Perspective

www.itmedicalteam.pl

2024

Vol.15 No.4:032

Translational Biomedicine
ISSN 2172-0479

Precision Oncology: Reforming Cancer Treatment

Jan Egger”

Department of Oncology, Gazz University, Graz, Austria

*Corresponding author: Jan Egger, Department of Oncology, Gazz University, Graz, Austria; Email: egger@tugrazz.at

Received: July 02, 2024 Manuscript No. IPTB-24-14944; Editor assigned: July 5, 2024, PreQC No. IPTB-24-14944 (PQ); Reviewed: July 19, 2024, QC
No. IPTB-24-14944; Revised: July 26, 2024, Manuscript No. IPTB-24-14944 (R); Published: August 23, 2024, Invoice No. J-14944

Citation: Egger J (2024) Precision Oncology: Reforming Cancer Treatment. Transl Biomed. Vol.15 No.4: 032

Introduction

In recent years, the field of oncology has witnessed a
paradigm shift with the advent of precision medicine. Precision
oncology, a cornerstone of this transformation, represents a
personalized approach to cancer treatment that leverages
advances in genomics, molecular biology and computational
sciences to tailor therapies to individual patients. This approach
holds the promise of improving treatment outcomes, enhancing
patient survival rates and reducing the toxicity associated with
traditional chemotherapy and radiation therapy. This article
explores the principles, applications, challenges and future
directions of precision oncology.

Description

Understanding precision oncology

Precision oncology is founded on the principle that cancer is
not a singular disease but rather a collection of diseases
characterized by distinct molecular alterations and genetic
mutations. These alterations drive tumor growth, progression
and resistance to therapy. By identifying these molecular
aberrations through comprehensive genomic profiling and other
molecular diagnostics, oncologists can develop targeted
therapies that specifically inhibit the function of these altered
molecules or pathways, thereby disrupting cancer progression at
its source.

The cornerstone of precision oncology lies in the concept of
biomarkers-molecular signatures or genetic mutations that can
predict how a patient will respond to a particular treatment.
Biomarker testing, such as Next-Generation Sequencing (NGS)
and liquid biopsies, enables oncologists to identify actionable
mutations and select therapies that are most likely to benefit
each individual patient. This approach contrasts with traditional
cancer treatments, which often involve empirically chosen
therapies based on the tumor's location and histopathological
characteristics.

Applications of precision oncology

Precision oncology has revolutionized the treatment
landscape across various types of cancer, offering new hope for
patients with advanced or refractory disease. Several notable
examples highlight the transformative impact of precision
medicine:

Targeted therapies: Drugs like imatinib (Gleevec) for Chronic
Myeloid Leukemia (CML) and trastuzumab (Herceptin) for HER2-
positive breast cancer specifically target molecular abnormalities
driving cancer growth. These therapies have demonstrated
significant efficacy in improving patient outcomes and
prolonging survival.

Immunotherapy: Immune checkpoint inhibitors, such as
pembrolizumab and nivolumab, have revolutionized the
treatment of cancers like melanoma, lung cancer and bladder
cancer by harnessing the body's immune system to target and
destroy cancer cells. Precision oncology helps identify patients
most likely to benefit from these therapies based on tumor
mutational burden and immune cell infiltration.

Combinatorial approaches: Combining targeted therapies
with conventional treatments like chemotherapy or radiation
therapy has shown synergistic effects in overcoming resistance
mechanisms and improving response rates. For example,
combining BRAF inhibitors with MEK inhibitors in BRAF-mutant
melanoma has led to enhanced treatment outcomes compared
to monotherapy alone.

Liquid biopsies: These non-invasive tests analyze circulating
tumor DNA (ctDNA) or other biomarkers in blood samples,
providing real-time information on tumor dynamics, treatment
response and the emergence of resistance mutations. Liquid
biopsies enable oncologists to monitor disease progression more
accurately and adjust treatment strategies accordingly.

Challenges in precision oncology

Despite its transformative potential, precision oncology faces
several challenges that hinder its widespread adoption and
efficacy:

Tumor heterogeneity: Tumors are genetically heterogeneous,
meaning they can contain subpopulations of cells with different
molecular profiles. This heterogeneity can lead to resistance to
targeted therapies and complicate treatment decisions.

Resistance mechanisms: Cancer cells can develop resistance
to targeted therapies through various mechanisms, such as
acquiring additional mutations or activating alternative signaling
pathways. Overcoming resistance remains a significant challenge
in precision oncology.

Biomarker identification: Discovering reliable biomarkers
that accurately predict treatment response is essential for
the success of precision oncology. Biomarker validation requires

© Copyright iMedPub | This article is available from: https://www.itmedicalteam.pl/translational-biomedicine.html 1


https://www.itmedicalteam.pl/translational-biomedicine.html

rigorous clinical validation and large-scale genomic studies.

Cost and accessibility: Comprehensive genomic profiling and
targeted therapies can be costly, limiting access to patients in
low-resource settings or underinsured populations. Efforts to
reduce costs and improve accessibility are critical for equitable
cancer care worldwide.

Future directions and innovations

Looking ahead, ongoing research efforts a nd
technological advancements hold promise for advancing
precision oncology:

Integration of Artificial Intelligence (Al): Al and machine
learning algorithms are being used to analyze large-scale
genomic and clinical data, identify new biomarkers and predict
treatment responses more accurately.

Immunogenomics: Understanding the interplay between
tumor genetics and immune response is crucial for developing
personalized immunotherapies and combination treatments
that enhance anti-tumor immune responses.

Drug repurposing: Utilizing existing drugs for new indications
based on genomic profiling and molecular targets is a promising
strategy to accelerate drug development and expand treatment
options for patients.

Patient-centric clinical trials: Designing clinical trials that
incorporate biomarker-driven patient stratification and adaptive
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trial designs can optimize treatment outcomes and accelerate
the translation of research findings into clinical practice.

Conclusion

Precision oncology represents a transformative approach to
cancer treatment, offering personalized therapies based on the
unique molecular profile of each patient's tumor. By targeting
specific molecular abnormalities driving cancer growth, precision
oncology aims to improve treatment outcomes, reduce toxicity
and ultimately, enhance patient survival and quality of life.
Despite challenges such as tumor heterogeneity, resistance
mechanisms and cost barriers, continued advancements in
genomics, molecular diagnostics and therapeutic strategies are
paving the way for a future where personalized cancer care is
accessible to all patients worldwide.

As precision oncology continues to evolve, interdisciplinary
collaboration among researchers, clinicians, policymakers and
industry stakeholders will be essential to overcome challenges,
optimize treatment strategies and ultimately realize the full
potential of precision medicine in oncology. Through these
concerted efforts, precision oncology holds promise for
transforming the cancer treatment landscape and providing new
hope for patients facing this complex and heterogeneous
disease.
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