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Presentation overview

• Extrapolation from adults

• Which scaling method?

• GFR and transporter maturation

• Extrapolation of adult CKD data

• PK, popPK, PBPK data

• Take home message 



Extrapolation from adults to children

Choice of method (linear, allometry or PBPK models) dependent on:
age, drug elimination route (GFR, active tubular transport, binding plasma 
protein, fraction unbound



Extrapolation from adults to children

Van Rongen et al. Expert Opin Drug Metab Toxicol 2022 Feb;18(2):99-113



GFR maturation equation?
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Renal transporter specific maturation

Cheung, van Groen et al, Clin Pharmacol Ther. 2019 Nov;106(5):1083-1092



Interplay of age and renal insufficiency? 



Lisinopril nonparametric PK in CKD patients

Clearance related to GFR
No impact of age on clearance, BUT: only older children included

Trachtman et al, Clin Pharm Ther 2015, 98(1)25-33
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Pediatric popPK model of valganciclovir

Dose (mg) = 7 × BSA × CrCLS
CrCL using the Schwartz method, age and gender based

3 months – 16 yrs
eGFR > 35 ml/min/1.73m2



Posthoc estimated valganciclovir AUC 

Body surface area

Vaudry et al. Am  J Transpl 2009: 636-643 
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PopPK of milrinone in neonates with AKI

Pop PK model includes: size, maturation and AKI stage



PopPK of milrinone in neonates with AKI

AKI stage

Age in months
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Mizuno et al, Clin Pharm Ther 2019; 793-803  



PBPK model for pediatric and RI simulations

Ye et al 2022, Front. Pharmacol. 13:838599

Limitation of presented model: 
No verification data in children with RI! 



Captopril PBPK Model pediatric and RI 

PBPK model adult CKD scaled to pediatrics
Including other CKD affected PK processes

Clearance scaled with BSA, not mechanistically

N=16,  3.5 - 18 yrs, GFR 20 – 200 ml/min/1.73m2
GFR = 98 − [(0.8)(age-20)]/ Scr, For women; GFR X 0.9



Captopril PBPK Model pediatric and CKD

‘Limitation’: only older children, with no expected 
interaction between maturation in GFR and renal 

insufficiency



Daptomycin PBPK model pediatric and RI

PBPK model adult CKD scaled to pediatrics
Including other CKD affected PK processes
allometric scaling and GFR/transporter maturation

Verification of pediatric CKD model with valganciclovir PK data
No verification with drugs of interest



Take home message

• Consider the age range of interest
• Interplay between maturation and renal insufficiency 

more pronounced in younger infants and neonates
• In PopPK models consider as separate co-variates

• Age 
• Maturation
• AKI stage 

• In PBPK models
• Allometry vs BSA vs mechanistich clearance model
• Scaling other PK parameters
• Use ’model’ drug with similar PK properties as surrogate 

• Consider combining popPK and PBPK models
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Questions?
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