Impact of OCT1 Polymorphism on Metformin Pharmacokinetics in T2DM Patients
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Introduction. Metformin demonstrates considerable interindividual variability in therapeutic response among type 2 diabetes mellitus (T2DM) patients. Genetic variations in Organic Cation Transporter 1 (OCT1), which mediates the hepatic uptake and pharmacokinetics of metformin, represent a potential explanation for this variability.
Aims. This study aimed to evaluate the influence of OCT1 polymorphisms (rs2282143, rs628031, rs622342) on metformin pharmacokinetics parameters in T2DM patients. 

Methods. This cross-sectional study analyzed 117 DNA samples. Genotyping was performed using Sanger sequencing. A subset (n=34) underwent pharmacokinetic assessment with blood collection at 0, 1, 2, and 5 hours following metformin administration. Plasma metformin concentration was measured by UPLC and differences in Cmax and AUC0-5 between patients with and without variant alleles were analyzed with t-tests.
Results. The mutant allele frequencies were 13% (rs2282143), 52% (rs628031), and 50% (rs622342). No significant pharmacokinetic differences were found. The geomean Cmax was 2.4±0.8 vs. 2.6±0.8 mg/L (p=0.495) and the geomean AUC0-5 was 9.1±3.0 vs. 10.4±2.8 mg·h/L (p=0.250). The median Tmax was comparable (1.9 vs. 1.6 hours, p=0.216).
Discussion. These findings indicate that the investigated OCT1 polymorphisms do not significantly affect metformin pharmacokinetics in this T2DM population, suggesting that other genetic or physiological factors may be primarily responsible for the observed variability in metformin exposure and response.
