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Abstract

The current healthcare landscape is undergoing a transformative revolution driven by the synergistic
integration of precision medicine, artificial intelligence and robotics. This convergence is
fundamentally shifting the paradigm from standardized treatments to highly individualized patient
care, promising unprecedented improvements in diagnostic accuracy, therapeutic efficacy, and
operational efficiency. Artificial Intelligence enables the rapid analysis of massive, multimodal
datasets, including genomics, proteomics, electronic health records and real-time physiological data
from wearable sensors. Robot-assisted surgery offers surgeons enhanced competency, tremor
filtration, and high-definition 3D visualization, leading to minimally invasive procedures and fewer
complications and faster patient recovery. This review highlights the current state, transformative
impact, and future trajectory of combining precision medicine with Al and robotics, emphasizing its
potential to deliver safer, more efficient, and truly personalized healthcare for all.

Keywords: Artificial intelligence, biomarkers, biosensors, epigenomics, precision medicine,

telemedicine.

Introduction

The field of medical treatment has undergone
a profound paradigm shift in recent decades,
driven by revolutionary advancements in
diagnostic and therapeutic technologies. This
evolution has  fundamentally altered
conventional medical practice, transitioning
the focus from a standardized, “one-size-fits-
all” model to a highly personalized approach
to patient care. The continuous integration of
digital technology across all levels of the
healthcare advancement is the core catalyst
for this transformation. This shift has enabled
healthcare to advance at the individual
patient level, supporting the realization of
precision medicine. Artificial intelligence
(Al) serves as a critical engine for this
modern approach. Al systems are capable of

analysing vast and diverse sets of medical
data, including, Medical Imaging: X-rays,
magnetic resonance imaging (MRI) scans,
computer tomography (CT) scans, and
ultrasounds; bio-signals: electrocardiogram
(ECQG), electroencephalogram (EEG), and
electromyography (EMG); Clinical Data:
Electronic health records (EHRs), vital signs,
patient history, and laboratory results. This
sophisticated data analysis empowers
medical professionals to diagnose illnesses
with greater efficiency and accuracy.
Crucially, the automation of complex data
processing reduces the workload on medical
practitioners, allowing them to redirect their
expertise and time towards direct patient
engagement and care. Ultimately, Al-driven

© 2026 Journal of Experimental Biology and Zoological Studies | Published by UNIZOA 29


mailto:jeyapalv57@gmail.com

Jeypal and Cherian / Precision medicine and Al in healthcare

data analysis is foundational to delivering
precision medicine, enabling the prediction
of outcomes, and accurately modelling the
progression of diseases.!!! This review aids in
decision-making and provides precise
predictive outcomes, helping healthcare
professionals make better-informed choices
regarding patient care. It is useful in the
Emergency Department for physicians to
focus on difficult cases. It is also useful in
rural medical settings where physicians are
less available.

Precision medicine: The paradigm shift

“Precision medicine”, previously referred to
as personalised medicine, represents a
revolutionary  shift  from  traditional
approaches toward truly individualized
therapy. The rationale behind precision
medicine is that, since no two individuals are
the same, their healthcare should be tailored
accordingly. Instead of treating diseases
generically, precision medicine guides
treatment decisions using an individual’s
genomic, environmental, and lifestyle
information.”! Thus, the treatment is no
longer guided by the traditional model in
which the physician is considered the sole
authority, being evolved into a structured,

PRESCRIPTIONS

integrated, and collaborative model (Figure
1). The goal of precision medicine is to
provide a more precise approach for the
prevention, diagnosis and treatment of
disease.

The tools employed in precision medicine
include AI, various omics technologies,
environmental factors, and social
determinants. Information derived from these
sources is then integrated with preventive and
population-level =~ medical  approaches.
However, precision medicine primarily relies
on data from EHRs, which incorporate
clinical findings, outputs from biomarkers,
laboratory test results, and radiological
reports.’] Analysing this vast amount of
information  requires  machine-learning
techniques that use complex decision
pathways and algorithms to guide disease
management.[*! Thus, the traditional “one-
size-fits-all” approach is giving way to
precision-based treatment strategies.
Environmental, social, and behavioural
factors also hold great significance in
precision medicine, especially in the
management  of  complex  diseases,
where treatment success depends heavily
on addressing these determinants. Ultimately,
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Figure 1: Comparison between traditional healthcare practices and modern healthcare practices
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integrating  precision approaches with
preventive and public health strategies
creates a comprehensive framework that is
poised to transform the practice of medicine
in the future.

The cosmic to cellular journey of precision
medicine

The Cosmic-to-Cellular (C—C) journey, in
the context of precision medicine and holistic
health, is an emerging philosophical and
interdisciplinary perspective that explores
how large-scale natural phenomena are
related to microscopic biological processes.
This viewpoint does not assert direct
causation but considers how environmental
factors such as light, temperature, and
naturally occurring electromagnetic (EM)
fields may influence human physiology
through established biophysical mechanisms.
It is perceived as an idea that links the
"cosmic" environment directly to the
"cellular" health.’! While the suggested long-
term interactions between the cosmic
environment and cellular health remains
hypothetical, research does show that EM
fields can influence certain cellular functions
under specific conditions in vitro or in
controlled environments. For example, EM
fields have been studied for their potential
effects on cell proliferation, apoptosis, and
tissue repair,!® though these findings are
context-dependent and not yet definitive for
clinical practice. The C-C journey to health
may be regarded as an aspiration to create a
medical model that wuses cellular-level
precision medicine to diagnose and treat
diseases in a holistic way that includes a
person's genetics, environment, and lifestyle.

The “Cosmic” aspect aims to place cellular
biology within a broader physical and
universal context, drawing conceptual
connections between physics,
electromagnetism, and life processes. The
universe 1s governed by fundamental

physical laws, including Einstein’s mass
energy equivalence (E = mc?), which
expresses the inherent relationship between
matter and energy. They underscore that the
energy transformations driving cellular
processes operate within the same universal
physical framework that governs all matter
and energy. Since cellular processes and
metabolic activities are energy-dependent,
diseases can sometimes be detected or
quantified through alterations in molecular
energetics. Presently, using quantum-based
strategies to correct diseases remain a
theoretical idea rather than an established
approach.  Nevertheless, quantum-level
insights continue to support the development
of advanced diagnostic technologies and
future therapeutic innovations.[”!

Application of Quantum theory and
mechanics in medicine

Quantum medicine refers to emerging
research that applies principles of quantum
theory and quantum mechanics to better
understand biological processes at the
molecular and subatomic level; areas where
classical physics offers limited explanatory
power. Quantum theory describes the
behaviour of matter and energy at the atomic
and subatomic scales. Instead of describing
particles with fixed paths, it uses wave
functions, quantized energy levels, and
probabilities to predict where particles might
be and how they behave. Although the
biological processes themselves are governed
by large-scale quantum effects, most cellular
functions are described by classical
biochemical principles. However, its direct
application to medicine occurs mainly
through technologies derived from quantum
principles.l’”! For example, quantum physics
enables medical imaging techniques such as
MRI which relies on nuclear spin resonance,
laser-based surgical tools, and semiconductor
devices used in diagnostic equipment.
Quantum chemistry also supports our
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understanding of molecular interactions
relevant to DNA damage, enzyme function,
and protein structure. For example, at the
molecular level, quantum chemistry helps
explain phenomena such as electron transfer
in cellular respiration, the photochemical
reactions in DNA viz., UV-induced
mutagenesis, and the energetics governing
protein folding and molecular binding
interactions. 8!

Emerging fields such as quantum biology
explore whether quantum effects like
tunnelling and coherence  play roles in
specific biological events like enzyme
catalysis or photosynthesis. Quantum
tunnelling is particularly important in biology
for reactions involving the transfer of light
particles, primarily electrons and hydrogen
(as protons, hydrogen atoms, or hydride
ions).® It is a process where a particle, such
as a proton or electron, can pass through an
energy barrier even if it does not have enough
classical energy to overcome it. This is being
investigated in areas like enzyme catalysis
and spontaneous mutations in DNA. A
specific example is alcohol dehydrogenase
which shows hydrogen tunnelling during its
catalysis of alcohol oxidation.'”) Quantum
coherence refers to the existence of a
superposition of quantum states or a constant,
phase-locked wave function that can lead to
interference effects. This is primarily studied
for its potential role in efficient energy
transfer during photosynthesis. !l While
quantum biology has increasing empirical
support in some biological processes (e.g.,
photosynthesis), proposals that quantum
theory provides a direct explanation for
mental states or the hard problem of
consciousness are part of ongoing, often
controversial, philosophical and theoretical
debates, and are not considered established
scientific facts.['”) In medicine, quantum-
based technologies continue to advance
diagnostics and treatment. Techniques
derived from quantum physics have

improved early disease detection, increased
the precision of imaging systems, and
contributed to research in neurological
disorders. ["13] These advances stem from
quantum-enabled  instrumentation  and
computational modelling, rather than from
direct manipulation of quantum states in
living systems.

Genomics versus epigenomics

Genotype-guided treatment is one of the
most extensively researched applications of
precision medicine in healthcare today,
helping clinicians determine the appropriate
dosage based on genotype information in the
23 pairs of chromosomes.'¥ The human
genome is composed of roughly 6 billion
DNA base pairs that contain all the code
needed to create a human being.

Personalized medicine customize treatment
based on individual patient data, such as
genomic and biochemical information due to
individual ~ variations. =~ Advances in
technologies like DNA sequencing and
proteomics have highlighted the need for this
approach.  Future challenges include
enhancing the efficiency of patient
characterization and developing effective
personalized treatments, although
universally effective drugs may still be
sought; yet remain difficult to achieve. For
patients with lung or breast cancer, genomic
profiling of malignancies can inform
customized treatment regimens.
Incorporating precision medicine into
healthcare can lead to more accurate
diagnoses, enable the early identification of
‘at-risk patients’ before symptoms appear,
and provide individualized treatment plans
that balance effectiveness and safety.!'”]
Another application includes assessment of
potential responses to new drugs, predicting
disease  prognosis.  Epigenomic-guided
treatment utilises the study of how
environmental  factors  affect  gene
expression, without altering the underlying
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Figure 2: Unmodified and methylated forms of adenine and cytosine

DNA sequence, to develop targeted
therapies. Epigenomics examines the non-
coding regions and modifications therein that
control gene expression without
manipulating the DNA sequence itself.
These include the following methods: DNA
methylation, Histone modifications, and
Lifestyle-based genetic modifications.! %!

DNA methylation

DNA methylation is a biological process by
which methyl groups are added to the DNA
molecule. It is a normal and vital epigenetic
function 1in eukaryotic organisms that
generally acts to switch off or repress gene
function. Methylation can change the activity
of a DNA segment without changing the
sequence. When located in a gene promoter,
DNA methylation typically acts to repress
gene transcription. In mammals, DNA
methylation is essential for normal
development and is associated with a few key
processes including genomic imprinting, X-
chromosome inactivation, and repression of
transposable elements. It also has significant
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impacts on aging and carcinogenesis.!'” The
nucleobases on which natural, enzymatic
DNA methylation takes place are adenine
and cytosine (Figure 2). The modified bases
are N6-methyladenine, 5-methylcytosine.

The abnormal DNA methylation landscape
in cancer is characterized by a widespread
loss of methylation, which can lead to
chromosomal instability or oncogene
activation. Meanwhile, site- specific
increases in methylation may silence vital
tumour suppressor genes. The goal of
targeted DNA methylation therapy is to
reverse these patterns, thereby restoring
normal gene function and improving the
effectiveness of other treatments. If genes
responsible for maintaining healthy heart
structure or keeping blood vessels flexible
become hyper methylated, they get silenced.

This can lead to maladaptive -cardiac
remodelling,  fibrosis, and  reduced
contractility seen in heart failure.

Conversely, following hypomethylation, a
condition in which the methylation patterns
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are lost, the genes that promote inflammation
or cell proliferation may become overactive,
hastening plaque buildup in
atherosclerosis.['® DNA methylation acts as
a crucial intermediary, translating the impact
of your environment and lifestyle (like diet,
stress, and toxins) into specific changes in
gene activity within the cells. These
epigenetic alterations can either silence
protective genes or activate harmful ones,
directly influencing the development and
progression of diseases like heart disease. As
methylation is reversible, it presents a target
for future diagnostic biomarkers and
therapies.['”]

Histone modifications

The packaging of DNA begins with the
fundamental double-stranded DNA helix,
which has a width of 2 nanometres (nm)."
This DNA wraps around a cluster of histones
(specifically a histone octamer) to form
nucleosomes. Each nucleosome core
involves the DNA coiling, approximately
1.65 times around the octamer, creating the
initial level of chromatin organization. These
chromatosomes pack together to generate the
30 nm chromatin fibre, representing a more
condensed form of chromatin. The 30 nm
fibre  undergoes  additional  folding,
organizing into 300 nm loop domains which
provide another level of compaction. These
loops organise genes within the nucleus. The
300 nm loops compress to 250 nm which are
tightly coiled and folded into a dense
chromatid structure. This final level of
packaging produces the characteristic 1400
nm thick chromatid seen during cell
division.!?!]

Histones are essential, highly basic proteins
that act as spools around which DNA wraps.
Their functional significance is twofold:
they provide the necessary compaction to fit
the genome within the nucleus, and through
chemical Post-Translational Modifications
(PTMs) like acetylation and methylation,

they actively regulate gene expression, a
mechanism central to normal cellular
function. Dysregulation of nucleosomes or
their modifications is strongly implicated in
several diseases, particularly cancer and
various developmental disorders, as such
errors disrupt the precise control over which
genes are accessible and active. Histone
modifications are covalent post-translational
changes that occur on the histone proteins
responsible for packaging DNA into
chromatin. These modifications are a key
component of epigenetic regulation. They
influence gene activity by changing the
physical properties of chromatin, either
making it more accessible for transcription
or more condensed or repressed. [2!]

Lifestyle-based genetic modification
Epigenetic lifestyle modifications influence
gene expression in individuals through
external factors by switching ‘on or off’ the
genes involved. Some of the external factors
include diet and nutrition, physical activity,
psychological stress and pollutants.??!

Diet and Nutrition: Specific nutrients (like
folate, B vitamins, or polyphenols) can act as
co- factors for the enzymes that perform
DNA methylation or histone modification. So
balanced healthy diet is important for normal
gene regulation.

Physical  Activity: Exercise can induce
epigenetic changes that are beneficial for
metabolism and inflammation.

Psychological Stress: Stress, especially
chronic or early-life stress (adverse childhood
experiences), has been shown to significantly
impact epigenetic effects.

Toxins and Pollutants: Exposure to tobacco
smoke, heavy metals such as arsenic, and air
pollution can alter epigenetic patterns. For
example, prolonged exposure to black carbon
and SOq particles is found to be associated
with hypomethylation of two types of
repetitive elements 23! Similarly, exposure to
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certain drugs or industrial chemicals can
disturb the gene function.

The genetic orchestra and cellular
communication

The concepts of the “genetic orchestra” and
cellular communication are central to
precision medicine, moving it beyond
traditional  healthcare  practices.  This
framework recognizes that thousands of
genes, proteins and signalling pathways work
together in a complex system of cellular
function. The piezoelectric properties of
DNA's crystal structure enable it to convert
mechanical pressure into electrical signals,
creating a communication network that
extends from the nucleus to surrounding
cells.?*  Thirty-seven  trillion  cells
communicating through electrical signals
highlights the incredible complexity of our
biological systems. In this analogy, disease
can be seen as a discord note in the biological
orchestra, and precision medicine aims to
restore harmony by understanding the
underlying molecular miscommunication.
While the genetic orchestra dictates what a
cell can do, cellular communication governs
how cells coordinate this activity in real-time.
Cells communicate over various distances
using signal molecules (ligands) like
hormones, neurotransmitters, or growth
factors that bind to specific receptors on other
cells, initiating a signal transduction
cascade.>!

Biomarkers in cancer

Al can detect cancer at molecular level.
Cancer biomarkers are biological molecules,
such as genes, proteins, or other substances,
that are found in tissues, blood, or other body
fluids, that provide essential diagnostic and
prognostic information about a person's
cancer, providing crucial information about
the status and progression of malignancy.
These markers are essential to the practice of
precision medicine because they reveal a

tumour’s unique biological characteristics
and molecular drivers, which vary
significantly between patients, even those
with the same cancer type. It replaces the
traditional treatment with high accuracy for
early detection and intervention. Treatment
strategies relying on biomarker data may help
to effectively combat cancer associated
conditions such as uncontrolled proliferation,
genomic instability, immune evasion, and the
development of metastasis to adjacent
organs. OncoMark is an  Al-based
computational tool developed by Indian
researchers to decode cancer at the molecular
level.?®! It can guide clinicians toward highly
personalized and targeted therapies that
directly inhibit cancer specific molecular
pathways.

Biosensors

A biosensor typically consists of two main
components: A bioreceptor (such as an
enzyme, antibody, or DNA sequence) that
specifically recognizes the target analyte and
a transducer that converts this biorecognition
event into a measurable mechanical, optical,
or electrochemical signal. Early wearables
primarily functioned as physical sensors,
recording parameters such as heart rate, steps
walked, and calories expended to monitor
general performance and health. Over time,
these devices evolved from tracking athletic
activity, addressing broader healthcare needs,
including diabetes management and remote
monitoring for geriatric patients. More
recently, wearable biosensors have been
developed that incorporate biological
recognition elements—such as enzymes,
antibodies, cell receptors, and even cellular
organelles—to  detect a  variety of
biomarkers.l*”] These advanced devices can
measure analytes noninvasively through
biofluids like sweat, saliva, or interstitial
fluid. Wearable biosensors offer several
advantages such as low energy consumption,
high specificity, portability, affordability,
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rapid response, and flexibility for
comfortable long-term use. Non-invasive
designs also enhance user-friendliness,
reduce infection risk, and minimize the need
for invasive procedures. Some of the
fascinating devices include contact lens-
based tear monitoring, an emerging non-
invasive technology where a contact lens is
designed to act as a biosensor to analyse the
composition of the tear fluid,!**! colorimetric
wearables that assess sweat as an alternative
biomarker for measuring blood glucose
levels and electronic nose sensors that
analyse volatile organic compounds (VOC)
in breath samples for non-invasive detection
of neurological disorders.”® Oncological
biomarkers like proto-oncogenes and
oncogenes have revolutionized cancer
detection and treatment selection. Key
advances include liquid biopsy approaches,
such as blood-based assays that detect
cancer-associated  biomarkers including
circulating tumour DNA (ctDNA)B% and
circulating tumour cells (CTCs). These
technologies enable non-invasive monitoring
of tumour evolution, treatment response, and
minimal residual disease detection with
sensitivity approaching 0.01% mutant allele
frequency. Multi-gene assays (e.g.,
FoundationOne, = Guardant360) identify
actionable mutations in genes including
EGFR, ALK, KRAS, BRAF, and HER2,
directing targeted therapy selection.!!
Tumour Mutational Burden (TMB) serves as
a predictive biomarker for immunotherapy
response across multiple cancer types.

Quantum medicine explores the use of
advanced biosensors to assess health and
detect diseases.!?”! These quantum-enhanced
biosensors employ techniques such as brain
imaging,*?) single-cell spectroscopy,**! and
non-invasive  biochemical = monitoring.
Single-cell spectroscopy allows the analysis
of molecular changes at the level of
individual cells, supporting early disease
detection and enabling more personalized

treatment strategies. Similarly, quantum-
based brain imaging techniques can help
estimate neuronal activity and monitor
neurotransmitter ~ dynamics with  high
sensitivity. State-of-the-art imaging systems
and advanced biosensors can identify subtle
alterations in metabolic substrates associated
with neurological conditions such as
Alzheimer’s disease, Parkinson’s disease,
and multiple sclerosis.** This facilitates
earlier detection and can guide the selection
of targeted therapeutic interventions. In
addition, genetically encoded biosensors
allow real-time observation of intracellular
signalling pathways and neurotransmitter
activity, significantly advancing research and
clinical applications in neuroscience.*”

Al-powered cardiac monitoring

Artificial intelligence (AI) enhances the
interpretability and diagnostic utility of
imaging modalities such as cardiac magnetic
resonance  imaging, echocardiography,
computed tomography, and
electrocardiography. It strengthens the
performance of both screening and
confirmatory tests and generates advanced
insights through the integration of high-
capacity ~ computing and  analytical
frameworks. In doing so, Al enables systems
to learn, adapt, and support clinical decision-
making through augmented intelligence.
Furthermore, Al facilitates the automation of
several critical medical processes, including
diagnosis, risk stratification, and -clinical
management, thereby reducing the workload
of healthcare professionals and lowering the
likelihood of diagnostic or procedural
errors. 3%

Al-powered cardiac monitoring is an
emerging technique in preventive cardiology,
aligned with the principles of precision
medicine, to continuously assess heart
function. “CardioSense” is a medical Al
company focused on combating preventable
cardiovascular disease through a platform

36 Journal of Experimental Biology and Zoological Studies — Volume 2, Issue 1, January-June 2026



Jeypal and Cherian / Precision medicine and Al in healthcare

that combines multimodal  wearable
technology with AL/ It is recognised as the
first wearable to simultaneously capture three
high-fidelity =~ physiological signals that
include:

1. ECG: Measures the heart's electrical
activity (rhythm).

2. Photoplethysmogram (PPG): Measures
changes in blood volume (pulse).

3. Seismocardiogram (SCG): Measures
subtle vibrations on the chest wall caused
by the heart's mechanical contraction and
blood movement.

CardioSense provides comprehensive, non-
invasive cardiac assessments from the
hospital to the home, offering visibility into
the heart's electrical activity, mechanical
function, and hemodynamics.  Basically,
“CardioSense” is aiming to move beyond
traditional rhythm monitoring by leveraging
advanced sensor fusion (ECG+PPG+SCG)
and Al to provide non-invasive, continuous
hemodynamic and mechanical insights for
proactive, precision cardiac care, particularly
for conditions like heart failure. Other Al-
based approaches are also being developed to
predict and monitor various cardiac
conditions.”!

ECG monitoring - Continuous heart rhythm
analysis

The purpose of this is to detect abnormalities
in the heart's thythm, known as arrhythmias,
atrial fibrillation and ventricular tachycardia.
Continuous monitoring is crucial for catching
transient or asymptomatic events.

H-R variability - Detecting stress, emotional
states, and cardiac function

This refers to Heart Rate Variability (HRV),
specifically searching for any variation in
time between consecutive R-peaks (the main
spike in an ECG complex, representing
ventricular ~ depolarization). The time
between two successive R-peaks is the R-R

interval. P8 HRV reflects the net outcome of
the effects between the sympathetic (“fight-
or-flight”) and parasympathetic (“rest-and-
digest”) autonomic nervous systems, that
regulate heart rate. HRV is often associated
with increased stress, anxiety, or emotional
strain. It is a known independent predictor of
increased mortality in patients with
conditions like heart failure or post-
myocardial infarction.

Entropy analysis - Measuring cellular
disorder and dysfunction

Entropy analysis, in this context, is a non-
linear analysis technique applied to the R-R
interval time series (HRV). Entropy is a
measure of randomness or complexity in a
signal. A healthy, complex, and dynamic
system exhibits higher entropy. Loss of
entropy or complexity in signals leads to
“disorder”, indicating that the system is
becoming more rigid, or dysfunctional. It is
used to discriminate between different
cardiac states (e.g., normal rhythm vs. life-
threatening arrhythmias like Ventricular
Fibrillation) or different disease states (e.g.,
healthy vs. heart failure).

Early detection - Identifying sudden cardiac
death (SCD) risk before symptoms appear

The ultimate goal of identifying SCD risk,
before symptoms appear, is achieved by
combining the above analyses, often with
machine learning/Al Research. The complex
HRYV features (including non-linear metrics
like entropy) analysed from continuous ECG
data can be used to build predictive models.
These models aim to quantify an individual's
SCD risk index, minutes or hours before a
fatal event, allowing for potential pre-
emptive intervention.

In summary, a state-of-the-art cardiac
monitoring system that uses advanced signal
processing such as entropy analysis on beat-
to-beat timing data (R-R Variability) derived
from continuous ECG readings can help
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predict critical events before they manifest.

Precision medicine in the context of
integrative healthcare

The integration of allopathy, ayurveda and
homeopathy is a novel idea for the best
holistic method of treatment.*®! Allopathic
medicines are developed on scientific
principles and methodology. It is evidence
based to identify the active principle for
treatment after many years of laboratory
research work and trial experiments on
animals and finally clinical trials on
volunteering patients. It provides quick and
targeted symptom relief. Ayurveda focuses
on balanced, holistic treatment emphasizing
prevention, lifestyle modifications like diet
and long-term healing. Its principles are
inherently  centred on  individual’s
constitution or personalization. Homeopathy
offers highly individualized treatment plans
based on the principles of “like cures like”
(similia similibus curentur). It uses ultra
diluted active principle for treatment and has
a cellular to vascular approach.[*"]

Over the next decade, the development of
precision integrative medicine is expected to
accelerate, combining molecular diagnostics
with validated traditional medical practices.
Policy support will be essential for the
creation of Al-driven platforms that integrate
modern biomedical data with traditional
medicine knowledge systems to enable
personalized integrative care. Equally
important is the establishment of robust
regulatory frameworks to ensure evidence-
based, safe, and standardized integration of
traditional ~and  precision = medicine
approaches. Such a policy-driven approach
can harness traditional medical knowledge
while applying rigorous scientific standards
to improve individualized health outcomes.
A comprehensive framework is envisaged
that integrates multiple domains: genomic,
proteomic, and metabolomic profiling

(molecular precision); rigorous, evidence-
based evaluation of complementary therapies
(traditional medicine validation);
personalized nutrition, physical activity, and
stress-management  strategies  (lifestyle
genomics); customization of meditation,
yoga, and mindfulness practices based on
stress-response genetics and neuroimaging
(mind—body precision); and the integration of
gut microbiome analysis with traditional
dietary principles to enable personalized
nutritional therapy (microbiome
integration).[*!! Collectively, this integrative
approach respects the wisdom of traditional
healing systems while applying rigorous
scientific  methodology to  optimize
individual patient outcomes. It can also
accommodate homoeopathy. Although the
molecular mechanisms underlying
homoeopathic systems remain debated,
precision medicine tools may be used to
explore individualized treatment responses
by analysing enzyme function,
neurochemical changes, immunological
reactions, and metabolic alterations with the
aim of investigating potential regulatory
effects of ultra-dilute preparations. !

[41

Omega fatty acids and cellular health

Omega fatty acids are considered crucial for
cellular health. Omega-3 polyunsaturated
fatty acids (PUFAs), particularly
docosahexaenoic acid (DHA), can increase
membrane fluidity by preventing lipid
bilayer from packing tightly due to the
presence of the kinks produced by double
bonds. Proper membrane fluidity is vital as it
affects the rotation and diffusion of proteins
and other biomolecules within the
membrane, which in turn affects cell
function. Cells can employ compensatory
mechanisms, like increasing saturated lipids,
to counteract the fluidizing effect of
incorporated PUFAs and maintain membrane
biophysical properties. Omega-3 fatty acids,
especially eicosapentaenoic acid (EPA) and
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DHA, support heart health by reducing
inflammation in blood vessels, helping to
lower triglyceride levels, and potentially
improving blood pressure. Some studies
suggest that they may reduce the risk of
cardiovascular disease (CVD) and death
from CVD, and help prevent blood clots.*?!
However, evidence on preventing heart
attacks or strokes specifically from
supplements is mixed. Omega-3 PUFAs
(EPA and DHA) are structural components of
neuronal membranes, influencing their
function through membrane properties and
also act as precursors for signalling
molecules. They are linked to an improved
state of mental health, potentially by
modulating the gut-brain axis, reducing
inflammation, and regulating the stress
response (HPA axis). Some research
indicates  that  omega-3  long-chain
polyunsaturated fatty acids (LC-PUFAs)
may improve sleep quality, specifically
showing a significant improvement in sleep
efficiency in some trials. Omega-3s
contribute to overall cellular integrity and
evidence suggests that they may lower the
risk of certain cancers, such as colorectal
cancer.!*¥] Their structural role in membrane
further supports this protective effect.

The future: Al-enhanced biohacking

Al-enhanced biohacking is the integration of
Al with personal health optimization
practices to achieve unprecedented levels of
self-improvement. It involves feeding
complex, high-volume personal data sourced
from wearables, genomics, and biomarker
testing into machine learning algorithms.!*!
This powerful analytical capability allows
biohackers to move past generalized health
advice and generate hyper-personalized,
adaptive strategies for fitness, nutrition, and
cognitive  function,  thereby  rapidly
accelerating the path towards peak
performance and enhanced longevity. The
combination of ayurvedic principles with Al

technology represents an exciting frontier in
personalized medicine, where ancient
knowledge meets cutting-edge technology to
optimize human health at the cellular level.
This holistic approach to healthcare - linking
genetics, Al, and precision medicine under
the theme "Don't Miss a Beat" - truly
represents the future of medicine where
technology serves human wellbeing while
honouring traditional healing wisdom.*!

Telemedicine

Distance healthcare, includes services
provided through audio and video
technology, extending healthcare services to
remote areas, especially during pandemics,
and improving overall healthcare access.
Telemedicine enables healthcare providers to
offer services, consultations and patient
monitoring without being physically present,
thereby increasing accessibility. 6]

Robots

Robots have the potential to completely
transform the medical field (Figure 3). The
growing integration of robotics in medicine is
driven by advancements in computing power
and miniaturization. Al-medical robots are
increasingly recognized for their

employment in surgery, particularly for the

Figure 3: Robot used in Hridayalaya Cardiology
and Robotic Research Centre
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precise manipulation of surgical instruments
through small incisions, guided by computers
and software. These systems provide a
precise, controlled surgical field, visualized
in three dimensions through high-definition,
magnified imaging. The main advantages of
robot- assisted surgery for patients include
fewer incisions, less blood loss, and quicker
recovery, similar to the benefits of
laparoscopic surgery. Robotics also hold
promise for replacing traditional endoscopy.
Small robots can be directed to precise areas
to perform tasks such as obtaining a biopsy or
cauterizing a bleeding vessel. Microrobots
could be used to enter blood vessels to deliver
medication or radiation therapy to a targeted
area. Additionally, robotic endoscopic
capsules that can be swallowed may patrol the
digestive system, collect data and transmit
diagnostic  information back to the
operator.[47]

Multi-omics

A wide array of molecular research fields
with  the suffix “-omics”—including
genomics, epigenomics, proteomics,
transcriptomics, metabolomics, and
microbiomics—play  pivotal roles in
advancing precision medicine. Among these,
metabolomics and genomics deserve special
mention.[*®]

Metabolomics involves the study of specific
metabolites for diagnostic purposes. For
instance, a metabolic transition occurs in the
failing myocardium. Hence, metabolic
profiles of patients with systolic heart failure
can be assessed by examining serum and
breath samples for clinical purposes such as
diagnosis and prognosis. Extensive databases
of metabolites are now available, many of
which are implicated in heart failure. For
example, metabolite clusters such as factor 4
(branched-chain amino acid metabolites) and
factor 9 (urea-cycle metabolites) can aid in
the diagnosis of coronary artery disease
(CAD).*8] Elevated levels of branched-chain

amino acids (BCAAs)—including leucine,
isoleucine, and valine—themselves have
been implicated in CAD, often reflecting
metabolic impairments such as insulin
resistance and abnormal protein metabolism.
Acylcarnitines, which are byproducts of
mitochondrial fatty acid oxidation, serve as
markers of dysregulated mitochondrial
metabolism and are associated with CAD,
heart failure, and insulin resistance.[*]
Cholesterol and lipids (such as triglycerides
and phospholipids), fatty acids, glucose, and
ketone-related  metabolites are  also
considered important metabolic  risk
factors.*”)  Pharmaco-omics is another
important discipline that contributes to the
development of drugs tailored to the needs of
particular subpopulations; such drugs are not
prescribed to non-responders, thereby
preventing unwanted adverse effects and
making treatment more cost-effective.*¢]

Advances in genomics have also contributed
significantly to the diagnosis and treatment of
genetic  diseases, including myocardial
infarction (MI). DNA sequencing and gene
identification have enabled the development
of new therapeutic agents. For instance, the
identification of genes such as CNR2, DPP4,
GLPIR, SLC5A1, HTR2C, and MCHRI1
may facilitate the development of drugs for
type 2 diabetes or obesity without increasing
cardiovascular  risk.  Similarly,  dual
antiplatelet therapy (DAPT) is routinely used
to reduce the risk of thrombosis or ML
However, patients with loss-of-function
CYP2C19 mutations have a higher likelihood
of ischemic events when treated with
standard DAPT. In such cases, a genotype-
guided P2Y 12 inhibitor, such as ticagrelor, is
recommended as an alternative.[*"

The term “multi-omics” refers to a research
approach that combines several “omics” data
sets from wvarious fields of study. This
integrative analysis is crucial because
biological functions are not governed by any
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single type of molecule in isolation; instead,
they result from complex, dynamic
interactions across all these molecular levels.
By combining these diverse datasets,
researchers gain a far more holistic
understanding of cellular processes, the
progression of diseases, and the overall
health state of the patient.’!! The ultimate
goal is to bridge the gap between a patient’s
genetic code and the observable traits, or
phenotype. This comprehensive molecular
profiling is foundational to advancing both
fundamental biological research and the
implementation of precision medicine.

Patient selection, implementation, and
risk stratification protocols in precision
medicine

The identification of candidates for precision
medicine interventions follows a multi-tiered
screening approach that balances clinical
efficacy with economic feasibility. However,
establishing common criteria for patient
selection remains challenging due to the
inherent complexity involved. Current
protocols  incorporate  family  history
assessment alongside validated genetic risk
tools, such as polygenic risk scores for
cardiovascular ~ disease @ and  cancer
predisposition. Population-based screening
programmes prioritise high-risk groups; for
example, BRCA1/2 testing is recommended
for individuals with a strong family history of
breast or ovarian cancer. Furthermore,
algorithmic risk prediction models further
refine selection by integrating electronic
health records, lifestyle variables, and
preliminary biomarker data.!!
Presymptomatic  disease  detection s
facilitated by routine health surveillance and
emerging liquid biopsy technologies. 272!

Healthcare costs rise with both age and
disease burden. A major driver of escalating
expenditure is the growing prevalence of
chronic and multiple long-term conditions,

largely linked to lifestyle changes and
population ageing. Globally, an estimated
33% of adults live with multiple long-term
diseases, a figure that rises to nearly 75% in
developed countries.’) Age is a critical
determinant of cost: in the United States,
annual healthcare expenditure for individuals
over 65 years is approximately 2.5-5 times
higher than that for younger age groups,
depending on  comorbidity  profiles.
Escalating pharmaceutical costs contributes
to healthcare inflation, with the US drug
budget projected to grow at an average
annual rate of 6.1% between 2020 and 2027.
The adoption of new and often expensive
medical technologies also adds to overall
costs. 1?1

Conversely, improved access to large-scale,
high-quality multi-omics patient data,
advances in data analytics, and systematic
drug repurposing have ushered in an era of
more affordable and precise personalised
medicine. These approaches have the
potential to reduce overall healthcare
expenditure by identifying the most effective
therapies for individual patients, improving
outcomes while minimising unnecessary
treatments.”!! In the context of rising drug
prices and increasing pressure on healthcare
budgets, such strategies may prove critical to
the future sustainability of healthcare
systems.®l  In short, the economic
sustainability of precision medicine depends
on judicious implementation. Initial
screening using cost-effective targeted
genomic panels has become more affordable,
with costs reduced by nearly 50% in several
centres in India. Cost reduction could be
achieved by prioritising conditions in which
precision interventions offer clear cost
benefits, such as avoiding ineffective
chemotherapies and preventing adverse drug
reactions. Increasingly, precision diagnostics
are covered by insurance when these tests
directly guide clinical decisions, as in the
case of Oncotype DX in breast cancer and
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pharmacogenomic testing in psychiatric
treatment. It is a relief to patients that the cost
of whole-genome sequencing has declined
substantially (by approximately 50%) in
recent years, facilitating the wider
application  of  precision  medicine.
Population-level screening programmes for
actionable genetic conditions, such as
familial hypercholesterolaemia, are also
found to be cost-effective, through early
intervention. Likewise, Machine learning
algorithms reduce interpretation costs and
enable automation of routine analyses.[3%44]

Future of healthcare

The future of healthcare is individualized and
driven by advancements in nanotechnology,
IT, and genetics. Advances in anaesthesia
and minimally invasive surgical practices are
expected to decrease inpatient volumes while
increasing outpatient examinations and
treatments. Advances in oncogenomics and
cancer pharmacogenomics, driven by next-
generation sequencing technology, are
anticipated to personalize cancer screening
and diagnosis.®] Al systems will shift
healthcare from traditional models to cost-
effective, data-driven disease management
strategies, furthering immunomics and drug
discovery for better preventive strategies.
Wearable healthcare and Internet of Medical
Therapy (IoMT) devices equipped with
biosensors and  transducers  promise
continuous health monitoring and reduced
hospital visits. 27?1 Collectively, such
wearables can support telemedicine and
telehealth by enabling continuous monitoring
while serving as platforms for secure health
data generation and storage.

The surge of innovations, encompassing Al,
telemedicine, precision medicine, and big
data analytics (BDAs), has revolutionized the
healthcare sector.’*) The transformative
potential of these advancements becomes
evident as we gaze into the future of
healthcare. The healthcare sector holds

tremendous promise, driven by the
convergence of state-of-the-art technologies,
data-driven methodologies, and a dedicated
commitment to mitigating healthcare
disparities. This synergy between healthcare
and technology  presents exciting
possibilities, paving the way for personalized
treatments that account for individual
variations and enhanced patient outcomes.
Moreover, this technological evolution has
the potential to establish a more accessible
healthcare system, dismantling barriers and
delivering quality medical services to diverse
populations, including those residing in
underserved areas.>

Conclusion

As we move into the next decade,
collaborative endeavours between healthcare
and technology are poised to redefine our
approach to wellness. The journey towards a
promising future requires active engagement,
innovation, and careful navigation of ethical
considerations within the healthcare sector.
By embracing these principles, stakeholders
in the healthcare ecosystem can collectively
contribute to a landscape that is not only
technologically advanced and efficient but
also profoundly centred on the well-being of
individuals and  communities.  This
transformative trajectory holds the potential
to create a healthcare environment that is
responsive to the evolving needs of society
and dedicated to fostering optimal health
outcomes for all.

References

1. Rajkomar A, Dean J, Kohane, IS. Machine Learning
in Medicine. N Engl J Med 2019; 380(14):1347-58.

2. Collins F S, Varmus H. A new initiative on precision
medicine. N Engl J Med 2015; 372(9):793-5.

3. Naithani N, Sinha S, Misra P, Vasudevan B, Sahu R.
Precision medicine: Concept and tools. Med J Armed
Forces India 2021;77(3):249-57.

4.  Giiven AT, Ozdede M, Sener YZ, Yildinm AO,
Altmtop SE, Ali OY, et al. Evaluation of machine
learning algorithms for renin-angiotensin-aldosterone
system inhibitors associated renal adverse event
prediction. Eur J Intern Med 2023;114:74-83.

42 Journal of Experimental Biology and Zoological Studies — Volume 2, Issue 1, January-June 2026



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Jeypal and Cherian / Precision medicine and Al in healthcare

Blank M, Goodman R. Electromagnetic fields stress
living cells. Pathophysiology 2009;16(2-3):71-8.

Shi K, Peng X, Xu T, Lin Z, Sun M, Li Y, et.al. Precise
Electromagnetic Modulation of the Cell Cycle and Its
Applications in Cancer Therapy. Int J Mol Sci 2025;
26(9): 4445.

BisianiJ, AnuguA, Pentyala S. It's Time to Go
Quantum in Medicine. J Clin Med 2023; 12(13):4506.
Kim Y, Bertagna F, D’Souza EM, Heyes JD,
Johannissen LO, Nery ET, et al. Quantum Biology: An
Update and Perspective. Quantum Rep 2021; 3:1-48.
Sutcliffe MJ, Scrutton NS. A new conceptual
framework for enzyme catalysis.Hydrogen tunneling
coupled to enzyme dynamics in flavoprotein and

quinoprotein enzymes. Eur J Biochem
2009;269(13):3096-102.
Tresadern G, Faulder P, Gleeson MP, Tai

Z, MacKenzie G, Burton NA, et al. Recent advances
in quantum mechanical/molecular mechanical
calculations of enzyme catalysis: hydrogen tunnelling
in liver alcohol dehydrogenase and inhibition of
clastase by  a-ketoheterocycles. Theor  Chem
Acc 2003;(109)108-17.

Engel GS. Quantum coherence in photosynthesis.
Procedia Chem 2011; 3(1): 222-31.

Alvarez PH, Gerhards L, Solo’yov IA, de Oliveira
MC. Quantum phenomenon in biologicak systems.
Front Quantum Sci Technol 2024; 3:1466906.

Sit’ko PS. Physics of the Alive: In Quantum Physics
of the Alive. Medical Aspects; Kiev, Ukraine:
Scientific Research Center of Quantum Medicine;
2005; pp.9-12.

Khan A, Barapatre AR, Babar N, Doshi J, Ghaly M,
Patel KG, et.al. Genomic medicine and personalized
treatment: a narrative review. Ann Med Surg (Lond)
2025; 87(3):1406-14.

Tannir NM, Vlachostergios PJ, CCarbone DP.
Precision medicine in oncology: Advances and
challenges. CA Cancer J Clin 2023; 73(3): 295-322.
Farsetti A, I1li B, Gaetano C. How epigenetics impacts
on human diseases. Euro J Int Med 2023; 114:15-22.
Smith ZD, Meissner A. DNA methylation: roles in
mammalian development. Nat Rev Genet 2013; 14(3):
204-20.

Zhang Y, Mei J, Li J, Zhang Y, Zhou Q, Xu F. DNA
Methylation in Atherosclerosis: A New Perspective.
Evid Based Complement  Alternat  Med
2021;2021:6623657.

Wu H,Zhang Y. Reversing DNA Methylation:
Mechanisms, Genomics, and Biological Functions.
Cell 2014; 156:45-68.

Watson JD, Crick FHC. “Molecular structure of
nucleic acids: a structure for deoxyribose nucleic
acid”. Nature 1953; 171: 737-8.

Jenuwein T, Allis CD. Translating the histone code.
Science 2001; 293(5532):1074-80.

Cardenas OJ, Tobar AC, Costa SC, Calero DS, Lopez-
Carrera A, German F et al. Epigenetic modulation by
life—style: advances in diet, exercise, and mindfulness
for disease prevention and health optimization. Front
Nutr 2025; 12:1632999.

Madrigano J, Bacerilli A, Mittleman MA,

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Wright RO, Sparrow D, Vokonas PS, et al. Prolonged
Exposure to Particulate Pollution, Genes Associated
with Glutathione Pathways, and DNA Methylation in
a Cohort of Older Men. Environ Health Perspect
2011;119(7):977-82.

Fathizadeh S, Nemati F. DNA based nanoscale
optoelectronic devices enabled by THz driven piezo
vibrotronic effect. Sci Rep 2025;15(1):29307.

Lidke K. Extracellular and Intracellular Signalling
Molecules Involved in Signalling Pathway. J Cell
Signal 2022; 7(6):282.

Priyadarshi S, Mazumder C, Neekhra B, Biswas S,
Chowdhury D, Gupta D, et al. OncoMark: a high-
throughput neural multi-task learning framework for
comprehensive cancer hallmark quantification.
Commun Biol 2025; 8(1):1434.

Chamkouri PH, Jianmin SI, Chen P, Niu C, Chen L.
A first step to develop quantum medicine:
Radiometers, detectors, and biosensors. Sens
Biosensing Res 2024; 44:100658.

Shetty KH, Desai DT, Patel HP, Shah DO, Mark

DP, Willcox MDP, et al. Contact lens as an emerging
platform for non-invasive bio-sensing: A review. Sens
Actuators Phys 2024;376:115617.

Rabehi A, Helal H, Zappa D, Comini E,
Advancements and Prospects of Electronic Nose in
Various Applications: A Comprehensive Review.
Appl Sci 2024;14(11):4506.

Bartolomucci A, Nobrega M, Ferrier T, Dickinson K,
Kaorey N, Nadeau A, et al. Circulating tumor DNA to
monitor treatment response in solid tumors and
advance  precision  oncology. NPJ  Precis
Oncol 2025;9(1):84.

Dameri M, Ferrando L, Cirmena G, Vernieri C,
Pruneri G, Ballestrero A, et al. Multi-Gene Testing
Overview with a Clinical Perspective in Metastatic
Triple-Negative Breast Cancer. Int J Mol
Sci 2021; 22(13):7154.

Polito M, Vincent P, Guiot E. Biosensor imaging in
brain slice preparations. Methods Mol Biol 2014;
1071:175-94.

Mousoulis C, Xu X, Reiter DA, Neu CP. Single Cell
Spectroscopy: Noninvasive Measures of Small-Scale
Structure and Function. Methods 2013;64(2):137-52.
Negahdary M, Sakthinathan I, Mirsadoughi E, Ligler
FS, Cote GL, Forster RJ, et al. Advances in biosensors
for diagnosis of Alzheimer’s and Parkinson’s diseases.
Biosens Bioelectron 2025; 284:117535.

Ovechkina VS, Zakian SM, Medvedev SP, Valetdino
va KR. Genetically Encoded Fluorescent Biosensors
for Biomedical Applications. Biomedicines 2021;
9(11):1528.

Sethi Y, Patel N, Kaka N, Kaiwan O, Kar J, Moinuddin
A, et al. Precision Medicine and the future of
cardiovascular diseases: A Clinically Oriented
Comprehensive Review. J Clin Med 2023; 12:1799.
Klein L, Fudim M,Etemadi M,Gordon R, Tibrewala A,
Hernandez-Montfort J, et al. Noninvasive Pulmonary
Capillary Wedge Pressure Estimation in Heart Failure
Patients with the Use of Wearable Sensing and Al
JACC Heart Fail 2025;13(8): 102513.

Journal of Experimental Biology and Zoological Studies — Volume 2, Issue 1, January-June 2026 43


https://pubmed.ncbi.nlm.nih.gov/?term=Bisiani+J&cauthor_id=37445540
https://pubmed.ncbi.nlm.nih.gov/37445540/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Anugu+A&cauthor_id=37445540
https://pubmed.ncbi.nlm.nih.gov/37445540/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Pentyala+S&cauthor_id=37445540
https://pubmed.ncbi.nlm.nih.gov/?term=%22Wu%20H%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Zhang%20Y%22%5BAuthor%5D
https://loop.frontiersin.org/people/3151569
https://loop.frontiersin.org/people/3151569
https://pubmed.ncbi.nlm.nih.gov/?term=%22Baccarelli%20A%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Baccarelli%20A%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Baccarelli%20A%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Wright%20RO%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Sparrow%20D%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Vokonas%20PS%22%5BAuthor%5D
https://www.sciencedirect.com/author/57001018700/lei-chen
https://www.sciencedirect.com/author/7402371322/dinesh-ochhavlal-shah
https://www.sciencedirect.com/author/7102860329/mark-d-p-willcox
https://www.sciencedirect.com/author/7102860329/mark-d-p-willcox
https://www.nature.com/npjprecisiononcology
https://www.nature.com/npjprecisiononcology
https://pubmed.ncbi.nlm.nih.gov/?term=Polito+M&cauthor_id=24052389
https://pubmed.ncbi.nlm.nih.gov/24052389/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Vincent+P&cauthor_id=24052389
https://pubmed.ncbi.nlm.nih.gov/?term=Guiot+E&cauthor_id=24052389
https://pubmed.ncbi.nlm.nih.gov/?term=%22Mousoulis%20C%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Xu%20X%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Reiter%20DA%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Neu%20CP%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Ovechkina%20VS%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Zakian%20SM%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Medvedev%20SP%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Valetdinova%20KR%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Valetdinova%20KR%22%5BAuthor%5D

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Jeypal and Cherian / Precision medicine and Al in healthcare

Kleiger RE, Stein PK, Bigger Jr JT. Heart Rate
Variability: Measurement and Clinical Utility. Ann
Noninvasve Electrocardiol 2005;10(1):88—-101.

Javed D, Dixit A, Anwar S, Giri N. Exploring the

between a Branched Chain Amino Acid Metabolite
Profile and Extremes of CoronaryArtery Disease in
Patients Referred for Cardiac Catheterization.
Atherosclerosis 2014; 232:191-6.

Integration of AYUSH Systems with Modern 49. Cavalu S, Popa A, Bratu I, Borodi G, Maghiar A. New
Medicine: Benefits, Challenges, Areas, and Evidences of Key Factors Involved in “Silent Stones”
Recommendations for Future Research and Action. J Etiopathogenesis and Trace Elements: Microscopic,
Prim Care Spec 2024; 5(1):11-5. Spectroscopic, and Biochemical Approach. Biol Trace
Khandekar P. Evaluating the Biochemical Changes in Elem Res 2015; 168: 311-20.

Human Physiology Induced by Homeopathic 50. Pereira NL, Farkouh ME, So D, Lennon R, Geller N,
Treatment: A Clinical Study. Afr J Biomed Res 2024; Mathew V, et al. Effect of Genotype-Guided Oral
27(4S):3286-94. P2Y12 Inhibitor Selection vs Conventional
Deshmukh PJ, Deshmukh SH. Epigenetic Correlates Clopidogrel Therapy on Ischemic Outcomes After
of Ayurvedic Prakriti: A Narrative Review Bridging Percutaneous Coronary Intervention. JAMA 2020;
Personalized Medicine and Population Therapeutics. J 324(8):761-71.

Popul Ther Clin Pharmacol 2025; 32(7):1501-1514. 51. Manzoni C, Mammana S, Gagliardi S, Bignotto M.
Siscovick DS, Barraj LM, Fretts AM, Mozaffarian D, Multi-omics data integration for predicting disease and
Kris-Etherton PM, Lichtenstein AH. Omega-3 therapeutic response. Trends Pharmacol Sci 2020;
Polyunsaturated Fatty Acid (Fish Oil) 41(5):364-717.

Supplementation and the Prevention of Clinical 52. Gardner S, Das S, Taylor K. Al Enabled Precision
Cardiovascular Disease: A Science Advisory from the Medicine: Patient Stratification, Drug Repurposing
American Heart Association. Circulation 2017; and Combination Therapies. In: Cassidy JW, Taylor B,
135(15): e84-e103. editors. Artificial Intelligence in Oncology Drug
Fuentes NR, Kim E, Fan YY, Chapkin RS. Omega-3 Discovery and Development. IntechOpen (Open
fatty acids, membrane remodeling and cancer access pre-reviewed chapter); 2020. Available from:
prevention. Mol Aspects Med 2018; 64:79-91. https://www.intechopen.com/chapters/72211  [Last
Johnson KB, Wei WQ, Weeraratne D, Frisse ME, accessed on 2025 Dec 17].

Misulis K, Rhee K, et al. Precision Medicine, Al, and 53. Johnson KB, Marth CJ, Li Y, Durbin RD, Stein LD.
the Future of Personalized Health Care. Clin Transl Sci The Impact of Next-Generation Sequencing on Cancer
2021;14(1):86-93. Genomics: From Discovery to Clinic. Front Genet
Gupta S, Narasimha V, Lakshmi VA. Artificial 2019; 11(9): a036269.

Intelligence (AI) in Ayurveda: Its Application and 54. Johnson KB, Wei WQ, Weeraratne D, Frisse ME,

Relevance. Ayushdhara 2025; 12(1):1-10.

Montolalu IA. The Role of Telemedicine in Expanding
Healthcare Access: A Post-Pandemic Evaluation of
Virtual Care Models. Mandalika Journal of Medical
and Health Studies 2024; 2(1):59-67.

Landers FC, Hertle L, Pustovalov V, Sivakumaran D,
Oral CM, Brinkmann O, etal. Clinically ready
magnetic microrobots for targeted therapies. Science
2025; 390(6773):710-5.

Bhattacharya S, Granger CB, Craig D, Haynes C, Bain
J, Stevens RD, et al. Validation of the Association

Misulis K, Rhee K et.al. Precision medicine, Al, and
the future of personalized health care. Clin Transl Sci
2021; 14(1):86-93.

How to cite this article: Jeypal V, Cherian T. Integrated precision medicine and artificial
intelligence in healthcare. Journal of Experimental Biology and Zoological Studies 2026;
2 (1):29-44.

44

Journal of Experimental Biology and Zoological Studies — Volume 2, Issue 1, January-June 2026



https://pubmed.ncbi.nlm.nih.gov/?term=%22Kleiger%20RE%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Stein%20PK%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Bigger%20JT%22%5BAuthor%5D
https://www.intechopen.com/books/10107
https://www.intechopen.com/books/10107
https://www.intechopen.com/chapters/72211

