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Abstract
BACKGROUND 
Gastric cancer (GC) is the fifth most common type of cancer and has the fourth 
highest death rate among all cancers. There is a lack of studies examining the 
impact of liver metastases on the effectiveness of immunotherapy in individuals 
diagnosed with GC.

AIM 
To investigate the influence of liver metastases on the effectiveness and safety of 
immunotherapy in patients with advanced GC.

METHODS 
This retrospective investigation collected clinical data of patients with advanced 
stomach cancer who had immunotherapy at our hospital from February 2021 to 
January 2023. The baseline attributes were compared using either the Chi-square 
test or the Fisher exact probability method. The chi-square test and Kaplan-Meier 
survival analysis were employed to assess the therapeutic efficacy and survival 
duration in GC patients with and without liver metastases.

https://www.f6publishing.com
https://dx.doi.org/10.4240/wjgs.v16.i3.700
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RESULTS 
The analysis comprised 48 patients diagnosed with advanced GC, who were categorized into two groups: A liver 
metastasis cohort (n = 20) and a non-liver metastatic cohort (n = 28). Patients with liver metastasis exhibited a more 
deteriorated physical condition compared to those without liver metastasis. The objective response rates in the 
cohort with metastasis and the cohort without metastasis were 15.0% and 35.7% (P > 0.05), respectively. Similarly, 
the disease control rates in these two cohorts were 65.0% and 82.1% (P > 0.05), respectively. The median 
progression-free survival was 5.0 months in one group and 11.2 months in the other group, with a hazard ratio of 
0.40 and a significance level (P) less than 0.05. The median overall survival was 12.0 months in one group and 19.0 
months in the other group, with a significance level (P) greater than 0.05.

CONCLUSION 
Immunotherapy is less effective in GC patients with liver metastases compared to those without liver metastasis.

Key Words: Gastric cancer; Spread of cancer to the liver; Treatment with immunotherapy; Effectiveness of treatment

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: To investigate the influence of liver metastases on the effectiveness and safety of immunotherapy in patients with 
advanced gastric cancer (GC). This retrospective investigation collected clinical data of patients with advanced stomach 
cancer who had immunotherapy at our hospital from February 2021 to January 2023. The baseline attributes were compared 
using either the Chi-square test or the Fisher exact probability method. The chi-square test and Kaplan-Meier survival 
analysis were employed to assess the therapeutic efficacy and survival duration in GC patients with and without liver 
metastases.

Citation: Liu K, Wu CX, Liang H, Wang T, Zhang JY, Wang XT. Analysis of the impact of immunotherapy efficacy and safety in 
patients with gastric cancer and liver metastasis. World J Gastrointest Surg 2024; 16(3): 700-709
URL: https://www.wjgnet.com/1948-9366/full/v16/i3/700.htm
DOI: https://dx.doi.org/10.4240/wjgs.v16.i3.700

INTRODUCTION
Gastric cancer (GC) is the fifth most common type of cancer and has the fourth highest death rate among all cancers[1-3]. 
The combination of fluorouracil and platinum is the predominant first-line chemotherapy treatment for HER2-negative 
advanced GC that is unresectable[4]. Nevertheless, its efficacy is limited, and the overall survival (OS) rate is notably poor 
(median OS < 1 year). Several phase III clinical trials[5-8] have demonstrated that the combination of chemotherapy and 
immunotherapy can enhance treatment efficacy and raise the OS rate in individuals diagnosed with advanced GC.

Despite this, the liver is an immune organ, and liver metastases not only stop the liver from responding to immuno-
therapy, but they also weaken the immune system as a whole, which means that systemic immunotherapy doesn’t work 
very well[9]. Backward studies[10-13] have shown that having liver metastases in people with non-small cell lung cancer 
(NSCLC) and melanoma can lower the response rate, progression-free survival (PFS), and OS rates of immunotherapy 
patients. This effect is observed regardless of other parameters, such as tumor mutation load and programmed cell death 
ligand 1 (PD-L1) expression[14]. Nevertheless, there is a lack of studies examining the impact of liver metastases on the 
effectiveness of immunotherapy in individuals diagnosed with GC.

This study retrospectively examined patients with advanced GC who received immunotherapy in the undergraduate 
department. The objective was to determine the impact of liver metastases on the efficacy of immunotherapy in 
individuals diagnosed with GC.

MATERIALS AND METHODS
Object of study
Data pertaining to GC patients undergoing immunotherapy at our hospital was gathered between February 2021 and 
January 2023.

Criteria for inclusion
(1) Histological or cytological diagnosis of GC has been confirmed; (2) GC is at stage IV according to the eighth edition of 
the TNM staging system of the International Union against Cancer; (3) The cancer is HER2 negative; (4) The patient has 
undergone immunotherapy; (5) There are no brain metastases; and (6) At least one measurable lesion is present.

https://www.wjgnet.com/1948-9366/full/v16/i3/700.htm
https://dx.doi.org/10.4240/wjgs.v16.i3.700
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Exclusion criteria
(1) Individuals with other malignancies; and (2) Patients who have not received imaging assessment. The 48 patients were 
categorized into two groups, namely the non-liver metastasis cohort and the liver metastatic cohort, based on the 
presence or absence of liver metastases. Demographic information, ECOG score, disease stage, PD-L1 expression level, 
number of treatment lines, and treatment regimen were documented as baseline parameters. This project has been 
approved by the Ethics Committee of Hunan Provincial People’s Hospital.

Assessment of effectiveness and monitoring of survival
The electronic imaging data of the patients were gathered and the effectiveness was assessed through a re-examination of 
the film. The effectiveness was assessed based on the evaluation criteria for solid tumor efficacy (RECIST1.1 criteria). The 
effectiveness was assessed based on complete response (CR), partial response (PR), stable disease (SD), and progressing 
disease (PD).

Definition of therapeutic effect
The desired outcome or result of a medical treatment or intervention, which aims to alleviate symptoms, improve health, 
or cure a disease.

In this study, a personalized immunotherapy regimen was provided for each patient with GC and liver metastasis. 
Differentiated treatment strategies were developed according to their pathological status, PD-L1 expression, and other 
characteristics in order to maximize the therapeutic effect and reduce the occurrence of adverse reactions. Immuno-
therapy regimen: albumin-paclitaxel chemotherapy (260 mg/m2, 1/3 wk) + Tirellizumab therapy (200 mg, 1/3 wk).

The objective response rate (ORR) was determined as the percentage of patients whose tumor volume decrease met the 
predetermined criteria and was sustained for the stipulated duration, calculated by adding the CR and PR ratios. The 
disease control rate (DCR) is calculated as the proportion of cases that achieved remission and SD after therapy, relative 
to the total number of cases that were evaluated. PFS was defined as the duration between the start of initial immuno-
therapy and either disease progression (PD) or death, while OS was defined as the duration between the start of initial 
immunotherapy and death.

Statistical analysis
Refers to the process of analyzing data using statistical methods. The statistical analysis was conducted using GraphPad 
Prism 8.0.1 software, and survival curves for PFS and OS were generated. The SPSS 25.0 software conducted supple-
mentary statistical analysis. The baseline attributes of the two groups were compared using the Chi-square test or Fisher 
exact probability method. The comparison of mean age was done using a t-test.

The disparities in ORR and DCR between the two groups were examined using the chi-square test. The Kaplan-Meier 
estimator was employed for survival analysis, generating survival curves for PFS and OS. A log-rank test was utilized to 
examine the disparities in PFS and OS between the two cohorts. The Chi-square test was used to examine the counting 
data, while the t-test was used to investigate the continuous measurement data. A statistically significant difference was 
shown when the bilateral P value was less than 0.05 or 0.01.

RESULTS
An analysis of the overall data and clinical characteristics of the patients is being conducted for comparison
This research encompassed 48 patients diagnosed with advanced stomach cancer, providing a comprehensive insight into 
the impact of immunotherapy on patients with this condition. The study cohort had an average age of 66.3 years, with a 
diverse age range spanning from 28 to 85 years. Of the participants, 64.6% were male, highlighting a balanced repres-
entation across genders. Additionally, 95.8% of the patients presented with adenocarcinoma, emphasizing the 
predominant histological subtype observed in this cohort.

Furthermore, the patients exhibited a range of physical conditions, with 77.1% having an ECOG PS score of 1 or higher, 
indicating varying levels of performance status. It is noteworthy that the distribution of gender, age, pathological status, 
PD-L1 expression, number of treatment lines, and treatment regimen did not reveal statistically significant differences 
between the two cohorts (all P > 0.05). This homogeneity in baseline characteristics enhances the robustness of the study, 
allowing for more reliable conclusions regarding the specific impact of immunotherapy. A crucial finding emerged when 
comparing patients with and without liver metastasis. Those with liver metastasis demonstrated significantly poorer 
physical conditions (P < 0.05), underscoring the challenges associated with this particular subset of advanced stomach 
cancer patients. This noteworthy difference is elucidated in detail in Table 1, providing a comprehensive breakdown of 
the relevant parameters.

An analysis of the immediate effectiveness of immunotherapy in patients with GC, comparing those with liver 
metastases to those without liver metastasis
In the cohort of patients with liver metastases, 3 out of 20 patients (15.0%) obtained a PR and 10 out of 20 patients (50.0%) 
attained SD based on the RECIST1.1 criteria. Among the group of patients without liver metastases, 10 out of 28 
individuals (35.7%) experienced a PR, while 13 out of 28 individuals (46.4%) achieved SD. In the liver metastatic cohort, 
the ORR and DCR were 15.0% and 35.7% (P > 0.05), respectively. In the non-liver metastasis cohort, the ORR and DCR 
were 65.0% and 82.1% (P > 0.05), respectively.
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Table 1 Comparison of clinical features of gastric cancer patients, n (%)

Clinical features Hepatic metastases (n = 20) No hepatic metastases (n = 28) χ2 P value

Age in yr

< 65 4 (20.0) 11 (39.3) 2.020 0.212

≥ 65 16 (80.0) 17 (60.7)

Gender

Male 13 (65.0) 18 (64.3) 0.003 0.999

Female 7 (35.0) 10 (35.7)

ECOG score

0 6 (30.0) 5 (17.8) 9.116 0.011

1 8 (40.0) 22 (78.6)

2 6 (30.0) 1 (3.6)

Histological type

Adenocarcinoma 19 (95.0) 27 (96.4) 2.117 0.347

Signet-ring cell carcinoma 0 (0.0) 1 (3.6)

Unknown 1 (5.0) 0 (0.0)

PD-L1 expression

≥ 1% 9 (45.0) 11 (39.3) 0.206 0.902

< 1% 10 (50.0) 15 (53.6)

Unknown 1 (5.0) 2 (7.1)

Number of treatment lines

1 11 (55.0) 14 (50.0) 2.672 0.263

2 8 (40.0) 8 (28.6)

≥ 3 1 (5.0) 6 (21.4)

Treatment plan

Chemotherapy + immunotherapy 19 (95.0) 26 (92.8) 0.777 0.658

Antiangiogenic therapy + immunotherapy 1 (5.0) 1 (3.6)

Immunotherapy 0 (0.0) 1 (3.6)

PD-L1: Programmed cell death ligand 1.

In the subset of patients with liver metastases, our study revealed a nuanced response to immunotherapy. Notably, 
15.0% of these patients achieved a PR, and 50.0% experienced SD based on RECIST1.1 criteria. While these outcomes 
suggest a modest overall response, the ORR and DCR in this cohort were 15.0% and 35.7%, respectively, with no statist-
ically significant difference (P > 0.05). This underscores the challenging nature of treating advanced stomach cancer with 
liver metastasis. Conversely, among patients without liver metastases, a more favorable response was observed. A higher 
percentage, 35.7%, achieved a PR, and 46.4% attained SD. The ORR and DCR in this non-liver metastasis cohort were 
65.0% and 82.1%, respectively, with no significant difference (P > 0.05). These findings emphasize a more robust and 
clinically significant response to immunotherapy in patients without liver metastasis.

According to the study results, the rate of response to immunotherapy in GC patients with liver metastasis was lower 
compared to those without liver metastasis. However, this difference did not reach statistical significance (Figure 1).

The enduring effectiveness of immunotherapy in patients with GC, both with and without liver metastasis
The median duration of follow-up was 18.9 months, with no patients experiencing a loss of follow-up until the most 
recent assessment. The Kaplan-Meier survival analysis revealed that the median PFS for GC patients in the liver 
metastasis group was 5.0 months, while it was 11.2 months for those in the non-liver metastasis group (hazard ratio = 
0.40, P < 0.01). Additionally, the median OS was 12.0 months for the liver metastasis group and 19.0 months for the non-
liver metastasis group (P > 0.05), as depicted in Figure 2. The findings indicated that the prognosis of GC patients who 
had immunotherapy and had liver metastasis was comparatively poorer than that of individuals without liver metastasis.
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Figure 1 Comparison of immunotherapy efficacy in gastric cancer patients with liver metastasis and those without liver metastasis. ORR: 
Objective response rate; DCR: Disease control rate; CR: Complete response; PR: Partial response; SD: Stable disease; PD: Progressing disease.

Figure 2 Progression-free survival and overall survival curves of patients with advanced gastric cancer with liver metastasis and without 
liver metastasis. A: Progression-free survival curves; B: Overall survival curves. PFS: Progression-free survival; OS: Overall survival.

Comparative analysis of immunotherapy-induced adverse effects in GC patients with liver metastases and those 
without liver metastasis
Out of the 48 patients diagnosed with GC, 15 patients who had liver metastasis and 20 patients who did not have liver 
metastases experienced adverse effects due to immunotherapy. Five patients with liver metastases and seven patients 
without liver metastasis experienced Grade 3 or higher treatment-related side events. There were no instances of 
treatment-related adverse events leading to withdrawal or death in either group of patients.

Among the 48 patients diagnosed with GC, 15 with liver metastasis and 20 without liver metastases encountered 
adverse effects from immunotherapy. Notably, five patients with liver metastases and seven without experienced Grade 3 
or higher treatment-related side events. Importantly, no treatment-related adverse events led to withdrawal or mortality 
in either group. The predominant adverse events encompassed vomiting, nausea, and exhaustion in both cohorts. These 
findings underscore the tolerability of immunotherapy in advanced GC, with a manageable incidence of adverse effects. 
The absence of treatment-related withdrawals or fatalities suggests a favorable safety profile, providing reassurance for 
the clinical application of immunotherapy in this patient population. The predominant adverse events observed in both 
cohorts were vomiting, nausea, and exhaustion (Tables 2 and 3).

DISCUSSION
The outlook for patients with GC who have distant organ metastases is typically unfavorable[15]. The liver is the primary 
organ that GC spreads to, with a liver metastasis rate ranging from 36% to 40%[16-20]. Immune checkpoint inhibitors 
have emerged as a novel therapeutic choice for individuals with advanced malignancies. Several studies[21-24] have 
demonstrated that the existence of liver metastases prior to immunotherapy treatment in patients with melanoma and 
NSCLC leads to systemic immunosuppression, which subsequently leads to reduced effectiveness of immunotherapy
[25]. Thus, may liver metastases serve as a constraint on the duration of immunotherapy’s advantages for patients with 
GC?

Currently, there is no substantial clinical investigation that has verified the correlation between liver metastases of GC 
and reduced effectiveness of immunotherapy in patients[26-28]. The study revealed that individuals with advanced GC 
who received immunotherapy had poorer health at the beginning of the study if they had liver metastases, in contrast to 
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Table 2 Comparison of adverse reactions of immunotherapy in patients with advanced gastric cancer with liver metastasis and no liver 
metastasis grade 1-2, n (%)

Adverse reaction Liver metastasis (n = 20) No liver metastasis grade 1-2 (n = 28) χ2 P value

All events related to treatment 10 (50.0) 13 (46.4) 0.060 0.999

Nausea 7 (35.0) 7 (25.0) 0.565 0.528

Diarrhea 6 (30.0) 8 (29.0) 0.012 0.999

Fever 5 (25.0) 8 (29.0) 0.075 0.999

Peripheral neuropathy 4 (20.0) 6 (21.0) 0.014 0.999

Vomit 7 (35.0) 8 (29.0) 0.224 0.755

Fatigue 5 (25.0) 8 (29.0) 0.075 0.999

Anaemia 6 (30.0) 6 (21.0) 0.457 0.520

Anorexia 5 (25.0) 5 (18.0) 0.361 0.721

Rash 3 (15.0) 4 (14.0) 0.005 0.999

Thrombopenia 4 (20.0) 4 (14.0) 0.274 0.703

Abnormal liver function 5 (25.0) 4 (14.0) 0.879 0.460

Leukopenia 4 (20.0) 5 (18.0) 0.035 0.999

Table 3 Comparison of adverse reactions of immunotherapy in patients with advanced gastric cancer with liver metastasis and no liver 
metastasis grade 1-2, n (%)

Adverse reaction Liver metastasis (n = 20) No liver metastasis grade ≥ 3 (n = 28) χ2 P value

All events related to treatment 5 (25.0) 7 (25.0) 0.001 0.999

Nausea 4 (20.0) 4 (14.0) 0.274 0.073

Diarrhea 2 (10.0) 3 (11.0) 0.006 0.999

Fever 2 (10.0) 4 (14.0) 0.196 0.999

Peripheral neuropathy 2 (10.0) 4 (14.0) 0.196 0.999

Vomit 5 (25.0) 5 (18.0) 0.361 0.721

Fatigue 4 (20.0) 5 (18.0) 0.035 0.999

Anaemia 1 (5.0) 4 (14.0) 1.078 0.385

Anorexia 2 (10.0) 4 (14.0) 0.196 0.999

Rash 1 (5.0) 2 (7.0) 0.091 0.999

Thrombopenia 2 (10.0) 1 (4.0) 0.823 0.563

Abnormal liver function 2 (10.0) 2 (7.0) 0.125 0.999

Leukopenia 3 (15.0) 4 (14.0) 0.005 0.999

those without liver metastases[29]. This was because to the decreased treatment response rate and shorter PFS. What is 
the cause of these disparities? Hepatic immunological tolerance is a widely acknowledged notion that encompasses the 
following mechanisms: (1) Liver endothelial cells or immature DC cells present non-specific antigens to CD4+ and CD8+ 
T cells, causing the latter to differentiate into Treg cells and partially activated T cells, respectively, which will undergo 
passive cell death; (2) Liver metastases can decrease the density of CD8+ T cells at the periphery of invasive tumors; and 
(3) Preclinical model studies revealed that following immunotherapy, mouse primary tumors were heavily infiltrated by 
CD8+ T cells, and the level of immune cell infiltration decreased in the presence of liver metastasis. However, the 
initiation and activation of naive T cells were unaffected until they reached the liver, indicating that liver metastasis 
induces alterations in the systemic distribution of antigen-specific T cells[30-32]. Nevertheless, when liver metastases are 
present, there is a significant decrease in the quantity of antigen-specific CD8+ T cells in the primary tumor, tumor-
draining lymph nodes, and peripheral blood[33]. Additionally, there is a notable decrease in the expression of labeled 
activated cytokines in T cells, as well as a significant reduction in the number and activation level of distal effector T cells.
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This study has verified that the aforementioned findings are applicable to human diseases, specifically indicating that 
individuals with NSCLC and liver metastases have decreased absolute lymphocyte numbers compared to those without 
liver metastasis[34]. Primary tumor sequencing of metastatic patients, such as those with melanoma or NSCLC, revealed 
a reduction in T cell clonality and diversity, as well as a drop in T cell effector capacity, in patients with liver metastases. 
Studies have demonstrated that liver CD11b+F4/80+ bone marrow cells employ the Fas-FasL cell pathway to trigger the 
death of T cells in the liver[35]. This leads to a decrease in the distribution of T cells and induces systemic immunosup-
pression, ultimately resulting in the limited effectiveness of immunotherapy.

People with liver metastasis have a more deteriorated physical condition compared to people without liver metastasis. 
Research has demonstrated that liver metastasis leads to an escalation in the overall tumor burden, which subsequently 
results in a decline in the physical condition of patients. Studies[36-38] have demonstrated a negative correlation between 
the physical condition of patients with NSCLC and the effectiveness of immunotherapy. This could be attributed to the 
delayed response time of immunotherapy, which may not provide significant benefits to fragile patients who are at a 
heightened risk of early mortality. In addition, individuals experiencing poor health may require a combination of 
palliative and non-palliative corticosteroid treatments more frequently. The utilization of steroids is associated with 
diminished efficacy of immune checkpoint inhibitors. Further prospective trials are required to determine whether liver 
metastases or poor physical state in patients are associated with reduced efficacy of immunotherapy.

The primary constraints of this investigation, which involved a retrospective analysis conducted at a single location, 
are the inadequate duration of follow-up and the limited size of the sample, which hindered the acquisition of compre-
hensive OS data. Out of all the patients in this trial who had stomach cancer that had progressed to the liver, only two of 
them underwent liver mega lysis radiation in addition to immunotherapy.

Consequently, it is indeterminable whether the combo therapy enhances the liver’s immunological tolerance. 
Nevertheless, the findings of this study affirm that liver metastasis might cause a decline in the effectiveness of immuno-
therapy. Additionally, liver metastasis can serve as an unfavorable indicator of immunotherapy efficacy in individuals 
diagnosed with GC. Given these findings, it is imperative to conduct prospective investigations on individuals with liver 
metastases from GC to identify the optimal combination therapy that can overcome the liver’s immune tolerance, address 
the therapeutic challenges associated with liver metastases, and enhance the efficacy of immunotherapy in patients with 
liver metastases from GC.

CONCLUSION
Immunotherapy is less effective in GC patients with liver metastases compared to those without liver metastasis.

ARTICLE HIGHLIGHTS
Research background
Gastric cancer (GC) is the fifth most common type of cancer and has the fourth highest death rate among all cancers. 
There is a lack of studies examining the impact of liver metastases on the effectiveness of immunotherapy in individuals 
diagnosed with GC.

Research motivation
This study retrospectively examined patients with advanced GC who received immunotherapy in the undergraduate 
department to investigate the influence of liver metastases.

Research objectives
To investigate the influence of liver metastases on the effectiveness and safety of immunotherapy in patients with 
advanced GC.

Research methods
This retrospective investigation collected clinical data of patients with advanced stomach cancer who had immuno-
therapy at our hospital from February 2021 to January 2023. The baseline attributes were compared using either the Chi-
square test or the Fisher exact probability method. The chi-square test and Kaplan-Meier survival analysis were employed 
to assess the therapeutic efficacy and survival duration in GC patients with and without liver metastases.

Research results
The analysis comprised 48 patients diagnosed with advanced GC, who were categorized into two groups: A liver 
metastasis cohort (n = 20) and a non-liver metastatic cohort (n = 28). Patients with liver metastasis exhibited a more 
deteriorated physical condition compared to those without liver metastasis. The objective response rates in the cohort 
with metastasis and the cohort without metastasis were 15.0% and 35.7% (P > 0.05), respectively. Similarly, the disease 
control rates (DCR) in these two cohorts were 65.0% and 82.1% (P > 0.05), respectively. The median progression-free 
survival was 5.0 months in one group and 11.2 months in the other group, with a hazard ratio of 0.40 and a significance 
level (P) less than 0.05. The median overall survival was 12.0 months in one group and 19.0 months in the other group, 
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with a significance level (P) greater than 0.05.

Research conclusions
Immunotherapy is less effective in GC patients with liver metastases compared to those without liver metastasis.

Research perspectives
This study provides valuable insights into the efficacy and safety of immunotherapy in patients with GC and liver 
metastases. In the future, we will look at more detailed molecular level studies to explore the possibility of personalized 
therapy. In addition, we plan to strengthen the analysis of the mechanisms of immune response after treatment to reveal 
potential molecular markers of treatment success or failure. In clinical practice, we will strive to promote the translation 
of research results to provide patients with more personalized and precise treatment options. This series of future work 
will further promote the application of immunotherapy in GC and liver metastases, and bring more effective and safe 
treatment options to patients.
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