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Introduction Pharmacogenomic (PGx) testing can improve medication safety and efficacy, but the real-world value of reactive testing remains uncertain, particularly in older adults with polypharmacy.

Aims To model the clinical and economic potential of implementing reactive PGx panel testing in a PGx-naïve, publicly funded health system.

Methods We analysed 414,746 adults ≥51 in NHS Greater Glasgow & Clyde (2016–2021) using TRE-linked prescribing, demographic, and clinical data, focusing on PREPARE drugs. Economic modelling assumed a one-off £100 PGx test, a 45% actionable rate (PREPARE, adjusted for real-world polypharmacy), and 100/75/50% actioning. Each action yielded 0.02 QALYs (base) or 0.01 (conservative), discounted 3.5%/year; NMB used £20,000/QALY, with phased rollout for Scotland’s ≥60s at 20% uptake/year.
Results By 2021, 58% of older adults were prescribed at least one PGx drug, including 41% exposed to PREPARE drugs. Targeting high-risk groups (≥5 long-term conditions or ≥5 medications) produced ICERs of £300–£1,200 per actioned item, equivalent to £6,000–£20,000 per QALY under base-case assumptions (0.02 QALY gain, 75% actioning). One-way sensitivity analyses showed cost-effectiveness was retained unless test costs exceeded £500, actioning rates fell below 50%, or QALY gain dropped <0.01. Ten-year costs remained <£100 per person tested. At scale, phased national rollout could yield 180,000 QALYs and £1.3 billion NMB.

Discussion Reactive PGx testing for PREPARE drugs is potentially cost-effective when targeted to older adults with polypharmacy or multimorbidity. These findings provide a policy-relevant baseline for national implementation and a framework for prospective real-world evaluation, though estimates remain illustrative in the absence of genotype and outcome data.
