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PBPK modeling to predict disease effects on flucytosine PK in the
context of a switch from an immediate release to a sustained release

formulation In the treatment of cryptococcal meningoencephalitis.
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Objective

The aim of this study was to predict flucytosine (5FC) exposure in
patients for both immediate release (IR) and sustained release (SR)
formulations by integrating HIV-associated disease factors in a
physiologically based pharmacokinetic (PBPK) model of SFC.

This assessment aimed to evaluate the potential risk associated with
transitioning from IR to SR formulations in terms of pharmacokinetic
(PK) exposure.

Background Data and methods

OFC is used for treating cryptococcal meningoencephalitis in advanced HIV
patients. However, the current IR tablet, requiring four daily doses, poses
adherence challenges and is unsuitable for severely ill patients, often
necessitating nasogastric tube administration [1, 2].

Study Populations. A virtual population of 200 individuals was generated using
PK-Sim v9.1. This population was subsequently modified to reflect various
disease components commonly associated with HIV physiology (Figure 1). Each
disease component was individually incorporated into the population to assess
its impact on drug exposure.

PBPK Modelling. We utilized a previously established PBPK model for 5FC,
Incorporating parameters such as elimination via glomerular filtration and a
fraction unbound in plasma of 97% [3, 4]. The modified virtual populations were
used to simulate PK exposure metrics for both the IR and SR formulation of
OFC under fasting conditions (Figure 1).

To address these issues, a SR pellet formulation was developed. Initial PK
studies in healthy volunteers revealed a 54% relative bioavailability of the SR
formulation compared to IR in a fasted state, indicating incomplete absorption
[3,4]. A PBPK model for 5FC has been established using these data. Based on
these initial results and PBPK simulations of multiple dosing, the SR dosing
regimen was adjusted to meet the exposure metrics for the IR formulation in
healthy individuals. In this study, the exposure in patients was assessed for
both the IR and SR formulations.
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Figure 1. The effect of disease components on SFC AUC after administration of the IR and SR formulations.

The boxplots show the median represented by the central line in the box, the box edges represent the 25th and 75th percentile, the lower and upper whiskers represent the
smallest and largest values within 1.5 times the interquartile range, respectively, and the dots represent the outliers as defined by >1.5 times or <3 times the interquartile range.

Results

The primary disease-related risk affecting a switch in formulation was identified
to be diarrhea caused by fast gastrointestinal transit times (Figure 1). Simulated
exposure ratios (SR/IR) were approximately 10% lower in populations with fast
transit diarrhea compared to a healthy population.

This observation is attributed to the shortened absorption time in patients
experiencing diarrhea, which affect the SR formulation more significantly than
the IR formulation.
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In addition, severe malnutrition significantly influenced the PK of both SR and
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This impact was consistent across both formulations, suggesting that
transitioning from IR to SR cannot be considered a specific risk for treating
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