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Description

Tumor immunology, an emerging field in cancer, focuses on
understanding the interactions between the immune system and cancer
cells. This discipline has revolutionized oncology by introducing new
therapeutic strategies that stimulate the body’s immune system to fight
cancer [1]. It delves into the mechanisms of tumor immunology and the
therapeutic strategies emerging from this field, showing their
significance in modern cancer treatment [2]. Tumor immunology
studies how the immune system interacts with tumor cells, recognizing
and eliminating them. This complex involves various immune cells,
signaling molecules, and the tumor microenvironment. Understanding
these interactions is essential for developing effective immunotherapies

[3].

The immune system continuously interaction monitors and
eliminates abnormal cells, a process known as immune surveillance.
However, cancer cells can evade this surveillance through several
mechanisms [4]. Tumors can upregulate checkpoint proteins like PD-
L1, which bind to PD-1 receptors on T-cells, inhibiting their activity
and allowing cancer cells to escape immune destruction. Tumors
develop an immunosuppressive microenvironment by recruiting
Regulatory T-cells (Tregs) and Myeloid-Derived Suppressor Cells
(MDSCs), which inhibit the anti-tumor immune response [5]. Cancer
cells can mutate or downregulate the expression of tumor antigens,
making them less recognizable to the immune system.

The immune system consists of innate and adaptive components
that work together to combat cancer. Natural killer (NK) cells,
macrophages, and Dendritic Cells (DCs) are part of the innate immune
system [6]. NK cells can directly kill tumor cells, while macrophages
and DCs present tumor antigens to T-cells, initiating an adaptive
immune response. T-cells and B-cells constitute the adaptive immune
system. Cytotoxic T-lymphocytes (CTLs) can specifically target and
kill cancer cells presenting tumor antigens, while B-cells produce
antibodies that mark cancer cells for destruction [7].

Immune checkpoint inhibitors these therapies block inhibitory
pathways that prevent T-cells from attacking cancer cells. By
inhibiting proteins like PD-1, PD-L1, and CTLA-4, checkpoint
inhibitors unleash the immune response against tumors. Drugs like
Pembrolizumab (Keytruda) and Nivolumab (Opdivo) have shown

significant success in treating various cancers, including melanoma and
non-small cell lung cancer. Chimeric Antigen Receptor (CAR) T-cell
therapy involves genetically engineering a patient’s T-cells to
express receptors specific to cancer antigens [8]. These modified T-
cells are then expanded and infused back into the patient, where they
seek and destroy cancer cells. CAR-T therapies, such as
Tisagenlecleucel (Kymriah) and Axicabtagene ciloleucel (Yescarta),
have demonstrated remarkable efficacy in treating certain hematologic
malignancies.

Cancer Vaccines aim to stimulate the immune system to recognize
and attack cancer cells. Preventive Vaccines these are designed to
prevent cancer development, such as the HPV vaccine, which protects
against cervical cancer. Therapeutic vaccines these target existing
cancer by enhancing the body’s immune response. Sipuleucel-T
(Provenge) is an example, used to treat prostate cancer by stimulating
an immune response against Prostatic Acid Phosphatase (PAP), a
protein expressed by prostate cancer cells. Adoptive Cell Transfer
(ACT) this strategy involves isolating Tumor-infiltrating Lymphocytes
(TILs) from a patient’s tumor, expanding them in the laboratory, and
reinfusing them into the patient [9].

This approach has shown potential in treating melanoma and other
cancers. The expanded TILs can effectively target and kill cancer cells
within the patient’s body. Oncolytic Virus therapy in which oncolytic
viruses selectively infect and kill cancer cells while sparing normal
cells [10]. These viruses can also stimulate an anti-tumor immune
response. Talimogene laherparepvec an engineered herpes simplex
virus, is an approved oncolytic virus therapy for melanoma.

Conclusion

Tumor immunology has transformed the way of cancer treatment,
providing belief for long-term remission and even cures for certain
cancers. Understanding the mechanisms by which the immune system
interacts with cancer cells has led to innovative therapeutic strategies,
such as immune checkpoint inhibitors, CAR-T cell therapy, and cancer
vaccines. While challenges remain, ongoing studies and advancements
in this field aim to refine and expand the variety of immunotherapies,
ultimately improving outcomes for cancer patients worldwide.
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