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Background: Liver metastasis is one of the important factors leading to poor prognosis of gastric cancer. 
According to the classic “seed soil theory”, it is speculated that the liver microenvironment at the invasion 
margin of gastric cancer liver metastases (GCLM) may have a crucial impact on tumor progression. 
However, few studies had stated the correlation between the patients’ prognosis and the densities of stromal 
cells infiltrating into the invasive margin, where our retrospective study designed to identify the role of 
infiltrating macrophages on the prognosis of GCLM as a reliable supplement of predictive tumor markers. 
Methods: The material consisted of a group of 72 gastric cancer (GC) patients with liver metastasis 
diagnosed from February 2015 and December 2020. The CD68+, CD206+, and Clec4f+ macrophages in their 
specimens were counted by immunohistochemistry (IHC), and the analysis area was the invasive margin of 
metastatic lesions. Clinical data were collected retrospectively. Overall survival (OS) was calculated from 
the date of initial diagnosis to the date of last follow-up or death. Survival analyses were performed using 
the Kaplan-Meier method and log-rank test. Multivariate Cox regression was performed to asses impact of 
macrophages on OS. 
Results: The expression of CD206 could indicate the prognosis of patients with GCLM, and patients with 
high expression of CD206 had worse prognoses (P=0.0002). Univariate and multivariate analyses showed 
that CD206 was an independent risk factor for prognosis (HR 5.276, 95% CI: 1.730–16.089, P=0.003).
Conclusions: The CD206+ myeloid-derived tumor associated macrophages (TAMs) may predict whether 
patients could benefit from R1 resection of liver-metastatic lesions, which has important theoretical 
significance and practical value for accurately evaluating the clinical prognosis of patients with GCLM and 
guiding clinical treatment.
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Introduction

Gastric cancer (GC) is a common solid malignant tumor in 
China, with the fifth highest incidence rate and the third 
highest mortality rate (1). Distant metastasis is the main 
cause of poor prognosis of GC. Due to anatomy, venous 
return, and other characteristics, the liver is the most 
common organ affected by distant metastasis of GC (2,3). 
The overall incidence of GC liver metastases (GCLM) 
is 9.9–18.7%. A considerable number of advanced GC 
patients have synchronous liver metastasis at diagnosis, and 
the five-year survival rate is less than 10% (1,4).

The mechanism of GCLM is extremely complicated. The 
classic “seed-soil theory” proposes that tumor metastasis 
is the result of the interaction between seed (tumor cells) 
and soil (tumor microenvironment) (5). Therefore, the 
liver microenvironment at the invasive margin of GCLM is 
critical for the formation of GCLM (6,7). This is the area 
where normal liver parenchymal cells initially lose their 
differentiation and tumor cells gradually gain mesenchyme-
like capabilities. These changes confer tumor cells with 
the characteristics of metastatic and invasive growth (8). 
Studies have shown that there are abundant macrophages 
at the invasive margin of GCLM, which may play a decisive 
role in metastatic tumor progression (9-12). Among 
them, Kupffer cells are macrophages living in hepatic 
sinusoids, accounting for about 35% of non-parenchymal 
hepatocytes in the liver (6,13). The injury and inflammation 
caused by tumor cells entering the liver could also recruit 
monocytes from bone marrow to enter the tumor, and then 
differentiate into mature macrophages to form myeloid-
derived tumor-associated macrophages (TAMs), which 
play a vital role in the process of tumor proliferation and 
metastasis (7,11,12,14,15).

Several studies had revealed the underlying mechanisms 
driving liver metastasis of gastric cancer, containing the 
tumor-stromal crosstalk and epigenetic regulation (16-18).  
Whereas, there was an acutely controversial on the resection 
benefits of metastatic lesion, and few studies had identified 
the correlation between prognosis and microenvironmental 
contents. Since most patients have no surgical indications 
at the time of diagnosis, it is difficult to obtain clinical 
specimens and let further studies on GCLM alone. The 
fourth edition of the Japanese gastric cancer treatment 
guidelines had recommended that patients with local liver 
metastasis from GC could benefit from radical resection 
of primary GC combined with secondary liver metastases 
tumor, which was also confirmed by some retrospective 

studies (19-22). Surgical treatment is performed conditionally 
for patients who are suitable for resection. Moreover, there 
is a lack of effective indicators to predict the prognosis 
of patients after resection. Hence, 72 relevant surgical 
pathological specimens were retrospectively analyzed in this 
study to clarify the prognostic impact of macrophages at the 
invasive margin of GCLM in the liver microenvironment 
and whether they could be used as a potential indicator 
of liver metastases tumor R1 resection. We present the 
following article in accordance with the STROBE reporting 
checklist (available at https://jgo.amegroups.com/article/
view/10.21037/jgo-22-530/rc).

Methods

Inclusion of subjects and clinical data collection

The study was a retrospective study based on a total group 
of 72 liver metastatic specimens collected from patients 
who were diagnosed with GCLM by both pathological 
and clinical doctors, and underwent surgical resections 
in the Department of Gastrointestinal Surgery, Ren Ji 
Hospital Affiliated to Shanghai Jiao Tong University 
School of Medicine, between February 2015 and December 
2020. The clinical data corresponding to metastatic cases, 
involving age, gender, tumor location, histological types, 
TNM stages and pathological characteristics (vascular 
or nerve invasion, Ki67 and p53 levels), were collected 
retrospectively. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013). All 
specimens and experimental protocols were approved by 
the Ethics Committee of Ren Ji Hospital [No. (2017)114]. 
All the participants gave informed consent before collecting 
specimens together with their clinical information. 

Follow-up

Follow-up was performed by outpatient re-examination and 
telephone periodically. The following postoperative follow-
up data were collected for every patient: survival status, 
disease treatment, laboratory test results. Overall survival 
(OS) was defined as the time span from the date of initial 
diagnosis to the date of death from any cause or the date 
of last known contact. Our department follows-up with 
patients every six months for the first five years after surgery 
and yearly thereafter. The follow-up period in this study 
was 82 months, the date of last follow-up was October, 
2021.

https://jgo.amegroups.com/article/view/10.21037/jgo-22-530/rc
https://jgo.amegroups.com/article/view/10.21037/jgo-22-530/rc
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Immunohistochemistry (IHC)

The IHC assay was performed to detect the expression 
of CD68, CD206, and Clec4f in GCLM tissues. We 
used CD68 as a marker of total macrophages population 
(14,15); CD206 was used as a marker of myeloid-derived 
TAMs derived from bone marrow mononuclear cells (9); 
and Clec4f was used as a marker of Kupffer cells (10). We 
deparaffinized and rehydrated 5  μm-thick consecutive 
paraffin sections from the pathology department of Ren 
Ji Hospital; 3% H2O2 in methanol was used to block the 
endogenous peroxidase activity at room temperature, 
followed by antigen retrieval in citrate buffer (pH 6.0) for 
15 minutes. The specimens were blocked by 10% serum 
at 37 ℃ for 1 hour and incubated with mouse monoclonal 
anti-human primary antibodies against CD68, CD206, 
or Clec4f (CD68 applied at 1:100, Abcam, Cambridge, 
MA, USA; CD206 applied at 1:200, Abcam, USA; Clec4f 
applied at 1:200, Abcam, USA) in a humidified chamber 
overnight at 4 ℃. Next, the horseradish peroxidase (HRP)-
labeled goat anti mouse or rabbit polyclonal antibody 
(DakoCytomation, Glostrup, Denmark) was dripped onto 
the slides, incubated at 37 ℃ for 0.5 hour, and stained with 
3,3'-diaminobenzidine (DAB). Finally, the samples were 
counterstained by hematoxylin.

Evaluation of IHC 

Macrophages densities were quantitatively estimated at 
the invasive margin of GCLM using the above-mentioned 
criteria, independently by two pathologists. One sample was 
screened at low magnification (×100), followed by selecting 
five areas with highest number of positively stained cells for 
further analysis. The average count of macrophage in five 
areas was estimated at high power (×400) magnification. 
The levels of immunoreactivity were scored from 0 to 3 
according to the ratio of positive cells as follows: 0, <5%; 
1, 5–20%; 2, 20–50%; and 3, >50%. A score of 2–3 was 
classified as high density and 0–1 as low density. Infiltrating 
macrophage densities were independently counted by 
two pathologists blinded to the patient’s clinical status. 
To confirm the reproducibility, 25% of the slides were 
randomly chosen and scored twice and those duplicates 
were evaluated in a similar manner. 

Statistical analysis

All statistical analysis were performed using SPSS 24.0 

software (IBM Corp., Armonk, NY, USA) for Windows and 
GraphPad Prism 8.0 (GraphPad Software, La Jolla, CA, 
USA). The correlation between CD68, CD206, or Clec4f 
expression and clinicopathological parameters of GCLM 
patients was analyzed by chi-square test and multivariate 
logistic regression analysis. The Kaplan-Meier method 
was used to calculate OS, and log-rank testing was used 
to compare the survival curves between different groups. 
Prognostic analysis was performed using univariate and 
multivariate Cox regression models on overall survival, 
where the factors age, gender, tumor location, Lauran 
type, TNM stage, vascular or nerve invasion, Ki67 and 
p53 level, tumor diameter, H classification, CD68-positive 
macrophages, CD206-positive macrophages and Clec4f-
positive macrophages were involved into the analysis. 
P value <0.05 at two-sided was defined as statistically 
significant.

Results

Clinicopathological characteristics of 72 GCLM patients

A total of 72 patients with histologically confirmed GCLM 
were included in the present analysis. Among them, 55 
were male and 17 were female. The proportion of patients 
aged ≥65 years (51.4%) was almost the same as those aged 
<65 years (48.6%). According to Lauren classification, 
40 patients (55.6%) were diagnosed as intestinal type,  
24 patients (33.3%) as diffuse type, and eight cases (11.1%) 
as mixed type. There was one patient in T1 stage, 2 cases 
(2.8%) in T2 stage, and 69 patients (95.8%) in T4 stage. 
Nine patients did not have lymph node metastasis, while all 
others had lymph node metastasis. According to the fifth 
edition of the Japanese “Gastric Cancer Treatment Guide” 
H-class system, GCLM is divided into H1, H2, or H3. The 
H1 level indicates only one metastatic tumor in one hepatic 
lobe; H2 level indicates minor metastatic tumor in two 
hepatic lobes (less than or equal to two metastatic tumors); 
and H3 level indicates two hepatic lobes have multiple 
scattered tumors. In this study, 45 (62.5%) patients were 
H1 level, 18 (25.0%) were H2 level, and the remaining nine 
(12.5%) were H3 level (Table 1). 

Expression of CD68, CD206, and Clec4f in invasive 
margin of GCLM

We detected the expression of CD68, CD206, and Clec4f 
in 72 metastatic tumor tissues at the invasive margin in the 
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liver by IHC assay. The representative results are shown 
in Figure 1. At the liver metastatic invasive margin, CD68 
and CD206 were highly expressed, while the expression of 
Clec4f was low. The count of positive tumor stromal cells is 
shown in Table 2. The expression of CD68 was moderately 
correlated with CD206 expression, and the correlation 
coefficient was 0.66; however, there was no obvious 
correlation with the expression of Clec4f. Moreover, there 
was no correlation between the expression of CD206 and 
Clec4f (Figure 2).

Correlation between expression of CD68, CD206, Clec4f 
and clinicopathological parameters

The high expression of CD206 was related to the Lauren 
classification (P=0.041). In addition, it was also significantly 
related to the expression of p53 (P=0.031). The expression 
of CD68 and Clec4f had no significant correlation with the 
clinical features of GCLM (Table 3).

Table 1 Clinicopathological characteristics in patients with GCLM 
(n=72)

Variables n (%)

Age (years)

≥65 37 (51.4)

<65 35 (48.6)

Gender

Male 55 (76.4)

Female 17 (23.6)

Tumor location

Cardia 22 (30.6)

Non-cardia 50 (69.4)

Lauren

Intestinal 40 (55.6)

Diffuse 24 (33.3)

Mixed 8 (11.1)

T stage

T1 1 (1.4)

T2 2 (2.8)

T3 0 (0.0)

T4 69 (95.8)

N stage

Present 63 (87.5)

Absent 9 (12.5)

M stage

M0 0 (0.0)

M1 72 (100.0)

Vascular invasion 

Present 21 (29.2)

Absent 51 (70.8)

Nerve invasion

Present 10 (13.9)

Absent 62 (86.1)

Ki67

+ 13 (18.1)

++ 23 (31.9)

+++ 36 (50.0)

Table 1 (continued)

Table 1 (continued)

Variables n (%)

p53

− 26 (36.1)

+ 16 (22.2)

++ 6 (8.3)

+++ 24 (33.3)

Tumor maximum diameter of GCLM (cm)

<3.0 57 (79.2)

≥3.0 and <6.0 11 (15.3)

≥6.0 4 (5.6)

Tumor number of GCLM

1 33 (45.8)

2 18 (25.0)

≥3 21 (29.2)

H classification of GCLM

H1 45 (62.5)

H2 18 (25.0)

H3 9 (12.5)

−, negative; +, slightly positive; ++, moderately positive; +++, 
strongly positive. GCLM, gastric cancer with liver metastasis.
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Relationship between CD68, CD206, Clec4f expression and 
prognosis of GCLM patients

The Kaplan-Meier survival curve of patients with GCLM is 
shown in Figure 3. The 1-, 3-, and 5-year survival rates were 
98.5%, 44.4%, and 19.3% in the CD206 low expression 
group, and 42.7%, 14.9%, and 14.9% in the CD206 high 

Table 2 Descriptive statistics of immunohistochemical variables

Variable* Mean SD Median Range

CD68
+
 macrophages 107.2 53.9 99 19–232

CD206
+
 macrophages 98.8 48.2 93 16–271

Clec4f
+
 macrophages 64.2 30.3 54 10–157

*, numbers of CD68, CD206 and Clec4f positive macrophages 
in every high-power field (×400). SD, standard deviation.

Figure 1 Representative immunohistochemical staining of GCLM with CD68, CD206, and Clec4f. (A-C) Low expression of CD68, 
CD206, and Clec4f in invasive margin with weak to moderate intensity, respectively (original magnification, ×400). (D-F) High expression of 
CD68, CD206, and Clec4f in invasive margin with strong intensity respectively (original magnification, ×400). GCLM, gastric cancer liver 
metastasis.

Figure 2 Correlation analysis between CD68+, CD206+, and 
Clec4f+ macrophages densities (red indicates positive correlation 
and blue indicates negative correlation).

Anti-CD68

H
ig

h 
ex

pr
es

si
on

 
Lo

w
 e

xp
re

ss
io

n

Anti-CD206 Anti-Clec4f

50 μm

A B C

D E F

C
D

68
+

CD68+

C
D

20
6+

CD206+

C
le

c4
f+

Clec4f+

1.0 

0.5 

0 

−0.5

−1.0

1.00 

0.66 

−0.01

0.66 

1.00 

−0.05

−0.01 

−0.05 

1.00



Journal of Gastrointestinal Oncology, Vol 13, No 3 June 2022 1345

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2022;13(3):1340-1350 | https://dx.doi.org/10.21037/jgo-22-530

Table 3 Correlations between CD68
+
, CD206

+
, and Clec4f

+
 macrophages expression and clinical pathological characteristics in patients with 

GCLM (n=72)

Variables
CD68+ macrophages CD206+ macrophages Clec4f+ macrophages

Low (n=22) High (n=50) P value Low (n=21) High (n=51) P value Low (n=38) High (n=34) P value

Age (years)

≥65 12 25 0.722 12 25 0.531 18 19 0.471

<65 10 25 9 26 20 15

Gender

Male 15 40 0.277 15 40 0.525 28 27 0.568

Female 7 10 6 11 10 7

Tumor location

Cardia 9 13 0.206 6 16 0.815 12 10 0.842

Non-cardia 13 37 15 35 26 24

Lauren

Intestinal 14 26 0.658 16 24 0.041 20 20 0.574

Diffuse 6 18 5 19 13 11

Mix 2 6 0 8 5 3

T stage

1 0 1 0.671 1 0 0.197 0 1 0.233

2 1 1 0 2 2 0

3 0 0 0 0 0 0

4 21 48 20 49 36 33

N stage

Present 20 43 0.562 18 45 0.769 35 28 0.212

Absent 2 7 3 6 3 6

M stage

M0 0 0 – 0 0 – 0 0 – 

M1 22 50 21 51 38 34

Invasion (vascular & nerve)

Present 8 17 0.846 10 15 0.140 15 10 0.371

Absent 14 33 11 36 23 24

Ki67

+ 4 9 0.517 4 9 0.925 7 6 0.111

++ 9 14 6 17 16 7

+++ 9 27 11 25 15 21

Table 3 (continued)
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Table 3 (continued)

Variables
CD68+ macrophages CD206+ macrophages Clec4f+ macrophages

Low (n=22) High (n=50) P value Low (n=21) High (n=51) P value Low (n=38) High (n=34) P value

p53

− 10 16 0.602 13 13 0.031 13 13 0.656

+ 3 13 2 14 10 6

++ 2 4 1 5 4 2

+++ 7 17 5 19 11 13

Tumor maximum diameter of GCLM (cm)

≥6.0 2 2 0.309 3 1 0.085 2 2 0.987

≥3.0 and <6.0 5 6 4 7 6 5

<3.0 15 42 14 43 30 27

Tumor number of GCLM

1 10 23 0.949 9 24 0.899 17 16 0.688

2 6 12 6 12 11 7

≥3 6 15 6 15 10 11

H classification of GCLM

H1 11 34 0.117 11 34 0.500 25 20 0.800

H2 9 9 7 11 9 9

H3 2 7 3 8 4 5

−, negative; +, slightly positive; ++, moderately positive; +++, strongly positive. GCLM, gastric cancer with liver metastasis.

expression group, respectively. The OS of the CD206 low 
expression group was longer than that of the CD206 high 
expression group (P=0.0002). The survival curves of patients 

with low expressions of CD68 and Clec4f were shorter 
than those of patients with high expression, but without 
statistical difference.

Figure 3 Overall survival curves are shown for GCLM patients with CD68+, CD206+, and Clec4f+ macrophages. Kaplan-Meier survival 
estimates and log-rank tests were used to analyze the prognostic significance of CD68+, CD206+, and Clec4f+ macrophages. (A) CD68+ 
macrophages (high vs. low, P=0.4067); (B) CD206+ macrophages (high vs. low, P=0.0002); (C) Clec4f+ macrophages (high vs. low, P=0.3148). 
Data were dichotomized at the median value for each parameter. GCLM, gastric cancer liver metastasis. 
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Prognostic analysis

Univariate Cox proportional hazard regression analysis 
showed that CD206 was associated with the prognosis of 
patients with GCLM (Table 4). Multivariate regression 
analysis also showed that CD206 was an independent risk 
factor for prognosis (Table 5). Other clinical features had no 
significant effect on the prognosis of the patients.

Discussion

At present, locally advanced GC accounts for 70% 
of all confirmed cases of GC, and GCLM is a typical 
manifestation of stage IV GC. The prognosis of patients 
with GCLM is exceedingly poor (2,20,23). Although R1 
resection surgery of liver metastases tumor prolongs the 
survival time of patients and improves their prognosis, 
whether it is necessary for these patients remains 
controversial. The median survival time of patients after 
radical resection of primary GC combined with secondary 
liver metastases tumor has been reported to be about  
16–37 months (21,22,24,25), and was 17.82 months in our 
study.

According to the classic theory of “seed-soil”, we 

hypothesized that macrophages in the liver microenvironment 
have a major effect on the development of GCLM. As 
multifunctional cells, they have different functions in the 
progression of liver metastasis. CD206+ myeloid-derived 
TAMs react with cytokines and enzymes released from 
different parts of the tumor to regulate tumor growth, 
angiogenesis, invasion or metastasis, and promote the 
invasion of GC cells and the secondary growth of liver 
metastases (9,11,26,27). As the main non-parenchymal 
cells in the liver, Clec4f+ Kupffer cells participate in the 
innate and adaptive immune responses in the initial stage 
of tumor development by conducting phagocytosis and 
promoting tumor cell apoptosis. At the later stage, they 
also release various cytokines to promote liver metastasis by 
immune escape, blood circulation enhancement, tumor cell 
adhesion, and proliferation. They are indispensable immune 
cells in the human body, which facilitate tumor growth by 
promoting tumor cell apoptosis and phagocytosis, and also 
play an anti-tumor metastasis role (6,28).

In this study, IHC was used to detect the expression of 
different macrophages in GCLM, and a correlation was 
found between macrophages and the clinicopathological 
characteristics of patients with GCLM. Since CD68 is 

Table 4 Univariate Cox proportional hazard regression analysis of patients’ overall survival (n=72)

Variables HR 95% CI P value

Age (years) (<65 vs. ≥65) 0.902 0.517–1.574 0.717

Gender (female vs. male) 0.783 0.380–1.614 0.508

Tumor location (cardia vs. non-cardia) 0.892 0.486–1.635 0.711

Lauran (intestinal vs. diffuse vs. mix) 1.072 0.721–1.593 0.732

T stage (T1/T2 vs. T3/T4) 0.843 0.454–1.566 0.589

N stage (absent vs. present) 1.139 0.482–2.689 0.767

Invasion (absent vs. present) 0.672 0.361–1.251 0.210

Ki67 (+/++ vs. +++) 0.936 0.653–1.342 0.721

p53 (−/+ vs. ++/+++) 0.957 0.770–1.188 0.688

Tumor maximum diameter of GCLM (cm) (<3 vs. ≥3) 0.760 0.406–1.422 0.390

H classification of GCLM (H1/H2 vs. H3) 0.853 0.613–1.186 0.343

CD68-positive macrophages (high vs. low) 1.353 0.705–2.598 0.363

CD206-positive macrophages (high vs. low) 3.039 1.418–6.515 0.004

Clec4f-positive macrophages (high vs. low) 0.297 0.419–1.304 0.297

−, negative; +, slightly positive; ++, moderately positive; +++, strongly positive. GCLM, gastric cancer with liver metastasis; HR, hazard 
ratio. 
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a marker of macrophage population, its high expression 
confirmed the presence of numerous macrophages at 
the invasive margin of GCLM. Next, we used markers 
to distinguish macrophages and examine the effect of 
different macrophages on GCLM. The results indicated 
that the expression of CD206+ myeloid-derived TAMs 
was significantly higher than that of Kupffer cells at the 
invasive margin tissues of GCLM. Meanwhile, there was 
no correlation between the number of CD206+ TAMs and 
clinical features such as gender, age, TNM stage, and H 
class system, but there was a correlation between Lauren 
classification, p53, and CD206+ TAMs. The proportion of 
patients with high expression of CD206+ TAMs in diffuse 
GC was higher than that in intestinal type. Therefore, 
we hypothesized that because the tissue differentiation of 
diffuse GC was worse than that of intestinal type, diffuse 
GC may have stronger antigenicity and greater impact on 
the tumor microenvironment of GCLM, recruiting more 
TAMs from the myeloid system to play a role in promoting 
cancer, thereby leading to poor prognosis. The p53 gene 
is considered a tumor suppressor gene, which controls 
the initiation of cell cycle and regulates normal activities 
of cells. Its strong positive expression inhibits cancer 
development (29). Meanwhile, high expression of CD206 
can counteract the anti-tumor effect of p53, and plays a 

stronger role in promoting tumor development. Hence, 
we explored the clinicopathological process of GCLM and 
found that CD206+ TAM infiltration was related to the 
prognosis of GCLM, suggesting that CD206+ myeloid-
derived TAMs had a potential biological significance in the 
development of GCLM.

Since all cases in this study underwent metastatic liver 
tumor R1 resection, the results suggested that CD206+ 
myeloid-derived TAMs may determine the prognosis of 
patients with GCLM, which was worse in patients with 
high expression of CD206. Therefore, this marker could 
be used to predict whether patients will benefit from 
radical resection of primary tumor combined with R1 
resection of liver metastases tumor. Biopsy of GCLM 
and detection of CD206 could predict whether patients 
with liver metastases from GC would benefit from liver 
metastases tumor R1 resection. Since the prognosis of 
patients with low expression of CD206 was better than that 
of patients with high expression, they could be operated on 
to prolong their survival time. For patients with GCLM 
and high expression of CD206, a sequence of conservative 
and palliative treatments should be undertaken to improve 
their prognosis, including chemotherapy, targeted therapy, 
immunotherapy, local therapy, and so on, so that a subset of 
those patients could achieve long-term survival. This study 

Table 5 Multivariate Cox proportional hazard regression analysis of patients’ overall survival (n=72)

Variables HR 95% CI P value

Age (years) (<65 vs. ≥65) 0.804 0.404–1.599 0.533

Gender (female vs. male) 0.945 0.390–2.291 0.900

Tumor location (cardia vs. non-cardia) 0.895 0.402–1.991 0.786

Lauran (intestinal vs. diffuse vs. mix) 0.824 0.514–1.321 0.422

T stage (T1/T2 vs. T3/T4) 0.696 0.336–1.439 0.328

N stage (absent vs. present) 1.341 0.493–3.645 0.565

Invasion (absent vs. present) 0.710 0.347–1.456 0.350

Ki67 (+/++ vs. +++) 0.967 0.635–1.472 0.876

p53 (−/+ vs. ++/+++) 0.817 0.625–1.067 0.138

Tumor maximum diameter of GCLM (cm) (<3 vs. ≥3) 1.075 0.539–2.144 0.838

H classification of GCLM (H1/H2 vs. H3) 0.857 0.596–1.233 0.406

CD68-positive macrophages (high vs. low) 0.608 0.240–1.542 0.295

CD206-positive macrophages (high vs. low) 5.276 1.730–16.089 0.003

Clec4f-positive macrophages (high vs. low) 0.871 0.435–1.741 0.695

−, negative; +, slightly positive; ++, moderately positive; +++, strongly positive. GCLM, gastric cancer with liver metastasis. HR, hazard ratio.
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has important theoretical significance and practical value for 
accurately assessing the clinical prognosis of patients with 
GCLM and guiding clinical therapeutic schedule. However, 
this was a single-center retrospective study, and the research 
evidence was insufficient. Therefore, the findings need to 
be further confirmed by multi-center and large sample size 
prospective studies.
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