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GRAPHICAL ABSTRACT

First-Line Immunochemotherapy by PD-L1 CPS in HER2-Negative GC/GEJC
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CPS ≥ 1 is a clinically actionable cutoff for 
PD-1/PD-L1 antibody + chemotherapy in 
HER2-negative GC/GEJC

7 PD-1/PD-L1 monoclonal antibody trials

+ 2 bispecific antibody trials (exploratory analysis)

Chinese subgroup advantage
Chinese patients demonstrate enhanced benefit
from PD-1/PD-L1 antibody + chemotherapy vs 
global population.

PUBLIC SUMMARY
■   This meta-analysis compared immunochemotherapy versus chemotherapy in HER2-negative gastric cancer.

■   7 monoclonal antibody trials were primary analysis, with two bispecific antibody trials as exploratory.

■   Patients with PD-L1 CPS ≥1 showed significant survival benefit, while CPS <1 patients did not benefit.

■   Chinese patients achieved greater benefits in OS/PFS than the global population.

■   CPS ≥1 may serve as a practical cutoff for selecting first-line PD-1/PD-L1 antibody plus chemotherapy.
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Identifying  optimal  PD-L1  expression  cutoff  thresholds  to  guide
programmed cell death protein-1/programmed death ligand-1 (PD-1/PD-L1)
antibody  combined  with  chemotherapy  for  patients  with  advanced  HER2-
negative gastric or gastroesophageal junction adenocarcinoma (GC/GEJC)
remains a major challenge in clinical decision-making. This meta-analysis
included nine randomized controlled trials of immunoche�motherapy versus
chemotherapy  in  patients  with  HER2-negative  GC/GEJC;  eight  trials
included Chinese patients. Among the global population, PD-1/PD-L1 anti-
bodies  plus  chemotherapy  significantly  reduced  mortality  risk  versus
chemotherapy,  with  a  positive  association  between  CPS  and  overall
survival  (OS)  benefit  (CPS ≥1:  HROS 0.75,  95% CI  0.70–0.80;  CPS ≥5:  HROS

0.70,  95%  CI  0.64–0.76  and  CPS  ≥10:  HROS 0.67,  95%  CI  0.61–0.73;  all
p<0.0001 vs.  chemotherapy),  and  an  OS  benefit  for  intermediate  CPS
cutoffs  (1–4,  1–9,  5–9,  <5  and  <10).  A  similar  trend  was  observed  for
progression-free  survival  (PFS).  The  OS  and  PFS  benefits  in  Chinese
patients  were  numerically  greater  versus  the  global  population.  Patients
with CPS <1 did not benefit from immunochemotherapy. In conclusion, CPS
≥1  may  be  a  clinically  actionable  cutoff  for  selecting  PD-1/PD-L1 mono-
clonal antibody combined with chemotherapy in patients with HER2-nega-
tive GC/GEJC and Chinese patients derived a modestly greater OS and PFS
benefit  from that  versus the global  population.  Analyses including studies
of bispecific  antibodies showed consistent  results  with  those only  includ-
ing PD-1/PD-L1 antibodies.

 INTRODUCTION
Gastric  cancer  has  a  high  incidence  and  associated  mortality  rate.1 The

most common subtype of gastric cancer is gastric or gastroesophageal junc-
tion adenocarcinoma (GC/GEJC),  which accounts for over 90% of all  gastric
cancers.2 Patients with advanced or metastatic gastric adenocarcinoma have
a poor prognosis,  with a 5-year overall  survival  (OS) rate <35%.3 Prior to the
introduction  of  immunotherapy,  patients  with  HER2-negative  disease  had  a
particularly poor prognosis due to a lack of  treatment options beyond tradi-
tional  chemotherapy.  However,  in  recent  years,  the  combination  of
immunotherapy  with  chemotherapy  has  improved  the  first-line  treatment
landscape for selected patients with HER2-negative GC/GEJC.4

Multiple  phase  3  trials  have  evaluated  first-line  immunochemotherapy  in
patients  with  HER2-negative  GC/GEJC,  utilizing  monoclonal  antibodies
against  immune  checkpoint  molecules  such  as  programmed  cell  death
protein-1/programmed  death  ligand-1  (PD-1/PD-L1)  as  well  as  bispecific
antibodies.5-10 Collectively,  the  results  of  these  trials  show  that  immuno-
chemotherapy improves overall survival (OS), progression-free survival (PFS)
and  objective  response  rate  (ORR)  compared  with  chemotherapy  alone,
especially  in  patients  with  high  PD-L1  expression.11-14 Current  treatment
guidelines  show  some  heterogeneity  in  PD-L1  threshold  recommendations.
The  NCCN  guidelines  recommend  PD-1  antibody  combinations  for  a
combined  positive  score  [CPS]  ≥1,while  CSCO  guidelines  recommend  PD-1
antibodies  for  all  comer  use,  but  they  all  endorse  CPS  ≥5  as  a  first-tier
cutoff.15 Furthermore,  based  on  pooled  data  from  the  CheckMate-649,
KEYNOTE-859,  and RATIONALE-305 studies,  in 2024 the US FDA Oncologic
Drugs  Advisory  Committee  (ODAC)  advised  restricting  nivolumab/
pembrolizumab/�tislelizumab  to  patients  with  CPS  ≥1.16 However,  as  further
data  from  phase  3  studies  of  immune  checkpoint  inhibitors  (ICIs)  become

available,  including  studies  of  bispecific  antibodies,  the  utility  of
immunochemotherapy  in  patients  with  low/intermediate  PD-L1  expression
(especially CPS 1–4) remains controversial due to equivocal results.12 There-
fore, a central clinical question remains: what is the optimal PD-L1 expression
threshold for selecting first-line immunotherapy in patients with HER2-nega-
tive GC/GEJC, especially for monoclonal antibodies?

Identifying an optimal PD-L1 cutoff is complicated by heterogeneity of PD-L1
assessment  methods  (differences  in  antibodies/platforms)  and  CPS  cutoff
selection  across  clinical  trials  of  immunochemotherapy  in  HER2-negative
GC/GEJC.5-10 Furthermore, the  reporting  of  CPS  subgroup  data  is  heteroge-
neous  and  often  incomplete,  precluding  direct  data  pooling  and  threshold
comparison. Phase 3 trials also differ substantially in geographic and ethnic
composition, with almost half of trials being China-dominant or entirely China-
based. Chinese patients show key differences from non-Chinese populations
including genetic background, comorbidity profiles, tumor molecular features,
lifestyle, and prior treatment patterns, all of which can affect the efficacy and
toxicity  of  immunotherapy.17 Therefore,  analyzing  the  Chinese  population
separately  may  help  further  confirm  regional  and  ethnicity-related differ-
ences in efficacy.

Previous  meta-analyses  have  compared  first-line  immunochemotherapy
regimens for patients with advanced HER2-negative GC/GEJC and evaluated
the predictive ability of CPS.11-14 However, these previous analyses predomi-
nantly relied on published aggregate data. This represents an important limi-
tation,  as  the  heterogeneous  availability  of  subgroup  and  survival  data
preclude  a  comprehensive  evaluation  of  a  full  range  of  CPS  cutoffs  and
potential  regional  differences  in  efficacy.  Therefore,  we  conducted  a  meta-
analysis using the latest primary and follow-up data from phase 3 trials and
used  the  KMSubtraction  method,18 to  reconstruct  data  for  unpublished
subgroups.  The  present  study  aimed  to  answer  the  following  key  clinical
questions. Is PD-L1 CPS a reliable predictive biomarker for outcomes to first-
line  immunochemotherapy,  particularly  PD-1/PD-L1  monoclonal  antibodies,
versus chemotherapy alone? Is there a “threshold-response” relationship with
increasing  CPS?  Can  patients  with  low  PD-L1  expression  benefit  from  PD-
1/PD-L1  antibody?  Are  there  differences  in  efficacy  between  Chinese  and
global populations when stratified by PD-L1 expression?

 MATERIALS AND METHODS
This  meta-analysis  was  registered  with  the  PROSPERO  International

Prospective  Register  of  Systematic  Reviews  (registration  number:
CRD420261394364)  and  performed  and  reported  following  the  Preferred
Reporting Items for Systematic Reviews (PRISMA) and meta-analysis extension
statements.19

 Data sources and search strategy
We  systematically  searched  PubMed,  Embase,  Web  of  Science  and  the

Cochrane Library,  as  well  as  congress abstracts  from the American Society
of Clinical  Oncology (ASCO),  European Society of  Medical  Oncology (ESMO),
ASCO-GI,  ESMO-GI and Chinese Society of Clinical  Oncology (CSCO) annual
meetings, for relevant studies published up to May 19, 2026. Key words used
for  the  literature  search  included “gastric  cancer” OR “gastro-esophageal”
AND “HER2-negative” AND immunotherapy AND “first-line” AND “clinical trial”
(Table  S1).  Reference  lists  of  included  studies  were  manually  screened  to
identify potentially relevant trials. Only randomized phase 3 trials with sufficient
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published data for risk of bias assessment were included. Unpublished trials
without  peer-reviewed  data  or  adequate  methodological  reporting  were
excluded.

 Study selection
Published randomized phase 3 trials were included if they met the following

criteria:  included  patients  with  a  confirmed  diagnosis  of  HER2-negative
advanced GC/GEJC; investigated the efficacy of first-line treatment with regi-
mens  combining  an  immune  checkpoint  inhibitor  and  chemotherapy;
reported  PD-L1  expression;  compared  two  or  more  treatment  arms  and
reported at  least OS (defined as the time from randomization to death from
any  cause)  or  progression-free  survival  (PFS;  defined  as  the  time  from
randomization to  disease progression or  death from any cause)  or  duration
of  response  (DoR,  defined  as  the  time  from  randomization  to  disease
progression).  Trials were excluded if  they included patients with HER2-posi-
tive  GC/GEJC  or  in  which  immunotherapy  was  utilised  as  a  (neo)adjuvant
therapy or used sequentially with chemotherapy. The literature search results
were screened by two authors.

 Data extraction and risk of bias
Data  were  extracted  by  two  authors  using  a  standard  Excel  template

(Supplemental Materials). The extracted data included: author details, date of
publication,  trial  name  or  ClinicalTrials.gov  registration  number,  treatment
regimens evaluated,  PD-L1 expression  scoring  data,  the  PD-L1 assay  used,
number of patients in the intention-to-treat population, number of patients in
PD-L1  subgroups,  OS  and  PFS  data  (hazard  ratio  [HR]  and  95%  confidence
intervals [CI], for the ITT and CPS subgroups, as available), and the information
of  objective  response  rate  (ORR).  Data  were  extracted  for  the  entire  study
population  and  for  Chinese  patient  subgroups,  where  reported,  to  generate
global and Chinese patient data sets. Data were also stratified by PD-L1 CPS
subgroups,  with  outcome  data  across  different  PD-L1  CPS  expression
subgroups extracted  as  comprehensively  as  possible  to  evaluate  the  inter-
vention  effects  in  populations  with  distinct  PD-L1  expression  levels.  Risk  of
bias was assessed using the Cochrane Risk of Bias tool.20 The most recently
published or  updated follow-up data from each clinical  study was preferen-
tially included.

 Data synthesis and statistical analysis
Studies were assigned to each synthesis according to pre-specified inter-

vention  and  subgroup  criteria.  We  tabulated  the  treatment  regimen,  control
arm,  PD-L1 CPS expression,  and population characteristics  for  each eligible
trial,  and  then  matched  these  characteristics  against  the  planned  synthesis
groups.  Trials  were  included  in  a  given  synthesis  only  if  they  evaluated  the
relevant  intervention/comparator  and  reported  sufficient  outcome  data  for
the corresponding overall or subgroup analysis. When subgroup results were
not  directly  reported,  we  reconstructed  the  necessary  subgroup  data  using
KMSubtraction and included them in the relevant synthesis. Studies that did
not meet the predefined criteria for a specific synthesis were excluded from
that synthesis.

All  analyses were performed in R version 4.2.2 using the survival,  ggplot2,
KMSubtraction,  and  IPDfromKM  tools.  In  the  event  that  summary  data  (HR
and  95%  CI  for  OS  and  PFS)  were  not  reported  for  predefined  PD-L1
subgroups, individual time-to-event data were estimated from Kaplan–Meier
plots using validated graphical reconstruction algorithms according to Guyot
et  al.21 and  the  IPDfromKM  method.22 Subsequently, the  validated  KMSub-
traction tool18,21 (based on bipartite matching and the Hungarian algorithm23)
was applied to extract and reconstruct individual patient data (IPD) for unre-
ported  subgroups  from  the  reported ‘overall’ population  and ‘subgroup’
curves. All reconstructed data were verified by comparing survival probabilities
at  landmark  time  points  and  median  survival  values  to  ensure  consistency
and reliability before inclusion in the meta-analysis.

A meta-analysis  was conducted to  synthesize data from studies meeting
the  inclusion  criteria,  in  overall  (global)  and  Chinese  patient  populations,
focusing  on  three  key  efficacy  endpoints:  OS,  PFS,  and ORR.  Each endpoint
was also synthesized across multiple CPS subgroups (CPS ≥1, CPS ≥5, CPS ≥
10,  CPS  <1,  CPS  <5,  CPS  <10,  CPS  1-4,  CPS  1-9  and  CPS  5-9).  The  PD-1/
PD-L1  monoclonal  antibody  analysis  as  the  primary  analysis,  with  the  ICI

analysis  (including  bispecific  antibodies)  presented  as  exploratory  analysis
only. To account for potential inter-study heterogeneity, both common effects
(fixed  effect)  and  random  effects  models  were  considered.  The  choice
between models was made based on a heterogeneity assessment using the
Cochran’s Q-test and I2 statistic. A Q-test P-value <0.10 or I2 >50% indicated
substantial  heterogeneity,  warranting  a  random  effects  model,  otherwise  a
fixed effects model was used. Sensitivity analyses were conducted to evaluate
the  robustness  of  findings  by  excluding  individual  studies  in  a  stepwise
manner.

Given  that  median  OS  and  time-specific  OS  rates  were  not  consistently
reported  across  trials  and  are  not  suitable  for  direct  meta-analytic  pooling,
HRs with corresponding 95%CIs were calculated for time-to-event endpoints
(OS  and  PFS).  For  binary  efficacy  outcomes  (ORR),  pooled  risk  differences
with 95% CIs were adopted. Descriptive data on median survival time in each
individual trial is presented in Supplemental Materials.

 RESULTS
 Included studies and characteristics

In total, 587 unique literature search results were retrieved (Figure 1). After
screening,  nine  randomized  controlled  trials  including 7660 patients
(immunochemotherapy: n=3752; chemotherapy only:  n=3908) were selected
for  inclusion  in  the  analysis  (Table  1).  These  studies  reported  data  for
pembrolizumab, nivolumab,  sintilimab,  tislelizumab,  sugemalimab,  cadonil-
imab,  camrelizumab  and  retlirafusp-α  (a  bispecific  antibody  against  PD-L1
and TGF-β)24 forming the ‘immune checkpoint inhibitor (ICI)’ analysis group.
A  subgroup  of  seven  trials  of  PD-1/PD-L1  antibodies  were  included  in  the
‘PD-1/PD-L1  antibodies’ analysis  group  (KEYNOTE-062,  KEYNOTE-859,
CheckMate-649,  ORIENT-16,  RATIONALE-305,  GEMSTONE-303,  SHR-1210-
III-311;  PD-1/PD-L1 antibody +  chemotherapy:  n=3082;  chemotherapy only:
n=3237).

Eight  of  the  included  trials  (KEYNOTE-859  China,  CheckMate-649  China,
ORIENT-16,  RATIONALE-305  China,  GEMSTONE-303,  SHR-1210-III-311,
COMPASSION-15,  SHR-1701-III-307)  included 3956 Chinese  patients
(immunochemotherapy:  n=1899;  chemotherapy  only:  n=2057)  and  were
included in the Chinese subgroup analysis, including seven trials of PD-1/PD-
L1 antibodies (n=1229; chemotherapy only: n=1386).

Due to the lack of PD-L1 CPS subgroup data in the ATTRACTION-425 and
KEYNOTE-59026 study  publications,  which  resulted  in  selection  bias,  these
two studies were not included.

A summary of the available data in each study included in this meta-analysis
is provided in Tables S2 and S3. Of the CPS subgroup analyses, Checkmate-
649 global study (OS data for CPS 1-4, 1-9 and 5-9; PFS data for CPS＜10, 1-
4, 1-9 and 5-9), Checkmate-649 Chinese subgroup (OS and PFS data for CPS
1-4),  KEYNOTE-859 Chinese subgroup (OS and PFS data  for  CPS＜1, ＜10
and 1-9),  SHR-1210-III-311study (OS and PFS data  for  CPS＜1),  and SHR-
1701-III-307 study (OS and PFS data for CPS＜1 and 5), were reconstructed
using KMSubtraction, and full detail is shown in Table S4. A summary of the
risk of bias for each study is shown in Table S5. Tabulated synthesized data
can be found in Appendix 1.

 Global population analysis
 Overall survival – global population. A detailed summary of OS data from

each  included  study  is  provided  (Figures  S1-S2).  Among  all  patients  in  the
global  population,  combined  treatment  with  PD-1/PD-L1  antibodies  plus
chemotherapy  was  associated  with  a  significant  reduction  in  the  risk  of
mortality  versus  chemotherapy  alone  (HROS 0.77,  95%  CI  0.73–0.82;
p<0.0001) and this result was consistent among patients with CPS ≥1, ≥5 and
≥10  (Figure  2A).  Furthermore,  a  positive  association  between  CPS  and  OS
benefit  was  observed  (CPS  ≥1;  HROS 0.75,  95%  CI  0.70–0.80,  CPS  ≥5;  HROS

0.70, 95% CI 0.64–0.76 and CPS ≥10; HROS 0.67, 95% CI 0.61–0.73; p<0.0001
for  all  comparisons  against  chemotherapy  alone).  Using  intermediate  CPS
cutoffs,  1–4,  1–9,  5–9,  <5 and <10,  a statistically significant survival  benefit
versus  chemotherapy  alone  was  also  observed  among all  subgroups  (HROS

from  0.86–0.87;  all  p<0.05).  Notably,  patients  with  positive  but  low  PD-L1
expression (CPS 1–4) also achieved a significant survival benefit (HROS 0.86,
95% CI 0.76–0.98; p=0.0188; Figure 2A). These findings suggest that the OS
benefit  of  adding  PD-1/PD-L1  antibodies  to  chemotherapy  extends  to
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patients with low-to-intermediate PD-L1 expression. No significant OS benefit
was observed in patients with CPS <1 (HR 0.93, 95% CI 0.81–1.07; p=0.3120).

Consistent with the trend for improved efficacy observed in the PD-1/PD-L1
antibodies group  analysis,  significant  OS  improvements  versus  chemother-
apy  alone  were  also  observed  across  all  CPS  strata  except  CPS  <1  when
including trials of PD-1/PD-L1 antibodies and bispecific antibodies (ICI analy-
sis group, Figure S3).  Furthermore,  compared to the PD-1/PD-L1 antibodies
analysis group, the HRs for OS were numerically lower for pooled data.

 Progression-free  survival – global  population. A  detailed  summary  of
PFS  data  from  each  included  study  is  provided  (Figures  S4-S5).  Among  all
patients in the global population, treatment with PD-1/PD-L1 antibodies plus
chemotherapy  was  associated  with  a  significant  reduction  in  the  risk  of
disease  progression  versus  chemotherapy  alone  (HRPFS 0.76,  95%  CI
0.71–0.81; p<0.0001). This result was consistent among patients with CPS ≥
1, ≥5 and ≥10 and an association between higher CPS and greater PFS bene-
fit  was  observed  (Figure  2B).  For  the  intermediate  CPS  cutoffs  (1–4,  1–9,
5–9, <5 and <10) a statistically significant survival benefit versus chemother-
apy  alone  was  also  observed  among  all  subgroups.  The  analysis  in  the  ICI
group showed a comparable result, with a numerically lower HRPFS in the total
population and some of the CPS subgroups (Figure S6).

 Objective response rate – global population. In the global patient popu-
lation, PD-1/PD-L1 antibodies plus chemotherapy resulted in a higher chance
of  achieving  an  objective  response  (a  complete  or  partial  response)
compared with chemotherapy (risk difference,  0.10;  95% CI 0.07,  0.12).  ORR
was  correlated  with  PD-L1  expression  level,  and  increased  with  higher  CPS
score (≥1, ≥5, and ≥10) (Figures S7 & S8A). A comparable result was observed
in the ICIs group (Figures S8B & S9).

 Chinese subgroup analysis
 Overall survival – Chinese population. Compared with the global popula-

tion,  the  meta-analysis  of  data  from  Chinese  patients  (n=2136)  showed  a
numerically  higher,  significant  reduction  in  mortality  risk  with  PD-1/PD-L1
antibodies  plus  chemotherapy  versus  chemotherapy  alone  (HROS 0.72,  95%
CI  0.66–0.80;  p<0.0001)  (Figures  S10-S11).  The  lower  HROS in  Chinese
patients versus the global cohort was consistent across the CPS cutoffs, with
a  positive  association  between  increasing  PD-L1  CPS  and  numerically
improved  HROS:  CPS  ≥1  (HROS 0.67  vs.  0.75  for  Chinese  vs.  global),  CPS  ≥5
(HROS 0.65 vs. 0.70 for Chinese vs. global),  and CPS ≥10 (HROS 0.59 vs. 0.67
for Chinese vs. global), indicating a greater survival advantage with PD-1/PD-
L1 antibodies in Chinese patients with increasing CPS (Figure 3A-B). For CPS
<1, <5 and <10, the magnitude of OS benefit in HR value in the Chinese popu-
lation was comparable to or slightly improved relative to the global analysis,
although some  subgroups  lacked  sufficient  data  to  draw  definitive  conclu-
sions. Meta-analysis of intermediate CPS cutoffs (CPS 1-4, 1-9, and 5-9) was
precluded as  only  a  single  study  reported  data  for  these  subgroups.  There-
fore,  these  subgroups  were  not  included  in  the  pooled  Chinese  subgroup
analysis.  Consistent  with  the  global  analysis,  no  significant  OS  benefit  was
observed in patients with CPS <1 (HROS, 0.92; 95% CI 0.71–1.18; p=0.5001).

When studies of bispecific antibodies were also included in the meta-anal-
ysis,  a  similar  trend for  enhanced OS benefit  versus  chemotherapy  alone  in
the  Chinese  versus  global  population  was  also  observed  (Figures  3 C-D;
Figures  S10 & S12).  Consistent  with  the  analysis  of  PD-1/PD-L1  inhibitors,
the  lower  HROS in  Chinese patients  versus the global  cohort  was consistent
across  CPS ≥1,  ≥5  and  ≥10  subgroups,  with  a  positive  association  between
increasing PD-L1 CPS and improved HROS. In addition, patients with positive
but  low  PD-L1  expression  (CPS  1–4)  achieved  a  significant  survival  benefit
(HROS 0.71, 95% CI 0.56–0.90; p=0.0043; Figure S11). No significant OS benefit
was observed in patients with CPS <1.

 Progression-free  survival – Chinese  population. Chinese  patients
showed  a  numerically  higher  PFS  benefit  with  PD-1/PD-L1  antibodies  plus
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Figure 1.  Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flowchart diagram PD-L1, programmed death ligand-1; RCT, randomized controlled
trial.
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chemotherapy versus chemotherapy alone compared with the global popula-
tion (HRPFS 0.68,  95% CI  0.61–0.75;  p<0.0001) (Figures S13-S14).  The lower
HRPFS in Chinese patients versus the global cohort was consistent across the
CPS  subgroups  with  a  trend  for  greater  PFS  benefit  with  increasing  CPS
score: CPS ≥1 (HRPFS 0.65 vs. 0.75 for Chinese versus global), CPS ≥5 (HRPFS

0.63 vs. 0.69 for Chinese versus global), and CPS ≥10 (HRPFS 0.57 vs. 0.65 for
Chinese  versus  global),  indicating  a  greater  reduction  in  risk  of  progression
with  PD-1/PD-L1  antibodies  in  Chinese  patients  with  increasing  CPS
(Figures  S13A-B).  Only  a  single  study  reported  data  for  the  CPS  1–4,  CPS
1–9 and CPS 5–9 subgroups, which precluded meta-analysis. When studies
of bispecific antibodies were included in the analysis, a similar trend towards
a numerically higher PFS benefit for Chinese patients versus the global cohort
was observed (Figures S13 & S15).

 Objective  response  rate – Chinese  population. Chinese  patients
achieved numerically higher risk differences for objective response with PD-
1/PD-L1  antibodies  or  immunotherapy  plus  chemotherapy  versus
chemotherapy  alone  compared  with  the  global  cohort  (Figure  4A-B;
Figures S16 & S17). This finding was consistent across the CPS ≥1, ≥5 and ≥
10  subgroups.  In  particular,  Chinese  patients  with  a  CPS  ≥10  had  an  ORR
improvement of over 25% compared with the global population.

 DISCUSSION
The results of this meta-analysis of nine phase 3 trials further confirm the

benefit of adding PD-1/PD-L1 monoclonal antibody to chemotherapy for the
first-line treatment of patients with HER2-negative GC/GEJC, providing an up-
to-date summary of the efficacy of immunotherapy in this patient population.
The  synthesis  of  data  from  studies  of  PD-1/PD-L1  monoclonal  antibodies
and  bispecific  antibodies  showed  good  consistency  with  the  results  of  the
individual studies (including the studies of bispecifc antibodies COMPASSION-
1527,28 and  SHR-1701-III-30729,30),  further  confirming  the  robustness  of  the
findings. To our knowledge, our analysis also provides the most comprehen-
sive evaluation to date of the correlation between PD-L1 expression level and
the  efficacy  of  immunochemotherapy.  Previous  meta-analyses  have  been
limited  by  heterogeneous  reporting  of  data  for  CPS  subgroups  in  phase  3
trials.11-14 To overcome this limitation, we utilized the KMSubtraction method
to reconstruct data for unreported subgroups. Finally, the author conducted a

meta-analysis of data from Chinese patients, which represents an important
knowledge  gap.  Four  recent  meta-analyses  have  investigated  outcomes  of
immunochemotherapy  in  patients  with  advanced  gastric  cancer.11-14

However,  only  two  of  these  studies  analyses  data  in  Asian  subgroups,  and
none focused on Chinese subgroups.13,14

This  analysis  revealed  efficacy  benefits  of  first-line  PD-1/PD-L1  antibody
plus chemotherapy versus chemotherapy alone in patients with HER2-nega-
tive  GC/GEJC,  across  multiple  PD-L1 CPS  cutoffs.  The  CPS  cutoffs  evalu-
ated in this meta-analysis were deliberately selected to align with the stratifi-
cation schemes employed in pivotal phase 3 trials that have established the
current treatment paradigm. Specifically, CPS ≥1 and CPS ≥10 were prospec-
tively defined in KEYNOTE-859 and KEYNOTE-062, and CPS ≥5 was all evalu-
ated these phase III trials. These cutoffs correspond to active clinical debates
regarding optimal patient selection: for example, some practitioners advocate
for  CPS  ≥1  as  a  broad  predictive  criterion  to  maximize  treatment  access,
while others argue that CPS ≥5 better enriches for meaningful clinical benefit.
The  intermediate  categories—CPS  1–4,  CPS  5–9  and  CPS  1-9—were
included  to  dissect  this ‘gray  zone’ of  clinical  equipoise,  where  treatment
decisions  are  most  uncertain  and  guideline  recommendations  diverge.
Consistent with previous meta-analyses,11-14 this study demonstrated PD-L1
CPS ≥1 was associated with a significantly improved OS (HROS 0.77, 95% CI
0.73–0.82;  p<0.0001),  PFS  (HRPFS 0.76,  95%  CI  0.71–0.81;  p<0.0001),  and
ORR  (risk  difference,  0.10;  95%  CI  0.07,  0.12)  versus  chemotherapy  alone.
These  benefits  tended  to  increase  further  with  increasing  CPS  expression
levels  (≥5 and ≥10).  Importantly,  the  results  suggest  that  even patients  with
low to moderate PD-L1 expression (CPS 1–4, 1–9, 5–9, and <5/10) achieve a
statistically significant OS and PFS benefit  from the addition of PD-1/PD-L1
antibody  to  chemotherapy.  Many  of  the  pivotal  phase  3  trials  of
immunochemotherapy  reported  a  stronger  clinical  benefit  in  patients  with  a
CPS  ≥5.9,31,32 As  a  result,  the  effectiveness  of  PD-1/PD-L1in  patients  with  a
CPS  of  1–4  is  somewhat  controversial,  as  reflected  in  the  current  NCCN
guidelines, which recommend CPS ≥5 as the first-tier threshold for selecting
pembrolizumab  or  tislelizumab  combined  with  chemotherapy.15 However,
KEYNOTE-859 study9 prospectively set CPS ≥1 as a pre-specified confirmatory
endpoint and demonstrated that pembrolizumab plus chemotherapy yielded
a more statistically significant survival benefit in patients with a CPS≥1 ( HROS
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Table 1.  Summary of included studies and data sources.

Author/first
reported year Trial name Region Enrolled

patients
Number of patients
(IO+CT versus CT)

PD-L1 scoring
method

PD-L1
assay IO class IO agent CT backbone

Shitara/2019 KEYNOTE-06243-

45 Global CPS ≥1 257 versus 250 CPS 22C3 PD-1 antibody Pembrolizumab
Cisplatin + 5-
FU or
capecitabine

Moehler/2020 CHECKMATE-
6495,31,46 Global All comer 789 versus 792 CPS 28.8 PD-1 antibody Nivolumab Oxaliplatin + FU

or capecitabine

Xu/2021 ORIENT-166,47 China All comer 327 versus 323 CPS 22C3 PD-1 antibody Sintilimab Oxaliplatin +
capecitabine

Rha/2023 KEYNOTE-
8599,48,49 Global All comer 790 versus 789 CPS 22C3 PD-1 antibody Pembrolizumab

Oxaliplatin +
capecitabine or
cisplatin+5-Fu

Moehler/2023+
Rha/2023

RATIONALE-
30512,32,50,51 Global All comer 501 versus 496 CPS/TAP SP263 PD-1 antibody Tislelizumab

Oxaliplatin +
capecitabine or
Cisplatin+5-Fu

Zhang/2023 GEMSTONE-
30352 China CPS ≥5 241 versus 238 CPS SP263 PD-L1 antibody Sugemalimab Oxaliplatin +

capecitabine

Ji/2024 COMPASSION-
1527,28 China All comer 305 versus 305 CPS 22C3

PD-1/CTLA-4
bispecific
antibody

Cadonilimab Oxaliplatin +
capecitabine

Peng/2024 SHR-1701-III-
30729,30 China All comer 365 versus 366 CPS E1L3N

PD-L1/TGF-β
bispecific
antibody

Retlirafusp-α Oxaliplatin +
capecitabine

Peng/2026 SHR-1210-III-
31153 China All comer 177 versus 349 CPS E1L3N PD-1 antibody Camrelizumab Oxaliplatin +

capecitabine

Abbreviations: CPS, combined positive score; CT, chemotherapy; FU, fluorouracil; IO, immunotherapy; PD-L1, programmed death ligand-1.
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0.74,  95%CI  0.65-0.84,  p＜0.0001),  and  a  clear  trend  of  clinical  benefit  was
also  observed  in  the  subgroup  with  CPS  1-4  (HROS 0.78,  95%CI  0.64-0.95,
p=0.0075). Similarly, the results in this study revealed a significant OS benefit
for patients with a CPS of 1–4 in the global population even in studies solely

focusing  on  PD-1/PD-L1  monoclonal  antibodies.  Of  course,  it  should  be
noted that for certain subgroups the reduction in mortality risk was <20% and
the  upper  limit  of  the  95% confidence  interval  was  close  to  1  (CPS 1-4:  HR
0.86, 95% CI 0.76–0.98; p=0.0188 and CPS 1-9: HR 0.86,  95% CI 0.78–0.94;
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Figure 2.  Global patient population: (A) overall survival and (B) progression-free survival for PD-1/PD-L1 antibodies plus chemotherapy versus chemotherapy alone strati-
fied by PD-L1 CPS threshold CPS, combined positive score; PD-1, programmed cell death-1; PD-L1, programmed death ligand-1; Pts, patients.
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Figure 3.  Comparison  of  hazard  ratio  for  overall  survival  by  PD-L1  CPS  subgroup  in  China  and  global  populations  for  studies  of  PD-1/PD-L1  antibodies  (A  &  B)  and
immunotherapies (C & D) plus chemotherapy, versus chemotherapy alone.
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p=0.0012), therefore, these results require careful interpretation and prospec-
tive  validation  in  larger  cohorts  is  needed.  Taken  together,  CPS  ≥1
may be a reasonable threshold for considering PD-1/PD-L1 monoclonal anti-
body.  For  patients  with  CPS  1-4,  PD-1/PD-L1  antibody  represents  a  viable
option,  particularly  when  alternative  treatments  are  limited,  but  the  modest
effect  size  warrants  shared  decision-making  with  patients.  The  ICI  analysis
involving bispecific antibodies showed consistent trends, their distinct mech-
anisms  (e.g.,  dual  PD-1/CTLA-4  or  PD-L1/TGF-β  blockade)  may  confer
different biomarker dependencies. These agents require dedicated biomarker
analyses in future trials.

Chinese  patients  achieved  numerically  greater  improvements  in  OS,  PFS,
and  ORR with  first-line  PD-1/PD-L1 antibody  combined  with  chemotherapy
versus  chemotherapy  alone  compared  with  the  global  study  populations.
This observation  was  consistent  across  the  majority  of  CPS  strata  investi-
gated.  These  findings  suggest  the  survival  benefit  of  PD-1/PD-L1  antibody
may be more significant in Chinese patients with positive PD-L1 expression.
This  is  consistent  with  findings  for  Asian  patient  populations  reported  by
previous meta-analyses.13,14 Interestingly, the HROS value in the Chinese CPS ≥
1  subgroup  was  0.67  (95%  CI  0.59–0.77),  compared  with  0.75  (95%  CI
0.70–0.80) in the global population. This further indicates that CPS ≥1 may be
a  reasonable  minimum  threshold  for  selecting  PD-1/PD-L1  antibody  in  the
Chinese population, compared with >5 as recommended in the NCCN guide-
lines.15 The differences in outcomes for Chinese versus global patients likely
reflect  differential  demographic  characteristics  in  Asian  and  Caucasian

patients  with  gastric  cancer,17 with  Asian  patients  tending  to  be  younger  at
diagnosis33,34 with  a  higher  male-to-female  ratio.35,36 Other  factors,  such  as
earlier diagnosis in Asian versus Caucasian patients,37,38 differences in tumour
location  and  histological  subtype,33-35,39,40 and  somatic  mutation  patterns,41,42

may also result in differential responses to immunotherapy.
The results show that patients with CPS <1 do not derive an OS benefit from

the addition of  PD-1/PD-L1 antibodies to chemotherapy versus chemother-
apy alone (HROS 0.93, 95% CI 0.81–1.07). This is consistent with the findings
of  prior  meta-analyses.11-14 A  similar  observation  was  made  in  the  Chinese
population (HROS 0.92, 95% CI 0.71–1.18), despite the overall greater efficacy
with immunotherapy versus the global population. Overall,  our findings align
with the NCCN guideline recommendations and the US FDA Oncologic Drugs
Advisory Committee (ODAC) advisory to restrict the use of immunotherapy to
patients with CPS ≥1.15,16 A similar trend was observed for bispecific antibod-
ies.  For  example,  a  subgroup  analysis  of  patients  with  CPS  <1  in  the
COMPASSION-15 trial  showed that  cadonilimab combined with  chemother-
apy did not significantly improve OS versus chemotherapy alone (HROS 0.88,
95%  CI  0.61–1.26)  (See Appendix  1).17 Similarly,  reconstructed  data  for  the
CPS  <1  subgroup  in  the  SHR-1701-III-307  trial  showed  that  retlirafusp-α
combined  with  chemotherapy  did  not  provide  a  survival  benefit  (HROS 4.70,
95% CI 1.65–13.38).29,30 Based on these findings, the China National Medical
Products  Administration  (NMPA)  approved  retlirafusp-α  for  first-line treat-
ment  in  HER2-negative  patients  with  CPS  ≥1.  Taken  together,  current  data
show  that  PD-L1  expression  is  an  important  predictor  of  outcome  to
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Figure 4.  Comparison of  China and global  population:  risk  difference for  objective  response with  (A)  PD-1/PD-L1 antibodies and (B)  immunotherapy,  plus chemotherapy
versus chemotherapy alone CPS, combined positive score; PD-1, programmed cell death protein-1; PD-L1, programmed death ligand-1.
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immunotherapy  in  patients  with  HER2-negative  GC/GEJC.  Individuals  with
CPS <1  are  unlikely  to  benefit  from immunotherapy,  and  further  research  is
needed to explore novel treatment options for these patients.

One key limitation of this study was data availability. In Chinese subgroup,
intermediate CPS cutoff analyses (CPS 1-4,  1-9,  5-9) were based on single-
study data, precluding meta-analysis. This limits our ability to draw definitive
conclusions  about  these  subgroups  in  the  Chinese  population.  Future  trials
with dedicated Chinese subgroup reporting for  intermediate CPS ranges are
needed.  Meanwhile,  some  subgroup  analyses  included  only  two  studies,
which was too small to rule out the impact of publication bias. Small sample
meta-analyses have inherent limitations such as insufficient statistical power
and unreliable heterogeneity assessment. The use of KMSubtraction to recon-
struct unreported subgroup data also could potentially introduce uncertainty,
particularly  for  PD-L1  CPS  subgroups  where  direct  data  were  unavailable.
While we  validated  reconstructed  data  against  published  survival  probabili-
ties, these estimates should be considered exploratory rather than definitive.
In the future, large-scale prospective studies are needed to verify the conclu-
sions. Secondly, in the global population, due to the relatively low number of
studies of bispecific antibodies, the combined effect size may be more heavily
weighted  by  the  studies  of  monoclonal  antibodies,  resulting  in  insufficient
representation of studies of bispecific antibodies. Therefore, the current anal-
ysis  may  not  have  sufficient  power  to  detect  the  potential  heterogeneity
effect of studies containing bispecific antibodies. However, as the studies of
bispecific  antibodies included only Chinese patients,  the weight  of  bispecific
antibody studies in each subgroup was higher than for the global population.

 CONCLUSION
The results  of  this  meta-analysis  of  nine phase 3  clinical  trials  show that

PD-1/PD-L1  antibody  combined  with  chemotherapy  results  in  superior  OS,
PFS  and  ORR  outcomes  compared  with  chemotherapy  alone  in  global  and
Chinese patients with advanced HER2-negative GC/GEJC. A positive associ-
ation  was  observed  between  higher  PD-L1  CPS  score  and  treatment
outcome across all CPS thresholds evaluated, including intermediate cutoffs
(1–4, 1–9, 5–9, <5 and <10). And CPS≥1 is supported as a practical cutoff for
PD-L1/PD-L1  monoclonal  antibody.  Patients  with  a  CPS  <1  did  not  benefit
from the addition of PD-1/PD-L1 antibody to chemotherapy. Chinese patients
derived  a  modestly  greater  OS  and  PFS  benefit  from  PD-1/PD-L1  antibody
combined  with  chemotherapy  versus  chemotherapy  alone  compared  with
the global patient population. The addition of ICI analysis including studies of
bispecific  antibodies  showed  consistent  results  to  those  only  including  PD-
1/PD-L1 antibodies.
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