 50
1
40 \
30 1 82.7%
1 81.1%
204 1 50.5%
I
10 1
0 |
T T T T T 1 T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66
Months
No. at risk
291 285 272 261 249 207 173 135 102 50 12 0
241 241 236 229 217 176 143 116 80 36 12 0
137 133 17 103 85 59 46 33 26 14 2 0

Figure 2. Kaplan—Meier estimates in the ITT population. OS in participants with and without pCR (A), mPR (B), nodal pDS to NO (C), and any pDS (D).

“Not calculated due to insufficient data.

Cl, confidence interval; HR, hazard ratio; ITT, intention-to-treat; mPR, major pathologic response; NA, not applicable; OS, overall survival; pCR, pathologic complete

response; pDS, pathologic downstaging.

pembrolizumab plus chemotherapy increased rates of pCR
and mPR compared with chemotherapy alone. The post hoc
nature, limited population size in some of the analytical
subgroups, and lack of multiplicity adjustments limit the
strength of a causal inference between surrogate endpoints
and survival. Additionally, 15% of the population was
missing microsatellite instability status, information rele-
vant to the interpretation of these data. These analyses
provide a basis for further exploration and validation of
these early surrogate endpoints.

In conclusion, participants with locally advanced gastric
or GEJ adenocarcinoma achieving pCR, mPR, or pDS after
neoadjuvant treatment had numerically prolonged EFS and
OS compared with participants who did not achieve these

Volume 11 m Issue 3 m 2026

surrogate outcomes. Participants who received pem-
brolizumab plus chemotherapy had a higher incidence of
nodal pDS to NO, as well as any tumor or nodal pDS,
compared with placebo plus chemotherapy. To establish a
definitive surrogacy relationship between these endpoints,
additional meta-analyses (including data from ongoing
trials) are warranted.

ACKNOWLEDGEMENTS

The authors thank the participants and their families, and
the investigators and site personnel involved in the study.
Medical writing and/or editorial assistance was provided by
Shane Walton, PhD, CMPP, and Holly C. Cappelli, PhD,
CMPP, of ApotheCom (Yardley, PA). This assistance was

https://doi.org/10.1016/j.esmoop.2026.106090 5

Downloaded for Anonymous User (n/a) at Yonsei University College of Medicine from ClinicalKey.com by Elsevier on March
26, 2026. For personal use only. No other uses without permission. Copyright ©2026. Elsevier Inc. All rights reserved.


https://doi.org/10.1016/j.esmoop.2026.106090

K. Shitara et al.

A
Pembrolizumab + chemotherapy
N3 7.19
oN37.1% S ypN3 17.0%
\
cN2 29.3% ypN2 12.8%
- ypN1 18.9%
¢>
cN142.6%
/ ypNO 51.3%
cNO 21.0%
Baseline After surgery
B
Pembrolizumab + chemotherapy
ypT4 19.2%
cT4 36.9%
B S ypT339.7%
Z
cT3 56.6% . o ypT2 10.3%
- ///‘ ypT112.2%
L Z —_—
cT26.1% ///// ypTO 18.5%
cT1 0.5% M=
Baseline After surgery

Placebo + chemotherapy

cN3 6.4%
ypN3 23.2%
cN2 28.6%

ypN2 17.4%

ypN1 18.6%

cN143.7%
ypNO 40.8%
cNO 21.2%
Baseline After surgery
Placebo + chemotherapy
T4 34.6% ypT4 25.8%

ypT342.2%

cT361.1%
ypT2 16.2%

cT23.8%
cT10.5%

Baseline

ypT111.5%
ypTO0 4.3%

After surgery

Figure 3. Sankey plots. Nodal status (A) and tumor status (B) at baseline and

funded by Merck Sharp and Dohme LLC, a subsidiary of
Merck and Co., Inc., Rahway, NJ.

FUNDING

This work was supported by Merck Sharp and Dohme LLC, a
subsidiary of Merck and Co., Inc., Rahway, NJ (no grant
number).

DISCLOSURE

KS reports an advisory/consultancy role for ALX Oncology
Inc., Amgen, Arcus Biosciences, Inc., Astellas, AstraZeneca,
Bayer, Bristol Myers Squibb (BMS), Boehringer Ingelheim,
Daiichi Sankyo, GlaxoSmithKline (GSK) K. K., Guardant
Health Japan, HEALIOS K. K., Janssen, Merck Sharp and
Dohme (MSD), Moderna, Inc., Novartis, Ono Pharmaceu-
tical, Takeda, and Zymeworks Biopharmaceuticals;
speakers’ bureau for Astellas, AstraZeneca, BMS, Eli Lilly,
Janssen, and Ono Pharmaceutical; and research grant/
funding (to institution) for Amgen, Astellas, AstraZeneca,
Chugai, Daiichi Sankyo, Eisai, MSD, Ono Pharmaceutical,
PRA Health Sciences, PPD-SNBL K. K., Syneos Health, Taiho
Pharmaceutical, and TORAY. Y-JB reports advisory/consul-
tancy role for Amgen, Daewoong, Gl Innovation, Hanmi,
and SK Biopharmaceuticals. LSW reports research funding
from MSD. SYR reports an advisory role for Astellas,
AstraZeneca, Daiichi Sankyo, Eisai, LG Biochem, MSD, and
Ono/BMS; advisory board for Amgen and Indivumed;
invited speaker for Daiichi Sankyo, Eisai, Eli Lilly, MSD, and
Ono/BMS; and research grants (institution) for Amgen,

6 https://doior%ﬂ 0.1016/j.esmoop.2026.106090

after surgery in the surgical population per the AJCC 8th Edition staging system.

Astellas, Astra-Zeneca, Boehringer Ingelheim, Daiichi San-
kyo, Eisai, Eli Lilly, Indivumed, MSD, Ono/BMS, Roche, SN
Bioscience, SRF, Taiho, and Zymeworks. FP reports hono-
raria for Amgen, Astellas, AstraZeneca, Bayer, BeOne, BMS,
Daiichi Sankyo, Incyte, Ipsen, Johnson & Johnson, Merck
Serono, MSD, Pierre Fabre, Seagen, Servier, and Takeda;
advisory/consultancy for 3T Biosciences, Agenus, Amgen,
Astellas, AstraZeneca, Bayer, BeOne, BMS, Daiichi Sankyo,
Gilead, GlaxoSmithKline, Incyte, Italfarmaco, Jazz Pharma-
ceuticals, Johnson & Johnson, Merck Serono, MSD, Pfizer,
Pierre Fabre, Revolution Medicines, Rottapharm, Servier,
and Takeda; research grant/funding (to institution) from
Agenus, Amgen, AstraZeneca, BeOne, BMS, Eli Lilly, GSK,
Incyte, Johnson & Johnson, Rottapharm, and Tempus; and
travel/accommodations/expenses from Amgen, Astellas,
Incyte, Johnson & Johnson, Merck Serono, Pierre Fabre,
and Servier. SL reports advisory/consultancy role for
Amgen, Astellas, AstraZeneca, Bayer, BeiGene, BMS, Daiichi
Sankyo, Eli Lilly, GSK, Incyte, Merck Serono, MSD, Rotta-
pharm, Servier, and Takeda; speakers’ bureau for Amgen,
AstraZeneca, BMS, Eli Lilly, GSK, Incyte, Merck Serono,
MSD, Pierre Fabre, Roche, and Servier; and research grant/
funding (to institution) for Amgen, Astellas, AstraZeneca,
Bayer, BMS, Daiichi Sankyo, Hutchinson, Incyte, Merck
Serono, Mirati, MSD, Pfizer, Roche, and Servier. PY reports
advisory/consulting role for AstraZeneca, BMS/Medarex,
and MSD; speakers’ bureau for AstraZeneca and BMS; and
honoraria (to institution) for AstraZeneca, BMS, MSD, and
Sanofi/Regeneron. J-PM reports honoraria for Astellas,
Bayer, BMS, and MSD; research grant/funding for Astellas,

Volume 11 m Issue 3 m 2026

ownloaded for Anonymous User (n/a) at Yonsei University College of Medicine from ClinicalKey.com by Elsevier on March
26, 2026. For personal use only. No other uses without permission. Copyright ©2026. Elsevier Inc. All rights reserved.


https://doi.org/10.1016/j.esmoop.2026.106090

K. Shitara et al.

Bayer, BMS, Daiichi Sankyo, MSD, and Zymeworks; and
travel/accommodations/expenses for BMS, Daiichi Sankyo,
and MSD. MG reports financial interests for BMS (invited
speaker, principal investigator, and advisory role), Gilead (to
institution; principal investigator), MSD (invited speaker;
speakers’ bureau, advisory board, and principal investi-
gator), Novartis (to institution; research grant and principal
investigator), and Roche (to institution; research grant,
principal investigator). MM reports honoraria for Amgen,
Astellas, AstraZeneca/Medimmune, BMS, Daiichi Sankyo
Europe GmbH, Idience, Merck Serono, MSD, Pierre Fabre,
Roche/Genentech, Sanofi, Servier, Transcenta, and Triptych
Health Partners; advisory/consultancy role for Amgen,
AstraZeneca, Bayer, BeiGene, BMS, Daiichi Sankyo Europe
GmbH, Eli Lilly, Merck Serono, MSD, Nordic Group, Servier,
and Taiho Pharmaceutical; research grant/funding (to
institution) for Amgen, AstraZeneca, Leap Therapeutics,
Merck Serono, MSD, and Taiho Pharmaceutical; and travel/
accommodations/expenses from Amgen, American Society
of Clinical Oncology, Bayer, BeiGene, European Society for
Medical Oncology, German Cancer Society, Merck Serono,
MSD, Roche, and Sanofi Pasteur. WPY reports advisory/
consultancy role for Daiichi Sankyo; and speakers’ bureau
for Amgen, Astellas, AstraZeneca, DKSH, MSD, and Merck
KGaA. AS reports honoraria for Astellas, AstraZeneca, Jazz
Pharmaceuticals, and MSD. EJ, RK, and C-SS are employees
of MSD LLC, a subsidiary of Merck and Co., Inc., Rahway, NJ,
and own stock in Merck and Co., Inc., Rahway, NJ. S-EA-B
reports honoraria for BMS, MSD, and Pfizer; advisory/
consultancy for BMS and MSD; expert testimony for MSD;
research funding (to institution) for BMS, MSD, Pfizer, and
Taiho; and travel/accommodations/expenses for Pfizer and
Taiho. All other authors declare no conflicts of interest.

DATA SHARING

Merck Sharp and Dohme LLC, a subsidiary of Merck and
Co., Inc., Rahway, NJ (MSD) is committed to providing
qualified scientific researchers access to anonymized data
and clinical study reports from the company’s clinical trials
for the purpose of conducting legitimate scientific research.
MSD is also obligated to protect the rights and privacy of
trial participants and, as such, has a procedure in place for
evaluating and fulfilling requests for sharing company
clinical trial data with qualified external scientific re-
searchers. The MSD data sharing website (available at:
https://externaldatasharing-msd.com/) outlines the pro-
cess and requirements for submitting a data request. Ap-
plications will be promptly assessed for completeness and
policy compliance. Feasible requests will be reviewed by a
committee of MSD subject matter experts to assess the
scientific validity of the request and the qualifications of
the requestors. In line with data privacy legislation, sub-
mitters of approved requests must enter into a standard
data-sharing agreement with MSD before data access is
granted. Data will be made available for request after
product approval in the United States and European Union
or after product development is discontinued. There are

Volume 11 m Issue 3 m 2026

circumstances that may prevent MSD from sharing
requested data, including country- or region-specific regu-
lations. If the request is declined, it will be communicated
to the investigator. Access to genetic or exploratory
biomarker data requires a detailed, hypothesis-driven sta-
tistical analysis plan that is collaboratively developed by the
requestor and MSD subject matter experts; after approval
of the statistical analysis plan and execution of a data-
sharing agreement, MSD will either carry out the pro-
posed analyses and share the results with the requestor or
will construct biomarker covariates and add them to a file
with clinical data that is uploaded to an analysis portal so
that the requestor can carry out the proposed analyses.

REFERENCES

1. Janjigian YY, Kawazoe A, Bai Y, et al. Pembrolizumab plus trastuzumab
and chemotherapy for HER2-positive gastric or gastro-oesophageal
junction adenocarcinoma: interim analyses from the phase 3
KEYNOTE-811 randomised placebo-controlled  trial. Lancet.
2023;402(10418):2197-2208.

2. Rha SY, Oh D-Y, Yafiez P, et al. Pembrolizumab plus chemotherapy
versus placebo plus chemotherapy for HER2-negative advanced
gastric cancer (KEYNOTE-859): a multicentre, randomised, double-
blind, phase 3 trial. Lancet Oncol. 2023;24(11):1181-1195.

3. Lordick F, Carneiro F, Cascinu S, et al. Gastric cancer: ESMO clinical
practice guideline for diagnosis, treatment and follow-up. Ann Oncol.
2022;33(10):1005-1022.

4. Ajani JA, D’Amico TA, Bentrem DJ, et al. Gastric cancer, version 2.
2025, NCCN Clinical Practice Guidelines in Oncology. J Natl Compr
Canc Netw. 2025;23(5):169-191.

5. Hines JB, Cameron RB, Esposito A, et al. Evaluation of major patho-
logic response and pathologic complete response as surrogate end
points for survival in randomized controlled trials of neoadjuvant
immune checkpoint blockade in resectable in NSCLC. J Thorac Oncol.
2024;19(7):1108-1116.

6. Rose TL, Harrison MR, Deal AM, et al. Phase Il study of gemcitabine
and split-dose cisplatin plus pembrolizumab as neoadjuvant therapy
before radical cystectomy in patients with muscle-invasive bladder
cancer. J Clin Oncol. 2021;39(28):3140-3148.

7. Schmid P, Cortes J, Dent R, et al. Event-free survival with pem-
brolizumab in early triple-negative breast cancer. N Engl J Med.
2022;386(6):556-567.

8. Alderson D, Cunningham D, Nankivell M, et al. Neoadjuvant cisplatin
and fluorouracil versus epirubicin, cisplatin, and capecitabine fol-
lowed by resection in patients with oesophageal adenocarcinoma (UK
MRC OEQ5): an open-label, randomised phase 3 trial. Lancet Oncol.
2017;18(9):1249-1260.

9. Moore JL, Green M, Santaolalla A, et al. Pathologic lymph node
regression after neoadjuvant chemotherapy predicts recurrence and
survival in esophageal adenocarcinoma: a multicenter study in the
United Kingdom. J Clin Oncol. 2023;41(28):4522-4534.

10. Li Z, Shan F, Wang Y, et al. Correlation of pathological complete
response with survival after neoadjuvant chemotherapy in gastric or
gastroesophageal junction cancer treated with radical surgery: a
meta-analysis. PLoS One. 2018;13(1):e0189294.

11. Liu X, Ma B, Zhao L. Neoadjuvant chemoimmunotherapy in locally
advanced gastric or gastroesophageal junction adenocarcinoma. Front
Oncol. 2024;14:1342162.

12. Zhu M, Yoon HH. Neoadjuvant immunotherapy in gastroesopha-
geal cancer: a promising early signal? J Clin Oncol. 2024;42(4):
373-377.

13. Shitara K, Rha SY, Wyrwicz LS, et al. Neoadjuvant and adjuvant
pembrolizumab plus chemotherapy in locally advanced gastric or
gastro-oesophageal cancer (KEYNOTE-585): an interim analysis of the
multicentre, double-blind, randomised phase 3 study. Lancet Oncol.
2024;25(2):212-224.

https://doi.org/10.1016/j.esmoop.2026.106090 7

Downloaded for Anonymous User (n/a) at Yonsei University College of Medicine from ClinicalKey.com by Elsevier on March
26, 2026. For personal use only. No other uses without permission. Copyright ©2026. Elsevier Inc. All rights reserved.


https://externaldatasharing%2Dmsd.com/
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref1
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref1
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref1
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref1
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref1
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref2
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref2
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref2
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref2
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref3
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref3
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref3
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref4
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref4
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref4
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref5
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref5
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref5
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref5
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref5
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref6
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref6
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref6
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref6
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref7
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref7
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref7
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref8
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref8
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref8
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref8
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref8
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref9
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref9
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref9
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref9
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref10
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref10
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref10
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref10
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref11
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref11
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref11
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref12
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref12
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref12
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref13
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref13
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref13
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref13
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref13
https://doi.org/10.1016/j.esmoop.2026.106090

14.

15.

16.

8

Mandard AM, Dalibard F, Mandard JC, et al. Pathologic assessment of tu-
mor regression after preoperative chemoradiotherapy of esophageal car-
cinoma. Clinicopathologic correlations. Cancer. 1994;73(11):2680-2686.
Becker K, Langer R, Reim D, et al. Significance of histopathological
tumor regression after neoadjuvant chemotherapy in gastric adeno-
carcinomas: a summary of 480 cases. Ann Surg. 2011;253(5):934-939.
Smyth EC, Fassan M, Cunningham D, et al. Effect of pathologic tumor
response and nodal status on survival in the Medical Research Council
Adjuvant Gastric Infusional Chemotherapy Trial. J Clin Oncol.
2016;34(23):2721-2727.

https://doi.or%ﬁ 0.1016/j.esmoop.2026.106090

17.

18.

19.

K. Shitara et al.

Zhu Y, Sun Y, Hu S, et al. Comparison of five tumor regression grading
systems for gastric adenocarcinoma after neoadjuvant chemotherapy:
a retrospective study of 192 cases from National Cancer Center in
China. BMC Gastroenterol. 2017;17(1):41.

Spoerl S, Novotny A, Al-Batran S-E, et al. Histopathological regression
predicts treatment outcome in locally advanced esophagogastric
adenocarcinoma. Eur J Cancer. 2018;90:26-33.

Janjigian YY, Al-Batran S-E, Wainberg ZA, et al. Perioperative durva-
lumab in gastric and gastroesophageal junction cancer. N Engl J Med.
2025;393(3):217-230.

Volume 11 m Issue 3 m 2026

ownloaded for Anonymous User (n/a) at Yonsei University College of Medicine from ClinicalKey.com by Elsevier on March
26, 2026. For personal use only. No other uses without permission. Copyright ©2026. Elsevier Inc. All rights reserved.


http://refhub.elsevier.com/S2059-7029(26)00032-3/sref14
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref14
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref14
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref15
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref15
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref15
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref16
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref16
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref16
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref16
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref17
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref17
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref17
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref17
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref18
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref18
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref18
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref19
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref19
http://refhub.elsevier.com/S2059-7029(26)00032-3/sref19
https://doi.org/10.1016/j.esmoop.2026.106090

	Surrogate endpoints for survival in KEYNOTE-585: neoadjuvant/adjuvant pembrolizumab plus chemotherapy versus placebo plus c ...
	Introduction
	Methods
	Study design and participants
	Randomization and treatment
	Outcomes
	Statistical analysis

	Results
	Participants
	Efficacy

	Discussion
	Acknowledgements
	Funding
	Disclosure
	Data Sharing
	References


