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CONTEXT RESULTS

(] Individual parameters in Non-Linear Mixed Effects Models (NLMEM) [1 Simple PK model (Results for clearance only, similar for volume)

— Estimated by Bayesian methodology as Maximum A Posteriori (MAP)

— Used to predict response, select covariates and draw diagnostic plots —
~ + BMF. MC

— Need high precision of estimation — smallest Standard Errors (SE) on parameters £ 51 |rare

L1 Optimal design

— Evaluate the informativeness of the design and its influence on SE through the Fisher information Matrix

— Prediction of SE:
“Individual fitting — Individual information Matrix of Fisher (I M F')
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* Population fitting — Population information Matrix of Fisher (PM F') [1] FIGURE 1: RSE for CL (%) predicted with IMF, BMF FO or BMF MC

" Individual Bayes fitting — Bayesian information Matrix (BMF') |2] ~ BMF FO close to BMF MC values ~ RSE from BM F predictions below those from
—IMF and PMF already implemented in various softwares (PFIM, PopDES, PopED...) - Decrease of predicted RSE with increase of in- IMF or )

1 Shrinkage of Random Effects (RE) formation

— Shrunk a posterior: distribution of estimated n towards the population mean
— Occurs when few information is available for each patient N o N e
— Problems in individual parameters used for modeling (toxicity, pharmacodynamics, ...) and therapeutic || e )

drug monitoring studies *1la o ® 7

_lle e s | / - Similar values of observed shrinkage

W for CL (%)

with NONMEM and MONOLIX
— dcatterplot close to the identity line
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OBJECTIVE

1. Explore relationship between Bayesian information Matrix and shrinkage e
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2. Evaluate by simulation prediction of individual parameters precision and shrinkage
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\Yi ATERIALS AND METHODS FIGURE 2: Expected (W) ws observed shrinkage (Sh) for CL (%), for each scenario and design
Number stands for the design and color for the scenario
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* Monte-Carlo (MC) simulation: simulation of n high variance (CV 50%) of RE is used
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1THE SIMULATION STUDY
[1 Simple PK model inspired from Mentré et al Scenario | aa  ac  ea ec Ea Eec
5], describing a one compartment model (V' = 0.2) Random effects etz | o
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elimination and RE on CL, V4, V5 and Vi, Vi (mg/d) § FIGURE 5: Predicted and estimated SE along with SE with BM F' FO
Simulation of 1800 patients following the same de- K (ng/mL) 2
sign (varying from 10, 9, 4 or 2 samples per patient)
[ Evaluation methods DISCUSSION
— Individual parameters and their SE estimated with 2 softwares: [ FO computation of BM F adequate

“NONMEM 7.0 with MAXEVAL = 0 and FOCEI
“MONOLIX 4.0 with population parameters fixed to their true values and SAEM algorithm

— Observed shrinkage defined by Savic et al |7] on estimated 7:

[ Development of new formula to predict shrinkage (W = BM F _1Q_1)

] Further explorations needed on more ”extreme” models with high variances of RE or of residual error

Ll Perspectives:
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— Predicted shrinkage computed as W (&) using BM F FO P P

- Predicted SE computed with I BM F' using simulated 7 - Link between shrinkage and power of test
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