Pharmacogenetic variability and clinical recommendations in a randomized trial for SSRI antidepressants
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Introduction. Genetic polymorphisms in CYP2D6 and CYP2C19 significantly affect SSRI metabolism and clinical outcomes. Systematic data from Indian populations remain limited, especially in the context of prospective randomized pharmacogenetic (PGx) trials.

Aims. To describe allele, genotype, and predicted metabolizer phenotype distributions in depressed patients, and to summarize PGx recommendations provided in the intervention arm.
Methods. DNA samples from 205 adults with newly diagnosed major depressive disorder enrolled in a double-blind randomized trial were genotyped for CYP2D6 and CYP2C19 variants, including copy number variations. Genotypes were translated to metabolizer phenotypes according to guidelines. In the PGx arm (n=102), actionable recommendations were issued to treating psychiatrists.

Results. CYP2D6 variants included *2A (49.5%), *2 (33.9%), *4 (9.7%), *3 (6.5%), and gene deletions (*5, 4.6%). CYP2C19 variants included *2 (34.4%), *17 (18.6%), and *3 (1.7%). Predicted CYP2D6 phenotypes were normal metabolizers (55.1%), intermediate metabolizers (37.1%), poor metabolizers (2.4%), and ultrarapid metabolizers (5.4%). For CYP2C19, phenotypes were intermediate metabolizers (41.9%), normal metabolizers (28.8%), poor metabolizers (13.3%), rapid metabolizers (13.6%), and ultrarapid metabolizers (2.4%). In the PGx arm, 82/102 patients (80.4%) received at least one recommendation. Across 120 recommendations, the most frequent were lower starting dose and slower titration (34.2%) and reduced maintenance dosing (31.7%) for CYP2D6 and CYP2C19 intermediates respectively. Additional advice included alternative drug selection for CYP2D6 ultrarapid metabolizers (5.0%) and dose reductions/alternatives for CYP2D6 poor metabolizers (2.5%).

Discussion. This study provides one of the first systematic descriptions of CYP2D6 and CYP2C19 variability in Indian patients with depression, demonstrating high frequencies of intermediate metabolizer phenotypes and frequent need for PGx-based prescribing adjustments. The predominance of dose-reduction and titration-related recommendations highlights the clinical relevance of PGx integration in optimizing SSRI therapy.
