Pharmacogenomic testing: Gaps, recommendations and implications for adverse event prevention
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Introduction. Pharmacogenomics (PGx) can help identify patients at higher risk of serious adverse drug reactions (ADRs) or therapeutic failure. However, there is a significant gap in clinical adoption of PGx testing in low- and middle-income countries (LMICs). 
Aims. To assess prescription rates and ADRs of drugs with PGx Testing Required or Recommended and Actionable PGx according to ClinPGx (https://www.clinpgx.org/guidelineAnnotations) at a tertiary care hospital in Central India.
Methods. This was a retrospective observational study correlating prescription audit data from January 2016 to July 2025 and pharmacovigilance data from March 2014 to July 2025. 
Results. A total of 3827 (33.61%) out of 11,388 prescriptions analyzed contained one or more drugs with PGx testing required (45, 0.40%), recommended (31, 0.27%), or actionable (3751, 32.94%) in 1988 (51.95%) men, and 1839 (48.05%) women, with a mean age 40.91 years. Out of the total 4977 adverse drug reactions reported during the study period, drugs in the above categories were suspected to cause 337 (6.77%) ADRs in 282 patients, including 126 (44.68%) men, and 146 (55.32%) women, with a mean age 39.74 years. These included 106 (2.13 %) cases of cutaneous hypersensitivity reactions, with 19 (0.44 %) serious cADRs, including 10 cases of Stevens Johnson Syndrome (SJS) and SJS-TEN (Toxic Epidermal Necrolysis) overlap, which could have been predicted by testing specific HLA genes. There was one case each of hemolysis and methemoglobinemia with dapsone, which could have been pre-empted by ruling out G6PD deficiency. Antiepileptics (valproic acid, carbamazepine, oxcarbazepine) were the most frequently prescribed drugs with testing required or recommended, and the most common suspected drugs in ADRs (64, 26.34%), followed by hydroxychloroquine (45, 18.52%). Pantoprazole was the most prescribed drug with actionable PGx. No PGx testing was carried out for any of the prescribed or suspected drugs. 
Discussion. There was significant prescribing and ADRs with drugs with PGx testing required, recommended or actionable. Although the ADRs reported cannot be ascribed to lack of testing with any degree of certainty, at least some of these could represent missed opportunities for prevention, highlighting the need to adopt PGx testing.
