Should the mycophenolate mofetil dose be based on total or unbound mycophenolic acid exposure when renal function is impaired or when albumin levels are low?
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Background: Impaired renal function (RF) and low plasma albumin levels (ALBM) are associated with decreased total exposure to mycophenolic acid (MPA). A hypothesis for the underlying mechanism is that both lead to decreased binding of MPA to albumin. The subsequent increase of MPA unbound fraction (fu) produces an increased total MPA clearance. This hypothesis was tested in the present study using a semi-mechanistic population pharmacokinetic model for the protein binding of MPA. The generated knowledge helps to determine whether mycophenolate mofetil (MMF) dose adjustments are necessary when RF is impaired or when ALBM is low.
Methods: Retrospective pharmacokinetic data of unbound and total MPA, and total MPAG were obtained from 88 renal transplant recipients. Data were available on day 11 and day 140 after transplantation. All patients were concurrently treated with cyclosporine and steroids. Data were analyzed using the non-linear mixed effects modeling program, NONMEM.
Results: The protein binding of MPA was significantly correlated with creatinine clearance (CrCl), ALBM and the MPAG concentration (p<0.001): a reduction of CrCl from 60 to 10 mL/min correlated with an increase of fu from 2.7% to 4.6%, accumulation of total MPAG concentrations from 50 to 150 mg/L correlated with an increase of fu from 2.8% to 3.7%, and a change in plasma albumin level from 40 to 30 g/L correlated with an increase of fu from 2.6% to 3.4%. No significant correlations were detected between the exposure to unbound MPA and ALBM, CrCl and MPAG concentration.
Conclusion: The results support the hypothesis that low CrCl, low ALBM, and high MPAG concentrations decrease total MPA exposure through decreased MPA binding to albumin, as fu is significantly increased. Unbound MPA exposure is unaffected. The relationship between fu and MPAG concentrations suggests that MPAG displaces MPA from its albumin binding sites. Because unbound MPA is regarded as the pharmacologically active moiety, MMF dose adjustments may not be indicated when RF is impaired or when ALBM are low, even when total MPA concentrations are outside the therapeutic window.
