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Abstract

Cancer remains one of the leading causes of mortality
worldwide, necessitating the development of
innovative  therapeutic  strategies.  Traditional
treatments such as chemotherapy and radiation
therapy, although effective in some cases, often lack
specificity and are associated with significant adverse
effects. Novel targeted therapies and
immunotherapies have emerged as revolutionary
approaches that improve treatment efficacy while
minimizing toxicity. This paper explores the
mechanisms, advancements, clinical applications, and
future prospects of targeted and immune cancer
therapies.

Introduction

Cancer is a heterogeneous group of diseases
characterized by uncontrolled cell growth and
metastasis. Conventional therapies have limitations
due to non-specific targeting and systemic toxicity.
Advances in molecular biology and genomics have
enabled the identification of specific molecular
targets involved in tumor progression, leading to the
development of  targeted therapies and
immunotherapies

Targeted Cancer Therapies

Targeted therapies are designed to specifically
interfere with molecular pathways essential for
tumor growth and survival. These therapies act on
specific proteins, genes, or tissue environments that
contribute to cancer progression

Monoclonal antibodies bind to specific antigens on
cancer cells, marking them for immune destruction or
blocking growth

signals. Examples include trastuzumab and rituximab

Small Molecule Inhibitors

These drugs penetrate cells and inhibit intracellular
signaling pathways. Tyrosine kinase inhibitors (TKIs)
such as imatinib are widely used in treating chronic
myeloid leukemia

Angiogenesis Inhibitors

These agents inhibit the formation of new blood
vessels required for tumor growth. Bevacizumab is a
commonly used angiogenesis inhibitor
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Advantages and Limitations
Targeted therapies offer improved specificity and
reduced systemic toxicity. However, resistance
development and high costs remain significant
challenges

Cancer Immunotherapy

Cancer immunotherapy harnesses the body’s immune
system to recognize and eliminate cancer cells. It
represents a paradigm shift in oncology.

Types of Inmunotherapies

Immune Checkpoint Inhibitors

These drugs block inhibitory pathways such as PD-
1/PD-L1 and CTLA-4, enhancing T-cell responses
against tumors.

CAR-T Cell Therapy

Chimeric Antigen Receptor T-cell therapy involves
modifying a patient’s T-cells to target cancer cells. It
has shown remarkable success in haematological
malignancies.

Cancer Vaccines

Cancer vaccines stimulate the immune system to
attack specific tumor antigens.

Cytokine Therapy

Cytokines such as interleukins and interferons boost
immune responses against cancer cells.

Challenges

Immunotherapy may cause immune-related adverse
events and is not universally effective across all
cancer types.

Combination Therapies

Combining targeted therapies with immunotherapy
has shown synergistic effects, improving patient
outcomes. Personalized medicine approaches are
increasingly being used to tailor treatments based on
genetic profiling.

Recent Advances and Clinical Trials

Recent advancements include bispecific antibodies,
next-generation CAR-T cells, and neoantigen-based

vaccines. Ongoing clinical trials are exploring
combination strategies and novel targets

Future Perspectives

The future of cancer therapy lies in precision
medicine, integration of artificial intelligence, and
development of biomarkers for better patient
selection. Overcoming resistance mechanisms and
reducing costs will be critical for widespread
adoption.

Conclusion

Novel targeted and immune cancer therapies have
transformed oncology by providing more effective
and less toxic treatment options. Continued research
and clinical advancements will further enhance their

potential in improving cancer Care.
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