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Abstract: Pharmacogenomics (PGx) is transforming modern healthcare by shifting treatment strategies
away from generalized prescribing toward personalized, gene-guided therapy. By examining genetic
variations that influence drug metabolism, transport, and target interactions, PGx enables safer and
more effective medication selection. This field leverages technologies such as targeted genotyping and
next-generation sequencing to predict treatment response and reduce adverse drug reactions. Although
PGx has demonstrated major benefits in areas like oncology, cardiology, and emerging fields such as
psychiatry, several barriers limit full clinical integration—including physician knowledge gaps,
regulatory constraints, inconsistent biomarker validation, and complex environmental influences.
Continued advancements in research, clinical infrastructure, and education are essential to fully
implement personalized medicine and ensure equitable access to its benefits
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