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Insightful Application Suite

Research Pre-Clinical Phase | Phase Il Phase |

pre-Clinical AGR € MERCK B L2z,

Array Analyzer @ Schering-Plough

PK/PD Reporting / Simulation

[ NOV
ARTIS . . .
{ Production System Integration: S+Clinical Pack for SAS Users
Sequential Trial Analysis

m Clinical Reporting and Review: Graphics

Clinical Reporting and Review: Tables

@cmms-mmm.ng Safety Analysis and Graphics

Post-Marketing
Meta-Study A&R
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Pharma R&D Response to Business Drivers

R&D
+ Attrition
+ Biomarker Integration

+
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Application Suite and Attrition
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Application Suite and Genomics/Biomarkers
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Application Suite and Enhanced Study Design
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Hammer and Nails
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Multiple Tools in PK/TK/PD

5
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Dosing S-Plus) S5-Plus E.g., S-Plus
|
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Concentration + N
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Files Stored on
File Server

Manual Steps and Quality Risk
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Integration of Data, Analytics and Standards

Pre-Clinical Data Store

3
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Research Pre-Clinical Phase | Phase Il Phase

Pre-Clinical A&R

Insightful Application Suite

Array Analyzer

PK/PD Reporting / Simulation

" NOVARTIS

Insightful
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Production System Integration: S+Clinical Pack for SAS Users
Sequential Trial Analysis
Clinical Reporting and Review: Graphics

Clinical Reporting and Review: Tables

Safety Analysis and Graphics

Post-Marketing
Meta-Study A&R
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Goals and Benefits of Automated Clinical Study Reporting

PK
QC PK
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Automation of Clinical and Non-Clinical Study Reports

Pre-clinical, Non-clinical, Clinical studies. analyses and reports

IND Filing (Pre-Clinical Studies)

+ Short-term Toxicity and TK studies (rodents, higher mammals)
+ Carcinogenicty studies (transgenic mice)
+ CV, CNS studies

Post IND (Non-Clinical Studies)

+ Longer-term TK studies (higher mammals)

+ Reproductive Toxicology (genotox, placental)
+ Carcinogenicty studies

+ Biomarker / PD response studies

Post IND (Clinical Studies)

+ PK studies i Single ascending dose, Multiple ascending dose, Bioequivalence

+ Biomarker / PD response studies
+ Exposure / response studies

Toxicity, pharmacology, dosing

I ns\i ght fu l® Copyright €1999-2006
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Statistics, Graphics, Reports - Reguirements

+ | /

+ I PK

+ /

+

+ - blood, plasma, urine, faeces

T , s.e./s.d./c.i/c.v.

+ + + + +
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Statistics, Graphics, Reports - Reguirements

+ T SAS Excel LIMS SAS
+ - Win NonLin NONMEM
+ - Oracle, Oracle Clinical PKS
+ I Oracle SQL Server Sybase
ODBC/JDBC
i
+ CMS Documentum
Insightful PSSR 18 [



S-PLUS PK Reporter i Web Client
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S-PLUS PK Reporter i S-PLUS Client
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S-PLUS PK Reporter Libraries

S-PLUS Rich Text

+ Word
+ RTF T

+S-PLUS

+S-PLUS
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S-PLUS PK Reporter Workflow
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S-PLUS PK Reporter Workflow
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S-PLUS PK Reporter Workflow

PK Report Tables
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S-PLUS PK Reporter Workflow
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S-PLUS PK Reporter Workflow

T I

PK Report Tables
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Concentration-Time Tables

ST-9: Individual and Summary ANALY TE MATRIX Concentrations Following TREATMENT to TRTGRP

Protocol Time (h)

Subject 0 1 2 4 8 12 24
2013 0 26 245 298 NS 723 296 : .
True title might
2020 0 125 111 465 183  7.87 0 read
fi fi fi fi fi fi fi fi .
ST-9: Individual
2077 0 122 156 201 NA 380 136
and Summary
2084 0 525 389 271 125 656 183 Parent Serum
Median 0 152 202 132 561 260 7.66 Following A
Mean 0 695 848 813 576 324 998 Single Oral 25 mg
SD ND 110 927 690 357 215 103 Dose of Parent to
%CV  ND 568 430 430 540 662 103 CHF Patients
Min 0 516 874 465 183 6.89 0
Max 0 542 474 302 151 90.8 463
avVaue excluded from analysis
NA Not analyzed
ND Not determined
NS No sample

Concentration: ng/mL
Source: Appendix I11-2

Courtesy Susan Shoaf, Otsuka



Excretion Tables

ST-1: Individual MATRIX Volume and ANALY TE Concentration and Individual and Summary ANALY TE Amount
Excreted (Ae,u) and Fraction of Dose (%fe,u) Following TREATMENT to TRTGRP

Collection Interval

0-24 Hours 24-48 Hours 0-48 Hours
Subject  Volume  Conc Al %f,, | Volume  Conc Al %f, A %f,
1 1425 67.4 96.1 0.139 1440 935 135 0.194 231 0.547
2 1906 19.8 37.7 0.0544 987 49.3 48.6 0.0702 86.3 0.204
3 2652 47.2 125 0.181 2161 73.0 158 0.228 283 0.671
42 NS NS ND ND 658 59.6 39.2 0.0565 39.2 0.093
5 2490 104 259 0.374 1733 64.8 112 0.162 371 0.893
6 961 64.2 61.7 0.0890 1337 38.2 51.1 0.0737 113 0.267
7 1687 89.4 151 0.218 537 286 153 0.221 304 0.720

n 6 6 6 6 6 6
Median 111 0.160 123 0.178 257 0.609
Mean 122 0.176 110 0.158 231 0.550
SD 78.7 0.114 49.0 0.0707 112 0.268
%CV 64.7 64.7 44.7 44.7 48.1 48.8
Min 37.7 0.0544 48.6 0.0702 86.3 0.204
Max 259 0.374 158 0.228 371 0.893

NS No sample

ND Not determined

aSubject excluded from analysis, accuratetotal could not be determined due to missing data.

Units of Volume - mL; Concentration - ng/ml; Amount Excreted - pg; Fraction of Dose Excreted - %

Source: Appendix 111-2 and Appendix 1V Courtesy Susan Shoaf, Otsuka



Handled Behind the Scenes

analytes

analytes

+ blood, serum, plasma
+ urine, feces, bile

+ 10
+0, BQL

+ NS , NA
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PK Report Tables
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PK Parameter Tables

ST-1: Individual and Summary ANALY TE MATRIX Pharmacokinetic Parameters Following TREATMENT to TRTGRP

Croax too tiag AUC, tys, AUC,_, CL/F
Subject (ng/mL) (h) (h) (h*ng/mL) (h) (h*ng/mL)  (mL/min)
1 908 3.00 0 8150 11.8 8410 119
2 447 1.00 0 2211 Missing Missing Missing
fi fi fi fi fi fi fi
19 407 3.00 0 4223 A7 4270 234
20 761 3.02 0 5732 45 5770 173
n 20 20 0 20 15 15 15
Median 600 3.00 0 3954 5.1 4090 245
Mean 602 2.55 0 4054 5.7 4400 269
SD 175 0.61 ND 1612 2.3 1780 123
%CV 29.0 23.8 ND 39.8 40.0 40.4 45.6
Min 317 1.00 0 1806 3.1 1870 119
Max 908 3.03 0 8150 11.8 8410 535
Geo Mean 577 4060
95% Geo  303-1100 1620-1.02e4

Courtesy Susan Shoaf, Otsuka



S-PLUS PK Reporter Workflow

0§ STTablesExample rtf - Micrusnft Wurd

ET-1: Individual and Summary Parent Plasma Pharmacokinetic Parameters Following A Single Oral 100 mz Dose of Patent
in the Fasted Btate to Patients with Diabfies
Subject ‘ ‘ ‘ T ‘ i ‘ G ‘ AUCan
(lfh:- 0] () | (gml) | (cngiml)
1 | sz | 6.95 | 112 | 181 ! 230 I 1370
2 | o | 7 | oma | e | e | 1am
3 | 183 | 502 S - S N 01 | 0
4 EEEEEE | =ms | v 138 | 2010
5 I3t S | 14.1 | 235 | 317 | 1500
6 A . N L 365 I w5 | 1620
7 | ose | g% | 3 | 2% | 2w | 16m;
8 | oz | 122 | 3056 | 465 | 189 | 1560
9 1w | 13l | 7R | 400 310 | 1930
0w ols4 w0 | 20 | 13| 2@ | 1710
By R ¥ H N 1) S €% SR - 2 S 193 I 31
2 | oms | 6ea | om0 | 335 | me | ;w0
13 0%z | 132 | 301 | 380 313 | 10 =
14 | wm [ a3 . G 131 | w0 | 1240
15 | o5 | 52 | 150 | 344 221 | 1040
PO T T T T T T
. Medin | 0942 | 829 | om0 | 235 | 238 | 1560
Mean | 0011 | 373 | 217 | 48 | 254 | 1610
o®p oyt 283 | 7 | 3 | sms5 | 518
%y | ses | 333 | 34 | s9 307 | 30
Min | 0872 |  sé | 112 | o4t | 167 | o7 =
Max | 230 | 37 | 313 | 465 | 342 | 2910 ;
Source: AppendixII-3 %
ia B = 3 i.!:::| " n l
Page Sec 1 At L Cold3 REC TRE EBE4T OVE | Englighflls
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Handled Behind the Scenes

WinNonlin

WinNonlin
+ HL_Lambda_z (hr) -> ty2, (h)

10
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Concentration (ng/mL)

Concentration-Time Profiles

Protocol PROT ANALYTE MATRIX Concentrations Following TREATMENT to TRTGRP
1000

Subject N = 21
800 -
600 -
] Spaghetti Plots:
Nominal Times

400
200 -
0 p—

I ) ) ) ) ) I ) ) ) ) ) I ) ) ) ) ) I ) ) ) ) ) I ) ) ) ) ) I ) ) ) ) ) I ) ) ) ) ) I

0 12 24 36 48 60 72 84

Time (h)

Note: Lower limit of quantitation for ANALTYE isLLOQ LABUN.

Eg, Protocol 123-45-678 Parent Serum Concentrations Following A Single Oral 25 mg Dose of Parent to
Normal Healthy Subjects

Lower limit of quantitation for Parent is 5 ng/mL. Courtesy Susan Shoaf, Otsuka



Concentration-Time Profiles

Protocol 111-01-111 ANALTYE MATRIX Concentrations Following TREAT1, TREAT2 to Subject PATID (TRTGRP)

3000

2500 -

12000 -

Subject Plots:
Actual Times

1500 -

1000 -

Concentration (ng/m

500

()
410
=

()
—10
&

48 72 96 120 144 168

Time (h)

Note: Lower limit of quantitation for ANALYTE isLLOQ LABUN.
Courtesy Susan Shoaf, Otsuka



Fraction of Dose Excreted(%)

Concentration-Time Profiles

Protocol 182-00-301 Cumulative Fraction of Dose Excreted in Urine as M-1 Following
Treatment to Subject 4 (Healthy V olunteers)

30
25

20

15

10

Excretion Plots:
cumulative 26 dose excreted at end of collection interval

12 24 36 48 60 72
Time (h)
®@ —— Single Oral 75 mg (100 uCi) Dose of OPC
a - - — Single Oral 75 mg Dose of OPC with 50 mg inducer

Courtesy Susan Shoaf, Otsuka



Concentration-Time Profiles

T4 STTablesExample2. rtf - Microsoft Word |;||§|[Z|
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### load RTF library
library(rtftools, first=T)

### specifty template file "AEReportTemplate.rtf"
Tfilenameln <- paste(getenv(’'S_PR0J'"), "AEReportTemplate.rtf'", sep="/"")

### output fTile
rtfFile <- paste(getenv(*''S_PR0OJ"™), "AEReportOut.rtf', sep="/")

textHeaderStyle <- rtfCreateTextStyle(fontnum=1, fontsize=14, align="'c",
bold=T, i1talic=F)

### Baseline Screening Characteristics Graphics

restoftext <- rtfStartinsertAtTag(filenameln, rtfFile,
" BASELINEFIGURESGOHERE ')

rtfWriteGraphCaptions(rtfFile, textHeaderStyle, caption="Figure BASE-",
graphText=""Baseline Demographics', pagebreak=F)

plotScreeningDemo(r.vs)

rtfExportGraphToRTF(rtfFile, width=5, height=3, style=" ¥¥qc ")

plotScreeningVS (r.vs)

rtfExportGraphToRTF(rtfFile, width=5, height=3, style=" ¥¥qc ")

rtfEndlnsertAtTag(rtfFile, restoftext)



### load RTF library
library(rtftools, Tirst=T)

### specifty template file "AEReportTemplate.rtf"

filenameln <- paste(getenv('S PROJ™),
"AEReportTemplate.rtf'’, sep="/")

### output fTile
rtfFile <- paste(getenv(*''S_PR0OJ"™), "AEReportOut.rtf', sep="/")

textHeaderStyle <- rtfCreateTextStyle(fontnum=1, fontsize=14, align="'c",
bold=T, i1talic=F)

### Baseline Screening Characteristics Graphics

restoftext <- rtfStartinsertAtTag(filenameln, rtfFile,
" BASELINEFIGURESGOHERE_ ')

rtfWriteGraphCaptions(rtfFile, textHeaderStyle, caption="Figure BASE-",
graphText=""Baseline Demographics'", pagebreak=F)

plotScreeningDemo(r.vs)

rtfExportGraphToRTF(rtfFile, width=5, height=3, style=" ¥¥qc ")

plotScreeningVS (r.vs)

rtfExportGraphToRTF(rtfFile, width=5, height=3, style=" ¥¥qc ")

rtfEndlnsertAtTag(rtfFile, restoftext)



### load RTF library
library(rtftools, fTirst=T)

### specifty template file "AEReportTemplate.rtf"
filenameln <- paste(getenv(’'S_PR0J"), "AEReportTemplate.rtf'", sep="/"")

### output fTile

rtfFile <- paste(getenv("S_PR0J"), "AEReportOut.rtf",
sep=""/"")

textHeaderStyle <- rtfCreateTextStyle(fontnum=1,
fontsize=14, align="c'", bold=T, i1talic=F)

### Baseline Screening Characteristics Graphics

restoftext <- rtfStartinsertAtTag(filenameln, rtfFile,
" BASELINEFIGURESGOHERE ')

rtfWriteGraphCaptions(rtfFile, textHeaderStyle, caption="Figure BASE-",
graphText=""Baseline Demographics'", pagebreak=F)

plotScreeningDemo(r.vs)

rtfExportGraphToRTF(rtfFile, width=5, height=3, style=" ¥¥qc ")

plotScreeningVS (r.vs)

rtfExportGraphToRTF(rtfFile, width=5, height=3, style=" ¥¥qc ")

rtfEndlnsertAtTag(rtfFile, restoftext)



### load RTF library
library(rtftools, Tirst=T)

### specifty template file "AEReportTemplate.rtf"
filenameln <- paste(getenv(’'S_PR0J'"), "AEReportTemplate.rtf'", sep="/"")

### output fTile
rtfFile <- paste(getenv(''S_PR0OJ"™), "AEReportOut.rtf", sep="/")
textHeaderStyle <- rtfCreateTextStyle(fontnum=1, fontsize=14, align="'c",

bold=T, i1talic=F)
### Baseline Screening Characteristics Graphics

restoftext <- rtfStartlnsertAtTag(filenameln, rtfFile,
" BASELINEFIGURESGOHERE_'")

rtfWriteGraphCaptions(rtfFile, textHeaderStyle, caption="Figure
BASE-"", graphText="Baseline Demographics', pagebreak=F)

plotScreeningDemo(r.vs)

rtfExportGraphToRTF(rtfFile, width=5, height=3, style=" ¥¥qc ")
plotScreeningVS (r.vs)

rtfExportGraphToRTF(rtfFile, width=5, height=3, style=" ¥¥qc ")
rtfEndInsertAtTag(rtfFile, restoftext)
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