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Background

Pharmacometrics

Model based approach to
study the interactions
between drugs and patients
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NONMEM

(NON-linear Mixed Effects Modeling)

Started life in 1972

Developed at the University of
California, San Francisco

Designed to allow the fitting of
complex models to PK/PD data

Heavily used for
pharmacometric model fitting




NONMEM

Written in Fortran

Complex model input

. FOrtra:n Many requirements on

format of input data

Often criticised
(usability & validation)

0 Difficult to integrate




iz the problem :
comment
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NONMEM Inputs
Control File

Data source
Data format
Output data required
Model
Parameter estimates
User written Fortran code



NONMEM Inputs
Input Data

Control file must reference
location, name and columns

Rules on columns and format

Control file identifies headers
and rows that can be ignored

P R b e e b e
I . B

Header row isn’t required

Can drop or rename columns on
iImport

1
1
1
1
1
1
1
1
1
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NONMEM Outputs
Report File

Final Parameter Estimates
Standard Errors

Covariance Matrices

Correlation Matrices

-- Iteration Information

Objective Function
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Global Novartis M&S Team
aw

Basel
Switzerland
40 people

Cambridge
Massachusetts
20 people

: East Hanover
| New Jersey
30 people

Team Growing Rapidly
2012 Estimate = 200 people




Many Methods of Reporting

SAS
| Matlab
R :Compare :Copy Paste Word
:S-PLUS :Graphics :Automatic PDF
: Xpose ‘ ‘; Tables :Semi-Auto PPT
: Census Text Other Other
Excel
. Manual




The Project

Part of wider project

IT project for M&S

RFP process in July 2008

Mango selected as
vendor in October 2008




Standardise Reporting of NONMEM Models
Enable Non-programmers
Provide platform for further development



Key System Requirements

Import and store NONMEM run information
Compare runs using tables or graphics

Evaluate individual runs using tables or
graphics

Produce standard tabular and graphical
outputs based on the stored information




Key System Requirements

Control aspects of graphs and tables
produced

Design and create reports

Use “standard” report templates

Extendable using reporting technology




Key System Requirements

System should support 30+ users
System reflects Novartis security system

All activities be logged as an audit trail

Various performance requirements
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2 Navigator Application - IE 6.0.2900.2180 SP2 (MSIE)
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@ Navigator

@ \data\Project\Task\herc

P- P+
[RUNNAME O | DESCRIPTIONG ______|OBJ. FUNC. 5 [DELTA. OB). FUNC. > | MINIMIZATION O |
TEBIRUOS SimMercept: effect of SGPT on CL 16735.218 0.0 MINIMIZATION SUCCESSFUL
TEB1RUODZ SimHercept: effect of age on CL 16733.887 -1.33 MINIMIZATION SUCCESSFUL
TEBLIRUOS SimMercept: effect of TBIL on CL 16711.209 -22.7 MINIMIZATION SUCCESSFUL
TEBIRUO3 SimHercapt: effect of WT on CL 16691814 -194 MINIMIZATION SUCCESSFUL
TEBIRUOL SimMercept: Basic run without covariates 16735.225 434 MINIMIZATION SUCCESSFUL

Task View

(T) New Tabular View ¥

¥ TEBIRUOL
3 TEs1RUO2
# TEB1RUO3
3 Tes1RUOS
8 TEBIRUOS

PopPKPD Reporting
Application (Java)

<E

Oracle
Database

e R
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TEB1RUDZ SimHercapt: effect of age on CL 16733.687 «1.33 MINIMIZATION SUCCESSFUL A TEB1RUDL

TEBIRALIDS SimMercept: effect of TBIL on CL 16711.20% 227 MINIMIZATION SUCCESSFUL A Ten1RU0Z

TEBIRUOS SimHercagt: sffect of WT on CL 16691614 194 MINIMIZATION SUCCESSFUL 3 TEBIRUDS

TEBLRLIOL SimMercept: Basic run without covaristes 16735 225 434 MINIMIZATION SUCCESSFUL :: ::: : :E :;

PopPKPD Reporting
Application (Java)

NONMEM
Parser

. NONMEM Outputs

d""-'_'_____ _____—_-""\
— e

s Oracle
Database

NONMEM
Run
Storage
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PopPKPD Reporting

Presentation Layer Application (Java)

F N
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Y

Report Item Management

Oracle
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NONMEM Generated
Report Items
Run

(Graphs and
Sl Tables)

~ Report Item
<«— Definitions
(R Code base)
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Mango Execution Engine
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Live Demo!




In Summary ...

Standardise NONMEM Reporting

Delivered web-based application

R Is the reporting engine

Close development between
Mango and Novartis

Next development phase
starting soon




People to thank

= | Novartis: Paul Lewandowski,
. Peter Forster, Thomas Muller,
Justin Wilkins, Celine Dartois
Sarr, and an army of testers

Mango: Dylan Browne, Fan
Shao, Feng Zhu, Geoff Gibbs,
Francisco Gochez, Rich Pugh

PHUSE Committee




Questions?

Richard Pugh (rich@mango-solutions.com)
Justin Wilkins (justin.wilkins@novartis.com)

solutions
') NOVARTIS



