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Irypanosoma cruzi
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Chagas Disease

AGE GROUP
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Methods - model development

Semi-mechanistic model parameterisation, aimed at disentangling drug-specific
from system-specific parameters.

Compartmental model describing protozoa growth and infection processes.

Sequential PK/PD modelling approach:
1. Control data used for the estimation of system-related parameters,
2. Compound data used for the estimation of drug-related parameters.

All analyses were carried out in NONMEM V7.3 using first-order conditional
estimation with interaction (FOCE-I);

Goodness of fit assessed by graphical methods, visual predictive check and
bootstrap technigues.



Methods — Protozoa dynamics
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Methods - final model

Human Stages
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Druga-specific parameters

==) inhibitory effect on the parasite replication rate
==) direct effect on the death rate of the parasite
==) inhibitory effect on the host cells growth rate

==) inhibitory effect on the premature lysis of host cells



Compound analvsis A

« Screening data:
— 2 reference drugs (benznidazole, nifurtimox);
— 44 new compounds

e Experimental protocol:

— Exposure-response curves for each compound include 11 levels,
ranging from 0.85 nM to 50 pM.
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Visual predictive checks/Drug effect
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Compound ranking :

« Sensitivity analysis was performed to identify the most sensitive
parameter describing parasiticidal and parasitostatic effects;

* 1Cgs represents the drug effect on parasite replication rate
(parasitostatic);

« ECgyp represents the drug induced increase in parasite clearance
(parasiticidal).



Compound ranking
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Dose rationale iIn humans .

« Benznidazole and posaconazole were used to exemplify how model
derived parameters can support the dose rationale for first-time-in
humans and proof-of-concept studies.

« Target exposure corresponding to >IC80 and >IC90 values were
assumed to be required for the therapeutic effect.

* Predicted exposure (plasma concentrations) were derived using
allometric scaling principles and/or available pharmacokinetic
datal2]. Results were then compared to currently used/tested clinical
doses.

2. Soy D. et al. Antimicrob Agents Chemother 2015;59:3342-3349.




Target exposure - benznidazole
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Target exposure - posaconazole
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Conclusions

* We have shown that model-based approach can be used to describe parasite
growth dynamics in-vitro;

« The model was parameterised using system and drug-specific parameters,
enabling more precise estimates of the parameters of interest (ICx);

« Most compounds appear to have a predominant parasitostatic, rather than
parasiticidal effect, which potentially explains the failure of some compounds
in clinical trials;

« Given that target exposure can be derived from model parameters, our
approach also allows a more robust dose rationale for proof of concept in
Chagas disease.
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