Pharmacokinetics of mycophenolate mofetil in stem cell transplant recipients
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Background: Mycophenolate mofetil (MMF) is increasingly used in the prophylaxis of graft-versus-host disease (GVHD) after hematopoietic stem cell transplantation (HCT). Earlier small studies have found that the standard MMF dose (1 g BID) results in much lower MPA trough concentrations in HCT recipients than in renal transplant recipients. This suggests that the pharmacokinetics of MMF in HCT may be different than in renal transplantation. This pilot study aimed at analyzing the pharmacokinetics of MMF in HCT.

Methods: Serial plasma samples were taken from fifteen HCT recipients in the first month after transplantation after twice daily oral intake of a median MMF dose of 1500 mg. Plasma concentrations of MPA, the glucuronide metabolite of MPA (MPAG) and the acylglucuronide metabolite of MPA (AcMPAG), as well as free MPA were quantified. Noncompartmental methods were used for pharmacokinetic analysis.

Results: Median (minimum and maximum) MPA clearance (CL), half-life, MPA AUC0-12, MPAG AUC0-12 and AcMPAG AUC0-12 (the latter three normalized to 1000 mg MMF) were respectively 56 L/h (29-98 L/h), 2.3 hours (0.8-5.7 h), 18 mg*h/L (10-35 mg*h/L), 430 mg*h/L (146-1638 mg*h/L) and 3.2 mg*h/L (0.48-8.3 mg*h/L). Median free fraction was 0.96% (0.54-3.1%). MPA concentrations were below 2 mg/L 8 hours after MMF administration, indicating the absence of enterohepatic recirculation (EHC). MPA CL significantly increased with the number of highly protein bound concomitant used  drugs (p=0.001).
Conclusion: Due to a 2-fold higher CL, exposure to MPA in HCT recipients with standard MMF doses is low. The reason for the higher CL is unknown, but impaired absorption from the gut or the absence of EHC may contribute. Based on the present analysis, studies are warranted with larger patient numbers, to establish HCT specific MMF dosing schedules and MPA target concentrations. For the time-being, more frequent dosing (three or four times per day) is advised. 
