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Abstract
This editorial discusses the article “Analysis of the impact of immunotherapy 
efficacy and safety in patients with gastric cancer and liver metastasis” published 
in the latest edition of the World Journal of Gastrointestinal Surgery. Immunotherapy 
has achieved outstanding success in tumor treatment. However, the presence of 
liver metastasis (LM) restrains the efficacy of immunotherapy in various tumors, 
including lung cancer, colorectal cancer, renal cell carcinoma, melanoma, and 
gastric cancer. A decrease in CD8+ T cells and nature killer cells, along with an 
increase in macrophages and regulatory T cells, was observed in the microenvir-
onment of LM, leading to immunotherapy resistance. More studies are necessary 
to determine the best strategy for enhancing the effectiveness of immunotherapy 
in patients with LM.

Key Words: Immunotherapy; Liver metastasis; Tumor microenvironment; Resistance; T 
cells

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

Core Tip: The liver is one of the most common sites for tumor metastasis. This editorial 
reviews the impact of liver metastasis on immunotherapy effectiveness and the possible 
mechanisms, with an aim to provide new clues for clinical treatment in liver metastatic 
patients receiving immunotherapy.
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INTRODUCTION
Immunotherapy, including immune checkpoint inhibitors, aiming to enhance the anti-tumor response of the body’s own 
immune system, has achieved remarkable success in treating various tumors[1]. However, despite the significant 
advances in immunotherapy, only a small subset of patients can benefit from it, while the majority of patients encounter 
the problem of drug resistance[2]. Up to now, a variety of mechanisms behind resistance to immunotherapy have been 
explored, and some clinical features are correlated with immune resistance.

Metastasis is a crucial characteristic of malignant tumors, and is also the primary cause of mortality in cancer patients
[3]. The liver is one of the most frequent sites of metastasis in various tumors, including lung cancer, colon cancer, and 
melanoma[4]. Several studies have investigated the influences of liver metastasis (LM) on immunotherapy, and one of 
them is an article titled “Analysis of the impact of immunotherapy efficacy and safety in patients with gastric cancer and 
liver metastasis” which was published in the latest issue of the World Journal of Gastrointestinal Surgery.

LM RESTRAINS EFFICACY OF IMMUNOTHERAPY
The efficacy of immunotherapy on advanced cancers with LM has been reported. In non-small cell lung cancer (NSCLC), 
an anti-programmed death ligand 1 (anti-PD-L1) monoclonal antibody, atezolizumab, could improve overall survival 
(OS) of patients with LM compared with standard therapy[5]. However, in several studies, patients with LM have a 
poorer prognosis compared to those without.

Studies have demonstrated that LM was an independent unfavorable prognostic factor in different tumors. In Komiya 
et al’s[6] study on stage IV NSCLC, OS of patients with LM was significantly worse than that of patients without LM, 
which indicated that LM was a poor prognostic factor for immunotherapy in advanced lung cancer. Similarly, colorectal 
cancer patients without LM had better clinical response and superior progression-free survival (PFS) compared to 
patients with LM when treated with programmed death-1 or PD-L1 targeting therapy[7]. In research of renal cell 
carcinoma and melanoma, Kaplan-Meier analysis also presented longer OS and PFS in non-LM patients receiving 
systemic therapy[8,9]. In the latest issue of the World Journal of Gastrointestinal Surgery, Liu et al[10] found that immuno-
therapy was less effective in patients with advanced gastric cancer and LM, which expanded the findings to gastric 
cancer.

THE IMMUNOSUPPRESSIVE MICROENVIRONMENT OF LM
Although the precise mechanism on how LM weakens the benefits of immunotherapy has not been clearly defined, 
accumulating evidence has suggested that the tumor microenvironment (TME) played a critical role[11]. The TME is a 
complex system that mainly contains tumor cells, stromal cells, infiltrating immune cells, and the extracellular matrix
[12]. Among them, infiltrating immune cells are strongly associated with tumor progression and immunotherapy 
responses.

T cells have been recognized as the center of tumor immunology. T cells can be divided into different subtypes, 
including cytotoxic T cells (CTLs), T helper (Th) cells, and regulatory T cells (Tregs)[13]. CD8+ CTLs are the major effector 
cells in the TME. CTLs could directly kill target cells via the interaction with Fas/Fas ligands, or indirectly via cytotoxic 
molecules such as perforin and granzymes[14]. Th cells are CD4+ T cells, and can be divided into Th1 and Th2 according 
to different cytokines secreted. Th1 cells secrete proinflammatory cytokines like interferon-gamma to play an antitumor 
role, while Th2 cells produce elevated levels of anti-inflammatory cytokines like interleukin-4 in order to suppress 
immune responses and facilitate tumor growth and metastasis[15]. Tregs are important immunosuppressive cells in the 
TME, exerting immunosuppressive effects through direct contact and secretion of inhibitory cytokines, thereby 
suppressing antigen presenting process and pro-inflammatory cell activation, and ultimately promoting tumor 
progression[16].

Nature killer (NK) cells and macrophages belong to the innate immune system. NK cells, as a class of cytotoxic 
lymphocytes, eliminate cancer cells in an MHC-independent manner[17]. Macrophages are phagocytic cells with diverse 
phenotypes and functions. M1 macrophages release inflammatory mediators that facilitate inflammatory reactions to 
enhance the anti-tumor immune responses, while M2 macrophages exhibit elevated expression of anti-inflammatory and 
growth factors which inhibit the function of CTLs and promote tumor growth and metastasis[18]. Tumor associated 
macrophages (TAMs) typically demonstrate an M2 phenotype and facilitate tumor progression[19].

The inhibitory TME of LM is characterized by the absence of effective cells and massive infiltration of inhibitory 
immune components (Figure 1). RNA-seq analysis showed the decreased immune cell infiltration, especially CD8+ T cells 
in LM from more than 16 cancer types[20]. Jakubowska et al[21] using histopathological examination confirmed the 
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Figure 1 The suppressive immune microenvironment of liver metastasis. The figure was created with Figdraw (www.figdraw.com).

reduction of tumor infiltrating lymphocytes in LM tissues compared with primary colorectal cancer. Besides, the 
percentage of NK cells was also reduced in mice with LM[22]. TAMs and Tregs, as important inhibitory cells, both were 
increased significantly in the LM microenvironment[23,24]. In addition, Yu et al[25] found that increased macrophages by 
LM expressing high levels of FasL, could recruit and induce the apoptosis of CD8+ T cells, leading to antigen specific T 
cell diminish in subcutaneous tumor, lymph nodes, and peripheral blood. The hepatic TME suppresses immune response, 
which in turn facilitates tumor progression and immunotherapy resistance[26].

CONCLUSION
In conclusion, the presence of LM is a poor prognostic factor in multiple tumors treated with immunotherapy. LM 
provides an immunosuppressive microenvironment with effect cell reduction and inhibitory cell activation, resulting in 
immunotherapy resistance. Further studies on the TME are needed to find the optimal combination strategy to improve 
the efficacy of immunotherapy.
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