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Abstract
Background The correlation between immune cells and the Lauren classification subtypes and their prognostic impact in 
advanced gastric cancer (AGC) are unknown.
Methods Circulating natural killer (NK) cells,  CD4+ and  CD8+ T cells, regulatory T cells (Tregs) and myeloid-derived 
suppressor cells (MDSCs) were quantified in peripheral blood mononuclear cells (PBMCs) from 67 patients with untreated 
AGC enrolled in the PRODIGE 17-ACCORD 20 trial.  CD56+ cells (NK),  CD8+, and  FoxP3+ (Treg) tumor-infiltrating lym-
phocytes (TILs) were assessed in tumor samples.
Results Circulating NK and Treg proportions were significantly lower in patients with diffuse/mixed-type AGC (n = 27) 
than those with intestinal type (n = 40; median 6.3% vs 11.5%; p = 0.02 and median 3.3% vs 5.2%; p = 0.03, respectively). 
Proportions of circulating MDSC,  CD4+ and  CD8+ T cells were not associated with one pathological type. Among tumor-
infiltrating cells,  CD8+ T cells, but not NK or  FoxP3+ cells, were significantly lower in diffuse/mixed-type AGC (median 21 
vs 59 cells/field; p = 0.009). Patients with high circulating NK cell counts (> 17%) had a better overall survival than those 
with < 17% (HR 0.40; 95% CI [0.15–1.06]; p = 0.04). Patients with high  CD8+ TIL counts (> 31 cells/field) had significantly 
longer overall survival (HR 0.44; 95% CI [0.21–0.92]; p = 0.02). The prognostic value of  CD8+ TILs was maintained after 
adjustment for confounding factors, including the Lauren classification (HR = 0.42; 95% CI [0.18–0.96]; p = 0.039).
Conclusion Diffuse/mixed-type AGC has lower rates of  CD8+ TILs and circulating NK cells and Tregs than the intestinal 
type. This “cold tumor” phenotype may be associated with a worse outcome.
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Introduction

Gastric cancer (GC) is the third leading cause of cancer-
related death in the world [1]. Immunity plays a key role 
in carcinogenesis and tumor progression, with immune 
modulation currently an important strategy for improv-
ing cancer therapy. Among effector cells,  CD8+ T lym-
phocytes and natural killer cells (NK) play a major role in 
immunosurveillance. On the other hand, regulatory T cells 
(Tregs) and myeloid-derived suppressor cells (MDSCs) have 
emerged as an important contributor to tumor progression 
in different tumor types [2, 3]. A higher density of immune 
cells in resected GC patients, in particular  CD8+ T cells 
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and NK, has been associated with more favorable clinical 
outcomes [4–7]. Despite immunotherapies being tested in 
advanced GC (AGC), little is known about the prognostic 
role of immune cells in these patients. It is important that 
data from resected GC studies are not extrapolated to AGC, 
since PD-L1 expression and infiltration of tumor-infiltrat-
ing lymphocytes (TILs) differ with disease stage [8] and 
with the development of immune escape mechanisms with 
metastatic progression [6, 7]. Moreover, during metastatic 
dissemination, TILs and circulating immune cells could pre-
sent a different profile and different clinical significance [9]. 
Circulating cells may reflect the general immune status of 
the patient and probably its ability to mount or maintain an 
efficient immune response against the tumor. The presence 
of immune cells in the tumor is linked to their capacity to 
migrate into the tumor but also for T cells to their priming. 
The clinical significance of circulating cells has never been 
assessed to our knowledge in metastatic gastric cancer.

Clinical trials evaluating immune checkpoint blockade 
in AGC have yielded conflicting results. Phase I–III trials 
have shown interesting efficacy results with anti-PD-1, anti-
CTLA-4, and combination therapies [10–12]. However, both 
pembrolizumab and avelumab recently failed to extend sur-
vival in phase III trials, compared to chemotherapy, in pre-
treated AGC patients [13, 14]. These controversial results 
highlight that not all AGC patients may benefit from immu-
notherapies and that careful identification and selection of 
patients will be required.

GC is a heterogeneous cancer with various forms depend-
ing on epidemiology, oncogenesis, pathology and molecu-
lar profile. The Lauren classification, the most widely used 
in clinical practice and trials, considers three types of GCs 
according to histologic features: intestinal, diffuse, and 
mixed types [15]. The diffuse type occurs more frequently 
in younger patients and in females compared with the intes-
tinal type. Despite a decrease in the overall incidence of GC 
in recent decades, the incidence of the diffuse/mixed types 
increased tenfold between 1970 and 2000 [16–18], account-
ing for 35–45% of GC cases. Diffuse-type AGC is generally 
thought to have a worse prognosis and lower chemosensitiv-
ity than the intestinal type [19]. Recent reports showed a dif-
ference in PD-L1 expression among the different histological 
types [8, 20, 21]. However, data on circulating and TILs in 
intestinal and diffuse/mixed AGC are lacking.

The aim of our study was to determine the immune status 
of AGC patients by analyzing circulating cells and TILs and 
compare the immune profile of patients with diffuse/mixed 
type and intestinal type. Analysis of immune circulating and 
tumor-infiltrating cells could provide different information. 
Indeed, circulating cells may reflect the general immune 
status of the patient and probably its ability to mount or 
maintain an efficient immune response against the tumor. 
The presence of immune cells in the tumor is linked to their 

capacity to migrate into the tumor but also for T cells to their 
priming. The prognostic value of these parameters has also 
been assessed.

Materials and methods

Patients

Patients with AGC enrolled in the multicenter PRODIGE 
17-ACCORD 20 (MEGA) trial were asked to participate 
in this ancillary study. Patients with gastroesophageal junc-
tion or esophageal adenocarcinoma were not included in this 
immune cell analysis. To avoid heterogeneity and due to 
different epidemiology and pathogenesis [22], EGJA were 
excluded from the present analysis. The trial eligibility cri-
teria and treatments were reported previously [22]. Briefly, 
patients with histologically proven, locally advanced or met-
astatic gastric adenocarcinoma with no prior treatment for 
advanced disease were eligible. Histological subtypes were 
reported according to the Lauren classification, assessed pro-
spectively by the pathologist from the investigation center. 
Mixed type was defined by a dual pattern of differentiation—
glandular/solid (intestinal) and isolated-cell carcinoma (dif-
fuse), according to the Lauren classification. We grouped 
together diffuse and mixed types to cover all the signet ring 
cell carcinomas according to the most recent World Health 
Organization (WHO) classification.

Assessment of circulating and intratumoral immune cells 
was planned in the initial design of the trial and was part 
of the full study protocol, with specific informed consent 
required for all patients participating in this ancillary study. 
The trial was registered with the US and French National 
Institutes of Health registries (NCT01443065, EudraCT 
No. 2009-012797-12). The study protocol was approved by 
a French national ethics committee. The results from the 
therapeutic trial were previously reported. All combination 
regimens reached the primary study endpoint for efficacy, 
with no major differences [22].

Flow cytometry

Peripheral blood samples were collected before the first 
treatment cycle. Peripheral blood mononuclear cells 
(PBMCs) were isolated from heparinized peripheral blood 
on Ficoll–Hypaque gradients as previously described [23]. 
Fresh PBMCs from patients were stained with antibod-
ies targeting CD4 (clone OKT4; Biolegend), CD8 (clone 
HIT8a; Biolegend), CD25 (clone BC96, Invitrogen), CD127 
(clone ebioRDR5; Thermo Fisher), CD3 (clone UCHT1; 
Thermo Fisher), CD19 (clone HCD56; Biolegend) and 
CD56, CD33 (clone WM53, Biolegend), HLA-DR (clone 
LN3; Biolegend), CD14 (clone 61D3, Thermo Fisher), and 
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CD15 (clone HI98; Biolegend). Intracellular staining for 
anti-human FoxP3 (clone PCH101; Thermo Fisher) was 
done after fixation and permeabilization with the FoxP3 
staining set (Thermo Fisher).

Isotype controls were used as negative controls. Dead 
cells were eliminated using the Live/Dead Fixable Aqua 
Dead Cell Kit (Thermo Fisher). Stained cells were analyzed 
on a LSRII cytofluorometer using FACS Diva (Becton Dick-
inson) and Flow-Jo Software (TreeStar).

Pathology and immunohistochemistry (IHC)

Four-micron sections of formalin-fixed, paraffin-embedded 
primary or metastatic GC tissue samples were submitted for 
TIL phenotyping with the following antibodies: anti-CD8 
(clone SP16; Cell Marque, Rocklin, CA, USA), anti-FoxP3 
(clone SP97;Thermo Fisher Scientific, Rockford, IL, USA) 
and anti-CD57 (clone NK-1; Cell Marque). Specimens were 
selected by the local pathologist. Centralized analysis was 
then performed by two independent observers. All IHC pro-
cedures were performed in a fully closed platform (Bench-
Mark XT, Ventana/Roche). The number of TILs expressing 
each antigen was determined as the mean value of counts 
in each of three representative high-power microscopic 
fields, representing approximately 1 mm2 (field diameter/
surface 0.625 mm/0.31 mm2, Axiophot 2, Carl Zeiss AG, 
Oberkochen, Germany).

When more than three fields were available, the “hot-
spot” method was used, consisting of selecting fields with 
the most abundant lymphocytic infiltration. The selection 
was done in the same manner in intestinal or diffuse/mixed 
type. Mismatch repair (MMR) tumor status was determined 
by IHC. MSI phenotype was defined by the loss of MLH1/
PMS2 or MSH2/MSH6.

Statistical evaluation

The median proportions of immune cells were compared 
between baseline characteristics using the Kruskal–Wallis 
test.

Overall survival (OS) was defined as the time from rand-
omization to death, from any cause. OS was estimated by the 
Kaplan–Meier method. Patients alive at the time of analysis 
were censored on the date of last informative follow-up. Uni-
variate and multivariate analyses were performed using the 
Cox proportional hazard model to estimate the hazard ratio 
(HR) and the 95% confidence interval (CI). Comparisons 
were performed using the log-rank test. Median follow-up 
was estimated with the inverse Kaplan–Meier method.

A p value less than 0.05 was regarded as significant. All 
statistical tests were two-sided.

The statistical analyses were performed using STATA 
Version 13 (Texas, USA).

Results

Population and patient characteristics

The PRODIGE 17-ACCORD 20 (MEGA) trial included 
162 patients. After exclusion of patients with esopha-
geal and gastroesophageal junction adenocarcinomas, 67 
patients with AGC were included in the present ancillary 
study. The patient and disease characteristics at baseline 
are shown in Table 1. Circulating NK cells were ana-
lyzed in 47 patients,  CD4+ T cells in 41,  CD8+ T cells 
in 42, Tregs in 47, and MDSCs in 52 (Fig. 1). Tumor 
sample (formalin-fixed, paraffin-embedded block with 
tumor tissue) was available in 51 patients, with a median 
number of H&E slides of 5 (range 1–15). Concerning the 
TILs, 51 samples were analyzed for  CD8+, 40 for NK, 
and 49 for FoxP3. We were able to analyze MMR status 

Table 1  Patient characteristics

N %

Age (years)
 Median (range) 64 (34–83)

Sex
 Male 33 49.3
 Female 34 50.7

ECOG
 0 19 28.8
 1 47 71.2

Lauren classification
 Diffuse/mixed type 27 40.3
 Intestinal type 40 59.7

Disease stage
 Locally advanced 1 1.5
 1 Metastatic site 32 47.8
 > 1 Metastatic site 34 50.7

Stage at diagnosis
 Synchronous metastasis 55 83.3
 Metachronous metastasis 11 16.7

Site of pathological diagnosis
 Primitive tumor 57 89.1
 Metastasis 6 9.3
 NP 1 1.6

Type of material
 Biopsy specimen 40 62.5
 Operative specimen 11 17.2
 NA 13 20.3

MMR status
 MSI 2 3.1
 MSS 35 54.7
 ND 27 42.2
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in 37 samples, the remaining were not interpretable due 
to insufficient material. MSI phenotype was found in 2 
patients with intestinal type, and MSS phenotype in 35 
patients (in 23 patients with intestinal type and 12 with 
diffuse/mixed type).

Circulating immune cells

Percentages of circulating effector cells in PBMCs 
were assessed by flow cytometry as follows: NK cells: 
 CD56+  CD3−;  CD4+ T cells:  CD3+CD4+;  CD8+ T cells: 
 CD3+CD8+ (Suppl. Table 1). We previously reported the 
prognostic value of dynamic evolution of circulating tumor 
cells. (CTC) from patients of this study [24]. We did not 
find any correlation between CTC count and circulat-
ing immune cells (data not shown), within the limitation 
of small number of patients evaluated for both CTC and 
immune cells. Among effector cells, NK cell proportions 
were significantly lower in PBMCs of patients with dif-
fuse/mixed-type GC than in those with intestinal-type GC 
(median 6.3% vs 11.5%; p = 0.02) (Fig. 2; Suppl. Table 2). 
No differences were observed in  CD4+ T cell (median 
37.1% vs 38.1%; p = 0.55) and  CD8+ T cell (median 21.9% 
vs 20.7%; p = 0.81) percentages. The immunomodulatory 
 CD56bright NK cell subset and NKT cells were not enriched 
within a specific pathological type. Immunosuppressive cells 
such as Tregs  (CD25highCD127lowFoxP3+ in  CD4+ cells) 
and MDSC  CD33+  (Lin−;  CD3−CD19−CD56−) were also 
assessed (Suppl. Table 1). Tregs were significantly lower in 
PBMCs of patients with diffuse/mixed-type GC compared 
with intestinal-type GC (median 3.3% vs 5.2%; p = 0.03), 
but not MDSCs (median 11.8% vs 13.6%; p = 0.71) (Fig. 2; 
Suppl. Table 3). Thus, the general immune status of patients 

Fig. 1  Flowchart. Staining data were not available for all patient sam-
ples, because of insufficient material or uninterpretable staining

Fig. 2  Comparison of circulating cells between intestinal and dif-
fuse/mixed-type AGC. The proportion of different subsets of effector 
immune cells was analyzed by flow cytometry in the peripheral blood 
of patients with diffuse and mixed-type or with intestinal-type AGC 
at diagnosis: a natural killer cell proportion  (CD3−CD56+ cells); b 

 CD4+ T cell proportion  (CD3+CD4+ cells); c  CD8+ T cell propor-
tion  (CD3+CD4− cells); different subsets of regulatory cells were also 
analyzed: d Treg proportion  (CD25+Foxp3+CD127lo cells among 
 CD4+ cells); e MDSC proportion  (lin−DR− cells among  CD33+ cells)
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with diffuse/mixed-type AGC differs from those with intes-
tinal-type AGC, with a lower proportion of circulating NK 
cells and Tregs.

Tumor‑infiltrating immune cells

We then assessed the presence of tumor-infiltrating immune 
cells  (CD8+ cells,  CD57+ NK cells, and  FoxP3+ cells), by 
IHC (Suppl. Table 2; Suppl. Figure 1).

Unlike circulating NK cells, tumor-infiltrating NK cells 
did not differ between the diffuse/mixed and intestinal types. 
However, the median number of NK cells infiltrating the 
tumors was very low (median 2.0 cells per field) (Suppl. 
Table 2). In comparison to infiltrating NK cells, the median 
number of  CD8+ T cells and the median number of  FoxP3+ 
cells infiltrating the tumor was 15 times higher (31  CD8+ 
cells per field) and 20 times higher (40  FoxP3+ cells per 
field), respectively. Infiltration of FoxP3-expressing cells did 
not correlate with histological type. However, the median 
number of  CD8+ TILs was significantly lower in diffuse/
mixed-type AGC (21 cells per field) compared with intesti-
nal-type AGC (59 cells per field), p = 0.009 (Fig. 3; Suppl. 
Table 4). The significant difference between intestinal and 
diffuse/mixed-type AGC was still observed after excluding 
MSI tumors among tumors with MSS phenotype (Suppl. 
Figure 2). Thus, intestinal-type AGCs were more infiltrated 
by  CD8+ T cells than diffuse/mixed-type AGCs.

Prognostic impact of immune circulating 
and tumor‑infiltrating cells

Patients with NK cells > 17% (higher quartile) had a sig-
nificantly longer OS compared with those with ≤ 17% 
NK cells in univariate analysis (HR 0.40; 95% CI 
[0.15–1.06]; p = 0.04) (Fig. 4; Suppl. Table 5). Patients 
with NK > 17%, adjusted for histological type, age, and 
ECOG performance status, had a non-significant trend 

toward OS benefit in multivariate analyses (HR 0.45; 95% 
CI [0.16–1.27]; p = 0.13) (Suppl. Table 5). The prognostic 
impact of circulating CD4 and CD8 was also analyzed 
but none were associated with OS. Immunosuppressive 
Treg cells and MDSCs were not prognostic factors of OS 
(Suppl. Table 5).

Concerning tumor-infiltrating cells,  FoxP3+ cells had 
no prognostic effect (Suppl. Table 5). However, CD8 TILs 
were correlated with OS. OS for patients with more than 
31  CD8+ TILs per field (above the median) was signifi-
cantly longer than OS for patients with ≤ 31  CD8+ TILs 
(HR 0.44; 95% CI [0.21–0.92]; p = 0.02) (Fig. 5). In mul-
tivariate analysis with adjustment for pathological type, 
age, and ECOG performance status, the  CD8+ TIL count 
was the only independent factor for OS (HR 0.42; 95% CI 
[0.18–0.96]; p = 0.039) (Suppl. Table 5).

The association of CD8 TIL counts and OS was 
observed in the intestinal-type subgroup(HR 0.39; 95% CI 
[0.16–0.98]; p = 0.047). In the diffuse/mixed-type, patients 

Fig. 3  Comparison of TI cells between intestinal and diffuse/mixed-
type AGC. The count of different subsets of tumor-infiltrating effec-
tor and regulatory immune cells was analyzed in tumor samples of 
patients with diffuse- and mixed-type or with intestinal-type AGC 

at diagnosis, by immunohistochemistry: a natural killer cell count 
 (CD57+ cells); b  CD8+ T cell count  (CD8+ cells); c Treg count 
 (Foxp3+)

Fig. 4  Impact of circulating NK cell counts on overall survival 95% 
CI
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with > 31  CD8+ TILs per field tended to have better OS 
(HR 0.35; 95% CI [0.08–1.60]; p = 0.13).

Discussion

Gastric cancer is a heterogeneous disease and the two main 
histological tumor types (diffuse/mixed or intestinal) exhibit 
different outcomes. Immune cells have a pivotal role in con-
trolling tumor development. In this study, we took advantage 
of a prospective, multicenter trial to compare the immune 
profile of patients with diffuse/mixed or intestinal AGC. We 
observed lower circulating NK cell and Treg proportions, as 
well as lower CD8 TILs in diffuse/mixed-type AGC than in 
intestinal-type AGC. Moreover, we showed that CD8 TILs 
and circulating NK cells have a prognostic role in OS in 
AGC, which supports the hypothesis that the innate and 
adaptive immune response could play a role in tumor con-
trol. As far as we know, our study is the first to show that 
immune cells occur in different proportions in diffuse/mixed 
and intestinal types of AGCs, and to provide evidence of 
the prognostic value of CD8 TILs and circulating NK cells 
in AGC.

In a study in AGC patients using RNAscope, PD-L1 had 
a decreased expression in diffuse GC compared to intestinal-
type AGC [21]. Thus, our observations (low CD8 T cell 
infiltration) combined with other (low PD-L1) in diffuse-
type AGC can lead to hypothesize that diffuse-type AGC 
might be a “cold tumor” [25]. Furthermore, analysis of cir-
culating cells showed that in diffuse-type NK cells and Treg 
are less abundant than in intestinal type. All these points 
suggest that diffuse type of AGC may represent an immu-
nologically ignorant phenotype [26].

Several mechanisms contributing to this immunologi-
cally ignorant phenotype have been described in diffuse-
type AGC. First, a genomically stable tumor subtype 

enriched for the diffuse histological variant reportedly had 
a lower mutational load and did not exhibit PD-L1 expres-
sion [27]. Second, a lower expression of HLA-DR antigen, 
a class II HLA antigen, has been described in diffuse-type 
GC [28]. This lower expression may impair the antigen-
presenting capability of antigen-presenting cells [29]. 
In addition to HLA class II, it could be of interesting to 
assess expression of class I HLA in further studies, which 
could specifically modulate antigen recognition to  CD8+ T 
cell. Finally, an epithelial (E)-cadherin deficiency, due to 
CDH1 mutation, is a driver process in diffuse-type or sig-
net ring cell carcinomas oncogenesis initiation [30]. In 
addition, E-cadherin also plays a role in  CD8+ T cell accu-
mulation in epithelial tissues [31]. Other components of 
the stroma and the tumor microenvironment content could 
be implied in the differential immune phenotype of dif-
fuse and intestinal type. By example, Vascular Endothelial 
Growth Factor, key factor for angiogenesis, is also known 
to be an important modulator factor of immune cells such 
as Treg or of exhaustion of  CD8+ T cells [32, 33]. Tumor 
vasculature could also modulate migration of immune 
cells into the tumor [34]. Previous reports showed that 
VEGF expression and tumor is lower in diffuse-type com-
pared to intestinal-type GC [35, 36]. Other components 
as cancer-associated fibroblasts regulating TFGβ signal-
ing have been described in diffuse-type GC and could be 
implied in the “cold tumor” phenotype [37]. Therefore, 
future studies providing an analysis of these different com-
ponents and a correlation with TILs could be of interest to 
improve understanding of the mechanisms leading to low 
TILs infiltration of diffuse-type GC.

The immunologically ignorant phenotype of diffuse/
mixed-type AGC may also result in a lower sensitivity to 
immune checkpoint inhibitors of this tumor subtype. Suc-
cessful anti-tumor immune response after PD-1/PD-L1 
blockade requires reactivation and clonal proliferation of 
TILs [38], and is associated with tumor mutational load [21]. 
Recently, the results of the KEYNOTE 061 trial showed 
no benefit of pembrolizumab compared to palliative sec-
ond-line chemotherapy in patients with AGC [13]. How-
ever, there was a trend toward pembrolizumab efficacy in 
intestinal-type AGC patients (HR 0.66; 95% CI [0.40–1.11]), 
but not in those with diffuse-type AGC (HR 0.88; 95% CI 
[0.54–1.45]).

In our study, the prognostic value of CD8 TILs and cir-
culating NK cells regarding survival underlies the clinical 
meaning of the different immune subsets in diffuse-type 
and intestinal-type AGCs. The impact of CD8 TILs was 
maintained in the intestinal-type subgroup, with a non-
significant trend observed in the diffuse/mixed subgroup. 
This suggests that survival may depend more on CD8 infil-
tration than histological type, which was not per se prog-
nostic in our study. Therefore, a lower CD8 infiltration in 

Fig. 5  Impact of intratumoral  CD8+ cell counts on overall survival 
95% CI
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patients with diffuse-type tumors in our study may partly 
explain the worse prognosis observed compared to other 
studies.

The role of NK cells is well known in resected GC. Sev-
eral studies have reported an increased OS in patients with a 
high intratumoral number of NK cells [39–41]. In our study, 
we found that circulating NK cells had a prognostic role 
in OS, but not intratumoral NK cells. The low impact of 
intratumoral NK cells could be due to the low infiltration 
of NK cells in metastatic GC compared with localized GC. 
We did not find any association between other immune cell 
subsets and survival, in particular with Tregs and MDSCs. 
The prognostic impact of Tregs remains controversial in GC, 
with studies reporting contrasting results [5].

The limited number of patients with available tumor sam-
ples in our study is a clear limitation of the present work. 
Moreover, the small tumor samples received for some 
patients allowed us to do only part of the planned analy-
ses for some specimens. This may have prevented both the 
detection of the prognostic value of other immune cells and 
the analysis of the immune signature by combining param-
eters. Moreover, tumor biopsies, used for IHC assessments, 
may not represent the intratumoral heterogeneity. Finally, 
MSI tumors and EBV-positive cancers have been shown to 
be crucial predictors of efficacy of immunotherapy in gastric 
cancer and to have increased TILs. Due to poor availability 
of tumor tissue, we did not assessed EBV status, and cannot 
exclude that it could be confounding factors, even if EBV 
gastric cancer are generally estimated to be only 5–10% 
[42]. However, in our study, MSI phenotype was found in 
only two specimen and the high TILs infiltration in intes-
tinal compared to diffuse/mixed was observed regardless 
the MMR status. In conclusion, our study in patients pro-
spectively randomized in a multicenter clinical trial shows 
that diffuse/mixed-type AGC has lower local and systemic 
immunogenicity, with a decreased number of effector CD8 
TILs and circulating NK cells, but also decreased immuno-
suppressive Tregs compared to intestinal GC. This suggests 
that diffuse/mixed AGC could be an immunologically igno-
rant tumor. This immunological profile could contribute to 
a worse prognosis in patients with diffuse-type AGC and 
a lower sensitivity to immunotherapy. If these results are 
confirmed, the efficacy of immunotherapies will need to be 
evaluated according to the histological/pathological type of 
AGC. In particular, combined treatment to overcome some 
mechanisms of immune ignorance, such as CAR T Cells 
[43], may be of interest in diffuse-type AGC and should be 
evaluated. Moreover, our study is the first to demonstrate 
the prognostic implication of  CD8+ TILs and circulating 
NK cells in AGC, providing a crucial rationale for immuno-
therapies in intestinal-type AGC.
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