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Problem

& Application Example: Malaria PD Modeling

= Poor parameter identifiability can lead to convergence
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= Use of dMod'in IQRtools as deterministic framework
combining trust-region optimization with profile likelihood
analysis to detect and resolve non-identifiabilities.

Example 1: Preclinical study

= Implemented using analytically derived gradients and Objective:
Hessians for high precision. Characterize the PK/PD relationship in SCID mice infected with P. falciparum to

o o , , support human dose prediction.
= [nter-individual variability is modeled using a penalized
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= Profile likelihood guided parameter fixing, resulting in a

= Hill coefficient poorly identified (hill = 23.7, 947% RSE) due to limited data support.
= |n trial simulations this causes instability from extreme parameter values.
= Profile likelihood analysis reveals a right-open shape for hill.

stable, interpretable model.
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= The framework improves model reliability, supports
informed decisions, and reduces development time.
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= Versatile modeling syntax compatible with Shkviksss* MODEL NAME Fixing hill to 20 improved model identifiability while accounting for variability in EC50.
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= Deterministic optimization combined with, malaria, to inform dose prediction in African children.
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Final objective values of multi-start estimation

Identification of structural and practical non-identifiability
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How we deal with variability of parameters between virtual patients
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=  Maximum a posteriori estimation / penalized maximum likelihood estimation.

dMod in IQRtools

v' Enables robust parameter estimation through deterministic optimization
and profile likelihood analysis.

v' Supports identifiability assessment, leading to reliable models and faster
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