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DESCRIPTION

Cancer has been a formidable adversary for humanity, claim-
ing countless lives over centuries. Traditional treatments like
chemotherapy and radiation therapy, while effective to some
extent, often come with severe side effects and limitations.
However, recent decades have witnhessed a revolution in cancer
treatment through the lens of immunology. In this comprehen-
sive article, we delve into the captivating field of cancer immu-
nology, exploring its foundations, principles, ground breaking
therapies, ongoing research, and the transformative impact it
has on the landscape of cancer treatment. The immune system
is our body’s natural defence mechanism against infections
and diseases, including cancer. Cancer immunology studies
how the immune system recognizes and fights cancer cells, or
how cancer can evade these defences. Cancer cells often de-
velop mechanisms to evade immune detection, a phenomenon
known as immune tolerance. They can mimic healthy cells or
create an immunosuppressive microenvironment to avoid im-
mune attacks. Immune checkpoint proteins, such as PD-1 and
CTLA-4, act as brakes on the immune response. Cancer cells can
exploit these checkpoints to avoid detection by immune cells.
Tumour antigens are specific proteins or molecules expressed
by cancer cells. They can serve as targets for the immune sys-
tem to recognize and attack cancer. Immune checkpoint inhibi-
tors block proteins like PD-1 or CTLA-4, unleashing the immune
system to attack cancer. Drugs like pembrolizumab and ipilim-
umab have shown remarkable results in various cancers. CAR-T
cell therapy involves genetically modifying a patient’s T cells to
express receptors targeting specific cancer antigens. These en-
gineered cells are then infused back into the patient, effective-
ly targeting and killing cancer cells. Immunotherapy achieved
one of its earliest breakthroughs in melanoma treatment.
Checkpoint inhibitors, such as ipilimumab and nivolumab, have
significantly improved survival rates for melanoma patients.
Immunotherapy has expanded its reach to lung cancer, with
drugs like pembrolizumab and atezolizumab showing remark-

able results, especially in Non-Small Cell Lung Cancer (NSCLC).
CAR-T cell therapy has revolutionized the treatment of blood
cancers like leukemia and lymphoma, achieving high remis-
sion rates and offering hope for previously untreatable cases.
While immunotherapy has produced remarkable responses in
many patients, resistance remains a significant challenge. Can-
cer cells can develop mechanisms to evade the immune sys-
tem, limiting treatment efficacy. Reactivating the immune sys-
tem can lead to autoimmune side effects, where the immune
system attacks healthy tissues. Managing these side effects is
crucial for patient safety. The high cost of immunotherapy and
limited accessibility to these treatments are significant barriers
to their widespread adoption. Combining different immuno-
therapies or immunotherapy with other treatments like che-
motherapy and radiation therapy is a promising approach to
overcome resistance and improve outcomes. Advancements in
genomics and proteomics enable the identification of specific
biomarkers and antigens, leading to more precise and individ-
ualized immunotherapy. Research into the gut microbiome’s
influence on the immune system and treatment response is an
emerging field that may offer new insights into cancer immu-
notherapy. Ensuring equitable access to immunotherapy is an
ethical imperative, as disparities in access to these life-saving
treatments persist. Patients considering immunotherapy must
receive comprehensive information about the treatment, po-
tential benefits, and risks, allowing them to make informed
decisions. Cancer immunology represents a paradigm shift in
cancer treatment, offering new hope for patients battling this
relentless disease.
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