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Reviving a Compound
with Demonstrated Liver Safety Concerns

Emvododstat: a dihydroorotate dehydrogenase (DHODH) inhibitor
— DHODH is a key enzyme in pyrimidine synthesis

Clinical development for treatment of solid tumors halted after two patients experienced drug-
induced liver failure

Preclinical data suggested potential efficacy in leukemic malignancies (e.g., acute myeloid leukemia)
at lower doses

Is it reasonable to anticipate liver safety with lower doses?

Project: utilize DILIsym, a Quantitative Systems Toxicology (QST) model, to retrospectively validate
liver safety issues using prior clinical protocols and prospectively predict liver safety with planned
clinical protocols
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Evaluating Drug-Induced Liver Injury (DILI) in DILIsym

Multiple species: human, rat,
mouse, and dog

— Population variability

Three primary acinar zones of the
liver represented

Essential cellular processes
represented to multiple scales in
interacting sub-models

Over 90 detailed representations of
validation compounds with >80%
success and zero false positive
predictions
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QST Predicts DILI by Integrating Compound Liver Exposure,
Mechanisms of Toxicity, and Inter-Individual Variability
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PBPK Models of Emvododstat and O-Desmethyl
Emvododstat Optimized and Validated Against Clinical Data
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Measured Emvododstat and O-Desmethyl Emvododstat PK
Variability Reproduced in SimPops
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Application of PBPK Model and PK SimPops to Identify
Dosing Protocols that Achieved Target C
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Mechanistic Toxicity Parameters of Emvododstat and Its
Metabolite Were Estimated Based on In Vitro Data

Emvododstat and O- -m
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DiLIsym Correctly Simulated Hepatotoxicity for
Retrospective Emvododstat Clinical Protocols

(a) 100 mg BID 16 weeks (b) 160 mg TID 16 weeks (c) 200 mg TID 16 weeks
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Emvododstat Clinical Protocols

e Dose-dependent DILI
predicted for higher dose
emvododstat

 No hepatotoxicity
predicted at lower doses
targeted for AML patients

— Even with longer

treatment
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- Simulation Results
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12 - Clinical Data

Prospective DiLIsym Simulations of Emvododstat Were

Validated with Recent Clinical Trial Results

PK exposure and liver safety outcomes from recent clinical trials of Emvododstat

are consistent with simulation results, validating DILIsym predictions

Quantitative Systems Toxicology Modeling
Informed Safe Dose Selection of Emvododstat
in Acute Myeloid Leukemia Patients
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Among 33 patients who participated in the AML clinical trial (PTC299-HEM-001-LEU), only 5
patients experienced elevations in AST/ALT, all of which were mild (Grade 1), all resolving
within a short period of time and no patient showed symptoms of hepatic toxicity
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Conclusions and Perspectives

In the emvododstat example, QST modeling was utilized for optimization of dosing
regimen to minimize DILI risk

QST modeling of emvododstat was critical to enabling regulatory approval to
proceed with the AML clinical trial wherein the predicted liver safety was
confirmed

QST modeling leveraging mechanistic toxicity data from human-derived in vitro
models and clinically relevant drug exposure can be employed to evaluate hepatic
safety of compounds and inform internal/regulatory decisions
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