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DESCRIPTION reduces trial and error prescribing, improves treatment
outcomes, and minimises adverse drug reactions. As

Modern medicine has achieved remarkable success in improving
life expectancy and reducing the burden of many diseases.
of the of

conventional healthcare is the assumption that patients with the

Nevertheless, one longstanding  limitations
same diagnosis will respond similarly to identical treatments.
Clinical experience repeatedly demonstrates that therapeutic
responses vary considerably between individuals, with some
patients experiencing excellent outcomes while others derive
limited benefit or develop serious adverse effects. Precision
medicine has emerged as a response to this challenge by
promoting individualized therapeutic strategies based on the
biological characteristics of each patient rather than relying
solely on disease classification. Precision medicine integrates
information from multiple sources, including genetic variation,
molecular profiles, clinical history, environmental exposure and
lifestyle factors, to guide healthcare decisions. Rather than
replacing traditional clinical practice, it enhances clinical
decision making through a more comprehensive understanding
of disease mechanisms. This shift represents an evolution from
reactive disease management toward predictive, preventive and

patient centred healthcare.

The rapid progress of genomic technologies has played a central
role in advancing precision medicine. High throughput DNA
(Deoxyribonucleic Acid) sequencing has become faster, more
accurate and increasingly affordable, allowing researchers and
clinicians to identify genetic alterations associated with disease
susceptibility and treatment response. Genetic testing now
supports the diagnosis of numerous inherited disorders and
provides valuable information for selecting targeted therapies in
several chronic and complex diseases. These developments have
demonstrated that understanding individual genetic variation

can  significantly  improve  therapeutic  decisionmaking.
Pharmacogenomics represents one of the most practical
applications of precision medicine. Genetic differences

influence how individuals absorb, metabolise and eliminate
medications, contributing to considerable variability in drug
efficacy and toxicity. By identifying gene variants associated with
drug metabolism, clinicians can select appropriate medications
and optimise dosage before treatment begins. Such an approach

pharmacogenomic testing becomes increasingly integrated into
routine healthcare, it has the potential to improve medication
safety across diverse therapeutic areas.

Cancer treatment has become one of the leading examples of
successful precision medicine. Rather than categorising tumours
solely according to their anatomical location, modern oncology
increasingly relies on molecular profiling to identify specific
genetic mutations that drive tumour growth. Therapies directed
against these molecular targets have produced substantial
improvements in survival for selected patient populations while
ineffective

the
clinicians to personalise
biology than
conventional classification alone. Beyond oncology, precision

reducing unnecessary exposure to treatments.

Molecular diagnostics continue to expand range of

actionable biomarkers, enabling

treatment plans based on tumour rather

medicine is demonstrating growing relevance in cardiovascular
disease, diabetes, rare genetic disorders, autoimmune diseases,
and  infectious  diseases. In

neurological ~ conditions

cardiovascular medicine, genetic information assists in
identifying individuals at elevated risk before symptoms develop,
supporting preventive interventions. In rare diseases, genomic
sequencing has shortened diagnostic journeys for many patients
who previously experienced years of uncertainty. Similar
molecular
detection  of
targeted

technologies  are

advances are in neurology, where
the
neurodegenerative disorders and facilitate
strategies.  Digital  health

accelerating the evolution of precision medicine. Wearable

emerging

biomarkers may  improve early
more

therapeutic

devices, remote monitoring systems, electronic health records
and mobile health applications continuously generate valuable
clinical data that complement genomic information. Artificial
intelligence and machine learning can analyse these complex
datasets, identify hidden support
personalised treatment recommendations. Predictive algorithms

clinical ~patterns and
may enable earlier disease detection, identify individuals at risk
of disease progression and assist clinicians in selecting optimal
based updated

Biomarker become

interventions on continuously patient

information. discovery has another

cornerstone of precision medicine.
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