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CONTEXT RESULTS

e Covariate clinical relevance (CCR) assessment is essential for patient dose adjustment and is a key step according to health Covariates selection & CCR assessment
authorities.
e Forest plots are used to illustrate parameter changes for covariate values relative to typical ones. Simulation case: Base model Simulation case: Covariate model
e CCRis inferred from the position of covariate effect ratios (CER) with their 90% confidence interval (CI90) relative to the Refmodel] FM FREM | SCMr | LASSO | GA150 | GASO [Refmodel] FM FREM | SCM+ | LASSO | GA150 | GASO
reference area/line. Parsimonious covariate set
e Our previous work [1] compared the accuracy of CCR assessment of Stepwise Covariate Model (SCM), SCM+ [2] & Full Model CL/FBW
(FM) [3]; all approaches provided satisfactory results close to those of the reference model (estimations using the simulated CL/F, AGE
covariate models). CL/F,ALB
e Here, 3 alternative approaches are investigated: full random effect modelling (FREM) [4], least absolute shrinkage and CL/F, AST /
selection operator (LASSO) [5] & a genetic algorithm (GA) [6]; PsN algorithms were used for FREM & LASSO; the algorithm gtji EIALCI:E /
developed by Ronchi et al. [6] was used for the GA. CL/F: o ;
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(R: hessian matrix, S: cross-product gradient matrix) selected all simulated relations SCM+ | LASSO |GA 150 | GA50 | SCM+ | LASSO | GA 150 | GA 50
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Package: PMXForest 1.2.6 |
(https://github.com/pharmetheus/PMXForest), L Ref model| FM FREM* SCM+ LASSO | GA150 GA50 |Refmodel FM FREM* SCM+ LASSO | GA150 GA 50
, PMXFrem 1.2.2 i ] Parsimonious covariate set
(https://github.com/pharmetheus/PMXFrem), e
Number of samples: 1000 OFV 24135 24110 / 24126 24121 24126 24126 24056 24 038 / 24 056 24039 24 044 24050
— P, 8 24 / 9 16 9 11 14 24 / 14 21 16 19
.. . . L BICc 24191 24 261 / 24188 24 225 24188 24 200 24 148 24 189 / 24 148 24172 24 148 24172
Insufficient information non-significant (IINS) — _
! Runtime (h) 0.04 0.44 / 0.66 3.31 5.99 2.15 0.04 0.44 / 0.81 5.38 9.89 2.32
— vertical reference area in light blue representing a change of + 20% 0.6 0.8 1 1.2 1.4 ;
change in parameter value compared with the typical reference individual Saturated covariate set
OFV 24135 24103 | 19 786* 24126 24119 24121 24114 24 056 24 032 19 715* 24048 24 046 24 044 24042
P, 8 33 90 9 17 11 15 14 33 90 15 20 16 22
BICc 24191 24308 | 20330* 24 188 24 229 24195 24 212 24 148 24 237 20 259* 24 146 24173 24 148 24181
Co N C LU s I 0 N Runtime (h) |  0.04 0.44 2.05 1.55 457 5.99 2.09 0.04 0.44 2.18 2.09 6.33 10.73 3.71

*FREM OFV & BICc are not comparable with other methods due to differences regarding the dataset (covariates treated as observations),
the way of coding covariate effects (as random-effects) and the £2 matrix (omega block for FREM vs diagonal matrix for the other methods)

e FREM, LASSO & GA gave satisfactory results for CCR assessment in line with those found with FM & SCM+. - OFV &BICc
e FREM & FM gave very comparable results, making both methods very suitable for CCR assessment. ® M — best OFV in all cases, but a worse BIC due to the very large number of B____ to be estimated
e GA150 selected more parsimonious models than GAS0 & LASSO and resulted in better BIC; however the number of models @ FREM — OFV and BICc not comparable with other methods, see * '
generated is substantial and requires a high run time; if computing resources are not an issue, GA150 may be preferable. @ SCM+— best BICc in all cases, with values lower than or equal to the ones of ref model
e Between full modelling methods and covariate selection methods, the former have the benefits to get a CCR evaluation of all ® GA 50— results very close to the ones of SCM+ in terms of BICc (from O to 7 points difference)
relations while the latter provide a parsimonious model suitable for prediction; the best choice depend on one’s objective. ® LASSO & GA 150 — slightly higher BICc (9 to 38 points compared to ref model) due to less parsimonious models selected
e Further evaluations are necessary to enhance the robustness of those results by using simulation frameworks with increased .
complexity in model structures, expanded covariate sets, and a larger number of simulated datasets. - Runtime

€ FMshowed the best runtime; only SCM+ can compete with the runtime of the full modelling methods
€ GA50 & 150: high runtime due to the large number of models to run (max of 1500/7500 for GA50/150)
€ LASSO: runtime depends mainly on the cross-validation number of iterations (10 models ran at each iteration)
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