Genotype informed ​Bayesian dosing of tacrolimus in paediatric solid organ transplant patients
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Background: Tacrolimus is essential for preventing transplant rejection but exhibits high pharmacokinetic variability. Standard dosing frequently results in suboptimal exposure, risking rejection and toxicity. While precision dosing improves adult outcomes, paediatric data are limited, necessitating pediatric-specific evidence to optimize tacrolimus therapy in children. Aim: To evaluate the effectiveness of genotype-informed Bayesian dosing of tacrolimus in paediatric solid organ transplant compared to standard of care weight-based dosing.  Methods: Participants (n=45) of this prospective single-arm cohort study receive initial dosing informed by CYP3A4/5 genotypes, with Bayesian dose optimization using NextDose software from day 4 through week 8 post-transplant. The study assesses and compares tacrolimus target range attainment and clinical outcomes including rejection and toxicity with the retrospective standard-of-care cohort. Results: To date, 26 patients have been enrolled with pharmacogenetic results available for 24 patients; 9 have completed the 8-week study period. CYP3A5 genotype distribution includes 8 expressers (*1/*3, 33%), 1 extensive expresser (*1/*1, 4%), and 15 non-expressers (63%). The prospective genotype-informed Bayesian dosing group demonstrated significantly higher time in therapeutic range over retrospective standard of care (71.3% [SD 11.4] vs 59.3% [SD 15.4], p < 0.05), while coefficient of variation was similar between groups (27.7% [SD 5.3] vs 28.3% [SD 9.9], respectively). Conclusions: Preliminary results suggest using genotype-informed Bayesian dosing can improve tacrolimus concentration control in paediatric transplant recipients. This first-of-kind study will provide essential paediatric-specific evidence on whether precision dosing strategies combining pharmacogenetics and Bayesian optimisation can improve tacrolimus dosing and clinical outcomes in the critical early post-transplant period.
