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e Mycobacterium tuberculosis (Mtb) is currently the leading cause of e Three types of measurements were performed: bedaquiline amounts in

mortality by an infectious disease. medium and in zebrafish larvae pooled whole-body homogenates, and
longitudinal biofluorescence from Mycobacterium marinum (Mm).

e Translational pharmacometrics is a vital tool to accelerate the

development of novel anti-TB drugs and regimens. Modeling Methods
e Zebrafish larvae (ZFL) could be used in preclinical translation' as a New

Approach Methodology,** replacing rodent studies, but require further Empirical PKPD Modeling

evaluation by computational back-translation. e Sequential PKPD analysis in NONMEM® (v 7.5)* was performed, utilizing FOCE+I.
Structural models for PK, disease progression, and the exposure-response were
evaluated, assuming a distribution volume equal to physical ZFL volumes”.

: : - : Translational Predictions
®
EStag:‘:I)Sh a %hlarm)atéoklﬂthICéBK) a.nd ':)Zrl‘:aLrtmt)a COdlyn.a mic e Predictions were evaluated for two Phase Il EBA trials®®, where exposures were
(PD) model of bedaquiline (BDQ) in a UDErcutosis simulated using a clinical PopPK model® with individualized patient covariates.

disease model. ® /ero net bacterial growth for clinical Mtb was assumed. The antibiotic effect

¢ Predict and evaluate the clinical early bactericidal activity from ZFL was reparameterized to an additive effect to account for this.
(EBA) of bedaquiline by translating the ZFL exposure- e The EC5, was adjusted for differences in pathogen susceptibility with an
response relationship to humans. in vitro minimume-inhibitory-concentration (MIC) scaling ratio’'°. Herein, the MIC

for Mtb was the EUCAST geometric mean (0.04 mg/L)'" and 0.1 mg/L for Mm“.

/Zebrafish Larvae Modeling Results
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d escri bed we l" Wlth th € fl na l P KP D m Od el Figure 1. Visual-predictive checks of the whole-body homogenate bedaquiline pharmacokinetic (A) and bacterial pharmacodynamic (B) rfu _ bacterial fluorescence .
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Translational Predictions Results

Translational Predictions
® Model predictions of the bacterial burden closely alighed with clinical observations over time across doses (Figure 2A).
e The longitudinal decline as well as the 14-day early bactericidal activity were predicted well (Figure 2B-C).
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Figure 2. A) Visual predictive checks of simulations of the studies (n = 2,000) that were performed with the translational model to produce predictions of the bacterial burden in colony-forming units per milliliter (CFU/mL) over time per treatment arm®®. The time of pre-exposure measurements was set to day 0. Shown are the
mean observations (black circles), observed standard deviation (black solid lines), the simulated median (dashed dark blue line), and the 95% prediction interval (blue ribbon). B) Boxplots and density plots displaying the distribution of the observed and predicted (n =2,000) 0 to 14-day early bactericidal activity (EBA0-14d)
values, expressed in colony-forming units per milliliter (CFU/mL) and stratified by treatment arm. C) Scatterplot showing the correlation between the observed measurements and their respective predictions, based on individualized bedaquiline exposure simulations.

The clinical EBA results of BDQ for Mtb were successfully predicted based on the PKPD from the
zebrafish larvae animal model, further strengthening ZFL as a resource-efficient and sustainable
NAM for early anti-tuberculosis drug discovery and development.
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