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DESCRIPTION
Immuno-Oncology (IO) has emerged as one of the most 
promising and revolutionary fields in cancer therapy. It involves 
leveraging the body’s immune system to recognize, attack and 
destroy cancer cells. While traditional cancer treatments, such as 
surgery, chemotherapy and radiation, primarily aim to directly 
target and kill tumor cells, immuno-oncology seeks to empower 
the immune system to do what it naturally does protect the body 
from disease. The success of IO therapies, particularly immune 
checkpoint inhibitors, has led to significant advancements in 
cancer treatment, offering new hope for patients with previously 
difficult-to-treat cancers.

The basis of immuno-oncology

The immune system plays a critical role in defending the body 
against infections and abnormal cells, including cancerous ones. 
However, tumors often develop sophisticated mechanisms to 
evade immune detection and destruction. Cancer cells can 
express specific proteins that suppress immune responses or 
create an immunosuppressive microenvironment that shields 
them from immune attacks.

One of the most widely studied and successful IO therapies 
involves immune checkpoint inhibitors. Immune checkpoints are 
regulatory pathways that help maintain the immune system’s 
balance, preventing it from attacking normal, healthy cells. 
However, cancer cells can exploit these pathways to escape 
immune surveillance.

Chimeric Antigen Receptor T-Cell Therapy (CAR-T)

Chimeric Antigen Receptor T-cell (CAR-T) therapy is another 
groundbreaking approach in immuno-oncology. CAR-T therapy 
involves genetically modifying a patient’s own T cells to express a 
receptor (the chimeric antigen receptor) that recognizes a specific 
antigen on the surface of cancer cells. Once reintroduced into 
the patient’s body, these modified T cells are able to target and 
destroy cancer cells more effectively.

Cancer vaccines

Cancer vaccines are designed to stimulate the immune system to 
recognize and attack cancer cells by presenting specific cancer-
related antigens. These vaccines can be either preventative, like 
the human papillomaviruses vaccine that protects against cervical 
cancer, or therapeutic, aimed at treating existing cancer.

Monoclonal antibodies

Monoclonal antibodies are laboratory-made molecules that can 
bind to specific targets on cancer cells or immune cells. These 
antibodies can enhance the immune response by marking cancer 
cells for destruction or by blocking immune checkpoint proteins, 
as seen in checkpoint inhibitors. Monoclonal antibodies can also 
be conjugated with chemotherapy or radioactive agents to 
directly deliver treatments to the tumor.

Challenges and limitations

Despite the remarkable progress in immuno-oncology, several 
challenges remain. Not all patients respond to immunotherapies 
and some cancers, especially solid tumors, are more resistant to 
immune-based treatments than others. Tumors can develop 
further mechanisms of immune evasion and the immunos-
uppressive tumor microenvironment can limit the effectiveness 
of therapies.

Future directions

The future of immuno-oncology lies in overcoming these 
challenges and expanding the benefits of immunotherapy to 
more patients and cancer types. Ongoing research is focused on 
identifying biomarkers that can predict which patients are most 
likely to respond to IO therapies. There is also considerable 
interest in combining different immuno-oncology treatments, 
such as pairing immune checkpoint inhibitors with CAR-T 
therapies, monoclonal antibodies, or traditional treatments like 
chemotherapy and radiation, to enhance effectiveness.
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in treating cancers that were once deemed untreatable. With 
ongoing research and technological advancements, the potential 
of immuno-oncology is vast, offering hope for more effective, 
personalized and lasting cancer treatments in the future.

Largaespada D

CONCLUSION
Immuno-oncology represents a paradigm shift in the way we treat 
cancer. By harnessing the body’s immune system to fight cancer, 
IO therapies have already led to significant breakthroughs in
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