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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 



Kearns et al 
NEJM, 2003 



GFR maturation equation?

6Smeets N et al, J Am Soc Nephrol. 2022 1277-1292, Wu et al, The AAPS Journal (2022) 24: 38
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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? 



NephroDose project 

www.kinderformularium.nl

Aim: provide pediatric drug doses for renal insufficiency

Drug selection: if RI dosing information in Royal Dutch Pharmacy 
Association reference handboook + Listed in Dutch Pediatric Formulary 
(n=68)

Pubmed searches showed hardly any data

Adjusted pragmatic approach:
Elimination pathway similar? 
Adjusted pediatric dosing proportional based on adult advice

http://www.kindeformularion/


Pharmacokinetics in children with CKD

Very limited PK data from children with CKD

Dose advice based on extrapolation from adults, taking RI associated PK 
mechanisms into account



Impact of AKI on PK 

Raina et al Ped Drugs 2023: 425-442 



Pharmacokinetics in ICU children with AKI

Renal insufficiency
Hemodialysis, Peritoneal dialysis, ECMO

Very limited data on the impact of renal insuffiency and dialysis modalities 
on PK of drugs in critically ill children 
Little dosing advices 



Can we predict a dose with modeling?



Pediatric renal insufficiency PBPK papers?

Manuscript in preparation 



Take home message

• Age impacts drug disposition, but 

the interplay of age and renal 

insufficiency has not been 

elucidated

• Little dosing guidance available

• But: did we look close enough?

• Role of popPK and PBPK 

studies?
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Questions?



GFR maturation using inulin in preterms
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Wu et al, The AAPS Journal (2022) 24: 38



What is GFR reference value in term infants? 

19Smeets N et al, J Am Soc Nephrol. 2022 Jul;33(7):1277-1292



Pediatric kidney PBPK model - tazobactam

20

Cheung et al, J Clin Pharm, 2019 Sep;59 Suppl 1(Suppl 1):S56-S69



Pediatric kidney PBPK model - tazobactam

21

Cheung et al, J Clin Pharm, 2019 Sep;59 Suppl 1(Suppl 1):S56-S69
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