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Abstract

Background. Individuals with metastatic gastric cancer (MGC) are incurable and have a poor prognosis.
To date, surgical resection with curative intent is the only treatment providing hope for a cure, but the role
of surgical resection is still controversial.

Objectives. To assess the effects of gastrectomy compared to non-resection on MGC patient survival.

Materials and methods. PubMed, Embase, Cochrane Library, and Web of Science databases were searched
up to October 10, 2023. Primary outcomes were 1-, 2-, 3-, and 5-year overall survival (0S), 05, and OS time.

Results. Forty-six studies with 7,152 MGC patients were included. Compared to MGC patients receiving no
resection, MGC patients with gastrectomy had significantly improved 1-year 0S (pooled relative risk (RR):1.90,
95% confidence intervals (95% Cls): 1.50, 2.41), 2-year OS (pooled RR: 2.23,95% CI: 140, 3.53), 3-year 0S
(pooled RR: 6.09, 95% CI: 3.12, 11.87), 5-year OS (pooled RR: 4.30, 95% (l: 1.35, 13.74), and reduced risk
of death (pooled hazard ratio (HR): 0.49, 95% CI: 0.37, 0.65). Gastrectomy combined with metastasectomy
or not also revealed similar results regarding OS and risk of death. Additionally, 0S time was significantly
longer in patients receiving gastrectomy than patients not receiving resection (pooled weighted mean
difference (WMD): 6.06, 95% CI: 1.36, 10.760). No significant difference in postoperative morbidity was
detected between the patients receiving gastrectomy and patients not receiving resection (pooled RR:
2.54,95% (I: 0.13,51.39).

Conclusions. Gastrectomy, with or metastasectomy, may provide MGC patients with survival benefits.
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Introduction

Gastric cancer (GC) is the 5" most prevalent cancer
and the 4" most common cause of cancer-related death
worldwide. Since GC is often diagnosed at an advanced
stage, it leads to high mortality, with 769,000 deaths glob-
ally in 2020.12 Over half of GC patients in the USA have
regional or distant metastases at the time of diagnosis.?
Individuals with metastatic GC (MGC) are incurable and
have a poor prognosis, with a median overall survival (OS)
of less than 1 year.*=® Currently, MGC remains a primary
global health problem, and timely and effective therapies
are of great significance.

Chemotherapy is the gold standard MGC treatment.”8
At present, trastuzumab is the only molecularly targeted
drugaccepted in first-line treatment, combined with cisplatin
and fluoropyrimidine, for patients with MGC with human
epidermal growth factor receptor 2 (HER2) overexpression
who have not received anti-cancer therapy.” However, only
around 20% of MGC patients have overexpressed HER2.1

The National Comprehensive Cancer Network (NCCN)
guidelines indicate gastrectomy for the relief of GC-related
symptoms, such as bleeding or obstruction, in patients with
incurable diseases.!! The Japanese Gastric Cancer Associa-
tion (JGCA) guidelines recommend that patients with MGC
but no substantial symptoms can receive gastrectomy.!? Dit-
tmar et al.13 showed that primary non-curative gastrectomy
could lower the incidence of serious tumor-related com-
plications and extend OS in patients with advanced GC,
as confirmed by Kulig et al* in multicenter settings. In con-
trast, the REGATTA trial in 2016 showed that advanced
GC patients with a single incurable factor did not obtain
survival benefit from gastrectomy followed by chemotherapy
compared with those undergoing chemotherapy alone.!®
Moreover, selected patients with MGC who underwent sur-
gical resection for therapeutic purposes were shown to have
arelatively poor prognosis,'® and MGC patient prognosis was
only moderately improved after palliative gastrectomy based
on Surveillance, Epidemiology, and End Results (SEER)."”
Due to these debatable findings, the effect of gastrectomy
in patients with MGC requires clarification.

Objectives
This meta-analysis systematically evaluated the influ-

ence of gastrectomy on MGC patient survival and included
subgroup analysis of metastatic sites.

Methods

Study search and selection

PubMed, Embase, Cochrane Library, and Web of Sci-
ence databases were comprehensively searched for studies
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on gastrectomy in MGC patients up to October 10, 2023,
using the following terms: “gastric neoplasms” OR “gas-
tric neoplasm” OR “neoplasm, gastric” OR “neoplasms”
OR “gastric” OR “gastric cancer” OR “cancer, gastric” OR
“cancers, gastric” OR “gastric cancers” AND “neoplasm
metastasis” OR “neoplasm metastases” OR “metastases,
neoplasm” OR “metastasis, neoplasm” OR “metastases”
OR “metastasis” OR “metastatic” AND “gastrectomy” OR
“gastrectomies” OR “metastasectomy” OR “metastasec-
tomies” OR “surgery” OR “surgical resection.” As an ex-
ample, Supplementary Table 1 outlines the search strategy
for PubMed. The full texts and their references were also
thoroughly reviewed for eligible studies. Afterward, End-
note X9 (Clarivate Analytics, London, UK) was used to re-
move duplicates. The search was completed by 2 reviewers
independently, and the study followed the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Supplementary Table 2).

Eligibility criteria

Inclusion criteria (PICOS) were: 1) population (P): pa-
tients who suffered from MGC; 2) intervention (I): patients
in the intervention group who underwent gastrectomy,
comparator (C): patients in the control group who did
not receive resection for MGC treatment; 3) outcome (O):
at least 1 of the following outcomes were included: 1-, 2-,
3-, and 5-year OS, OS, OS time, postoperative morbidity,
perioperative mortality, and hospital stay; and 4) study
design (S): studies were cohort in design.

Exclusion criteria were: 1) studies on animals; 2) studies
with incomplete or invalid data; 3) reviews, meta-analyses,
case reports, conference reports, editorial materials, let-
ters, errata, notes, and protocols; 4) studies with data from
public databases, such as the SEER and National Cancer
Database (NCDB); 5) non-English literature; and 6) studies
without available full texts.

Outcome measures

Primary outcomes were 1-, 2-, 3-, and 5-year OS, OS, and
OS time. Secondary outcomes were postoperative morbid-
ity, perioperative mortality and hospital stay. Postoperative
morbidity mainly included bleeding, intestinal obstruc-
tion, anastomotic leakage, and wound infection. Periopera-
tive mortality was defined as death within 30 days after
surgery or during postoperative hospitalization.

Data extraction and quality assessment

Two independent authors extracted the data from the el-
igible studies, including first author, year of publication,
country, study design, group, surgery, number of patients
(n), sex (male/female), age [years], chemotherapy, Eastern
Cooperative Oncology Group Performance Status (ECOG
PS), histology, timing of metastases, T-grade, N-grade,
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tumor location, metastatic site, follow-up time [months],
median survival time [months], and outcomes.

The Newcastle—Ottawa scale (NOS)'® evaluated the qual-
ity of cohort studies, with a maximum score of 9 points
indicating low (0—3), medium (4—6) or high (7-9) quality.
Two reviewers conducted the assessments independently
and settled disagreements through discussion.

Statistical analyses

Statistical analyses employed Stata v. 15.1 (StataCorp,
College Station, USA), with relative risk (RR) values used
for enumeration data, hazard ratio (HR) for survival data
and weighted mean difference (WMD) for measurement
data (all included 95% confidence intervals (95 Cls)).
The effect size of each outcome was tested for hetero-
geneity, with funnel plots used to present the results.
A random-effects model was selected for use a priori,
with a random-effects meta-analysis conducted to assess
the effects of gastrectomy compared to non-resection
treatment in MGC. When the heterogeneity statistic (I?)
was greater than 50% and the difference was statistically
significant (p < 0.05), subgroup analysis was performed
based on metastatic sites (liver, peritoneum, lymph node,
and mixed sites), and meta-regression analysis was used
to explore the source of the heterogeneity. Forest plots
were drawn, and sensitivity analysis was carried out for
outcomes when analyzing more than 2 studies. For out-
comes with more than 2 studies, other outcomes were

24,998 records identified
PubMed (n = 6,845)
Embase (n =9,202)

Web of Science (n = 7,954)
Cochrane Library (n = 997)

\

n

subject to sensitivity analysis by deleting a single study
at a time and comprehensively analyzing the remaining
studies, and each paper underwent deletion.

Begg’s test was employed to assess publication bias.
For publication bias assessment, meta-analyses should
include at least 10 studies for the outcome evaluated.!*2°
The trim-and-fill method was performed using the funnel
plot, which formalized the qualitative approach. In brief,
the asymmetric outer part was trimmed after estimating
the number of studies in the asymmetric part of the fun-
nel, and the symmetric residual was used to assess the real
center of the funnel and replace the trimmed studies and
their missing equivalents around the center. The filled
funnel plot was then used to calculate the true mean and
its variance.”! Differences were statistically significant
when p < 0.05.

Results
Study characteristics

After searching the 4 databases, 24,998 studies were re-
trieved, of which 11,379 were removed due to duplication.
The flowchart for study screening is shown in Fig. 1. Finally,
46 studies??>~%7 with 7,152 MGC patients were included
according to the eligibility criteria. The publication year
of the studies ranged from 2000 to 2023. Supplementary
Table 3 exhibits the baseline characteristics of the included

Fig. 1. Flowchart for study
screening

13,619 records after duplicates
removed

164 full-text articles screened

13,455 records excluded
Subjects not meeting the requirements (n = 7,087)
Non-English articles (n = 2,249)
Abstracts (n = 1,884)
- Case reports (n = 1,258)
Reviews or meta-analyses (n = 808)
Animal experiments (n = 90)
A Editorial materials, letters, errata, notes (n = 60)
Unable to obtain full texts (n = 19)

for eligibility

46 studies included

118 Full-text articles excluded

> Groups not meeting the requirements (n = 52)
Data not available (n = 42)

Y Public databases (n = 23)

Unqualified studies design (n = 1)

in quantitative synthesis
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studies. In the current study, patients who received gastrec-
tomy were grouped into the gastrectomy group, gastrec-
tomy + metastasectomy group or gastrectomy + metasta-
sectomy group, and patients who did not receive resection
were classified into the non-resection group. In this regard,
16 studies?328:30,32,374042,44,5051,53,55,5961,63,64 made compari-
sons between the gastrectomy group and the non-resection
group, 8 studies?22>:344143,54.60.66 compared the gastrectomy
+ metastasectomy group with the non-resection group,
and 22 studies?426:27.29,31,33,35,36,38,39,45-47,48,49,52,56-58,62,65,67
compared the gastrectomy + metastasectomy group with
the non-resection group. Of 46 cohort studies, 30 were
of medium quality and 16 had high quality.

Primary outcomes
One-year overall survival
Gastrectomy vs non-resection

Five studies?”28:304142 of 552 patients provided data
on the 1-year OS rate of the gastrectomy and non-resection
groups. The overall analysis demonstrated that the 1-year
OS rate was significantly higher after gastrectomy than af-
ter non-resection treatment (pooled RR: 1.90, 95% CI: 1.50,
241, p < 0.001) (Table 1, Fig. 2A, Supplementary Fig. 1A).

Gastrectomy + metastasectomy vs non-resection

Comparison of the 1-year OS rate between gastrec-
tomy + metastasectomy and non-resection was presented
in 3 studies?>*>* with 156 subjects. Metastatic gastric can-
cer patients undergoing gastrectomy and metastasectomy
had significantly greater 1-year OS than those receiving no
resection (pooled RR: 1.63, 95% CI: 1.18, 2.26, p = 0.003)
(Table 1, Fig. 2B, Supplementary Fig. 1B).

Gastrectomy + metastasectomy vs non-resection

Twelve studies,?27:29.31:35.38,3945.46.52.58,65 jp cluding 2,475
individuals, compared the 1-year OS rate of the gastrec-
tomy + metastasectomy and non-resection groups. After
the combined analysis, the gastrectomy + metastasectomy
group was found to have a significantly increased 1-year OS
rate than the non-resection group (pooled RR: 2.65, 95% CI:
1.95,3.61, p < 0.001) (Fig. 2C, Supplementary Fig. 1C). Since
the heterogeneity was non-negligible (I = 78.0%, p < 0.05),
subgroup analysis based on metastatic sites was carried
out. When the metastatic site was the liver (pooled RR:
2.54,95% CI: 1.73, 3.74, p < 0.001), the peritoneum (pooled
RR: 4.15, 95% CI: 2.94, 5.85, p < 0.001) or lymph node
(pooled RR: 3.50, 95% CI: 1.79, 6.83, p < 0.001), the 1-year
OS rate of the gastrectomy + metastasectomy group was
significantly higher than non-resection (Table 1). To ex-
plore the source of heterogeneity, meta-regression analysis
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was performed with metastatic sites, and the results sug-
gested that metastatic sites had nothing to do with inter-
study heterogeneity (p > 0.05) (Supplementary Table 5).

Two-year overall survival
Gastrectomy vs non-resection

Information on the 2-year OS rate of the gastrectomy and
non-resection groups was reported in 5 studies?30:32:42.61
with 726 patients. The pooled analysis revealed that
the gastrectomy group had a significantly higher 2-year
OS rate than the non-resection group (pooled RR: 2.23,
95% CI: 1.40, 3.53, p = 0.001) (Table 1, Fig. 3A, Supple-
mentary Fig. 1D).

Gastrectomy + metastasectomy vs non-resection
Two studies?>>* investigated the 2-year OS rate in
119 subjects undergoing gastrectomy plus metastasec-
tomy or no resection. Patients undergoing gastrectomy
and metastasectomy had a significantly elevated 2-year OS
rate compared to those not treated with resection (pooled
RR: 2.48, 95% CI: 1.23, 5.00, p = 0.011) (Table 1, Fig. 3B,
Supplementary Fig. 1E).

Gastrectomy + metastasectomy vs non-resection

Data on the 2-year OS rate for 1,877 patients were given
in 12 studies.?%29:31:35.38,39,45,4648,52,56.65 A gjgnificantly higher
2-year OS rate was observed through combined analysis
in the gastrectomy + metastasectomy group in contrast
to the corresponding rate in the non-resection group
(pooled RR: 4.77, 95% CI: 3.12, 7.27, p < 0.001) (Table 1,
Fig. 3C, Supplementary Fig. 1F).

Three-year overall survival
Gastrectomy vs non-resection

Seven studies??232834:404143 with 625 patients included
a 3-year OS analysis of the gastrectomy and non-resection
groups. The gastrectomy group had a significantly greater
3-year OS rate than the non-resection group (pooled RR:
6.09, 95% CI: 3.12, 11.87, p < 0.001) (Table 1, Fig. 4A, Sup-
plementary Fig. 1G).

Gastrectomy + metastasectomy vs non-resection

Three-year OS was compared between gastrectomy
+ metastasectomy and non-resection in 420 patients
across 5 studies.?23441435¢ Qverall analysis illustrated that
the 3-year OS rate of patients with gastrectomy and me-
tastasectomy was significantly higher than that of patients
without resection (pooled RR: 11.40, 95% CI: 5.73, 22.66,
p < 0.001) (Table 1, Fig. 4B, Supplementary Fig. 1H).
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Table 1. Overall analysis for the impact of gastrectomy on different outcomes in MGC patients

Outcome Indicators
Gvs0 overall
G+Mvs0 overall
GxMvsO0 overall
1-year OS liver
o peritoneum
metastatic sites
lymph node
mixed
Gvs0 overall
2-year OS G+MvsO0 overall
G+MvsO0 overall
Gvs0 overall
3-year OS G+MvsO0 overall
G+MvsO overall
Gvs0 overall
5-year OS G+MvsO0 overall
G+MvsO0 overall
Gvs0 overall
o peritoneum
metastatic sites
oS mixed
G+Mvs0 overall
GxMvsO0 overall
OS time Gvs0 overall
Gvs0 overall
Postoperative morbidity
G+MvsO0 overall
Perioperative mortality GxMvsO0 overall
Hospital stay G+MvsO0 overall

Studies RR/HR/WMD (95% Cl)
random-effects model
5 1.90 (1.50, 2.41) <0.001 34
3 1.63(1.18,2.26) 0.003 0.0
12 2.65(1.95,3.61) <0.001 780
5 2.54(1.73,3.74) <0.001 42.1
3 4.15(2.94,5.85) <0.001 0.0
1 3.50(1.79,6.83) <0.001 N/A
5 2.53(1.35,4.72) 0.004 90.3
5 2.23(1.40,3.53) 0.001 243
2 248 (1.23,5.00) 0.011 0.0
12 477 (3.12,7.27) <0.001 326
7 6.09 (3.12, 11.87) <0.001 0.0
5 11.40 (5.73, 22.66) <0.001 0.0
8 4.95 (2.49,9.85) <0.001 43.2
3 4.30(1.35,13.74) 0.014 0.0
3 7.68 (1.50,39.15) 0.014 0.0
9 4.20(2.20,8.01) <0.001 0.0
8 049 (0.37, 0.65) <0.001 75.5
5 048(0.32,0.71) <0.001 76.4
3 0.49 (0.30,0.81) 0.005 80.8
3 0.31(0.24,0.40) <0.001 0.0
2 046 (0.34, 0.64) <0.001 0.0
2 6.06 (1.36, 10.76) 0.012 96.1
2 2.54(0.13,51.39) 0.544 86.9
3 1.35(0.72,2.54) 0.356 515
5 0.63(0.33,1.19) 0.153 0.0
2 1.04 (-0.25,2.33) 0.114 0.0

MGC - metastatic gastric cancer; RR - relative risk; HR — hazard ratio; WMD - weighted mean difference; 95% Cl — 95% confidence interval; OS — overall
survival; G — gastrectomy; M — metastasectomy; 0 — non-resection; N/A — not applicable.

Gastrectomy + metastasectomy vs non-resection

The 3-year OS rate was assessed by 8 studies?®-31:35:3946:49.52,62
with 1,707 subjects in the gastrectomy + metastasectomy
and non-resection groups. Compared to patients receiving
gastrectomy + metastasectomy, those not treated with re-
section had a significantly elevated 3-year OS rate (pooled
RR: 4.95, 95% CI: 2.49, 9.85, p < 0.001) (Table 1, Fig. 4C,
Supplementary Fig. 1I).

Five-year overall survival
Gastrectomy vs non-resection

Three studies”*%7 containing 366 patients evaluated
5-year OS in the gastrectomy and non-resection groups.
Pooled analysis indicated that the 5-year OS rate of pa-
tients receiving gastrectomy was significantly higher than
that of patients not receiving resection (pooled RR: 4.30,

95% CI: 1.35, 13.74, p = 0.014) (Table 1, Fig. 5A, Supple-
mentary Fig. 1]).

Gastrectomy + metastasectomy vs non-resection

The 5-year OS rate of the gastrectomy + metastasec-
tomy and non-resection groups were compared in 3 stud-
ies?>454 of 156 patients. The gastrectomy + metastasec-
tomy group had a significantly increased 5-year OS rate
relative to the non-resection group (pooled RR: 7.68,
95% CI: 1.50, 39.15, p = 0.014) (Table 1, Fig. 5B, Supple-
mentary Fig. 1K).

Gastrectomy + metastasectomy vs non-resection

Nine studies?431:36:39.4546.48,52.67 pregented data on 5-year
OS in 1,680 patients of the gastrectomy + metasta-
sectomy and non-resection groups. The 5-year OS
rate was significantly greater in patients treated with
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A Fig. 2. Forest plot for 1-year OS
in MGC patients. A. Gastrectomy
vs non-resection; B. Gastrectomy
+ metastasectomy vs non-resection;
C. Gastrectomy + metastasectomy vs non-
resection

MGC — metastatic gastric cancer;
OS - overall survival; RR - relative risk;
95% Cl — 95% confidence interval.
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Fig. 3. Forest plot for 2-year OS

in MGC patients. A. Gastrectomy

vs non-resection; B. Gastrectomy

+ metastasectomy vs non-resection;

C. Gastrectomy + metastasectomy vs non-
resection

MGC — metastatic gastric cancer;
OS - overall survival; RR - relative risk;
95% Cl — 95% confidence interval.
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A Fig. 4. Forest plot for 3-year OS in MGC
patients. A. Gastrectomy vs non-resection;
B. Gastrectomy + metastasectomy vs non-
resection; C. Gastrectomy + metastasectomy
Vs non-resection

MGC — metastatic gastric cancer;
OS - overall survival; RR - relative risk;
95% Cl — 95% confidence interval.
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Fig. 5. Forest plot for 5-year OS

in MGC patients. A. Gastrectomy

vs non-resection; B. Gastrectomy

+ metastasectomy vs non-resection;

C. Gastrectomy + metastasectomy vs non-
resection

MGC — metastatic gastric cancer;
OS - overall survival; RR - relative risk;
95% Cl — 95% confidence interval.
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gastrectomy + metastasectomy than in patients not un-
dergoing resection (pooled RR: 4.20, 95% CI: 2.20, 8.01,
p < 0.001) (Table 1, Fig. 5C, Supplementary Fig. 1L).

Overall survival
Gastrectomy vs non-resection

Regarding OS, 8 studies??30:3444:50.55.61,63 made compari-
sons between gastrectomy and non-resection. The overall
analysis demonstrated that patients undergoing gastrec-
tomy had a significantly lower risk of death than those not
receiving resection (pooled HR: 0.49, 95% CI: 0.37, 0.65,
p < 0.001) (Fig. 6A, Supplementary Fig. 1M). Due to rela-
tively large heterogeneity (I> = 75.5%, p < 0.05), subgroup
analysis of metastatic sites was conducted. As the tumor
metastasized to the peritoneum, the OS of the gastrec-
tomy group was significantly better than that of the non-
resection group (pooled HR: 0.48, 95% CI: 0.32, 0.71,
p < 0.001) (Table 1). Furthermore, metastatic sites were not
the source of the heterogeneity between studies, as found
through meta-regression analysis (p > 0.05) (Supplemen-
tary Table 6).

Gastrectomy + metastasectomy vs non-resection

Three studies3*+6%% evaluated OS in patients undergo-
ing gastrectomy plus metastasectomy and not receiving
resection. In comparison with the non-resection group,
the gastrectomy + metastasectomy group had a signifi-
cantly reduced risk of death (pooled HR: 0.31, 95% CI:
0.24, 0.40, p < 0.001) (Table 1, Fig. 6B, Supplementary
Fig. IN).

Gastrectomy + metastasectomy vs non-resection

The OS of the gastrectomy + metastasectomy and non-
resection groups was explored in 2 studies.>**” The pooled
results showed that the risk of death in patients with gas-
trectomy + metastasectomy was significantly decreased
by 53.6% compared to those without resection (pooled
HR: 0.46, 95% CI: 0.34, 0.64, p < 0.001) (Table 1, Fig. 6C,
Supplementary Fig. 10).

Overall survival time
Gastrectomy vs non-resection

Overall survival time for patients who received gas-
trectomy and no resection was reported in 2 studies.>>3
The OS time of the gastrectomy group was significantly
longer than that of the non-resection group (pooled WMD:
6.06,95% CI: 1.36, 10.76, p = 0.012) (Table 1, Fig. 7, Supple-
mentary Fig. 1P).
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Secondary outcomes
Postoperative morbidity
Gastrectomy vs non-resection

Two studies**>® with 382 subjects assessed the postoper-
ative morbidity of gastrectomy and non-resection groups.
The gastrectomy group had comparable postoperative
morbidity to the non-resection group (pooled RR: 2.54,
95% CI: 0.13, 51.39, p = 0.544) (Table 1).

Gastrectomy + metastasectomy vs non-resection

Postoperative morbidity in the gastrectomy + metasta-
sectomy and non-resection groups was compared in 3 stud-
ies?5257 of 574 patients. The postoperative morbidity
of subjects receiving gastrectomy and metastasectomy did
not significantly differ from that of those without resection

(pooled RR: 1.35, 95% CI: 0.72, 2.54, p = 0.36) (Table 1).
Perioperative mortality

Gastrectomy + metastasectomy vs non-resection
Five studies3647:48:56.57 compared perioperative mortality
between 304 patients undergoing gastrectomy + metasta-
sectomy and 296 not undergoing resection. No significant
difference was detected between the gastrectomy + me-
tastasectomy and non-resection groups in perioperative
mortality (pooled RR: 0.63, 95% CI: 0.33, 1.19, p = 0.153;
Table 1).

Hospital stay
Gastrectomy + metastasectomy vs non-resection

The hospital stays of 395 patients in the gastrectomy
+ metastasectomy and non-resection groups were analyzed
in 2 studies.*>>” The gastrectomy + metastasectomy group
and the non-resection group had equivalent hospital stays
according to overall analysis (pooled WMD: 1.04, 95% CI:
-0.25,2.33, p = 0.114) (Table 1).

Publication bias

Begg’s test evaluated publication bias in 1- and 2-year OS
outcomes. Other outcomes did not meet the requirement
for publication bias assessment, and at least 10 studies were
included in the outcome evaluation. The results suggested
that publication bias existed when the 2-year OS (Z = 2.54,
p = 0.011) rather than the 1-year OS (Z = 0.75, p = 0.451)
was the outcome. Using the trim-and-fill method, the point
estimate for 2-year OS was adjusted slightly from 5.570
(95% CI: 3.966, 6.966) to 5.492 (95% CI: 5.205, 5.779),
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Fig. 6. Forest plot for OS in MGC
patients. A. Gastrectomy vs
non-resection; B. Gastrectomy

+ metastasectomy vs non-resection;
C. Gastrectomy + metastasectomy
Vs non-resection

MGC - metastatic gastric cancer;
OS - overall survival; HR — hazard ratio;
95% Cl — 95% confidence interval.
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indicating that publication bias did not exert a significant
influence on the results for 2-year OS outcome, and the re-
sults were relatively robust.

Sensitivity analysis

The results of sensitivity analysis revealed that 1-study
removal did not significantly impact the combined re-
sults, suggesting that the corresponding findings were
stable and robust (Supplementary Table 7, Supplementary
Fig. 2A-M).

Discussion

To date, surgical resection with curative intent has been
the only treatment providing hope for cure,®® but, for MGC,
palliative chemotherapy with best supportive care is the best
current standard,*® and the role of surgical resection is still
controversial. Hence, this study undertook a meta-analysis
to quantitatively and synthetically analyze the survival ef-
fect of gastrectomy among MGC patients. Using 46 studies
on 7,152 MGC patients, we revealed that gastrectomy, with
or without metastasectomy, was beneficial to 1- ,2-, 3-, 4-,
and 5-year OS and OS compared to no resection treatment.
Moreover, patients undergoing gastrectomy may have lon-
ger OS time than those receiving no resection.

Lasithiotakis et al.”° conducted a systematic review and
meta-analysis to evaluate the impact of gastrectomy for
patients with stage IV GC on 1- and 2-year OS, postopera-
tive mortality and morbidity, palliation, and quality of life,
though the meta-analysis was only done for 1-year OS.
The above evaluation focused on GC patients in stage IV
(any T, any N and metastatic (M1) gastric carcinoma), while
our analysis paid attention to patients with MGC, includ-
ing GC with distant metastasis, lymph node metastasis
or both. The current study also assessed the role of gastrec-
tomy in 3-year OS, 5-year OS, OS, OS time, postoperative

L. Chen, Y. Chen. Survival benefit of gastrectomy for MGC

Fig. 7. Forest plot for OS time in gastrectomy vs
non-resection

MGC - metastatic gastric cancer; OS - overall
survival; WMD - weighted mean difference;
95% Cl — 95% confidence interval.

morbidity, perioperative mortality, and hospital stay, and
subgroup analysis by stratification of metastatic sites fur-
ther explored the effect of gastrectomy. Consequently, gas-
trectomy provided survival benefits for individuals with
MGC, with greater 1-, 2-, 3-, and 5-year OS, better OS,
and possibly longer OS time. This may be primarily due
to the progress in technology and surgical equipment, ad-
vances in anesthesia and nutritional support, effective post-
operative care, and timely resolution of medical problems.
As supported by the findings of Li et al.,”! palliative gas-
trectomy was related to improved survival of MGC patients.
Prominent survival benefits were achieved by non-cura-
tive gastrectomy for patients with MGC.!"* Consistently,
primary tumor resection combined with chemotherapy
was shown to bring better OS and 2-year OS than che-
motherapy alone for MGC patients.”? Fornaro et al.”? put
forward that gastrectomy was a predictor of prolonged
OS in asymptomatic metastatic esophagogastric cancer.
Thus, gastrectomy may be a promising treatment for im-
proving OS in patients undergoing MGC. Furthermore,
mortality risk in MGC patients was comparable follow-
ing gastrectomy and non-resection treatment. Since MGC
is a heterogeneous disease with specific complications and
therapeutic outcomes at different metastatic sites, more
studies are required to seek the most suitable strategies
to treat patient subgroups with distinct metastatic sites.
Of note, the present study also revealed the survival ad-
vantage of gastrectomy plus metastasectomy compared with
non-resection therapy. Similarly, a study applying the SEER
database demonstrated that gastrectomy combined with
metastasectomy had better OS than no surgery.”* Choi
et al.”® reported a case of a 53-year-old man suffering from
GC with synchronous bone metastasis and concluded that
gastrectomy combined with metastasectomy might im-
prove quality of life and OS. Berger et al.” and Choi et al.””
believed in the OS benefit of this therapy. On this front, our
revelations cast light on the therapeutic role of combined
treatment of gastrectomy. As a multi-modality, gastrectomy
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plus metastasectomy could be taken into consideration and
have a favorable prognosis.

Nevertheless, some researchers have proposed contrast-
ing results. Kokkola et al.”® reported that non-curative
gastrectomy did not enhance OS for MGC patients, and
prophylactic, palliative gastrectomy was not required if no
bleeding or obstruction occurred before surgery. A rela-
tively poor prognosis was found after resection among
patients with MGC noted before the resection.!® The dis-
crepancies may be attributed to different study designs,
analysis methods, target populations, and sample sizes.
Future well-designed studies can help verify our findings
and advance clinical decisions in MGC treatment.

The strengths of this study were that it included 7,152 pa-
tients with MGC, including distant metastasis, lymph node
metastasis or both, and quantitatively analyzed more out-
comes, covering a broader range. Furthermore, sensitivity
analysis showed most findings were robust and reliable.

Limitations

Some limitations should be considered in the interpre-
tation of results. All studies were retrospective cohort
in design, and more prospective studies and randomized
controlled trials are needed for analysis. Metastatic gastric
cancer grades and gastrectomy types were not analyzed
in subgroups, and only articles in English were included.

This meta-analysis assessed the effects of gastrectomy
compared to non-resection treatment on the OS of patients
with MGC but did not involve comparisons between gastrec-
tomy with different extents of resection or between a range
of interventions (e.g., gastrectomy, metastasectomy and non-
resection treatment), which can be investigated in future re-
search. Additionally, sensitivity analysis was not conducted
for the outcomes with only 2 studies, such as gastrectomy plus
metastasectomy compared to non-resection for 2-year OS.
The limited number of studies may affect the stability of these
results. More studies are needed for validation.

Conclusions

This up-to-date meta-analysis suggests that gastrectomy,
with or without metastasectomy, could provide MGC pa-
tients with survival benefits, and may be adopted to im-
prove OS among the MGC population. Properly designed
prospective research is required to validate our findings.
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