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Purpose: Adenocarcinoma of the esophagogastric junction (AEG) patient immune charac-

teristics were analyzed in this study, and these features were compared with patient clinical

pathology and prognosis.

Patients and Methods: The clinicopathological data and prognostic information of 96

AEG patients who were admitted to Ren Ji Hospital between December 2008 and

December 2015 were collected. PD-1/PD-L1, Tim-3/Gal-9, and CD3/CD8/Foxp3 expression

in these patients, as well as the correlation of the expression of these molecules with

clinicopathological data and survival time, were analyzed. Comparisons of count data were

performed using the chi-square test or Fisher’s exact test. The survival rate and survival

curves were calculated and drawn, respectively, with the Kaplan–Meier method, and the Log

rank test was used for survival analysis.

Results: The positive rate for PD-L1 and Gal-9 in these AEG patients was 30.21% and

31.25%, respectively. Tim-3 positivity had a close relationship with patient Siewert type. CD8

+ Tcell infiltration and patient TNM stage, as well as CD3+CD8+ Tcell infiltration and patient

Lauren type, had a close relationship based on analysis of the correlation between immune

factor expression and clinicopathological data. The group with high CD8+ T cell infiltration

had an improved survival rate, while the combined analysis of Tim-3 and Gal-9 expression

showed that the double-positive group had a significantly poorer prognosis than groups with

other Tim-3 and Gal-9 expression patterns. The PD-L1 expression level had a close relation-

ship with T cell infiltration in AEG patients, especially CD3+ and CD8+ T cell infiltration.

Conclusion: Tim-3 expression was higher in patients with Siewert type I tumors than in

patients with tumors of other Siewert types. Patients with high CD8+ T cell infiltration had

a better prognosis than patients with low CD8+ T cell infiltration, and CD8+ T cell infiltra-

tion was closely related to AEG patient TNM stage. The Tim-3 and Gal-9 double-positive

group showed poor prognosis, and immune therapy could be recommended for these AEG

patients.

Keywords: AEG, adenocarcinoma of the esophagogastric junction, Siewert type, immune

characteristic, survival prognosis

Introduction
Adenocarcinoma of the esophagogastric junction (AEG) is a unique digestive tumor

located in the esophagogastric junction of the digestive duct. It is generally classified

into three subtypes according to the Siewert classification standard. According to the

location of the tumor center within the esophagogastric junction (tumor center 5 cm

away from the proximal or distal part), Siewert I, II and III subtypes are assigned.1 The
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morbidity and mortality of AEG have increased in recent

years according to epidemiological analysis.2

In recent years, immune checkpoint therapy has made

much progress, especially in melanoma, non-small-cell

lung cancer (NSCLC), renal cancer, and so on. Some

patients have received benefits or have even been cured

by immune checkpoint inhibitor therapy,3,4 and these

encouraging results led us to explore the immune charac-

teristics of AGE patients. Programmed cell death protein

1 (PD-1), mainly expressed on infiltrating immune cells

and especially on T cells, negatively regulates tumor-

specific T cells, which makes PD-1 a marker of tumor-

infiltrating lymphocyte (TIL) activation.5 One ligand of

PD-1 is programmed cell death-ligand 1 (PD-L1), and

PD-1 can specifically bind to PD-L1 to inhibit PD-1-posi-

tive T cells, eliminating tumor cells with PD-L1 expres-

sion on their surface. Ultimately, this results in immune

suppression or immune escape.6 PD-1/PD-L1 is one of the

most important immune checkpoints, and immune check-

point inhibitors targeting this checkpoint have been

approved by the FDA for cancer patient immune therapy.

Anti-PD1 (nivolumab and pembrolizumab) and anti-PD-

L1 (atezolizumab, avelumab and durvalumab) antibodies

are being developed and have been approved for various

cancers.7,8 Moreover, patients with some of the above

cancers receive no benefits from targeted PD-1/PD-L1

checkpoint therapy, and other immune checkpoints need

to be explored. T cell immunoglobulin mucin 3 (Tim-3) is

selectively expressed on CD4+ Th1 and CD8+ Tc1 cells

with IFN-γ producing function.9 Tim-3 can limit the Th1

and Tc1 cell responses in duration and magnitude.

Galectin 9 (Gal-9), a galectin and Tim-3 ligand, regulates

effector, helper and cytotoxic T cell survival, proliferation

and cytokine synthesis.10 Therefore, another immune

checkpoint, Tim-3/Gal-9, has drawn attention from

researchers for treating cancer patients who failed immune

therapy with PD-1/PD-L1 checkpoint inhibitors.

At present, immune checkpoints and T cells have

attracted much research in gastric cancer and esophageal

cancer, while there have been few studies of these mole-

cules in AEG. Therefore, in this study, by analyzing the

unique immune characteristics of this tumor, we hope to

unveil the relationship between immune characteristics

and survival to provide clinical support for immune ther-

apy in the future for AEG patients.

Patients and Methods
Clinicopathological Data of AEG Patients
This study was a retrospective case-control study, and we

enrolled 96 AEG patients who were admitted to Ren Ji

Hospital, School of Medicine, Shanghai Jiao Tong

University, between December 2008 and December 2015.

The patients included 65 males and 31 females, with

a median age of 65 years and an age range of 22–89 years.

According to the Siewert type classification, 7 patients, 38

patients and 51 patients had type I, type II, and type III

disease, respectively. This study was approved by the Ethics

Committee of Ren Ji Hospital, School of Medicine,

Shanghai Jiao Tong University. All AEG patients in this

study signed informed consent forms.

Inclusion and Exclusion Criteria
(1) All AEG patients underwent R0 radical resection. (2)

The postoperative pathology results in all patients verified

adenocarcinoma. (3) Patients with immune system disease

or using immunosuppressants for organ transplantation were

excluded. (4) Patients admitted with tumor perforation or

hemorrhage for emergency operation were excluded. (5)

Patients with recurrence after tumor resection were

excluded. (6) All AEG patients in this study had integrated

clinicopathological data and follow-up information.

Clinicopathological Information
In terms of the Lauren type of tumors in the study, there

were 35 intestinal type and 61 diffuse or mixed type tumors.

Tumor nerve invasion occurred in 15 patients, and tumor

vessel invasion occurred in 17 patients. Overall, 8 patients,

18 patients and 70 patients had TNM stage I, II, and III

tumors, respectively. The criteria for TNM stage were

adopted for the American Joint Committee on Cancer

(AJCC) and Union for International Cancer Control

(UICC) 8th edition staging system. When the tumor center

was located within 2 cm of the esophagogastric junction and

invaded the junction, an esophageal tumor staging system

was chosen.When the tumor had no invasion of the junction

and the center of the tumor was 2 cm away from the junc-

tion, a gastric tumor staging system was selected. Once the

tumor invaded the junction and the center of the tumor was

2 cm away from the junction, a gastric tumor staging system

was adopted.
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Patients Follow-Up
Telephone follow-up and outpatient follow-up were used to

inquire about patient survival. Mortality included death from

primary tumor recurrence or metastasis after operation.

Immunohistochemical Method
Immunohistochemistry (IHC) was performed on the TMA

using antibodies specific to PD-L1 (1: 100, Abcam, UK,

ab205921), PD-1 (1: 100, CST,USA, 43248), Tim-3 (1:200,

CST,USA, 45208), Gal-9 (1:250, Abcam, UK, ab69630),

CD3 (1: 200, Wuhan Goodbio Technology Co., Ltd.,

China), CD8 (1: 100, Wuhan Goodbio Technology Co.,

Ltd., China), and Foxp3 (1: 200, CST, USA, 98377).

Briefly, after tissue sections were deparaffinized, rehydrated

with graded ethanol, incubated with 0.3% hydrogen perox-

ide for 30 minutes, and blocked with 10% BSA (Sangon,

Shanghai, China), slides were first incubated using the anti-

body at 4°C overnight and then labeled with the HRP second

antibody (Thermo Scientific, US) at room temperature for 1

h. Positive staining was visualized with DAB substrate

liquid (Gene Tech, Shanghai) and counterstained with

hematoxylin.11 All the sections were observed and photo-

graphed with a microscope (Carl Zeiss, Germany). In the

following analysis, we excluded immune cells in vessels,

lymph nodes and lymphatics, necrotic tissue, or necrosis-

adjacent areas.

Criteria for Immune Factor Expression
PD-L1-positivity was defined as tumor cell staining in

more than 5% of cells in AEG patients.12 Gal-9-high and

Gal-9-low expression designations were based on the com-

bined assessment of the staining intensity and area of

staining. Low PD-1 and Foxp3 expression levels were

defined according to previous studies, and positivity was

defined as more than 5 stained cells12 (in a 400x field); the

designation CD3+ and CD8+ T cell high or low infiltration

was based on the median number of cells.11 The same

criterion of median number was adopted to divide the

patients in Tim-3-high and Tim-3-low groups.

Statistical Analysis
SPSS 21.0 software was used in this study, and numerical data

analysis was performed using the X2 test. The Kaplan–Meier

method was used to calculate the survival rate, and the Log

rank test was used for survival analysis. P < 0.05 indicated that

the differences were statistically significant, while P < 0.01

indicated that the differences were obvious.

Results
Immune Factors Expression in AEG

Tissue
PD-L1/PD-1 and Tim-3/Gal-9 expression are shown in

Figure 1. PD-L1 expression was found in the cytoplasm of

tumor cells, with 25 positive cases, accounting for 32.47%

of the total patients. PD-1 expression was found in infiltrat-

ing immune cells, with 10 positive cases, accounting for

12.99% of all patients. The expression of another immune

checkpoint protein, Gal-9, was found in the cytoplasm of

tumor cells, with 30 positive cases, accounting for 31.25%

of the whole group. The expression of its receptor, Tim-3,

Figure 1 PD-1, PD-L1, Tim-3, and Gal-9 expression in AEG patients; the upper part shows positive expression, and the lower part shows negative expression. (200x

original magnification).
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was found on infiltrating immune cells. CD3/CD8/Foxp3

expression is shown in Figure 2. In terms of FOXP3 expres-

sion in AEG tissue, there were 15 positive cases, accounting

for 19.48% of all AEG patients.

The Correlation Between Immune

Checkpoint Expression and Patient

Survival
After analyzing the correlation between the PD-1/PD-L1

expression level and patient survival, no significant differ-

ence between the PD-L1-high and PD-L1-low expression

groups was found (P = 0.1759). For PD-1, there was also no

evident difference between the positive and negative groups

(P = 0.9256). The details are shown in Figure 3. In the

analysis of the correlation between Tim-3/Gal-9 expression

and patient survival, although high expression of Tim-3 or

Gal-9 showed a trend for association with poor survival,

there was no significant difference in Tim-3 (P = 0.1448) or

Gal-9 (P = 0.1360) expression between patients with poor

and patients with good survival. However, combined Tim-

3/Gal-9 expression showed a significant correlation with

patient survival, and high expression of both was correlated

with poor prognosis (P =0. 0193). The detailed combined

results are shown in Figure 4. In terms of double-positive

PD-1/PD-L1 patients, there were only 3 cases, and these

patients all had relatively poor prognoses.

The Correlation Between T Cell

Infiltration and Patient Survival
Regarding the relationship between CD3+, CD8+, FOXP3+

T cell infiltration and AEG patient prognosis, high CD3+ or

CD8+ Tcell infiltration showed a trend for improved survival.

CD8+ T cells were significantly different (P = 0.0364) while

CD3+ T cells were not significantly different (P = 0.1349)

between patients with poor and good prognoses. High Foxp3+

Tcell infiltration predictedworse survival in AEG patients, but

there was no significant difference (P = 0.1376) (Figure 3).

The combined analysis of PD-L1/CD8 expression also

showed no evident difference among the four groups

(P = 0.0663) (Figure 4).

The Correlation Between Immune Factor

Expression and Patient Clinicopathologic

Data
Next, the correlations of immune checkpoint expres-

sion and T cell infiltration with patient clinicopatholo-

gic data were analyzed. Clinicopathologic data

included patient age and sex, tumor length, Lauren

type, presence of intravascular cancer emboli, absence

of invasion, surgical approach, T stage, N stage, TNM

stage and Siewert type. The results showed that

CD8+ T cell infiltration had a close relationship with

TNM stage (P = 0.0254), and high Tim-3 expression

Figure 2 CD3-, CD8-, and Foxp3-positive T cell infiltration in AEG patients; the upper part shows high infiltration in the tumor, and the lower part shows low infiltration.
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also had a tight correlation with Siewert type

(P = 0.0224). The patterns of CD3+ and CD8+ T cell

infiltration differed significantly among Lauren types

(P = 0.0197 and P = 0.0058, respectively): the diffuse

and mixed types had more CD3+ and CD8+ T cell

infiltration than the intestinal type. The detailed results

are shown in Tables 1–3.

The Association Between Immune

Checkpoint Expression and T Cell

Infiltration
As illustrated by the data, PD-L1-positive status was often

accompanied by high infiltration of CD3+ and CD8+

T cells. For the other immune checkpoint markers, there

were no evident correlations. The results are shown in

Figure 5.

Discussion
AEG is a unique tumor due to its specific location in the

digestive duct. In this study, the immune characteristics of

AEG were analyzed, and these immune features were

compared with clinicopathologic data and patient survival.

In this study, 12.99% of the patients showed positive PD-1

expression, while there was no significant difference

among the positive and negative groups in the survival

analysis. Moreover, in previous research, a high portion of

PD-1-positive CD8+ T cells in peripheral blood was asso-

ciated with more obvious immune suppression than a low

proportion of PD-1-positive CD8+ T cells in peripheral

blood in gastric cancer patients.13 In this study, there was

also no obvious relationship between a positive PD-1

status and clinicopathologic data, so PD-1 status may not

function as a major indicator for predicting AEG patient

Figure 3 Kaplan–Meier survival curves for OS based on different CD3, CD8, Foxp3, PD-L1, PD-1, Tim-3 and Gal-9 expression statuses.
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survival. Another study published in Nature Review

Cancer in 2016 showed14 that patients with high PD-L1

expression may achieve better survival than patients with

low PD-L1 expression. In the adaptive immune reaction,

cytotoxic T lymphocytes (CTLs) in the tumor microenvir-

onment can secrete IFN-γ when undergoing antigen stimu-

lation, which can lead to an adaptive immune response,

while tumor cells upregulate PD-L1 expression to avoid

the killing of PD-1-positive T cells, and this PD-L1 upre-

gulation is considered evidence of systemic immune sys-

tem activation. In this scenario, the immune system is

mobilized to kill and eliminate tumor cells. In this study,

PD-L1-positive patients accounted for 32.47% of the study

population, a similar proportion as previous studies in

gastric cancer and other digestive cancers.15–17 Although

the analysis of AEG patients showed that patients with

Figure 4 Combined analysis of the association between Tim-3 and Gal-9 expression and patient OS. Combined analysis of the association between PD-L1 and CD8

expression and patient OS.
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positive or negative PD-L1 expression had no significant

differences in survival time, clinicopathologic data or

Siewert types, the positive patients showed an improved

trend in survival. These above results were the same as

those of previous studies in stomach cancer,18 colorectal

cancer,19 gallbladder cancer,20 breast cancer,21 metastatic

melanoma22 and other tumors.23 In this study, PD-L1

expression had no correlation with clinicopathologic data,

perhaps due to the limited number of patients.

A significant association between high Tim-3 expres-

sion and Siewert type I tumors was observed in the AEG

patients, but there was no difference in patient survival.

Different Siewert types may have different kinds of

mucosal cells with different infiltrating immune cells,

and blockage of Tim-3 in Siewert I AEG patients may be

recommended for immune therapy in the future. In

a previous study of gastric cancer, patients with high

tumor infiltration of Tim-3+ cells exhibited shorter survi-

val times than those with the low infiltration. Tim-3+

infiltrating immune cells in tumors were associated with

a poor prognosis after univariate and multivariate

analysis.24 For the Tim-3 ligand Gal-9, there were no

significant differences in patient survival between the

high and low expression groups. However, some previous

studies in many types of cancer found that Gal-9 and other

galectin family members can function as prognostic

Table 1 The Correlation Between PD-1/PD-L1 Expression and Patient Clinicopathologic Data

Clinicopathologic Features Cases (n = 96) PD-1 Status P-value PD-L1 Status P-value

Positive Negative Positive Negative

11 85 29 67

Gender Male (n = 65) 8 57 0.7052 24 41 0.0380

FEMALE (n = 31) 3 28 5 26

Age ≤65 (n = 51) 6 45 0.9201 16 35 0.7914

>65 (n = 45) 5 40 13 32

Tumor size ≤5cm (n = 49) 6 43 0.8049 15 34 0.9299

>5cm (n = 47) 5 42 14 33

Lauren type Intestinal (n = 35) 1 34 0.0517 8 27 0.2347

Mix+diffuse (n = 61) 10 51 21 40

Blood vessel invasion Absent (n = 75) 9 66 1.0000 25 50 0.2851

Present (n = 21) 2 19 4 17

Perineuronal invasion Absent (n = 78) 10 68 0.6836 25 53 0.5714

Present (n = 18) 1 17 4 14

T stage T1 (n = 3) 0 3 0.9173 1 2 0.9810

T2 (n = 8) 1 7 2 6

T3 (n = 22) 3 19 7 15

T4 (n = 63) 7 56 18 45

N stage N0 (n = 22) 2 20 0.7644 6 16 0.6977

N1 (n = 24) 4 20 9 15

N2 (n = 24) 3 21 8 16

N3 (n = 26) 2 24 6 20

TNM stage I (n = 8) 1 7 0.9946 2 6 0.6586

II (n = 18) 2 16 7 11

III (n = 70) 8 62 20 50

Siewert type I (n = 7) 0 7 0.3198 3 4 0.6876

II (n = 38) 3 35 12 26

III (n = 51) 8 43 14 37

Abbreviations: PD-1, programmed cell death protein 1; PD-L1, programmed cell death-ligand 1.
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markers.24–27 In the combined analysis of Tim-3/Gal-9,

high expression of both Tim-3 and Gal-9 was associated

with poor survival in AEG patients. The increase in

CD8+ T cells accompanying Tim-3 protein expression

provides immune tolerance once the cells encounter cancer

cells expressing high levels of Gal-9.24 When immune

system function is inhibited, the killing and elimination

of tumor cells are attenuated. Tim-3/Gal-9-targeted

immune therapy may be useful for AEG patients with

these cellular characteristics.

The infiltration of T cells in AEG was investigated in

this study. The surface molecules CD3, CD8, and Foxp3

are markers of tumor-infiltrating lymphocytes (TILs),

cytotoxic lymphocytes (CTLs), and T regulation cell

(Tregs), respectively. Correlations between T cell infiltra-

tion and patient survival or clinicopathologic data were

analyzed. The association between high CD3+ and

CD8+ T cell density and a favorable prognosis was

reported in previous gastric cancer studies.28,29 In this

study, no evident correlation was found between

CD3+ T cell infiltration in tumors and patient survival.

There may be many kinds of CD3+ T cells in the tumor

microenvironment, and different kinds play different roles

in the antitumor immune response. Patients with high

infiltration of CD8+ T cells had a better prognosis

than patients with low infiltration of CD8+ T cells, and

Table 2 The Correlation Between CD3/CD8/Foxp3 Expression and Patient Clinicopathologic Data

Clinicopathologic

Features

Cases (n = 96) CD3 Status P-value CD8 Status P-value Foxp3 Status P-value

High Low High Low Positive Negative

48 48 48 48 15 81

Gender Male (n = 65) 34 31 0.5126 32 33 0.8272 11 54 0.7675

Female (n = 31) 14 17 16 15 4 27

Age ≤65 (n = 51) 27 24 0.5395 28 23 0.3065 5 46 0.0945

>65 (n = 45) 21 24 20 25 10 35

Tumor size ≤5cm (n = 49) 28 21 0.2601 29 20 0.0661 7 42 0.7121

>5cm (n = 47) 20 24 19 28 8 39

Lauren type Intestinal (n = 35) 12 23 0.0197 11 24 0.0058 4 31 0.5610

Mix+diffuse (n = 61) 36 25 37 24 11 50

Blood vessel invasion Absent (n = 75) 39 36 0.4589 39 36 0.4589 11 64 0.7344

Present (n = 21) 9 12 9 12 4 17

Perineuronal invasion Absent (n = 78) 40 38 0.6010 42 36 0.1167 13 65 0.7291

Present (n = 18) 8 10 6 12 2 16

T stage T1 (n = 3) 1 2 0.7522 1 2 0.2795 0 3 0.8669

T2 (n = 8) 4 4 6 2 1 7

T3 (n = 22) 13 9 13 9 4 18

T4 (n = 63) 30 33 28 35 10 53

N stage N0 (n = 22) 10 12 0.6438 12 10 0.5131 2 20 0.5663

N1 (n = 24) 14 10 12 12 5 19

N2 (n = 24) 10 14 9 15 5 19

N3 (n = 26) 14 12 15 11 3 23

TNM stage I (n = 8) 2 6 0.1315 6 2 0.0222 0 8 0.4452

II (n = 18) 12 6 13 5 3 15

III (n = 70) 34 36 29 41 12 58

Siewert type I (n = 7) 3 4 0.4537 3 4 0.9220 0 7 0.4672

II (n = 38) 22 16 19 19 7 31

III (n = 51) 23 28 26 25 8 43
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CD8+ T cell infiltration was closely related to patient

TNM stage, a finding that was consistent with previous

studies in gastric cancer.30 A high infiltration of

CD8+ T cells can lead to substantial elimination of tumors,

which can inhibit tumor progression, resulting in early

TNM stages among patients with these characteristics. In

Table 3 The Correlation Between Tim-3/Gal-9 Expression and Patient Clinicopathologic Data

Clinicopathologic Features Cases (n = 96) Tim-3 Expression P-value Gal-9 Expression P-value

High Low Positive Negative

48 48 30 66

Gender Male (n = 65) 36 29 0.1265 23 42 0.2057

Female (n = 31) 12 19 7 24

Age ≤65 (n = 51) 24 27 0.5395 10 41 0.0088

>65 (n = 45) 24 21 20 25

Tumor size ≤5cm (n = 49) 25 24 0.8382 13 36 0.3084

>5cm (n = 47) 23 24 17 30

Lauren type Intestinal (n = 35) 16 19 0.5247 14 21 0.1612

Mix+diffuse (n = 61) 32 29 16 45

Blood vessel invasion Absent (n = 75) 40 35 0.2170 22 53 0.4439

Present (n = 21) 8 13 8 13

Perineuronal invasion Absent (n = 78) 39 39 1.0000 21 57 0.0569

Present (n = 18) 9 9 9 9

T stage T1 (n = 3) 1 2 0.8377 1 2 0.6949

T2 (n = 8) 5 3 1 7

T3 (n = 22) 11 11 7 15

T4 (n = 63) 31 32 21 42

N stage N0 (n = 22) 11 11 0.8044 5 17 0.7455

N1 (n = 24) 11 13 8 16

N2 (n = 24) 14 10 9 15

N3 (n = 26) 12 14 8 18

TNM stage I (n = 8) 4 4 1.0000 1 7 0.2670

II (n = 18) 9 9 4 14

III (n = 70) 35 35 25 45

Siewert type I (n = 7) 7 0 0.0224 1 6 0.5637

II (n = 38) 18 20 12 26

III (n = 51) 23 28 17 34

Abbreviations: Tim-3, T cell immunoglobulin mucin 3; Gal-9, galectin 9.

Figure 5 Heat map of PD-1, CD3, CD8, Foxp3, Tim-3 and Gal-9 expression and high and low infiltration (or high and low expression) in tumors of PD-L1-positive and PD-

L1-negative AEG patients.
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the tumor microenvironment, CD8+ T cells can directly

kill tumor cells via adaptive immunity.29 In addition,

patients with diffuse and mixed types of AEG had more

CD3+ and CD8+ T cell infiltration than patients with the

intestinal type, possibly because different histological

types contain different kinds of cancer cells. These cancer

cells may secrete various cytokines and chemokines to

attract specific T cells or other immune cells. The exact

reason for the discrepancy needs to be further explored.

Another unique type of T cell, Tregs, can function to

suppress the majority of immune cells, such as B cells,

CD4+ T cells, CD8+ T cells and NK T cells.31 The

distinctive molecular marker of Tregs is Forkhead box

protein 3 (Foxp3), an important member of the Forkhead

transcription factor family.32 In most types of cancer,

high infiltration of Tregs is considered to be a marker

of poor prognosis due to the suppression of antitumor

immunity by Tregs. A low OS rate and poor prognosis

were associated with enhanced Foxp3+ T cell expression

in gastric cancer patients in a previous study.33 In this

study, Treg infiltration in tumor tissue was not signifi-

cantly associated with AEG patient survival. A previous

study showed that PD-L1-positive tumor patients had

high infiltration of CD3+ or CD8+ T cells in tumor

tissue.34,35 Similar results were obtained in our study;

a PD-L1-positive status exhibited a strong relationship

with CD3+ or CD8+ T cell infiltration in AEG patients,

but patient with PD-L1/CD8 double-positive tumors

showed no evident advantage in survival time.

Conclusion
In summary, the present study compared PD-1/PD-L1 and

Tim-3/Gal-9 expression and T cell infiltration in AEG

tumor tissues with patient clinicopathological features

and survival. A larger patient sample size in the future is

needed to make the conclusions of the present study more

robust. Ultimately, blockade of the Tim-3/Gal-9 immune

checkpoint axis may be a valuable immunotherapy strat-

egy for the treatment of some AEG patients.
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