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Agenda

O Statistical Graphics for Clinical Trials

O Generation of Reporting Graphics
O Creation of a graph template via Point&Click
O Apply template to different data set
O Use template in production — via SAS

O Statistical Graphics and Analysis used interactivly
O Introduction to interactive analysis
O How to integrate statistical analysis and graphics
= Assessing treatment effects on AE using Bagging

= Time-to-Event Analysis
= Bivariate Analysis
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Clinical (Statistical) Graphics — Areas of Usage

Many domains, functions benefit from statistical graphics
O Trial Design

O Safety Data Analysis

O Laboratory Measurements

O Vitals Signs Measurements
O Adverse Events

O Efficacy Data Analysis

O Patient Profiles
O Demographics

O Trial Metrics

O’ Connell and Pietzko (2009), Statistical Graphics for Exploration
Presentation, Publication and Submission in Clinical Development
TIBCO Whitepaper (available here)
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Reporting: TIBCO Spotfire Clinical Graphics - Usage

1. Best Practice Graphics Catalogue —
= Inbuilt Palette

= Customization

2. Point & Click Interface to all Graphs in the “Catalogue”

3. SAS Macros for all Graphs in the “Catalogue”

Example: Lab Shift Plot

Standardization - best practices and efficiencies
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Liver Lab Shift Plot
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Version: 2.0.1; Validation: Not Validated
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*, SAS =1ox|
File Edit View Tools Run Solutions Window Help
| IR IEI R R IR
m fl <] RunTemplateShiftPlot.sas _|_|- jm] 5'
= Resuits options mprint mlogic; Al
g} Contents: The SAS S) $TSCG_CONFIGURATION;
[+ Report: The SAS Syst -
Contents: The SAS Sy o
{5 Report: The SAS Syst /*Folder containing DataSet for Plot: */
{5 Contents: The SAS Sy libname Data "C:\Projects2\SAS TSCG2.1\Data";
=-{g5) Report: The SAS Syst proc contents data=work. all ;
= @ Detailed and/or su - -
~ run;
[=1-{¢5) Report
[EQ Rreport
éﬂRemn

$let outputPath = C:\Projects2\SAS TSCG2.1l\Graphs;
$let tscg_ods=1;

ods html file="C:\Projects2\SAS TSCG2.1\Graphs\ShiftPlot.html";
$tscg_InsertGraphParm(action=Replace, name=DataSource, value=file:///C:/Projects/SAS/TSCG20SASMacros/Data/lft5.sas7bdat):;
$tscg_InsertGraphParm(action=Replace, name=XColumns, value=baseline);

$tscg_InsertGraphParm(action=Replace, name=YColumns, value=endpoint):;

$tscg_InsertGraphParm(action=Replace, name=GroupColumns, value=treatment):;

$tscg_InsertGraphParm(action=Replace, name=TrellisColumns, value=parm);

$tscg_CreateGraph(outputFile=goutputPath.\shiftPlot,
graphType= png pdf,
agravhDoc=C:\Proaram Files\TIBCO\statsvcsSZ\statsvcs\data\tscc\files\Resources\D?faultGraDhs\Shared\Sillll
407

<
e S —pnpy =

S-PLUS OUTPUT: ;l
Read: Scanned 31 lines from \\PCKPIETZK01463"c\Projects2'SAS_TSCG2.1\xml\ kpietzko'\SAS_DMSProcess_1476"

DMSProcess .xml

S-PLUS OUTPUT: Note: Graph Script File Name: file:///DMSProcess.ssc

S-PLUS OUTPUT: Note: Imported 2504 by 4 data.frame with column names treatment, parm,

S-PLUS OUTPUT: endpoint, baseline

S-PLUS OUTPUT: Note: Counts of column types: factor:2, numeric:2
S-PLUS OUTPUT: Note: There are 24 missing values
S-PLUS OUTPUT: Note: 20 rows have some missing values

S-PLUS OUTPUT: Data: Reading 97x12 data.frame 'gom.ASCIIInfo’ on database gom
S-PLUS OUTPUT: Time: Task #1 succeeded (Seconds = 9.936 CPU, 10.169 elapsed)
NOTE: 106 records were read from the infile TSCG_URL.

The minimum record length was 1.

The maximum record length was 172.
NOTE: DATA statement used (Total process time):

real time 0.04 seconds

cpu time 0.03 seconds

MLOGIC(TSCG_INSERTSPLUSLOG): Ending execution.
MPRINT(TSCG_CREATEGRAPH): ;
MLOGIC(TSCG_CREATEGRAPH): Z%IF condition &tscg_Debug. EQ 0 is TRUE
I'i_IEIG IC(TSCG_TESTBOOLEAN): Beginning execution.
1 »

N Kl

=P Results Output - (Untitled) | E) Log - (Untitied) ||@ RunTemplateShiftPlot... [#] Results Viewer - SAS Out...l

| = c:\Projects2\sAs_TSCG2. 1\examples |tn 41, Col 1 7
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Clinical Graphics Concept

S+ Clinical Graphics Server
Central Graph Catalogue
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Clinical Trials - Safety Data Analysis

O Lots of data

O Analysis of data — early and often
O Data Visibility is needed

O Statistics / Analytics are required

O Statistics: analyze data at population level

O Analyze data at subject level

O Graphics — the key to success

O Targeted statistical graphics: AE’ s, labs, vitals
O Interactive data review — drill down to patient level

O Graphical Review — early and often !!
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Safety Data Analysis — using Spotfire and S-Plus

@ ClinicalDemoEmbedded_v5.dxp - TIBCO Spotfire
File  Edt View Insert Tools Help

lawBOE=
IR S-2o0E-E@F Ra|2¢|D|& [ EEkkrHSeE@O ¢ &[22 ml”

= = = = Viats | Demographics | _Demographics by Trestment | _Patint Profle | _Labs - Lineplot AGs, Coneds | LFT protie
O lIdentify relationships in data e e |

" Color by: Patient Selection - AE M

A (T vl[+ v ||[rype to searcn fiters

O Safety vs dosing, exposure, e = i ——

313512431 2431

[rype to search in st
31-351-2423 2423 4
13512348 2349 [(an) 54 vaives” ]
31-3512335 2335 2 | | APPLICATION
y R 31-351-2331 2331 o L |
31-351-2256 2258 < T o o <
313512264 2254 5 5 Eh 3E £55 %2823 %
313512235 2235 zzez 38 Ezz¥¢ 28 ¢% 2
_'—l §8:8°2588;z228:%
i} 3 zzs8z 5 ==z%£%9 Jg&
" s 8 S S 8 3 © 23 ¢
Weh Details x 2z 2 é 278 2 F
as me |Ca |eV|eWO c‘lllca = =: r 2 *Rr2° 288
Make a i GT K]
AE by Serious and Treatment
* AE Treatment Effects: =
Bagging
Placebo TstDs1
APPLICATIO.

= aoorrewrin

O Explore the crucial data — AEs, = —— = Interactive drill t

labs, demog, drug exposure, drug ‘- - = Patient me'“!ff
response, conmeds etc.

xp - TIBCO Spotfire

Insert  Tooks Help

OX [S- B E- a5 Pew|& |[HEERrNEED O i &
= = Menu | Visits | Demographics | Demographics by Treatment Labs - Lineplot; AEs, ConMeds
ecrease man ua Is Ings, en Patient Profile
= ZOFRAN
rocesses it smesguon < x
STUDYID usuesp 4| conmed LUPRON
Prostinol 31-351-2331 s
Prostinol 31-351-2268 . LORTAB ¥
Prostinal 313512254 R |BUPROFEN
- - Prostinol 313512235
R I i e ¥ APPLICATION SITE TCHING >
Prostinol 31-351-2129 ] APPLICATION SITE
ae g > P asT
D a p I a a q u a I ass eSS m e n Prostinol 313512122 > ERYTHEMA I~ Baso
Prostinol 31-351-210 " APPLICATION SITE BLISTER —
Prostinol 31-351-2083 g 2 e
= e | E BiLI| B e 2 I e
: H AST| B e I oea
‘Web Details x lab ™ crHoL
B AT [ e e
Make a selection: PEIES [N T oo
™ crEaT
Tabular Patient Profile 1ol - - o a0 1o I eos
« Graphical Patient Profile =l o 4080 80 100 120 140 180 180 I oot =
- T O o WersTors FoeT NS Forel
DETAILS-ON-DEMAND x
Column Value 3
sTUDVID Prostinol
susJD 212200
AETERM VERBATIM_09%6
AEMEDSYN APPLICATION SITE BLISTER
Agser N
AEWD =l

+ Add statistical value to it T

ITIBCO

© 2010 TIBCO Software Inc. All Rights Reserved. Confidential and Proprietary. The Power of Now®



Safety Data Analysis— Assessing Treatment Effect on AE

X variables (explanatory variables) Y variable
Subject AE-1 AE-2 . AE-n Treatment
1001 Placebo
1002 Treated
1200 Placebo

One Model in Southworth and O’ Connell (2009) is
Y =f(X,b) + e

f is forest of classification trees (bagging)
- Resample data matrix (bootstrap, with replacement)
- Fit tree to each sample; average (vote) over all trees

Calculate Variable Importance for each AE from forest

- High Variable Importance => potential treatment-emergence
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Safety Data Analysis - interactive

File Edit View Insert Tools Help
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Survival Analysis - interactive

File Edit View Insert Tools Help
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Bivariate Analysis of Lab Data — illustrated in Spotfire

O Standard approach:
O Univariate normal ranges (Box — method)

FP

P

O Graphical approach:

O Multivariate normal ranges ™ Ellipse method 'bits’
O Box vs Ellipse o

FN

v

Source: Donald C. Trost Box method 'bits'

Multivariate prob based detection of DILI signals _Trost 2006.pdf
Mathematical Medicine, Pfizer Global Research and Development, Groton, Connecticut, USA
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Tolerance Ellipse - interactive

@ ToleranceEllipse.dxp - TIBCO Spotfire
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B-BGE &8 RE|D

Tools

bl % BEOE@ Y

FORLD A EFRdr @ eHCORENGEH EX M I ml" &

Cover Page LabData with Reference Lines abData with Tol ce Ellipse v
X Axis: [GGT_AVG ,I | LabData with Tolerance Ellipse v v X  Filters X
Data table: |
Y Axis: | ALT_AVG vl + E5 prepost_subjid ElipseData ©=
Marking: = ™
i & . prepost_subjid (»)
tolerance interval: |0.85 M Marking v USUBJID
Marker by:
. I';.pe to search in list
Draw Ellipse I 55 (Row Number) v + v
< Cobr All) 209 values D
Y- 31-351-2002
50 (None) 31-351-2004
31-351-2008
Rotated and Scaled coordinates WAl values g::gg}:gggl
. Shape by: 31-351-2059 ~|
(None)
.- Mahalanobis Distance AGE
Size by: 52 38
40 L 4
. + (None) v [»] |
E AGEGRP
3
2o g 35 ¥ <65
3 <, * vV =80
1 -
g 2 V' 65-80
30 AGEGRPN
A V1
' ' 25 v 2
4 2 [ 2 4 * V3
Hotated & Scaled X * ARM
20 * * V' Placebo
V' Test Compound Dose
15 ARMCD
V' Placebo
[V Tstds1
10 W TstDs2
RACE
[V AFRICAN DESCENT (NEGR...
¥ caucasian
10 15 20 25 30 40 4 50 55 60 6 70 75 ¥ HISPANIC (MEXICAN ...
v ! -
GGT_AVG v OTHER (MIXED - RACIA. j
Details-on-Demand X
usuBJID AGE AGEGRP AGEGRPN ARM ARMCD RACE RACEN SEX SUBJID TRTDUR ALB_PRE ALB_POST ALB_PREmPOST ALB_POSTmPRE ﬂ
31-353-2111 67 65-80 2 TestCompound... TstDs2 AFRICAN DESC... 2 F 2111 25 38 37.02 0.98 -0.98
31-354-2114 80 65-80 2 TestCompound... TstDs2 CAUCASIAN 1M 2114 42 38 43.02 -5.02 5.02 Ut
31-368-2118 86 =80 3 TestCompound... TstDs2 CAUCASIAN ™M 2118 43 38 41.02 -3.02 3.02
31-359-2120 75 65-80 2 TestCompound... TstDs1 CAUCASIAN 1F 2120 155 38 38.02 -0.02 0.02
31-351-2122 79 65-80 2 TestCompound... TstDs1 CAUCASIAN 1M 2122 155 37 35.02 1.98 -1.98 v
<« | »
Online 209 of 209 rows 141 marked [ 53 columns [ prepost_subjid  .:




O Reporting Graphics

O Statistical graphics for use in clinical study reports, submission
documents, presentations, and journal articles

- Graphs are defined once on a single platform with a point and click
user interface

- Shared graphs for reuse in exploratory, production and
presentation environments

O Interactive Analysis

O In-stream monitoring of complex clinical and operational data —
combining statistical analysis with interactive capabillities, like
marking, filtering and drill-down.

- Interactive data review analysis
- Enhanced by using statistical methods
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Thank you !!

Questions ???7?

Contact us:
Kerstin Pietzko

kpietzko@tibco.com

http://spotfire.tibco.com/spotfire-for-you/by-industry/life-sciences/life-sciences-analytics.aspx
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