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Introduction

" The “first dose in children” in paediatric studies are usually determined mainly by two approaches:

* Aphysiological Based PK approach (PBPK)
« A compartmental approach using allometric scalling and maturation function

A comparison of these two methods has already been performed [1]. The aim of this work was to provide another example with a drug 80 % metabolized via
CYP3A4 and for about 20 % renally eliminated by glomerular renal filtration (GFR). A study performed In paediatric population with this drug Is currently

_ undergoing.

Methods

: Data and study design
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Four children age classes were defined:
« 20 children in age-subset [6-12] months received 0.02 mg/kg twice
daily during 14 days

« 20 children In age subset [1-3] years received 0.05 mg/kg twice daily
during 14 days

« 20 children in age subset [3-18] years:
« with weight < 40 kg received 0.05 mg/kg twice daily during 14

days

« Wwith weight > 40 kg received 2.5 mg twice daily during 14 days

PBPK model

A PBPK model with ADAM absorption model, full PBPK model for
distribution (Rodgers et al. method) and elimination mediated by
metabolism and kidneys was previously developed in adult
within SImCyp®. This model was judged to be adequate to predict PK in
the paediatric population for both parent and metabolite.
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10 simulations of 20 subjects for each age class were performed.

An adult semi-physiologic joint population PK model for the drug X and
Its active metabolite was scaled to children. 3- and 2- compartment
models were used to described parent and metabolite dispositions,
respectively. To account for first pass effect by CYP3A4, liver
compartments were also included into the model, making the link
between the 2 submodels (Figure 1). Weight effects were fixed to the
allometric values of 0.75 and 1 on clearances and volumes of distribution,
respectively [2]. In addition, for the youngest age classes, a hill-type
maturation function was added on first past effect and intrinsic clearances
to reflect CYP3A4 maturation [3] and on renal clearances to reflect GFR
maturation [4].
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Fig.1: Population PK for parent and metabolite

Approach Comparison
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Concentration time profiles of the 200 children per age class predicted
with SImCyp were simulated using the pop PK model with NONMEM 7
and were compared graphically.

Results

Simulated PK profiles using the population PK model scaled to children

Except for the first age class, the same magnitude of concentrations was
predicted for both parent and metabolite (Figure 2) between the age classes.
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Fig.2: Simulated plasma concentration profiles (by age class)

Comparison between the physiological and the compartmental approach

For the parent drug, the concentrations predicted by SiImCyp (green) were
slightly higher than the simulated concentration time profiles (red) obtained
by compartmental population approach, especially for the youngest age class

(6-12 months). It was more obvious regarding the absorption phase.

For the metabolite, the two approaches predicted the same magnitude of

concentrations.

Overall, the inter-individual variability was slightly higher with the

compartmental approach.

Parent - Day 14
Age-subset [6-12] months

100 =

Plasma Concentration
Plasma Concentration

s B e s s e S s s o
MM M M 30 2 2 2 2 30 R M 3% 338
Time(h)

Parent - Day 14
Age-subset [1-3] years

100

Plasma Concentration
Plasma Concentration

B e o B S e s s e
WO B I8 R 2 P 2 B W I M 3% X
Time(h)

—  Median SIM m Median PBPK -
........ P5 SlM P95 SIM

Metabolite - Day 14
Aae-subset [6-12] months

10

0.01—

L
3 3 36 M N 2 4 6 B 30 3R 3

8 —
é‘_,"_
g_

Timeh)

Metabolite - Day 14
Age-subset [1-3] years

10—

01—

0.01—

P5 PBPK ek

L ot
3 M 36 M N 2 4 326 B W0 3R U 3B 3B

P95 PBPK

Time(h)

I
24

/

Conclusions - Perspectives

\pronounced with the youngest age class. Clinical PK data in children will be available by the end of the year and compared to the two sets of prediction.

(I\/Iaturatlon functions were incorporated In the pop PK model. However, the part of the parent drug eliminated by renal pathway was little so the adding of
maturation function on renal clearances didn’t impact the simulation profiles (graphs not shown).

The approaches were compared and showed slightly higher predictions especially in the absorption phase for the parent drug. This differences were more
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