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Abstract

Variations in drug-metabolizing enzyme activity significantly influence drug metabolism rates, blood concentration, and
therapeutic efficacy, constituting a crucial genetic factor underlying individualized drug responses. Failure to identify these genetic
polymorphisms may result in suboptimal treatment outcomes or aggravated toxic side effects, making personalized medication
based on genetic information a vital pathway for precision medicine. This study investigates the effects of genetic variations in key
metabolic enzymes such as CYP450 and UGT on cardiovascular drugs, antidepressants, anticoagulants, and anticancer chemotherapy
agents, while highlighting the value of metabolic phenotype classification in dosage adjustment. The paper also addresses clinical
implementation barriers including high genetic testing costs, inconsistent interpretation standards, and insufficient evidence
frameworks. Proposed strategies encompass establishing standardized testing protocols, building population-specific genetic
databases, and enhancing multicenter evidence-based research to support personalized medication practices.
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