Pharmacogenetic determinants of response variability to SGLT2 inhibitors
ZOUAOUI Nour Elhouda1,2, BEN HAMMAMIA Syrine1,2,3, FERCHICHI Khouloud1,2,3, DALDOUL Mouna1,2,3, BEN SASSI Mouna1,2,3, EL JEBARI Hanene1,3, ZOUARI Mohamed1,3, CHARFI Rim1,2,3, SALOUAGE Issam1,2,3, DAGHFOUS Riadh1,2, GAIES Emna1,2,3, TRABELSI Sameh1,2,3. 1.Department of Clinical Pharmacology, Chalbi Belkahia National Center for Pharmacovigilance, Tunis, Tunisia. 2.University of Tunis El Manar, Faculty of Medicine of Tunis. 3.
Research Laboratory in Clinical and Experimental Pharmacology (LR16SP02) 
Introduction. Sodium–glucose cotransporter 2 inhibitors (SGLT2i) have emerged as a cornerstone therapy in type 2 diabetes mellitus (T2DM), heart failure, and chronic kidney disease, demonstrating cardiovascular and renal protection beyond glycemic control (Seidu S et al, 2024). These benefits have been consistently confirmed in large randomized clinical trials such as EMPA-REG OUTCOME (Zinman B et al, 2015), CANVAS Program (Neal B et al, 2017), DECLARE–TIMI 58 (Wiviott SD et al, 2019), DAPA-HF (McMurray JJV et al, 2019), and DAPA-CKD (Heerspink HJL et al, 2020).

Despite these robust outcomes, substantial interindividual variability in therapeutic response persists, suggesting a contribution of pharmacogenetic factors affecting both pharmacodynamic and pharmacokinetic pathways.
Aims. To evaluate the role of pharmacogenetic determinants in the variability of response to SGLT2 inhibitors.
Methods. A structured literature review was conducted using PubMed and Google Scholar, focusing on studies addressing genetic variability associated with SGLT2i response.
Results. The SLC5A2 gene encodes the sodium–glucose cotransporter 2 (SGLT2), predominantly expressed in the S1 segment of the proximal renal tubule where it mediates the majority of renal glucose reabsorption (Wright Emet al, 2011).

Loss-of-function variants responsible for familial renal glucosuria constitute a natural human model of impaired glucose reabsorption and may attenuate the pharmacodynamic effect of SGLT2 inhibition (Allaire P et al 2025) suggesting a potential reduction in therapeutic efficacy in carriers of such variants.

Beyond rare variants, single nucleotide polymorphisms (SNPs) in SLC5A2 have been associated with interindividual variability in response to dapagliflozin (Abou Warda AE et al, 2025), including differences in glycemic control, natriuresis, and cardiorenal outcomes in heart failure populations, supporting a modulatory role of genetic variability on both metabolic and pleiotropic drug effects.

From a pharmacokinetic perspective, SGLT2 inhibitors undergo extensive phase II metabolism via glucuronidation mediated by UGT1A9, UGT2B4, and UGT2B7. Functional polymorphisms in these enzymes may influence systemic exposure, clearance, and elimination half-life. However, the clinical impact of these variants remains uncertain due to inconsistent and non-replicated findings across studies (Koo N et al, 2025).

More broadly, pharmacogenomic translation in cardiometabolic therapeutics remains limited, as illustrated by large-scale analyses highlighting modest effect sizes and poor replication of candidate gene associations in clinical outcomes (Roden DM et al, 2019).
Discussion. Pharmacogenetic variability, particularly involving SLC5A2, emerges as a potential determinant of response to SGLT2 inhibitors. Further large-scale studies are required to confirm these associations and support their integration into precision medicine approaches.
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