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Description

Cancer continues to be one of the most challenging diseases to
treat. The recent advancements in cancer research have revealed the
tremendous potential of the immune system in combating cancer. The
immune system, with its complex network of cells and molecules,
plays a important role in recognizing and eliminating abnormal cells,
including cancer cells.

Immune system's role in cancer surveillance

The immune system has an inherent ability to identify and eliminate
abnormal cells, including cancer cells, through a process known as
immune surveillance. Specialized immune cells, such as natural killer
cells, cytotoxic T lymphocytes and dendritic cells, detect and
eliminate cancer cells by recognizing specific antigens present on their
surface.

Immune evasion by cancer cells: Despite the immune system's
surveillance mechanisms, cancer cells can develop strategies to evade
immune recognition and attack.[1] They may down regulate the
expression of antigens, inhibit immune cell activation, or create an
immunosuppressive microenvironment. These mechanisms allow
cancer cells to escape immune detection and continue proliferating [2].

Cancer immunotherapy approaches: Cancer immunotherapy
refers to treatments that harness and enhance the immune system's
ability to target and eliminate cancer cells [3].

Checkpoint inhibitors: These drugs block the immune checkpoint
proteins, such as programmed cell Death Protein 1 (PD-1) and
Cytotoxic T-Lymphocyte-Associated protein 4 (CTLA-4), which are
responsible for dampening the immune response[4]. By blocking these
checkpoints, checkpoint inhibitors unleash the immune system,
enabling it to recognize and attack cancer cells more effectively.

CAR-T cell therapy: Chimeric Antigen Receptor (CAR) T cell
therapy involves genetically modifying a patient's T cells to express a
CAR that specifically targets cancer cells [5].These modified T cells
are then infused back into the patient, where they recognize and
destroy cancer cells expressing the targeted antigen.

Cancer vaccines: Cancer vaccines aim to stimulate the immune
system to recognize and mount an immune response against cancer
cells [6]. Some vaccines contain specific tumor antigens, while others
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use dendritic cells or genetically engineered viruses to present tumor
antigens to immune cells, triggering an immune response against the
cancer cells[7].

Adoptive cell transfer: This approach involves isolating and
expanding a patient's immune cells, such as Tumor-Infiltrating
Lymphocytes (TILs), outside the body [8]. These activated immune
cells are then reintroduced into the patient, where they target and
destroy cancer cells.

Overcoming Immune Resistance: While cancer immunotherapy
has shown remarkable success, not all patients respond equally to these
treatments [9]. Ongoing research aims to understand and overcome
immune resistance by exploring various strategies, including
combination therapies, personalized treatments, and novel immune
targets [10].

Conclusion

Harnessing the power of the immune system in cancer treatment
represents a paradigm shift in oncology. By targeting cancer cells
specifically and activating the body's own defenses, immunotherapy
offers new hope for improved outcomes and long-term survival for
cancer patients. Continued research and clinical advancements hold
the promise of further unlocking the potential of the immune system in
the fight against cancer.
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