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ABSTRACT

The new generation of medicine, known as precision medicine, refers to adjusting 
therapies for a subgroup of people who share a susceptibility to a certain illness or 
a comparable reaction to a medication. Instead of one size fits all, these medicines 
are customized to particular patient’s needs and also taken into consideration are 
patient’s omics, social, behavioural, and environmental factors particular to him 
or her and thus the name precision medicines. Precision medicines existed earlier, 
but recently the Precision Medicine Initiative was launched with greater interest, 
with the advent of machine learning and artificial intelligence methods becoming 
popular. Artificial intelligence, big data, machine learning, pharmaco-​omics, social 
and environmental aspects, and then the integration of these with population and 
preventive medicines are the primary instruments of precision medicine.

INTRODUCTION

The evolution of oncology is one of the most profound discoveries of the current 
century with the progress of biology and ability to analyze data simultaneously. At-
tack on cancer has always been slow evolution for decades of surgery, radiation and 
chemotherapy. These centers of treatments are important but, the beginning of the 
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21st century has been a shift towards data dominated medicine with revolutionizes 
the methods of analysis, diagnosis and most importantly, treatment of medicine as 
a set of intertwined complex diseases. To understand cancer is to commit a mistake 
of epic proportions, for it is made up of more than a thousand different diseases, 
each of which has its own molecular identity, its own sequence of evolution, and its 
own methods of treatment. This multitude of forms presents a formidable challenge 
which, until very recently, was beyond the comprehension and action oriented grasp 
of a human specialist.

The novel primary catalyst is the constant accumulation of biomedical data. 
The Human Genome Project and its sequel explosion in high throughput (>1 se-
quencer/ instrument) sequencing with its genomics, transcriptomics, proteomics, 
and metabolomics as shown in Figure 1. In this context, radiology and pathology 
slides have undergone a significant transformation from qualitative diagnostic tools 
to quantitative diagnostics due to advancements in medical imaging. Each patient 
becomes a multi-​dimensional, high-​volume data stream that is far more complicated 
than any conventional approach can analyze when these datasets (Swanson et al., 
2023) are integrated with the rich clinical information included in Electronic Health 
Records (EHRs).

As Table 1 illustrates, this is where machine learning (ML) and artificial in-
telligence (AI) become crucial tools. Doctors can mix vast volumes of diverse 
patient data with the aid of machine learning. It is capable of making predictions 
and identifying patterns that people would not be able to perform on their own. 
This aids medical professionals in choosing more effective treatments. In essence, 
machine learning approaches cancer treatment like a mathematical problem. The 
most significant outcomes, such as the patient's potential lifespan, quality of life, 
and response to various therapies, are predicted using computer programs and all 
of the patient's health data.



 

 

30 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/machine-learning-in-cancer-care/404425

Related Content

Energy Efficient Load Balancing in Cloud Data Center Using Clustering

Technique
N. Thilagavathi, D. Divya Dharani, R. Sasilekha, Vasundhara Suruliandiand V.

Rhymend Uthariaraj (2019). International Journal of Intelligent Information

Technologies (pp. 84-100).

www.irma-international.org/article/energy-efficient-load-balancing-in-cloud-data-center-using-

clustering-technique/221354

eHR Cloud Transformation: Implementation Approach and Success Factors
Robert-Christian Ziebell, Jose Albors-Garrigos, Martin Schultz, Klaus Peter

Schoenebergand M. Rosario Perello-Marin (2019). International Journal of Intelligent

Information Technologies (pp. 1-21).

www.irma-international.org/article/ehr-cloud-transformation/221351

Reinventing the Online Classroom With AI From Platform Models to the

Smart Room
Btissam Chinkhirand Ahmed Ibrahimi (2025). Ethics and AI Integration Into Modern

Classrooms (pp. 253-286).

www.irma-international.org/chapter/reinventing-the-online-classroom-with-ai-from-platform-

models-to-the-smart-room/375513

Return on AI: Mapping and Exploring ROI (In)Tangible Measures
Ana Isabel Torres, Darkio Lourenço Siqueira Paulo, José Duarte Santosand Paulo

Botelho Pires (2025). Leveraging AI for Effective Digital Relationship Marketing (pp.

353-384).

www.irma-international.org/chapter/return-on-ai/359110

Biometric Identification Using Face Mask DL and Open CV: Security

Approach Post COVID-19
Rohit Rastogi, Yati Varshney, Sonali Jaiswal, Markandey Sharmaand Mayank Gupta

(2024). Pioneering Smart Healthcare 5.0 with IoT, Federated Learning, and Cloud

Security (pp. 282-306).

www.irma-international.org/chapter/biometric-identification-using-face-mask-dl-and-open-

cv/339438

http://www.igi-global.com/chapter/machine-learning-in-cancer-care/404425
http://www.igi-global.com/chapter/machine-learning-in-cancer-care/404425
http://www.irma-international.org/article/energy-efficient-load-balancing-in-cloud-data-center-using-clustering-technique/221354
http://www.irma-international.org/article/energy-efficient-load-balancing-in-cloud-data-center-using-clustering-technique/221354
http://www.irma-international.org/article/ehr-cloud-transformation/221351
http://www.irma-international.org/chapter/reinventing-the-online-classroom-with-ai-from-platform-models-to-the-smart-room/375513
http://www.irma-international.org/chapter/reinventing-the-online-classroom-with-ai-from-platform-models-to-the-smart-room/375513
http://www.irma-international.org/chapter/return-on-ai/359110
http://www.irma-international.org/chapter/biometric-identification-using-face-mask-dl-and-open-cv/339438
http://www.irma-international.org/chapter/biometric-identification-using-face-mask-dl-and-open-cv/339438

