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This Splus function is an extension of PFIM1.1 [1,2] for the evaluation of population pharmacokinetic designs. The evaluation is based on the computation of the Fisher information matrix in the case of non linear mixed effects models, which requires a first order Taylor development of the model. The Fisher information matrix is computed for a diagonal variance matrix of the random effects. The between-subjects variance model may be:

- an additive model: beta+eta

- an exponential model: beta*exp(eta)

where beta is the vector of the fixed effects and eta the vector of between-subjects random effects.

The residual error is additive with a more general model for variance than was implemented in PFIM1.1: var()=(interslope*f)2, where f is the structural model. This variance error model includes the constant variance model slope = 0) or the constant coefficient of variation model (inter = 0) as special cases. The parameters inter and slope are included in the population parameters to be estimated [3].

Moreover, in PFIM1.2, computation of the Fisher matrix can be performed using two different options: option 1 or option 2. Option 1 computes the population Fisher information matrix as in PFIM1.1, without taking into account the dependence of the variance of the observations on the fixed effects, which simplifies the computation; Option 2 does not assume independence, which make the computation more cumbersome and longer. Comparison of those options was performed in [4].

PFIM1.2 is developed for Splus version 6 and version 2000, and for R version 1.7.0
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INSTALLATION:

The PFIM1.2 Splus tool is composed of five files: 

a file for the main program (PFIM1.2.ssc)

two files of functions which should not be changed (Pfim1.2op1.ssc and Pfim1.2op2.ssc), 

a file of input (Stdin.ssc) 

a file for the model (model.ssc).



To install PFIM1.2, create a directory (for example directory “D:\\d-Mes Documents\\Sylvie\\PFIM1.2\\Program”) and copy the program files Pfim1.2op1.ssc and Pfim1.2op2.ssc inside. 



USE:

1) Create a working directory, for example: 

“D:\\d-Mes Documents\\Sylvie\\PFIM1.2\\Example1

2) Copy the files PFIM1.2.ssc and Stdin.ssc in this directory.

3) In the file “PFIM1.2.ssc”, specify your working directory:




directory<-"D:\\d-Mes Documents\\Sylvie\\PFIM1.2\\Example1"




Then, specify your program directory :




directory.program<-"D:\\d-Mes Documents\\Sylvie\\PFIM1.2\\Program"




and save the file.

4) In the working directory, create a file “model.ssc” and write the structural model in this file.

The time is denoted by t. The dose may be 1. The structural model should be written as an expression object and assigned in an object called ‘form’.


example: 


- One compartment model with first order absorption in the file 


"model.ssc" :

form<-expression((1/v * ka)/(ka - ke) * (exp( - ke * t) - exp( - ka * t)))

If the model is defined over intervals by different expressions, write these expressions in the object ‘form’, which in this case is a vector of expressions. For example, if you want to give three expressions:


form<-c(expression(model1),expression(model2),expression(model3))

5) Write the population information in the input file "Stdin.ssc" :


In this file, the following S-PLUS objects must be created: 


- project :

Character string indicating the name of the project

- file.model :
Character string indicating where to find the structural model

- output :
Character string indicating in which file the results should be printed

- option :
Option used for the computation of the matrix


1 for a simplified computation; 2 for a complete computation

- parameters :
vector of p character strings for the names of the fixed effects parameters


- beta :

vector of the p fixed effects parameters values

- omega :
diagonal matrix p*p of the variance of the random effects. Only the vector of the p variances should be given

- sig.inter and sig.slope :
values of the parameters for the residual variance error model given by var()=(interslope*f)2
- Trand :

type of between-subject variance model :

1 for additive between-subject variance model, 2 for exponential

- dose.identical : 
logical value : ‘T’ if the dose is the same for

all elementary designs, ‘N’ if not.


- dose :

value of the dose if dose.identical==T; if not, vector 

of the q doses for each elementary design

- prot :
list of q vectors of elementary designs. Each vector contains the sampling times of the corresponding elementary design.

- subjects :
vector of the q numbers of subjects for each elementary design 

- tf :
If the model is defined over intervals by different expressions, give in that vector, the last values of each time interval. The first expression will be use up to the first time of tf (included), the second expression from the first time (excluded) to the second time of tf included, et cetera...

- graph.logical:
logical value; if T, draws the graph of the sampling times

- log.logical:
Character string for controls logarithmic axes for the graphical representation. Values “xy”, “x” or “y” produce log-log or log-x or log-y axes. Standard graphic is given by log.logical<-F

- graph.inf and graph.sup: vector of lower and upper sampling times for the graph. For example, representation in 2 intervals [0-12], and [48-60] are specified by graph.inf<-c(0,48) and graph.sup<-c(12,60)

- y.range:
vector of lower and upper concentrations for the graph.


6) Load the function and the input data in S-PLUS :

source("D:\\d-Mes Documents\\Sylvie\\PFIM1.2\\Example1\\PFIM1.2.ssc"). This cal also be performed by clicking on the Run button in the window toolbar. 


7) Call the S-PLUS function in the Commands window: PFIM() 


RESULTS:


The following results are written to the output file:

· the name of the function used: PFIM 1.2 Option 1 or PFIM 1.2 Option 2

· the name of the project and the date

· a summary of the input: model, sampling times in the elementary designs, doses and subjects corresponding to those designs, residual variance error model, between-subject variance model

· the population Fisher information matrix, a dim*dim symmetric matrix where dim is the total number of population parameters to be estimated, i.e. dim <= 2p+2

· the expected standard error on each parameter and the corresponding coefficient of variation 

· the value of the determinant of the Fisher information matrix

· the value of the criterion (determinant^(1/dim)), where dim is the number of population parameters 

Moreover, the PFIM() function returns the following Splus objects: 

· dose

· prot

· subjects

· mfisher: the population Fisher information matrix 

· determinant: the determinant of the population Fisher information matrix

· crit: the value of the criterion

· se: the vector of the expected standard errors for each parameter

· cv: the corresponding coefficient of variation, expressed in %.


Comments: 

· If the between-subject variance of a parameter is assumed to be zero, enter 0 for this variance in omega : PFIM will remove the corresponding row and column in the Fisher information matrix.

· If a population design leads to very poor information with a singular population Fisher information matrix (det=0), the expected standard errors and the coefficients of variation are returned as NA.


Example:

#########################################################################

##







       








      ##

##






PFIM 1.2 INPUT FILE
        
      


  ##

#########################################################################

#Name of the project

#-------------------- 

project<-"Example"

#Name of the file containing the PK or PD model

#------------------------------------------------

file.model<-"model.ssc";

#Name of the output file for the results

#--------------------------------------

output<-"Stdout.ssc";

#Option for computation of the matrix: (1) = simplify (2) = complete

#--------------------------------------------------------------------

option<-1

#Name of the fixed effects parameters

#-------------------------------------

parameters<-c('ka','ke','v')

#Fixed effects parameters values

#--------------------------------

beta<-c(2,0.25,15)

#Diagonal Matrix of variance for the random effects:

#---------------------------------------------------

omega<-diag(c(1,0.25,0.1));

#Standard deviation of the residual error (sig.inter+sig.slope*f)^2:

#------------------------------------------------------------------

sig.inter<-0.5

sig.slope<-0.15

#Between-subject variance model (1) = additive  (2) = exponential 

#------------------------------------------------------------------

Trand<-2;

#Identical dose in each elementary design (Yes=T, No=F)

#--------------------------------------------------------

dose.identical<-T

#dose.identical<-F

# If 'Yes', enter the value of the dose, 

# else, enter the vector of the dose values for each elementary design

#--------------------------------------------------------------------

dose<-c(100)

#dose<-c(100,150)

#List of the vectors of sampling times for each elementary design 

#-----------------------------------------------------------------

prot<-list(c(0.333,1.5,5,12),c(1,3,8))

#Vector of the numbers of subjects for each elementary design 

#--------------------------------------------------------------

subjects<-c(200,200)

#Vector of last times for the intervals of each expression 

#-----------------------------------------------------------

tf<-Inf;

#graphical representation (Yes=T, No=F)

#-------------------------------------

graph.logical<-T

#Controls logarithmic axes for the graphical representation.

#Values "xy", "x", or "y" produce log-log or log-x or log-y axes.

#(For standard graphic, log.logical<-F)

#--------------------------------------------------------------

log.logical<-F

#log.logical<-'y'

#Vectors of lower and upper sampling times for the graph

#--------------------------------------------------------

graph.inf<-c(0)

graph.sup<-c(12)

#Vector of lower and upper concentration for the graph

#------------------------------------------------------

y.range<-NULL # default range

#y.range<-c(0,10)

*Output file* :

PFIM 1.2 Option 1 

Project:  Example

Date:  Wed Oct 08 18:05:44 PM( 2003

**************************** INPUT SUMMARY ********************************

Analytical function model:  

(1/v * ka)/(ka - ke) * (exp( - ke * t) -


exp( - ka * t)) 

Population design:  

                       subjects dose 

c(0.333, 1.5, 5., 12.)      200  100

            c(1, 3, 8)      200  100

Variance error model: ( 0.5 + 0.15 *f)^2

Between-subject variance model: Trand =  2

******************* POPULATION FISHER INFORMATION matrix ******************

            [,1]       [,2]        [,3] 

[1,]   63.269169   197.2991   -7.741321

[2,]  197.299126 16408.6040  158.511270

[3,]   -7.741321   158.5113   10.055256

[4,]    0.000000     0.0000    0.000000

[5,]    0.000000     0.0000    0.000000

[6,]    0.000000     0.0000    0.000000

[7,]    0.000000     0.0000    0.000000

[8,]    0.000000     0.0000    0.000000

          [,4]       [,5]       [,6] 

[1,]   0.00000    0.00000    0.00000

[2,]   0.00000    0.00000    0.00000

[3,]   0.00000    0.00000    0.00000

[4,]  83.77010   12.47033   67.45659

[5,]  12.47033 1314.88024  441.77864

[6,]  67.45659  441.77864 6400.24096

[7,]  61.45098  380.33087  579.51626

[8,] 233.89675  430.90540 2245.49184

           [,7]      [,8] 

[1,]    0.00000    0.0000

[2,]    0.00000    0.0000

[3,]    0.00000    0.0000

[4,]   61.45098  233.8967

[5,]  380.33087  430.9054

[6,]  579.51626 2245.4918

[7,] 1663.93555 2516.5883

[8,] 2516.58831 6701.4272

************************** EXPECTED STANDARD ERRORS ************************

------------------------ Fixed Effects Parameters -------------------------

    Beta    StdError       CV ..2 

ka  2.00 0.141452152 7.072608   %

ke  0.25 0.009079485 3.631794   %

 v 15.00 0.378081321 2.520542   %

------------------------- Variance of Random Effects ----------------------

   Omega   StdError       CV ..2 

ka  1.00 0.11583943 11.58394   %

ke  0.25 0.02893458 11.57383   %

 v  0.10 0.01357357 13.57357   %

------------------------ Variance of residual error ------------------------

           SIG   StdError       CV ..2 

sig.inter 0.50 0.03907990  7.81598   %

sig.slope 0.15 0.02064161 13.76107   %

******************************* DETERMINANT ********************************

1.66486342560102e+022

******************************** CRITERION *********************************

599.33870700731
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