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Modeling and Simulation in Pediatric Drug Therapy: 
Application of Pharmacometrics to Define the Right Dose for Children

Vinks AA et al. Clin Pharmacol Therap. 2015;98(3):298-308



Modeling and Simulation Is Essential to Pediatric Clinical Pharmacology 

Neely M et al. J Clin Pharmacol. 2018;58(S10):S73-85



Selecting the proper pediatric dose: it is more than size that matters   

Kearns GL. Clin Pharmacol Therp. 2015;98(3):238-40

• THE CONUNDRUM OF AGE-APPROPRIATE DOSE SELECTION
 - drug action/response in sick children can be adequately predicted by data 

from adults
 - the pediatric population is homogenous

• ARE CHILDREN SIMPLY SMALL ADULTS? IT DEPENDS. . .
 - Allometric theory is true:  the unit of ¾  (0.75) power of body weight (kg0.75) 

is a suitable unit of metabolic body size
- Maturation factor+ organ function



Selecting the proper pediatric dose: it is more than size that matters   

Kearns GL. Clin Pharmacol Therp. 2015;98(3):238-40

Impact of allometric scaling on the apparent relationship between
oral clearance of a drug and age (when age is used as a developmental surrogate)

There are times, however, when the predictive accuracy of 
the best allometric model could be compromised.



PK/PD evaluation of linezolid in hospitalized paediatric patients: a step toward dose 
optimization by means of therapeutic drug monitoring and Monte Carlo simulation

Cojutti P et al. J Antimicrob Chemother. 2015 Jan;70(1):198-206



At first TDM (recommended age-based dosing regimens):

- Cmin was below the desired range in 50% of pts in Group1

- Cmin was below the desired range in 44% of pts in Group 2

- Cmin was above the desired range in only 1 pt in Group 2 
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Population pharmacokinetics of continuous-infusion ceftazidime in febrile neutropenic children 
undergoing HSCT: implications for target attainment for empirical treatment 

against Pseudomonas aeruginosa
Cojutti P et al. J Antimicrob Chemother. 2019;74(6):1648-55
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Population pharmacokinetics of continuous-infusion ceftazidime in febrile neutropenic children 
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Estimated glomerular filtration rate
(eGFR) and body surface area were the 
covariates associated with drug clearance.
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EUCAST MIC Distribution
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Real-Life Population Pharmacokinetics of Recombinant Factor XIII and Dosing Considerations for 
Preventing the Risk of Bleeding in Patients with FXIII Congenital Deficiency 

Cojutti P et al. Clin Pharmacokinet. 2022;61(4):505-13



Real-Life Population Pharmacokinetics of Recombinant Factor XIII and Dosing Considerations for 
Preventing the Risk of Bleeding in Patients with FXIII Congenital Deficiency 

Cojutti P et al. Clin Pharmacokinet. 2022;61(4):505-13

• 5-min intravenous infusion 
of rFXIII at 35 IU/kg

• Blood samples collected  
between 15-1392 h post-
dose



Real-Life Population Pharmacokinetics of Recombinant Factor XIII and Dosing Considerations for 
Preventing the Risk of Bleeding in Patients with FXIII Congenital Deficiency 

Cojutti P et al. Clin Pharmacokinet. 2022;61(4):505-13

• Population pharmacokinetic analysis of data from real-life patients with FXIII deficiency treated with recombinant 
factor XIII (rFXIII) may help to better elucidate the pharmacokinetics of rFXIII and to assess the attainment of common 
FXIII thresholds to minimise the risk of bleeding.

• The standard rFXIII dosage of 35 IU/kg every 4 weeks is associated with a suboptimal attainment at day 28 of 89.9%, 
68.9% and 47.8% in relation to the pharmacodynamic threshold of > 0.05, > 0.10 and > 0.15 IU/mL, respectively.

• Clinicians should consider alternative dosing regimens for rFXIII administration to minimise the risk of bleeding. 



- Pharmacometrics is useful

- TDM is optimal

- Consider maturation, ontogeny, DDI

- Application: antimicrobial, immunosuppressant, HSCT 
patients 

- Microsampling methods are increasing (VAMS, DBS etc. )

Editorial: Therapeutic Drug Monitoring (TDM): 
A Useful Tool for Pediatric Pharmacology Applied to Routine Clinical Practice

Simeoli R et al.  Front Pharmacol 2022;13:931843
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