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Abstract
This editorial will focus on tumor immunity and the factors that alter the tumor 
immune micro-environment. The role of tumor infiltrating lymphocytes (TILs) 
will also be discussed in detail, including the types, mechanism of action, and 
role. Gastric cancer (GC) often presents in the advanced stage and has various 
factors predicting the outcomes. The interplay of these factors and their cor-
relation with the TILs is discussed. A literature review revealed high intra-
tumoral TILs associated with higher grade, HER2-, and Helicobacter pylori 
negativity. Moreover, stromal (ST) TILs correlated with lower grade and lesser 
recurrence risk in GC. High TILs in ST and invasive border also correlated with 
mismatch repair deficiency status. Further characterization of the CD3+, CD8+, 
and other cells is also warranted. In the future, this complex correlation of cancer 
cells with the immune system can be explored for therapeutic avenues.

Key Words: Tumor infiltrating lymphocytes; Gastric cancer; Helicobacter pylori; HER-2-
neu

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Tumor infiltrating lymphocytes (TILs) are an essential component of the tu-
mor microenvironment. The association of TIL levels with outcomes of malignancies is 
an upcoming field. This correlation may be utilized to explore the new immuno-
oncological therapeutic avenues.
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INTRODUCTION
Gastric cancer (GC) often presents at an advanced stage, making successful treatment a daunting challenge. Immuno-
therapy is considered for treating GC because of the high tumor mutation burden[1]. Hence, a more in-depth 
understanding of tumor immunity in GC is needed. The tumor cells may be eliminated by these immune cells or escape 
detection. In the elimination phase, the cells, like natural killer cells, with the help of dendritic cells and CD4+ T-cells, 
recognize and eliminate tumor cells. However, the less immunogenic tumor cells can escape the immuno-surveillance.

Based on the presence of immune cells, tumors can be classified into inflamed and non-inflamed[2]. These inflam-
matory cells may contribute to pro- or anti-tumor activities. Amongst these cells, the tumor-infiltrating lymphocytes 
(TILs) are the significant determinants of the host immune response to tumor cells. TILs have recently gathered much 
attention because of their presumed role in carcinogenesis and therapeutics[3]. The “Hallmarks of Cancer” proposed by 
Hanahan et al[4] now include inflammatory infiltrates into the tumors as one of the components. This is because of their 
roles in tumor progression and escape from the host immunity. The new technological advancements mean improved 
assessment of tumor infiltrates and identification of genetic signatures expressed in the tumor micro-environment (TME). 
TILs and their functions have now become a leading topic of research. We can discover the prognostic relevance of TILs, 
which can help predict outcomes and guide therapy. The complex correlation of cancer cells with the immune system can 
be explored for therapeutic avenues.

TILS IN GC
The magnitude of TIL infiltration is thought to be related to the control of cancer growth, progression, and metastasis. In 
addition, it may be predictive of the response to cytotoxic treatment[5]. Still, various studies have shown conflicting 
results[6,7]. The prognostic role of TILs in GC needs further clarification. TILs, as a natural component of the immune 
system, can offer a tailored approach to battling GC. It is critical to understand the heterogeneity of TILs and their 
interaction with the tumor microenvironment. TILs differ according to their location in the tumor. These include intrat-
umoral (IT), stromal (ST), and invasive border (IB)[8]. An analysis of the studies of IT TILs revealed robust hazard ratios 
(HRs) for overall cancer survival (OCS) than for other TILs. Studies of the pan-T-cell IT TILs, such as CD3/TIL, CD4, and 
CD8, in GC tissues revealed association with survival (CD3: HR = 0.65, 95%CI: 0.5-0.8; CD4: HR = 0.7, 95%CI: 0.55-0.9; 
CD8: HR = 0.65, 95%CI: 0.5-0.85). Higher CD8+ cells demonstrated the greatest overall survival (OS) improvement. In 
contrast, TILs with high FOXP3+ expression significantly correlated with decreased OCS (HR = 1.89, 95%CI: 1.5-2.3). The 
transcription factor FOXP3, presenting with the CD4+, CD25+, and FOXP3+ phenotype, is responsible for the T 
regulatory (Treg) cells. Treg cells promote immune tolerance in the TME by suppressing the anti-tumor T-cells. This can 
explain this association of decreased OCS with high FOXP3+ cells[9,10]. A meta-analysis of around 2900 cases 
demonstrated a significant association between higher pan T-cell marker (+ve) TILs and better survival[11]. It implies the 
role of adaptive immunity in the anti-tumor response. TILs have also shown apoptosis in GC models[12]. Interestingly, a 
higher number of TILs in patients with microsatellite instability (MSI) or Epstein Barr virus (EBV) associated GC 
correlated with better treatment outcomes and longer OS, prompting the association of TILs with other factors[13-15].

ASSOCIATION WITH OTHER FACTORS
Recent advances in cancer research have shed light on the intricate relationships between Helicobacter pylori (H. pylori) 
infection, mismatch repair (MMR) status, HER2 amplification, and TILs in the context of GC. These connections have 
brought a deeper understanding of this complex disease and are opening new avenues for targeted therapies and 
precision medicine.

H. pylori: A pervasive culprit
H. pylori is a bacterium that colonizes the stomach lining and has long been implicated as a significant risk factor for GC. 
Chronic H. pylori infection can lead to the development of chronic gastritis, which, over time, may progress to atrophic 
gastritis, intestinal metaplasia, dysplasia, and ultimately GC. This journey from infection to malignancy underscores the 
need for early detection and eradication of H. pylori in at-risk individuals. H. pylori infection triggers an inflammatory 
response in the stomach lining, contributing to the initiation and progression of GC. This chronic inflammation damages 
DNA and leads to the recruitment of TILs, which are a part of the immune system's response to the infection.

https://www.wjgnet.com/2218-4333/full/v15/i4/478.htm
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MMR status: A genetic determinant
In the realm of GC, MMR status is a crucial genetic determinant. MMR proteins are responsible for correcting DNA rep-
lication errors and ensuring genomic stability. Deficiencies in MMR (dMMR), typically characterized by MSI, can result in 
genetic mutations and increased susceptibility to cancer development.

The association between MMR status and GC is multifaceted. Individuals with MSI-high gastric tumors tend to have a 
more favorable prognosis due to the increased presence of TILs. These TILs, often enriched in MSI-high tumors, are 
believed to have a more potent anti-tumor effect.

HER2 amplification: A target for therapy
HER2, a member of the epidermal growth factor receptor family, is known for its role in several cancers, including breast 
and GC. HER2 amplification or overexpression in GC represents a specific subset of cases that can be targeted with 
precision therapies.

Trastuzumab, a monoclonal antibody targeting HER2, has been approved to treat HER2-positive GC. Notably, HER2-
positive tumors often exhibit increased TIL infiltration, pointing to the interplay between HER2 and the immune 
response.

The path forward: Precision medicine and targeted therapies
Understanding the interplay between H. pylori infection, MMR status, HER2 amplification, and TILs in GC is vital for 
tailoring therapies to individual patients. Precision medicine in GC is evolving, with targeted therapies like trastuzumab 
for HER2-positive cases and immunotherapies that aim to enhance TIL activity showing promise. Hoilat et al[16] 
reviewed the association between H. pylori infection, mismatch repair, HER2, and TILs in GC. The study addresses the 
critical question of the TIL-associated predictive factors. They included 503 surgically treated stage I-III GC patients. 
Analysis of the TILs was done following standardized international TILs working group recommendations to determine 
IT, ST, and IB compartments. Immunohistochemistry (IHC) stained tissue tumor arrays were utilized to calculate immune 
cell density (CD3, CD8, and CD163). They also determined dMMR and HER2-status by IHC. H. pylori infection was 
evaluated by histology and by quantitative polymerase chain reaction in a subset. dMMR was found in 34.4%, HER2+ 
status in 5%, and H. pylori infection in 55.7%. TILs were subdivided into the IB, IT, and ST compartments. Median TIL 
levels were higher in IB and ST than in the IT compartment. They also found a correlation with the grade of the tumor. 
Grade 3 tumors were associated with high IT TIL (P = 0.038), whereas ST-TIL with grade 1 (P < 0.001). ST and IB TILs 
were seen to be higher in dMMR tumors. dMMR was also associated with high CD3 and CD8 densities. HER2- was 
associated with high IT-CD8. Also, H. pylori negative status correlated with higher IT-TIL (P = 0.009). It was also 
associated with high CD8 density in IT and ST compartments (P = 0.001). High TIL levels were associated with dMMR 
and H. pylori-negative status. Low CD8/CD3 (P = 0.001 in IT and P = 0.002 in ST compartment) and high CD3/CD163 (P 
= 0.002) predicted lower recurrence and longer survival.

These studies demonstrate that further research is required to identify H. pylori infection status because of the effect on 
the immune microenvironment, which can predict immunotherapy response. Molecular profiling and IHC can help 
determine the molecular subtypes of GC, guiding personalized treatment plans. The complex relationships between 
MMR status, HER2 amplification, and TILs in GC pave the way for more precise, effective, and individualized treatment 
approaches. While challenges remain in optimizing therapies for different subsets of patients, these insights represent a 
significant step towards conquering this relentless disease. As research progresses, we can look forward to a future where 
TILs may be used as prognostic and predictive factors in not only GC but also other malignancies. This warrants further 
studies on TILs.

CLINICAL IMPLICATIONS
TILs and their subtypes can be used in GC for predictive and prognostic purposes. The complex interplay of TILs with 
factors like MMR, HER2, and H. pylori infection demonstrates that they form an integral part of the immune response to 
the tumor cells. Further studies will clarify these factors’ role in predicting response to therapy.

CONCLUSION
In conclusion, TILs represent a promising avenue in the battle against GC. It is incumbent upon the medical and scientific 
communities to come together and realize the full potential of TILs, ensuring that their immense promise becomes a 
reality for all those affected by this devastating disease and other malignancies.

FOOTNOTES
Author contributions: Kapoor M and Sehrawat A contributed to this paper, designed the overall concept and outline of the manuscript, 
and contributed to the writing and editing of the manuscript and review of the literature; Karthik J and Sundriyal D contributed to the 
discussion and design of the manuscript.



Kapoor M et al. TILs in gastric cancer

WJCO https://www.wjgnet.com 481 April 24, 2024 Volume 15 Issue 4

Conflict-of-interest statement: The authors have no conflict-of-interest to disclose.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers. 
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to 
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the 
original work is properly cited and the use is non-commercial. See: https://creativecommons.org/Licenses/by-nc/4.0/

Country/Territory of origin: India

ORCID number: Mayank Kapoor 0000-0002-7764-0044; Amit Sehrawat 0000-0001-7100-8999.

S-Editor: Zhang H 
L-Editor: A 
P-Editor: Zhao S

REFERENCES
1 Kim ST, Kang JH, Lee J, Park SH, Park JO, Park YS, Lim HY, Hwang IG, Lee SC, Park KW, Lee HR, Kang WK. Simvastatin plus 

capecitabine-cisplatin versus placebo plus capecitabine-cisplatin in patients with previously untreated advanced gastric cancer: a double-blind 
randomised phase 3 study. Eur J Cancer 2014; 50: 2822-2830 [PMID: 25218337 DOI: 10.1016/j.ejca.2014.08.005]

2 Woo SR, Corrales L, Gajewski TF. The STING pathway and the T cell-inflamed tumor microenvironment. Trends Immunol 2015; 36: 250-256 
[PMID: 25758021 DOI: 10.1016/j.it.2015.02.003]

3 Whiteside TL. Tumor-Infiltrating Lymphocytes and Their Role in Solid Tumor Progression. Exp Suppl 2022; 113: 89-106 [PMID: 35165861 
DOI: 10.1007/978-3-030-91311-3_3]

4 Hanahan D, Weinberg RA. Hallmarks of cancer: the next generation. Cell 2011; 144: 646-674 [PMID: 21376230 DOI: 
10.1016/j.cell.2011.02.013]

5 Kollmann D, Ignatova D, Jedamzik J, Chang YT, Jomrich G, Paireder M, Kristo I, Kazakov D, Michal M, Cozzio A, Hoetzenecker W, 
Schatton T, Asari R, Preusser M, Guenova E, Schoppmann SF. Expression of Programmed Cell Death Protein 1 by Tumor-Infiltrating 
Lymphocytes and Tumor Cells is Associated with Advanced Tumor Stage in Patients with Esophageal Adenocarcinoma. Ann Surg Oncol 2017; 
24: 2698-2706 [PMID: 28429196 DOI: 10.1245/s10434-017-5858-7]

6 Müller P, Rothschild SI, Arnold W, Hirschmann P, Horvath L, Bubendorf L, Savic S, Zippelius A. Metastatic spread in patients with non-
small cell lung cancer is associated with a reduced density of tumor-infiltrating T cells. Cancer Immunol Immunother 2016; 65: 1-11 [PMID: 
26541588 DOI: 10.1007/s00262-015-1768-3]

7 Huszno J, Nożyńska EZ, Lange D, Kołosza Z, Nowara E. The association of tumor lymphocyte infiltration with clinicopathological factors 
and survival in breast cancer. Pol J Pathol 2017; 68: 26-32 [PMID: 28547977 DOI: 10.5114/pjp.2017.67612]

8 Salgado R, Denkert C, Demaria S, Sirtaine N, Klauschen F, Pruneri G, Wienert S, Van den Eynden G, Baehner FL, Penault-Llorca F, Perez 
EA, Thompson EA, Symmans WF, Richardson AL, Brock J, Criscitiello C, Bailey H, Ignatiadis M, Floris G, Sparano J, Kos Z, Nielsen T, 
Rimm DL, Allison KH, Reis-Filho JS, Loibl S, Sotiriou C, Viale G, Badve S, Adams S, Willard-Gallo K, Loi S; International TILs Working 
Group 2014. The evaluation of tumor-infiltrating lymphocytes (TILs) in breast cancer: recommendations by an International TILs Working 
Group 2014. Ann Oncol 2015; 26: 259-271 [PMID: 25214542 DOI: 10.1093/annonc/mdu450]

9 Sakaguchi S, Miyara M, Costantino CM, Hafler DA. FOXP3+ regulatory T cells in the human immune system. Nat Rev Immunol 2010; 10: 
490-500 [PMID: 20559327 DOI: 10.1038/nri2785]

10 Facciabene A, Motz GT, Coukos G. T-regulatory cells: key players in tumor immune escape and angiogenesis. Cancer Res 2012; 72: 2162-
2171 [PMID: 22549946 DOI: 10.1158/0008-5472.CAN-11-3687]

11 Lee JS, Won HS, Sun S, Hong JH, Ko YH. Prognostic role of tumor-infiltrating lymphocytes in gastric cancer: A systematic review and meta-
analysis. Medicine (Baltimore) 2018; 97: e11769 [PMID: 30095632 DOI: 10.1097/MD.0000000000011769]

12 Lee K, Hwang H, Nam KT. Immune response and the tumor microenvironment: how they communicate to regulate gastric cancer. Gut Liver 
2014; 8: 131-139 [PMID: 24672653 DOI: 10.5009/gnl.2014.8.2.131]

13 Kang BW, Seo AN, Yoon S, Bae HI, Jeon SW, Kwon OK, Chung HY, Yu W, Kang H, Kim JG. Prognostic value of tumor-infiltrating 
lymphocytes in Epstein-Barr virus-associated gastric cancer. Ann Oncol 2016; 27: 494-501 [PMID: 26673353 DOI: 10.1093/annonc/mdv610]

14 Grogg KL, Lohse CM, Pankratz VS, Halling KC, Smyrk TC. Lymphocyte-rich gastric cancer: associations with Epstein-Barr virus, 
microsatellite instability, histology, and survival. Mod Pathol 2003; 16: 641-651 [PMID: 12861059 DOI: 
10.1097/01.MP.0000076980.73826.C0]

15 Haas M, Büttner M, Rau TT, Fietkau R, Grabenbauer GG, Distel LV. Inflammation in gastric adenocarcinoma of the cardia: how do EBV 
infection, Her2 amplification and cancer progression influence tumor-infiltrating lymphocytes? Virchows Arch 2011; 458: 403-411 [PMID: 
21359545 DOI: 10.1007/s00428-011-1058-1]

16 Hoilat GJ, Mathew G, Ahmad H.   Pancreatic pseudoaneurysm. In: StatPearls [DOI: 10.5999/aps.2020.01697.S003]

https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-7764-0044
http://orcid.org/0000-0002-7764-0044
http://orcid.org/0000-0001-7100-8999
http://orcid.org/0000-0001-7100-8999
http://www.ncbi.nlm.nih.gov/pubmed/25218337
https://dx.doi.org/10.1016/j.ejca.2014.08.005
http://www.ncbi.nlm.nih.gov/pubmed/25758021
https://dx.doi.org/10.1016/j.it.2015.02.003
http://www.ncbi.nlm.nih.gov/pubmed/35165861
https://dx.doi.org/10.1007/978-3-030-91311-3_3
http://www.ncbi.nlm.nih.gov/pubmed/21376230
https://dx.doi.org/10.1016/j.cell.2011.02.013
http://www.ncbi.nlm.nih.gov/pubmed/28429196
https://dx.doi.org/10.1245/s10434-017-5858-7
http://www.ncbi.nlm.nih.gov/pubmed/26541588
https://dx.doi.org/10.1007/s00262-015-1768-3
http://www.ncbi.nlm.nih.gov/pubmed/28547977
https://dx.doi.org/10.5114/pjp.2017.67612
http://www.ncbi.nlm.nih.gov/pubmed/25214542
https://dx.doi.org/10.1093/annonc/mdu450
http://www.ncbi.nlm.nih.gov/pubmed/20559327
https://dx.doi.org/10.1038/nri2785
http://www.ncbi.nlm.nih.gov/pubmed/22549946
https://dx.doi.org/10.1158/0008-5472.CAN-11-3687
http://www.ncbi.nlm.nih.gov/pubmed/30095632
https://dx.doi.org/10.1097/MD.0000000000011769
http://www.ncbi.nlm.nih.gov/pubmed/24672653
https://dx.doi.org/10.5009/gnl.2014.8.2.131
http://www.ncbi.nlm.nih.gov/pubmed/26673353
https://dx.doi.org/10.1093/annonc/mdv610
http://www.ncbi.nlm.nih.gov/pubmed/12861059
https://dx.doi.org/10.1097/01.MP.0000076980.73826.C0
http://www.ncbi.nlm.nih.gov/pubmed/21359545
https://dx.doi.org/10.1007/s00428-011-1058-1
https://dx.doi.org/10.5999/aps.2020.01697.S003


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: office@baishideng.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2024 Baishideng Publishing Group Inc. All rights reserved.

mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	TILS IN GC
	ASSOCIATION WITH OTHER FACTORS
	H. pylori: A pervasive culprit
	MMR status: A genetic determinant
	HER2 amplification: A target for therapy
	The path forward: Precision medicine and targeted therapies

	CLINICAL IMPLICATIONS
	CONCLUSION
	FOOTNOTES
	REFERENCES

