Systematic review/Meta-analysis

Prognostic impact of neoadjuvant chemotherapy
in patients with locally advanced gastric cancer:

a systematic review and meta-analysis

Jing Wang, Lin Liao, Jingling Huang, Huini Liao, Min Wu, Guanghui Tian, Sijuan Ding*

The Central Hospital of Yongzhou, China

Submitted: 25 November 2025; Accepted: 9 April 2026
Online publication: 23 June 2026

Arch Med Sci
DOI: https://doi.org/10.5114/aoms/220491
Copyright © 2026 Termedia & Banach

Abstract

Introduction: Previous studies have reported conflicting results regarding
the efficacy of neoadjuvant chemotherapy (NAC) for locally advanced gas-
tric cancer (LAGC). This may be attributable to limited sample sizes. There-
fore, this meta-analysis aimed to synthesize existing evidence from relevant
studies to provide robust conclusions.

Methods: A comprehensive literature search was conducted across five au-
thoritative databases. Studies meeting predefined inclusion and exclusion
criteria were selected, and the quality of included studies was subsequently
assessed. Following data extraction, pooled effect estimates were calculat-
ed. Sensitivity analysis was used to evaluate the robustness of the findings,
and funnel plots were generated to assess publication bias. Meta-regression
was performed to explore potential sources of heterogeneity, and explorato-
ry subgroup analyses were ultimately conducted.

Results: Eight included studies demonstrated good quality, with no substan-
tial heterogeneity observed between them. The results indicated that NAC
significantly improved survival outcomes in patients with LAGC. Specifically,
for overall survival (0S), hazard ratio (HR) = 0.79, 95% confidence interval
(Cl) = 0.73-0.86, Z = 5.25, and p < 0.00001. For progression-free survival,
HR = 0.64, 95% Cl = 0.50-0.81, Z = 3.74, and p = 0.002. For disease-free sur-
vival, HR = 0.79, 95% Cl = 0.67-0.92, Z = 2.99, and p = 0.003. The findings
were robust, and no substantial publication bias was detected. Meta-regres-
sion analyses indicated that variations in population, age, and sex did not
markedly influence survival outcomes. Subgroup analysis of OS based on
population revealed that NAC improved prognosis for both European/Amer-
ican (HR = 0.80, 95% Cl = 0.73-0.88, Z = 4.62, and p < 0.00001) and Asian
(HR = 0.71, 95% Cl = 0.55-0.91, Z = 2.66, and p = 0.008) patients with LAGC.
Conclusions: NAC markedly improves the prognosis of patients with LAGC.
Key words: neoadjuvant chemotherapy, locally advanced gastric cancer,
meta-analysis, population, age, sex.

Introduction

Gastric cancer is the fifth most common malignancy and the third lead-
ing cause of cancer-related deaths globally. The disease accounts for nearly
1,000,000 new cases and over 650,000 deaths annually [1, 2]. Thus, gastric
cancer remains a critical clinical challenge and a major focus of research
worldwide. Owing to its nonspecific early symptoms, most patients are
diagnosed at locally advanced or metastatic stages [3]. Surgery is the pri-
mary curative approach, yet fewer than 60% of newly diagnosed patients
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are eligible for radical resection, and the five-year
survival rate after surgery alone remains below
30% [4]. Locally advanced gastric cancer (LAGC) is
defined by tumour invasion into deep gastric lay-
ers, such as the subserosa or serosa, or adjacent
organs/tissues, without distant metastasis in the
liver, lung, or peritoneum [5]. Once distant metas-
tasis or extensive local infiltration occurs, patients
lose the opportunity for surgical intervention [6].
Moreover, the 5-year survival rates for stages IlIA,
1B, and IlIC are only 30.5%, 20.1%, and 8.3%, re-
spectively [7]. Radical D2 resection is the globally
accepted standard surgical treatment for resectable
gastric cancer [8]. However, owing to the presence
of micrometastases that are undetectable during
surgery, LAGC has a high risk of local recurrence
and distant metastasis. Notably, most patients re-
lapse within 3 years, and the 5-year survival rate is
below 50% [4]. Therefore, eradicating micrometa-
static disease is crucial for improving outcomes in
LAGC.

Suitably, neoadjuvant chemotherapy (NAC) re-
duces tumour size, minimizes the extent of surgical
resection and associated complications, and sub-
sequently decreases the risk of recurrence and me-
tastasis [9]. Consequently, NAC has been increas-
ingly adopted in the clinical management of LAGC
and has demonstrated promising efficacy against
LAGC [10-12]. However, other studies have failed to
show a substantial survival benefit [13]. These con-
flicting results indicate that the role of NAC in LAGC
remains uncertain. Moreover, high-quality clinical
trials are lacking, and existing studies are limited
by small sample sizes [14].

Correspondingly, meta-analysis enhances statisti-
cal power by pooling data from multiple small-scale
studies. This increases sample size, reduces random
errors, and improves the ability to detect true treat-
ment effects [15]. When study results are inconsis-
tent, meta-analysis can identify and quantify sourc-
es of heterogeneity, thereby aiding in the resolution
of discrepancies among findings [16]. By systemat-
ically synthesizing available evidence, meta-anal-
ysis provides more robust conclusions than those
of individual studies alone [17]. Accordingly, this
meta-analysis comprehensively evaluates existing
studies to provide evidence-based conclusions and
clinical guidance regarding the use of NAC for LAGC.

Methods
Registration
This meta-analysis was registered on PROSPERO
with the registration number CRD42025631616.
Search strategy

Five authoritative large-scale databases were
searched: PubMed, Web of Science, Embase, Ovid

Medline, and Cochrane Library. The search strategy
was implemented based on the PICOS framework:
P (population), patients with LAGC; | (intervention),
NAC; C (comparator), patients in the control group
were not given NAC; O (outcomes), the hazard ra-
tios (HR) of overall survival (OS), progression-free
survival (PFS), and disease-free survival (DFS); and
S (study type), randomized controlled trials (RCT)
or cohort studies. The relevant research was pub-
lished between January 1, 2015 and January 1, 2025,
with no language restrictions. The search strategy
was conducted using Boolean logic operators in
combination with key words: [(“Locally Advanced”)
AND (“Stomach Neoplasms” OR “All the sub-terms
of Stomach Neoplasms”) AND (“Neoadjuvant che-
motherapy” OR “All the sub-terms of Neoadjuvant
chemotherapy”)].

Study selection

The inclusion criteria were as follows: patients
diagnosed with locally advanced gastric cancer;
RCTs or cohort studies; experimental group receiv-
ing NAC; and reported outcomes including HRs and
95% confidence intervals (Cl) of OS, PFS, and DFS.

The exclusion criteria were as follows: duplicate
literature from different databases; studies with
incomplete data; patients with other tumours;
the subjects of the study are cells or animals; and
conference abstracts, letters, reviews, case-control
studies, and case reports.

Literature screening was performed using End-
Note reference management software. Two inde-
pendent investigators conducted initial screening
by reviewing titles and abstracts, followed by full-
text evaluation of potentially eligible articles. Arti-
cles receiving consensus approval from both inves-
tigators were included for final analysis. In cases of
disagreement between the two primary investiga-
tors, a third investigator adjudicated by conduct-
ing an independent full-text review to reach a final
decision.

Data extraction

Pre-designed tables were used to record data.
The extracted data were as follows: the name of
the first author; publication year; population; aver-
age age; sex ratio; and the HRs and 95% Cls of OS,
PFS, and DFS.

Quality assessment of the included studies

Review Manager 5.3 was used to assess the risk
of bias in RCTs. The included RCTs were evaluated
using the Cochrane risk of bias tool, version 5.1[18],
which covers seven domains: random sequence
generation; allocation concealment; blinding of
participants and personnel; blinding of outcome
assessment; incomplete outcome data; selective

Arch Med Sci



Prognostic impact of neoadjuvant chemotherapy in patients with locally advanced gastric cancer: a systematic review and meta-analysis

reporting; and other potential biases. Each domain
was rated as low risk, unclear risk, or high risk.

For cohort studies, quality was evaluated using
the Newcastle-Ottawa Scale (NOS) [19]. The NOS
comprises three domains (Selection, Comparabil-
ity, and Exposure) with a maximum score of nine
stars. The Selection domain (four items, one star
each) evaluates case definition adequacy, case
representativeness, control selection, and control
definition. The Comparability domain (one item,
up to two stars) assesses case-control matching
by design/analysis. The Exposure domain (three
items, one star each) examines exposure ascer-
tainment, uniform ascertainment method, and
non-response rate. Studies scoring > 6 stars were
considered high quality.

Data analysis

Statistical analyses were performed using Re-
view Manager 5.3 and STATA 17. Review Manager
5.3 was used to pool effect sizes and conduct sub-
group analyses, with the pooled effect sizes for OS,
PFS, and DFS expressed as HRs with corresponding
95% Cls. Heterogeneity was assessed using the in-
consistency index (/). When 2< 50% and p > 0.1,
this indicated negligible heterogeneity and result-
ed in the use of a fixed-effects model; otherwise,
a random-effects model was applied. Funnel plots
were generated using STATA 18.0 to evaluate pub-
lication bias, whereas sensitivity analyses were
conducted to assess the robustness of the find-

ings. To explore potential sources of heterogeneity,
meta-regression analyses were performed based
on population, sex, and age. Finally, an explorato-
ry subgroup analysis of OS was conducted across
different populations.

Results
Search process

The systematic search of PubMed, Web of Sci-
ence, Embase, Ovid Medline, and Cochrane Library
initially yielded 2511 studies. Thereafter, 1207 du-
plicate studies were identified and removed. Sub-
sequent screening of titles, abstracts, and study
types led to the exclusion of 1271 studies. From
the remaining 33 potentially eligible full-text ar-
ticles, 25 were excluded owing to inadequate ex-
tractable data. Consequently, eight studies were
included in the final meta-analysis. The study se-
lection process is summarized in the PRISMA flow
diagram (Figure 1).

Characteristics of the included studies

Table | summarizes the characteristics of the in-
cluded studies [20-27]. All eight studies were pub-
lished between 2017 and 2024, comprising five
RCTs and three cohort studies. The pooled sam-
ple size totalled 12,335 participants. Three studies
involved predominantly European and American
populations, whereas five studies focused on
Asian populations. OS was reported in six studies,

Additional studies identified

through other resources (n = 0)

Exclusion of duplicate studies

(n =1207)

Studies excluded based on titles,

abstracts and study type (n = 1271)

Reasons for studies excluded:

»| Articles that do not provide HR
of OS, DFS or PFS (n = 25)

] [studies identified through database
5 Total (N = 2511):
= PubMed (n = 581)
& | | Web of Science (n = 756)
% Embase (n = 548)
S Ovid Medline (n = 352)
Cochrane Library (n = 274)
. P
-
=
g v
A Studies after duplicates removed
(n=1304)
=
:go \ 4
w Full-text articles reviewed
(n=133)
o
[
ne)
% \d
= Studies included in this
meta-analysis (n = 8)

Figure 1. Search process

Arch Med Sci



Jing Wang, Lin Liao, Jingling Huang, Huini Liao, Min Wu, Guanghui Tian, Sijuan Ding

Table I. Characteristics of the 8 studies included in this meta-analysis

Study design

0s DFS PFS

Gender ratio

Patient

Average

Population

Year

Author

Female HR 95%Cl HR 95% Cl HR 95% Cl

Male

age

RCT

0.39-1.06

0.64

European 119 0.91 0.09 0.65 0.42-1.01 /
and American

2017

Michael Stahl [20]

Cohort study

European 61 10086 0.88 0.12 0.79 0.72-0.88 /

and American

2017

Ali A. Mokdad [21]

0.16-0.98  Cohort study

0.39

Asian 69.3 171 0.82 0.18

2019

Masayuki Kano [22]

RCT

0.52-0.95

0.70

484 0.77 0.23 0.84 0.60-1.19 /

58

Asian

2021

Yoon-Koo Kang [23]

RCT

European 63.8 377 0.90 0.10 1.03 0.77-1.38 0.89 0.68-1.17 /

and American

2023

John V. Reynolds [24]

RCT

280 0.72 0.28 0.64 0.42-0.97 0.69 0.48-0.99 /

52.5

Asian

2023

Yuan Tian [25]

RCT

0.61-0.96 /

0.76

772 0.73 0.27

60

Asian

2024

Xinxin Wang [26]

Cohort study

0.21-1.03

0.47

Asian 53 46 0.80 0.20 0.39 0.17-0.90 /

2024

Jin-Ming Shi [27]

DFS in three studies, and PFS in four studies, with
some studies reporting multiple endpoints.

Quality assessment results

Quality assessments of the five included RCTs
were conducted using the Cochrane Risk of Bias
tool. In terms of random sequence generation,
three studies described adequate methods and
were judged as low risk, whereas two studies
provided insufficient detail, thus resulting in an
unclear risk judgment. In terms of allocation con-
cealment, two studies implemented adequate
concealment (low risk), whereas three studies did
not describe their methods, leading to an unclear
risk judgment. In terms of blinding of participants
and personnel, two studies used blinding (low
risk), whereas three studies did not and were con-
sequently judged as high risk. In terms of blinding
of outcome assessment, two studies blinded as-
sessors (low risk), whereas three studies lacked
a description of blinding for assessment; hence,
this resulted in unclear risk. In terms of incom-
plete outcome data, all five studies either report-
ed no dropouts or adequately described attrition,
thereby meriting a low-risk judgment. In terms of
selective outcome reporting, all five studies fully
reported predefined outcomes and were judged
as low risk. In terms of other potential biases, no
other notable sources of bias were identified; all
five studies were judged as low risk. Detailed as-
sessments are presented in Figure 2.

Allocation concealment (selection bias)

~
. . ' . . Blinding of participants and personnel (performance bias)

. Random sequence generation (selection bias)

John V. Reynolds 2023

~ ‘ Blinding of outcome assessment (detection bias)

. . . . . Incomplete outcome data (attrition bias)

. . . . . Selective reporting (reporting bias)
. . . ’ ‘ Other bias

Michael Stahl 2017 | (2 | (2
Xinxin Wang 2024 | ©? ? &
Yoon-Koo Kang 2021 | @ | @ ®
Yuan Tian 2023 . . ?

Figure 2. Risk of bias summary graph of five includ-
ed randomized controlled trials
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Quality assessment of the three included cohort
studies using the NOS showed that all achieved
scores of > 6 stars, thereby indicating good qual-
ity. Detailed NOS ratings are provided in Table II.

Meta-analysis results
Impact of NAC on LAGC prognosis

Meta-analysis of the eight included studies
was performed to evaluate the association be-
tween NAC and prognosis in patients with LAGC.
Key results are summarized in Figure 2. Six stud-
ies reported OS; low heterogeneity was observed
(= 36% and p = 0.17), and a fixed-effect model
yielded a pooled HR of 0.79 (95% ClI = 0.7-0.86,
Z = 5.25, and p < 0.00001; Figure 3 A). Moreover,

four studies reported PFS; no significant hetero-
geneity was detected (= 0% and p = 0.56), and
the pooled HR was 0.64 when using a fixed-effect
model (95% Cl = 0.50-0.81, Z = 3.74, and p = 0.002;
Figure 3 B). In addition, three studies reported DF;
no significant heterogeneity was observed (= 0%
and p = 0.50), and the fixed-effect model produced
a pooled HR of 0.79 (95% Cl = 0.67-0.92, Z = 2.99,
and p = 0.003; Figure 3 C). Collectively, these re-
sults demonstrate that NAC is strongly associated
with improved survival outcomes in patients with
LAGC.

Meta-regression analysis

Meta-regression analysis was performed to as-
sess the influence of population (Asian vs. Euro-

Table II. Quality assessment of 3 cohort studies using NOS quality evaluation tool

Author Year Selection Comparability Exposure Total points
Ali A. Mokdad 2017 * K Kk Kk * * * %k 9%
Masayuki Kano 2019 * %k * % * % 8%
Jin-Ming Shi 2024 * Kk Kk * * %k k 7%

A . .

Hazard ratio 1V, Hazard ratio 1V,

Study or subgroup log[Hazard ratio] SE Weight (%) fixed, 95% Cl fixed, 95% CI

Ali A. Mokdad 2017 -0.236 0.051 75.5 0.79[0.71, 0.87] i

Jin-Ming Shi 2024 -0.942 0.425 11 0.39[0.17, 0.90]

John V. Reynolds 2023 0.03 0.149 8.8 1.03[0.77, 1.38] T

Michael Stahl 2017 -0.431 0.224 3.9 0.65[0.42,1.01] B

Yoon-Koo Kang 2021 -0.174 0.175 6.4 0.84[0.60, 1.18] -

Yuan Tian 2023 -0.446 0.214 43 0.64[0.42, 0.97]

Total (95% Cl) 100.0  0.79 [0.73, 0.86] '

Heterogeneity: y? = 7.79, df = 5 (p = 0.17); I’ = 36% i i

Test for overall effect: Z = 5.25 (p < 0.00001) 0.01 0.1 1 10 100

Favours [experimental]

Favours [control]

B Hazard ratio 1V, Hazard ratio 1V,
Study or subgroup log[Hazard ratio] SE Weight (%) fixed, 95% CI fixed, 95% ClI
Jin-Ming Shi 2024 -0.755 0.406 8.9 0.47[0.21, 1.04] |

Masayuki Kano 2019 -0.942 0.462 6.9 0.39 [0.16, 0.96] -

Michael Stahl 2017 -0.446 0.255 22.5 0.64[0.39, 1.06] .

Yoon-Koo Kang 2021 -0.357 0154 617  0.70[0.52,0.95] i

Total (95% CI) 100.0 0.64 [0.50, 0.81] ‘

Heterogeneity: y? = 2.06, df = 3 (p = 0.56); I* = 0% ;

0.1

Test for overall effect: Z = 3.74 (p = 0.0002) 0.01 1 10 100
Favours [experimental] Favours [control]
C Hazard ratio 1V, Hazard ratio 1V,
Study or subgroup log[Hazard ratio] SE Weight (%) fixed, 95% Cl fixed, 95% CI
John V. Reynolds 2023 -0.117 0.138 33.7 0.89[0.68, 1.17]
Xinxin Wang 2024 -0.274 0.116 47.6 0.76 [0.61, 0.95] L
Yuan Tian 2023 -0.371 0.185 18.7 0.69 [0.48, 0.99]
Total (95% CI) 100.0  0.79 [0.67, 0.92] ¢
Heterogeneity: y? = 1.38, df = 2 (p = 0.50); = 0% ; | ;
Test for overall effect: Z = 2.99 (p = 0.003) 0.01 0.1 1 10 100
Favours [experimental] Favours [control]
Figure 3. Forest plot of the impact of neoadjuvant therapy on survival outcomes in patients with locally advanced
gastric cancer
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pean and American), age (mean), and sex (male/
female proportion) on survival outcomes. No sta-
tistically significant associations were found; all
p-values exceeded 0.05 (Table Ill). This indicates
that variations in population, age, and sex did not
substantially modify the observed survival out-
comes.

Table lll. Meta-regression analysis

Publication bias assessment and sensitivity
analysis

Figure 4 presents the funnel plots for the pooled
HRs of OS, PFS, and DFS. The studies are symmet-
rically distributed, which indicates an absence of
publication bias. Figure 5 displays the sensitivity
analysis results. Removal of any individual study
yielded pooled HRs for OS, PFS, and DFS that re-
mained within the original confidence intervals.
The pooled HRs for OS, PFS, and DFS were not

Parameter P(0S) P(PFS) P(DFS) . .
markedly influenced by any single study, thereby
Population 0.44 0.87 0.47 demonstrating the robustness and reliability of
Age 015 0.71 0.47 this meta-analysis.
Gender 0.46 0.86 0.47 Subgroup analysis
To explore the influence of additional factors on
A Funnel plot with pseudo 95% confidence limits outcomes, SUbgroup analyses were planned' How-
O- 7N
RPN A Meta-analysis fixed-effects estimates
// S (linear form)
0.1 e AN Study ommited
= , N John V. Reynolds 2023 ' o
£ , ° AN
5027 P N Michael Stahl 2017 » o
QJ. 7/ A
w // \\
’ N Yoon-Koo Kang 2021 9
0.3_ // \\
7/ N
L,/ AN Yuan Tian 2023 ' o
7/ N
0447 0 AN
T T T T Jin Ming Shi 2024 I o
-1 -0.5 0 0.5
Inhr Ali A. Mokdad 2017 °
B Funnel plot with pseudo 95% confidence limits 040  -032  -0.23 -0.15 -0.05
0.
RN B Meta-analysis fixed-effects estimates
v . (linear form)
0.1 7 AN Study ommited
, AN Yoon-Koo Kang 2021 °
s 4 N
£021 y AN
Y / N
o 7 N
90.3- / AN Jin-Ming Shi 2024 °
v ’ \
7/ \
/7 A
0.4+ // ') AN
,/ N Masayuki Kano 2019 o
L]
0'5- T T T T T
-1.5 -1 -0.5 0 0.5
Inhr Michael Stahl 2017 ! !
-0.99 -0.69 -0.45 -0.22-0.17
C Funnel plot with pseudo 95% confidence limits
o] C Meta-analysis fixed-effects estimates
AR (linear form)
SN Study ommited
7/ N
\ o
0.05- // . John V. Reynolds 2023
7/ \
E // \\
E 7/ N
‘s 0.14 // \\
] 4 . N
v S \ Yuan Tian 2023 ' °
/ L] A
01547 <
7/ \
7/ N
/7 N
L]
0.2- T T T T T H H
~06 —04 02 0 02 Xinxin Wang 2024 ' o
-0.49 -0.40 -0.24 -0.08 0.01
Inhr
Figure 4. Funnel plot of the meta-analysis Figure 5. Sensitivity analysis of the meta-analysis
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Hazard ratio 1V,
fixed, 95% ClI

Study or subgroup log[Hazard ratio] SE  Weight (%)

1.2.1 European and American i

Ali A. Mokdad 2017 -0.236 0.051 75.5 0.79[0.71, 0.87]

John V. Reynolds 2023 0.03 0.149 8.8 1.03[0.77,1.38] T

Michael Stahl 2017 -0.431 0.224 3.9 0.65[0.42, 1.01] ]

Subtotal (95% CI) 882  0.80[0.73,0.88] )

Heterogeneity: y? = 3.80, df = 2 (p = 0.15); > = 47%

Test for overall effect: Z = 4.62 (p < 0.00001)

1.2.2 Asian

Jin-Ming Shi 2024 -0.942 0.425 11 0.39[0.17, 0.90]

Yoon-Koo Kang 2021 -0.174 0.175 6.4 0.84[0.60, 1.18] -

Yuan Tian 2023 -0.446 0.214 43 0.64 [0.42, 0.97] ]

Subtotal (95% Cl) 11.8 0.71[0.55, 0.91] L 2

Heterogeneity: x> = 3.15, df = 2 (p = 0.21); * = 37%

Test for overall effect: Z = 2.66 (p = 0.008)

Total (95% CI) 100.0  0.79 [0.73, 0.86] [}

Heterogeneity: y? = 7.79,df = 5 (p = 0.17); I* = 36% t t
Test for overall effect: Z = 5.25 (p < 0.00001) 0.01 0.1 1 10 100

Test for subgroup differences: 32 = 0.84, df =1 (p = 0.36), I’ = 0%

Hazard ratio 1V,
fixed, 95% Cl

Favours [experimental] ~ Favours [control]

Figure 6. Forest plot of the impact of neoadjuvant therapy on overall survival (OS) in patients with locally advanced

gastric cancer in different populations

ever, owing to insufficient data on variables, such
as sex and age, subgroup analyses were ultimate-
ly conducted based solely on population groups.
Subgroup analyses for PFS and DFS were not per-
formed owing to the limited number of available
studies reporting these outcomes. Consequently,
subgroup analysis focused on OS according to
ethnic group (Figure 6). For the European and
American population (four studies), OS heteroge-
neity was low (?= 47% and p = 0.15 » 0.1), and
a fixed-effects model was applied. The pooled
HR was 0.80 (95% Cl = 0.73-0.88, Z = 4.62, and
p < 0.00001), thereby indicating a statistically sig-
nificant benefit. For the Asian population (three
studies), heterogeneity was low (? = 37% and
p =0.21 > 0.1), and the pooled HR was 0.71 when
using a fixed-effects model (95% ClI = 0.55-0.91,
Z = 2.66, and p = 0.008). This also demonstrates
a statistically significant benefit. Collectively,
these results demonstrate that NAC substantially
improves OS compared to no NAC in both Europe-
an/American and Asian patients with LAGC.

Discussion

This meta-analysis quantitatively evaluated ex-
isting literature to investigate the prognostic im-
pact of NAC in LAGC. NAC significantly improved
0S (HR = 0.79, 95% Cl = 0.73-0.86, Z = 5.25, and
p < 0.00001), thereby corresponding to a 21% re-
duction in mortality risk. Similarly, PFS demonstrat-
ed a substantial 36% reduction in disease progres-
sion or death risk (HR = 0.64, 95% Cl = 0.50-0.81,
Z = 3.74, and p = 0.002). Furthermore, DFS anal-
ysis indicated a 21% reduction in recurrence risk
(HR = 0.79, 95% Cl = 0.67-0.92, Z = 2.99, and
p = 0.003). Collectively, NAC confers pronounced
clinical benefits in terms of managing LAGC.

Surgical resection remains the established cu-
rative approach for LAGC without adjacent organ
invasion or distant metastasis [28]. Nevertheless,
patient prognosis remains poor, primarily owing
to postoperative recurrence and distant metasta-
sis driven by residual tumour cells and microme-
tastases [29]. Hence, eliminating micrometasta-
ses is crucial for optimizing patient prognosis.
The therapeutic benefit of NAC in LAGC was first
established by Cunningham et al in 2006 [30].
Their RCT demonstrated superior OS (HR = 0.75,
95% Cl = 0.60-0.93, and p = 0.009) and PFS
(HR=0.66,95% Cl = 0.53-0.81, and p < 0.001) in pa-
tients receiving three preoperative cycles of etopo-
side and cisplatin plus 5-fluorouracil compared to
surgery alone. In addition, Sasaki et al. [31] reported
markedly improved prognosis in Asian populations
using docetaxel-cisplatin-S-1 neoadjuvant therapy,
thereby achieving 2- and 3-year OS rates of 89%
and 70%, respectively. Subsequent studies contin-
ue to validate NAC efficacy. In particular, in an RCT,
Zhang et al. [32] observed clinically significant im-
provement with perioperative S-1-oxaliplatin ver-
sus adjuvant capecitabine-oxaliplatin following D2
gastrectomy (DFS-HR = 0.77, 95% Cl = 0.61-0.97,
and p = 0.028). Moreover, a phase Il clinical tri-
al further demonstrated 92.3% RO resection and
62.5% pathological response rates with preopera-
tive chemotherapy [33]. Furthermore, synergistic
enhancement of therapeutic efficacy has been ob-
served when combining radiotherapy or immune
checkpoint inhibitors with chemotherapy in the
neoadjuvant setting [10, 34, 35]. The therapeu-
tic efficacy of NAC in LAGC is well established in
most studies, which is consistent with the current
meta-analysis findings. However, some trials re-
port limited clinical utility. Specifically, a Japanese

Arch Med Sci



Jing Wang, Lin Liao, Jingling Huang, Huini Liao, Min Wu, Guanghui Tian, Sijuan Ding

clinical trial demonstrated no survival benefit of
NAC in resectable gastric cancer (OS-HR = 0.916,
95% Cl = 0.679-1.236, p = 0.28) [13]. This lack of
benefit may be attributable to the limited anti-tu-
mour efficacy of S-1 plus cisplatin against scir-
rhous-type gastric carcinoma cells. Concurrently,
a phase Il trial from South Korea demonstrated
that NAC significantly improved PFS (HR = 0.70,
95% Cl = 0.52-0.95, p = 0.023); however, no sta-
tistically significant difference in OS was observed
(HR = 0.84,95% Cl = 0.60-1.19, p = 0.338) [23]. This
discrepancy likely stems primarily from the trial
design, in which PFS was the primary endpoint
and OS was a secondary outcome. Furthermore,
the relatively short follow-up period resulted in
an insufficient number of OS events, with survival
data missing for some patients. This consequently
yielded a wide confidence interval for the HR.

Subgroup analysis of OS by population revealed
survival benefits in both Asian and European/
American populations. Low heterogeneity was
observed within and between these subgroups
(< 50%, p > 0.1). Furthermore, meta-regression
confirmed no significant differences in survival
outcomes (OS, PFS, DFS) between ethnic groups
(all p-values exceeded 0.05). Fluorouracil com-
bined with oxaliplatin has been widely adopted
as an NAC regimen for patients with LAGC in Asia,
with doublet NAC demonstrating good feasibility
in Asian populations [36, 37]. Furthermore, the effi-
cacy of triplet NAC (docetaxel, oxaliplatin, and S-1)
has also been demonstrated in Asian patients [38].
In Western countries, the standard NAC regimen
consists of docetaxel, oxaliplatin, leucovorin, and
5-fluorouracil [39]. However, the regional differenc-
es in these treatment methods did not translate
into statistically significant survival differences
(p = 0.36). This validates the universal applicability
of NAC in different populations. Notably, the limited
number of studies within each subgroup inherent-
ly reduces the statistical power to detect a genuine
subgroup effect and increases uncertainty regard-
ing the point estimates. Therefore, the differenc-
es between the subgroups require verification via
large-scale RCTs. Meta-regression analyses further
revealed no substantial influence of patient sex or
age on the efficacy of NAC for LAGC.

In conclusion, this meta-analysis possesses
several notable strengths. First, the meta-analysis
clarifies conflicting findings from previous studies
on NAC for LAGC, thus providing comprehensive
evidence and reliable conclusions. Second, the
analysis addresses the issue of limited reliability
in prior results stemming from insufficient sample
sizes by pooling data across studies. Nevertheless,
some limitations warrant consideration. The strict
application of inclusion and exclusion criteria re-
sulted in a limited number of eligible studies. Con-

sequently, the findings require validation in future
RCTs. Moreover, the scarcity of data on PFS and
DFS precluded subgroup analyses based on popu-
lation, sex, or age.

NAC substantially improves the prognosis of
patients with LAGC.
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