Comparative evaluation of trapezoid and bayesian
methods for Mycophenolic acid AUC estimation and long-
term exposure in kidney transplant patients
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BACRGROUND



Disease Burden

Chronic Kidney Disease affects 10% of the global population

ANZSN 2024: 1.1% of the total burden of disease 2024

Treatment options: Dialysis or Transplantation

Reduced ORGCAN Complication
survival with SHORTAGE

® S
time
T o - 10,000 £.523
F o3 \‘“x 605 433 874
= a0 e 0 -
2 304 ——poer T Under5 610 11-17 18-34 3549 50-64 65+

o

P P 10 AGE IN YEARS

Time (year:

Group: DDKT

14058 6427 2520 (=1
Group: LDKT

https://www.organdonor.gov/ Lancet Glob Health 2024;12: e382—-95



IMMUNOSUPPRESSION
TREATMENT MONITORING

Tacrolimus

+
@ycophenolate Mofetil (MM@
;F

Corticosteroids



Studh Jstudy type /Paticg

Study & Paticnts Methods Design David-Neto E et al. Mycophenolic acid pharmacolg
published year diatric renal transplantgag dren (11.7+1.9
Hale and van 154 Adult Multi-target MDMF with 2
. . . cyclosporine + 27.5%0 (low), 14.994% 2644921 e
Gelder et al. kidney Multicentric sternids; 3 target (medium), 11.5% Pa u c I t o M PA
1998-949: transplant RCT. MPA AUCes: 16.1, | (high)
. - . 32.2, 6.6 mg-h/L.
patients Trapezoidal [1]’2’“ Weber LT et al.
meethad . .
Validation
APOMYGRE 137 adult Bayesian MMF: fixed dosing Treatment failure in
(RCT, patients (11 estimation with | (FD) of 2 gm/day the FI 48% estimatiq
2007 French a three-point versus target AUC CC group 29%, transplan® [ 4
Le Meur et al contres) sampling 40 mg/hr/l. P=0.03; Acute Filler G.. Tra ta c ro I m u s- a s e
207 : strategy {(Z rejection (31% vs.

Fix
Cann
o
Tri

200

Op
201

W
201

Iran
al.

201

min, 1 hr, and 3

hr past-dose)

12%, P=0.01). [37] ®trom 29

regime

Mo benefit of TDM

Treatment failnre
(25.6%% vs. 25.7%,
P=0.81) or BPAR
(14.9% vs. 15.5%,
P={L.05).

[ 39,40

Filler G, et al. Universal ap¥
immunosuppressive agents in chilth Pediatric patients, receiving either CsA (165
PMID: 12390429. profiles, 69 patients, 24 with concomitant MMF) or

PK profiles, 53 patients, 18 with MMF); The

Mo benefit in biopsy patients was 15.0 + 4.0 yr

proven acute rejection

at 3 months. [38]

pfiles from 61 pediatric patients

sporin / 18 Tacrolimus

MPA Monitorinﬁ
Standard NO

Mo difference A
stable (3 and 6 months)

and fixed-dose

ouwtcome in treab antation

failure (P=0.52).

Observational:

Practice?

abel study

Consistent & rob

association AUC & 0-12h were determined in 36 children aged

rejection.

5 and 17 years of age.

9636473. [MMF + Cyclo + Pred

e

RELATE: Relationship of limited

.

d adverse 33 Pediatric



TUG OF WAR

TDM VERSUS FIXED DOSING

TOM METHODS

Therapeutic Drug Monitoring (TDM)




MMF Pharmacokinetics

MMF

Bacterial deconjugation
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HIGHEST CONCENTRATION of MEDICATION in an INDIVIDUAL
* TIMING of MEASUREMENT DEPENDS on ROUTE of ADMINISTRATION

~ INTRAVENOUS = 15-30 min
~ INTRAMUSCULAR = 30-60 min
~ ORAL = ~ 60 min

. Toxic :
= CONCENTRATION

THERAPEVTIC
INDEX

L MINIMUM EFFECT!
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METHODS OF AUC ESTIMATION

Trapezoidal
Method

Multilinear
Regression

Bayesian Method

Non-compartmental

Statistical Based
equation

Model-based

Sparse data (few samples) +

Multiple timed Limited sample, prior population model,
concentrations Population specific
High accuracy Low accuracy High accuracy, LSS, A

Gold standard method : 12hr TRAP AUC

valid software license

Compatible hardware and

software environment

Prémaud A, et al J]Maximum a
posteriori bayesian estimation
DOI:

10.1097/01.ftd.0000162231.
90811.38.
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PRACTICAL SOLUTION FOR TRANSPLANT CLINICS &
PATIENTS




;evaluate the predictive performance of the limited sample |
pezoid method for MPA AUC, 4-point in 4 hr or 6-point in 4hr - i
edicting accuracy of trapezoid method with the Baye

imation method




METHOD



Single center, RCH

Final 73 Patients



Forecasting
Methods

Trapezoid AUC

AUC=1/2(CO+C1)*T1-TO)

Target Exposure
Analysis

Bayesian Age
Estimation: Formulations
Duration

Statistics
Sheet Prepared - f

—->NONMEM format-
-2 France

Descriptive
Regression Analysis



MAPE Range (%)

Interpretation

Acceptability

<10%

Highly accurate forecast

Excellent

10% - 20%

Good forecast

Acceptable

20% - 50%

Reasonable forecast

Moderately acceptable

Inaccurate forecast

Unacceptable













4-point Trapezoid versus Bayesian AUC

MAPE: 38.24
(<20%),

MPPE: 30.54

UL +1.96*SD

(<10%),
RMSE: 25.85 (<20%)

LL -1.96*SD

0 50 100 150 200
Mean of 4-point Trapeoid and Bayesian AUC

Bayesian AUC
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6-Point Trapezoid Vs Bayesian AUC

MAPE : 10.09
(<20%)
MPPE: 0.33 P

(<10%)
RMSE: 17.56
(<20%) | " e

Mean of 6-point Traoezoid and Bayesian AUC

FORECASTING MEASURES BLAND-ALTMAN PLOT REGRESSION PLOT



* 6-point LSS trapezoid vs. Bayesian - good predictive
performance

*4-point LSS vs Bayesian - not effective



Secondary Aim:

Exposure Analysis



Overall MPA Exposure

Bayesian | Trapezoid | MMF Dose
AUC AUC BSA
mg.h/L mg.h/L (mg/m?)
Median 37.08 38.16 634.07
Max 219.21 1004 1189.11
Min 8.28 7.4 254.46

No Difference in
Exposure:

> Age less than 5 or
more years: ()

> Syrup and Tablet
formulations ()



MPA AUC Exposure & Dose
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Normalised Dosing & Duration
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MPA Exposure and Dosages

Median Median Median
Median Dose BSA (mg/m?)
Months AUC Exposure Tac Trough
<1 36.03 8.70 769.21 0
1-3 30.81 8.85 784.59
3-12 37.26 6.35 699.21
12-24 27.93 6.20 597.63
>24 37.30 6.00 554.85

A 4




MPA AUC versus Trough Monitoring
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*CONCLUSION & RECOMMENDATIONS



» 6-point LSS trapezoid method shows good predictive performance vs.
Bayesian estimation
Recommend exploring accuracy and then implementation in clinics

» Variation in exposure observed with dosage, duration, post-kidney
transplantation and continuous long-term MPA monitoring is
suggested

» Syrup and Tablet MMF interchangeable

» Trough level is not an adequate substitute for AUC monitoring of MPA
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