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Abstract. Human epidermal growth factor receptor-2
(HER2) negative advanced gastric cancer (GC) has a high
global incidence and mortality rate with limited options for
second-line treatment. Monotherapy is not effective and
the combination of chemotherapy and immunotherapy has
not yet been included in the guidelines. The present study
aimed to explore a new treatment approach by conducting a
single-center, retrospective, observational real-world study. A
total of 21 patients with advanced HER2-negative GC, who
had progressed after receiving standard first-line regimens
[tegafur, gimeracil and oteracil potassium capsules (S-1) or
capecitabine plus oxaliplatin], were selected. The applica-
tion of programmed cell death-1 (PD-1) inhibitor combined
with taxanes was selected as the second-line treatment. The
primary outcomes measured were progression-free survival
(PES), pathological complete response, objective response rate
(ORR), disease control rate (DCR) and adverse reactions in
the present patient cohort. The median (m)PFS in the overall
population was 7.1 months, with a 95% confidence interval
(CI) of 6.0-8.2 months and the median overall survival
(mOS) was 11.3 months, with a 95% CI of 4.5-18.2 months.
The ORR was 9.5% and the DCR was 90.5%. Univariate
and multivariate analyses indicated that Ki67 <70% and
tumor marker-positive status [one or two increases among
carcinoembryogenic antigen (CEA), cancer antigen (CA) 199
and CA125] were independent prognostic factors for PFS and
overall survival (OS) in second-line treatment. Significant
statistical differences were noted in PFS (mPFS=5.3 months,
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95% CI: 3.1-7.5 months vs. mPFS=9.1 months, 95% CI:
6.2-12.0 months; P=0.002) and OS (mOS=8.8 months,
95% CI: 7.0-10.7 months vs. mOS=17.2 months, 95% CI:
16.0-18.5 months; P=0.013) between the Ki67-high group
(Ki67 =70%) and the Ki67-low group (Ki67 <70%). Significant
statistical differences were noted in OS between tumor
marker-negative status (CEA, CA199 and CA125 within
normal range) and tumor marker-positive status (one or two
increases among CEA, CA199 and CA125; mOS=17.2 months,
95% CI: 16.0-18.4 months vs. mOS=8.8 months, 95% CI:
5.3-12.4 months; P=0.018); however, no significant differ-
ences were noted in PFS between these two groups. The
present study retrospectively analyzed the new second-line
approach of PD-1 inhibitor combined with taxanes for HER2
negative GC which effectively improved patient PFS and OS
compared with single-agent chemotherapy. The expression
levels of Ki67 and the tumor marker-negative status possess
potential clinical value in monitoring prognosis and guiding
future individualized use of chemotherapy combined with
immunotherapy.

Introduction

Gastric cancer (GC) ranks the fifth most prevalent cancer and
the fifth leading cause of cancer-related deaths worldwide.
Notably, >40% of the global GC mortality burden is noted
in China, which is significantly higher than that observed in
Europe, America, Japan and South Korea. Furthermore, the
majority of Chinese patients with GC present at an advanced
stage at diagnosis, resulting in an overall 5-year survival rate
of 35.9% (1,2). In the past 10 years, only the targeted drug
trastuzumab combined with chemotherapy for HER?2 positive
patients has achieved overall survival benefits in the first-line
treatment of advanced gastric cancer, while other HER2
targeted drugs have not been successful. With the exception of
a small subset of patients with human epidermal growth factor
receptor-2 (HER?2)-positive cancer eligible for anti-HER?2
therapy, the vast majority of HER2-negative cases still depend
on chemotherapy as their primary treatment. However, recent
advancements in immunotherapy have introduced promising
alternatives. Specifically, programmed cell death-1 (PD-1)
inhibitors have demonstrated remarkable efficacy.
Attraction-2 study in 2017 is a phase III clinical trial
conducted in the Asian region, which includes patients with
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advanced gastric and gastroesophageal junction adenocarci-
nomas who have been resistant or intolerant to at least two
chemotherapy regimens. The ATTRACION-2 indicated that
nivolumab showed significant OS benefits in patients with
gastric cancer who had failed at least second-line treatment,
rendering it the world's first PD-1 inhibitor to receive indica-
tions for advanced gastric cancer treatment. International
guidelines unanimously recommend nivolumab as a new
standard for the treatment of GC at or after the third line (3).
In September 2020, the preliminary results of Checkmate 649
study were presented at the annual meeting of the European
Society for Medical Oncology, bringing the first PD-1 antibody
nivolumab that may prolong survival to the first-line treatment
of HER2 negative advanced gastric cancer. The research results
showed that nivolumab combined with chemotherapy has
significant short-term efficacy and long-term survival benefits
compared with chemotherapy alone. Based on the impressive
OS outcomes reported in the study, the combination therapy
of nivolumab and chemotherapy has become the first-line
standard treatment for HER2 negative advanced gastric cancer
and GEJ adenocarcinoma. In addition, the ORIENT-16 study,
led by Chinese researchers, further supported the use of sintil-
imab plus chemotherapy as a viable first-line option, providing
a robust foundation for the standard of care in treating patients
with advanced GC in China (4,5).

However, second-line treatment for advanced GC remains
challenging, despite the rapid advancements in single-agent
immunotherapy under stringent limitations and chemotherapy
alone. Consequently, significant potential has been revealed
for the combination of PD-1 inhibitors with paclitaxel in the
second-line treatment of GC, an area that currently lacks
substantial exploration.

The present study focused on patients with HER2-negative
GC who experienced recurrence or metastasis following treat-
ment with the SOX or XELOX regimens. These patients were
subsequently transitioned to second-line therapy with PD-1 anti-
bodies, such as nivolumab, pembrolizumab, or camrelizumab
in combination with taxanes (docetaxel or nab-paclitaxel). The
primary objectives were to evaluate progression-free survival
(PES), OS, objective response rate (ORR), disease control rate
(DCR) and adverse reactions in this cohort.

Materials and methods

Patients. The present study was a retrospective, non-interven-
tional, single-center cohort study of patients with advanced
GC who were initiated on second-line therapy between March
2021 and October 2023 (index date). For each patient, all
available data between the index date and the end of clinical
activity, end of follow-up (May 2024) or death (whichever
occurred first) were retrospectively collected. The data set for
the statistical analysis was prepared between May and June
2024, and the final study report was released in July 2024.

A total of 21 patients were selected with HER2-negative
advanced GC who had progressed on standard regimens of
SOX (130 mg/m? of oxaliplatin a day, intravenous drip, 21 days
for 1 cycle; 40 mg/(m*day) of S-1 capsules, orally, days 1-14,
21 days for 1 cycle) or XELOX (130 mg/m? of oxaliplatin per
day, intravenous drip, 21 days for 1 cycle; 1,000 mg/m? of
capecitabine twice a day, days 1-14, 21 days for 1 cycle).

The eligibility criteria for the present study were as
follows: 1) Histologically proven HER?2 (-) adenocarcinoma of
the stomach or gastroesophageal junction, ii) administration of
platinum and fluorouracil-based first-line therapy, iii) absence
of concomitant advanced malignant disease, iv) refractory
or intolerant to fuoropyrimidine and v) administration of
taxane-based second-line chemotherapy following disease
progression during first-line chemotherapy or recurrence
within 6 months following the last adjuvant chemotherapy
dose. Patients with a history of taxane treatment and/or those
with serious complications were excluded, such as active
infection, renal failure (serum creatinine level =3.0 mg/dl) and
hepatic failure or obstructive jaundice (serum total bilirubin
level =2.0 mg/dl).

Methods. The second-line regimen included taxanes (docetaxel,
nab-paclitaxel) in combination with immunotherapy (nivolumab,
pembrolizumab, camrelizumab); the patients were evaluated
using RECIST 1.1 criteria (https:/recist.eortc.org/) until disease
progression or intolerable side effects.

Outcomes. The responses were evaluated by investigators per
RECIST vl.1 using imaging at baseline and every 8 weeks
until disease progression. A complete response (CR) or a
partial response (PR) was confirmed with one sequential
tumor assessment at least 4 weeks later.

Safety was evaluated according to the NCI Common
Terminology Criteria for Adverse Events, version 5.0. Clinical
examination, adverse events (AEs) reported by patients and
blood count tests were conducted and carefully evaluated
on a weekly basis during each cycle. Other general safety
assessment examinations, including biochemistry tests, elec-
trocardiograms and echocardiography and safety assessments
were performed on day 1 of every cycle. The causality of AE
classification was performed by the investigators.

The primary endpoint was ORR (confirmed CR or PR),
as determined by the investigators. Secondary endpoints
were investigator-assessed PFS (defined as the time from the
initiation of second-line therapy to the first occurrence of
progression or death, whichever occurred first), OS (initiation
of second-line therapy until death from any cause), duration
of response (DOR; first occurrence of response to disease
progression or death from any cause, whichever occurred first),
DCR; proportion of patients with an optimal Odds ratio (OR)
of CR or PR or stable disease =8 weeks), safety and tolerability.

Statistical analysis. Statistical analysis was performed using
the SPSS statistical software (version 26.0; IBM Corp.) and
Prism software (version 9.5; GraphPad Software, Inc.). The
Kaplan-Meier method was used to estimate survival rates.
The log-rank test was used to evaluate the survival differences
between subgroups. The Cox proportional hazards model for
multivariate survival analysis was used to assess predictors
related to survival, compute hazard ratios (HR) and 95%
confidence intervals (Cls). Two-sided P<0.05 were considered
to indicate a statistically significant difference.

Data availability. All data required to evaluate the conclusions
in the study is included in the figures and/or tables of this article
or can be requested via the leading corresponding author.
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21 advanced Her2(-) gastric cancer patients recieved
second-line chemotherapy and targeted therapy

21 had at least one postbaseline efficacy assessment after the
second-line therapy

y

—_—

2 PD at first evaluation and en
tered to third-line therapy

19 continued second-line treatment

y

17 SD at first evaluation
2 PR at first evaluation

<

y

1

15 died

6 treatment ongoing

y

21 included in the PP population
21 included in the safety analysis population

Figure 1. Research flowchart. HER2, growth factor receptor-2; SD, stable disease; PR, partial response; PD, progressive disease; PP, per protocol.

Ethics approval and consent to participate. The present
study was approved by the Ethics Committee of Shanghai
Changhai Hospital, Naval Medical University (approval
no. KTSB20240716031; Shanghai, China). Patient informed
consent was waived due to the retrospective nature of the study.

Results

Study design and participants. A total of 21 patients with
HER2-negative advanced GC who progressed following
platinum and fluorouracil-based therapy were enrolled. As
of May 1, 2024, the median follow-up time was 14.4 months
(range, 10.5-18.4), and six (28.6%) patients remained under
treatment (Fig. 1). The baseline characteristics are summa-
rized in Table I. Briefly, the median age was 55 years (range,
36-68); two patients (9.5%) exhibited three metastatic sites, one
(4.8%) presented with lung metastasis, three (14.3%) presented
with liver metastasis, four (19.0%) exhibited bone metastasis

and five (23.8%) presented with peritoneal metastasis. All
21 patients (100.0%) had previously received fluorouracil
combined with oxaliplatin.

According to patient records, an anti-PD-1 inhibitor was
administered in combination with taxane chemotherapy in the
second line. The patients received 200 mg pembrolizumab,
nivolumab at 3 mg/kg and 200 mg camrelizumab intrave-
nously once every 3 weeks following chemotherapeutic agents.

Efficacy. In the population, 17 patients (81.0%) were evalu-
ated as stable disease (SD), 0 (0.0%) achieved CR, 2 (9.5%)
achieved PR and 6 (28.6%) patients remained under treatment.
In addition, 2 events (9.5%) of disease progression and 15
(71.4%) deaths occurred (Figs. 1 and 2, Table II). The mPFS
was 7.1 months (95% CI, 6.1-8.1 months) and the median OS
was 11.3 months (95% CI, 4.5-18.2 months; Fig. 3A and B).
The ORR was 9.5% (2/21) and the DCR was 90.5% (19/21)
(Table II). Univariate and multivariate analyses indicated that
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Table I. Predictive variables for OS and PFS of patients with advanced stomach adenocarcinoma by log rank test.

PFS (months)

OS (months)

Variables Case Median P-value Case Median p?

Age, years
<55 10 193 0.907 10 340 0475
>55 11 213 11 493

Sex
Male 16 212 0.961 16 340 0.948
Female 5 224 5 493

Eastern cooperative oncology group
0 2 n.a. 2 n.a. 0.336
1 19 212 19 340

WHO Grade
Gl 1 273 0.921 1 517 0.802
G2 7 213 7 340
G3 13 212 13 315

T status
T1 0 n.a. 0.674 0 n.a. 0.943
T2 0 n.a. 0 n.a.
T3 14 213 14 493
T4 7 212 7 265

N status
NO 0 n.a. 0.221 0 n.a. 0.303
N1 2 218 2 228
N2 8 213 8 494
N3 11 193 11 315

M status
MO 3 n.a. 0.156 3 340 0.644
M1 18 212 18 315

Metastatic site

Lung
Negative 20 212 0.348 20 340 0.691
Positive 1 n.a. 1 n.a.

Liver
Negative 18 198 0.973 18 493 0.721
Positive 3 243 3 303

Bone metastasis
Negative 17 212 0.108 17 315 0.393
Positive 4 286 4 493

Only lymph node or soft tissue
Negative 8 224 0.451 8 517 0.367
Positive 13 193 13 315

Ascitic fluid
Negative 20 212 0.729 20 493 0454
Positive 1 213 1 315

Peritoneal metastasis
Negative 16 213 0.800 16 493 0.946
Positive 5 193 5 340

Number of distant metastases
0 5 224 0.829 5 517 0.549
1 8 159 8 231
2 6 213 6 315
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PFS (months)

OS (months)

Variables Case Median P-value Case Median p?
3 2 130 2 216
4 0 n.a. 0 n.a.
5 0 n.a. 0 n.a.
Programmed cell death 1 ligand 1
Negative 17 212 0.680 17 340 0.397
Positive 4 218 4 228
Ki67
Low 10 273 0.002 10 517 0.013
High 11 159 11 265
Tumor marker-1
Negative 8 224 0.408 8 517 0.018
Positive 13 212 13 265
“Log-rank test. PFS, progression-free survival; OS, overall survival; n.a., median not achieved.
Table II. Tumor response.
Best overall response N (%)
Complete response 0(0.0)
Partial response 2(9.5)
Stable disease 17 (81.0)
Progressive disease 2(9.5)
Not evaluated 0(0.0)
" PR Objective response rate 2(9.5)
E M rD Disease control rate 19 (90.5)
& M sD Responses were assessed with RECIST v1.1.
Treatment ongoing
3.1-7.5 months vs. mPFS=9.1 months, 95% CI 6.2-12.0 months,
P=0.005) and OS (mOS=8.8 months, 95% CI 7.0-10.7 months
vs. mOS=17.2 months, 95% CI 16.0-18.5 months, P=0.023)
between the two groups. The OS rate was 100.0% at 6 months
I T T T 1 and 78.8% at 12 months in the Ki67-low group (Fig. 4A and B).
0 5 10 15 20 The tumor marker-negative (CEA, CA199 and CA125 were

Duration of treatment, months

Figure 2. Tumor response of each patient. PR, partial response; PD, progres-

sive disease; SD, stable disease.

Ki67 <70% (grouped by median 70%) and tumor marker-
positive [one or two increases among carcinoembryogenic
antigen (CEA), cancer antigen (CA)199 and CA125] were
independent prognostic factors for PFS and OS in second-line
treatment (Tables IIT and IV).

Ki67 =70% (Ki67-high) and Ki67 <70% (Ki67-low) were
used as stratification factors and significant statistical differ-
ences were observed in PFS (mPFS=5.3 months, 95% CI

all in the normal range) and tumor marker-positive (one or two
increases among CEA,CA199 and CA125) were used as stratifi-
cation factors; a significant difference was noted in OS between
the two groups (mOS=17.2 months, 95% CI 16.0-18.4 months
vs. mOS=8.8 months, 95% CI 5.3-12.4 months, P=0.018);
however, no significant differences were noted in PFS between
the two groups (mPFS=7.5 months, 95% CI 3.9-11.1 months vs.
mPFS=7.1 months, 95% CI 6.1-8.1 months, P=0.408). The OS
rate was 100.0% at 6 months and 75.0% at 12 months in the
tumor marker-negative group (Fig. 4C and D).

Safety. All patients (100%; n=21) experienced at least one
treatment-related AE (TRAE; Table V). A total of five patients
(23.8%) experienced grade 3 or 4 TRAEs, namely neutropenia
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Table III. Results of univariate Cox proportional-hazards analysis for overall survival for patients with advanced gastric cancer.

Variables p? Hazard ratio 95% Confidence interval

Age 0.480 1.521 0.475 4874
Sex 0.948 1.044 0.279 3.909
World Health Organization Grade 0.526 1.349 0.535 3.398
T status 0.943 0.957 0.291 3.150
N status 0.268 1.787 0.640 4993
M status 0.648 1.619 0.204 12.820
Ascitic fluid 0.469 2.173 0.266 17.746
Liver 0.724 1.325 0.278 6.311
Only lymph node or soft tissue 0.375 1.712 0.522 5.611
Peritoneal metastasis 0.946 1.042 0.315 3.445
Bone metastasis 0.402 0.519 0.112 2.408
Number of distant metastases 0.863 1.050 0.603 1.830
Programmed cell death 1 ligand 1 0.406 1.758 0.465 6.645
Ki67 0.023 4.737 1.239 18.105
Tumor marker 0.033 5.596 1.151 27.212

*COX univariate analysis.

(14.3%; n=3), thrombocytopenia (9.5%; n=2) and pancreatitis
(4.8%; n=1). A serious TRAE (grade 3 immune-related
pancreatitis) was observed in one patient (4.8%); pancreatitis
resolved following hormonal therapy, whereas immuno-
therapy was permanently discontinued. No treatment-related
deaths occurred.

Potential immune-related AEs included increased
thyroid-stimulating hormone (42.9%; n=9), as well as hypo-
thyroidism (14.3%; n=3), hepatitis (4.8%; n=1) and erythra
(4.8%; n=1).

Discussion

Currently, the second-line regimens recommended by
guidelines for patients with HER2-negative GC are consid-
ered ineffective, and the use of PD-1 inhibitors is subject
to stringent criteria. Previous studies exploring second-line
treatments for advanced GC, such as KEYNOTE-061, have
investigated the efficacy of pembrolizumab. In the present
study, when PD-L1 Combined Positive Score (CPS) was =1,
pembrolizumab did not demonstrate statistically significant
improvements in PFS, OS, or ORR compared with paclitaxel.
Statistically significant improvements in OS were observed
only in tumors with PD-L1 CPS =10 or microsatellite
instability-high (MSI-H) (6).

The study Checkmate-032 evaluated the effectiveness of
nivolumab, either alone or in combination with ipilimumab,
as second-line and subsequent therapy for advanced GC.
However, the present study did not yield ideal outcomes with
regard to OS.

While previous clinical trials have not revealed significant
benefits of immune monotherapy across the entire population
of patients with HER2-negative GC, there is potential for
exploration in combining immunotherapy with chemotherapy
or targeted therapies (7).

Table IV. Cox multivariate analyses of prognostic factors on
overall survival.

Hazard 95% Confidence
Variables p? ratio interval
Ki67 0.011 6.884 1.545 30.677
Tumor marker 0.017 8.642 1.482 50.406

*COX multivariate analysis.

To further explore the use of chemotherapeutic drugs that can
be effectively co-administered with immunotherapy, previous
research studies have highlighted the widespread consideration
among clinical trials that platinum-based chemotherapies
and PD-1 inhibitors exhibit a synergistic effect. As a result,
tumor treatment guidelines for GC, esophageal cancer, lung
cancer and other malignancies recommend the combination of
immunotherapy with platinum-based agents (8-11).

In addition, the combination of paclitaxel and immuno-
therapy has demonstrated promising outcomes. Notably, recent
Chinese clinical trials, such as the ESCORT-1st study, have
demonstrated that the use of the PD-1 inhibitor camrelizumab
in conjunction with paclitaxel and cisplatin significantly
improves PFS and OS rates in patients with advanced
esophageal squamous cell carcinoma compared with standard
first-line chemotherapy. This combination achieved an impres-
sive response rate of 72.1% (12).

The present study selected a chemotherapy regimen
(paclitaxel combined with cisplatin) that exhibited a superior
synergistic effect with immunotherapy, rather than the more
commonly used 5-fluorouracil and cisplatin combination.
These findings have important implications for guiding
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Figure 3. Analysis of PFS and OS in the overall population. (A) PFS of the total population. (B) OS of the total population. PFS, progression free survival;

OS, overall survival; CI, confidence interval.
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Figure 4. Analysis based on Ki67 and tumor marker expression. (A) and (B) PFS and OS of the Ki67-high and Ki67-low groups. (C) and (D) PFS and OS of
the TM-negative and TM-positive groups. TM-Negative, CEA, CA199 and CA125 are all in the normal range; TM-Positive, one or two increases among CEA,
CA199 and CA125. PFS, progression free survival; OS, overall survival; TM, tumor marker; CEA, carcinoembryogenic antigen; CA, cancer antigen; HR,

hazard ratio.
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Table V. AEs.
No. (%), n=21

AEs All grade Grade 1-2 Grade 3 Grade 4

Hematologic toxicity
Neutropenia 10 (47.6) 7 (33.3) 2(14.3) 1(4.8)
Anemia 10 (47.6) 10 (47.6) 0(0.0) 0(0.0)
Thrombocytopenia 3(14.3) 1(4.8) 1(4.8) 1(4.8)

Non-hematologic toxicity
Fatigue 19 (90.5) 19 (90.5) 0(0.0) 0(0.0)
Anorexia 13 (61.9) 13 (61.9) 0(0.0) 0(0.0)
Nausea 19 (90.5) 19 (90.5) 0(0.0) 0(0.0)
Vomiting 9(42.9) 9 (42.9) 0(0.0) 0(0.0)
Hypertension 6 (28.6) 6 (28.6) 0(0.0) 0(0.0)
TSH increased 9(42.9) 9(42.9) 0(0.0) 0(0.0)
Hypothyroidism 4(19.0) 4(19.0) 0(0.0) 0(0.0)
Alanine transaminase/aspartate aminotransferase increased 4 (19.0) 4 (19.0) 0(0.0) 0(0.0)
Palmar-plantar erythrodysesthesia 9(42.9) 9 (42.9) 0(0.0) 0(0.0)
Proteinuria 2(9.5) 2(9.5) 0(0.0) 0(0.0)
Pancreatitis 1(4.8) 0(0.0) 1(4.8) 0(0.0)
Erythra 1(4.8) 1(4.8) 0(0.0) 0(0.0)
Hepeatitis 1(4.8) 1(4.8) 0(0.0) 0(0.0)

Potential immune-related AEs
Pancreatitis 1(4.8) 0(0.0) 1(4.8) 0(0.0)
Erythra 1(4.8) 1(4.8) 0(0.0) 0(0.0)
Thyroid stimulating hormone increased 9(42.9) 9 (42.9) 0(0.0) 0(0.0)
Hypothyroidism 3(14.3) 3(14.3) 0(0.0) 0(0.0)
Hepeatitis 1(4.8) 1(4.8) 0(0.0) 0(0.0)

AE, adverse event.

clinical practice in the treatment of esophageal cancer in
Chinese patients.

For HER2-negative patients with GC, if the first-line
treatment with platinum and fluorouracil has progressed, the
second-line treatment options are still limited to taxanes, such
as paclitaxel, albumin paclitaxel, and docetaxel, or irinotecan.
The mPFS data for single-agent taxanes were reported to be
slightly improved compared with those for irinotecan (3.6 vs.
2.3 months) (13,14). The only double-agent treatment used was
ramucirumab combined with paclitaxel; however, its mPFS
only reached 4.14 months, which was slightly higher than
the 3.15 months noted for paclitaxel (15). According to the
NCCN guidelines, the use of immune checkpoint inhibitors as
monotherapy is only recommended for patients with MSI-H/
deficient mismatch repair. For the second-line treatment of
HER2-negative GC, no mature data have been reported for the
combination of chemotherapy and immunotherapy to date. In
a phase II clinical trial (NCT04982276) reported at the 2024
ASCO conference, the combination of cadonilimab with pulo-
cimab and paclitaxel as a second-line treatment for patients
with advanced gastric or gastroesophageal junction cancer
indicated encouraging efficacy and controllable safety. The
mPFS values for the two groups (cadonilimab + pulocimab +

paclitaxel vs. pulocimab + paclitaxel) were 6.8 months (95%
CI, 4.1-11.2) and 4.9 months (95% CI, 3.2-7.1), respectively (16).
Irinotecan monotherapy is not as effective as taxanes and
there is no clear report on its ability to enhance efficacy in
tumor treatment when combined with immunotherapy. The
application of platinum-based drugs on second-line patients
with HER2 negative GC who have already used them in
the first line results in the selection of the combination of
taxanes and immune checkpoint inhibitors as a second-line
treatment for GC.

Therefore, the present study conducted a retrospective
analysis of patients with HER2-negative GC who used taxanes
combined with immunotherapy in the second line therapy; their
mPFS reached 7.1 months, which was approximately twice as
long as that of taxanes. The most common adverse reactions
of the combination of chemotherapy and immunotherapy were
safe and controllable and there was only one case of serious
adverse reactions leading to discontinuation of medication.
The present study suggested that a longer OS may be related to
normal levels of tumor markers (the levels of CEA, CA199 and
CA125 were all in the normal range) and PFS did not reach a
statistically significant difference, which may be related to the
limited sample size. This is consistent with certain previous
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studies, which reported that patients with locally advanced GC
and normal CEA/CA19-9 ratio may be associated with longer
survival (17). In addition, for patients with advanced cancer
stage who only underwent palliative resection of metastatic
foci, as well as patients with GC who underwent neoadjuvant
chemotherapy and surgery or direct radical gastrectomy, the
normalization of the levels of CEA or CA19-9 in the early
postoperative period was a strong prognostic factor for GC,
notably in patients with high levels of tumor markers prior
to surgery (17-19). Moreover, an increase in Ki67 levels also
indicated that it was an independent prognostic factor for PFS
and OS in the second-line treatment of HER2-negative GC.
Following grouping, it was suggested that a significant statis-
tical difference was noted in PFS and OS between the two
groups. A lower number of studies have explored the associa-
tion of Ki67 in GC, and it has been reported that a decrease in
Ki67 expression is an independent predictor of recurrence-free
survival in patients with GC and peritoneal metastasis
following induction of chemotherapy (20). With regard to the
immunotherapy, a previous study suggested that CPS =1/CPS
=5/CPS =10 was significantly and independently related to the
Ki67 index, which was explored as a potential biomarker for
GC anti-PD-1 treatment (21). The results also revealed that the
Ki67 index exhibited a certain predictive significance for the
prognosis of chemotherapy combined with immunotherapy.

In the present study, the PD-1 inhibitors including
nivolumab, pembrolizumab and camrelizumab have not
yet obtained the second-line indication for HER2-negative
GC (22-24) and their application is limited. The current
retrospective analysis provides another possibility for the
effectiveness of the scheme.

The swift advancement of immunotherapy has enabled a
significant leap in the quality of cancer treatment outcomes.
Existing and ongoing clinical studies have demonstrated that
by leveraging additional molecular markers to identify suit-
able patients, the combination of immunotherapy with other
therapeutic approaches holds great promise. This integrated
strategy is expected to yield superior benefits and improve
clinical outcomes for a broader range of patients with cancer.

However, the small sample size of the present study neces-
sitates further supplementation with additional clinical cases
to fully validate the conclusions drawn. Early patient data
lacked CPS and other genetic testing results, introducing limi-
tations in data grouping. These limitations will be addressed
in subsequent data collection efforts. The combination of
immunotherapy and taxanes has shown significant improve-
ments in mPFS (increase to 7.1 months) and mOS (increase
to 11.3 months) for second-line treatment in patients with
advanced HER2-negative GC. Notably, these findings are yet
to be incorporated into clinical guidelines. In addition, the
expression levels of Ki67 and the status of tumor markers,
such as CEA, CA19-9, and CA125 have emerged as important
prognostic factors for these patients.
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