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Targeted Therapy: A New Hope for Cancer Patients
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. the treatment of CML, transforming it from a fatal disease to a chronic condition
Introductlon that can be managed with medication [2].
Targeted therapy represents a ground-breaking approach in cancer Targeted therapies also extend to newer approaches, such as gene

treatment that offers new hope for patients, providing a more personalizedand ~ therapies and immune-based treatments. Gene therapies aim to correct
effective alternative to traditional cancer treatments like chemotherapy and ~ &enetic defects in cancer cells, either by replacing or repairing faulty genes or
radiation. Unlike conventional therapies that broadly attack fast-growing cells, by introducing new genes that can enhance the body's ability to fight cancer.
targeted therapy works by targeting specific molecules involved in cancer cell ~ Immunotherapy, another promising field within targeted therapy, harnesses
growth and survival. This ability to precisely focus on cancerous cells, while ~ the power of the immune system to target and destroy cancer cells. Immune
leaving healthy cells largely unaffected, not only reduces side effects but also ~ checkpoint inhibitors, such as pembrolizumab (Keytruda) and nivolumab
significantly enhances the potential for success in treating various cancers.  (Opdivo), block specific proteins that cancer cells use to evade detection by
The development of targeted therapy has been propelled by advances in the immune system. These therapies have shown remarkable success in
molecular biology and genomics, which have illuminated the intricate molecular ~ treating cancers such as melanoma, lung cancer, and bladder cancer, offering
and genetic foundations of cancer. Traditional cancer treatments, though often ~ long-term remission and survival for some patients who previously had few
effective, are not without their limitations. Chemotherapy and radiation therapy, ~ 0Ptions [3].

for example, attack both cancerous and normal cells, leading to toxic side One of the most exciting aspects of targeted therapy is its potential for
effects like hair loss, nausea, and fatigue. In contrast, targeted therapies aim precision medicine. In traditional cancer treatments, the approach is often

to exploit the unique characteristics of cancer cells. These therapies focus on standardized, with patients receiving the same treatment based on the type
the specific molecular alterations that drive cancer, enabling clinicians to more and stage of cancer. However, every cancer is unique, driven by specific

effectively intervene with treatments tailored to the individual patient. genetic mutations and alterations that can differ from patient to patient. With
the advent of genomic sequencing, it is now possible to profile the genetic
Description makeup of a patient's tumor, identifying the specific mutations and alterations

present. This information allows oncologists to select the most appropriate
targeted therapies based on the patient's unique cancer biology, potentially

One of the key drivers behind the success of targeted therapy is the h " g . :
improving outcomes and reducing the risk of resistance [4,5].

identification of molecular targets. Cancer cells often exhibit mutations or
changes in the expression of genes that drive uncontrolled cell growth and The growing understanding of cancer genomics has led to the
proliferation. These genetic mutations can produce abnormal proteins or alter development of several targeted therapies tailored to particular genetic
signalling pathways that are critical for the cancer's survival. By understanding  alterations. For example, patients with Non-Small Cell Lung Cancer (NSCLC)
these molecular changes, scientists have developed therapies that specifically ~ who have mutations in the EGFR gene can benefit from drugs such as erlotinib
target these abnormalities, either by inhibiting the function of the mutated (Tarceva) or osimertinib (Tagrisso), which target the mutant EGFR protein.
proteins or by blocking the signalling pathways that sustain the cancer.  Similarly, mutations in the BRAF gene, common in melanoma, can be targeted
A classic example of targeted therapy is the use of monoclonal antibodies.  with BRAF inhibitors like vemurafenib (Zelboraf), which have led to significant
These antibodies are laboratory-made molecules designed to specifically bind  improvements in survival rates for these patients. While targeted therapies
to proteins found on the surface of cancer cells. For instance, trastuzumab offer tremendous promise, they are not without challenges. One of the main
(Herceptin), a monoclonal antibody, targets the HER2 protein, which is  issues is the development of resistance. Over time, cancer cells may evolve
overexpressed in certain types of breast cancer [1]. mechanisms to bypass the effects of targeted treatments, rendering them less
effective. For example, patients treated with EGFR inhibitors for lung cancer
may develop secondary mutations in the EGFR gene that make the drug
ineffective.

By binding to HER2, trastuzumab can inhibit the growth of cancer cells
and trigger immune responses that help destroy the cancer. This has been
a transformative treatment for patients with HER2-positive breast cancer,

providingimproved survival rates and a better quality of life with fewer side effects Another challenge is the high cost of targeted therapies. Because many of
compared to traditional chemotherapy. In addition to monoclonal antibodies, these drugs are relatively new and highly specialized, they can be expensive.
small molecules are another type of targeted therapy. These small molecules  This presents a significant barrier to access for many patients, particularly
can penetrate cells and interfere with the abnormal proteins or enzymes that in low-income or underinsured populations. Efforts are underway to make
cancer cells rely on for survival. One well-known example is imatinib (Gleevec),  targeted therapies more affordable and accessible, including the development
atyrosine kinase inhibitor used to treat Chronic Myelogenous Leukemia (CML)  of biosimilars (generic versions of biologic drugs) and initiatives to improve
and certain gastrointestinal cancers. Imatinib specifically targets the BCR-ABL insurance coverage for these treatments. Despite these challenges, the
fusion protein, a product of a genetic translocation that drives the uncontrolled  penefits of targeted therapy are undeniable. The precision and specificity with
growth of leukemia cells. By inhibiting this protein, imatinib has revolutionized  which these treatments can target cancer cells, while sparing healthy tissue,

. . — has revolutionized cancer care. Targeted therapies not only improve the
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Inthe coming years, itis likely that targeted therapies will continue to evolve
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understanding of cancer biology continues to deepen, we may uncover new
and previously unknown vulnerabilities in cancer cells that can be exploited
for treatment. Personalized cancer care, where treatments are tailored to the
individual based on their genetic and molecular profile, will become increasingly
commonplace, making targeted therapies a cornerstone of modern oncology.
The future of cancer treatment lies in the ability to combine the power of
targeted therapies with other innovative approaches, such as immunotherapy,
to create a multifaceted treatment approach that is more effective and durable.
Through the integration of these various strategies, we are on the cusp of
a new era in cancer treatment, one where the disease can be treated with
the precision and care that it demands, and where patients have hope for a
future free from the devastating effects of cancer. Targeted therapy has already
proven to be a revolutionary tool in the fight against cancer, and as research
progresses, it may offer even more promise for patients in the years to come.
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