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Abstract: Objective: To investigate the clinical efficacy of comprehensive treatment focusing on transarterial che-
moembolization (TACE) for postoperative liver metastasis in patients with gastric cancer and analyze the factors
influencing prognosis. Methods: A retrospective study was conducted on 116 patients who developed liver metasta-
sis after gastric cancer surgery and were admitted to Gansu Provincial Cancer Hospital between January 2018 and
February 2020. The observation group, consisting of 62 patients, received TACE with fluorouracil (FU) + irinotecan
(CPT-11) + oxaliplatin (OXA) and moderate lipiodol embolization. The control group, consisting of 54 patients, re-
ceived systemic S-1 and Oxaliplatin regimen (SOX) alone. The clinical efficacy and incidence of adverse reactions
were compared between the two groups. Liver function indicators, tumor markers, and immunoglobulin changes
were analyzed in both groups. The 2-year survival rate of patients was analyzed using the Kaplan-Meier (K-M)
curve. Lasso-Cox regression was used to identify independent prognostic factors affecting the 2-year survival rate. A
Nomogram model was constructed to predict outcomes. Results: The overall clinical efficacy (P = 0.001) and objec-
tive response rate (ORR) (P = 0.001) were significantly lower in the control group compared to the observation group.
No significant differences were found in ALT and AST changes between the two groups (P > 0.05). Post-treatment,
CEA and CA19-9 levels were significantly lower, and IgG and IgM levels were significantly higher in the observation
group (P < 0.001). There was no significant difference in the incidence of adverse reactions (P > 0.05). Lasso-Cox
regression identified treatment plan, pathological differentiation, degree of liver metastasis, and pre-treatment CEA
as independent prognostic factors for 2-year survival. Based on these, a Nomogram model was constructed. In the
training group, the model had AUC values over 0.8 for 1- and 2-year survival rates, and in the validation group, the
AUC was 0.765 and 0.687, respectively, indicating good predictive performance. Conclusion: Compared to the con-
ventional SOX regimen, comprehensive treatment focusing on TACE embolization for postoperative liver metastasis
in gastric cancer is more effective and can improve survival rates.
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Introduction

Gastric cancer, characterized by poor progno-
ses, remains one of the most prevalent and
lethal malignancies worldwide, posing signifi-
cant threats to global public health [1]. Ac-
cording to the International Agency for Resear-
ch on Cancer, approximately 968,300 new
cases of gastric cancer were diagnosed global-
ly in 2022 alone, resulting in 659,800 deaths
[2]. The distribution of gastric cancer varies

markedly across regions, with East Asian coun-
tries, particularly China and Japan, exhibiting
higher incidence and mortality rates compared
to Europe and North America [3, 4]. In China,
gastric cancer contributes to nearly half of the
global incidence and mortality of gastric can-
cer, posing critical challenges to national public
health [5]. In 2022, gastric cancer was the
fiftth most commonly diagnosed malignancy in
China, accounting for 358,700 new cases and
188,400 deaths [6].
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Despite advancements in surgical techniques
and multimodal treatments, the five-year sur-
vival rate of patients with advanced gastric can-
cer remains below 30% [7]. Notably, 20% to
25% of newly diagnosed gastric cancer cases
in China are already in stage IV, with a subset of
them developing liver metastasis [8]. Gastric
cancer with liver metastasis (GCLM) refers to
the dissemination of primary gastric tumor
cells to the liver, a process observed in approxi-
mately 35% to 45% of gastric cancer patients
during the disease course [9, 10]. Surgical
resection remains the standard care for pa-
tients with resectable primary or metastatic
tumors [11]. However, many GCLM patients are
not eligible for surgery due to the extent of
metastasis, making chemotherapy the main-
stay of treatment [12]. Even with optimized
first-line chemotherapy regimens, disease pro-
gression can occur within 6 to 7 months, with a
median survival of 6 to 11 months and a five-
year survival rate of only 5% to 10% [13].

In this context, transarterial chemoemboliza-
tion (TACE) has emerged as a novel therapeu-
tic approach. The mechanism of TACE involves
two primary components: embolization of the
tumor-feeding artery to induce ischemia and
hypoxic necrosis of tumor tissues, and target-
ed delivery of chemotherapy drugs to increase
their local concentration and prolong exposure
of the tumor to cytotoxic agents [14, 15]. Se-
veral retrospective studies have demonstrated
that the combination of TACE with systemic
chemotherapy can significantly improve both
local tumor control and overall survival in GCLM
patients [16, 17].

This study aims to investigate effective treat-
ment strategies for improving the survival and
quality of life of GCLM patients. Specifically, by
comparing the outcomes of the conventional
SOX regimen with a comprehensive treatment
approach that includes arterial catheterization
via the femoral artery, arterial infusion chemo-
therapy, and lipiodol embolization, we sought to
evaluate the potential benefits of this novel
approach in enhancing local tumor control and
prolonging patient survival.

Methods and materials
Sample size calculation

According to the study by Dang et al. [18], the
overall survival (OS) rate of HER2 over-express-

7331

ing gastric cancer patients with liver metasta-
sis was approximately 20%. Based on this prob-
ability, we used the formula N = Z2 x [P x (1-P)]/
E? to calculate the required sample size. Using
a 95% confidence level (Z = 1.96), a 5% margin
of error (E = 0.05), and an estimated proportion
of P = 0.20 (20%), the calculation yielded a
required sample size of 246 participants.
However, current clinical status and practical
factors were taken into consideration when
determining real sample size.

Clinical data

This retrospective study was conducted on
patients with liver metastasis undergoing gas-
tric cancer surgery at Gansu Provincial Cancer
Hospital between January 2018 and February
2020. This study has been approved by the
Ethics Committee of Gansu Provincial Cancer
Hospital.

Inclusion and exclusion criteria

Inclusion Criteria: 1. Pathological diagnosis of
gastric cancer confirmed by gastroscopy with
evidence of liver metastasis through imaging
[8]. 2. No surgical indications for radical resec-
tion based on patients’ overall conditions, pri-
mary gastric cancer stage, the extent of liver
metastasis, etc. 3. Karnofsky Performance
Status (KPS) score > 70, with an expected sur-
vival time = 2 months, and good conditions in
liver, kidney as well as bone marrow functions.
4. Measurable lesions for efficacy evaluation,
with a tumor diameter > 10 mm on CT or MRI,
or > 20 mm under other conditions, as indicat-
ed by gastroscopy, endoscopic ultrasonogra-
phy, CT, MR, or ultrasound. 5. Complete clinical
data.

Exclusion Criteria: 1. Severe diseases or dys-
function of vital organs including heart, lungs,
or kidneys. 2. Systemic immune system diseas-
es. Evidence of metastases in organs other
than the liver, other primary tumors, or uncon-
trolled diseases, and a history of radiotherapy.

Patient grouping

A total of 116 cases meeting the criteria were
selected. Among them, 54 patients who re-
ceived the S-1 and Oxaliplatin regimen (SOX)
were assigned to the control group. The remain-
ing 62 patients underwent TACE with fluoroura-
cil (FU) + irinotecan (CPT-11) + oxaliplatin (OXA)
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Figure 1. Study flowchart.

and moderate lipiodol embolization via the
femoral artery with the Seldinger technique in
the observation group. The flow chart is pre-
sented in Figure 1.

Treatment protocols

Control Group: Patients in this group received
an intravenous infusion of oxaliplatin (130 mg/
m?) (manufacturer: Huadong Medicine Co., Ltd.,
Hangzhou, China; approval number: H2011-
3457; drug specification: 50 mg) on the first
day of each treatment cycle, diluted in 250 to
500 mL of 5% glucose solution and adminis-
tered over 2 to 6 hours. From day 1 to day 14,
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patients took oral tegafur-gimeracil-oteracil
capsules (manufacturer: Taiho Pharmaceuti-
cal Co., Ltd.; registration certificate number:
H20090046; capsule specification: 25 mg), 50
mg each time, twice daily. The treatment cycle
was repeated every 3 weeks, and all patients
completed at least 2 cycles.

Observation Group: Using the Seldinger tech-
nique, arterial catheterization was performed
through the femoral artery, followed by celiac
artery and hepatic artery angiography to deter-
mine the tumor's size and blood supply.
Catheterization was performed through the left
or right hepatic artery, and hepatic artery che-
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moembolization was administered with fluoro-
uracil (FU) (manufacturer: Gisimei (Wuhan)
Pharmaceutical Co., Ltd.; approval number:
H20050465; drug specification: 500 mg), iri-
notecan hydrochloride injection (manufacturer:
Jiangsu Hengrui Medicine Co., Ltd.; approval
number: H20213373; drug specification: 40
mg/2 mL), and oxaliplatin (manufacturer:
Huadong Medicine Co., Ltd.; approval number:
H20113457; drug specification: 50 mg). The
doses for the FU/CPT-11/0XA regimen were
FU 400-500 mg/m?, CPT-11 100-130 mg/m?,
and OXA 85-100 mg/m?, along with moderate
lipiodol embolization. Within one week after
arterial infusion chemotherapy, patients took
oral tegafur-gimeracil-oteracil (40 mg/m?for 14
days). This treatment was repeated every 21-28
days for a total of 2 cycles. For patients achiev-
ing complete response (CR), oral tegafur-gimer-
acil-oteracil was continued for maintenance.
For partial response (PR), one additional cycle
of chemoembolization was administered, fol-
lowed by tegafur-gimeracil-oteracil mainte-
nance. For stable disease (SD), SOX chemo-
therapy was continued, and for progressive
disease (PD), docetaxel plus tegafur-gimeracil-
oteracil chemotherapy was used. Postopera-
tively, intravenous plus oral chemotherapy was
provided.

Clinical data collection

Data were obtained from patients’ outpatient
records, electronic medical records, and follow-
up visits. Collected general data included
sex, age, primary tumor location, pathological
differentiation, number of liver metastases,
lymph node metastasis, Eastern Cooperative
Oncology Group Performance Status (ECOG
PS) score [19], extent of liver metastasis,
Child-Pugh classification, and clinical efficacy.
Laboratory indicators included pre- and post-
treatment levels of alanine transaminase (ALT),
aspartate transaminase (AST), carcinoembry-
onic antigen (CEA), carbohydrate antigen 19-9
(CA19-9), immunoglobulin G (IgG), immunoglo-
bulin A (IgA), and immunoglobulin M (IgM).
Adverse reactions recorded during treatment
included nausea, vomiting, oral mucositis, liver
dysfunction, and leukopenia. ALT and AST lev-
els were measured using an automated bio-
chemical analyzer (Beckman Coulter, AU5800).
CEA and CA19-9 were measured using an auto-
mated chemiluminescence immunoassay ana-
lyzer (Mindray, CL800Oi), while immunoglobu-
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lins were measured using an automated pro-
tein analyzer (Siemens, BN Il System).

Efficacy evaluation

The short-term clinical efficacy of patients was
assessed according to the World Health
Organization’s criteria for evaluating solid
tumors [20]. CR was defined as the disappear-
ance of all lesions, sustained for at least one
month; PR as a reduction of > 50% in tumor
size, maintained for at least four weeks; SD as
a reduction of < 50% or an increase of < 25% in
tumor size; PD as an increase of > 25% in tumor
size or the appearance of new malignant
tumors. The overall response rate (ORR) was
calculated as (CR + PR)/total cases x 100%.

Follow-up

Patients in both groups were followed for 24
months, either via telephone interviews or out-
patient visits. The survival time was recorded
for patients in both groups for subsequent
analysis.

Statistical analysis

All data were analyzed using SPSS software
(version 26.0). Continuous data were present-
ed as mean * standard deviation (Mean + SD)
and were compared between groups using
independent sample t-tests or Mann-Whitney U
tests, depending on their normality. For com-
parisons within groups before and after treat-
ment, repeated measures ANOVA was applied,
followed by Tukey’'s HSD post-hoc test for
multiple comparisons. Categorical data were
expressed as counts and percentages, with
comparisons performed using Chi-square tests
or Fisher's exact tests as appropriate. Las-
so-Cox regression analysis was employed to
identify independent prognostic factors. A
Nomogram model predicting 1- and 2-year sur-
vival rates was constructed using the “rms”
package in R software (version 4.3.2). The iden-
tified independent prognostic factors were
incorporated into the Nomogram model. Cali-
bration curves were generated to assess the
agreement between predicted and observed
outcomes, and time-dependent ROC curves
were used to evaluate the model’s predictive
accuracy. Decision curve analysis (DCA) was
conducted to determine the clinical utility of the
Nomogram model. Statistical significance was
defined as P < 0.05.
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Table 1. Comparison of patients’ general data between the two groups

Factors Control Group (n =54) Observation Group (n = 62) X2 P

Gender 0.449 0.503
Male 38 40
Female 16 22

Age 0.181 0.671
> 65 years 31 38
< 65 years 23 24

Gastric Cancer Site 0.438 0.803
Cardia 28 29
Body 9 13
Antrum 17 20

Pathological Differentiation 0.501 0.479
Poorly Differentiated 39 41
Moderately/Well Differentiated 15 21

Number of Liver Metastases 0.388 0.533
Single 14 19
Multiple 41 43

Lymph Node Metastasis 1.046 0.307
Yes 42 43
No 12 19

ECOG PS Score 0.94 0.332
0-1 50 54
2 4 8

Degree of Liver Metastasis 0.729 0.694
H1 13 17
H2 29 35
H3 12 10

Child Classification 0.181 0.671
A 46 51
B 8 11

Note: ECOG PS, Eastern Cooperative Oncology Group Performance Status.

Results

Comparison of patients’ general data between
the two groups

No statistically significant differences were
found in patients’ general data including gen-
der, age, gastric cancer lesion site, pathologi-
cal differentiation, number of liver metastases,
lymph node metastasis, ECOG PS score, degree
of liver metastasis, or Child-Pugh classification
(P > 0.05). See Table 1.

Comparison of clinical efficacy between the
two groups

Post-treatment evaluation showed that the
overall clinical efficacy and ORR were signifi-
cantly lower in the control group compared to
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the observation group (both P = 0.001). See
Table 2.

Comparison of liver function changes between
the two groups

The comparison of liver function showed no
statistically significant differences in ALT
and AST levels between the two groups both
before and after treatment (P > 0.05). See
Figure 2.

Comparison of CEA and CA19-9 changes be-
tween the two groups

Pre-treatment levels of CEA and CA19-9
showed no significant differences between the
two groups (P > 0.05). However, post-treatment
levels of both markers were significantly lower
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Table 2. Comparison of clinical efficacy of patients between the two groups

PD ORR
17 (31.48%) 18 (33.33%)
6 (9.69%) 40 (64.51%)
11.226
0.001

but 1gG and IgM levels were
significantly higher in the ob-
servation group than those in
the control group (P < 0.001).
See Figure 4.

Comparison of incidence of
adverse reactions between
the two groups

The incidence of adverse

Group CR PR SD
Control Group (n = 54) 0 (0.00%) 18 (33.33%) 19 (35.19%)
Observation Group (n =62) 12 (19.35%) 28 (45.16%) 16 (25.80%)
X2 16.719
p 0.001
Note: CR, Complete Response; PR, Partial Response; SD, Stable Disease; PD, Progressive Disease; ORR, Objective Response
Rate.
A Control group Observation group B Control group Observation group
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Figure 2. Changes in liver function indicators before and after treatment. A.
Comparison of ALT levels before and after treatment in both groups. B. Com-
parison of AST levels before and after treatment in both groups. Note: ALT,
Alanine Transaminase; AST, Aspartate Transaminase.
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Figure 3. Changes in tumor markers before and after treatment. A. Compari-
son of CEA levels before and after treatment in both groups. B. Comparison
of CA19-9 levels before and after treatment in both groups. Note: CEA, Carci-
noembryonic Antigen; CA19-9, Carbohydrate Antigen 19-9.

reactions, including nausea,
vomiting, oral mucositis, liver
dysfunction, and leukopenia,
did not significantly differ bet-
ween the two groups (P >
0.05). See Table 3.

Screening of prognostic fac-
tors

The two-year survival data of
patients were collected for ini-
tial identification of prognos-
tic factors with the use of
univariate analysis. Treatment
plan, gastric cancer site, pa-
thological differentiation, de-
gree of liver metastasis, and
pre-treatment CEA levels we-
re identified in association
with the two-year survival in
GCLM patients (Figure 5).
Lasso-Cox regression analy-
sis further identified treat-
ment plan, pathological differ-

in the observation group compared to the con-
trol group (P < 0.001). See Figure 3.

Comparison of immunoglobulin changes

No statistically significant differences were
observed in IgG, IgA, or IgM levels between
the groups before treatment (P > 0.05). Post-
treatment, there were no significant differenc-
esin IgA levels between both groups (P > 0.05),
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entiation, degree of liver metastasis, and pre-
treatment CEA as independent prognostic fac-
tors influencing two-year survival. See Figure 6.

Construction and validation of the nomogram
model

Based on the four independent prognostic fac-
tors identified through Lasso regression, we
constructed a Nomogram model. The study

Am J Transl Res 2024;16(12):7330-7342



TACE for liver metastasis in gastric cancer
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Figure 4. Changes in immunoglobulin levels before and after treatment. A. Comparison of IgG levels before and after
treatment in both groups. B. Comparison of IgA levels before and after treatment in both groups. C. Comparison
of IgM levels before and after treatment in both groups. Note: IgG, Immunoglobulin G; IgA, Immunoglobulin A; IgM,

Immunoglobulin M.

Table 3. Comparison of the occurrence of adverse reactions between the two groups

Adverse Reaction Control Group (n = 54) Observation Group (n = 62) X2 P

Nausea/Vomiting 48 (88.89%) 53 (85.48%) 0.297 0.586
Stomatitis 7 (12.96%) 10 (16.13%) 0.231 0.631
Hepatic Dysfunction 49 (90.74%) 53 (85.48%) 0.752 0.386
Leukopenia 24 (44.44%) 32 (51.61%) 0.594 0.441

cohort was split into a training group (n = 81)
and a validation group (n = 35) in a 7:3 ratio.
The Nomogram model was constructed using
data from the training group (Figure 7A) and it
showed an AUC greater than 0.8 for predicting
both the 1-year and 2-year survival rates, indi-
cating high predictive accuracy (Figure 7B). In
the validation group, the AUCs for predicting
the 1- and 2-year survival rates were 0.765 and
0.687, respectively, demonstrating reasonable
stability. See Figure 7C.

Discussion

Gastric cancer is a common malignancy within
the digestive tract. Due to the absence of spe-
cific early symptoms, approximately 50% of
patients present with distant metastases at
their initial diagnosis [21]. For unresectable
GCLM, chemotherapy remains the primary
treatment option. However, the long-term prog-
nosis post chemotherapy is typically poor,
largely due to the limited efficacy of the therapy
on liver metastases [22].

Studies have shown that TACE combined with
oxaliplatin and fluorouracil can promote spindle
formation and increase apoptosis of tumor
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cells [23]. However, recent studies have indi-
cated that TACE in combination with oxaliplatin
and fluorouracil alone does not significantly
reduce the number of liver metastases or pro-
long patients’ survival [24]. Furthermore, arte-
rial embolization during TACE may stimulate the
formation of new blood vessels in the tumor,
preventing complete obstruction of blood flow
in tumor tissues [25]. The adjunctive use of S-1
(tegafur) has been shown to not only enhance
apoptosis of tumor cells by inhibiting nucleic
acid synthesis but also promote apoptosis of
endothelial cells, thereby inhibiting neovascu-
larization, reducing vessel density, and decreas-
ing blood flow [26].

In this study, significantly improved clinical effi-
cacy was identified in patients from the obser-
vation group. Several factors likely contribute
to this: (1) The TACE regimen, which combines
three drugs (fluorouracil, irinotecan, oxaliplat-
in), synergistically enhances antitumor activity
through different mechanisms, making it par-
ticularly suitable for GCLM patients resistant
to single-agent chemotherapy. (2) TACE deli-
vers high concentrations of chemotherapeutic
agents directly to the tumor vasculature, im-
proving local drug concentrations and enhanc-
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Figure 6. Lasso-cox regression screening for prognostic factors in GCLM. A. Regularization path of the Lasso model.
B. Selection of Lasso feature coefficients. Note: GCLM, Gastric Cancer with Liver Metastasis.

ing treatment efficacy. (3) The addition of S-1
optimizes treatment outcomes by slowing tu-
mor cell proliferation and disrupting endothe-
lial integrity, enhancing the chemotherapeutic
effects of oxaliplatin, which in turn improves
clinical efficacy and reduces tumor marker lev-
els in GCLM patients. These findings are sup-
ported by Polysalov et al. [27], who reported
that gastric tumor chemoembolization and
local chemotherapy effectively influenced pri-
mary tumor stages and lymph node metasta-
ses. Xu et al. [28] also demonstrated the safety
profile of conventional TACE in treating GCLM.
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Moreover, while patients in both groups experi-
enced post-treatment liver function impair-
ment, no significant differences were observed
in their AST and ALT levels. The incidence of
adverse reactions was also similar between the
two groups. However, the observation group
exhibited significantly higher IgG and IgM lev-
els, suggesting a stronger immune response.
These findings indicated that, compared to the
SOX chemotherapy, the TACE embolization regi-
men was equally safe in terms of liver function
impact, while potentially offering an immunos-
timulatory benefit. This supports the notion

Am J Transl Res 2024;16(12):7330-7342



TACE for liver metastasis in gastric cancer

AP H t 9 1 2I0 1 4I0 1 6I0 1 8l0 1 190
oints ’ ;
Control group
Treatment plan r !
Observation group
. . . Low
Pathological differentiation
Mid/high
X X H2
Degree of liver metastasis T L .
H1 H3
Pre treatment CEA | L UL UL UL T T
6 10 14 18 22 26 30
Total Points T T T T T T T T T
0 40 80 120 160 200
Linear Predictor r T T T T T T T T T 1
2.5 1.5 0.5 0.5 1:5 2.5 3.5
365 days Survival Probability T T T .
0.8 0.6 0.4 0.2
720 days Survival Probability
0.6 0.4 0.2
Calibration C
B 10 X - alibration Curve ‘ - 365 days
- A 0.4 4 — Score
, a ’ All positive
0.8 5 | S — All negative|
g 2
£ 0.6 ik 3 k]
£5 c
g B 021
'g 0.4 - o 3° z
n = 3 Apparent 0.1 1
’ . —_— IBdl:;cunected
02 ,”  RiskScore °
-7 — 365 days (AUC = 0.864), - 0.0
’ 720 days (AUC = 0.840) s
0.0 T T T T T T T T T T T T T T T T
00 02 04 06 08 10 03 04 05 08 07 08 09 10 00 02 04 06 08 10
1 Specificity (FPR) PiGarein Eresicied Sentis Threshold Probability
Calibration Curve
C 1o T . 365 days
i — Score
’ 37 061 All positive
0.8 1 E=T,1 — All negative
g r—'_,7 g
£ 061 —} S 5 3 04
z g g 5
= 71 %g | o
B 0.4 z 3° ]
5 2 < Z 021
w 7 i parent
’ 8 — IBdiasl-currec(ed
0.2 s LA 3 = B
’ risk
AL — 365 days (AUC = 0.765) 0.0
‘ 720 days (AUC = 0.687) 3
0.0 T T T T © T T T T T T T T T T T
00 02 04 06 08 10 075 080 085 090 095 00 02 04 06 08 10

1 Specificity (FPR)

Nomogram Predicted Survival

Threshold Probability

Figure 7. Construction and validation of the nomogram model. A. Nomogram model constructed using the four prog-
nostic variables. B. Time-dependent ROC curves, calibration curves, and DCA curves in the training group. C. Time-
dependent ROC curves, calibration curves, and DCA curves in the validation group. Note: CEA, Carcinoembryonic
Antigen; ROC curve, Receiver Operating Characteristic; DCA, Decision Curve Analysis.

that the TACE regimen is not only effective but
also enhances immune response, contributing

to better overall outcomes.

In this study, Lasso-Cox regression identified

several key prognostic factors, including treat-

7339

ment plan, gastric cancer site, pathological dif-

ferentiation, degree of liver metastasis, and

pre-treatment CEA levels. Patients with poorly
differentiated tumors tend to have more
aggressive tumors, faster tumor growth rates,
and poorer responses to chemotherapy and
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radiotherapy, leading to worse prognoses. Wu
et al. [29] found that poorly differentiated
GCLM patients had significantly shorter overall
survival and disease-specific survival compar-
ed to those with moderately or well-differentiat-
ed tumors. The number and size of metastatic
lesions are critical factors in the preservation
of liver functions, which is closely linked to
patients’ survival. Extensive liver metastasis
generally indicates a high tumor burden, com-
plicating treatment and worsening prognosis.
The study of Hori et al. on 412 GCLM patients
[30] confirmed these findings, demonstrating
significant survival differences between pati-
ents with H1, H2, and H3 stage liver metasta-
ses. High pre-treatment CEA levels, often re-
flective of a large tumor burden or advanced
disease, are associated with poor treatment
responses and outcomes. Song et al. [31]
also noted that elevated CEA levels in GCLM
patients after radical gastrectomy were linked
to shorter survival time and a higher risk of liver
metastasis.

The treatment plan is a crucial factor in the
prognosis of GCLM patients, as different strate-
gies target specific biological behaviors and
dissemination patterns of the tumor, directly
influencing the survival duration of patients. In
this study, the TACE regimen effectively deliv-
ered high concentrations of chemotherapy and
embolic materials directly to liver lesions,
reducing tumor burden in the liver while mini-
mizing toxicity to normal liver tissue, thus pre-
serving liver function and extending survival of
patients. Additionally, the TACE regimen treated
small lesions and circulated tumor cells that
were difficult to target, thereby reducing the
risk of tumor recurrence and metastasis and
improving the overall efficacy of chemotherapy.
Zhao et al. [32] also demonstrated that the use
of microsphere drug-eluting beads in TACE,
combined with intra-arterial infusion for GCLM,
significantly improved patients’ overall survival
rates.

Finally, we developed a Nomogram model
based on the four prognostic factors identified
through Lasso-Cox regression. Hopefully, this
model will serve as a visual tool that allows cli-
nicians to accurately predict the two-year sur-
vival probability of GCLM patients, thereby sup-
porting personalized medical decision-making.
Wu et al. [33] previously constructed a predic-
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tion model for all-cause mortality in GCLM
patients using the SEER database, with an AUC
of 0.718, while Huang et al. [34] developed a
model to predict the occurrence of GCLM using
logistic regression analysis, with an AUC of
0.851. In our study, the AUCs for predicting 1-
and 2-year survival rates were 0.864 and
0.840, respectively, significantly higher than
those in previous studies. Unlike Wu's and
Huang’'s models, our Nomogram comprehen-
sively has incorporated multiple key factors,
including treatment plan, pathological differen-
tiation, degree of liver metastasis, and pre-
treatment CEA levels. This multidimensional
analysis has provided a more robust assess-
ment of survival rate, and the user-friendly for-
mat of the Nomogram has simplified the pre-
sentation of complex statistical data, facilitat-
ing its application in clinical practice. The model
would enhance the ability of clinicians to make
personalized, data-driven decisions with the
potential to improve clinical outcomes.

This study does have several limitations. It is a
single-center study with a relatively small sam-
ple size, which may limit the generalizability of
the study results. Furthermore, the 24-month
follow-up period may not fully capture the long-
term effects of the treatment. As a retrospec-
tive study, it is also susceptible to information
bias and limited control over confounding vari-
ables. Future research should involve larger,
multi-center studies with longer follow-up peri-
ods and prospective, randomized controlled
trials to validate and expand upon these
findings.

Conclusion

In conclusion, the combination TACE therapy
regimen significantly improves survival and
quality of life in GCLM patients. By reducing
tumor aggressiveness and extending disease-
free survival, this treatment offers a valuable
therapeutic option for clinical practice.
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