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An immunosuppressive antimetabolite, mycophenolate mofetil (MMF), has been widely used in combination with
a calcineurin inhibitor for organ transplantation and autoimmune diseases. A fixed dosing of MMF often causes bone
marrow toxicity or cytomegalovirus antigenemia under the optimal dosing of calcineurin inhibitors. Pharmacokinetic
characteristics of MMF and its relation to the degree of immune suppression have not been fully clarified in clinical prac-
tice. This review summarizes our achievements on pharmacokinetic disposition of mycophenolic acid (MPA) and ino-
sine 5’-monophosphate dehydrogenase (IMPDH) activity in patients with kidney transplantation and with lupus
nephritis. Contribution of enterohepatic recirculation to plasma disposition of MPA in lupus nephritis patients was
similar to that in tacrolimus-treated kidney transplant recipients. MPA pharmacokinetics in lupus nephritis was charac-
terized by high MPA clearance most likely due to better renal function. In addition, concomitant metal cation decreased
MPA concentration in patients receiving tacrolimus but not cyclosporine. This interaction may depend on amount of
biliary-excreted MPA glucuronide. Renal clearance of MPA was higher in cyclosporine- than tacrolimus-treated
patients. Its ratio to creatinine clearance was much higher than unbound fraction of MPA in each calcineurin inhibitor
treatment. These kinetic data revealed the presence of renal tubular secretion in the urinary excretion process. In mul-
tivariate analysis, the plasma disposition of MPA and its glucuronides affected IMPDH activity in erythrocytes. The
IMPDH activity might be a useful marker reflecting a long-term exposure by MPA. Our findings in this review would
contribute to optimal dosing of MMF in immunosuppressive regimen including a calcineurin inhibitor.
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Fig. 1. Pharmacokinetic Disposition of Mycophenolate Mofetil (MMF) (A) and Its Pharmacological Mechanism (B)
MPA, mycophenolic acid; MPAG, MPA phenolic glucuronide; AcMPAG, MPA acyl glucuronide; CyA, cyclosporine; IMPDH, inosine 5'-monophosphate
dehydrogenase; IMP, inosine 5"-monophosphate; XMP, 5’-xanthosine monophosphate; and GMP, 5’-guanosine monophosphate.
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Fig. 2. Comparison of Plasma Disposition of Mycophenolic Acid (MPA) and Its Glucuronide (MPAG) between Patients with Kid-

ney Transplantation and with Lupus Nephritis

(A) Dose-normalized AUC,_, of MPA, (B) Dose-normalized AUC, ;, of MPAG, (C) Ratio of MPAG AUC, ;, to MPA AUC, ,, and (D) Ratio of MPA
AUCs_; to MPA AUC 5. Tac (n=8), CyA (n=16), and LN (n=6). Box plots represent the median, 25th, and 75th percentiles. The whiskers indicate the range
and extend within 1.5 times the length of the inner quartiles. Tac, tacrolimus; CyA, cyclosporine; LN, lupus nephritis; AUCy-;,, AUC from 0 to 12 hours; and

AUC; 5, AUC from 0 to 12 hours. **p
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Fig. 3. Influence of Concomitant Metal Cations (MCs) on Plasma Disposition of Mycophenolic Acid (MPA) and Its Glucuronide
(MPAG) in Stable Kidney Transplant Recipients in Stratified Analysis Based on a Calcineurin Inhibitor (CNI) Treatment

(A) MPA C,, (B) MPAG C,, and (C) Ratio of MPAG C, to MPA C,. Tac-treated MC — group (n=18), Tac-treated MC + group (n=7), CyA-treated MC

— group (n=26), and CyA-treated MC+ group (n=8). All values were presented as mean +S.D. C, plasma trough concentration; Tac, tacrolimus; CyA, cy-

closporine; MC —, MC non-treated; and MC+, MC co-treated. *#p<{0.05; and **#P<0.01, one-way analysis of variance and post hoc Bonferroni comparison.
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Influence of a Calcineurin Inhibitor Treatment on Urinary Excretion and Unbound Fraction of Mycophenolic Acid (MPA) in

(A) Renal clearance ratio of MPA to creatinine, (B) Urinary-excretion amount of MPA, and (C) Unbound fraction of MPA. CyA (n=18) and Tac (n=12).
Box plots represent the median, 25th, and 75th percentiles. The whiskers indicate the range and extend within 1.5 times the length of the inner quartiles. Tac, tacroli-

mus; and CyA, cyclosporine. *p<0.05, Mann-Whitney U test.
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Relationships between Plasma Concentrations of Mycophenolic Acid (MPA) (A), Its Phenolic Glucuronide (MPAG) (B)

and Acyl Glucuronide (AcMPAG) (C) and Inosine 5'-monophosphate Dehydrogenase (IMPDH) Activity in Erythrocytes in Kid-

ney Transplant Recipients

IMPDH activity in erythrocytes (n=6) from predose (dots) to 12 hours (arrows) after mycophenolate mofetil administration 30 days after transplantation is
shown. Blood samples in 6 patients were drawn at predose (dots), 30 minutes, and 1, 2, 5, 8, and 12 (arrows) hours after morning drug administration 30 days after

transplantation.
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