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Background: Platinum-based chemotherapy combined with immune checkpoint inhibitors (ICIs) is now 
becoming the standard first-line therapy for human epidermal growth factor receptor 2 (HER2)-negative 
advanced gastric cancer (AGC). In China, paclitaxel has shown good efficacy and tolerability in AGC as an 
alternative for first-line therapy. Combining ICIs with paclitaxel-based chemotherapy may lead to improved 
tumor immune microenvironment, but evidence in paclitaxel combing with ICIs as first-line regimen is 
lacking. This multicenter, retrospective research aims to compare effectiveness and tolerability of paclitaxel-
based chemotherapy combined with ICIs versus chemotherapy alone as a first-line treatment of HER2-
negative AGC in a real-world setting.
Methods: Eighty-six patients with HER2-negative AGC were included from 2017 to 2022. Among them, 
57 patients received paclitaxel-based chemotherapy plus ICIs, and 29 patients received paclitaxel-based 
chemotherapy alone. We compared the efficacy and incidence of adverse events between the two therapy 
options.
Results: Significant improvements in median progression-free survival (PFS) (8.77 versus 7.47 months; 
P=0.04) and median overall survival (OS) (15.70 versus 14.33 months; P=0.04) were observed in the ICIs 
combined with paclitaxel-based chemotherapy group. The use of ICIs also significantly prolonged the 
duration of response (DOR) (7.47 versus 4.59 months; P=0.02). Meanwhile, the ICIs plus chemotherapy 
group demonstrated significantly improved objective response rate (ORR) (50.9% vs. 27.6%; P=0.03) and 
disease control rate (DCR) (98.3% vs. 82.8%; P=0.01), and the side effects were tolerable.
Conclusions: In summary, for HER2-negative AGC, ICIs plus paclitaxel-based chemotherapy is effective 
with mild toxicities, which should be considered as an alternative first-line therapy regimen.
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Introduction

Background

Gastric cancer is one of the most common tumors in the 
world, especially in East Asian countries (1). Unfortunately, 
most of the patients have unresectable tumors at their 
initial consultation in China, resulting in a poor overall  
prognosis (2). Currently, for advanced gastric cancer (AGC), 
the basic form of treatment is still palliative chemotherapy 
but it shows limited survival advantage (3). Median survival 
for patients using chemotherapy alone is generally less than 
1 year (4). Despite the proliferation of new drugs, effective 
therapies to lengthen patients’ survival with AGC are still 
lacking.

Rationale and knowledge gap

Recently, newly developed immune checkpoint inhibitors 
(ICIs) have shown reliable anti-cancer effects in many 
solid tumors, and ICIs have become the standard of care 
treatment for serval malignancies (5-7). For the treatment 

of AGC, some of the latest pivotal phase III studies of 
programmed cell death-1 (PD-1) inhibitors along with 
conventional agents demonstrated encouraging efficacy. 
These findings have changed the first-line therapy landscape 
for AGC. In CheckMate-649, nivolumab plus chemotherapy 
(FOLFOX/XELOX) significantly improved overall 
survival (OS) in the programmed cell death ligand-1 (PD-
L1) combined positive score (CPS) ≥5 group and overall 
population. In the PD-L1 CPS ≥5 group, nivolumab 
combined with FOLFOX/XELOX resulted in a median 
OS of 14.4 months and a median progression-free survival 
(PFS) of 7.7 months, which exceeded 6.1 months and  
11.1 months compared with chemotherapy alone (8). 
Nivolumab plus oxaliplatin-based chemotherapy has been 
approved by the Food and Drug Administration (FDA) as the 
first-line therapy for AGC irrespective of PD-L1 CPS based 
on the findings of CheckMate-649. In China, guidelines list 
nivolumab plus XELOX/FOLFOX the preferred regimen 
for PD-L1-positive AGC (9). Additionally, in China, many 
newly developed domestic ICIs are used in clinical trials 
for first-line treatment of AGC, such as ORIENT-16 (10), 
CS1001-101 (11) and SHR1210 (12). The above research 
results have confirmed the exact efficacy of paclitaxel plus 
ICIs in the therapy of AGC.

Currently, platinum-based chemotherapy is the 
standard regimen for first-line therapy of AGC (13,14). 
However, platinum-based regimen typically has more 
toxic events (15). Paclitaxel alone or in combination with 
fluoropyrimidine shows good efficacy and tolerability 
in AGC, and is considered an alternative to first-line 
chemotherapy for AGC in China (16,17). In a previous 
phase III clinical study, paclitaxel-based chemotherapy 
demonstrated a more favorable survival benefit and more 
manageable toxicity compared to oxaliplatin plus S-1, 
further proving the feasibility of paclitaxel as first-line 
treatment (18). Furthermore, studies have shown that 
paclitaxel may enhance the function of antigen-presenting 
cells (APCs), inhibiting the function of regulatory T cells 
(Tregs) and modulating related cells to promote the activity 
of cytotoxic T cells, thus enhancing anti-tumor immune 
response and improving the efficacy of immunotherapy 
(19-22). Meanwhile, the efficacy of paclitaxel combined 
with immunotherapy is supported by several studies in 
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neoadjuvant or conversion therapy and second-line therapy 
of AGC (23,24).

Objective

Until  now, immunotherapy plus  pacl i taxel-based 
chemotherapy as first-line therapy has not been reported. 
Thus, the objective of our retrospective research was to 
compare the efficacy and safety of immunotherapy plus 
paclitaxel-based chemotherapy as a first-line therapy in 
AGC versus paclitaxel-based chemotherapy alone. We 
present this article in accordance with the STROBE 
reporting checklist (available at https://jgo.amegroups.com/
article/view/10.21037/jgo-23-814/rc).

Methods

Patients

In this retrospective research, we compared the efficacy 
and safety of ICIs in combination with paclitaxel plus 
fluoropyrimidine (the ICIs plus chemotherapy group) versus 
paclitaxel plus fluoropyrimidine (the chemotherapy alone 
group). Our study collected data from eighty-six AGC 
patients receiving first-line treatment from July 2017 to July 
2022 at three hospitals (Zhejiang Cancer Hospital, Taizhou 
Cancer Hospital and Zhejiang Medical & Health Group 
Hangzhou Hospital) in China. Among 86 patients, 57 were 
included in the ICIs plus chemotherapy group and 29 were 
included in the chemotherapy alone group. The study was 
conducted in accordance with the Declaration of Helsinki (as 
revised in 2013) and was approved by the Ethics Committees 
of Zhejiang Cancer Hospital (No. IRB-2022-443), Taizhou 
Cancer Hospital (No. 2023-031), and Zhejiang Medical & 
Health Group Hangzhou Hospital (No. 2023015). Because 
of the retrospective nature of the study, the requirement for 
informed consent was waived. The inclusion criteria include: 
(I) gastric adenocarcinoma confirmed by histology; (II) 
human epidermal growth factor receptor 2 (HER2)-negative; 
(III) previously untreated metastatic or unresectable disease 
(If the time of recurrence was greater than 6 months from 
the last adjuvant chemotherapy, prior adjuvant therapy 
was allowed); (IV) measurable lesions according to the 
Response Evaluation Criteria in Solid Tumors (RECIST) 
1.1; (V) Eastern Cooperative Oncology Group Performance 
Status (ECOG PS) 0, 1 or 2; (VI) patients received at 
least two cycles of therapy. Key exclusion criteria included 
active gastrointestinal bleeding, unsolved digestive tract 

obstruction, inadequate hepatic or renal function, loss to 
follow-up and incomplete treatment data.

Treatment

The ICIs plus chemotherapy group received ICIs combined 
with paclitaxel-based chemotherapy. The paclitaxel-based 
chemotherapy included paclitaxel (75 mg/m2 intravenously 
on day 1 & 8) or nab-paclitaxel (125 mg/m2 intravenously on 
day 1 & 8) in combination with capecitabine (1,000 mg/m2  
bid d1–14) or S-1 (40 mg/m2 bid d1–14). Chemotherapy 
was administered every three weeks. Patients received anti-
PD-1 antibody 200 mg/time which was repeated every three 
weeks or as instructed. The chemotherapy group received 
paclitaxel-based chemotherapy alone. After receiving up to 
eight cycles of combination therapy, patients who remained 
stable disease (SD) were then administered capecitabine or 
S-1 with anti-PD-1 antibody as maintenance treatment. 
Treatments were terminated when the disease progressed, 
or when the patient experienced intolerable adverse effects, 
or patients expressed consent for withdrawal.

Assessments

Tumor imaging was evaluated at baseline and after every 
two or three cycles according to RECIST v1.1. OS was 
the period from the date of first receipt of antineoplastic 
therapy to death for any reason. PFS was the period from 
the date of first receipt of antineoplastic therapy to first 
documented tumor progression or death for any reason 
before progression. Duration of response (DOR) was the 
period from the first tumor assessment as partial response 
(PR) or complete response (CR) to the first assessment as 
progressive disease (PD) or death from any cause before 
PD. Objective response rate (ORR) was the proportion 
of patients whose tumors achieved response (PR and CR) 
during treatment. Disease control rate (DCR) was the 
proportion of patients whose tumors achieved CR, PR and 
SD during treatment. Criteria for censoring included: (I) no 
disease progression or death by May 2023, (II) patient loss 
to follow-up. The censoring time of this subset patients was 
May 2023 or the date of last follow-up. Safety was assessed 
by the Common Terminology Criteria for Adverse Events 
(CTCAE) version 5.0.

Statistical analysis

The t-tests and Chi-squared test (χ2 test) were utilized to 
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examine differences in baseline characteristics. OS and 
PFS curves were estimated by Kaplan-Meier method and 
compared between the groups by the log-rank test. The 
hazard ratio (HR) was calculated using the Cox proportional 
hazards model. Statistics were considered significant for P 
values <0.05. The SPSS program, version 22.0, was used to 
analyze all of the data. 

Results

Patient characteristics

After excluding 29 ineligible patients (8 cases only received 
one cycle of anti-tumor therapy, 12 cases tested positive 
for HER2, 6 cases were lost to follow-up and 3 cases had 
incomplete treatment data) from the available cohort, we 
finally included 86 patients in this study. Among them,  
57 cases were included in the ICIs plus chemotherapy 
group, and 29 cases were included in the chemotherapy 
alone group. Disease characteristics at baseline are shown 
in Table 1. The ICIs plus chemotherapy group tended to 
include more patients with higher ECOG PS scores and 
patients with liver metastases (24.6% vs. 6.9%).

The median follow-up was 25.37 months and median 
treatment cycle was seven and six cycles in two groups, 
respectively. In the ICIs plus chemotherapy group, the 
ICIs used were sintilimab (36 patients, 63.2%), nivolumab 
(7 patients, 12.3%), tislelizumab (6 patients, 10.5%), 
camrelizumab (4 patients, 7.0%) and toripalimab (4 patients,  
7.0%). For chemotherapy regimen in the ICIs plus 
chemotherapy group, paclitaxel (3 patients), nab-paclitaxel 
(7 patients), paclitaxel plus S-1 (21 patients), paclitaxel 
plus capecitabine (1 patient), nab-paclitaxel plus S-1  
(20 patients), and nab-paclitaxel plus capecitabine (5 patients)  
were used. Meanwhile, in the chemotherapy alone group, 
paclitaxel (2 patients), nab-paclitaxel (1 patient), paclitaxel 
plus S-1 (11 patients), paclitaxel plus capecitabine (3 patients),  
nab-paclitaxel plus S-1 (8 patients), and nab-paclitaxel 
plus capecitabine (4 patients) were used (Table 1). In the 
chemotherapy alone group population, 21 (72.4%) of 29 
patients received subsequent anticancer therapy, including 
18 (62.1%) patients who received ICIs therapies. In the 
ICIs plus chemotherapy group, 29 (50.9%) patients received 
subsequent anticancer therapy, 17 (29.8%) of whom went on 
to receive anti-PD-1 therapy.

Efficacy

In the ICIs plus chemotherapy group, 1 (1.8%) of the 

57 patients had CR, 28 (49.1%) showed PR, 27 (47.4%) 
achieved SD, and 1 (1.8%) progressed. In the chemotherapy 
alone group, 8 (27.6%) of the 29 patients showed PR, 16 
(55.2%) had SD, and 5 (17.2%) progressed. The ICIs plus 
chemotherapy group significantly increased ORR (50.9% 
vs. 27.6%; P=0.03) and DCR (98.3% vs. 82.8%; P=0.01) 
compared with the chemotherapy alone group (Table 2).

The median PFS was 8.77 months in the ICIs plus 
chemotherapy group and 7.47 months in the chemotherapy 
alone group (HR 0.578; 95% CI: 0.376–0.995; P=0.04; 
Figure 1). The 1-year PFS rates in two groups were 32.6% 
and 4.4% respectively. Median OS was 15.70 months 
in the ICIs plus chemotherapy group and 14.33 months 
in the chemotherapy alone group (HR 0.540; 95% CI: 
0.293–0.993; P=0.04; Figure 2). The 1-year survival rates in 
two groups were 69.3% and 65.5%, and the 2-year survival 
rates were 36.2% and 12.8% respectively. Median DOR 
was 7.47 months in the ICIs plus chemotherapy group and 
4.59 months in the chemotherapy alone group (HR 0.368; 
95% CI: 0.148–0.916; P=0.02; Figure 3). In the ICIs plus 
chemotherapy group, significant prolongation of PFS, OS 
and DOR were observed.

Adverse events (AEs)

AEs in both groups of patients under treatment are listed 
in Tables 3,4. In sum, the regimens were well tolerated by 
patients in both groups, and most adverse reactions were 
grade 2 or lower. Bone marrow suppression, gastrointestinal 
reactions and alopecia were common in two groups 
(incidence >50%). The incidences of rash, abnormal liver 
function and hypothyroidism were higher in the ICIs 
plus paclitaxel-based chemotherapy group, but there 
was no statistical difference. Rash and hypothyroidism 
were thought to have a connection to ICIs. Bone marrow 
suppression (incidence >10%) was the most common severe 
AEs. There was no difference in the incidence of grade 3–4 
AEs between the two groups.

Discussion

Key findings

This is the first multicenter, retrospective research to 
explore the efficacy and tolerability of ICIs plus paclitaxel-
based chemotherapy as the first-line therapy of AGC. The 
results of our study demonstrated that the median PFS 
(8.77 versus 7.47 months; P=0.04), median OS (15.70 versus 
14.33 months; P=0.04) and DOR (7.47 versus 4.59 months; 
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Table 1 Basic characteristics

Characteristics ICI plus chemotherapy (n=57) Chemotherapy alone (n=29) P value

Age (years), mean ± SD 59.09±12.87 55.17±11.04 0.16

Sex, n (%) 0.91

Male 38 (66.7) 19 (65.5)

Female 19 (33.3) 10 (34.5)

ECOG PS, n (%) 0.04*

0 34 (59.6) 25 (86.2)

1 22 (38.6) 4 (13.8)

2 1 (1.8) 0

Primary tumor location, n (%) 0.12

Cardia 9 (15.8) 1 (3.4)

Gastric funds 4 (7.0) 2 (6.9)

Gastric body 17 (29.8) 10 (34.5)

Gastric antrum 21 (36.8) 16 (55.2)

Multiple/diffuse 6 (10.5) 0 (0.0)

Histology, n (%) 0.12

Well differentiated 0 (0) 0 (0)

Moderately differentiated 11 (19.3) 2 (6.9)

Poorly differentiated 46 (80.7) 27 (93.1)

Metastatic site, n (%)

Peritoneum 30 (52.6) 16 (55.2) 0.82

Liver 14 (24.6) 2 (6.9) 0.04*

Lymph node 25 (43.9) 12 (41.4) 0.82

Ovary 6 (10.5) 4 (13.8) 0.65

Others 14 (24.6) 5 (17.2) 0.43

PD-L1 status, n (%) 0.32

≥1 13 (22.8) 3 (10.3)

<1 5 (8.8) 2 (6.9)

Unknown 39 (68.4) 24 (68.4)

MMR, n (%) 0.77

pMMR/MSS 31 (54.4) 15 (51.7)

dMMR/MSI-H 2 (3.5) 2 (6.9)

Unknown 24 (42.1) 12 (41.4)

EBER, n (%) 0.08

Positive 3 (5.3) 0

Negative 17 (29.8) 15 (51.7)

Unknown 37 (64.9) 14 (48.3)

Table 1 (continued)
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P=0.02) in the ICIs plus paclitaxel-based chemotherapy 
group were significantly prolonged. Meanwhile, the ORR 
(50.9% vs. 27.6%; P=0.03) and DCR (98.3% vs. 82.8%; 
P=0.01) were also significantly increased in the ICIs plus 
chemotherapy group (Figure 4). Most patients may continue 
receiving medication until disease progressed since the 
toxicity was manageable.

Strengths and limitations

This is the first multicenter, retrospective research to 
explore the efficacy and tolerability of ICIs plus paclitaxel-

based chemotherapy as the first-line therapy of AGC. 
Paclitaxel is an alkaloid extracted from the Taxus brevifolia. 
Because of its unique anticancer mechanism and broad 
anticancer activity, paclitaxel is currently considered to be 
one of the most popular and effective natural drugs (25,26). 
Nab-paclitaxel is a paclitaxel in the albumin-bound from 
of nanoparticles, devoid of any solvents or ethanol. Studies 
have shown comparable efficacy of nab-paclitaxel and 
ordinary paclitaxel in the treatment of AGC, so both types 
of paclitaxel were included in our study (27,28). Our results 
showed for the first time that paclitaxel-based chemotherapy 
combined with ICIs resulted in higher ORR as well as 

Table 1 (continued)

Characteristics ICI plus chemotherapy (n=57) Chemotherapy alone (n=29) P value

Chemotherapy regimens, n (%) 0.22

P/A 9 (15.8) 3 (10.3)

PS/AS 42 (73.3) 19 (65.5)

PX/AX 6 (10.5) 7 (24.1)

ICIs regimens, n (%) –

Sintilimab 36 (63.2) –

Nivolumab 7 (12.3) –

Tislelizumab 6 (10.5) –

Camrelizumab 4 (7.0) –

Toripalimab 4 (7.0) –

*, represents P<0.05. ICI, immune checkpoint inhibitor; SD, standard deviation; ECOG PS, Eastern Cooperative Oncology Group 
performance status; PD-L1, programmed cell death ligand 1; MMR, mismatch repair; pMMR, proficient MMR; MSS, microsatellite stable; 
dMMR, deficient MMR; MSI-H, microsatellite instability-high; EBER, Epstein-Barr encoding region; P, paclitaxel alone; A, nab-paclitaxel 
alone; PS, paclitaxel plus S-1; AS, nab-paclitaxel plus S-1; PX, paclitaxel plus capecitabine; AX, nab-paclitaxel plus capecitabine.

Table 2 Tumor response according to RECIST 1.1

Tumor response ICIs plus chemotherapy (n=57) Chemotherapy alone (n=29) P value*

Complete response 1 0

Partial response 28 8

Stable disease 27 16

Progressive disease 1 5

Objective response 29 (50.9%; 37.5–64.3%) 8 (27.6%; 10.3–44.9%) 0.03

Disease control 56 (98.3%; 94.7–101.8%) 24 (82.8%; 68.1–97.4%) 0.01

Data are presented as n or n (%; 95% CI). *, P value for χ2 test. ICIs plus chemotherapy, combination therapy of anti-PD-1 antibody and 
paclitaxel-based chemotherapy; Chemotherapy alone, therapy of paclitaxel-based chemotherapy. RECIST, Response Evaluation Criteria 
in Solid Tumors; ICIs, immune checkpoint inhibitors; CI, confidence interval.
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longer PFS and OS compared with chemotherapy alone, 
with manageable adverse effects. Our results demonstrated 
the feasibility of paclitaxel in combination with ICIs for 
the treatment of advanced first-line gastric cancer and may 
provide patients with a highly effective therapeutic option 
with manageable side effects. 

However, this research also had some limitations as a 
retrospective study. First, due to the successful application 
of ICIs in the therapy of gastric cancer, fewer patients 
received paclitaxel chemotherapy alone, only 29 patients 

were enrolled between 2019 and 2021. The sample size 
was small and not well balanced in two groups. Second, as 
efficacy indicators of immunotherapy, expression of PD-
L1, mismatch repair (MMR), and Epstein-Barr encoding 
region (EBER) were not routinely detected for the 
diagnosis of gastric cancer in our hospital before 2021, 
thus the expression status of these three biomarkers in 
the two groups of patients were not completely known. 
Third, because some patients still did not reach the survival 
endpoint, final survival data were not collected for all 
patients in this study, which may affect the results of the 
final analysis.

Comparison with similar researches

For first-line treatment, previous phase III studies have 
confirmed the definite efficacy and good tolerability of 
paclitaxel/nab-paclitaxel plus fluoropyrimidine. Recently, 
the result of GAPSO study showed that ACG patients 
received AS (nab-paclitaxel plus S-1) tended to have better 
PFS (9.03 vs. 5.07 months; P=0.03) than those treated with 
SOX with acceptable toxicities as the first-line therapy of 
AGC. A phase III study initiated by Lu et al. compared the 
efficacy of paclitaxel plus capecitabine versus cisplatin plus 
capecitabine, the results showed similar median PFS (5.0 vs. 
5.3 months; P=0.44) and median OS (12.5 vs. 11.8 months; 
P=0.30) in two arms (29). ORR (43.1 vs. 28.8%; P=0.01) 
was improved in paclitaxel plus capecitabine arm versus 
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Figure 1 Kaplan-Meier estimated PFS in the ICIs plus 
chemotherapy group was significantly improved compared with 
chemotherapy alone group. Median PFS was 8.77 months in the 
ICIs plus paclitaxel-based chemotherapy group and 7.47 months in 
the paclitaxel-based chemotherapy alone group (HR =0.578; 95% 
CI: 0.376–0.995; P=0.04). ICIs, immune checkpoint inhibitors; PFS, 
progression-free survival; CI, confidence interval; HR, hazard ratio.
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Figure 2 Kaplan-Meier est imated OS in the ICIs plus 
chemotherapy group was significantly improved compared with 
chemotherapy alone group. Median OS was 15.70 months in the 
ICIs plus paclitaxel-based chemotherapy group and 14.33 months 
in the paclitaxel-based chemotherapy alone group (HR =0.540; 95% 
CI: 0.293–0.993; P=0.04). ICIs, immune checkpoint inhibitors; OS, 
overall survival; CI, confidence interval; HR, hazard ratio.
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chemotherapy group was significantly improved compared with 
chemotherapy alone group. Median DOR was 7.47 months in the 
ICIs plus paclitaxel-based chemotherapy group and 4.59 months in 
the paclitaxel-based chemotherapy alone group (HR =0.368; 95% 
CI: 0.148–0.916; P=0.02). ICIs, immune checkpoint inhibitors; 
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cisplatin plus capecitabine arm. The results of our study 
demonstrated a median PFS of 8.77 months in the ICIs plus 
chemotherapy group and a median PFS of 7.47 months in 
the chemotherapy alone group. Our PFS is similar to the 
results of phase II/III clinical studies in recent years but 
longer than that of Lu’s study. This may be related to the 
general conditions of enrolled patients and the increase of 
treatment options in recent years.

Explanations of findings

Through blocking the binding of immune checkpoint 

m o l e c u l e s  t o  t h e  l i g a n d s ,  I C I s  d e r e g u l a t e  t h e 
immunosuppressive effect of PD-1, expose tumor cells to 
the immune activity of effector T cells and generate tumor 
immune response (30). Combining ICIs with other anti-
cancer modalities including chemotherapy may result in 
better immunological conditions which could promote the 
cancer therapy efficiency (31). Paclitaxel exerts neoplastic 
effects by disrupting microtubules (32). Paclitaxel is a well-
known immunogenic cell death inducer, many studies have 
demonstrated that paclitaxel as an immunogenic cell death 
inducer can modulate a variety of immune cells. Paclitaxel 
can activate cytotoxic T lymphocytes, while inhibiting the 

Table 3 AEs of any grade

AEs ICIs plus chemotherapy Chemotherapy alone P value

Bone marrow suppression 43 (75.4) 22 (75.9) 0.96

Neurotoxicity 8 (14.0) 6 (20.7) 0.42

Nausea and vomiting 34 (59.6) 15 (51.7) 0.48

Diarrhea 14 (25.0) 6 (20.7) 0.65

Hand-foot syndrome 7 (12.3) 6 (20.7) 0.30

Fatigue 26 (45.6) 11 (37.9) 0.49

Alopecia 36 (63.2) 19 (65.5) 0.82

Rash 16 (28.1) 3 (10.3) 0.06

Abnormal liver function 11 (19.3) 2 (6.9) 0.23

Hypothyroidism 5 (8.8) 0 0.24

Data are presented as n (%). AEs, adverse events; ICIs, immune checkpoint inhibitors.

Table 4 AEs of grade 3–4

AEs ICIs plus chemotherapy Chemotherapy alone P value

Bone marrow suppression 10 (17.5) 6 (20.7) 0.72

Neurotoxicity 1 (1.8) 1 (3.4) 0.62

Nausea and vomiting 4 (7.0) 1 (3.4) 0.50

Diarrhea 2 (3.5) 0 0.30

Hand-foot syndrome 2 (3.5) 2 (6.9) 0.48

Fatigue 0 0 –

Alopecia 0 0 –

Rash 3 (5.3) 0 0.20

Abnormal liver function 0 1 (3.4) 0.33

Hypothyroidism 0 0 –

Data are presented as n (%). AEs, adverse events; ICIs, immune checkpoint inhibitors.
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growth and function of immune-suppressive cells, such as 
tumor-associated fibroblasts, Tregs, and myeloid-derived 
suppressor cells (20-22). A study showed that nanomicelle-
encapsulated paclitaxel (nano-paclitaxel) stimulates 
the infiltration of CD8+ T lymphocytes by inducing 
immunologic cell death (33). However, tumor-infiltrating 
CD8+ T cells with high PD-1 expression and upregulation 
of PD-L1 by both immune cells and tumor cells hinder this 
antitumor immunity following nano-paclitaxel treatment. 
Interestingly, it was found that nano-paclitaxel combined 
with anti-PD-1 antibody can induce CD8+ T cell-dependent 
anti-cancer immunity and effectively promote the 
therapeutic effect by paclitaxel. In addition, when compared 
to other chemotherapeutic medications like cisplatin or 
oxaliplatin, combined treatment with nano-paclitaxel 
and anti-PD-1 antibodies significantly promotes tumor 
regression and demonstrates a considerable improvement in 
the survival of mice.

Clinically, paclitaxel combined with immunotherapy 
has been used in the treatment of a variety of malignancies 
(34-36). And several previous trials have shown the 
feasibility of paclitaxel plus ICIs. The KEYNOTE-407 
trial demonstrated significantly longer OS and PFS in 
squamous cell carcinoma patients who received paclitaxel/
nab-paclitaxel plus pembrolizumab (37). The IMpower130 
study demonstrated that atezolizumab combined with 
nab-paclitaxel plus carboplatin as first-line therapy for 
NSCLC significantly prolonged median OS and median 
PFS compared with chemotherapy alone (38). In addition, 

a study demonstrated the evidence that paclitaxel plus 
ICIs was beneficial and safe in patients with refractory  
melanoma (36). In the treatment of AGC, the efficacy of 
paclitaxel combined with immunotherapy has been initially 
proved in neoadjuvant or translational therapy and second-
line treatment. The CO-STAR study evaluated the surgical 
conversion feasibility of sintilimab in combination with 
nab-paclitaxel, S-1 and apatinib for the conversion therapy 
of AGC. Of 36 evaluable patients, ORR was 61.1% and the 
R0 surgical conversion rate was 47.2% (23). Nivolumab in 
combination with paclitaxel plus ramucirumab was used 
as the second-line therapy of AGC in another phase I/II 
trial (UMIN-CTR). The results showed a median OS of 
13.1 months for the combination regimen (39). The above 
research results all prove the reliable efficacy and acceptable 
tolerability of paclitaxel combined with immunotherapy in 
the treatment of AGC.

Implications and actions needed

Based on the evidence mentioned above, we conducted this 
retrospective study to investigate the efficacy and safety of 
ICIs plus paclitaxel-based chemotherapy in the first-line 
therapy of AGC. Our findings showed that ICIs combined 
with paclitaxel-based chemotherapy should be an alternative 
regimen in first-line treatment for HER2-negative AGC. 
This is the first retrospective study to prove that ICIs 
combined with paclitaxel have good efficacy in the first-
line treatment of AGC, and may provide a new option for 

86 patients with HER2-negative advanced gastric cancer 
who received first-line therapy were included

(July 2017 to July 2022 in 3 hospitals)

Median PFS (8.77 vs. 7.47 months; hazard ratio 0.578; 95% CI: 0.376–0.995; P=0.04)

Median OS (15.70 vs. 14.33 months; hazard ratio 0.540; 95% CI: 0.293–0.993; P=0.04)

Median DOR (7.47 vs. 4.59 months; hazard ratio 0.368; 95% CI: 0.148–0.916; P=0.02)

ORR (50.9% vs. 27.6%; P=0.03); DCR (98.3% vs. 82.8%; P=0.01)

Received paclitaxel-based 
chemotherapy plus ICIs

(n=57)

Received paclitaxel-based 
chemotherapy alone

(n=29)

Figure 4 Graphical table of contents. In our multicenter retrospective study, paclitaxel-based chemotherapy plus immune checkpoint 
inhibitors showed significantly improved PFS, OS, DOR, ORR & DCR compared to paclitaxel-based chemotherapy alone and side effects 
were tolerable, suggesting it as an alternative regimen for first-line therapy in HER2-negative advanced gastric cancer patients. HER2, 
human epidermal growth factor receptor 2; ICIs, immune checkpoint inhibitors; PFS, progression-free survival; CI, confidence interval; OS, 
overall survival; DOR, duration of response; ORR, objective response rate; DCR, disease control rate.
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the first-line treatment of AGC. Large prospective trials are 
warranted to confirm our findings in the future.

Conclusions

In conclusion, ICIs combined with paclitaxel-based 
chemotherapy should be an alternative regimen in first-line 
treatment for HER2-negative AGC, and large prospective 
trials are warranted to confirm our findings.
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