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Introduction

Gepotidacin is a novel antibiotic currently under phase 3 development for uncomplicated urinary tract infection and uncomplicated gonorrhea. The objective of the current

study was to assess the possibility of predicting its human prostate pharmacokinetics by combining preclinical data and physiologically based pharmacokinetic (PBPK) modeling.

Materials and methods 2
1 z P :| 1 é-h“? X
.. P "'EF LC-MSIMS |- & . o [i |
A ¥ »gel | N physiological
Q@ . _— l assay s \ parameters from literature
,fjf P 21 '*M i
g’f \. A3 TETE ”‘_6 . e — é::_,:" @

In vivo microdialysis

Time (hours)

g "
20 rats serial samoling over 5h Unbound plasma, AN o
Gepotidacin |V Bolus 20 Ping muscle and prostate e ———
. from blood, muscle and L. .
mg/kg single dose rostate gepotidacin concentrations
P Rat unbound plasma, PBPK model fitting Best rat PBPK
Step 1: PK study of gepotidacin pharmacokinetics in blood, muscle and muscle and prostate data and selection model
prostate using multiple time-points in vivo microdialysis Step 2: Development of a PBPK model for gepotidacin in rats
=¥ "’E”}F Serial plasma n Mathematical methods and software :
an concentrations % T i—
] : Plasma Samp“ng MM e Three model structures were tested : Full
e over 48h assay PBPK, Reduced PBPK and PermQ PBPK (1)
| oo 7 .One prostate time- * Three partition coefficient (Kp) calculation
| /‘ . point per participant Best rat PEPK B methods were tested, Rodgers and Rowland’s
Prostatectomy followed m@@' traditional method (2), Rodgers and Rowland’s
02,-2|p§2$§22§n by ex vive microdialysis # f-" o e method taking lysosomal trapping into
1500 mg single dose yl i Yeldation,” i), == account (3) and Schmitt’s method (4)
) . . Human physiological ) N S .. ..
Step 3: Composite human prostate concentration- parameters from - —— e * Rat prostate partition coefficients were
time profile constructed from ex vivo microdialysis terature Human prostate determined experimentally, human prostate
. < - H PBPK model ata _ . .
samples in a clinical study (NCT04484740/P2463). g 9@ eI partition coefficient were fixed to the rat value
Animal ethics : . . sl L T _— * Plasma PK parameter estimation was
The project was authorized by the French Ministry of National "l 4 ' S 1 _ .
Education and Research in accordance with the European —— performed with Monolix (5)
directive on animal experimentation under o
_ ) uman plasma data
n°23655 2020011711481557 in February 2020. The experiment . .
took place in the animal care facilities of the University of Poitiers: Step 4: Development and validation of a PBPK model for
PREBIOS. gepotidacin in humans
Results
The best PBPK model (Figure 1) was a flow limited As seen on Figure 2, rat unbound plasma, muscle and As seen on Figure 3, there is a general agreement
reduced PBPK model (Fig. 1a). Muscle and prostate were prostate concentrations were adequately described by between the mean predicted prostate
separated into vascular, interstitial and cellular spaces the PBPK model with more than 80% of the predicted concentrations and the observed mean unbound
(Fig. 1b). concentrations within 2-fold of the observed prostate concentrations with 66.7% of the of the
- concentrations. predicted concentrations within 2-fold of the
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Figure 3: Human measured concentrations (points)
with observation mean (red) and prediction mean

(blue).
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Figure 1: Best PBPK model structure

Conclusion

A PBPK model was developed with rat microdialysis data and translated to a human PBPK model to adequately predict human ex vivo prostate microdialysate data.
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