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ABSTRACT

Artificial Intelligence (Al) is transforming precision oncology by
shifting cancer treatment from a one-size-fits-all approach to
personalized, data-driven care. Al enhances early cancer detection,
drug discovery, and treatment planning by analyzing genomic,
clinical, and molecular data.
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Advanced models, such as deep learning and reinforcement
learning, improve treatment response predictions and identify novel
therapeutic targets. Real-world applications—including 1BM
Watson for Genomics, DeepMind’s Al for disease detection, and
Al-driven drug delivery—demonstrate Al’s growing role in
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oncology.
Corresponding Author: However, challenges remain, including algorithmic bias, data
E-Mail: privacy concerns, and the need for clinical validation. Future

advancements in federated learning, quantum computing, and Al-
powered gene editing promise to refine cancer care, making
treatments smarter, faster, and more precise.
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INTRODUCTION biomarker  discovery, and  treatment

Cancer is a highly complex disease, with

traditional  treatments often following a
generalized approach that does not consider
individual  genetic  variations.  Precision

medicine shifts this paradigm by tailoring
treatments based on a patient’s unique genetic,
molecular, and environmental factors, leading to
improved outcomes and reduced side effects.

The rise of Artificial Intelligence (Al) and
Machine Learning (ML) has accelerated this
transformation,  enabling large-scale  data
analysis, predictive modeling, and personalized
treatment strategies. Al-driven models can
process vast datasets—including genomic
sequences, pathology images, and real-world
clinical data—to detect patterns beyond human
capability. This has led to significant
breakthroughs in early cancer detection,

optimization.

However, integrating Al into oncology presents
key challenges, including data privacy
concerns, algorithmic bias, and the need for
clinical validation. This review examines:

e The role of Al and ML in precision

oncology

e Applications of Al in cancer diagnosis,
drug discovery, and treatment
planning

o Case studies highlighting AI’s impact in
various oncology-related areas

o Challenges and future directions in Al-
driven precision medicine

METHODOLOGY
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Study Designs biomarkers, and combination therapies is
e Mixed-methods  designs  integrate also extracted.
quantitative  data  analysis  with e Bioinformatics tools and multi-omics
qualitative insights to provide a data  (genomics, proteomics, and

comprehensive evaluation of precision
medicine. These designs synthesize
findings from literature, clinical trials,
and expert interviews to offer a holistic
view of the field.

A study design may employ a cross-
sectional survey to gather data on the
implementation of precision medicine in
clinical settings, complemented by in-
depth interviews with oncologists,
bioinformaticians, and patients to capture
experiences and perspectives.

Data Collection and Analysis

Quantitative data is often collected
through structured questionnaires, which
include sections on  demographic
information, current  practices in
precision medicine, perceived barriers to
implementation, and suggestions for
improvement.  Descriptive  statistics
summarize respondents' characteristics,
while inferential statistics explore
associations between variables.

Qualitative data is gathered through
semi-structured interviews with
oncologists, molecular biologists, and
clinical researchers to gather insights on
clinical practices, emerging trends, and
the challenges and opportunities in
implementing  precision  medicine.
Interviews are analyzed thematically to
identify common themes and insights.

transcriptomics) are analyzed to identify
novel therapeutic targets.

Statistical software such as R and SPSS
are used for advanced statistical models,
graphical representation of survival
curves, and detailed subgroup analyses.

Al can be used to find patterns in genes,
medical history and lifestyle habits to
help personalize treatment

Ethical Considerations

Studies adhere to ethical guidelines for
research involving human subjects. Data
is anonymized to protect patient
confidentiality, and study protocols are
approved by Institutional Review Boards
(IRB). Informed consent is obtained
from all interview participants

It is important to make sure that using
personal information for treatment
follows rules about privacy and safety.

Case Studies

Case studies are selected based on
relevance to  precision  medicine,
highlighting ML and Al applications in
diagnosis, treatment optimization, and
risk prediction. Information such as
patient outcomes, Al model
performance, implementation challenges,
and cost-benefit analysis is extracted.
Each case is evaluated to determine the
effectiveness of ML and Al tools in

o Data extraction focuses on key improving  clinical outcomes and
outcomes such as progression-free personalizing patient care.
survival (PFS), overall survival (OS), Al MODELS AND TECHNIQUES
response rates, and adverse events
associated with targeted therapies. Machine Learning Approaches
Information on  genetic  mutations, e Supervised learning algorithms like
logistic  regression, support vector
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machines (SVM), and random forests are
used for classification and prediction

tasks, such as identifying cancer
subtypes and predicting treatment
response.

Unsupervised learning techniques, such
as clustering, are applied to discover
hidden patterns in multi-omics data and
stratify patients into distinct subgroups.
Examples of unsupervised learning
models include K-Means algorithm,
Deep Belief Networks, and
Convolutional Neural Networks

Deep Learning Approaches

Convolutional Neural Networks
(CNNs) are widely used for medical
image analysis, enabling the detection of
anomalies in X-rays, CT scans, and
MRIs, facilitating early cancer detection
and grading.

Recurrent Neural Networks (RNNs)
and other sequence-based models are
applied to analyse genomic data and
predict disease progression. RNNs are
designed to work with sequential and
temporal data.

Generative Al for Drug Discovery

Generative models are emerging as
powerful tools for drug discovery,
enabling the design of novel drug
candidates with desired properties and
the prediction of drug-target interactions.

MULTI-OMICS DATA INTEGRATION

The integration of multi-omics data is crucial
for a comprehensive understanding of cancer
biology and personalised treatment strategies.
This approach allows for a more nuanced view of

cancer,

considering the interplay between

different layers of biological information.

Genomics and Transcriptomics

Genomic sequencing identifies genetic
mutations and variations associated

with cancer, guiding targeted therapies
and immunotherapies. Al algorithms
analyse medical images (X-rays, CT
scans, MRIs) to detect early signs of
cancer, often surpassing  human
capabilities.

Transcriptomic  analysis
gene expression levels,
insights into tumour
treatment response4.

measures
providing
behaviour and

Epigenomics and Proteomics

Epigenomic profiling examines DNA
methylation and histone modifications,
revealing regulatory mechanisms driving
cancer progression.

Proteomic analysis quantifies protein
expression levels, identifying potential
drug targets and biomarkers. Integrating
cancer detection and gene identification
can also be achieved.

Spatial Transcriptomics

Spatial transcriptomics integrates
gene expression data with spatial
information, providing a detailed
understanding of tumour heterogeneity
and microenvironment interactions.

Technical Approaches and Al Integration

Radiomics: Extracts variable
quantitative  features from medical
images and helps in predictions, staging
of tumours, and evaluation of therapeutic
response. Radiomics is effective in the
prognosis of breast cancer.

Deep Learning (DL): Enables the
design of novel drug candidates with
desired properties and predicts drug-

target interactions using generative
models.
CNNs in Medical Image Analysis:

Convolutional Neural Networks are
widely used for medical image analysis,
enabling the detection of anomalies in X-
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rays, CT scans, and MRIs, facilitating
early cancer detection and grading.
Models like Recurrent Neural Networks
(RNNs) are designed to work with
sequential and temporal data and are
applied to analyse genomic data and
predict disease progression.

Case Studies

Study:

Lung Adenocarcinoma and

Immunotherapy Response (Cao et al., 2020)

Cao et al. (2020) demonstrate an
integrative pipeline combining
genomics, transcriptomics, and

proteomics to identify  prognostic
biomarkers in lung adenocarcinoma. The
study highlights various datasets for
genomic data, including:

e The Cancer Genome Atlas
(TCGA)

e METABRI

e Gene Expression  Omnibus

(GEO) database

Findings: Specific changes in immune
cell  infiltration,  mutations,  and
transcriptome profiles can dramatically
impact  improving  immunotherapy.
Analysing  multi-omics  differences
between patients with high and low
PD1/PDL1 expression in lung squamous
cell carcinoma can also provide insights.
Identifies KLRC3 as a potential
prognostic gene in lung
adenocarcinoma, associated with
response to therapy. Signatures of
proliferation, macrophage infiltration,
and T-lymphocyte infiltration were
significantly detectable from images.

Significance: Highlights the potential
for multi-omics data integration to refine
immunotherapy strategies. The use of Al
in this context allows for the
identification of complex relationships

between genomic data, immune
response, and treatment outcomes,
demonstrating the value of machine
learning in predicting patient-specific
responses.

Study: Al in Breast Cancer (Zhao et al., 2021)

Findings: Al applications, particularly
classification models using CNNs, show
high accuracy (up to 99%), specificity
(up to 98%), and AUC (up to 0.95) in
predicting breast cancer. Models such as
CNN, DCNN, ANN, and DDSM are
frequently employed. DL is used in the
automated pathway for the detection and
quantification of TNBC PDX tumours
from nonclinical weighted (T1W)
images and weighted images (T2WI) of
MRI.

Significance: Al serves as a supplement
to clinical reasoning by detecting
patterns in unprocessed data, enhancing
the quality, affordability, and
accessibility of breast cancer diagnosis.
The application of Al models provides
an efficient method in diagnosis and
treatment planning

Study: Deep Learning (DL) in Breast Cancer
Image Analysis (Kather et al., 2020)

Findings: DL algorithms, including
CNNs, are used for image analysis of
breast cancer. Image modalities such as
MRI are effective diagnostic models,
particularly in the diagnosis of this
malignancy. The primary benefit of deep
learning-based methods is their ability to
automatically learn from unlabeled raw
data. A strength of GAN models is their
appropriateness for both supervised and
unsupervised learning.

Significance:  Improved  diagnostic
accuracy and efficiency in breast cancer
detection using medical imaging. Fusion
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of images improves  diagnostic
significance by extracting meaningful
information and filtering unnecessary
information, enhancing image quality.
The automation and enhanced feature
extraction capabilities of DL models
make them suitable for handling
complex radiological images and
genomic data.

e Pan-cancer deep learning image-based
testing workflows can yield high
performance across multiple clinically
relevant scenarios, enabling detailed
prediction of the spatial heterogeneity of
genotypes, which is not possible in
molecular bulk testing. Kather et al.
(2020) explain how image-based deep
learning can predict certain genomic
features from histopathology slides
across multiple cancer types. This
approach allows for cross-cancer Al,
where models trained on one cancer type
can provide insights into others.

CLINICAL APPLICATIONS OF Al

Al has numerous clinical applications that span
across diagnosis, treatment, and patient
management.

Al-Based Cancer Diagnosis

e Al algorithms analyse medical images
(X-rays, CT scans, MRIs) to detect early
signs of cancer, often surpassing human
capabilities.

e ML models assist pathologists in
analysing tissue samples and genetic
information to detect cancerous cells and
assess disease severity.

Therapeutic Target Identification

e Al algorithms mine large-scale genomic
and proteomic datasets to identify
genetic alterations and molecular
pathways driving cancer progression.

Al for Cancer Drug Discovery

e Al and ML accelerate the identification
of promising drug candidates and
optimise clinical trial design by
simulating drug-target interactions and
predicting treatment outcomes.

Al-Based Clinical Decision Support Systems
(CDSS)

e ML models integrate clinical guidelines
with patient medical history and genetic
data to provide personalised treatment
recommendations in real-time, ensuring
healthcare providers have the most up-
to-date information.

CASE STUDIES
Alzheimer's Disease

e Study: Zang et al. (2022) used high-
throughput clinical trial simulation
technology and real-world data to
simulate 430,000 Alzheimer's disease
medication repurposing trials, including
propensity score-based causal inference.

e Method: Propensity score-based causal
inference balanced covariates across
treatment groups, eliminating bias and
confounding effects.

e Findings: Eight medications with
different  initial  indications  were
identified as potentially beneficial for
Alzheimer's  patients. The  study
highlighted the importance of model
selection in enhancing confounding
balance in large-scale studies.

e Significance: ~ This  case  study
demonstrates the practical application of
computational approaches in precision
medicine for neurodegenerative
ilinesses, underscoring the importance of
model selection in generating balanced
trial results.
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Parkinson's Disease

Study: Makarious et al. (2022)
combined multiple data modalities,
including genetic and clinical data, to
develop computational models for the
early detection of Parkinson's disease
(PD).

Method: The study used machine
learning techniques  to handle
multidimensional data and improve
model accuracy in unbalanced cohorts.
Shapley values were used to interpret
feature importance and determine
individual-level contributions in
classification

Significance: This study represents a
major advancement in neurodegenerative
iliness  research, highlighting the
potential for computational approaches
to revolutionise early diagnosis and
intervention efforts by combining varied
data sources with powerful machine
learning techniques.

Chronic Heart Failure (CHF)

Study: Liu et al. (2022) examined
prediction models for readmission risk in
Chronic heart failure (CHF) patients.

Objective: The primary goal of
evaluating these models was to give
insights into improving the prediction of
readmission risk for CHF patients
utilising data-driven precision medicine
techniques.

Significance: This  case  study
demonstrated how predictive models
based on big data might estimate the
probability of hospital readmission,
enabling healthcare practitioners to
improve the identification of at-risk
patients and implement focused
intervention measures based on unique
patient needs.

Cardiovascular Disease (CVD)

Study: Guo et al. (2021) focused on
developing a risk prediction model for
incident heart failure using machine
learning approaches specifically targeted
to the African American community

Method: The study used data from the
Jackson Heart Study (JHS) database and
employed several imputation procedures
to create a comprehensive dataset.

Findings: Gradient boosting approaches
were effective in collecting complicated
data linkages required for good
prediction.  Variations in  diabetic
treatment were identified as important
predictors of heart failure risk

Significance: The study emphasized the
necessity of careful feature selection and
domain understanding in developing
models, as well as the influence of
imputation procedures.

Drug Toxicity Prediction

Nanoparticle Drug Delivery for

Study: Lysenko et al. (2018) focused on
the development and use of a machine
learning  method, eToxPred, for
optimised drug toxicity prediction.

Significance: Tools such as eToxPred
will become increasingly important in
the development of future treatments as
Al technology advances. However, it is
crucial to acknowledge that these Al-
driven models are not completely
flawless, emphasizing the importance of
ongoing development and validation.

Cancer

Therapy

Study by K. Vora et al. (2023)
demonstrates the practical application of
Al in precision medicine for targeted
drug delivery in cancer therapyl0. The
major goal of the study was to increase
knowledge and comprehension of Al's
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use in medication delivery to improve
cancer treatment results.

IBM Watson for Genomic Analysis

e IBM Watson for Genomics is an Al-
driven platform that analyses genomic
data to help oncologists identify
personalized treatment options for cancer
patients

e Findings: In a study published in JAMA
Oncology, researchers evaluated the
performance of [IBM Watson for
Genomics in  providing  treatment
recommendations for cancer patients
based on genomic analysis. The study
found that Watson's recommendations
were concordant with those of a
multidisciplinary tumour board in 99%
of cases, demonstrating the platform's
ability to support clinical decision-
making in precision oncology.

Deep Mind Health's Al for Retinal Disease
Detection

e Deep Mind Health developed an Al
system that analyses retinal images to
detect signs of diabetic retinopathy, a
leading cause of blindness.

e Findings: In a study published in Nature
Medicine, researchers evaluated the
performance of DeepMind's Al system
in detecting diabetic retinopathy from
retinal images. The study found that the
Al system achieved high sensitivity and
specificity in  detecting  diabetic
retinopathy,  outperforming  human
experts in certain cases. The Al system's
ability to accurately diagnose diabetic
retinopathy demonstrates its potential to
improve early disease detection and
intervention in ophthalmology.

Maxillofacial Diseases and Al

e Findings: Deep learning and radiomic
models on CT/CBCT have been

proposed for automatic diagnosis,
segmentation, and classification of jaw
cysts and tumors, cervical lymph node
metastasis, salivary gland diseases, TMJ
disorders, maxillary sinus pathologies,

mandibular fractures, and
dentomaxillofacial deformities. Early
diagnosis, accurate prognostic

prediction, and efficient treatment
planning are main focuses of deep
learning and  radiomics  models
developed on CT/CBCT for
maxillofacial diseases.

Significance: Models perform on par
with specialists and could serve as
clinically practicable tools to achieve the
earliest possible diagnosis and treatment,
leading to a more precise and
personalised approach for  the
management of maxillofacial
diseases.Integration with diverse data,
including demographic, behavioral, and
social characteristics, facilitates a deeper
and more holistic understanding of
individual health and disease, enabling
more  precise and  personalised
management.

Lymph Node Metastasis Detection

Findings: Deep learning algorithms
show potential in detecting lymph node
metastases in breast cancer, with
performance comparable to pathologists.
The best algorithm achieved an overall
FROC true-positive fraction score of
0.807. Algorithms were specifically
trained to discriminate between normal
and cancerous tissue in the background
of lymph node histological architecture.
The test data set included 270 training
images and 129 test images.

Significance: Highlights the utility of Al
algorithms for pathological diagnosis,
suggesting areas for clinical assessment
[147, see prior conversation]. The
findings suggest the potential utility of
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Adaptive Radiotherapy (ART)

deep learning algorithms for pathological
diagnosis but require assessment in a
clinical setting. This demonstrates that
deep learning algorithms can interpret
pathology images at an accuracy level
that rivals human performance.

in Cancer

Treatment:

Findings: ART adjusts treatment plans
according to anatomical and biological
changes during the course of treatment.
Al enhances ART by improving the
precision  of  radiation  delivery,
optimising therapeutic outcomes, and
minimising damage to healthy tissues.
Online ART systems integrate various
steps into one platform and automate
most of the steps.

Significance: ART can be beneficial in
various ways depending on how it is
used such as to enable target margin
reductions for reducing toxicities or
further  enabling dose escalation.
Guarantees the preservation of accurate
radiation dosage to the tumor while

specifically protecting nearby OARs,
thus optimising the therapeutic ratio that

can

be achieved

with  advanced

radiotherapy technology.
COMPARATIVE ANALYSIS OF Al

METHODS

Different Al methods offer unique advantages
and are suited for specific tasks in personalised

oncology.

e Deep learning excels in complex pattern
recognition tasks, such as image analysis
and genomic data interpretation, but
requires large datasets and significant
computational resources.

e Machine learning models are more

interpretable and

require

less data,

making them suitable for biomarker

discovery and treatment response
prediction.
e Hybrid approaches combine the

strengths of different Al methods to

address

multifaceted

challenges

cancer diagnosis and treatment.

Al Method

Description Efficiency

Accuracy

Key Applications

Challenges &
Considerations

Supervised
Learning Models

Decision Trees

Efficient for
structured data,
quick decision-

making.

Constructs a decision-
making framework that
branches into possible
outcomes, aiding in
initial decision support.

Moderate; prone
to overfitting if
too complex.

Early-stage cancer,
diagnosis, risk
stratification.

Highly sensitive to
small changes in
data; instability can
lead to errors.

Random Forest

Ensemble learning Handles large

High accuracy;

Predicting drug

Computationally

(RF) model that enhances datasets strong toxicity, expensive; less
decision trees, reducing efficiently; generalization identifying interpretable than
overfitting and robust to noise. | due to multiple | genomic variants,|  single decision
improving trees. personalized trees.
generalization. treatment
planning.
Support Vector Finds optimal Memory High accuracy, Biomarker Computationally
Machines (SVM) | hyperplane to classify |efficient; works | especially with discovery, drug | intensive on large
data, useful for small, well in high- | non-linear kernel toxicity datasets; requires
high-dimensional dimensional functions. prediction, patient| careful parameter
datasets. spaces. stratification. tuning.
Artificial Neural | Multi-layer networks Parallel High accuracy in | Disease diagnosis,|  Requires large
Networks (ANNSs) | that learn from data to processing feature learning; risk prediction, | datasets; prone to
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model complex non-  [enables efficient|  adaptable to treatment overfitting; "black
linear relationships. computation. different data optimization. | box" nature reduces
types. interpretability.
Unsupervised
Learning Models
K-Means Groups patient data into  Fast and scalable Accuracy Clustering cancer Sensitive to
Clustering clusters to identify for large depends on subtypes, patient | outliers; assumes
subgroups based on datasets. correct stratification. spherical clusters.
shared characteristics. parameter
tuning.
Deep Belief Layered unsupervised Effective for High accuracy | Feature extraction| Complex to train;
Networks (DBNs) | learning model that feature learning with labeled in genomics, requires large
extracts hierarchical  [from unlabelled fine-tuning. imaging, and computational
features from data. clinical notes. resources.
unstructured data.
Deep Learning
Models
Convolutional Uses convolutional Efficient in Very high Tumor detection | Requires extensive
Neural Networks layers to process analyzing large- accuracy in in X-rays, CT labeled data;
(CNNs) medical imaging data. scale image image scans, and MRIs. | computationally
datasets. recognition expensive.
tasks.
Recurrent Neural | Processes sequential Efficient in High accuracy in Disease Prone to vanishing
Networks (RNNs) medical data by handling time- sequence progression gradient problem;
remembering past series data. modeling. prediction, difficult to train for
information. genomic sequence| long sequences.
analysis.
Transformers (e.g.| Uses self-attention Highly scalable; | High accuracy in Clinical report Requires large-
BERT, BioGPT) mechanisms for handles large NLP tasks. summarization, | scale training data
understanding complex text datasets literature-based | and computational
biomedical text. efficiently. biomarker power.
discovery.
Reinforcement
Learning (RL)
Reinforcement Enables Al to make Continuously | High potential in Drug dosage Requires well-
Learning (RL) sequential treatment improves adaptive therapy optimization, defined reward
decisions by learning treatment optimization. personalized functions;
from trial and error. strategies over treatment computationally
time. adjustments, expensive; ethical
adaptive clinical concerns
trials.
LIMITATIONS missing values that can compromise the

Data-related limitations performance of Al algorithms.
e Data Quality and Availability: Al and
ML models rely on high-quality, diverse
datasets to function effectively. Healthcare

data is often fragmented across different
systems, institutions, and formats, making

it challenging to access and integrate. Data

may also be incomplete, containing gaps or

Data Bias: Al models trained on non-
representative datasets may lead to biased
predictions, disproportionately affecting
underrepresented populations. Differences
in genetics, lifestyle, and environmental
factors across diverse patient populations
can also cause generalizability issues.

National Press Associates. (2025). PRECISION MEDICINE IN ONCOLOGY: A REVIEW.
Research & Reviews in Biotechnology & Biosciences, 12(1), 104-115.
https://doi.org/10.5281/zenodo.16751787 112



http://www.biotechjournal.in/
https://doi.org/10.5281/zenodo.16751787
https://doi.org/10.5281/zenodo.16751787

Research & Reviews in Biotechnology & Biosciences

Website: www.biotechjournal.in
Volume: 12, Issue: 1, Year: 2025
DOI:  https://doi.org/10.5281/zenodo.16751787

ISSN No: 2321-8681

Research Paper

PP: 104-115

Peer Reviewed Refereed Journal

e Data Privacy and Security: The use of
patient data raises concerns about data
breaches and  unauthorized  access.
Compliance with regulations such as
GDPR and HIPAA imposes strict
requirements on data handling, storage,
and sharing.

Model-related limitations

e Model Interpretability: Many Al models,
particularly deep learning algorithms,
function as "black boxes,” making it
difficult for clinicians to understand how
predictions are made. This lack of
transparency can reduce trust in Al-driven
recommendations.

e Validation and Standardisation:
Ensuring the reliability and validity of Al
tools is crucial. Many Al tools are
validated on limited datasets, which
restricts their generalizability.

e Algorithmic Bias: Al models may exhibit
biases inherent in the training data, leading
to disparities in healthcare outcomes.

Ethical and regulatory limitations

e Ethical Considerations: Ethical concerns
arise regarding transparency,
accountability, and fairness in Al-driven
decision-making, particularly in sensitive
areas such as diagnosis, treatment, and
patient care.

e Regulatory Compliance: Al applications
in healthcare must adhere to strict
regulations such as GDPR, HIPAA, and
FDA guidelines, which can slow down Al
adoption.

e Informed Consent: Complex Al models
make it difficult to provide fully informed
consent, as patients must understand how
their genomic data will be used.

Practical implementation limitations

e Limited Al Adoption by Clinicians:
Many healthcare professionals lack the
necessary training to interpret Al-

generated insights, leading to resistance in
clinical settings.

e Integration with Clinical Workflows:
Al-driven precision medicine relies on data
from multiple sources, but healthcare
systems often lack standardised formats
and seamless integration capabilities.

e Computational and Cost Challenges:
Training and deploying Al models require
significant computing resources, making
implementation expensive for smaller
healthcare institutions.

e Accessibility: Ensuring equitable access to
Al-driven healthcare solutions is essential
to address disparities in healthcare
delivery.

e Lack of Mechanistic Understanding:
ML algorithms are often considered black
boxes, capable of managing complicated
problems efficiently but often lacking an
explanation of detected toxic responses.

FUTURE DIRECTIONS

The future of Al in personalised oncology is
characterised by ongoing research, technological
advancements, and potential breakthroughs.

Federated Learning for Genomic Data Privacy

Federated learning enables collaborative model
training without sharing sensitive patient data,
addressing privacy concerns and promoting data
sharing across institutions

Quantum Computing in Cancer Research

Quantum computing offers the potential to
accelerate drug discovery and optimise treatment
planning by solving complex computational
problems in cancer biology.

Al and CRISPR-Based Gene Editing

Al can enhance the precision and efficiency of
CRISPR-based gene editing, enabling targeted
correction of genetic mutations in cancer cell.

CONCLUSION

Al-driven precision medicine is revolutionizing
oncology by enhancing diagnostic accuracy,
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treatment planning, and drug discovery. By
leveraging advanced machine learning models, Al
enables personalized cancer therapies tailored to
individual genetic profiles.

However, challenges remain in data privacy,
algorithmic bias, and clinical validation. Future
advancements in federated learning, quantum
computing, and Al-enhanced CRISPR-based
gene editing hold the potential to further refine
precision medicine, making cancer treatments
smarter, faster, and more effective
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