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Introduction

European Paediatric Regulations in force since January 2007 specify that, when applying for a new indication or new route of administration in adults, a
corresponding Paediatric Investigation Plan (PIP) must be submitted to the European Medicines Agency Paediatric Committee (EMEA PdCO). A development
plan for use of Servier drug X in the paediatric population is, therefore, underway. The study being planned is a dose-finding PK/PD study which involves a
singlei.v. bolus administration of the compound to children in the target population.

Modelling & Simulation techniques are playing a key role in designing this study to ensure that the ideal dose is identified as early as possible and that blood
samples will be taken at optimum times.
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Data A model incorporating the PK of the parent drug and its active metabolite
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Fig.2: Population PK model for parent and metabolite
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- The estimated population parameters and the precision of their estimation
aregivenin Table 1 for the final model.

Table 1: Population PK parameters estimates and relative standard errors (RSE) for the final model
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Fig.1: Simulated PK profiles of Parent and Metabolite in children (by age class) after iv admin 0.1 mg/Kg
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model. Model selection was based on the comparison of the objective e e
function (OF) given by NONMEM. For nested models, a likelihood ratio test V3 28(9)
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Then, the covariate influence upon the model parameters was studied. All M:M) 0'055;5(5?9) .
volume and clearance parameters were scaled for body weight (WT). Thisis ) e omsey | -
illustrated for clearance using WT: The Visua Predictive Checks were satisfactory for both parent and

metabolite (Figure 3).
CLi = CL.(WT/WTstd)%o" .
Where WTstd is anominal standard weight (median value) of the population
and fcov the covariate effect, which can be fixed to the alometric values
(0.75 for clearance and 1 for volume) or estimated. Age effect was aso
tested.
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Lastly, the fina population mixed effect model was evaluated using internal
evaluation procedures as Visua Predictive Check (VPC).
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. . . . . Fig.3: Plasma concentration vs time; The dashed lines represent the 5, 50" and 95" percentiles of 1000
PK model is linked to a pOpUIatIOn PD model pre\/lously dale'oped In simulations; The solid lines represent the 5", 50", and 95" percentiles of observations
adultsél n ordler to smulatﬁ responst; time profllljesezt dn:_erent dos?darjd n The % of responders regarding efficacy and safety criteria simulated using
sever_ age classes over_ the range being considered. T |s'PD model is an PKPD models are given in Table 2 .
agonist Emax model with an effect compartment taking into account the
activi ty of both the parent drug and its active metabolite. Table 2: Simulation of percentage of responders for efficacy and safety criteria, per dose and per age class
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8-11 years 0.8 49.3 7.3]
\ / 12-18 years 0.8 49.8 3.6f
Conclusions

Based on this Modelling & Simulation approach a starting dose and a range of doses to be tested, which comply with requirements both in terms of efficacy and
safety, can be chosen for each age class.

During the course of the PK/PD study, a continua reassessment method (CRM) design will be used to reassess the distribution of response rates after each
cohort of patients (possibly reassessed singly or pairwise), using Bayesian statistical methods and consequently refine the appropriate paediatric doses. As the
doseis periodically reassessed, this approach will determine the optimal dose in terms of efficacy and safety as quickly as possible.




