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Objective

To benchmark FREM performance against a reference fixed effect model
(REF) under ideal conditions (no missing covariates), as well as under
different missing covariate scenarios for a priori and a posteriori dose
predictions.

Background

MIPD uses mathematical models for a priori and a posteriori dosing predictions 1. Results
A key challenge is missing covariate data, typically handled via mean imputation
in fixed effect models (FEM). Conversely, FREM treat covariates as observed data
rather than error-free predictors and have been shown to predict typical individual
values closer to the non-missing situation 31, FREM can be used to derive FEM
for any available subset of patient covariate data without the need for parameter

FREM-derived FEM were superior to REF across all missing covariate scenarios
for a priori dose predictions. FEM including BSA and eGFR was the best
performing model (RMSE=4.59%). Amongst the univariable models for the
covariates included in REF, FEM with eGFR was the best with RMSE of 11.77%

o ostimation. (REF: RMSE=15.72%).
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1200 mq).

For the univariable FEM of covariates that were not included in REF, FEM with
weight performed best with RMSE of 16.24%, which can be compared to an
RMSE of 26.12% for the REF with no covariate information.
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post-processing of OUtpUtS A priori & a posteriori predictions using simulated data Figure 3. Continuous Predicted vs. True Dose from FREM-derived FEM (top)
was performed using R4272 and REF (bottom) for different scenarios of covariates not included originally in Figure 4. F’l_Ot Of explained part
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Predictive performance was assessed via Root Mean Squared Relative Error A posteriori performance was comparable across both model types (Figures 5 &
(RMSE), Mean Absolute Prediction Error (MAPE) and the percentage of classified 6), as high interindividual variability of CL minimizes the population prior's
dose predictions not matching the true dose. influence, allowing clinical observations to dominate the Bayesian estimation.
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Figure 6. MAPE of predicted continuous

Figure 5. Percentage of misclassified doses
(doses not matching the true) for FREM-
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