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Introduction

Tumor immunology is a rapidly evolving field that investigates
the complex interactions between cancer cells and the immune
system. It focuses on understanding how tumors develop, evade
immune surveillance, and explore innovative approaches to
harness the power of the immune system for cancer treatment.
This article provides an overview of tumor immunology,
highlighting the key components and mechanisms involved
in the interplay between cancer and the immune system
the immune system plays a crucial role in recognizing and
eliminating cancer cells. The innate immune system provides
an initial response through natural killer cells, dendritic cells,
and macrophages, while the adaptive immune system mounts
a targeted response through T cells and B cells. These immune
cells recognize tumor-specific antigens and initiate immune
responses to eliminate cancer cells. However, tumors have
developed multiple mechanisms to evade immune recognition
and suppression [1].

The tumor microenvironment is a dynamic ecosystem
consisting of cancer cells, stromal cells, and immune cells.
Immune cell infiltration within the tumor microenvironment is
ahallmark of anti-tumor immune responses. Tumor-Infiltrating
Lymphocytes (TILs), including cytotoxic T cells and natural
killer cells, are key players in recognizing and eliminating
cancer cells. However, the tumor microenvironment can
create an immunosuppressive milieu through the secretion
of immunosuppressive molecules, recruitment of regulatory
T cells, and expression of inhibitory receptors, hindering
effective anti-tumor immune responses [2].

Immune evasion mechanisms

Tumors have developed various strategies to evade immune
recognition and destruction. These mechanisms include
down regulation of tumor antigens, disruption of antigen
presentation pathways, expression of immune checkpoint
molecules, and recruitment of immunosuppressive cells such
as myeloid-derived suppressor cells and regulatory T cells.
Understanding these immune evasion mechanisms is critical
for developing strategies to overcome tumor resistance and
enhance anti-tumor immune responses.

The process of cancer immuno editing involves the immune
system interacting with tumour cells. Elimination, equilibrium,
and escape are its three stages. The "three Es" of cancer

immuno editing are frequently referred to as these stages.
Immuno editing involves both innate and adaptive immune
systems. The immune response causes the tumour cells to be
destroyed during the elimination phase, which suppresses the
tumour. Certain tumour cells, however, may develop more
mutations, alter their traits, and avoid the immune system.
These cells may enter the equilibrium phase, in which the
immune system does not recognise all tumour cells but the
tumour does not enlarge at the same time [3].

Immune checkpoint inhibitors have revolutionized cancer
treatment by restoring and enhancing anti-tumor immune
responses. These inhibitors block inhibitory checkpoint
molecules such as Programmed Death-1 (PD-1) and Cytotoxic
T-Lymphocyte-Associated protein 4 (CTLA-4), enabling
reactivation of T cell function and unleashing their anti-
tumor activity. Checkpoint inhibitors have shown remarkable
efficacy in various cancers, leading to long-lasting responses
and improved patient outcomes.

It reasoned that by acting as a "bystander effect," the immune
system could contribute to the elimination of chemotherapy-
resistant cancer cells. How the immune response is initiated
against dying cancer cells, however, still requires a lot of
study. According to experts in the area, necrotic cell death
is truly immunogenic whereas apoptotic cell death is just
marginally immunogenic. This may be due to the immune
response being induced by the maturation of dendritic cells
as a result of the inflammatory response being stimulated
when cancer cells are eliminated via a necrotic cell death
pathway [4].

An environment favourable to immunogenicity is created
by anthrax cyclines. According to the researchers, this drug
encourages antigen uptake and presentation by dendritic cells
when killing cancer cells, triggering a T-cell response that
can decrease tumours. Hence, the efficacy of immunotherapy
depends on the activation of tumour-killing T-cells [5].
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