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Presentation overview

• Maturation of renal function

• Interplay of age and renal 

impairment

• What do we know about PK in 

pediatric renal insufficiency?

• Real-life practice



Kearns et al 
NEJM, 2003 



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



Can we predict a dose with modeling?



Kearns et al 
NEJM, 2003 



What is GFR reference value in term infants? 

8Smeets N et al, J Am Soc Nephrol. 2022 Jul;33(7):1277-1292



FDA workshop Dec 2023

Nov 30-Dec 1, 2023, Washington DC

The Smeets equation, a refinement for the updated Schwartz 
equation, was developed from measured GFR and provides an 
equation that can be used to estimate GFR in patients from 2 days of 
age until 1 month of age.
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Maturation of Renal transporter

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



Including transporter ontogeny improves PK 

Ciprofloxacin PK
Preterm neonates (n=60, 25-41 
wks PMA)

Black-grey = NO transporter 
ontogeny

Red-pink = WITH transporter 
ontogeny 

CPT Pharmacometrics Syst Pharmacol, 2024 Apr;13(4):576-588



Discussion points

• We need sound pediatric systems data, focus on 
(preterm) neonate

• PD receptor ontogeny is knowledge gap

• Biomarkers (lab/clinical) need age-specific reference 
values

• Multi-stakeholder consensus on maturation patterns 
is needed

• To reduce academic brain-drain shared appointments 
with industry or regulator should be encouraged
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Questions?
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