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Gastric cancer represents the third major cause of cancer 
related mortality worldwide [1]. Two major histological 
subtypes of gastric carcinoma are so called enteric type 
carcinoma and diffuse type gastric carcinoma, the latter 
being more aggressive [2]. There have been many advances 
in treatment of gastric cancer. However, the prognosis of 
these patients remains poor [2]. Some studies indicate that 
treatment with immunotherapeutic agents may improve the 
prognosis of gastric cancer [3]. Therefore, the understand-
ing of tumor microenvironment in different types of gas-
tric cancers, represents the major research issue. Tumor in-
filtrating lymphocytes (TILs) has recently emerged as not 
only important prognostic factor in different types of solid 
cancers, but also as a good predictor of immunotherapy 
response [4]. Solid tumors, including gastric cancer can be 
classified into two major subgroups based on lymphocytic 
infiltration: so called “hot” tumors, with high number of 
TILs and “cold” tumors with the low number of TILs [5]. 
It has been shown that TILs, which are mainly represented 
by T lymphocytes and macrophages, are associated with 
tumor growth, progression and metastases[6]. However, 
the results of TILs studies in different tumors are conflict-
ing. TILs in gastric carcinoma are not very well charac-
terised. Also, there is limited information of the TILs dis-
tribution in different histological and molecular subtypes 
of gastric cancer. Even though there is a possibility to im-
munohistochemically characterise different types of TILs 
in tumors, it is not well known if this method provides 
any additional information to standard evaluation of TILs 
on H&E stained specimens. Moreover, immunophenotyp-
ing of TILs requires an extra work and additional tissue 
material, which is frequently limited in everyday diag-
nostic process. Therefore, researchers nowadays dedicate 
their effort to characterise the TILs based on the evalua-
tion of H&E specimens in different types of solid tumors. 
Furthermore, some studies already have shown that TILs 
evaluation on H&E specimens harbour prognostic as well 
as predictive information [7]. In our current study we have 
characterised the distribution patterns of TILs in different 
histological and molecular subtypes of gastric carcinoma. 
Histological subtypes included enteric type and diffuse 
type gastric carcinoma and molecular subtyping was based 
on the immunoexpression of CDH1, Ki67, p53 and Her2.

Material and methods. Study included formalin-fixed and 
paraffin-embedded tissue material obtained from 50 patients 
at the Diagnostic, Research and Teaching Centre of Tbilisi 
State Medical University. Ten cases out of 50 were a control 
group of normal gastric tissue, 20 cases were diffuse gastric 
carcinoma and 20 cases – enteric type gastric carcinoma.

Evaluation of tumor infiltrating lymphocytes (TILs). TILs 
were evaluated in standard H&E stained specimens, based 
on semi quantitative method in three different areas of the 
lesion, including central part of the tumor, margins of the tu-
mor and tumor adjacent stroma. The presence of TILs was 
categorised as follows: total absence of TILs, aka negative 
(0), minimal infiltration, including less than 10% of tumor 

area (1), moderate infiltration – TILs covering 10-50% of tu-
mor area (2) and extensive infiltration – TILs covering >50% 
of tumor area (3).

Immunohistochemistry. 4µ FFPE tissue sections were de-
paraffinized in xylene, rehydrated by using serial dilutions 
of ethanol (96%, 80%, 70%), and heat mediated antigen re-
trieval has been performed. Ready-to-use antibodies against 
the following antigens were used: CDH1 (MCH-38, Invitro-
gen), Ki67 (EP5, Bio SB), p53 (DO-7, Leica) and Her2 (EP3, 
Bio SB). Staining and visualisation has been performed us-
ing BOND Polymer Refine Detection system. The number of 
positive cells was counted in 10HPF. Proliferation index was 
defined based on the ratio of Ki67 positive tumor cells to total 
number of tumor cells at 10HPF. Proliferation index >30% 
was considered as high and proliferation index ≤30% was 
considered as low. Her2 evaluation was based on Hofmann 
4-tier scoring system, as following: membranous positivity 
is not detected – negative (0); weak membranous positivity 
in about 10% of cells – negative (1+); moderate membranous 
positivity in >10% of cells – borderline positivity (2+) and 
sharp membranous positivity in >10% of cells – positivity 
(3+).

Correlations were assessed using Pearson correlation and 
X2 test. Comparisons between groups were assessed using 
Kruskal-wallis test. P value <0.05 was considered as signifi-
cant in all tests. All statistical analyses have been performed 
using SPSS V.19.0 software. 

Results and discussion. All 10/10 (100%) cases of nor-
mal gastric mucosa showed a low number of TILs. In enteric 
carcinoma 4/10 (20%) of cases showed minimal TILs, 10/20 
(50%) cases showed moderate TILs and 6/20 (30%) cases 
showed high number of TILs. In enteric type adenocarcinoma 
of the stomach 7/20 (35%) of cases showed low TILs, 5/20 
(25%) of cases showed moderate TILs and 8/20 (40%) cases 
showed high number of TILs. 

The analysis of the results of TILs distribution in different 
histological subtypes of gastric carcinoma showed, that low 
TILs are more characteristic to diffuse type gastric carcinoma 
compared to the enteric type, whilst moderate TILs are more 
frequently present in enteric carcinoma compared to diffuse 
type gastric carcinoma. With regard to high TILs, it is more 
pronounced in diffuse type gastric carcinomas.  

Normal stomach tissue was equivocally characterised 
with CDH1+/Ki67 low/P53-/Her2- molecular phenotype, 
meaning all 10 cases of normal stomach epithelium were 
positive for CDH1, low in Ki67 proliferation index, were 
characterised with the absence of p53 mutations and were 
negative for Her2 expression. With regard to enteric car-
cinoma, CDH1 was positive in all 20/20 (100%) of cases, 
meaning the absence of CDH1 gene mutation. However, 
several molecular subtypes were identifiable based on the 
expression of Ki67, p53 and Her2 particularly: (1) CDH1+/
Ki67 low/p53-/Her2- (8/20 cases 40%); (2) CDH1+/Ki67 
high/p53+/Her2- (7/20 cases 35%); (3) CDH1+/Ki67 high/
p53+/Her2+ (2/20 cases, 20%) and (4) CDH1+/Ki67 high/
p53-/Her2- (3/20 cases, 15%).
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Table 1. Distribution of TILs, in enteric and diffuse gastric adenocarcinoma
TILs

1 2 3

Normal stomach 10 (100%) 0 (0%) 0 (0%)

Enteric carcinoma 4 (20%) 10 (50%) 6 (30%)

Diffuse carcinoma 7 (35%) 5 (25%) 8 (40%)

Fig. The distribution of TILs in enteric and diffuse type gastric carcinoma: A. moderate TILs in enteric type gastric carcinoma, 
B. high TILs in enteric type gastric carcinoma, C. moderate TILs in diffuse gastric carcinoma 

and D. high TILs in diffuse type gastric carcinoma, H&E staining, x100

Graph 1. Distribution of different molecular subtypes in en-
teric type gastric carcinoma

Graph 2. Distribution of different molecular subtypes in dif-
fuse type gastric carcinoma

With regards to diffuse gastric carcinoma, 8/20 (40%) of cases 
were characterised with CDH1 gene mutation, represented by 
the absence of CDH1 immunohistochemical expression. There-
fore, the molecular subtypes of diffuse gastric carcinoma were 
as follows: (1) CDH1-/Ki67 high/p53+/Her2+ (3/20 cases, 
15%); (2) CDH1-/Ki67 high/p53+/Her2- (5/20 cases, 25%); (3) 
CDH1+/Ki67 low/p53-, Her2- (10/20 cases, 50%), (4) CDH1+/ 
Ki67 low/p53+, Her2- (2/20 cases, 10%).

The distribution of TILs in different molecular subtypes of enteric 
carcinoma showed the following results: in CDH+/Ki67 low/p53-/
Her- group 6/8 (75%) cases were characterised with low TILs and 

2/8 (25%) cases were characterised with moderate TILs. In CDH+/
Ki67 high/p53+/Her- group 1/7 (14.3%) cases were characterised 
with low TILs, 2/7 (28.6%) cases were characterised with moderate 
TILs and 4/7 (57.1%) cases were characterised with high TILs. In 
CDH+/Ki67 high/p53+/Her+ group low TILs were not detected in 
any of 4 cases (0%), 2/4 (50%) of cases were characterised with the 
moderate TILs and 2/4 (50%) of cases were characterised with high 
TILs. In CDH1+/Ki67 high/p53-/Her2- group 1/3 (33.3%) case 
was characterised with low TILs and 2/3 (66.7%) of cases were 
characterised with moderate TILs. The presence of high TILs in 
this group was not detected.  
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The comparative analysis of TILs distribution in different mo-
lecular subtypes of enteric carcinoma showed significant rela-
tionship of TILs with p53 mutation status. The highest number 
of TILs, represented by moderate and high expression was seen 
in p53 mutation positive group, which suggests that the pres-
ence of p53 mutations in gastric cancer might affect the pres-
ence of TILs. Similar results have been seen in breast carcinoma 
patients by Lee et al., who found that TILs status is related to 
the p53 mutation status and cases with p53 mutations contain 
higher number of TILs[8]are associated with high endoplasmic 
stress, and possess a high frequency of TP53 mutations. TP53 
missense mutations lead to the production of mutant p53 protein 
and usually show high levels of p53 protein expression. Tumor-
infiltrating lymphocytes (TILs. Based on our study results the 
proliferation marker Ki67 and Her2 oncogene are not related to 
TILs status in enteric carcinoma patients. 

The distribution of TILs in different molecular subtypes of dif-
fuse gastric carcinoma showed the following results: in CDH-/
Ki67 high/p53+/Her2+ group 1/3 (33.3%) of cases were charac-
terised with moderate TILs and 2/3 (66.7%) cases were charac-
terised with high TILs. In CDH-/Ki67 high/p53+/Her2- group 
2/5 (40%) of cases were characterised with moderate TILs and 
3/5 (60%) cases were characterised with high TILs. In CDH+/
Ki67 low/p53-/Her2- group 5/10 (50%) of cases were character-
ised with low TILs, 3/10 (30%) of cases were characterised with 
moderate TILs and 2/10 (20%) of cases were characterised with 
high TILs. In CDH+/Ki67 low/p53+/Her2- group total of two 
(100%) cases were characterised with high TILs. 

The comparative analysis of TILs status in different molecu-
lar subtypes of diffuse gastric carcinoma showed, that highest 
number of TILs are present in molecular subgroups with p53 
mutations, similar to enteric type adenocarcinoma. 

To the best of our knowledge this is the first detailed charac-
terisation of tumor infiltrating lymphocytes in different types of 
gastric carcinoma, based on evaluation of H&E stained tissue 
sections. In addition, the presented study is the first to identify 
different molecular subtypes of gastric carcinoma based on the 
expression of CDH1, Ki67, p53 and Her2. 

Conclusions. TILs status varies significantly in different his-
tological and molecular subtypes of gastric adenocarcinoma, 
which might be the reason for different prognosis in these pa-
tients.

High TILs status is significantly related to the presence of 
p53 mutations in both enteric type and diffuse type gastric car-
cinoma, which can be further explored for immunotherapeutic 
options in these patients. 

Funding. The Research was conducted within the framework 
of Petre Shotadze Tbilisi Medical Academy Funding program 
for Development and Support of Scientific Research Projects: 
[Tumor Infiltrating Lymphocytes Peculiarities in Different His-
topathological and Molecular Subtypes of Gastric Carcinoma].
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TUMOR INFILTRATING LYMPHOCYTES PECULIARI-
TIES IN DIFFERENT HISTOPATHOLOGICAL AND 
MOLECULAR SUBTYPES OF GASTRIC CARCINOMA
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Gastric carcinoma represents one of the major causes of can-
cer related mortality worldwide. Recently, immunotherapeutic 
means gave the new promise for the treatment of gastric carcino-

Graph 3. The distribution of TILs in different molecular sub-
types of enteric carcinoma

Graph 4. The distribution of TILs in different molecular sub-
types of diffuse carcinoma
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ma, although, not all patients benefit from this type of treatment. 
Tumor infiltrating lymphocytes (TILs) are considered as one of 
the promising prognostic and predictive biomarkers in solid tu-
mors. However, the presence of TILs is not well characterised 
in different types of gastric cancer. The aim of our study was to 
characterise TILs profile in different histopathological and mo-
lecular subtypes of gastric carcinomas. We used standard hae-
matoxylin and eosin staining (H&E) for evaluation of TILs and 
immunohistochemistry to detect molecular markers, including 
CDH1, Ki67, p53 and Her2. The results of our study revealed 
that TILs status varies significantly in different histological and 
molecular subtypes of gastric adenocarcinoma, which might be 
the reason for different prognosis in these patients. Also, high 
TILs status is significantly related to the presence of p53 muta-
tions in both enteric type and diffuse type gastric carcinomas, 
which can be further explored for immunotherapeutic options 
in these patients.

Keywords: Tumor infiltrating lymphocytes,  CDH1, Ki67, 
p53, Her2.

РЕЗЮМЕ

ОСОБЕННОСТИ РАСПРЕДЕЛЕНИЯ ИНФИЛЬТРИ-
РУЮЩИХ ОПУХОЛЬ ЛИМФОЦИТОВ В РАЗНЫХ 
ГИСТОЛОГИЧЕСКИХ И МОЛЕКУЛЯРНЫХ ПОДТИ-
ПАХ КАРЦИНОМ ЖЕЛУДКА
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Карцинома желудка - одна из основных причин смерт-
ности от злокачественных опухолей. По последним данным 
использование иммунотерапии принесло новую надежду 
в лечении пациентов с карциномой желудка. Несмотря на 
позитивные результаты, известно, что часть пациентов не 
реагируют на иммунотерапию. Инфильтрирующие опухоль 
лимфоциты считаются одним из потенциальных прогно-
стических и предиктивных биомаркеров для пациентов с 
солидными опухолями. Однако особенности распределения 
инфильтрирующих опухоль лимфоцитов в разных типах 
карцином желудка недостаточно изучены. Целью исследо-
вания явилось изучение распределения инфильтрирующих 
опухоль лимфоцитов в разных гистологических и молеку-
лярных подтипах карцином желудка. Лимфоцитарная ин-
фильтрация изучена в стандартных препаратах, окрашен-
ных гематоксилином и эозином, а молекулярные маркеры 
CDH1, Ki67, p53 и Her2 - иммуногистохимическим мето-
дом. Результаты исследования показали, что распределение 
инфильтрирующих опухоль лимфоцитов меняется как в ги-
стологических, так и молекулярных подтипах, что может быть 
причиной разных прогностических поведений этих опухолей. 
Избыточное наличие инфильтрирующих опухоль лимфоци-
тов, в основном, связано с мутациями p53 как в энтеральных, 

так и в диффузных типах аденокарцином. Этот показатель в 
дальнейшем возможно изучить в соответствии с иммуно-тера-
певтическими агентами в карциномах желудка. 

reziume

simsivnis mainfiltrirebeli limfocitebis ga-
nawilebis Taviseburebebi sxvadasxva histopa-
Tologiuri da molekuluri qvetipis kuWis kar-
cinomebSi

n. museriZe, a. TuTisani, g. CabraZe, n. beriZe, 
T. muzaSvili

p.SoTaZis sax. Tbilisis samedicino akademia, saqa-
rTvelo

kuWis karcinomebi warmoadgens avTvise-
biani simsivniT sikvdilianobis erT-erT 
mTavar mizezs. bolodroindeli monaceme-
biT imunoTerapiuli saSualebebis gamoyene-
bam Semoitana axali imedi kuWis karcinomis 
mqone pacientebis mkurnalobaSi. miuxedavad 
dadebiTi Sedegebis arsebobisa, cnobilia, rom 
pacientTa nawili ar eqvemdebareba imunoTera-
piiT mkurnalobas. simsivnis mainfiltrirebeli 
limfocitebi iTvleba erT-erT potenciur prog-
nozul da prediqtul biomarkerad soliduri 
simsivneebis mqone pacientebSi. Tumca simsivnis 
mainfiltrirebeli limfocitebis ganawilebis 
Taviseburebebi sxvadasxva tipis kuWis karci-
nomebSi kargad Seswavlili araa. 
kvlevis mizans Seadgenda simsivnis main-

filtrirebeli limfocitebis ganawilebis 
Taviseburebebis Seswavla sxvadasxva histopa-
Tologiuri da molekuluri qveti pis kuWis 
karcinomebSi. limfocituri infiltracia Se-
fasebuli iyo standartul hematoqsiliniT 
da eoziniT SeRebil anaTlebSi, xolo mole-
kuluri markerebi, rogorebicaa CDH1, Ki67, 
p53 da Her2, gamovlinda imunohistoqimiuri 
teqnologiis saSualebiT. kvlevis Sedegebma 
aCvena, rom simsivnis mainfiltrirebeli lim-
focitebis ganawileba mkveTrad cvalebadobs 
rogorc histologiur, ise molekulur qveti-
pebSi, rac SesaZlebelia warmoadgendes am sim-
sivneebis gansxvavebuli prognozuli qcevis 
mizezs. simsivnis mainfiltrirebeli limfo-
citebiT Warbi infiltracia mniSvnelovnad 
aris dakavSirebuli p53-is mutaciebis arsebo-
basTan rogorc enterul, ise difuzuri ti pis 
adenokarcinomebSi. es maxasiaTebeli SesaZle-
belia SemdgomSi Seswavlili iqnas imunoTe-
rapiul saSualebebTan mimarTebaSi kuWis kar-
cinomebSi.


