
Mycophenolic acid (MPA): immunosuppressant drug preventing graft rejection
• inhibits inosine-monophosphate dehydrogenase (IMPDH)
• acts inside peripheral blood mononuclear cells (PBMCs) [1]

• highly bound to plasma proteins
• narrow therapeutic index requires therapeutic drug monitoring (TDM) [2]

• based on total MPA AUC0-12 in plasma [3]
 Interest of TDM at cellular level ?
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• Steady state reached at M2
• Structural model selection on BIC and goodness-of-fit plots
• Covariate model selection on Wald test

Introduction

MPA exposition:
• MPA exposures in the plasma and in PBMCs at D15 versus organ rejection at the

end of the CIMTRE study (M6)
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• First population PK model describing plasma total and unbound plus cellular MPA with PK parameter estimates close to values from the literature [6]

• No significant association between graft rejection and plasma total and unbound and cellular MPA exposure, although few graft rejections (n=13)
• Perspective: to explore association between adverse events and plasma total and unbound and cellular MPA exposure

Results

Conclusions

𝑡𝑜𝑡𝑎𝑙 𝑀𝑃𝐴 = 1 + 𝐵𝑚𝑎𝑥 × [𝑢𝑛𝑏𝑜𝑢𝑛𝑑 𝑀𝑃𝐴]

• Covariate: human serum albumine (HSA), creatinine clearance (CrCL) at each
occasion and genotype of ABCB1, MRP1 and OATP1B3 transporters [4,5,6]

1. to build a model describing data collected in study CIMTRE in adult kidney
transplant recipients

2. to predict exposition (AUC0-12) to plasma MPA total and unbound and cellular MPA
3. to evaluate associations with the occurrence of graft rejections

• Satisfactory goodness of fit plots

Parameter

Basic Model Covariate Model

Estimate (RSE%)
Inter-individual

variability (RSE%)
Intra-individual

variability (RSE%)
Estimate
(RSE%)

Inter-individual
variability (RSE%)

Intra-individual
variability (RSE%)

Tk0 (hrs) 1.29 (8) 0.45 (16) 0.66 (7) 1.29 (8) 0.44 (15) 0.60 (7)

Vc/F (L) 1580 (11) - - 1620 (9) - -

CL/F (L.h-1) 898 (5) 0.35 (10) 0.22 (9) 900 (4) 0.30 (11) 0.23 (9)

Q/F (L.h-1) 2560 (13) - 1.25 (11) 2040 (15) - 1.53 (9)

Vp/F (L) 16900 (28) 1.73 (14) 1.11 (15) 19400 (29) 1.70 (15) 0.89 (20)

Bmax 55.3 (3) 0.23 (25) - 56.5 (3) 0.16 (53) -

CLin/F (L.h-1) 1010 (13) - - 1200 (12) - -

CLout/F (L.h-1) 34.3 (16) 0.745 (11) 0.90 (6) 43.8 (16) 0.70 (12) 0.91 (6)

Vcell/F (L) 1550 (20) - 1.24 (13) 1980 (18) - 1.33 (11)

βCL/F, CrCL - - - 0.38 (19) - -

βVp/F, CrCL - - - - 1.03 (40) - -

βBmax, HSA - - - 1.46 (15) - -

βCLout/F, ABCB1 - - - - 0.64 (44) - -

σunbound (%) 0.28 (6) - - 0.28 (6) - -

σtotal (%) 0.29 (4) - - 0.29 (4) - -

σcellular (%) 0.39 (16) - - 0.39 (16) - -

Occasion 
Sampling time (hrs)

0.5 1 2 4 6 8 12

Day 15 (D15) 71 71/68/56 71/67/52

Month 1 (M1) 73 73 73/73/57 13/13/11 13/13/12 13 73/73/63

Month 2 (M2) 70 70/70/60 70/70/57

Month 6 (M6) 57 57/56/44 57/57/34

Number of total/unbound/cellular MPA samples

• Median [range] MPA AUC0-12 at D15
• total = 54.50 [40.20–69.30] mg.hrs.L-1

•  In upper range of therapeutic window (30 to 60 mg.hrs.L-1) [2]

• unbound = 0.98 [0.76–1.25] mg.hrs.L-1

• cellular = 24.20 [13.70–45.20] mg.hrs.L-1

Aims

Data

Modelling

Covariate effects:
• CrCL on apparent clearance, driven by the renal excretion of MPA metabolite

(MPAG)
-  CL/F = 2465.1 L.hrs-1 for CrCL = 133.4 mL.hrs-1

-  CL/F = 391.72 L.hrs-1 for CrCL = 7.32 mL.hrs-1

• HSA on the bound fraction (23% Inter-individual variability)
-  unbound fraction = 1.34% for HSA = 45.83 g.L-1

-  unbound fraction = 3.14% for HSA = 24.70 g.L-1

• ABCB1 transporter genotype polymorphisms (ABCB1 (3435 C>T, rs1045642)) on
efflux clearance from PBMCs
 CLout/F = 36.61 L.hrs-1 for ABCB1 3435 TT genotype patients
 CLout/F = 58.51 L.hrs-1 for ABCB1 3435 C allele carriers

• Parameter estimation with SAEM algorithm using the Monolix® software
• Logistic regression model using R software

• occurrence of graft rejection explained by total/unbound/cellular MPA AUC0-12

t1/2 of 58 hrs and unbound MPA fraction of 1.76%


