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Abstract

Background: Several studies have indicated that the use of immune checkpoint inhibitors (ICl)
can prolong the survival of patients with advanced gastric cancer (AGC). However, it remains
unclear whether the presence of liver metastasis leads to systemic immune suppression,
resulting in poorer immune therapy outcomes. This study aims to investigate whether liver
metastasis affects the efficacy of ICl in first-line treatment for AGC patients.

Methods: The data of AGC patients undergoing combined immunotherapy and chemotherapy
treatment at Harbin Medical University Cancer Hospital and the First Hospital of Shanxi
Medical University from January 2018 to January 2023 were collected. The Kaplan-Meier
method and Cox proportional hazards regression analysis were employed to analyze the
overall survival (0S) and progression-free survival (PFS] of the patients.

Results: A total of 162 patients with AGC who were human epidermal growth factor receptor
2 (Her 2) negative and treated with immunotherapy in the first line were included in the
study. Patients were divided into two groups, the liver metastasis group (LM group, n=40)
and the group without liver metastasis (NLM group, n=122] according to the presence of liver
metastasis. The results of the present study indicate that there was no statistically significant
difference in the median 0S, with median OS of 17 and 15months, respectively (p=0.29).
Similarly, no significant difference was observed in the median PFS between the two groups
(p=0.65).

Conclusion: This study suggests that the presence or absence of liver metastasis does not
significantly affect the prognosis of AGC patients receiving first-line treatment with ICI.

Keywords: advanced gastric cancer, first-line treatment, immune checkpoint inhibitors, liver
metastasis, prognosis
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Introduction

According to the latest data from GLOBOCAN
in 2022, gastric cancer (GC) ranks seventh in
incidence and third in mortality among all can-
cers in China. There were approximately 358,700
new cases of GC, accounting for about 7.43% of
all cancer cases, with 260,400 deaths attributed

to GC, accounting for approximately 10.12%.!
Early symptoms of GC are often subtle, and there
is a lack of specific biomarkers, leading to around
70% of patients being diagnosed only in advanced
stages.? Despite continuous advancements in
first-line treatment strategies for advanced gastric
cancer (AGC), the median overall survival (OS)
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of patients remains difficult to surpass 1year,
indicating poor prognosis.3->

The liver is the most common target organ for
hematogenous metastasis in GC. The incidence
of liver metastasis in stage IV GC patients is as
high as 41.30%, significantly higher than other
organs.% Studies have suggested that patients with
liver metastasis may experience reduced benefits
from immunotherapy, a phenomenon confirmed
in melanoma and non-small-cell lung cancer.”:8
By contrast, in patients with mismatch repair
deficiency colorectal cancer, those with liver
metastasis showed poorer progression-free sur-
vival (PFS; p=0.03) and diminished tumor
response (p=0.01) following first-line treatment
with immune checkpoint inhibitors (ICI).® This
could be attributed to the immunosuppressive
characteristics of the liver metastatic microenvi-
ronment, with liver metastasis often indicating
worse objective response rate (ORR), PFS, and
0O8S.10-14 Furthermore, a recent study from Japan
suggested that the occurrence of liver metastasis
in GC patients may serve as a predictive factor for
systemic progression during immunotherapy,
correlating with poorer OS.15

However, several studies indicate that the pres-
ence of liver metastasis in AGC does not affect
the efficacy of immunotherapy.16-1° In the inter-
national multicenter phase III CheckMate 649
study, subgroup analysis showed that for patients
with programmed death-ligand 1 (PD-L1) com-
bined positive score =5, the administration of
nivolumab in combination with chemotherapy
resulted in an OS extension of 2.4months in
patients without liver metastasis compared to
those with liver metastasis. Similarly, in all rand-
omized patients, those without liver metastasis
had an OS extension of 1.6 months compared to
those with liver metastasis, although the differ-
ences were not statistically significant.!” Subgroup
analysis of the 2-year follow-up of CheckMate
649 in China showed that the presence of liver
metastasis in AGC patients receiving immuno-
therapy was not associated with poor prognosis.2?
In the ATTRACTION-4 study, survival benefits
from nivolumab were observed in AGC patients
regardless of the presence of liver metastasis.!®
Likewise, in the REGONIVO and LENPEM
studies, the combination of anti-programmed cell
death protein 1 (PD-1) antibodies with
regorafenib or lenvatinib for AGC demonstrated
promising antitumor activity with a longer follow-
up, irrespective of liver metastasis status. This

suggests that immunotherapy displays favorable
long-term antitumor immune responses for GC,
regardless of the presence of liver metastasis.?!-22

Currently, there is significant controversy regard-
ing whether the use of immunotherapy results in
poorer OS for patients with AGC with liver
metastasis compared to those without liver metas-
tasis. Our retrospective study aims to explore the
impact of liver metastasis on the efficacy of immu-
notherapy in patients with AGC, providing fur-
ther evidence for subsequent clinical practice.

Methods

Study design and participants

This retrospective study enrolled a total of 162
patients, all of whom were AGC patients treated
with immunotherapy combined with chemotherapy
at Harbin Medical University Cancer Hospital and
the First Hospital of Shanxi Medical University from
January 2018 to January 2023, with follow-up until
April 28, 2023. Initially, 343 AGC patients with
Eastern Cooperative Oncology Group/Performance
Status (ECOG/PS) scores of 0 or 1, who were
treated with ICI either alone or in combination with
other drugs as part of their first-line treatment regi-
men, were initially enrolled. Further patient selec-
tion was conducted based on inclusion and exclusion
criteria (Figure 1), resulting in the final inclusion of
162 patients. Patients were divided into two groups
based on the presence or absence of liver metastases:
the liver metastasis group (LM group, #=40) and
the non-liver metastasis group (INLM group,
n=122). This study was approved by the Ethics
Committees of Harbin Medical University Cancer
Hospital and the First Hospital of Shanxi Medical
University (Ethics No. KY2022-32) and adhered to
the principles outlined in the Helsinki Declaration.
All patients provided written informed consent for
chemotherapy and immunotherapy prior to treat-
ment. Patient data were kept confidential.

The immunotherapeutic agents utilized by the
patients included in this study were predomi-
nantly PD-1 inhibitors, such as but not limited to
sintilimab, nivolumab, and tislelizumab. A small
subset of patients received PD-1 inhibitors before
formal approval by the National Medical Products
Administration and were enrolled in clinical tri-
als. Their participation was post-unblinding, con-
stituting experimental treatment groups. The
remainder of the patients received medication in
accordance with clinical standards. The reporting
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Using immune drugs as a first-line treatment plan for
advanced gastric cancer from 2018 to 2023 (n=363)

Patients does not meet the inclusion

303 patients meet .
the inclusion criteria

criteria (n=60)
HER 2 positive or indeterminate
(n=28)

Meet the exclusion criteria (n=127)
« immunotherapy as treatment
plan for second and later Lines

(n=81)
» abdominal fluid accumulation.
brain metastasis (n=23)
« two or more primary tumors (n=2)
* neoadjuvant therapy (n=2)
« conversion therapy (n=9)

» lack of measurable lesions(n=12)
« irregular treatment (n=11)
*« ECOGI/PS score>1 (n=9)

Exclusion of patients

lossing follow-up (n=14)

« synchronous radiotherapy(n=10)

162 patients were
included in the analysis

No

NLM group (n=122)

Liver metastasis or not

Yes

LM group (n=40)

Figure 1. Flowchart of the study population.

ECOG/PS, Eastern Cooperative Oncology Group/Performance Status; HER 2, human epidermal growth factor receptor 2; LM,

liver metastasis; NLM, no liver metastasis.

of this study conforms to the ESMO Guidance
for Reporting Oncology real-world evidence
(GROW) statement?? (Supplemental Material).

Inclusion criteria:

(1) Pathologically diagnosed with GC/gas-
troesophageal junction cancer;

Initial treatment for locally advanced,
unresectable, or metastatic GC/gastroe-
sophageal junction cancer;

ECOG/PS score of 0 or 1;

Human epidermal growth factor receptor
2 (HER 2) negative;

Received immunotherapy combined with
chemotherapy as first-line treatment for
advanced disease for a minimum of two
cycles.

2

3
)

5)

Exclusion criteria:

Presence of ascites or brain metastases at
the time of initial diagnosis;

Presence of two or more primary lesions;
Received radiotherapy, conversion ther-
apy, or neoadjuvant therapys;

The time from completion of postopera-
tive adjuvant chemotherapy to recurrence
or metastasis was less than 6 months.

ey

2
3)

)

Study endpoints

Patient follow-up information was obtained
from hospital follow-up center records or tele-
phone interviews with patients and their fami-
lies. OS was the primary endpoint of the study,
defined as the time from initial standard treat-
ment to death from any cause. PFS, ORR, and
disease control rate (DCR) were secondary end-
points, and PFS was defined as the time from
initial standard treatment to disease progres-
sion. For patients who died without experienc-
ing PFS, the time of death was recorded as PFS.
For patients with missing follow-up data for OS
or PFS, we recorded the time from the initiation
of standard treatment to the last follow-up as
OS or PFS, respectively. At baseline, all patients
had at least one evaluable lesion, and the
patients were imaged after every 2-3 treatment
cycles performed and were evaluated according
to Response Evaluation Criteria in Solid Tumors
(RECIST 1.1). Efficacy was assessed. ORR was
defined as the proportion of patients with a
tumor volume reduction of at least 30%, sus-
tained for at least 4 weeks, which includes both
complete response (CR) and partial response
(PR) patients. DCR was defined as the number
of cases achieving remission and lesion stabiliza-
tion after treatment as a percentage of the num-
ber of evaluable cases, as the proportions of
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patients with optimal CR, PR, and stable dis-
ease (SD).

Statistical analysis

This study utilized the chi-square test or Fisher’s
exact test to analyze the clinical characteristics of
the patients included in this study and employed
a Cox proportional hazards regression model to
analyze the multifactorial effects on the survival
prognosis of AGC patients. The confounding fac-
tors in the multifactorial analysis included age
(<65 vs >65), gender (male vs female), tumor
site (cardia, whole stomach and gastric body, gas-
tric antrum, gastroesophageal junction), World
Health Organization (WHO) classification (ade-
nocarcinoma, signet ring cell carcinoma, low
adhesion carcinoma, mixed cancer), histological
classification (poorly differentiated, moderately
differentiated, well differentiated), primary lesion
surgical status (no surgery, radical surgery, pallia-
tive surgery), adjuvant chemotherapy (yes vs no),
solitary liver metastasis (yes vs no), organs with
metastases (<1 vs =2), combined chemotherapy
regimen (S-1 plus oxaliplatin (SOX), capecit-
abine plus oxaliplatin (XELOX), albumin-bound
paclitaxel plus S-1 (AS), others), PD-L1 expres-
sion (positive vs negative), and microsatellite
instability (MSI) status (microsatellite stable or
microsatellite instability-low vs microsatellite
instability-high). The relationship between liver
metastasis and prognosis was assessed. Univariate
analysis and multivariable analysis were per-
formed using the Log-rank test and Kaplan—
Meier method, and PFS and OS survival curves
were plotted and compared. p<0.05 was consid-
ered to indicate statistically significant differ-
ences. The median period of follow-up and its
interquartile range were calculated for the entire
study cohort according to the reverse Kaplan—
Meier method. The statistical analysis was con-
ducted using SPSS (version 27.0.1) and R
software (version 4.3.1).

Results

Patient clinical characteristics

The study initially collected data from 176 eligi-
ble GC patients from January 2018 to January
2023, with follow-up until April 28, 2023. Among
these 176 patients, 14 patients were lost to fol-
low-up and therefore excluded from this study,
resulting in the inclusion of 162 patients.
Regarding OS, 11 patients were lost to follow-up,

and regarding PFS, 7 patients were lost to follow-
up. For these lost follow-up patients, we recorded
the last follow-up date as their OS or PFS. With a
median follow-up of 15 months (95% CI: 12.440—
17.560), 110 patients had experienced disease
progression and 79 patients died.

In the final analysis, a total of 162 patients with
AGC were included, with a mean age of 57 years
(range 20-82years), among whom 61.7% were
male. 12.3% of the patients had a family history
of tumors. Adenocarcinoma was the most com-
mon pathological type, accounting for 72.2%.
Patients were divided into the LM group (n=40)
and NLM group (z=122) based on the presence
or absence of liver metastasis.

A comparison of patients’ general data and clini-
cal characteristics is shown in Table 1. There
were significantly more male patients than female
patients in the LM (83% vs 17%), whereas the
proportion of male and female patients in the
NLM group was similar (56% vs 44%), and the
difference was statistically significant (p=0.002).
In WHO staging, adenocarcinoma was the most
common type, and the predominance of adeno-
carcinoma was 88% and 67% in the LM and
NLM groups, respectively (p=0.017). The differ-
ences in terms of histologic typing and adjuvant
chemotherapy between the two cohorts were also
statistically significant (p=0.030; p=0.032).
Furthermore, there were statistically significant
differences between the two groups for solitary
liver metastasis and organs with metastases
(p<<0.001). There were no statistically significant
differences between the two groups in terms of
age, tumor site, surgery, combination chemother-
apy regimen, PD-L.1 expression, or MSI status
(all p>0.05).

In the Cox regression univariable and multivaria-
ble analyses, organs with metastases and com-
bined chemotherapy regimen had statistical
significance in their impact on PFS (p=0.031;
p»=0.023), indicating that AGC patients with two
or more organ metastases may have a worse prog-
nosis than those with only one organ metastasis
(hazard ratios (HR)=1.560; 95% CI: 1.042-
2.337). The results indicated that the AS regimen
combined with immunotherapy may have a poorer
prognosis than the SOX regimen combined with
immunotherapy in the first line of treatment
(HR=2.196; 95% CI: 1.112-4.338; Table 2).
Besides, only the WHO classification exhibited
statistical significance (p=0.035), indicating that

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

J Ren, KWang et al.

Table 1. Clinical characteristics of patients enrolled in this study.

Characteristic Liver metastasis (n=40) No liver metastasis (n=122) %2 p-Value
Age
<65years 31 (78%) 99 (81%) 0.253 0.615
>65years 9 (22%) 23 (19%)
Gender
Male 33 (83%] 68 (56%) 9.190 0.002
Female 7 (17%) 54 (44%)
Tumor site
Cardia 4 (10%) 5 (4%) 6.814 0.235
Gastric body and the whole 12 (30%) 53 (43%)
stomach
Gastric antrum 20 (50%) 44 (36%)
Gastroesophageal junction 2 (5%) 4 (3%)
Botha 1 (3%]) 10 (8%)
Missing 1 (3%]) 6 (5%)
WHO grade
Adenocarcinoma 35 (88%]) 82 (67%) 12.03 0.017
Signet ring cell carcinoma 0 (0%]) 8 (7%)
Low adhesion carcinoma 0 (0%]) 5 (4%)
Mixed cancer 3 (8%) 26 (21%)
Missing 2 (5%) 1(<1%)
Histological classification
Poorly differentiated 13 (33%) 71 (58%) 8.984 0.030
Moderately differentiated 9 (23%) 22 (18%)
Well differentiated 1 (3%]) 1(<1%)
Missing 17 (43%) 28 (23%)
Surgery
No 27 (68%) 67 (55%) 3.492 0.174
Radical resection 13 (33%]) 48 (39%)
Palliative resection 0 (0%]) 7 (6%)
Adjuvant chemotherapy
Yes 5 (13%) 36 (30%) 4.610 0.032
No 35 (88%) 86 (70%)
(Continued)
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Table 1. (Continued)
Characteristic Liver metastasis (n=40) No liver metastasis (n=122) %2 p-Value
Solitary liver metastasis
Yes 18 (45%) 0(0%) 162.00 <0.001
No (multi-organ metastasis) 22 (55%) 0 (0%)
No (Others) 0 (0%]) 122 (100%])
Organs with metastases
<1 18 (45%) 94 (77%) 14.500 <0.001
=9 22 (55%) 28 (23%)
Combined chemotherapy regimen
SOX 24 (60%) 66 (54%) 1.583 0.663
XELOX 3(8%) 5 (4%)
AS 3(8%) 13 (11%)
Others 10 (25%) 38 (31%)
PD-L1 expression
Positive (CPS =1) 13 (33%) 25 (20%) 4.733 0.094
Negative 2 (5%) 20 (16%)
Unknown 25 (63%) 77 (63%)
Microsatellite instability status
MSS or MSI-L 18 (45%) 55 (45%) 0.044 0.978
MSI-H 3(8%) 8 (7%)
Unknown 19 (48%) 59 (48%)

AS, albumin-bound paclitaxel plus S-1; CPS, Combined Positive Score; MSI-H, microsatellite instability-high; MSI-L, microsatellite instability-
low; MSS, Microsatellite stable; PD-L1, programmed cell death ligand 1; SOX, S-1 plus oxaliplatin; WHO, World Health Organization; XELOX,
capecitabine plus oxaliplatin.

2Both: Gastric body and the whole stomach and gastric antrum.

patients with low adhesion carcinoma may have a
worse long-term prognosis than those with adeno-
carcinoma (HR=3.093; 95% CI: 1.084-8.829;
Table 3).

Comparison of short-term and long-term

efficacy of immunotherapy between LM group

and NLM group

The results of Kaplan—Meier survival analysis
showed that patients in the LM and NLM groups
had a median OS of 17 and 15months,

respectively, p»=0.29, HR=1.357 (95% CI:
0.761-2.420; Figure 2(a)), and a median PFS of
8 and 7 months, respectively, p=0.65, HR=0.908,
(95% CI: 0.590-1.397; Figure 2(b)), and the
results were not statistically significant. The
6-month PFS rate of patients in the LM group
was 59%, and the 1-year OS rate was 68.8%; the
6-month PFS rate of patients in the NLM group
was 54.3%, and the 1-year OS rate was 56%. The
results showed that the prognosis of AGC patients
after immunotherapy was independent of the
presence of liver metastases.
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Table 2. Univariable and multivariable analyses for progression-free survival.

Variables Category Univariable analysis Multivariable analysis
HR (95% Cl) p-Value  HR(95% CI) p-Value

Age [years) >65 [vs <65) 0.842 (0.523-1.356) 0.479
Gender Female (vs male) 0.955 (0.641-1.422) 0.821
Tumor site Gastric antrum [vs cardia) 1.997 (0.717-5.567) 0.186
WHO grade Low adhesion carcinoma (vs ~ 1.131 (0.356-3.590) 0.835

adenocarcinoma)
Histological Poorly differentiated (vs well ~ 1.485 (0.205-10.760) 0.695
classification differentiated)
Surgery Radical surgery (vs no) 1.094 (0.739-1.621) 0.653
Adjuvant chemotherapy No [vs yes) 0.801 (0.523-1.225) 0.305
Liver metastasis No (vs yes) 0.908 (0.590-1.397) 0.661
Solitary liver No (multi-organ metastasis] ~ 2.080 (0.965-4.480) 0.062
metastasis (vs yes])
Organs with =2 (vs <1) 1.529 (1.026-2.279) 0.037 1.560 (1.042-2.337) 0.031
metastases
Combined AS (vs SOX) 2.121(1.076-4.181) 0.030 2.196 (1.112-4.338) 0.023
chemotherapy regimen
PD-L1 expression Negative (vs positive) 1.055 (0.544-2.047) 0.873
Microsatellite MSS or MSI-L (vs MSI-H] 1.326 (0.597-2.943) 0.488

instability status

AS, albumin-bound paclitaxel plus S-1; HR, hazard ratios; MSI-H, microsatellite instability-high; MSI-L, microsatellite instability-low; MSS,
microsatellite stable; PD-L1, programmed cell death ligand 1; SOX, S-1 plus oxaliplatin; WHO, World Health Organization.

Evaluating the therapeutic efficacy based on the
RECIST 1.1 criteria, 31 patients (31/162, 19%)
among all patients applying ICI achieved PR with
an ORR of 19% and a DCR of 74%. In the LM
group, 11 patients (11/40, 28%) obtained PR and
19 patients (19/40, 48%) achieved SD; in the
NLM group, 20 patients (20/122, 16%) obtained
PR and 70 patients (70/122, 57%) achieved SD.
The ORRs of the LM group and NLM group
were 28% and 16%, while the DCRs of 75%
and 74%, respectively (Table 4). The comparison
of ORR and DCR between the two groups
showed no statistically significant differences,
with p-values of 0.168 and 0.620.

Subgroup analysis of PFS and OS in patients

with and without liver metastasis

Subgroup analyses revealed that among
AGC patients aged <65years, those with liver

metastasis had a reduced risk of death after first-
line immune therapy compared to those without
liver metastasis (p=0.040; Figure 3(a)).
Conversely, among patients aged >65years,
those with liver metastasis had an increased risk
of death and disease progression after first-line
immune therapy, with liver metastasis being a
risk factor (OS, p=0.022; PFS, »p=0.001;
Figure 3(a) and (b)). Regarding tumor location,
among patients with tumors located in the body
or throughout the stomach, those with liver
metastasis had an increased risk of disease pro-
gression after first-line immune therapy
(p=0.048; Figure 3(b)). However, the presence
or absence of liver metastasis had little influence
on the risk of disease progression and death in
terms of gender, WHO grading, histological
classification, surgery, adjuvant chemotherapy,
solitary liver metastasis, organs with metastases,
combined chemotherapy regimen, PD-L1
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Table 3. Univariable and multivariable analyses for overall survival.

Variables Category Univariable analysis Mutltivariable analysis
HR (95% Cl) p-Value HR(95% Cl) p-Value
Age [years) >65 (vs <65) 0.978 (0.548-1.744) 0.940
Gender Female (vs male) 1.011 (0.638-1.600) 0.964
Tumor site Gastric antrum (vs cardia) 1.649 (0.503-5.407) 0.409
WHO grade Low adhesion carcinoma (vs 3.517 (1.249-9.901) 0.017 3.093(1.084-8.829)  0.035
adenocarcinoma]
Histological Poorly differentiated (vs well 1.231(0.169-8.979) 0.837
classification differentiated)
Surgery Radical surgery (vs no) 1.376 (0.868-2.184) 0.175
Adjuvant chemotherapy ~ No (vs yes) 0.572(0.351-0.933) 0.025 0.665(0.394-1.124)  0.128
Liver metastasis No (vs yes) 1.357 (0.761-2.420) 0.301
Solitary liver metastasis ~ No (multi-organ metastasis) 1.305 (0.450-3.780) 0.624
(vs yes])
Organs with metastases =2 (vs <1) 1.298 (0.794-2.124) 0.299
Combined chemotherapy ~ AS (vs SOX] 1.324(0.642-2.731) 0.447
regimen
PD-L1 expression Negative (vs positive) 1.241 (0.564-2.731) 0.592
Microsatellite instability MSS or MSI-L (vs MSI-H] 1.193 (0.420-3.384) 0.741

status

AS, albumin-bound paclitaxel plus S-1; HR, hazard ratios; MSI-H, microsatellite instability-high; MSI-L, microsatellite instability-low; MSS,
microsatellite stable; PD-L1, programmed cell death ligand 1; SOX, S-1 plus oxaliplatin; WHO, World Health Organization.

expression, and MSI status, with all p-values
>0.05 (Figure 3).

Discussion

Recently, a retrospective study from Japan sug-
gested that the occurrence of liver metastasis in
GC patients might serve as a predictive factor for
overall progression during immunotherapy, cor-
relating with poorer OS. It was also found that
the presence of liver metastasis could be a poten-
tial negative baseline factor for ICI monotherapy,
with the treatment of liver metastasis possibly
enhancing the efficacy of immunotherapy.!>
Another multicenter retrospective study demon-
strated a significant increase in the rate of hyper-
progressive disease in patients with liver metastasis
(p<0.001), which was identified as an independ-
ent prognostic factor for poorer PFS in GC
patients.?¢ In addition, Liang et al. conducted a
retrospective study where patients received

immune combined chemotherapy or targeted
therapy. The data indicated that in the NLM
group, the median PFS and median OS were 8.7
and 13.43 months, respectively (p=0.584), while
in the LM group, the median PFS and median
OS were 4.9 and 10.53months, respectively
(p=0.026). There was a significant difference in
median PFS between the two groups, with the
LM group showing a higher ORR (47% vs
38.9%).25 These three studies support the notion
that liver metastasis in AGC patients might be an
adverse factor for the prognosis of immunother-
apy. However, in several prospective studies such
as CheckMate 649 and ATTRACTION-4, sub-
group analyses have consistently shown survival
benefits from ICI regardless of the presence of
liver metastasis, with generally consistent degrees
of benefit and no statistically significant differ-
ences.!”>1° In the real world, the impact of liver
metastasis on the efficacy of immunotherapy in
GC patients remains controversial.
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Figure 2. Kaplan-Meier survival curves are shown for overall survival (a) and progression-free survival (b) in the liver metastasis

and no liver metastasis groups.

Table 4. Response of patients with measurable disease.

Response All Liver metastasis No liver metastasis
n=162 n=40 n=122

PR 31(19%) 11 (28%) 20 (16%)

SD 89 (55%) 19 (48%) 70 (57%)

PD 27 (17%) 8 (20%) 19 (16%)

Missing 15 (9%) 2 (5%) 13 (11%)

ORR 19% 28% 16%

p-Value - 0.168

DCR (%) 74 75 74

p-Value - 0.620

DCR, disease control rate; ORR, objective response rate; PD, progressive disease; PR, partial response; SD, stable disease.

As is well known, the liver serves as an immune-
exempt organ. It has been suggested that liver
metastasis may decrease the likelihood of a sys-
temic response to ICI therapy through liver-
induced immune tolerance.® Yu et al. proposed a
preclinical model elucidating the potential mech-
anisms of immune tolerance, suggesting that liver
metastasis sequesters and eliminates antigen-spe-
cific CD8+ T cells induced by the liver, leading
to systemic immune suppression. The study
included patients with metastatic melanoma,
non-small-cell lung cancer, urothelial carcinoma,
and renal cell carcinoma, but did not involve GC
patients.!> Furthermore, the team led by Lee
demonstrated that the presence of liver metastasis

in melanoma patients is associated with reduced
activation of CD8+ tumor-infiltrating lympho-
cytes and decreased expression of functional
markers during biopsy of skin tumors.26:27
Previous research indicates that liver-induced
immune tolerance mechanisms are associated
with effector T-cell exhaustion mediated by the
FAS/FASL pathway. Inspired by this, Lee et al.
discovered that the immune response to liver
metastatic tumors can activate regulatory T cells
(Tregs). Enhanced Tregs, activated through spe-
cific pathways, modulate tumor antigen-specific
myeloid-derived suppressor cells, which then
migrate to distant tumor sites. This migration
inhibits the activation of peripheral CD8+ T cells
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Characteristic HR (85%Cl) P-value Characteristic HR (95%Cl) P-value
Age
<65 years 2.097(1.035-4.247) f—— 0040 <65 years 1.251(0.759-2.062) —1—&—- 0380
>65 years 0.212(0.056-0.802) - 0.022 >65 years 0.184(0.067-0.509) H— 0.001
Gender Gender
Male 1.898(0.915-3.937) H————® 0085 Male 0.987(0.595-1.637) —.— 0.959
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Tumor site Tumor site
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Gastric body and the whole stomach 0.707(0.287-1.743) —.— 0.452 Gastric body and the whole stomach 0.509(0.260-0.995) —a— 0.048
Gastric antrum 1.917(0.785-4.679) ————m 0153 Gastric antrum 1.200(0.624-2.305) o ’——'—! 0.585
WHO grade Gssl:oesophageal Jjunction 0.200(0.018-2.202) = - i 0.188
Adenocarcinoma 1.406(0.703-2.812) — ——&— 033 Both 0.619(0.064-6.000) k bl 1 0679
Mixed cancer 0.730(0.207-2.583) b - 1 0626 :vdno grade R —
5 enocarcinoma .860(0.529-1. i .
Histologlcal ciaselication Mixed cancer 0.613(0.178-2.114) b : {0439
Poorly differentiated 0.770(0.341-1.738) —a— 0529 e i 10172 3 - LR
Moderately differentiated 4.032(0.521-31.19) —T—— o182 ebloglcal ciataticatios
Highly differentiated 0.730(0.207-2.583) ' = { o626 Foody diterejtater] 0.165(04001:443) —a—r—i o4
Sirosry Moderately differentiated 1.384(0.447-4.286) —1—8—— o513
Surgery
. .446-1.4 EEE— .
:;‘: S g 3;:‘3 :‘;g ; :3:’ ™ g sg No 0.702(0.407-1.211) —— 0.203
.094(0.733-5. —f— o .

hcal resection ( ) Radical resection 1.372(0.653-2.881) ——8— 0403
Adjuvant chemotherapy Adj
Yes 2.860(0.383-21.364) " ———— o3 Yes 2.436(0.575-10.318) —t—1 o027
No i 1.109(0.596-2.065) 0.743 No 0.728(0.456-1.165) e 0.186

ns mel ses i
Orgal tasta: Organs with metastases
= 1.455(0.622-3.403) ——T—®—— o3& <1 1.241(0.652-2.361) —t—a— 0511
22 1.835(0.766-4.393) e e B ) 22 0.785(0.406-1.515) . e ] 0.470
Combined chemotherapy regimen Combined chemotherapy regimen
SOX 1.808(0.759-4.308) . '——'—f 0.181 SOX 0.838(0.476-1.472) ——— 0.538
XELOX 3.000(0.251-35.794) F 1 0.385 XELOX 0.250(0.021-2.983) —= { 0273
AS 1.079(0.213-5.471) b = i 092 AS 0.885(0.182-4.309) b - | 0880
PD-L1 expression PD-L1 expression
Negative 1.706(0.619-4.699) F—T———&— 0302 Positive (CPS21) 1.165(0.150-9.065) k = { 0884
Microsateliite instabilty status Negative 0.678(0.310-1.485) —— 0331
MSS or MSI-L 2.676(0.937-7.638) H———— o086 Microsatellite instabilty status
MSI-H 0.134(0.008-2.140) { 0155 MSS or MSI-L 1.045(0.543-2.010) r—F—| 0.895
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Hazard Ratio Hazard Ratio
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Figure 3. Subgroup analysis of overall survival (a) and progression-free survival (b) in the liver metastasis and no liver metastasis
groups.
AS, albumin-bound paclitaxel plus S-1; CPS, Combined Positive Score; MSI-H, microsatellite instability-high; MSI-L, microsatellite instability-low;

MSS, microsatellite stable; PD-L1, programmed cell death ligand 1; SOX, S-1 plus oxaliplatin; WHO, World Health Organization; XELOX, capecitabine
plus oxaliplatin.
*Both: Gastric body and the whole stomach and gastric antrum.

incapable of clonal suppression. Moreover,
CDI11b+ suppressive macrophages induce
CD8+ T-cell apoptosis via FASL-dependent
mechanisms, ultimately leading to the suppres-
sion of anti-tumor immunity locally and systemi-
cally. However, this dysfunctional immune state
cannot be reversed by anti-PD-1 monotherapy.!4
Due to tumor heterogeneity, it remains unclear
whether liver metastasis in GC patients also leads
to systemic “immune desertification,” and further
exploration is needed to elucidate the specific
mechanisms.

In our study, patients were divided into LM group
and NLM group according to the presence or
absence of liver metastasis. The LM group com-
prised only 40 patients, approximately 25% of the
total population enrolled. Statistics indicate that
up to 41.30% of GC patients may experience
liver metastasis. Factors contributing to the dif-
ference in proportions of liver metastasis besides
varying inclusion criteria may also be associated
with ethnicity. Studies have reported that the pro-
portion of liver metastasis occurrence in Asian
GC patients is the lowest, approximately 12.32%.6
Looking at the clinical characteristics of the two

cohorts, significant differences were observed in
gender, WHO classification, and histological sub-
types, with p-values of 0.002, 0.017, and 0.030,
respectively. Furthermore, there were significant
differences in adjuvant chemotherapy, solitary
liver metastasis, and organs with metastases, with
p-values of 0.032, <0.001, and <0.001, respec-
tively. These disparities represent inevitable
biases that could potentially impact subsequent
multifactorial analyses and the estimation of risk
ratios in Cox regression models.

Interestingly, significant  differences  were
observed in univariable and multivariable analy-
ses between the two cohorts in the combined
chemotherapy regimen (AS vs SOX; p=0.023),
indicating that patients with AGC who used AS
combined with immunotherapy experienced a
higher HR compared to those who used SOX
(HR=2.196; 95% CI: 1.112-4.338). In daily
clinical practice, we employ XELOX and SOX as
first-line combination regimens more often. If
oxaliplatin is not tolerated by patients, we com-
monly use albumin-bound paclitaxel instead.
However, in this study, the risk of death was
increased by 2.196 times compared to the SOX
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plan. As a result, this serves as a reminder that the
survival benefits of an AS regimen paired with
immunotherapy may be limited. It is not recom-
mended as the ideal plan.

Subgroup analysis using Cox proportional haz-
ards models illustrated that among patients
aged =65years with AGC, those with liver
metastasis experienced a reduced risk of death
after first-line immune therapy (p=0.040).
Conversely, among patients aged >65years
with AGC, those with liver metastasis had
increased risks of death and disease progression
after first-line immune therapy, with liver
metastasis serving as a risk factor (OS, p=0.022;
PFS, p=0.001). These findings suggest that
immune therapy following liver metastasis may
improve survival rates in younger GC patients,
whereas for older patients, immune therapy
after liver metastasis may not reduce the risk of
disease progression and death. Regarding
tumor location, among patients with tumors
located in the body or throughout the stomach,
those with liver metastasis had an increased risk
of disease progression after first-line immune
therapy (p=0.048), although the specific rea-
sons await further exploration.

In terms of survival analysis, our study found that
the median OS for patients in the LM group and
NLM group were 17 and 15 months, respectively
(»p=0.29). The median PFS for the LM group
and NLM group were 8 and 7months, respec-
tively (p=0.65). The ORR was 28% in the LM
group and 16% in the NLM group (p=0.168),
while the disease control rate (DCR) was 75% in
the LM group and 74% in the NLM group
(p=0.620). There were no significant differences
between the two groups statistically. The study
results are generally consistent with the survival
data obtained from subgroup analyses of
CheckMate 649 and ATTRACTION-4. In the
CheckMate 649 study, the median OS for the
LM group and NLM group was 12.6 and
14.2 months, respectively, with no statistically
significant difference.!” In the ATTRACTION-4
study, patients treated with nivolumab combined
with chemotherapy, the median PFS for those
with liver metastases was 10.94months (7.13—
NR), median OS was 18.33months (14.92-
23.82), while for those without liver metastases,
median PFS was 10.45months (8.15-14.75),
median OS was 17.35months (14.62-20.83),
with no significant difference.!® Moreover, in
higher-grade evidence meta-analyses, some

evidence supporting the results of this study was
also found. A meta-analysis showed that the OS
and PFS of liver metastatic patients receiving
immunotherapy were worse than those without
liver metastasis, and varied across different can-
cers. This difference was more pronounced in
non-small-cell lung cancer, melanoma, and geni-
tourinary tumors, while in GC, the impact of
liver metastasis on post-immunotherapy survival
prognosis was relatively small (HR=1.17, 95%
CI: 0.90-1.52).1° In another meta-analysis, it
was found that in the subset of patients with
immunotherapy benefits in AGC, the risk of
death in liver metastasis patients was similar to
that of non-liver metastasis patients. The HR for
liver metastasis patients was 0.72 (0.62-0.84),
and for non-liver metastasis patients, it was 0.75
(0.63-0.90).28

In both the REGONIVO?! and LENPEM?22 stud-
ies, patients with AGC demonstrated favorable
outcomes when treated with ICI and multi-tar-
geted tyrosine kinase inhibitors, regardless of
their liver metastasis status. Among patients with
liver metastasis, the ORR was 40% in the
REGONIVO study and 54% in the LENPEM
study, with promising survival outcomes.
Combining the results of both studies, the median
PFS for patients with liver metastasis was
7.8 months (95% CI, 4.3-13.7), compared to
6.9 months (95% CI, 4.6-9.8) for those without
liver metastasis, with an HR of 0.817 (95% CI,
0.462-1.444), p=0.4813. The median OS for
patients with liver metastasis was 15.6 months
(95% CI, 9.8-not reached), while for those with-
out liver metastasis, it was 15.5 months (95% CI,
7.2-22.2), with an HR of 0.723 (95% CI, 0.371-
1.411), p=0.3398. Interestingly, in the anti-PD-1
monotherapy cohort, patients with liver metasta-
sis had poorer PFS (1.4months vs 2.3 months,
p»=0.0009) compared to those without liver
metastasis, consistent with previous reports.?®
Exploring the reasons behind this, it may be
related to a synergistic effect between multi-tar-
geted tyrosine kinase inhibitors and ICI, as multi-
targeted tyrosine kinase inhibitors can target
immune-suppressive cells, alleviating the systemic
immune suppression caused by liver metastasis.?2
Thus, single immunotherapy alone cannot reverse
the systemic immune suppression caused by liver
metastasis. !4

When analyzing the study results, it is important
to consider the limitations of this study. First, all
cases included in this study were sourced from
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only two centers, which may introduce some
selection bias into the data. Second, the follow-up
time for some patients was insufficient. In addi-
tion, the collection of PD-L1 and MSI status data
was not complete. Because the pathology of some
patients was in the outer hospital and was unre-
quited, nearly half of the patients had unknown
data which may have a certain impact on the
accuracy of the results. Finally, due to the chal-
lenges posed by immune-related adverse events,
the data collected in this study are insufficient
regarding safety. Therefore, for further validation
of the experimental results, it is necessary to con-
duct large-scale meta-analyses or prospective ran-
domized controlled trials.

Conclusion

The results of this study indicate that first-line
AGC patients can benefit from immunotherapy
regardless of the presence of liver metastasis, with
generally consistent degrees of benefit. This may
be due to the heterogeneity of GC leading to
reduced immunosuppression in liver metastases,
reversing the therapeutic limitations imposed by
liver metastasis, and thereby overcoming systemic
immune tolerance. However, the specific mecha-
nisms need to be further elucidated through
large-scale preclinical studies.
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