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Background

Pharmacometrics

Model based approach to
study the interactions
between drugs and patients




PARAMETER: 0.1000E+00 0.1000E+00 0.1000E+00
0.1000E+00 0.1000E+00 0.1000E+00 0.1000E+00
0.1000E+00 0.1000E+00 0.1000E+00

0.1000E+00 0.1000E+00 0.1000E+00

GRADIENT: 0.1966E+08 0.1966E+08 0.1966E+08
0.1966E+08 0.1966E+08 0.1965E+08 0.1966E+08
0.1966E+08 0.2150E+03 0.1229E+03

- 0.6323E+02 - 0.5188E+02 0.5640E+03

OITERATION NO.._ 3 . OBIECTIVE VALUE: :
0.12497E+ .
cumu AN N . |

PARAMETER: 0.8379E -01 0.9210E+00 0.1140E+00
0.3827E+00 0.2442E+00 0.6915E+00 - 0.1404E -01
-0.1765E -01 -0.3216E+00 -0.1377E+00

0.1066E+00 -0.4433E -01 -0.8550E+00

GRADIENT: 0.2991E+02 0.5615E+03 - 0.1900E+02
- 0.1728E+03 -0.4773E+02 - 0.5936E+03 - 0.3338E+03
- 0.1233E+02 -0.1781E+02 0.2436E+03

- 0.2031E+02 -0.4911E+02 0.1571E+03
OITERATION NO.: 6 OBJECTIVE VALUE: -
0.15803E+04 NO. OF FUNC. EVALS.:19

CUMULATIVE NO. OF FUNC. EVALS.: 132

PARAMETER:- 0.1010E+00 0.7791E+00 0.2492E+00
0.6099E+00 0.7155E+00 0.6917E+00 0.7982E+00
- 0.3978E+00 -0.1283E+01 -0.1029E+01

0.2498E+00 0.1374E+00 - 0.1648E+01

GRADIENT: 0.2728E+02 - 0.5390E+02 - 0.1505E+02
0.7018E+01 -0.1792E+02 -0.5981E+03 0.9122E+02
0.1179E+02 - 0.1188E+03 - 0.9582E+02

0.4064E+02 0.3338E+02 - 0.1548E+03
OITERATION NO.: 9 OBJECTIVE VALUE: -
0.15925E+04 NO. OF FUNC. EVALS.:20

CUMULATIVE NO. OF FUNC. EVALS.: 191

PARAMETER:- 0.6187E+00 0.7701E+00 0.4405E+00
0.5918E+00 0.9914E+00 0.6946E+00 0.8166E+00
- 0.9118E+00 -0.1224E+01 - 0.1094E+01

0.1527E+00 0.2980E  -01 -0.1591E+01
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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




Fortran

NONMEM

Written in Fortran

Complex model input

Many requirements on
format of input data

Often criticised
(usabllity & validation)

Difficult to integrate



iz the problem :

comment

v IGHNORE=C N O N M E M I n p Uts
T PT II TIME AMT EATE DIV MDV ) =DROP ContrOI File

ADWVANI TRANS1

Data source
R Data format
Output data required
Model
Parameter estimates
e - o User written Fortran code

Ti(E1E2+E214+K) **2-4*EK21%K) ] )

IF (F.EQ.0) DEL=1

IFEED= F e
w = F + DEL

IF IV - IPRED

TTi ! W

Vo=

§THETL ZED 1 ~ CL (L/h)
$THETL . .18 r2 o~ (h—1)
$THETL |. .05, 2] '3~ K21l (h-1)

OMEGAL

- prop Error

9 PO3ITHOC NOALABEORT PRINT=5 HME
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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

1000

Header row | sSno

Can drop or rename columns on
Import

I e B e
L) [}




NONMEM Outputs
Report File

TIED: 143

: Final Parameter Estimates

Standard Errors
Covariance Matrices
Correlation Matrices
: Iteration Information
Objective Function

S.46E+01  1.66E+00

1.64E-01

0.00E+00 1.65E-01

0. 00E400 0. 00E4+00 QE+00

TH 3 | TH 1
OF OBJECTIVE FUNCTICHN -4, 57E-04

TH 5 | TH 1
2.01E-05



Global Novartis M&S Team
s

“5‘-:"""}

Basel
Switzerland
40 people

Cambridge
Massachusetts
20 people

East Hanover
- AR _ 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
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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 fistandardo reportji ten

Extendable using reporting technology
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Key System Requirements

System should support 30+ users
System reflects Novartis security system

All activities be logged as an audit trall

Various performance requirements




Technical
Solution



