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« Population analyses often based on limited sampling strategy « Implementation of M for evaluation « Implementation of M for optimizationn
- ethical and / or financial reasons - 2001: PFIM 1.0 -2003: PFIMOPT 1.0 [5]
+ Population design: N subjects divided in Q groups of N, subjects with the same - Splus and Matlab function (Stephen Duffull) [4] - Splus and R versions )
elementary design Eq -2003: PFIM 1.2 - optimization using the Simplex algorithm
= &= (ty, t, ., tyg): Ngsamples and their allocation in time - _Splus_and R versi_on )
« Methodology developed over the last decade to ensure informative population design - inclusion of combined variance error models
- based on the Fisher information matrix (M) . . . I : : .
- expression of M, using a first order Taylor expansion of the model [1] « Features of those implementations: single response model, local planification (D-optimality), model given
« Relevance of the use of M showed by simulation [2-3] and on real data under analytical form

« Implementation in PFIM
- R function for population design evaluation and optimization

To describe the new features of PFIM and to present the new extension for multiple responses model

« Single or multiple response models (new development and « Inclusion of a library of pharmacokinetic models « PK: time course of total racemic warfarin plasma concentration
evaluation using a first order expansion [6]) - 1 or 2 compartments - single oral dose of 100 mg
- oral, IV or infusion administration - 1 compartment model, 1st order absorption and elimination
* Structural model - single or repeated doses or steady state - CL=0.133; V=7.95; Ka=1.6; w, =0.0634; w,=0.0206; 1),=0.701
- analytical form - exponential random effects
- computation of Mg using analytical derivatives of the model « Combined variance error model - var(e)=(0.2 f)2

- differential equations system

- use of the Isoda function from the “odesolve” package in R - VarE)=(Ojnier*opef)*

~ method of Adams for non stiff systems « PD: effect on prothrombin complex activity (PCA)
- method “Backward Differentiation Formula” for stiff systems « Random effects B }“f”°jifl:’}‘;‘?i.“jg T{"% '0_" Ozf.t[le '"Egtose. ~0.19; ~0.0167: 0.0129
- numerical derivatives of the model with respect to the parameters - additive or exponential modelling - Imax=1( . I)I lin_l y f hs°' . d OUt;f 0567 Ggip=0.197 Weou=0- + Ceso=0-
- use of the functions “fdHess” in the “nime” package - diagonal variance : expon_e;gg modeling of the random effects
- evaluate an approximate gradient of a scalar function using finite - var(e)=3.
differences
Figure 1. Evaluation of a population design for the joint modeling of PK/PD of Warfarin using PFIM 3.0. Design to be evaluated: one group of 32 subjects, 13 PK sampling times at (0.5, 1, 2, 3, 6, 9, 12,
24,36, 48, 72, 96, 120) and 16 PD sampling times at (0, 0.5,1, 2, 3, 6, 9,12, 24, 36, 48, 72, 96, 120, 144)
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Context Figure 2. PFIMOPT 3.0 output for population design optimization using the Fedorov-Wynn algorithm on the example of the
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« Graphical user interface
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« Optimisation
— Simplex or Fedorov-Wynn algorithm
« PFIM Interface 2.0 freely available at www.pfim.biostat.fr (With PFIM 1.2 and PFIMOPT 1'0) [1]. Mentré F, Mallet A, Baccar D. Biometrika, 1997  [4]. Retout S, Duffull S, Mentré F. Comp Meth Prog Biomed, 2001
. X X [2]. Retout S, Mentré F, Bruno R. Stat Med, 2002 [5]. Retout S, Mentré F. J Pharmacokinet Pharmacodyn, 2002
* PFIM 3.0 and PFIMOPT 3.0 for multiple responses model: beta version under evaluation [3]. Retout S, Mentré F. J Biopharm Stat, 2003 6. Bazzoli C, Retout S, Mentré F. PAGE (abstr 1176), 2007 (poster P4-20)

« Perspective: PFIM Interface 3.0 for multiple response models [7]. Retout S, Comets E, Samson A, Mentré F. Stat Med, 2007



