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BACKGROUND

* A pharmacometrician’s typical work-flow requires access to a variety
of software tools for different stages (data preparation, modeling,
evaluation, simulation and reporting) of the strategic modeling and
simulation process.

This process requires reliable, reproducible and traceable inter-
operability between software tools.

No single tool capable of managing and performing these tasks is
publicly available.

* We have developed an R software (version 2.4.0+; www.r-project.org)
[1] package, Mltools, to facilitate the pharmacometrics work-flow.

* All necessary system (operating system, R, Sun Grid Engine) software
tools for the computing grid were installed via a set of shell scripts
under version control (subversion).

The R package was developed on a single workstation running Mac
0OSX or Windows XP and a computer grid, with each node running
NetBSD 3.1 (64bit) on AMD64 processors and the GNU Fortran
Compiler, G95 or GCC-3.3.3 (GNU Project, http://www.GNU.org/).
NMQual 6.1.1 (Metrum Institute) was used to install, qualify, and track
all code patches/options for NONMEM® Version V and VI (ICON
Development Solutions).

Mitools PACKAGE REQUIREMENTS

* Platform independent

* Controlled, reproducible environment for:

— Data acquisition and exploration

- Initial model building and diagnostics

— Model checking and evaluation

— Modeling and simulation based inferences

— Preparation of figures and tables for reporting
* Modular nature allowing for the easy addition of new/revised functions
* Allow for the sourcing/execution of user-defined R scripts/functions

* Customization of R-scripts would be required for certain aspects of
every project

* ASCII text controlled/scripted interface
— Minimal bandwidth requirements for remote operations

— Easy implementation of version control (open-source tools, i.e.
subversion)

— No third-party X-windowing/graphical requirements for remote
access

Mitools FUNCTIONALITY

= Mitools consists of 50 + functions

* The software flow control for a typical pharmacometric analysis is
shown in Figure 1.

* An outline of the pharmacometric workflow and the applicable Mitools
functions is shown in Figure 2.

* An example R script for a pharmacometric analysis is shown in
Figure 3.

Figure 1. Software Flow Control
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The Mitools package allows pharmacometricians to work in one common
scriptable environment (R software) for data preparation, modeling,
model evaluation, modeling/simulation based inferences, and reporting.

The R packaging system allows for easy distribution of this set of
pharmacometric tools and has the added benefit of exposing the user
to the R software, a powerful tool for data formatting, data mining/
exploration, and statistical analysis.

This work proves the concept that a production-capable modeling and
simulation infrastructure can be implemented entirely using open-source
software (with the exception of NONMEM® and the Windows OS).

The combination of Mltools plus an open-source versioning tool (e.g.
subversion) results in the ability to track and reproduce an analysis from
start to finish, critical goals of 21CFRPart11 compliance.

FUTURE F ONALITY

* Additional functions for interfacing with WinBUGS/OPENBUGS model
analysis, evaluation, and simulation

* Generation of a common log detailing the results of a NONMEM®,
WinBUGS/OPENBUGS, and/or R based analysis

* Qualification of Mltools R Package is in progress

1. R Development Core Team (2008). R: A language and environment for statistical
computing. R Foundation for Statistical Computing, Vienna, Austria. ISBN
3-900051-07-0, URL http://www.R-project.org.

2. Hooker A, Staatz CE, Karlsson MO. Conditional weighted residuals, an improved
model diagnostic for the FO/FOCE methods. PAGE 15 (2006) Abstr 1001

3. Sturtz, S., Ligges, U., Gelman, A. (2005): R2WinBUGS: A Package for Running
WinBUGS from R. Journal of Statistical Software 12(3), 1-16.

4.D J Spiegelhalter and A Thomas and N G Best (1999). WinBUGS Version 1.2 User
Manual MRC Biostatistics Unit.
NONMEM® is licensed and distributed by ICON Development Solutions

©2008 Metrum Institute

copies of this poster are available at www.metruminstitute.org/publications



