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DESCRIPTION

Personalized medicine and precision oncology have emerged as
especially in the
diagnosis and treatment of cancer. Both fields focus on
modifying medical treatment to the individual characteristics of
each patient, implementing advancements in genetics, molecular

transformative approaches in healthcare,

biology, and bioinformatics. Personalized medicine aims to
identify specific biological markers that influence disease
development and progression, while precision oncology applies
these principles to cancer care, aiming to provide the most
effective therapies based on a patient's unique genetic profile.
This article will analyse the principles of personalized medicine,
the role of genomics in precision oncology, current applications,
challenges, and future directions.

Personalized medicine

Personalized medicine is an innovative approach that considers
the genetic, environmental, and lifestyle factors unique to each
patient to prevent, diagnose, and treat diseases. Unlike traditional
medicine, which model,
personalized medicine takes into account individual variability,
offering a more targeted and effective treatment strategy.

often follows a onesizefits-all

In essence, personalized medicine focuses on identifying
biomarkers, which are measurable indicators of biological
conditions, such as genes, proteins, or other molecular
signatures. These biomarkers can help predict a person's
susceptibility to certain diseases, their response to various
treatments, and the risk of adverse effects. In this way,
personalized medicine aims to optimize patient outcomes,

minimize side effects, and avoid unnecessary treatments.

technology, particularly in genomics,
proteomics, and metabolomics, have fueled the growth of
personalized medicine. The ability to sequence entire genomes at
a reduced cost has made it possible to extensive of data on the

genetic basis of diseases. As a result, personalized medicine can

Advancements in

be applied in many areas of healthcare, including cardiology,

neurology, infectious diseases, and oncology, where its

potential has been especially significant.

Precision oncology, a subset of personalized medicine, focuses on
using molecular profiling and genetic analysis to guide the
diagnosis, prognosis, and treatment of cancer. It seeks to
understand the genetic mutations, alterations, and pathways that
increase cancer growth and progression, allowing clinicians to
customize treatments to the individual patient's cancer biology.

Cancer is fundamentally a disease of the genome, characterized
by genetic mutations that fuel uncontrolled cell growth and
proliferation.  Traditional such as
chemotherapy and radiation, are often non-specific, affecting

both cancerous and healthy cells. This can lead to significant side

cancer  treatments,

effects and less-than-optimal outcomes. Precision oncology, on
the other hand, aims to target the specific genetic and molecular
features of a patient's tumor, allowing for more effective and less
toxic treatment strategies.

One of the key tools in precision oncology is Next-Generation
Sequencing (NGS), which enables the comprehensive analysis of
a patient's cancer genome. By identifying mutations or other
genomic alterations, such as amplifications,
translocations, NGS can uncover the molecular activate of cancer
and help determine the most appropriate targeted therapies. For
example, certain cancers are fueled by mutations in genes
like EGFR, ALK, or BRAF, which can be targeted by specific
drugs. Identifying these mutations through genomic profiling
allows for personalized treatment strategies that are far more
effective than standard chemotherapy.

deletions, or

Genomic profiling and targeted therapies

Genomic profiling is one of the foundation of precision
oncology. It involves analyzing a patient's cancer cells to identify
specific mutations or genetic alterations that can be targeted by
drugs. Targeted therapies, unlike traditional treatments, act on
specific molecular targets associated with cancer growth, offering
a more focused and less harmful approach.

Correspondence To: Remi Zola, Department of Oncology, Leiden University Medical Centre, Leiden, The Netherlands, E-mail: zolaremi@lum.nl

Received: 19-Aug-2024, Manuscript No. JCRIO-24-34288; Editor assigned: 21-Aug-2024, PreQC No. JCRIO-24-34288 (PQ); Reviewed: 04-Sep-2024,
QC No. JCRIO-24-34288; Revised: 11-Sep-2024, Manuscript No. JCRIO-24-34288 (R); Published: 18-Sep-2024, DOI: 10.35248/2684-1266.24.10.224

Citation: Zola R (2024). Cancer Treatment Revolution: The Surge of Personalized Medicine and Precision Oncology. ] Can Immunooncol. 10:224.

Copyright: © 2024 Zola R. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

J Cancer Res Immunooncol, Vol.10 Iss.3 No:1000224


mailto:zolaremi@lum.nl
The 

mailto:zolaremi@lum.nl

ZolaR OPEN 8 ACCESS Freely available online

One of the earliest examples of targeted therapy in precision translocation that drives CML. This discovery transformed CML
oncology is the use of imatinib (Gleevec) for the treatment of from a fatal disease to a manageable condition for many
Chronic Myeloid Leukemia (CML). Imatinib specifically targets patients, laying the foundation for future targeted therapies.

the BCR-ABL fusion protein, a product of a chromosomal
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