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Session Overview

¢ Introduction you are here
¢ Dusty Sarazan DVM, Ph.D.(DSI)
**Functional CV Safety Evaluation
“¢*Dusty Sarazan DVM, Ph.D. (DSI)
¢ Cardiac Biomarkers
s Eric Schultze, DVM, Ph.D. (Lilly)
¢ ProArrhythmia Model Evaluation
**John Koerner, Ph.D. (FDA)



CV lIssues...How Real is the Problem?

Phase Nonclinical Phase | Phase 1-11I Phase IlI/ Marketing Marketing
Marketing
Information Causes of Serious ADRs Causes of ADRs on label Serious ADRs Withdrawal
attrition attrition from sale
Source Car (2006) Sibille et al. Olson et al. BioPrint® Budnitz et al. Stevens &
(1998) (2000) (2006) (2006) Baker (2008)
Sample size 88 CDs stopped | 1,015 subjects | 82 CDs stopped 1,138 drugs 21,298 patients 47 drugs

Cardiovascular _ 9% 15%

Hepatotoxicity 8% 7% 0%

Haematology/BM 7% 2% 10%
Nervous system 14% 2%
Immunotox; 7% 11% 2%

photosensitivity

Gastrointestinal 3% _ 5% 2%
Reprotox 13% 0% 1% 2%
Musculoskeletal 4% 0% 1% 2%
Respiratory 2% 0% 0% 2%
Renal 2% 0% 9% 19% 2% 0%
Genetic tox 5% 0% 0% 0% 0% 0%
Carcinogenicity 3% 0% 0% 1% 0% 0%
Other 0% 0% 4% 16% 2% 2%

Redfern WS et al. SOT 2010 Poster 1081 Tue 1 pm
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Cardiac Safety Committee

Mission

- To develop and disseminate improved
data, approaches, and resources for the

evaluation of preclinical and clinical
cardiovascular toxicity.

Bring preclinical scientists and
clinicians together to address issues of
contemporary concern relative to
clinical cardiovascular safety.



Quick History

July 2008
» Committee formation approved by HESI Board of Trustees

January 2009

» Committee officially initiated — integrates pre-existing ProArrhythmia
Models Project Committee and Cardiac Biomarkers Working Group

» First Committee meeting held

June 2009

» Committee organized workshop (June 2-4, 2009) on Structural and

Functional Approaches to Cardiovascular Safety Evaluation held in
Washington, DC

July 2009

» New working groups on Functional & Predictive Cardiovascular Safety
Evaluation formulated as follow—up to workshop.

August 2009 — Present

» Committee provides structure and oversight of:
Proarrhythmia Models Working Group
Cardiac Biomarkers Working Group
Predictive Cardiovascular Safety Working Group
Functional Cardiovascular Safety Working Group



Advisory Team

Advisory Team of Senior Scientists Established to Provide
Input on Overall Program Direction and Impacts

. Dr. Norman Stockbridge, US FDA (Dir. FDA CardioRenal)
o Dr. Jan Regnstroem, European Medicines Agency (clinician)
. Dr. Eugene Herman, US FDA

. Dr. Eric Schultze, Lilly

o Dr. Jean-Pierre Valentin,AstraZeneca

o Dr. Kendall Wallace, U. of Minnesota

. Dr. Brian Berridge, GlaxoSmithKline

o Dr. Dusty Sarazan, Data Sciences International
o Dr. John Koerner, FDA

Staff: Syril D. Pettit, MEM, HESI Associate Director



- ANACTIVE 16 MONTHS

FORALL
WORK GROUPS
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Original article
A HESI consortium approach to assess the human predictive value of non-clinical
repolarization assays
Elena S, Trepakova™%, John Koerner ™, Syril D. Petrit =2, and Jean-Pierre Valentin %2
on behalf of the HEST Pro-Arrhythmia Committee members
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Moving Forward

Enriched Portfolio

» Strong research, publication, and ‘think tank’ platform
established within Committee.

» Expertise and interests shared across project teams —
leading to focus on ‘integrated’ approaches to cardiovascular
assessment in project portfolio.

» HESI Cardiac Technical Committee gaining recognition as a
resource

Opportunity today to learn more and we invite you to
participate with the program in the future!



Functional Cardiovascular Safety
Working Group

Fall 2009 - Present



The Cardiovascular System
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Figure 13-5. The events of the cardiac cycle, showing changes in left atrial pressure, left ventricular
pressure, aortic pressure, ventricular volume, the electrocardiogram, and the phonocardiogram.



Drug Safety Assessment: 1997-Present

ELECTROCARDIOGRAM
| Q Vs T

Figure 13-5. The events of the cardiac cycle, showing changes in
the electrocardiogram



Why The Obsession with ECGs?

» Terfenadine (Seldane®)

* Astemizole (Hismanal®) Withdrawn
» Cisapride (Propulsid®)
o Sertindole (Serlect®)  }  NotApprovedinU.S.

* Vardenafil (Levitra®) } N
Approved with labeling
o Ziprasidone (Geodon®)

This started a frenzy of regulatory activity in the 1990s,
focused almost entirely on drug-induced QT
Interval prolongation!



CURRENT PRACTICE IN
STRUCTURAL AND FUNCTIONAL
ASSESSMENT OF CARDIOVASCULAR
ToxiciTy:

ISSUES AND OPPORTUNITIES

S. Pettit, B. Berridge, D. Sarazan
Co-Chairs

JUNE 2-4, 2009
THE MADISON HOTEL
WASHINGTON, DC 20005

H E S I.
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Original article

A call for more integrated cardiovascular safety assessment

, R.D. Sarazan ©
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Cardiovasoular safety concerns are a significant cause of attrition in
the development of new drugs {Lasser et al, 2002 ). These risks are
presentin avanety of ways from acutechanges inelectrophysiology or

dynamics to longer t changes in cardiac contractility or

vascular structure. Despite the relative frequency with which
cardiovascular effects are observed during the drug development
process, current approaches in the phamaceutizal industry and the
regulatory {eg, ICH 57a and b) guidances that influence those
practices are predominately focused on QT prolongation and acute
cardiovascular effects. Also, there is nsing wern about those
untoward and unexpected ca vascular effects that emerge in
high-risk patient populations not modeled in nondinical studies.

The public health implications of cardiovasoular safety-related
attrition are stgnificant but this attrition also tributes to the rising
cost of developing new drugs. Late stage (clinka) temminalions or
withdrawals put patient populations at risk. Inappopriate terminations
during nonclinical phases of development for unproven risks may
unnecessanly limit the future of a compound that could benefit a target

tute Health and E

an Harmordzafion; QT

ien x berridgsd gk cam
s (RD: Sarazan)

patient population. In either scenario, a better understar
relationship between nonclinical and clinkal predicis
ivasoular risk as well as a more integrated and predictive
development strategy coukd dramatically augment the developmentol
safe and effective medicines for patients in need.

In response to this need, a consortium of industrial, academic, and
government scientists designed and executed a three day “think tank”
under the auspices of the -prafit ILSI Health and Environmental
Seiences Institute (ILS] HE
2009, in Washington, D.C.
provided a unique opportur - experts with diverse ¢
cular-related expertise o collectively discuss issues, challenges, and
opportunities to improve the overall pharmaceutical cardiovascular
safely asses t paradigm. The “th

entists from the US, Europe, and Japan and
s, clinicians, acac search scientists, and industrial
researchers (bath clinical and n linical j. The meeting agenda and
areas of focus were specifically intended to integrate approaches o
bath cardiovascular structure and function asthey relate nical and
nonclinical drug development. The group discussed strategic gaps and
formulated ideas for collaborative efforls to address those gaps.
ific sessions explored: evaluation of acute changes in cardiac
h odynamics and tropy, anab/tical sensitivity of contemparary
study paradtgms, current understanding of structural cardiotoxicity,
the impact of therapeutic drug class cardiovascular risk toler-
ance, unigue challenges of assessing cardiovascular risk with large




Toward an Integrated Approach to Cardiovascular
Safety Assessment

D. Sarazan, S. Pettit, B. Berridge

Presented at the SPS 9" Annual Meeting

Strasbourg, France
21 — 24 September 2009

Poster and invited platform presentation



What has happened since!?

e Functional CV Subteam has been meeting monthly via
teleconference;

e Outline for paper on gaps, opportunities, recommended
approaches developed collectively by work group and
discussed in detail on series of teleconferences;

e Small writing team preparing initial draft document (D.
Sarazan, |. Koerner, S. Mittelstadt, B. Guth, J. Zhang) based on
outline developed by full work group;

e Draft of manuscript to be shared with full work group in
June 2010 for input;

e Manuscript anticipated to be complete in August/September
2010.



Manuscript Outline

l. Introduction

Il. Hemodynamics

Background

Current Status of Approaches

Mechanistic Interpretation/Biology

Recent Advances In Technology

Recommendations for Further Actions

Ill. Cardiac Contractility (Inotropy)

Background

Current Status of Approaches

Mechanistic Interpretation/Biology

Recent Advances In Technology

Recommendations for Further Actions

IV. Functional CV Assessment in Repeat Dose Toxicology Studies

Background

Current Status of Approaches

Mechanistic Interpretation/Biology

Recent Advances In Technology

Recommendations for Further Actions
(continued)



Manuscript Outline Cont'd

V. Assay Sensitivity
e Background

* Definition of sensitivity
Statistical Power
Positive Control

o Types of Study Designs
¢ Recommendations
VI. ConclusionsIRecommendations

Vil. References



What happens after manuscript!?

* Team will prioritize recommendations for
next steps;

* Possible data sharing or experimental
project proposed to assess the power of
nonclinical functional studies to predict
clinical functional outcomes;

* More specific direction to be determined

following HESI Committee meeting June
2-3,2010.



Thank You!
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Discussion Questions
What’s the scope of the problem!?

;1 e e

*What are the key CVS safety liabilities in Drug Discovery, Drug
Development and Clinical Practice?

 How big is the problem?
*How significant are CVS safety liabilities in affecting drug development,

registration, clinical practice and marketability?

What do we know about it?
Do we understand the mechanisms of CVS toxicities? If not...

What can we do about it?
*How effective are current strategies and BMs of CVS toxicities!?
*What are the gaps in our knowledge concerning CVS toxicities?
*What is required to fill those gaps? Preclinically / clinically?
*Where should effort be focused on in the next 5 years!?

What is the role for collaboration!?

* How have/can collaborative programs influence the development of
new CVS science!?

* Are these programs reaching their potential? If not — how can these
approaches be improved?
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