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Abstract

Background This study evaluates the impact of perioperative S-1 and oxaliplatin (SOX) versus postoperative SOX or
capecitabine and oxaliplatin (XELOX) on patient prognosis to identify suitable candidates for each therapy.

Method A retrospective real-world cohort study was conducted using data from Zhejiang Cancer Hospital on gastric
cancer patients treated between 2010 and 2019. Patients were divided into perioperative SOX and postoperative SOX
or XELOX groups. Propensity score matching (PSM) was used to control for selection bias. Overall survival (OS) was the
primary outcome, analyzed using the Kaplan-Meier method and Cox regression.

Result A total of 816 patients were included: 293 in the perioperative SOX group and 523 in the postoperative
chemotherapy group (408 SOX and 115 XELOX). In the perioperative SOX group, the tumor regression grade (TRG)
2-3 subgroup demonstrated a significantly worse overall survival (OS) compared to the postoperative XELOX group
(95% Cl=1.064-3.444, P=0.027). Subgroup analysis revealed that older patients (95% CI=0.210-0.950, P=0.036), and
those at the cT3 (95% CI=0.05-1.19, P=0.008) stage experienced greater benefits from postoperative chemotherapy.
When comparing the benefited populations, it was found that patients with CA125 positivity had an advantage trend
with adjuvant chemotherapy compared to perioperative SOX chemotherapy.

Conclusion Real-world data suggest that perioperative SOX chemotherapy does not benefit all patients with
advanced gastric cancer. Patients with TRG 2-3, older age, or cT3 stage may achieve better outcomes with
postoperative chemotherapy. Additionally, an exploratory analysis indicated that CA125 positivity may be associated
with improved survival following adjuvant treatment.
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Introduction

Gastric cancer is one of the most prevalent malignan-
cies globally, ranking fifth in incidence and third in
cancer-related mortality rates [1]. In China, gastric
cancer has notably high incidence and mortality rates
[2, 3].

Neoadjuvant chemotherapy has shown to elimi-
nate micrometastatic cancer cells beyond the surgical
margin, reduce the primary tumor size, and poten-
tially achieve pathological complete response, thereby
improving the RO resection rate and patient survival
[4-6]. The MAGIC trial established the treatment
model of neoadjuvant chemotherapy followed by sur-
gery and adjuvant chemotherapy [7]. In Asia, the
ACTS-GC study [8] and the Korean CLASSIC study
[9] confirmed the efficacy of D2 gastrectomy followed
by postoperative chemotherapy—S-1 monotherapy or
the XELOX regimen—as the standard approach for
stage II-III gastric cancer. The latest RESOLVE study
[10], which compared perioperative SOX to adjuvant
XELOX and adjuvant SOX to adjuvant XELOX in
patients with locally advanced cT4aN + MO and cT4b-
NxMO gastric cancer undergoing D2 gastrectomy,
demonstrated a significant survival benefit for peri-
operative SOX over adjuvant XELOX alone. However,
the Japanese JCOGO0501 study, involving 300 patients
with stage III (lesions > 8 cm?) to stage IV gastric can-
cer, found no significant survival difference between
the neoadjuvant S-1/cisplatin group and the adjuvant
chemotherapy group, indicating that neoadjuvant che-
motherapy may not universally enhance survival [11].
Based on multiple study results, neoadjuvant therapy
is not universally applicable and should be personal-
ized for different patient populations.

Given these mixed results, the personalization of
neoadjuvant therapy is essential. However, real-world
data comparing perioperative and adjuvant chemo-
therapy regimens—particularly perioperative SOX
versus adjuvant SOX or XELOX—remain limited, par-
ticularly under the RESOLVE study framework. To
address this gap, we conducted a retrospective analy-
sis using data from Zhejiang Cancer Hospital, apply-
ing the grouping strategy of the RESOLVE study. We
evaluated the survival impact of perioperative SOX
compared to adjuvant SOX and XELOX in patients
with locally advanced gastric cancer. This study aims
to provide practical evidence for the effectiveness of
perioperative SOX and to identify subpopulations
who may derive the greatest benefit, thereby inform-
ing more personalized treatment strategies in clinical
practice.
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Method

Patient population

We retrospectively collected real-world data from Zhe-
jiang Cancer Hospital on gastric cancer patients who
received perioperative SOX chemotherapy and surgery
followed by adjuvant chemotherapy (SOX [S-1 + oxali-
platin] or XELOX [capecitabine + oxaliplatin]) between
January 1, 2010, and December 31, 2019. Treatment
decisions regarding neoadjuvant chemotherapy were
made based on physician discretion, patient comorbid-
ities, treatment tolerance, and clinical assessment at
the time. These real-world factors contributed to the
variation in treatment patterns. The inclusion criteria
were: (1) pathologically confirmed gastric adenocar-
cinoma, clinical stage cT2-4aN1-3MO (AJCC 8th edi-
tion); (2) undergoing D2 gastrectomy; (3) completion
of 2—4 cycles of preoperative SOX neoadjuvant che-
motherapy; and (4) completion of at least 3—4 cycles
of adjuvant chemotherapy (SOX or XELOX). The
exclusion criteria were: (1) concurrent other malignan-
cies; (2) prior immunotherapy, radiotherapy, or other
treatments; and (3) incomplete data. Based on these
criteria, we included clinical and pathological data
from 816 patients with locally advanced gastric cancer
who received either perioperative or adjuvant chemo-
therapy. Among them, 523 patients received only adju-
vant chemotherapy (surgery + adjuvant chemotherapy
group), while 293 patients received perioperative SOX
chemotherapy (perioperative SOX group). Following
the classification method of the RESOLVE study, we
divided patients into the perioperative SOX group,
adjuvant XELOX group, and adjuvant SOX group, and
further studied the perioperative SOX group versus
the adjuvant XELOX group and the perioperative SOX
group versus the adjuvant SOX group.

Outcome

The primary outcome measure was overall survival
(OS), defined as the time from the first neoadjuvant
chemotherapy session (or from the date of surgery
for the surgery+adjuvant chemotherapy group) to
the last effective follow-up or the time of death. Sub-
group analyses of OS were also performed. We consid-
ered CEA >5 ng/ml, CA199>37 U/ml, CA125>35 U/
ml, AFP>8.1 ng/ml, CA242>20 IU/ml, CA72-4>6.9
U/ml, and CA50>25 IU/ml as positive markers; oth-
erwise, they were considered negative. Follow-up was
conducted through outpatient visits, telephone calls,
and social media platforms to determine the postop-
erative survival status of patients, with follow-up end-
ing in September 2024. This retrospective study was
approved by the Ethics Committee of Zhejiang Cancer
Hospital (Ethics Approval No.: IRB-2023-960[IIT]),
and informed consent was obtained from all patients.
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Statistical analysis

To make the baseline characteristics of the two groups
more comparable before the intervention and to elimi-
nate selection bias and control for potential confound-
ers, we used propensity score matching (PSM) to
compare OS and preoperative tumor markers between
the perioperative SOX group and the adjuvant XELOX
group, as well as between the perioperative SOX group
and the adjuvant SOX group. This method increases
the likelihood that the study results reflect true effects.
Balancing factors included cT stage, cN stage, sex, age,
BMI, tumor location, Borrmann classification, and
degree of tumor differentiation. PSM was performed at
a 1:1 ratio (caliper value=0.03). The matched groups
showed good balance, with no statistically significant
differences in cT stage, cN stage, sex, age, BMI, tumor

Page 3 of 13

location, Borrmann classification, or degree of tumor
differentiation between the groups (all P> 0.05).
Categorical data were expressed as [n (%)], and com-
parisons between groups were made using the x2 test
or Fisher’s exact test. Normally distributed continu-
ous data were expressed as mean * standard deviation
(x+s), and comparisons between groups were made
using the independent samples t-test. For non-nor-
mally distributed continuous data, median (range) was
used, and comparisons were made using the Mann-
Whitney U rank-sum test. Survival rates were esti-
mated using the Kaplan-Meier method, and hazard
ratios (HR) with 95% confidence intervals (CI) were
reported. Subgroup analyses of balancing factors were
performed and presented as forest plots. All tests were
two-sided, with a significance level set at a=0.05,
indicating that P<0.05 was considered statistically

Included in the study are 866 cases from Zhejiang
Cancer Hospital between 2010 and 2019, where patients
underwent perioperative SOX chemotherapy or
adjuvant therapy [SOX (S-1 and oxaliplatin) or
XELOX (Capecitabine + Oxaliplatin)]

Exclusion criteria:
(1) Patients with other malignancies;
(2) Patients who have received immuno-

therapy, radiotherapy, or other treatments
(3) NO or M+ patients;
(4) Patients with incomplete data.

PART: A PART: B
perioperative SOX:293 adjuvant XELOX:115
(neoadjuvant SOX

(radical gastrectomy +
postoperative SOX
chemotherapy)

chemotherapy + radical
gastrectomy + postopera-
tive SOX chemotherapy)

PART: C
adjuvant SOX:408

(radical gastrectomy +
postoperative SOX
chemotherapy)

Perioperative SOX group and
adjuvant XELOX group :

76 patients in each group
after PSM

Perioperative SOX group and
adjuvant SOX group :

184 patients in each group
after PSM

Fig. 1 A flowchart illustrating the patient enrollment process and the grouping into perioperative SOX and adjuvant XELOX/SOX groups
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significant. Statistical analyses were performed using
SPSS 26 and R 4.03 software packages.

Results
Propensity score matching results
Before PSM, patients in the adjuvant XELOX group
were more likely to have a cT stage of T4, a cN stage
of N3, and were younger compared to those in the
perioperative SOX chemotherapy group, suggesting
a selection bias between the groups. To eliminate the
impact of this bias, PSM was conducted. After match-
ing, 76 patients were included in each of the periop-
erative SOX and adjuvant XELOX groups, totaling 154
patients for survival analysis. The enrollment flow is
detailed in Fig. 1. Post-matching comparisons between
the two groups showed P> 0.05, indicating good bal-
ance and comparability of the controlled factors
between the groups. A comparison of baseline charac-
teristics before and after matching is shown in Table 1.
Prior to matching, patients in the adjuvant SOX
group were more likely to present with a cT stage of
T4, a cN stage of N3, were younger, had a higher body
mass index, and were more frequently diagnosed with
Borrmann type III, compared to those in the perioper-
ative SOX chemotherapy group. These disparities indi-
cate a potential selection bias. After PSM, 184 patients
were included in each of the perioperative SOX group
and the adjuvant SOX group, totaling 368 patients
for analysis. Post-matching comparisons also showed
P>0.05, indicating good balance and high compara-
bility of the controlled factors between the groups. A
comparison of baseline characteristics before and after
matching is shown in Table 2.

Comparison of tumor markers and treatment after
propensity score matching
Compared to the adjuvant XELOX group, the periop-
erative SOX group had a higher preoperative CA125
positivity rate (x*=6.851, P=0.022) and lower rates
of Lymphovascular and Blood Vessel Invasion (LBVI)
(x*=23.750, P<0.001) and nerve invasion (x*=23.950,
P<0.001). However, there were no significant differ-
ences between the groups in the levels of CEA, CA199,
AFP, CA242, and CA72-4 (P>0.05) (Table 3).
Similarly, when comparing the perioperative SOX
group to the adjuvant SOX group, the perioperative
SOX group had higher positivity rates for preopera-
tive CEA (x*=10.265, P=0.002), CA19-9 (x*=0.738,
P=0.008), CA125 (x*=8.993, P=0.005), and AFP
(x*=7.113, P=0.013). The perioperative SOX group
also had lower rates of LBVI (x*=63.121, P<0.001) and
nerve invasion (x> =72.070, P<0.001) (Table 3).
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Comparison of survival after propensity score matching
and neoadjuvant chemotherapy prognostic factors

The adjuvant XELOX group showed a trend toward
better survival compared to the perioperative SOX
group (95% CI=0.388-1.205, P=0.18). The compari-
son of OS between the perioperative SOX group and
the adjuvant SOX group showed similar survival rates
(95% CI=0.613-1.253, P=0.47) (Fig. 2).

The efficacy of neoadjuvant chemotherapy signifi-
cantly affects patient prognosis. A commonly used
method to evaluate the efficacy of neoadjuvant che-
motherapy is the Tumor Regression Grade (TRG)
[12]. Therefore, we further divided the perioperative
SOX chemotherapy group into TRG 0-1 (benefit from
neoadjuvant chemotherapy) and TRG 2-3 (no signifi-
cant benefit from neoadjuvant chemotherapy) [13] to
explore the prognostic differences between patients
who benefited or did not benefit from neoadjuvant
chemotherapy and those who received adjuvant che-
motherapy. Results showed no significant difference
in OS between TRGO-1 patients in the periopera-
tive SOX group and the adjuvant XELOX group (95%
CI=0.208-1.770, P=0.35), although there was a trend
toward better survival in the TRGO-1 group compared
to the adjuvant XELOX group (Fig. 2e). The adju-
vant XELOX group had significantly better OS than
the TRG2-3 group (95% CI=1.064-3.444, P=0.027)
(Fig. 2g). Additionally, TRG 0-1 patients in the peri-
operative SOX group had significantly better sur-
vival than TRG 2-3 patients (95% CI=1.086-9.048,
P=0.025) (Fig. 2¢).

Similarly, in the comparison between the periop-
erative SOX group and the adjuvant SOX group, long-
term survival advantage was observed for TRG 0-1
patients (Fig. 2f). However, there was no observed
advantage of adjuvant SOX chemotherapy over peri-
operative SOX in TRG 2-3 patients (95% CI=0.545-
1.162, P=0.23) (Fig. 2h).

Subgroup analysis and characteristics of neoadjuvant
chemotherapy benefit people

In the comparison of OS between the perioperative
SOX group and the adjuvant XELOX group across
various subgroups, factors such as cT stage, cN stage,
gender, BMI, tumor location, Borrmann type, and his-
tological differentiation did not significantly influence
survival (P> 0.05). However, for patients older than 60
years (95% CI=0.210-0.950, P=0.036) and those with
poorly differentiated histology (95% CI=0.270-0.920,
P=0.025), adjuvant XELOX provided greater ben-
efit (Fig. 3). Similarly, in the comparison between the
perioperative SOX group and the adjuvant SOX group,
there were no significant survival differences related
to cN stage, gender, BMI, tumor location, Borrmann
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type, or histological differentiation (P >0.05). However,
patients older than 60 years (95% CI=0.610-0.970,
P=0.028) and those with cT3 stage (95% CI=0.400—
0.980, P=0.038) might benefit more from adjuvant
SOX (Fig. 3).

To further investigate the characteristic differences
among patients with varying therapeutic responses,
we distinguished between those who benefited from
neoadjuvant therapy and those who did not, and per-
formed a subgroup analysis including the XELOX
group: there were no significant differences in cT
stage, cN stage, gender, age, BMI, tumor location, Bor-
rmann type, or histological differentiation between
the TRGO-1 group and the adjuvant XELOX group,
between the TRG 0-1 and TRG 2-3 groups, and
between the TRG 2-3 and adjuvant XELOX groups
(all P>0.05). However, in the TRG 2-3 group, the
proportion of preoperative CA125 positive patients
(14.8%) was significantly higher compared to the adju-
vant XELOX group (1.3%), with statistical significance
(P=0.008). This suggests that CA125 positive patients
may not benefit from the perioperative SOX chemo-
therapy regimen (Table 4).
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CA125 in patients with negative and positive contrast
different treatments

In the analysis above, we identified CA125 as a charac-
teristic marker. Therefore, we conducted further anal-
ysis of the survival status of patients with negative and
positive CA125 expression under different treatments.

Perioperative SOX group vs. adjuvant XELOX
group: For CA125 negative patients, the 5-year OS was
67.16% after perioperative SOX treatment, compared
to 74.67% after adjuvant XELOX treatment (P=0.36).
For CA125 positive patients, the 5-year OS was
44.44% after perioperative SOX treatment, compared
to 100% after adjuvant XELOX treatment (P=0.35),
indicating a trend of inferiority for perioperative SOX
chemotherapy.

Perioperative SOX group vs. adjuvant SOX group:
For CA125 negative patients, the 5-year OS was
71.15% after perioperative SOX treatment, compared
to 71.37% after adjuvant SOX chemotherapy, with sim-
ilar OS trends (P =0.74). For CA125 positive patients,
the 5-year OS was 61.90% after perioperative SOX
treatment, compared to 83.33% after adjuvant SOX
treatment (P=0.28), again showing a trend of inferior-
ity for perioperative SOX chemotherapy (Fig. 4).

Table 3 After propensity score matching perioperative SOX and auxiliary XELOX group, perioperative SOX group and auxiliary SOX

tumor markers in patients with gastric cancer and its treatment

Perioperative Adjuvant XELOX Pvalue Perioperative Adjuvant SOX Pvalue
SOX (n=76) (n=76) SOX (n=184) (n=184)
CEA (%) 0.155 CEA (%) 0.002
Negative 49 (64.5) 58 (76.3) Negative 133 (723) 158 (89.0)
Positive 27 (35.5) 18 (23.7) Positive 51(27.7) 26 (14.1)
CA199 (%) 0.842 CA199 (%) 0.008
Negative 59 (77.6) 61 (80.3) Negative 137 (74.5) 144 (78.3)
Positive 17 (22.4) 15(19.7) Positive 47 (25.5) 40 (21.7)
CA125 (%) 0.022 CA125 (%) 0.005
Negative 67 (88.2) 75 (98.7) Negative 163 (88.6) 178 (96.7)
Positive 9(11.8) 1(1.3) Positive 21(114) 6(3.3)
AFP (%) 0.123 AFP (%) 0.013
Negative 64 (84.2) 71(934) Negative 162 (88.0) 176 (95.7)
Positive 12 (15.8) 5 (6.6) Positive 22(12.0) 8(4.3)
CA242 (%) 0472 CA242 (%) 0.881
Negative 64 (84.2) 68 (89.5) Negative 157 (85.3) 159 (86.4)
Positive 12 (15.8) 8(10.5) Positive 27 (14.7) 25(13.6)
CA724(%) 0.458 CA724(%) 0.208
Negative 54(71.1) 59 (77.6) Negative 138 (75.0) 149 (81.0)
Positive 22 (28.9) 17 (22.4) Positive 46 (25.0) 35(19.0)
LBVI (%) <0.001 LBVI (%) <0.001
No 55(72.4) 25(32.9) No 140 (76.9) 67 (36.4)
Yes 21 (27.6) 51 (67.1) Yes 42 (23.1) 117 (63.6)
Neural invasion (%) <0.001 Neural invasion (%) <0.001
No 57 (75.0) 27 (35.5) No 126 (69.2) 47 (25.5)
Yes 19 (25.0) 49 (64.5) Yes 56 (30.8) 137 (74.5)

Bold represent significant difference (P <0.05)
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Fig. 2 Perioperative SOX group and adjuvant XELOX group, perioperative SOX group and adjuvant SOX group overall and different TRG subgroups sur-
vival curves. (a) perioperative SOX group vs. adjuvant XELOX group (b) perioperative SOX group vs. adjuvant SOX group (c) In the adjuvant XELOX group
and perioperative SOX group: TRGO-1 group vs. TRG2-3 group (d) In the adjuvant SOX group and perioperative SOX group: TRGO-1 group vs. TRG2-3 group
(e) perioperative SOX TRGO-1 group vs. adjuvant XELOX group (f) perioperative SOX TRGO-1 group vs. adjuvant SOX group (g) perioperative SOX TRG2-3
group vs. adjuvant XELOX group (h) perioperative SOX TRG2-3 group vs. adjuvant SOX group

Discussion

In recent years, the application of neoadjuvant chemo-
therapy has increased the 5-year overall survival rate
of gastric cancer patients [14, 15]. The RESOLVE study
[10] which included 1094 patients with cT4aN + MO or
cT4bNxMO, divided participants into adjuvant XELOX
group, adjuvant SOX group, and perioperative SOX
group to compare the efficacy of perioperative SOX
versus adjuvant XELOX treatment. The results dem-
onstrated that perioperative SOX increased 3-year dis-
ease-free survival (DFS) by 8.3% compared to adjuvant
XELOX, significantly improving survival rates. How-
ever, relying solely on clinical staging to decide periop-
erative chemotherapy plans lacks sufficient accuracy.
For instance, Rossella et al. [16] summarized clinical
studies on neoadjuvant chemotherapy for gastric can-
cer from 1993 to 2017, finding that two-thirds of neo-
adjuvant chemotherapy groups did not show a survival
advantage. Although numerous studies on neoadjuvant
chemotherapy for locally advanced gastric cancer have
been conducted both domestically and internationally,
there are contradictions regarding the suitable popu-
lation for neoadjuvant SOX chemotherapy [17]. Based
on these contradictory findings, this study aims to
analyze the effects of perioperative SOX and adjuvant
SOX and XELOX regimens using real-world data. We
aim to explore the suitable populations for periopera-
tive SOX and adjuvant chemotherapy, thereby provid-
ing clinical evidence for individualized treatment of
patients.

This study found that patients in the perioperative
SOX group had lower rates of LBVI and nerve inva-
sion compared to the adjuvant XELOX/SOX groups,
consistent with other studies [18]. Although this did
not affect the final survival differences in this study,
it suggests that perioperative SOX chemotherapy may
reduce the likelihood of LBVI and nerve invasion in
patients [15, 19].

The response to neoadjuvant treatment is sig-
nificantly related to the prognosis of patients with
advanced gastric cancer [20]. Studies have shown that
patients with effective pathological responses have
significantly better OS than those without effective
pathological responses [12]. After PSM, survival did
not differ significantly between perioperative SOX
and adjuvant XELOX (P=0.18) or SOX (P=0.47). To
account for varied neoadjuvant responses, the peri-
operative SOX group was stratified into TRGO-1

(responders) and TRG2-3 (non-responders) [13].
While OS did not differ between the TRGO0-1 and adju-
vant XELOX groups (P=0.35), TRG2-3 patients had
significantly worse OS compared to adjuvant XELOX
(P=0.027), suggesting limited benefit from neoad-
juvant SOX in non-responders. No such difference
was seen with adjuvant SOX, possibly due to limited
sample size. Patients with TRG2-3 tend to have a poor
response to neoadjuvant chemotherapy, often due to
unfavorable tumor environments—such as poor blood
supply or low oxygen levels—that limit drug delivery.
In addition, some tumors may have built-in resistance
mechanisms, like enhanced drug expulsion or resis-
tance to cell death [21, 22]. As a result, these patients
may benefit more from adjuvant chemotherapy after
surgery, which targets any remaining tumor cells that
were not affected by the initial treatment.

Age is an important factor affecting patient prog-
nosis. Elderly patients undergoing neoadjuvant che-
motherapy have more complications than younger
patients [23], raising questions about the suitabil-
ity of neoadjuvant chemotherapy for elderly patients
with locally advanced gastric cancer. Kammy et al.
[24] found that the median OS for patients aged >75
undergoing neoadjuvant chemotherapy was 34.9
months, compared to 32.3 months for those directly
undergoing surgery (P=0.506), with no significant
difference. Caroline et al. [25] also pointed out that
neoadjuvant chemotherapy does not increase surgical
benefits for elderly patients but rather results in more
adverse reactions. In a study of 1510 NSCLC patients
receiving preoperative chemotherapy, they found that
patients aged =75 had significantly higher complica-
tion rates (P=0.04). Among elderly patients undergo-
ing lung resection after neoadjuvant chemotherapy,
50.6% (n=41) experienced one or more complications
compared to 30.9% (n=25) of younger controls, and
these complications were more severe (P=0.03). In
this study, our subgroup analysis showed that patients
aged >60 could achieve better survival benefits with
adjuvant XELOX (P=0.036) or SOX (P=0.028) com-
pared to neoadjuvant SOX. This suggests that elderly
patients may need to be more cautious in selecting
neoadjuvant SOX chemotherapy.

The prognosis of gastric cancer is often closely
related to certain serological markers. In this study,
CA125 emerged as a significant differential factor
(P=0.008). Although survival differences by CA125
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Fig. 3 Perioperative SOX and adjuvant XELOX group, perioperative SOX and adjuvant SOX subgroup analysis

Bold represent significant difference (P <0.05)

status were not statistically significant (P> 0.05), likely
due to small sample size, survival curves suggested
that CA125-positive patients may have worse out-
comes and might be less suited for neoadjuvant SOX
chemotherapy. Studies suggest that CA125-positive
patients may not be sensitive to chemotherapy, and

preoperative neoadjuvant chemotherapy may cause
the tumor to miss the optimal timing for RO resection,
leading to poorer survival [26]. Dae et al. [27] observed
that CA125 positivity was an independent risk factor
for non-therapeutic resection and recurrence in 679
gastric cancer patients, which also indicates the poor
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Fig. 4 Survival outcomes of CA125-negative and CA125-positive patients under different treatments. (a) Survival status of CA125-negative patients in
the perioperative SOX group versus the adjuvant XELOX group. (b) Survival status of CA125-positive patients in the perioperative SOX group versus the
adjuvant XELOX group. (c) Survival status of CA125-negative patients in the perioperative SOX group versus the adjuvant SOX group. (d) Survival status
of CA125-positive patients in the perioperative SOX group versus the adjuvant SOX group

prognosis of CA125-positive patients. This suggests
that while CA125 is not a universal marker for gastric
cancer, it may have prognostic or predictive value for
a specific group of patients. Further large-scale stud-
ies are necessary to explore the broader applicability of
this marker in the management of gastric cancer.

This study has certain limitations. Unlike prospec-
tive studies such as FLOT and RESOLVE, this study
is a retrospective analysis, and the results need fur-
ther validation and refinement in prospective multi-
center studies. Additionally, as a single-center study,
the small number of patients collected may not repre-
sent patients from other hospitals. Moreover, although
PSM balanced observable variables, retrospective
comparisons may still be affected by unmeasured
confounders. In some advanced-stage cases, neoad-
juvant therapy may withhold due to factors like age,

comorbidities, or surgical urgency—details not fully
captured in our dataset. Therefore, more comprehen-
sive data is needed in the future to further verify these
ideas.

In summary, based on single-center real-world data,
neoadjuvant SOX chemotherapy does not benefit all
patients with advanced gastric cancer. Specifically,
those with TRG 2-3, preoperative CA125 positivity,
¢T3 stage and older age is more appropriate for adju-
vant chemotherapy. In future studies, we will continue
to screen other influencing factors for continuous
improvement and conduct external validation. We
look forward to future studies with higher-level evi-
dence to derive more reliable conclusions.
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