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O Clinical Stakeholders & Use Cases
O Clinical, Safety, Medical Monitoring, Study Operations

O Data Management, Statistics, Programming

O Clinical Data Review — Safety Assessment & Operations
Management
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O Information and Technical Resources

WITIBCO

© 2008 TIBCO Software Inc. All Rights Reserved. Confidential and Proprietary. The Power of Now®



Acknowledgements

O Ohad Amit, Peter Lane, Susan Duke, Mike Durante, Will Bushnell, GSK
O Safety graphics + graphics standardization implementation

O Karina Stender, H. Lundbeck
O Graphics standardization implementation

O Amy Xia, Kefei Zhou, Haijun Ma, Matt Austin, Amgen
O Safety graphics

O Mat Soukup, George Rochester, FDA
O Safety graphics

O Kye Gilder, Biogen IDEC
O Efficacy graphics

O Andreas Krause, Actelion
O PKPD graphics
O Michaela Jahn, Josh Haznedar, Xavier Logier, Roche
O Interactive exploratory graphics
O Michael Merz, Novartis
O Interactive exploratory graphics
O Harry Southworth, lan Taylor, Paula Johansson, AstraZeneca
O Safety graphics and interactive exploratory graphics
O Mohan Beltangady, Joan Demers, Meghan Fajardo, Pfizer
O Safety graphics and workflows



Industry Trends - Challenges

O Drug Development is expensive
O Need to reduce cost, improve productivity

o Phase 2 Trial
O Regulatory bar is high ~200 Subijects

O Safety issues must be addressed

Few visits

O Time to market must be reduced

O Medicines to patients, maximize patent life,
delay generic pressure

= Simplify and Streamline

O Safety Analysis (clinical, safety, stats)
Efficacy Analysis (M&S, DMPK, clinical, stats)
Operations (enrollment, site/resource mgt)

O
O
O Protocol Adherence (medical monitoring)
O

Data Cleaning (data management)

O Old way of working doesn’ t work !
O Its 2010 - look at data early and often !!

~
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Clinical Study Team
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| ” Safety

Multivariate Visualization
Variable Relationships

Patient Data Visualization
Data Cross-Referencing

Patient Data Visualization
Data Cross-Referencing

Data Visualization
Data Cross-Referencing
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Signal Detection
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Clinical Results
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Case Study #1: Clinical Trial Safety Analysis and Review
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Safety Data Analysis — Summary for Today

O Lots of data

O Many variables (labs, AE’ s, vitals, ...)

O Statistics / Analytics — FDA

O “P-values can provide some evidence of
strength of the finding, but unless trials are
designed for hypothesis testing (rarely the
case), these should be thought of as
descriptive...

O“lt should be appreciated that
exploratory analyses... are a
critical and essential part of a
safety evaluation....”
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Safety Data Analysis — Summary for Today

O Lots of data

O Many variables (labs, AE’ s, vitals, ...)

O Statistics / Analytics
O p-values are descriptive !

O Statistics: analyze data at subject level e.g.
machine learning to prioritize AE/lab signals

O Graphics — the key to success

O Targeted statistical graphics: AE’ s, labs, vitals
at population and patient level

O Interactive data review — patient profiles

O Graphical Review — early and often !! : e, pletas’is winih
ten thousand words
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Safety Questions and Data Sources

O Labs
O Which patients have changes in lab tests during trial

O Is there temporal causality of drug / conmed intake
O Liver labs and FDA DILI Guidance — Hy’ s Law

O Adverse Events
O Review the TME’ s and DME’ s (e.g. cardio events)
O Are adverse events related to treatment or conmeds?
O Patterns of AE onset

O Vitals and QT prolongation
O Which patients have elevation in QTc during trial (FDA E14 Guidance)
O How do these subjects fare re. QTc and other safety issues

O Combinations of data
O Con meds, demographics, medical history, exposure
O Review subjects with AE and lab combinations e.g. rhabdomylosis
O Patient level analysis — Patient Profiling
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Clinical Trials: Guidance for QT Prolongation

QT/QTc Prolongation — Subject
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Clinical Trials: Guidance for Liver Injury: Hy s Law
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Clinical Trials: Industry Best Practice - Analysis of Safety Data
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Clinical Trials: Industry Best Practice - Analysis of Safety Data
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Data Mining and Statistically Guided Safety Information from Watson, Shi, Lin et al. (2009).
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Clinical Trial Safety Analysis

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

S+ libraries on statistics server — called from Spotfire

- cdiscsplus, arbor, forest and FlexBayes, brir
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Adverse Events PT Double Dot Plot

Adverse Events sorted by Relative Risk
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Adverse Events p-Risk Plot

Risk Plot of Adverse Events Rates
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Case Study #2: Clinical Trial Operations Analysis and Review

O Live, interactive analysis — scorecards
for management

O KPI’' s e.g. Protocol to 15t Patient by country, site 7 osincoieimtss bimearusissene crisy

O Planned and actual comparisons B WS i

IComDarePan nt Progress by Trial v ¥ % | FILTER PANEL X

O Enrolment and cross trial analysis || I|||...| |....|. ||||.

O Understand recruitment patterns across o s s —
countries, sites and trials ‘ : -

O Discrepancies (queries) analysis
O Dirill to root cause
O Identify and retain best performing sites

O Link to clinical / safety data

O Sites with disproportionate AE frequencies etc. Implementations with OPX2,
IMPACT, Siebel CTMS data sources
O Efficient clinical trial operations
O ldentify sites that aren’ t performing eg PI’ s with Implementations with Inform and
good screen rates but poor enrolment Medidata EDC data sources
O Data-driven monitoring saves trial expense

O Resource management based on enrolment
projections
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Spotfire Clinical - Analytic Workflow
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Clinical > S+R

Dbase Data Refresh Toolbox

h I”
Servers (Clinical Templates, S+) R

TIBCO Spotfire
Register
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CT Mgr P1/Clinician
CRA Pharmacologist
Medical Monitor Safety Officer
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Q Clinical Review — Medical Monitoring
O Safety Assessment
O Protocol Adherence
O Data Cleaning

A Clinical Trial Operations
O Management KPlIs re trial progress
O Enrolment
O Resource Management

O Combinations
O Sites with high AE rates
O Sites with data quality or protocol adherence issues

Its 2010 — Look at the Data — Early and Often !!
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