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Introduction
Cancer is a complex and heterogeneous group of diseases that
arise due to the accumulation of genetic and epigenetic
alterations that lead to uncontrolled cell growth and
proliferation [1]. In the last few decades, the understanding of
the molecular mechanisms underlying cancer development and
progression has greatly advanced, leading to the identification
of several molecular pathways that are frequently dysregulated
in different types of cancer. This knowledge has opened up new
avenues for the development of targeted cancer therapies that
aim to selectively inhibit these aberrant pathways.

Description
Targeted therapy is a type of cancer treatment that uses drugs or
other substances to identify and attack specific cancer cells,
while sparing the healthy ones. Unlike traditional
chemotherapy, which indiscriminately kills both cancerous and
non-cancerous cells, targeted therapy is designed to act
selectively on molecular pathways that are altered in cancer
cells [2]. The goal of targeted therapy is to disrupt the signaling
pathways that are essential for cancer cell survival and
proliferation, while minimizing the side effects associated with
traditional chemotherapy.

There are several molecular pathways that have been targeted
in cancer therapy. One of the most well-known examples is the
inhibition of the Epidermal Growth Factor Receptor (EGFR)
pathway in non-small cell lung cancer. EGFR is a receptor
tyrosine kinase that is frequently overexpressed or mutated in
lung cancer, leading to constitutive activation of downstream
signaling pathways that promote cell growth and survival [3].
Targeted inhibitors of EGFR, such as erlotinib and gefitinib,
have shown significant clinical activity in patients with
advanced lung cancer, particularly those with EGFR mutations.

Another example of a molecular pathway that has been targeted
in cancer therapy is the B-cell lymphoma-2 (Bcl-2) pathway in
Chronic Lymphocytic Leukemia (CLL). Bcl-2 is an anti-
apoptotic protein that is overexpressed in CLL, promoting cell
survival and resistance to chemotherapy. Venetoclax, a
selective inhibitor of Bcl-2, has shown promising results in
patients with CLL, leading to high response rates and durable
remissions [4].

In addition to these examples, several other molecular
pathways have been targeted in cancer therapy, including the
PI3K-AKT-mTOR pathway, the Ras-MAPK pathway, the Wnt/
β-catenin pathway and the Hedgehog pathway, among others.

The development of targeted therapies requires a deep 
understanding of the molecular mechanisms underlying cancer 
development and progression, as well as the identification of 
specific biomarkers that can be used to select patients who are 
most likely to benefit from these therapies [5].

Despite the promise of targeted therapies, there are several 
challenges that need to be overcome for their widespread 
adoption. One of the main challenges is the development of 
resistance to these therapies, which can occur through the 
activation of alternative signaling pathways or the emergence 
of new mutations in the target pathway. Resistance can also 
arise due to the heterogeneity of cancer cells within a tumor, 
leading to the emergence of subpopulations of cells that are 
resistant to the targeted therapy.

Another challenge is the identification of biomarkers that can 
reliably predict response to targeted therapies. Biomarkers can 
be used to select patients who are most likely to benefit from 
these therapies, avoiding unnecessary treatment and 
minimizing the risk of toxicity. However, the identification of 
biomarkers is often complicated by the heterogeneity of cancer 
cells within a tumor, as well as by the dynamic nature of the 
tumor microenvironment.

Conclusion
Targeted therapy has revolutionized cancer treatment by 
providing a more selective and less toxic approach to cancer 
therapy. The identification of molecular pathways that are 
frequently dysregulated in cancer has paved the way for the 
development of targeted therapies that aim to selectively inhibit 
these pathways. However, the development of resistance and 
the identification of reliable biomarkers remain significant 
challenges in the field of targeted therapy. Future research 
efforts should focus on overcoming these challenges and 
developing more effective and personalized.
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