
Model based estimation of posaconazole tablet and suspension oral 
bioavailability using real world electronic health record (EHR) and 
therapeutic drug monitoring (TDM) data in children

Background

• Invasive fungal infections (IFIs) are a major cause of morbidity 
and mortality for immunocompromised patients.

• Posaconazole (PCZ) is approved for treatment and prophylaxis 
in adult patients with an injection (IV), oral suspension (SUS) 
and gastro-resistant/delayed-released tablet (DRT) available.

• PCZ is lipophilic (logP=4.6), di-basic, poorly soluble and highly 
plasma protein bound (97-99%) [1]. 

• PCZ’s ADME properties are complex [2,3] and CL after IV dose 
escalation (50-300mg) in healthy adults is saturable [4].

• In Europe PCZ is used off license in children. In the US a ‘new’ 
SUS was approved in May 2021 for use in children > 2years. 

Objectives

• Estimation of PCZ bioavailability (F) for the DRT and ‘old’ SUS
formulations using PopPK analysis of PCZ TDM data in children.

Results and Discussion

• Median age/weight;  6.2 years/19.5 kg. Diarrhoea 49%, PPI 69%.
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Methods

• Retrospective analysis of PCZ in-patient TDM data from a 
single specialist paediatric hospitals; Jan 2017 - July 2021.

• CL, V and Ka; fixed based on scaling of prior adult data [4,5,6].

• Covariate effects evaluated for: dose, alanine aminotransferase 
(ALT), Albumin (ALB), diarrhoea (DIAR) and concomitant dosing 
of proton-pump inhibitors (PPI). 

• BLOQ plasma levels were handled using the M3 method.

• Population PK modelling used the FOCEI algorithm in 
NONMEM 7.4. Other software: PSN, Xpose4 and R.

Results and Discussion

• Modelling of IV dose escalation in healthy adults [4] shows that 
a saturable CL model is preferable for PCZ. (-OFV=35 for 1df).

Table 2. Final model parameters
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Conclusions

• From real-world TDM data, more understanding of PCZ PK in 
immunocompromised children can be generated.

• Due to the sparse nature of PCZ TDM data extrapolation of PK in 
adult populations informed the base model.

• Covariate analysis confirmed previously reported dose and PPI 
effects on the "old" suspension F. An influence of hepatic 
impairment was also detected with this data.

• This model is currently being used alongside published PD targets 
to evaluate typical paediatric dosing regimens [8]. 

• Base model: 1-comp, 1st order 
absorption, saturable CL, IIV on CL and 
V with ADD plus PROP residual error. 
WT included a priori.

• Parameter sensitivity to Km was 
performed using the paediatric data and 
an optimised value utilised; 2 mg/L.

Fig. 3. Age, WT, dose and plasma conc by formulation 1 = IV, 2= DRT, 3= SUS
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• Observed paediatric data: 298 plasma levels; 16:14:70                                              
IV:DRT:SUS. 6% of levels are BLOQ.  IV/PO crossover in 7 
children, DRT/SUS crossover in 3 children. Total n=104. 

• Final model: includes ALT on CL, dose and PPI on Fsus.

• With a linear CL model (data not shown here) F1 TAB is 
estimated to be > 1.0, this has also been reported preclinically [7].
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Run 1: Base Model


