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DIA ( Drug Information Association ) .
EMEA (European Agency of the Evaluation of
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London
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- FDA/DIA Workshop:
Co—Development of Drug, Biological, and
Device Products, July, 2004, Arlington

- EMEA PGx Network Workshop, November, 2004

s DIA/FDA Workshop on Pharmacogenomics on Drug
Development and Regulatory Decision—making,
April, 2005, Washington
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Session 1 Development and Safety Issues

Session 2 Ethical, Regulatory and Economic
Issues

Session 3 EMEA: Global Regulatory
Environment for Pharmacogenomics

Session 4 Practical Implementation of the
PGx Guidances— Industry
Experience

Session 5 Application of PGx in Clinical
Development— Specific
Therapeutic Examples

Session 6 Genetic Epidemiology and
Statistical Considerations for
Pharmacogenetic Signal
Confirmation

Pharmacogenomics

Session 7 Biomarker Development— Current
Experience and Applications
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FPRAFSABRRARE UEAEES
(CIOMS Working Group on Phar genetics and Phar ics FiF)
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Chairpersons

.n?fulﬂ,‘ ) A dolkansie. Imﬂn qunero IT&AT UK

Juhana E. Idanpaan-Heikkild,

CIOMS, Swit.

Marisa Papaluca Amati, EMEA, EU
Programme Committee

Eric Abadie, AFSSAPS, France

Christine-Lise Juloy, EFPIA, Belgium

Duncan McHale, Pfizer, UK

Lembit Régo, WHO, Switzerland

Rashmi Shah, Consultant, UK

" Jan Venulet, CEOMS, Switz.

" Mark Watson, SlaxeSmithKline, USA

EMEA workshop on Phurmacogenefics, June, 2000

Phar ics and Phar ics in Drug Development and

Regulafory Decision-Making, Mny, 2002, Rockville

*+ 4th Pharmacogenetics Workshop - Moving Toward Clinical Application,
Octeber, 2003, London
P..... genomics in Drug D

: The

2003, Washington
FDA/DIA Pharmacegenomics Workshop: Co-Development of brug,
Biological, and Device Products, July, 2004, Arlingfon
EMEA P&x network workshop, Nnvember 2004
DIA/FDA WS on Phar n drug devel
regulatory decision- muking, April, 2005 Wushmg'fon

+ Application and Validation of Genomic Biomarkers for use in Drug
Development and Regulatory Submissions, Octeber 6-7, 2005,
Washington
DIA/EMEA/CIOMS/EFPIA Joint Workshop
Pharmacogenefics: Development Issues and Solutions for Safe and
Effective Medicines, October, 2005, Geneva

+ OECD workshop on pharmacogenomics, October, 2005

+ ICH, November, 2005 3

1 and Regulat

tory Decision-
(6bs) Pmpnsal November,

+ and

Session 1
Session 2
Session 3

Development and Safety Issues

65K, Independent Pharmaceutical Consultant
Ethical, Regulatory and Economic Issues

FDA, WHO, Roche
EMEA: Global Regulatory Environment for
Pharmacogenomics

EMEA, EC
Practical Implementation of the P6x Guidances
- Indusiry Experience

Lilly, Serono
Application of P&x in Clinical Development -
Specific Therapeutic Examples

J&T, 65K, Tibotec
Genetic Epldemlology and Statistical
Considerations for Pharmacogenetic Signal
Confirmation

65K, Epidauros
Biomarker Development - Current Experience
and Applications

Lilly, Schering, Perlegen
Panel Discussion 1
J&J, Novartis, Pfizer, Schering, EMEA

Session 4

Session B

Session 6

Session 7

CIOMS (HIFENFIHZES)

The Council for International Organizations of Medical Sciences

+ 19495 ICWHO EUNESCOMHE TR
FInEE
- Bioethics

~ Health Policy, Ethics and Human Values - An
International Diclogue
- Drug Development and Use
- Safety requirements for the use of drugs
- Assessment, monitoring and reporting of adverse drug
reactions
* Reporting and ferminology of adverse drug reactions
- Ethical criteria for drug promation
+ Surveillance and assessment of drug safety data from
clinical trials
+ Pharmacogenetics
- International Nomenclature of Diseases s

CIOMS Working Group on
Pharmacogenetics

Bab 1 F AFEED BROAR. 5.
FREY AT AICSZDIREER/AE L.
FASNIBREICH U T, Bms
RERS

- 20051 3ICHREEENT

BR EEROBRR - FARICHITDT /A

BEROMEDZH EFAOILDY
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CIOMS W6 on Pharmacogenetics

Regulators: Industry:

+ Afssaps (France) - Abbott Laboratories

+ BfArM (Germany) « Avenfis

+ CIOMS (Switzerland) - Bayer

« EMEA (London) = ElaxoSmithKline

+ FDA (U SA) » F. Hoffmann-La Roche

+ Health Canada .+ Merek & Co

« Instytut Lekow (Poland) - Novartis

« MHRA (UK) + Pfizer

* MoHLW (Japan) + Serono

= NAM (Finland) +  Schering-Piough

* WHO (Switzeriand) +  Yamanouchi
Academia:

- University of Tokyo (Japan)

» University of Copenhagen

- Dr Mgrte Fischer-Bosch-Inst .

Pharmacogenetics - Towards improving
treatment with medicines

. Introduction and Problem Statement
. Abnormal Drug Response (I): Clinical, Social and Economic Burden

. Abnormal Drug Response (II): Opportunities for Risk Reduction

through Pharmacegenetics
. Exploring Pharmacogenetics in Drug Discovery and Development
. Impact of Pharmacogenetics on Drug Discovery and Development
. Improvements in Existing Therapies
. Regulatory Perspectives in Pharmacogenetics
. Genetic Testing, Genetic Data and Genetic Information
. Ethical Issues
10_Pharmacoeconomic Considerations in Pharmacogenetics
11 Communication and Education
12.Unresolved Issues and Barriers to Progress
Annex
- Process and Membership

Phar genetics and Phar g ics in Australia, Canada,

China, Chinese Taipei, the European Union, Japan, the Republic
of Korea, Singapore

WENGOUWH W

Impact of Pharmacogenetics on Drug Development
Celia Brazell, GlaxoSmithKline R&D Lid., UK

Phase T
- Minimal impact on cost and ¥ime lines (small nos.) unless a
significant issue with the compound is identified
Phase Ila
- Design considerations - Confingency Plans
Phase IIb
- No genetic markers of re"?onsc = fraditional development =
minimal change Yo time and costs
- Need for further PGx data = additional/larger phase IT trials =
increase in fime and costs
Phase ITT
~ Desi

lerations: Dy for duration and cost

ign
Phase Eav nd util be d ol h di
- ~-term success af ility may be dependent on how products
urgg marketed and suppor'i‘egy Y pe P
- iAdd_i:hmal expenditure in education and product support is
nevitable
- P&x may be used as a foo! to supplement existing post-marketing
surveillance and risk management programmes
The increasing cost of dm:%developmenf may be alleviated
by appropriately applying Pex over the continuum fromo

early clinical development through to the marketing phase

Ethical and Regulatory Perspectives
David A. Lepay (FDA)

- P6x data are considered by FDA as part
of the overall spectrum of medical data:
no special regulations

+ Regardless of requirements for
submission 1o FDA, the fact that
samples will be collected for potential
analysis must be noted
- In any clinical protocol

- In any informed consent must reflect and
must explain the purpose of the research

A new Global Regulatory Thinking

EMEA roadmap

CHMP PGx Working Party
Collaboration within EU
International perspectives
Concept paper on biobanks

Europe
Guideline on
P& Briefing
Meetings

FDA Critical Path
IPRG Pathway
Collaboration within US
International perspectives NDI"‘H.l
Concept paper on drug/tes America

of P& Data

.

Japan

= Guidances on PK and PD and DDI
- Issues for conducting P6x stydies

- International perspectives

ICH Brainstorming Nov 2005

Select options that are both desirable and

feasible given the evolution of the science

- Definitions of terms, submission format and content,
and common data standards for genomic expression

- Create foundation for confidence and conducive to
more extensive harmonization

- General Principles of pharmacogenomic clinical trial

- General Standard of Ethical issue (incl. Banking)

Recognition of equivalence

- Different regulations, guidelines may have same
objectives ~ acceptable

- Identify areas of differences that are important to
industry for facilitating global drug development 12
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A Sponsor's Perspective: Application of PGx Guidances and
Current Regulations o Drug Development Teams
Melissa W. Stutts, Eli Lilly & Company., USA

Required Submissions:
- Xigris for Sepsis - Factor V Leiden (Drug Target Interaction)
- Sirattera for ADHD - CYP2D6 (Bioavailability)

Study specific data was not over interpreted

Voluntary Submissions:
« Affymetrix microarray from cell lines and fissue
- Comprehensi of metabolic enzymes and transporters
using ParAllele Molecular Inversion Probes (MIP)
- Alimia - Folate pathway enzyme quantitation
Data not conclusive. Still under discussion.

Informal scientific discussion through the IPRG
Get buy-in into plan or program - prevent potential
negative reaction or delay at critical submission .

Different Regulatory Environments for Retrospective and
Prospective Pharmacogenetics Studies in Drug Development
Emmanuel Monnet, Serono Genetics Institute, France

P6x informed consent
P&x protocol
Sample and data, management and analysis

A positive atmosphere for the development of PGx has
already accomplished.

» The short term goals established by regulatory agencies
should allow an appropriate development of the PGx
filed: P6x hypothesis generating methodologies, PGx
hypothesis testing regulation.

- Harmonization of P6x sample and data management
requirements depending on the type of studies (refurn of
data, right to withdraw, sample destruction, efc.)

Application of PGx in clinical development -

specific therapeutic examples

- Pharmacogenomics Applications in Alzheimer's
Disease = Nadine Cohen, Johnson & Johnson PRD, USA
- CYP2D6: Dose adjustment is not necessary (Lack of

association is important)
- APOE: Confirm the validity of finding using a large
sample size (costly, complex)

- Genetic Variants in the Epithelial Sodium Channel
and Related Pathway Genes Associate with Fluid
Retention and Oedema in Type 2 Diabetic
Patients Receiving the PPARy Agonist 61262570

Colin Spraggs, GlaxoSmithKline, UK
- Associafion study of 93 SNPs in 25 candidafe genes
—> sodium channel SCNN1B — sodium channel blocker
- Use of Viral Genotyping in Drug Development
Jacques Bollekens, Tibotec Pharmaceuticals, Bélgium

Drugs withdrawn from various markets
(1990 to 2004) for safety reason - 1

Drug Year of wi for from market
Dilevalo} 1980 Hepatotoxicity
Triazolam 1891 Neuropsychiatric reactlons
Terodiline 1891 QT interval profongation and TdP
Encalnide 1891 Proarrhythmlas
Flpexide 1891 Hepatoloxicity
Temafloxacin 1992 Hypogly 5 Iyt ia and renal fallure
Benzarone 1892 Hepatotoxicity
Remoxipride 1893 Aplastic anaemia
Alpidem 4993 Hepatotoxicity
Flosequinan 1993 Excess morality possibly due to proarrhythmias
Bendazac 1893 Hepatotoxicity
Soruvidine 1983 y ing drug
Chlormezanone 1896 Hepatoloxicity and severe skin reactions
Tolrestat 1996 Hepatotoxicity
Minaprine 1996 Convulsions
Pemoline 1997 Hepatotoxicity
Dextenfiuramine 1998 Cardiac pathy and ¥ hyg
Fenfiuramine 1998 Cardlae p and y hypertension

Pharmacogenetics. CIOMS, 2005, p.19 "

Drugs withdrawn from various markets
(1990 to 2004) for safety reason - 2

Drug Year of wi (s) for wil from market
Terfenadine 1998 Drug QT interval p and TdP
Bromfenac 1998 F d d ation
Ebrotidine 1998 Hepatotoxicity
Serindole 1998 QT Interval prolengation and potential for TdP
Mibefradit 1998 Statin-induced rhabdomyolysis foliowing drug

: interaction and concerms on other potentlal drug

interactions, including the risk of TdP

Tolcapone 1998 Hepatotoxicity
Astemizole 1988 Dryj QT interval p and TdP
Trovafloxacin 1988 Hepatotoxicity
Grepafioxacin 1999 QT interval protongation and TdP
Troglitazone 2000 Hepatotoxicity
Alosetron 2000 Ischaemic colitis
Cisapride 2000 Drug QT interval p and TdP
Droperidal 2001 QT interval profongation and TdP
Levacetyimethadol 2001 Drug Interactions, QT interval prolongation and TdP

2001 R ing drug

Cerivastatin
. 2004 Myocardial Infal and strokes

Pharmacogenetics. CIOMS, 2005. p.19 V7

Panel Discussion

Criteria for Mandatory Genomic Data Submission
and Biomarker Development
Gerard Maurer, Novartis Pharma AE&, Switzerland
Establishing Clinical Utility of Genetic/Genomic
Marker
Duncan McHale, Pfizer Global R&D, UK
Potential Incentive and Hurdles to Voluntary
Genetic/Genomic Data Generation and Submission
Steffen Stiirzebecher, Schering AG, Germany
Development of Pharmacogenomics Based
Diagnostic Test: Practicality and Challenges
Nadine Cohen, Johnson & Johnson PRD, USA 18
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