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Background: Neoadjuvant chemotherapy is the primary treatment for locally advanced gastric cancer, and
the efficacy of neoadjuvant chemotherapy has an important impact on the long-term prognosis of patients
with gastric cancer. Accurately predicting the efficacy of neoadjuvant chemotherapy in patients with gastric
cancer is critical to treatment planning, so it is necessary to identify the biological indicators of treatment
efficacy. This study aimed to analyze the value of the systemic immune inflammation index in predicting the
efficacy of neoadjuvant chemotherapy in patients with gastric cancer.

Methods: From January 2020 to December 2021, a total of 182 patients with locally advanced gastric
cancer admitted to The Fifth Hospital of Shijiazhuang Hebei Province and Yangxin County People’s
Hospital and who received neoadjuvant chemotherapy were retrospectively enrolled. The patients were
divided into an objective remission group (n=112) and a control group (no objective remission; n=70)
according to the efficacy of neoadjuvant chemotherapy. Multivariate logistics regression was used to analyze
the influencing factors of efficacy in patients with gastric cancer treated with neoadjuvant chemotherapy.
Finally, the patients of the two groups were followed up for 3 years, and the recurrence, metastasis, and
mortality of the two groups were observed.

Results: There were significant differences in the systemic immune inflammatory index, Ki-67 expression,
lymph node metastasis, and tumor cell differentiation between the two groups (P<0.05). A high systemic
immune inflammatory index score and poorly differentiated cancer were unfavorable factors for objective
remission in patients treated with neoadjuvant chemotherapy, with relative risks of 0.974 (95% confidence
interval: 0.965-0.982) and 0.086 (95% confidence interval: 0.022-0.338), respectively. Meanwhile, a high
Ki-67 expression was a favorable factor for objective remission in patients with gastric cancer treated with
neoadjuvant chemotherapy, with a relative risk of 1.090 (95% confidence interval: 1.034-1.148). The
systemic immune inflammation index demonstrated high value in predicting objective remission in patients
with gastric cancer treated with neoadjuvant chemotherapy, with an area under the curve of 0.947 (95%
confidence interval: 0.914-0.981). Compared with that in the control group, the radical resection rate in the
objective remission group was significantly higher (P>0.05). The 3-year recurrence rate, metastasis rate, and

mortality rate were significantly lower in the objective remission group than in the control group (P<0.05).
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Conclusions: The efficacy of neoadjuvant chemotherapy in patients with locally advanced gastric cancer

has an important impact on prognosis, and the systemic immune inflammation index is a reliable biological

indicator for the efficacy of this treatment.
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Introduction

Gastric cancer is a common tumor of the digestive tract
and is associated with high malignancy and mortality (1).
Neoadjuvant chemotherapy has become an important
method for the treatment of patients with gastric cancer,
and it can effectively improve the prognosis of patients with
locally advanced disease (2). Patients who achieve complete
pathologic remission after neoadjuvant chemotherapy have
a significantly improved prognosis. In one study, objective
response rate (52.2% vs. 35.4%) and disease control rate
(91.3% wvs. 81.3%) were increased in bevacizumab plus
chemotherapy group versus chemotherapy group (3).
Patients who do not respond to neoadjuvant chemotherapy
may miss the opportunity for surgery, so it is important to
accurately predict the efficacy of neoadjuvant chemotherapy
before it is initiated.

The systematic immune inflammation index is a new
type of inflammation index proposed in recent years. It is
calculated using a specific formula and is more stable and
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reliable compared to a single inflammation index. It also
has the advantages of being easy to obtain, low in price,
and uniform in calculation standards. A higher systemic
immune inflammatory index indicates a higher level of
inflammation and a lower degree of immune function.
In turn, these are associated with a greater likelihood of
tumor occurrence and progression, and thus this index has
been used in numerous studies to predict the prognosis
of patients with malignant tumors (4-6). One study
confirmed the systemic immune inflammatory index to be
an independent indicator of overall survival in patients with
gastric cancer, with a relative risk of 1.53 (95% confidence
interval: 1.27-1.83) (7). Another study on patients with
pancreatic cancer demonstrated the systemic immune
inflammatory index to be a reliable biological indicator for
the efficacy of neoadjuvant chemotherapy (8). However,
little to no research has been conducted on the application
of the systemic immune inflammatory index in patients
with gastric cancer receiving neoadjuvant chemotherapy.
Therefore, this study was performed to assess the value
of the systemic immune inflammatory index in predicting
the efficacy of neoadjuvant chemotherapy for patients with
gastric cancer. We present this article in accordance with
the TRIPOD reporting checklist (available at https://jgo.
amegroups.com/article/view/10.21037/jgo-2025-423/rc).

Methods
General information

From January 2020 to December 2021, a total of 182
patients with locally advanced gastric cancer admitted
to The Fifth Hospital of Shijiazhuang Hebei Province
and Yangxin County People’s Hospital and who received
neoadjuvant chemotherapy were retrospectively enrolled.
The patients were divided into an objective remission group
(n=112) and a control group (no objective remission; n=70)
according to the efficacy of neoadjuvant chemotherapy. The
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inclusion criteria were as follows: (I) locally advanced gastric
cancer, the diagnosis of locally advanced gastric cancer was
according to the National Comprehensive Cancer Network
(NCCN) guidelines for gastric cancer (9); (II) age >18 years
old; and (III) administration of neoadjuvant chemotherapy
and surgery. Meanwhile, the exclusion criteria were as
follows: (I) recurrent gastric cancer or distant metastasis;
(II) combination with other malignant tumors; (III) a history
of previous gastrointestinal surgery; (IV) dysfunction of
important organs such as the liver, kidney, heart, brain, and
lungs; (V) infections or autoimmune disease; and (VI) lost
to follow-up. The study was conducted in accordance with
the Declaration of Helsinki and its subsequent amendments.
This study was approved by the Ethics Committee of
Yangxin County People’s Hospital (No. 202301281). The
requirement for individual consent was waived due to the
retrospective nature of the analysis. The Fifth Hospital of
Shijiazhuang Hebei Province was informed and agreed with
this study.

Treatment

All patients were administered neoadjuvant chemotherapy
consisting capecitabine (Xeloda) and oxaliplatin (XELOX)
after baseline evaluation. The details of the regimen were as
follows: oxaliplatin was administered at 130 mg/m’ on day 1,
and capecitabine was administered at 1,000 mg/m’ on days
1 to 14. One cycle consisted of 21 days, and four cycles were
administered.

Data collection

The data collected from the groups included (I)
general characteristics, specifically age, body mass
index, hypertension, diabetes mellitus, hyperlipidemia,
helicobacter pylori infection; (II) tumor characteristics,
including tumor location, tumor maximum diameter,
tumor invasion depth, lymph node metastasis, tumor cell
type, tumor differentiation degree, and Ki-67 expression;
(III) efficacy of neoadjuvant chemotherapy, as determined
by the World Health Organization Efficacy Evaluation
Criteria for Solid Tumors (including classifications of
complete remission, partial remission, stable disease, and
disease progression), and objective remission rate (complete
remission + partial remission), the objective remission
was defined if the sum of the diameters of all measurable
target lesions showed a reduction of >30% compared to the
baseline; (IV) the radical resection rate; and (V) prognosis,

Copyright © 2025 AME Publishing Company. All rights reserved.
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including the 3-year recurrence rate, metastasis rate, and
mortality rate.

Statistical analysis

SPSS 26.0 (International Business Machines Corporation,
Armonk, New York, United States of America) was used
to complete the data analysis of this study, with P<0.05
indicating a statistically significant difference. The
continuous data were all normally distributed and thus are
expressed as the mean + standard deviation; the independent
samples #-test was used to analyze the differences between
groups. Meanwhile, count data are expressed as numbers
and percentages, and the Chi-squared test was used to
analyze the differences between groups. The receiver
operating characteristic (ROC) curve was used to predict the
objective remission rate. Multivariate logistics regression
analysis was applied to identify the influencing factors of
objective remission after neoadjuvant chemotherapy in
patients with locally advanced gastric cancer.

Results
Patient inclusion

During the study, a total of 241 patients (142 patients were
from The Fifth Hospital of Shijiazhuang Hebei Province and
99 patients were from Yangxin County People’s Hospital)
met the inclusion criteria, 59 of whom also met the exclusion
criteria, and thus a total of 182 patients (106 patients were
from The Fifth Hospital of Shijiazhuang Hebei Province and
76 patients were from Yangxin County People’s Hospital)
were finally included in this study (Figure I).

Comparison of the preoperative clinical characteristics and
prognosis between the two centers

There were no significant differences in the preoperative
clinical characteristics and prognosis between the two
centers (P<0.05, Table 1).

Comparison of the preoperative clinical characteristics of
the two groups

There were significantly statistical differences in neutrophil
percentage, lymphocyte percentage, platelet count, systemic
immune inflammatory index, Ki-67 expression, lymph node
metastasis, and tumor cell differentiation between the two
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Figure 1 Flowchart of patient inclusion.

groups (P<0.05, Table 2).

Analysis of influencing factors of objective remission rate
in patients with gastric cancer treated with neoadjuvant
chemotberapy

A high systemic immune inflammatory index score and
poorly differentiated cancer were unfavorable factors
for objective remission in patients with neoadjuvant
chemotherapy, with relative risks of 0.974 (95% confidence
interval: 0.965-0.982) and 0.086 (95% confidence interval:
0.022-0.338), respectively; meanwhile, a high Ki-67
expression was a favorable factor for objective remission
in patients with gastric cancer treated with neoadjuvant
chemotherapy, with a relative risk of 1.090 (95% confidence
interval: 1.034-1.148) (Tuble 3).

Value of the systemic immune inflammation index in
predicting objective remission in patients with gastric
cancer receiving neoadjuvant chemotherapy

The systemic immune inflammation index had a high
predictive value for objective remission in patients with
gastric cancer treated with neoadjuvant chemotherapy, with
an area under the curve of 0.947 (95% confidence interval:
0.914-0.981) (Figure 2).

Prognostic analysis of the two groups

Compared with that of the control group, the radical
surgical resection rate of the objective remission group was

Copyright © 2025 AME Publishing Company. All rights reserved.

significantly higher (P=0.02). The 3-year recurrence rate,
metastasis rate, and mortality rate were significantly lower
in the objective remission group than in the control group
(P<0.05, Tible 4).

Discussion

Neoadjuvant chemotherapy is an important component in
the multidisciplinary treatment of advanced gastric cancer,
which has the aims of downstaging the tumor, improving
the rate of radical resection, and evaluating the sensitivity
of chemotherapy (10,11). At present, the evaluation of the
efficacy and prognosis of neoadjuvant chemotherapy mainly
relies on imaging, pathology, immunohistochemistry,
and other examinations, but these methods are complex
and expensive (12-14). Peripheral blood tumor markers
are simple and easy to test but lack specificity in gastric
cancer. In order to identify the potential indicators related
to neoadjuvant chemotherapy in patients with gastric
cancer, we assessed the predictive ability of the systemic
immune inflammatory index. We found that the systemic
immune inflammatory index score of patients with gastric
cancer who achieved objective remission after neoadjuvant
chemotherapy was significantly lower; meanwhile, a higher
score was an unfavorable factor for objective remission
in patients treated with neoadjuvant chemotherapy,
with a relative risk of 0.974 (95% confidence interval:
0.965-0.982). The systemic immune inflammation index
demonstrated a high predictive value for objective remission
in patients with gastric cancer treated with neoadjuvant
chemotherapy, with an area under the curve of 0.947 (95%
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Table 1 Comparison of the preoperative clinical characteristics and prognosis between the two centers

T ebet Provce (108 © | osphal 7 VEvaie  Pvale
Age (years) 57.97+7.42 57.67+7.08 0.274 0.78
Body mass index (kg/m?) 23.88+2.31 23.97+2.28 0.261 0.79
Hypertension 13 (12.26) 7(9.21) 0.422 0.52
Diabetes 10 (9.43) 8(10.53) 0.059 0.81
Hyperlipidemia 14 (13.21) 11 (14.47) 0.060 0.81
Neutrophil percentage (%) 61.97+9.99 62.50+8.74 0.371 0.71
Lymphocyte percentage (%) 24.72+4.96 24.43+4.62 0.390 0.70
Platelet count (10%/L) 149.48+31.83 146.66+32.99 0.581 0.56
Systemic immune inflammatory index 396.05+149.91 396.77+161.55 0.031 0.98
Helicobacter pylori infection 74 (69.81) 48 (63.16) 0.887 0.35
Ki-67 expression (%) 53.45+17.63 51.62+14.76 0.740 0.46
Lymph node metastasis 42 (39.62) 29 (38.16) 0.040 0.84
Differentiation of tumor cells 0.554 0.46

Poor differentiation 42 (39.62) 26 (34.21)

Medium-to-high differentiation 64 (60.38) 50 (65.79)
Maximum tumor diameter (cm) 4.08+1.48 4.05+1.50 0.134 0.89
Tumor location 0.692 0.71

Cardia 41 (38.68) 34 (44.74)

Gastric antrum 30 (28.30) 20 (26.32)

Other 35 (33.02) 22 (28.95)
Depth of tumor invasion 1.615 0.45

Myometrium 20 (18.87) 19 (25.00)

Mucosal layer 58 (564.72) 42 (55.26)

Surrounding tissues 28 (26.42) 15 (19.74)
Tumor cell type 2.554 0.28

Adenocarcinoma 78 (73.58) 48 (63.16)

Adenosquamous cell cancer 16 (15.09) 14 (18.42)

Undifferentiated cancer 12 (11.32) 14 (18.42)
Radical resection 98 (92.45) 70 (92.11) 0.008 0.93
3-year recurrence 57 (63.77) 40 (52.63) 0.023 0.88
3-year metastasis 57 (63.77) 32 (42.11) 2.411 0.12
3-year mortality 33 (31.13) 18 (23.68) 1.217 0.27

Data are presented as n (%) or mean =+ standard deviation.
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Table 2 Comparison of the preoperative clinical characteristics of the two groups
Variable Objective remission group (n=112) Control group (n=70) t/? value P value
Age (years) 57.71+6.82 58.08+7.02 0.352 0.73
Body mass index (kg/m?) 23.84+2.27 24.04+2.18 0.587 0.56
Hypertension 12 (10.71) 8 (11.43) 0.022 0.88
Diabetes 10 (8.93) 8(11.43) 0.302 0.58
Hyperlipidemia 12 (10.71) 13 (18.57) 2.244 0.13
Neutrophil percentage (%) 58.94+7.87 67.40+9.51 6.504 <0.001
Lymphocyte percentage (%) 26.73+4.01 21.19+3.95 9.132 <0.001
Platelet count (10/L) 136.42+26.07 167.31+£32.25 7.090 <0.001
Systemic immune inflammatory index 305.01+£75.32 542.50+135.02 15.221 <0.001
Helicobacter pylori infection 78 (69.64) 44 (62.86) 0.898 0.34
Ki-67 expression (%) 57.63+16.13 44.77£13.79 5.527 <0.001
Lymph node metastasis 36 (32.14) 35 (50.00) 5.773 0.02
Differentiation of tumor cells 24.908 <0.001

Poor differentiation 26 (23.21) 42 (60.00)

Medium-to-high differentiation 86 (76.79) 28 (40.00)
Maximum tumor diameter (cm) 4.12+1.62 3.98x1.44 0.591 0.56
Tumor location 0.962 0.62

Cardia 43 (38.39) 32 (45.71)

Gastric antrum 32 (28.57) 18 (25.71)

Other 37 (33.04) 20 (28.57)
Depth of tumor invasion 1.617 0.45

Myometrium 21 (18.75) 18 (25.71)

Mucosal layer 62 (55.36) 38 (54.29)

Surrounding tissues 29 (25.89) 14 (20.00)
Tumor cell type 3.297 0.19

Adenocarcinoma 82 (73.21) 44 (62.86)

Adenosquamous cell cancer 18 (16.07) 12 (17.14)

Undifferentiated cancer 12 (10.71) 14 (20.00)

Data are presented as n (%) or mean = standard deviation.

Table 3 Factors influencing the objective remission rate of patients with gastric cancer receiving neoadjuvant chemotherapy

Variable

Standard error  Wald value

P value Relative risk (95% confidence interval)

Systemic immune inflammatory index

Ki-67 expression
Lymph node metastasis
Poor differentiation

Constant coefficient

0.004 34.954
0.027 10.459
0.642 0.554
0.698 12.344
1.862 18.220

<0.001
0.001
0.46

<0.001

<0.001

0.974 (0.965-0.982)
1.090 (1.034-1.148)
0.620 (0.176-2.182)
0.086 (0.022-0.338)
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confidence interval: 0.914-0.981).

The systemic immune inflammatory index (neutrophil
percentage x platelet count / lymphocyte percentage) can
reflect the balance between the inflammatory status and
the immune response of patients (15). When the systemic
immune inflammatory index of patients with gastric cancer
increases, it indicates an elevation in neutrophil and platelet
levels but a decrease in lymphocyte level. An increase in
neutrophil count indicates an elevated inflammatory state in
the patient, which in turn is conducive to the formation of
local blood vessels in the tumor and the rapid growth and
metastasis of tumor cells, which ultimately lead to a poor
prognosis (16,17). Platelets are small pieces of cytoplasm
shed from the cytoplasm of mature megakaryocytes in
the bone marrow and are involved in biological processes
such as tumor growth, tumor cell extravasation, and tumor
metastasis, which can inhibit the apoptosis of tumor cells
and maintain the integrity of tumor blood vessels. A high
platelet count can promote tumor blood vessel formation,
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Figure 2 The value of the systemic immune inflammation index
in predicting objective remission in patients with gastric cancer

treated with neoadjuvant chemotherapy.

Table 4 Analysis of prognosis for the two groups

Yang et al. Neoadjuvant chemotherapy in gastric cancer

which in turn leads to the rapid growth and metastasis of
tumor cells (18,19). Lymphocytes are the main immune
cells that kill tumor cells, and their decreased levels indicate
a decrease in the body’s tumor-suppression ability (20,21).
Overall, when systemic immune inflammatory index is
increased, the body’s ability to kill tumor cells is hindered,
while the degree of tumor angiogenesis and tumor cell
invasiveness increases, which in turn leads to poor prognosis
of patients with malignant tumors. Although there is a lack
of studies confirming the value of the systemic immune
inflammatory index in assessing patients with gastric cancer
treated with neoadjuvant chemotherapy, Fu ez 4l. reported
that this index was an independent factor influencing
overall survival (7). A study in patients with early-stage
gastric cancer also demonstrated a significant decrease in
overall survival in patients with higher systemic immune
inflammatory index scores as compared to those with low
scores (81.9% wvs. 96.2%, P<0.001) (15). Ding et al. found
that systemic immune-inflammatory index combined with
prognostic nutritional index had good value in predicting
treatment response and prognosis in patients with locally
advanced gastric cancer (sintilimab and XELOX) (21).
Similar results were achieved in patients with locally
advanced gastric cancer who received neoadjuvant
chemotherapy alone (22), supporting this study and
affirming the value of the systemic immune-inflammatory
index in evaluating neoadjuvant chemotherapy response
in patients with gastric cancer. Studies in patients with
rectal and pancreatic cancer have also confirmed the value
of systemic immune-inflammatory index in predicting the
efficacy of neoadjuvant treatment (23,24).

Limitations

A major limitation of this retrospective, clinical study is that
it did not examine the relationship between the systemic
immune inflammation index and prognosis of patients with
gastric cancer undergoing neoadjuvant chemotherapy at the

Variables Objective remission group (n=112), n (%) Control group (n=70), n (%) ¥* value P value
Radical resection 108 (96.43) 60 (85.71) 5.537 0.02
3-year recurrence 52 (46.43) 47 (67.14) 7.450 0.01
3-year metastasis 46 (41.07) 42 (60.00) 5.446 0.02
3-year mortality 23 (20.54) 28 (40.00) 8.091 0.004

Copyright © 2025 AME Publishing Company. All rights reserved.
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molecular level.

Conclusions

The efficacy of neoadjuvant chemotherapy in patients with
locally advanced gastric cancer has an important impact on
the prognosis, and the systemic immune inflammation index
may be a reliable biological indicator of its efficacy.
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