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Overview

The Problem (2004)

— Statisticians rank near the top as one of the busier functional
groups in drug development because their skills for turning raw
data into interpreted results are needed for many drug
development tasks.

— Results from a 2004 graphics survey
Too few graphs were being produced
Graphs took too long to create
Existing graphs were sometimes of poor quality
— Lack of graphical design knowledge
— Software, macros, etc less than ideal for graphics use



Overview

The Solution (2004-present)

— Providing statisticians with easy-to-use, quality graphics and
software has had a noticeable impact on drug development

— Graphics facilitate better science and more effective
communication through exploratory analysis, submissions,
presentations and publications

Graphics Objective: Promote more effective understanding, decision
making and communication of data via the use of quality graphics.

Graphics Team is still an entity
— What are we doing now? Why are we still together?
— Graphics Team as a “Community of Practice”




Where We Are Now: 10 Graphs for Safety Review
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Graphical Approaches to the Analysis of
Safety Data from Clinical Trials

Ohad Amit', Richard M. Heiberger™" and Peter W. Lane™*!
Vi ology Medicine Development Ceater, GlaxoSmind e, U5A

* Deparement of Suariries, Tample Dadversity, 1154

* B saareh Ssaringeal Dy, oSl e K B, 'K

Partirnf safefy has always been @ primary forus i the development of new pharmacrarical producrs.
The predondnant method for statisrical evaluation and interpreavion of sy data colleciad in a
climical trial is the rabulor display of desariprive staristics. There is a great opportunity to eabance
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Keywarnds: graphics; darplor; boxplor; trellis display; hepatooddy; (T interval; adverse expericace

D 4
GlaxoSmithKline




Where We Are Now: 10 Graphs for Safety Review
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Figure 9. Most frequent on-therapy adverse events sorted by relative risk.



Contents of the Catalogue

Where We Are Now: Graphics Catalogue

£ myGSK - myGSK - BDS Graphical Catalogue - Contents of the Catalogue - Microsoft Internet Explorer
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Contents of the Catalogue

Contents of the Catalogue
Introduction to the BDS BDE Graphical Catalogue
raphicallCaalogus Title Contents of the BDS Graphics Catalogue
Choosing the Right Graph .
Category  Introduction
Index of graphical terms
BNS Granhical Princinles Author Peter Lane
Date 7 September 2005, latest revision 22 April 2009

The BDS Graphics Catalogue is a collection of graphical information brought together to help people produce good graphics. It is provided by
individuals and groups across BDS, and depends on their expertise and enthusiasm. Information is included only for graphics produced using the

|r|‘t ro d Lct | on to J[I"| = B |:| S software recommended generally for statistical graphics, S-Plus and SAS. Entries are reviewed and edited by members of the Graphics Team

Graphical Catalogue

to try to ensure consistency and accuracy.

This listing is one way to find information in the Catalogue, in addition to the Index of Graphical Terms, the Search mechanism of the BDS
Library, and its hierarchical file structure. The Contents lists the entries in the Catalogue that illustrate specific types of graph, in simple

|: h oos | N g th B F-E'J g h‘t G ra ph categories based on the type of graph rather its application area. Each listing includes a brief description and a thumbnail graph, links to the

entries in the Catalogue, and information about the applicability of the graph.

Index of fra FllhIC al terms The Catalogue was released in September 2005, starting with a nucleus of entries arising mostly from the Graphics Team and Graphics

Competition winners in 2004 We add and refine entries continually to improve the resource, particularly as BDS acquires more experience with

BD S GFE pth El F| ri n CiplEE S-Plus as well as SAS for producing graphics. Please contact the circulation list R&D_BDS-Graphics-Catalogue to discuss or submit potential

entries, or to suggest any improvements to this resource.

Status and links for IDSL Latest changes

graphics

« 9.3 Matrix plot of residuals from repeated measurements, using SAS (22 April 2009)
« 5.3 Two, Three and Four Way Venn Diagrams, using SAS (11 February 2008)

|mp|:||'t|ﬂg fra FIII"IE into MS docs | eachthumbnail is constructed to be as clear as possible in a small area, but using a maximum of 10KB to avoid the size of this index becoming

toolarge Click aon “Entry in Catalogue™ beneath the thumbnail to open the entry that shows how to draw it, which includes a larger version of the

Mﬂkiﬂg thE most I:If SAS DDS graph; the entry will open in a new frame

graphics

1. Comparison of summary statistics

Guidance on formats, devices | 1-1Forestplot using S-Plus or SAS

and fonts

P
——

This is a comparative display of a set of summary statistics with estimates of their variability, usually in the form of confidence intervals. The intervals are plotted as parallel
lines, with the estimates marked with symbaols in the centre of each: the symbaols may vary in area in proportion to the number of observations contributing to each statistic
Entry in Catalogue 15 June 05, S-Plus example added 29 Mar 06

Authors Edit Kurali. Adrian Mander



Where We Are Now: Graphics Catalogue

Reriepnip it Example of a Catalogue Entry

Hazard Function (+/- S.E.) for Gastrointestinal Adverse Events of Concern over Time

Drug A
''''' Drug B
0.008
S i
{ |
, 0006 } B
: } Each entry has:
= 0004 - | Title, Category, Authors,
* | {_ i Date/Revision Dates,
i 1} i Suitability (eg, Submission, Presentation),
| i Software used in the coding example,
—_— l_
g5 b e - o — | Keywords,
T T T T T T T T T T T DeSCI’IptIOI'],

0 20 40 60 80 100 120 140 160 180 200 .
Illustrative data,

lllustrative program

Average no. of subjects at risk during interval  D@YS since randomization

Drug A 212 199 189 183 178 175 168 162 93 13
Drug B 428 339 309 297 285 276 271 264 148 19

Note: Gastrointestinal AEs of Concern are: Nausea, Abdominal Pain, Diarrhea, and Vomiting
USER ID: aehazard.ssc Tue May 23 14:57:39 GDT 2006

(This graph was drawn in S-Plus on-screen, exported in JPG format, and inserted directly into this Word document.)

Title AE hazard function, using S-Plus or SAS

Category  Comparison of relationships, Lineplots

Author Michael Durante, Peter Lane

Date 10 April 2006, latest revision 23 May 2006

Suitability  Submission, Presentation

Software  S-Plus or SAS script, example with S-Plus 7.0 and SAS 8.2

Keywords graphics, hazard, lineplot, safety, AE

Description

This is a comparative lineplot of the hazard function over successive time intervals for adverse events (AESs) in a clinical trial.
The example takes as input the estimated hazards and average numbers at risk, as output for example by the LIFETEST
procedure in SAS.

lllustrative data
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Where We Are Now: Easy-to-Use Quality Tool
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Where We Are Now: Usage

Steady growth in number of
unique users

Number of Unique S-Plus Users by Quarter
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Standard Graphs Benefit a Recent Submission
Liver Toxicity: Baseline vs On-study

How this graph benefited the drug project team:
o This graph made it very easy to detect toxicity issues
o The outliers are clearly visible and the reference lines help
spot values of potential critical concern
. Data points appearing above the purple reference lines
identify subjects with liver toxicity by glancing at the plot
. Used as a data exploration graph to identify LFT related
concerns
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Graphics benefits courtesy of Subha Jamburajan
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Standard Graphs Benefit a Recent Submission
Liver Toxicity: Associations Across Parameters

How this graph benefited the drug project team:

o This graph made it very easy to detect associations between liver function

variables.
o Values above toxicity grade 2 are clearly marked
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Standard Graphs Benefit a Recent Submission

Waterfall Plot

How this graph benefited the drug project team:
o This graph shows the tumour response in percent change from baseline
measurements. It Identifies the responders and provides a clear graphical view

of the efficacy data.

Independent-Reviewer Assessed Percent Reduction
in T;or Measurement at 12 Weeks From Baseline

40

1y

Parsert Changs from Bazaline Measuramen

o R l ..............
-20 | ‘ ‘ ‘ ‘

. Hutson et al, ASCO 2007

Graphics benefits courtesy of Subha Jamburajan
Waterfall plot courtesy of Will Bushnell

“The standard graphical displays
and customized graphics software
helped facilitate creation of
information-rich graphs of key data
in a short timeframe.”
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Graphics Team Activities

S-Plus Toolkit Initiated Process
Rollout for Tool
IT Approval Enhancements
Stats Mgrs asked
Co-Leads Named 9 wk Pilat to promote S-Plus
J (24 users)
First Grgphics Team Mtg Beta 2 Oncology
Beta 1 f Graphics
Wsel Survey Nacros Jﬂor Benefits
IT funds_ S—_PI faty Graplafety Graphs Feedbacl
S-Plus Recommended ﬁf cepéed Initiated Sponsor/Vendor
to Mgmt grm Stafs Enhancement
Code Examples Right Graph
11 Safety Graphp Released
Proposed _ Importing Graphs
Graphics Catalogue ir]to I\YIS DocLiments
Launched
Principles, 3p graphs GSK Design Cayrse
Design Courge for rjon-Statigticians
SAS/Graph|Hormats,
eyiceg, Ronts ( /
r Data Visibility (in-stream data review) ‘
1/04 1/05 1/06 1/07 1/08 1/09

13



The People Who Make Graphics Team Work

Graphics Sponsor: Roger Liddle, VP Discovery Biometrics
Executive Sponsor: Frank Rockhold, SVP Drug Development Sciences

Graphics Community Steering Team
Co-Leaders:
Mark K Jones* (BDP) Lead Graphics Expert, Business System Owner
Jay Hilliard* (Integrated System Support) S-Plus Toolkit support, trainer for S-Plus Toolkit in RTP
Susan Duke (BDP) Graphics Champion

Peter Lane (RSU) creator and co-editor of the Graphics Catalogue, co-author of safety-graphics paper in
Pharmaceutical Statistics, developer and co-presenter of the Graphics Design course

Max Cherny (CVM MDC)

Jennifer Gauvin, lan Dixon,* Andrew Nicholls, Andrew Miskell, Gengian Cai, June Ye (Discovery Biometrics)
Michael Irizarry, Samantha St. Laurent, Nada Boudiaf (Epidemiology)

Scott Burroughs (Infectious Disease MDC)

Mark Hopton (Neurosci MDC)

Mike Durante (Onc MDC)

Lisa Willits, Steve Mallett (Resp MDC)

Special thanks to

— Ohad Amit (Oncology, co-lead for initial phase, lead author of safety-graphics paper in Pharmaceutical
Statistics) and Richard Heiberger (Temple University, co-author of Pharmaceutical Statistics paper)

—  Subha Jamburajan (Discovery Biometrics) for use of her study team’s graphics benefits
—  Michael O’Connell and his colleagues at Tibco

*S-Plus Toolkit trainers (trainers not on GCST: Eric Simms, Nancy Hausser)
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Why Graphics Team Works

Strong support from sponsor and executive sponsor

Broad-based graphics composed of people passionate
about good graphics

Right mixture of centralized-role and study project-role
members

Good collaboration between
— GSK business & GSK IT
— GSK & vendor

— Statistics departments

Collaboration needed because our statistics function is
decentralized

15



Graphics Team Is an Example of
Community of Practice

“Communities of practice are groups of people who
share a passion for something that they know how to

do and who interact regularly to learn how to do it
better’” E. Wenger

Two basic elements are needed
— A common location to keep the community’s information

— A group of people who trust each other to meet the needs of
the community

Credible (relevant activities, quality output, credit where it
IS due)

Protect needs of the community (no place for big egos)
Meet monthly, continually getting things done

16



Developing the Community

Members Benefits
Knowledge and

Expertise Hub Sustainability

Personal T Working
Growth Together Form sub-group

to deliver specific _
objectives Collaboration

Pool resource
on projects

Give and Take Co-operation

Help and
advice Sharing what
we’ve done

andwhy  Awareness/

Gain ideas Understanding
from others

Work in own .
environment Time —»
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Community of Practice in a Nutshell

What elements to develop?

Domain:  the definition of the area
of shared inguiry and of
the key issues

Cultivating communities of practice - :
a quick start-up guide What are communities of practice?

by Efienne Wenger Communities of pracfice are groups of
people who share a passion for something
that they know how to do and who interact
regularly fo leam how fo do it better.

Community:  the relationships among

members and the sense
of belonging

the body of knowledge,
methods, stories, cases,
tools, documents

set strategic context Pracfice:

A strategic context lets communities find
a legitimate place in the organization

= Articulate a strategic walue proposition

educate
Communities of practice are

a familiar experience, but = ldentify critizal business problems -
ﬁenple need to understand = Articulate need o leverage knowledge integrate
ow they fit in their work. The formial crganization 4
: must have processes an

- Conduct workshops nl: . support encourage m@ﬂ#ﬂm
educate an COmmun ile honoring
WMI%| Communities. of practice Practifioners usually see their reot in personal
thie approach G‘EHHEUS-E swxﬁt—l&andad the valmﬁ?hvfrkingf:sﬂah passion and engagement.

» Help people appreciate guigance a nsogy : COMTITILN t may R .--
how communities of infrastructure. get going organization is not aligned Inh!g::! mTunrhE;ﬁlEue
practice are inherently self- . , : ~ with their understanding. B
defined and selfmanaged [ * Provide some process Starting to cultivate communities - Identify and remove obwious

) support, coaching, and of practice as early as pessible - Find o harmers

» Estahlish a language fo logistic assistance creates early examples that sponsorsto

legitimize communities. and allow pecple to leamn by doing encourage paricipation = Algn key structural and

: : : = |dentify needs and define - . cultural elements

establish their place in the I nfrastrichure Walue the work of

organization without undue emphasis on [l © Have a few pillot communites communities

fancy technology going a5 s00n 35 possibe = Publicize successes
» Find communities to start with by
Why focus on communities of practice? identiying areas where there is What are some critical success factors?
short-term value long-term value . Inderv & community organization

# - help with challenges - personal development members to understand ssues, ) ) )

# - access to experfise = reputation siart discussing a community, « Domain that energizes » Sirategic relevance of

£ - confidence - professional identity and identify leaders a core group domain

2 - fun with collzagues - network = Gather a core group to prepare « Skilful and reputable » Visible management
= meaningful work = marketability and inifiate a launch process coordinator sponsership, but without
2 - members organize an mtial = Imoivement of experts micre-management

£ - problem solving - strategic capabilties e - Address detgils of - Dance of formal and

= - fime saving - keeping abreast - Encourage them io hkﬁfm praciice informal siruciures

‘= = knowledge charing = immovation IMCTEESIN 'EF.H:“-Iii’ - Right rhythm and mix of = Adegquate resources

21 * SYNErgies ACToss units = refention of talenis stewarding their knowledge activities Sne mox - Consistent atitude 18
g - reuse of resources = mew sirategies

From: http://www.ewenger.com/theory/start-up guide PDF.pdf



Conclusion

Graphics Objective: Promote more effective understanding, decision
making and communication of data via the use of quality graphics.

Community of Practice approach fits well with
— Motivated, passionate individuals striving for a common goal

— Topical areas that don’t naturally fit within the existing
organizational structure

Trustworthiness required to make Community of Practice work well
encourages the better nature in all of us
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