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Description
Cancer remains one of the leading causes of morbidity and 

mortality worldwide, prompting extensive studies into its mechanisms 
and potential therapies. An important aspect of this studies is 
understanding the interactions between tumors and the immune 
system. The immune system plays a dual role in cancer-both as a 
defender against tumors and in some cases, as a facilitator of tumor 
growth. The immune system is a complex network of cells and 
proteins that defends the body against pathogens and diseases, 
including cancer. It consists of two main components such as innate 
immune system, which provides immediate, non-specific responses 
and the adaptive immune system, which mounts a specific response 
against particular threats [1].

T cells are vital for adaptive immunity. They can be further divided 
into helper T cells, which assist other immune cells and cytotoxic T 
cells, which directly kill cancer cells. B cells are responsible for 
producing antibodies, B cells help identify and neutralize pathogens, 
including tumor cells. Natural Killer (NK) cells are the part of innate 
immune system, NK cells can recognize and destroy cancer cells 
without prior sensitization. Dendritic cells these are antigen-presenting 
cells play a key role in connecting innate and adaptive immunity by 
capturing antigens and activating T cells [2,3]. While the immune 
system can recognize and attack cancer cells, tumors have developed 
various strategies to evade immune detection and destruction. 
Understanding these mechanisms is essential for developing effective 
therapies.

One of the primary mechanisms of immune evasion is the 
upregulation of immune checkpoint molecules on tumor cells. These 
molecules such as PD-L1 and CTLA-4, interact with receptors on T 
cells, inhibiting their activation and function [4]. By engaging these 
checkpoints, tumors can effectively turn off the immune response, 
allowing them to grow and proliferate unchecked. The Tumor Micro-
Environment (TME) plays a significant role in shaping immune 
responses. Tumors often develop an immunosuppressive 
microenvironment through various means, including secretion of 
immunosuppressive factors. Tumors release cytokines and growth 
factors, such as Transforming Growth Factor-β (TGF-β) and 
Interleukin (IL-10), that inhibit immune cell function and promote 
regulatory T cell (Treg) development, further lowering the immune 
response [5]. Tumors can attract Myeloid-Derived Suppressor Cells

(MDSCs) and Tregs to the TME, which suppress effector T cell activity 
and promote tumor growth.

Tumor cells may alter or lose the expression of tumor antigens-
molecules that the immune system recognizes as foreign. This can 
occur through mutations or loss of heterozygosity, making it difficult 
for T cells to identify and target these cells effectively. The interaction 
between tumors and the immune system is dynamic and complex, 
characterized by a constant battle between tumor cells and immune 
effectors. This relationship can be summarized in three phases such as 
immune recognition, immune response and immune evasion [6,7]. The 
first step in tumor-immune interaction is the recognition of Tumor-
Associated Antigens (TAAs) by the immune system. TAAs can be 
derived from mutated proteins, overexpressed proteins or proteins that 
are normally silent in healthy tissues [8].

Dendritic cells play a central role in capturing these antigens and 
presenting them to T cells, initiating an immune response. Upon 
activation, cytotoxic T cells and NK cells seek out and destroy tumor 
cells expressing the recognized antigens. This response is further 
amplified by helper T cells, which produce cytokines that promote T 
cell proliferation and enhance the immune response. However, this 
phase can be prevented by the previously mentioned immune evasion 
strategies employed by tumors. As tumors evolve, they may adopt 
various strategies to evade the immune response [9]. The ability to 
escape immune detection is a characteristic of cancer progression. 
Tumors may also induce T cell exhaustion, a state in which T cells 
lose their effector functions due to prolonged antigen exposure, further 
weakening the immune response.

The understanding of tumor-immune interactions has paved the 
way for the development of innovative immunotherapies. By utilizing 
the immune system’s potential these therapies aim to enhance anti-
tumor responses and overcome immune evasion. Drugs that target 
immune checkpoints, such as anti-Programmed Cell Death Protein 
1(PD-1) and anti-Cytotoxic T-Lymphocyte-Associated Protein 4 
(CTLA-4) antibodies, have revolutionized cancer treatment. These 
agents block the inhibitory signals that tumors use to evade the 
immune system, allowing T cells to remain active and attack cancer 
cells [10]. Clinical successes have been observed in various cancers, 
including melanoma, lung cancer and renal cell carcinoma. Cancer 
vaccines aim to stimulate an immune response against specific tumor 
antigens. By training the immune system to recognize and attack 
cancer cells, these vaccines hold potential for both therapeutic and 
preventive applications.

Conclusion
The interactions between tumors and the immune system are 

complex and dynamic, involving a constant interaction of recognition, 
response and evasion. Understanding these interactions is essential for 
developing effective cancer therapies, particularly in the field of 
immunotherapy. As studies continues to show the complexities of 
tumor-immune dynamics, the potential for innovative treatments that 
enhance the power of the immune system grows providing hope for 
improved outcomes in cancer patients.
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