A scoping review of CYP2C19 genetic variant frequencies in clopidogrel-indicated populations.
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Introduction. Clopidogrel, an antiplatelet prodrug, is metabolised by CYP2C19 into its active metabolite. CYP2C19 loss of function (*2 and *3) and gain of function (*17) alleles are highly prevalent in the general population and have implications for the safety and efficacy of clopidogrel. Genotype-predicted intermediate and poor metabolisers have reduced clopidogrel active metabolite concentrations and are at risk of secondary cardiovascular events. To date, the global prevalence of CYP2C19 genetic variants in clopidogrel-indicated populations has not been reported. 
Aims. To summarise the frequency of CYP2C19 diplotypes and metaboliser phenotypes in clopidogrel-indicated populations by geographic region.
Methods. Scopus (from database inception to 29th April 2025), Ovid MEDLINE and Ovid Embase (both from database inception to 6th May 2025) were searched. Included studies tested for CYP2C19 *2, *3 and *17 alleles at a minimum, to comply with the Association for Molecular Pathology Tier 1 recommendation for pharmacogenomic (PGx) testing and to ensure detection of multi-variant diplotypes (e.g. *2/*3). Diplotype and phenotype frequencies were recorded per country and aggregated by geographic regions (East Asia, South Asia, Southeast Asia, Middle East and North Africa (MENA), Europe and the Americas). Data were analysed using descriptive statistics (range, median).
Results. 45 studies were included in the review. East Asia (20 studies, n=10691) had the highest frequency of intermediate and poor metabolisers (range: 54%-77%, median: 61%), followed by South Asia (3 studies, n=904, 47%-71%, 55%) and Southeast Asia (3 studies, n=1269, 46%-58%, 55%). *1/*2 was the most common intermediate metaboliser diplotype while *2/*2 was the most common poor metaboliser diplotype in all regions. MENA (7 studies, n=1072) had the highest frequency of rapid (*1/*17) and ultra-rapid (*17/*17) metabolisers (27%-44%, 30%), followed by Europe (4 studies, n=607, 29%-37%, 32%). In the Americas (8 studies, n=5721), both intermediate and poor metabolisers (14%-49%, 28%) and rapid and ultra-rapid metabolisers (14%-36%, 31%) were common. 
Discussion. There is a high prevalence of CYP2C19 poor and intermediate metabolisers, especially in Asia, highlighting regions where PGx-guided antiplatelet therapy has the greatest potential to improve patient outcomes.
