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Objectives

. . : This study demonstrates how dose-optimization algorithms can be applied to both PopPK
To adopt the two well established mOde”mg methods PBPK and and PBPK derived models. In line with regulatory recommendations, these complementary

PopPK for scaling the pharmacokinetic (PK) characteristics from results can be used as support in selection of dosing regimen in children.

adults to paediatric populations

* 1o eStabI!Sh compl_ementary and S)_/nergls_tlc m_Ode”mg approaches e The PBPK and PopPK models provided adequate descriptions of the esomeprazole’s PK
for selection of optimal dosage regimens in children characteristics in adults (Fig 2).

e With the dosing regimen in the label both models resulted in higher exposures in children

than target (Fig 3) and lower optimal doses for specified paediatric populations were
BaCkgr ound consequently estimated (Tab 3, Fig 4).

Model-based approaches are implemented in obligatory steps of pediatric drug

e In general, the PopPK model resulted in higher doses in young children compared to the

. PBPK model.
development. PBPK and PopPK are modelling methods often proposed t0 o The deviation from the target exposure decreased dramatically with optimal dosing
characterize PK and to support clinical trial design in children. It has been regimens compared to the labelled dose. The between subject variability decreased for
suggested to estimate the dosing using both of these approaches, and then select dosing regimens with one body weight (BWT) based dose switch. However, additional dose
the most conservative dose. switches did not result in meaningful improvements of the exposure matching (Tab 4, Fig 4).
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PB PK adUIt mOdeI POpPK adUIt mOdeI Figure 2. Plasma concentration time profiles of adult model verification by using PBPK adult model (a), PopPK adult model (b)

Table 3. Estimated optimal dose for all the groups by PBPK and PopPK based methods

Structural and

Model Development

Drug-specific parameters [1] statistical model [3] Group Labelled dose = PBPK based optimal dose PopPK based optimal dose
Clinical observation [2] < 1 month 0.5 mg/kg 0.23 mg/kg 0.38 mg/kg
* IV esomeprazole 20 + 40 mg in adults BWT as covariate on CL and Vd 1 - < 6 months 0.5 mg/kg 0.27 mg/kg 0.36 mg/kg
* PK profiles and parameters 6 months - < 1 year 0.5 mg/kg 0.30 mg/kg 0.34 mg/kg
1-<6years 10 mg 4.71 mg 4.90 mg
‘ . 6 - <12 years (BW < 55 kq) 10 mg 9.59 mg 8.79 mg
20.00 #PBPK labelled dose simulation
. “PBPK based dose optimization
mPopPK labelled dose simulation
Adult model verification [4] __EBPopPK based dose optimization
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Virtual paedia’[ric popu|a’[ions (VP P) Figure 3. Box plots of individual predicted AUCInf values, simulated with labelled and estimated optimal doses, by PBPK and PopPK

paediatric model. The diamond points represent the predicted geometric mean AUCInf values. The red line and orange shade are the
target AUCinf value and the target exposure range, respectively.
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Figure 4. The dosing regimens are presented with estimated doses (black circles) and body weight cut-off points (body weights

_ _ which the estimated doses are switched to the other dose). The gray circles and blue lines represent the individual predicted AUCinf
Figure 1. Project workflow values and their trend lines.

Table 4. Statistical analysis of predicted AUCInf values and percent bias from the determined weight-based cut-off regimens

PBPK based method PopPK based method
References Dosage regimens _ P _
Gmean sd %CV Percent bias Gmean sd %CV Percent bias

1.Wu, F, et al. Pharm. Res 2014:31:1919-29. labelled dose. 3.845 2.95 76.72 44.02 4.374 3.75 85.73 63.84
2 Hassan-Alin. M. et al. Eur J Clin Pharmacol 2000:56:665—70 . number of weight cut-off = 0 2.626 1.63 62.07 -1.65 2.656 1.74 65.51 -0.52
3. Standing, J,F, et al. The PAGE meeting 2009. number of weight cut-off = 1 2.626 1.60 60.93 -1.66 2.656 1.67 62.88 -0.52
4. Wilder-Smith, C, et al. Clin. Drug Investig 2005;25:517-25. number of weight cut-off = 2 2.626 1.59 60.55 -1.64 2.655 1.66 62.52 -0.55

5.Jonsson S, et al. Eur J Pharm Sci. 2005 May;25(1):123-32. number of weight cut-off = 3 2.626 1.59 60.55 -1.64 2.656 1.65 62.12 -0.54




