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Project Background

Thailand by Thai Food and Drug Administration, Ministry of Public Health, proposed the APEC
Project CTI136/2008T or “Capacity Building for Drug Regulatory Agencies on Clinical Trial and
Good Clinical Practice (Phase 2)” for the year 2008-2009. This project is the second project
providing continuing training activities after the first project or CT124/2007T (2007-2008)

In response to APEC’s ultimate goal of effective facilitation and liberalization of trade and
investment among APEC economies, the key issue of harmonization of standards and
regulations has become one of the prime interests because the harmonized standards and
regulations would greatly prevent and reduce trade barriers. Regularly, the harmonization of
standards and regulations of products is implemented for ‘ready to sale’ or developed
products. Unlike other products, “health care products” or “therapeutic products” needs
special attention since the initial stage of research and development. It is because these
products directly affect people’ health and welfare, and surely to survive in market each
therapeutic product must prove itself as effective and safe by evidences shown since the
beginning of the research and development process and continuous surveillance throughout
its lifecycle. It means that if the product has shown life threatening adverse effects, it would
be withdrawn from the market regardless of how much the company invested in research,
development or even marketing of the product. Therefore, the promotion and harmonization
of international standards and regulations applying to each stage of product’s lifecycle are
also critical tools to reduce risks and to ensure the sustainability of healthcare products.
Particularly, research and development process has become the most significant step to
accelerate availability of safe and effective innovative therapeutic products as people request
for them to prevent or solve health problems that increase due to changes of environment

and people’ lifestyles

One of the processes in research and development stage of a therapeutic product, Clinical
trial, is a critical research study on human volunteers that is usually used to provide scientific
evidence to support the effective and safe use of new pharmaceutical products. More
importantly, APEC LSIF’s strategic plan indicates that the area of clinical trials would help in
quick and effective creation of life sciences innovation. The harmonization of regulatory
practices in this area, i.e. Good Clinical Practice (GCP), which is an international standard

that every clinical trial needs to comply with in order to ensure the human subjects’ rights,
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safety and the credibility of trial's data, is one of the specified best practices to reach our
goals. To ensure that trials are conducted in compliance with GCP and appropriate scientific
approach, Drug Regulatory Authorities (DRA) need to review and evaluate drug development

in clinical trials and to inspect the conduct of trials at their sites.

The project's objectives are to strengthen DRA’s capacity as a part of APEC LSIF's readiness
and preparation strategies to handle new therapeutic life science innovations through the
best practice area of clinical trials by evaluation of clinical drug development in aspects of
quality and safety of investigational pharmaceutical products, inspection of Clinical Trials in
compliance with ICH Good Clinical Practice (GCP), and forum for APEC members to discuss
and share experiences in controls of clinical trials towards the harmonization of regulatory

practices.

The main activities are two training series. The first series include two rounds of 5 day
practical workshop on reviewing of drug development in clinical trials, and the second series

consist of two rounds of 4 and 5 day practical workshop on GCP inspection.

APEC LSIF PROJECT “Capacity Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical Practice (Phase 2)”
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Workshop Information

The Advanced Workshop : Review of Drug Development in Clinical Trials is the first
workshop conducted under the APEC Project CT136/2008T. But its curriculum was designed
to cover advanced topics after the “Preliminary Workshop” that was conducted on 17-21
March 2008 under the prior APEC Project CT124/2007T.

It has been more than 6 months for the planning stage. Health Canada designed the first
draft agenda by information taken from the preliminary workshop. Consultants from
Pharmaceutical and Medical Devices Agency, Novartis (as Industry representative), and Thai
Food and Drug Administration later finalized the agenda. Speakers had worked well together
via lots of email exchanges and teleconference calls to prepare all materials (i.e. lectures,

presentations, examples, case studies, and exercises) for the workshop.

Thai Food and Drug Administration hosted the advanced workshop in Bangkok on 2-6
February 2009. 4 speakers and 26 participants are from 12 different APEC economies and
countries i.e. Brunei, Canada, Chile, Indonesia, Japan, Malaysia, Peru, Philippines, Saudi
Arabia, Singapore, Chinese Taipei, Thailand. The facilitators are from both public and private
sectors i.e. Health Canada, Pharmaceutical and Medical Devices Agency(PMDA), and Novartis

(Thailand). The participants are all drug regulatory agencies’ officials.

The workshop provided training presentations, case studies, exercises and discussion
opportunities according to regulatory clinical trial assessment. The main topics were
Assessment of Chemistry and Manufacturing (Quality), Review Principles of Dose Selection,
First in Human and Higher Risk Trials, Novel Designs in Clinical Trials, Ethics in Clinical Trials,

Concept of Continuous Safety through the Lifecycle of a Product.

The participants of this workshop also had opportunities to present and exchange their
economy and country updates on clinical trial regulations, and discuss the gaps and

challenges for implementation as well as suggestion for future cooperation.

APEC LSIF PROJECT “Capacity Building For Drug Regulatory Agencies
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Opening and Welcome Speech

Mrs Werawan Tangkeo
The Deputy Secretary General of Thai Food and Drug Administration

@ The Siam City Hotel, Bangkok
2-6 February 2009

Dr Viner, Dr Stevens, Dr Sato, and Dr Sudhichai,
Distinguished participants,

Ladies and Gentlemen:

It gives me a great pleasure to welcome all of you and chair the Opening Ceremony this
morning to the “Advanced Workshop: Review of Drug Development in Clinical Trials” jointly
organized by Asia Pacific Economic Co-operation and Food and Drug Administration,

Thailand.

The significance of Drug Clinical Trials and Capacity Building for Drug Regulatory Agencies
are well noticed by several international networks including ASEAN or Association of South
East Asian Nations, APEC or Asia Pacific Economic Cooperation, and ICH Global Cooperation
Group. This project has been endorsed by ASEAN Working Group on Technical Cooperation
in Pharmaceutical (AWGTCP), APEC Life Sciences Innovation Forum (LSIF) and ICH Global
Cooperation Group (GCG) since the year 2002, 2006 and 2007, respectively.

By the listed international cooperation, indeed, we have received technical, financial, and
moral supports. Please allow me to recall the last year achievement of hosting 2 training
workshops in Thailand, those are “Preliminary Workshop : Review of Drug Development in

Clinical Trials” and “Basic Workshop on GCP/ Clinical Research Inspection”.

The accomplishments of both mentioned courses have brought to the 2nd project
endorsement by APEC in later of the year 2008. Therefore, Thai FDA again is able to
organize the 2nd or advanced phase of the training courses, which include the advanced

course of clinical trial assessment and advanced course of clinical trial inspection.

Today’s workshop would include numbers of advanced topics regarding the drug

development in clinical trials and their assessments to ensure quality and safety of the

APEC LSIF PROJECT “Capacity Building For Drug Regulatory Agencies
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clinical trials and the investigational drugs themselves. This workshop has been designed to
be practical with lectures, examples and exercises to provide skills, encourage participation

and exchange information.

Today’'s workshop is attended by 4 speakers representing both leading Drug Regulatory
Agencies and Industries, those are Health Canada, Pharmaceutical and Medical Device
Agency (JAPAN), and Novartis, and officers from Drug Regulatory Authorities of 10 different
economies and country including Brunei, Chile, Indonesia, Malaysia, Peru, Philippines, Saudi
Arabia, Singapore, Chinese Taipei, and Thailand. Therefore, this workshop will provide us
not only essential knowledge but also a great opportunity to share experiences both

technical and regulatory issues

I would like to take this opportunity to express my sincere thanks to the organizers and in
particular our honorable speakers. All of them have been working with us since the
beginning of the planning stage and they are still here today for all of us, even though they
are both very busy with their responsibilities at their agencies. We truly appreciate your
dedication. Again, this training program could not have been made possible without APEC,
ICH, ASEAN, Health Canada, PMDA, and Novartis , who foresee the importance of Clinical
Trial Assessment. | hope that everyone would take the results of this program to develop
our regulatory system to ensure the quality and safety of clinical trials and investigational

products.

Finally, this is an opportune time for me to declare the official opening of the “Advanced
Workshop: Review of Drug Development in Clinical Trials” and | wish all 5 fruitful days of

interesting and beneficial program and also that you have a pleasant stay in Bangkok.

I warmly welcome you again.

APEC LSIF PROJECT “Capacity Building For Drug Regulatory Agencies
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Speakers’ Biographical Sketches
(1) Junko Sato, Ph.D.

Review Director

Office of New Drug |

Pharmaceuticals and Medical Devices

Agency (PMDA)

3-3-2 Kasumigaseki, Chiyoda-ku Tokyo 100-0013

JAPAN

Tel :  +81 (3) 3506 9448

Fax : +81 (3) 3506 9450

Email : sato-junko@pmda.go.jp

Junko Sato is a Review Director in Office of New Drug I, Pharmaceuticals and Medical
Devices Agency (PMDA). She received her B.Sc. (1990) in pharmacy from Kyoritsu
University of Pharmacy and her Ph.D. (1997) from Jikei University, School of Medicine.
From 1990-8, she was an instructor in Jikei University. She researched the mechanism

of drug adverse events, especially in antimicrobial agent area.

She is a councilor of the Japanese Society of Chemotherapy, Japanese Association for
Infectious Disease, Japanese Society of Environmental Infections Japan Society for
Surgical Infection and The Japanese Society of Clinical Pharmacology and Therapeutics.
She is also a diplomat f Antimicrobial Agents, Clinical Trial Supervisor, in the Japanese

Society of Chemotherapy.

She joined Pharmaceutical and Medical Devices Evaluation Center (PMDEC) in 1998.
She visited FDA as a guest reviewer to study the US drug regulatory system from

September 2002 to March 2003. She is a member of ICH-E2E Expert Working Group,

CIOMS VI, ICH-E2F Expert Working Group. Her specialty is infectious disease. She also

works in National Hospital Organization Tokyo Medical Center as an Infection Control
Doctor, in 3rd Department of Surgery, Toho University School of Medicine as an
assistant professor, in Graduate School of Infection Control Sciences as an assistant

professor.

She is a member of editorial board of Japanese Journal of Chemotherapy, Japanese
Society of Environmental Infections, Journal of Japan Society for Surgical Infection. She
is also a member of committee of PK/PD analysis, committee of antimicrobial agents

susceptibility surveillance, etc.

APEC LSIF PROJECT “Capacity Building For Drug Regulatory Agencies
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(2) Norman Viner, M.D.

Chief, Clinical Trial Division

Centre for Evaluation of Radiopharmaceuticals and Biotherapeutics

Biologics and Genetics Therapies Directorate

Health Products and Foods Branch, Health Canada

Building #7, A.L. 0702C,

200 Tunney's Pasture Driveway

Ottawa, ON K1A 0OL2

CANADA

Email : Norman_Viner@hc-sc.gc.ca

Dr. Norman Viner is Chief of the Clinical Trials Division, Centre for Evaluation of
Radiopharmaceuticals and Biotherapeutics (CERB) in the Biologic and Genetic
Therapies Directorate (BGTD), Health Canada, where he manages a team of reviewers
who are responsible for reviewing the clinical aspects of the applications made to the
Centre. This includes the applications involving Biotherapeutic Products, Therapeutic
Vaccines, Gene Therapies and Radiopharmaceuticals. These reviews utilize the
principles of risk benefit analysis in applying the Canadian Food and Drug Regulations

to the clinical trial applications which fall under the jurisdiction of this directorate.

He graduated from the University of Ottawa Medical School in 1981. Prior to joining the
Public Service, he was in full time general practice in the Ottawa area for overl5 years.
He remains on active staff at the Queensway Carleton Hospital in Ottawa and continues

to practice geriatric medicine part-time.

In 1996, he conceived a potential smoking cessation therapy. He ran a pilot study at
McMaster University, which involved the design, manufacturing and use of a prototype
novel pharmaceutical product. He has published several patents and a clinical research

paper related to this effort.

APEC LSIF PROJECT “Capacity Building For Drug Regulatory Agencies
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(3) Will Stevens, Ph.D.

Chief, Plasma Deriviatives Division

Centre for Biologics Evaluation

Biologics and Genetic Therapies Directorate, Health Canada
100 Eglantine Driveway Tunney's Pasture A/L 0603C3
Ottawa, Ontario K1A OL2

CANADA

Phone: +1-613-952-7162

Fax: +1-613-941-6841

Email : will_stevens@hc-sc.gc.ca

Will Stevens obtained his Ph. D. in protein biochemistry from Queen's University.
Prior to arriving at Health Canada he worked as a researcher at the National Research
Council of Canada's Biotechnology Research Institute in Pharmaceutical Biotechnology.
Since 2000 he has worked for the Biologic and Genetic Therapies Directorate (BGTD)
of Health Canada in various roles related to Pre-Market Assessment, On-Site
Evaluation, and Lot Release for Biologics. Currently he is responsible for the Plasma

Derivatives Division in the Centre for Biologics Evaluation.
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(4) Sudhichai Chokekijchai, M.D.

Chief Scientific Officer

Novartis (Thailand) Limited

622 Emporium Tower, 15th/1-8 Floor

Sukhumvit Road, Kwaeng Klongton

Khet Klongtoey

THAILAND

Phone: +66 2 685 0764

Email : sudhichai.chokekijchai@novartis.com

Dr Sudhichai obtained his medical degree from Faculty of Medicine at Siriraj Hospital,
Mahidol University since 1986. He completed his Internal Medicine residency at
Rajvithi Hospital since 1991 and his general fellowship on HIV Drug Research at the
National Cancer Institute (USA) since 1996. He has numbers of researches and

publications in the area of HIV Drug Research and Development.

Before he first pursued his career with pharmaceutical business, he had spent 6 years
as a medical staff of Allergy and Immunology Unit of Pramongkutklao Hospital and
Medical College. He had worked as the Medical Director of leading pharmaceutical
companies in Thailand, i.e. Bristol-Myers Squibb (Thailand) Ltd., Eli-Lilly Asia
Inc.(Thailand), and AstraZeneca (Thailand) Ltd. His current position is the Chief
Scientific Officer of Novartis (Thailand) Limited.
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Disclaimers

The information within all presentations in this report is based on the presenters’ expertise
and experience, and represents the views of the presenters for the purposes of a training

workshop

APEC LSIF PROJECT “Capacity Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical Practice (Phase 2)”
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DEPARTMENT OF PHARMACEUTICAL SERVICES
MINISTRY OF HEALTH, COMMONWEALTH DRIVE,
BANDAR SERI BEGAWAN BB3910, BRUNEI DARUSSALAM
Tel No.: +673 2381640 Ext: 7718 Fax No.: +673 2381001
Website: www.moh.gov.bn
Email: pharm@brunet.bn
By:
Hajah Nor Izdiyana Haji Brahim
Pharmaceutical Chemist

Drug Administration Section
Dept. of Pharmaceutical Services

3/25/2009

OVERVIEW

» Background

* Regulatory Infrastructure or Authority
* Current GCP Laws & Practices

* Requirements for Ethics

3/25/2009 2
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' BACKGROUND

DEPARTMENT OF PHARMACEUTICAL SERVICES (DPS)
MINISTRY OF HEALTH

RESPONSIBLE Fop

Implementation of Drug Policies and other related policies pertaining to the
Department of Pharmaceutical Services

* Headed by Director of Pharmaceutical Services
e Comprised of 2 divisions:

e Pharmaceutical Care and

e Pharmacy Regulatory

3/25/2009

Tganisation Chart——————

e

———— L

PHARMACEUTICAL
SERVICES

PHARMACY
EpsmMACEUTIGAE REGULATORY
DIVISION

DRUG QUALITY
CONTROL
SECTION

COMMUNITY
PHARMACY

PHARMACEUTICAL
DRUG PRODUCTION
SECTION

HOSPITAL

PHARMACY
ENFORCEMENT
SECTION

SERVICE
SECTION

RMAC
SERVICE SECTION

ORGANISATION STRUCTURE
DEPARTMENT OF PHARMACEUTICAL SERVICES
MINISTRY OF HEALTH

April 2008

3/25/2009
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- Current GCP Laws & Practices

* Pharmacy Regulatory Division - The regulatory arm
that is mainly involved and / or responsible for
executing the regulation of clinical trials.

3/25/2009

cegslaton.. T

¢ Pharmacy Regulatory Division

¢ Regulates the conduct of Clinical Trials in Brunei Darussalam through
the Medicines Order 2007 under part IV Section 23 of the order
o Gazetted - early 2008

e Medicines Order — “any person(s) who wish to conduct a
clinical trial must possess the relevant Clinical Trial Import
Licence and prior written approval from the Authority’

3/25/2009
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EUVEURE | EGISE AION

* Brunei Darussalam

 Currently in process of drafting the relevant rules under the
provisions of the Medicines Order

 Regulate the conduct of clinical trials and GCP Inspection,
in collaboration with the Attorney Generals Chambers.

3/25/2009

= CURRENT STATUS ON CLINICAL
TRIAL

* No clinical trial has yet been conducted in Brunei so far

* Medical & Health Research and Ethics Committee have

the intention of conducting assessment activities related to
CTs to be executed by a mix of resources

3/25/2009
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REQUIREMENTS FOR ETHICS
- COMMITTEES

» Assurance of ethical research in BD is a joint
responsibility between:
e Sponsors
e Medical & Health Research & Ethics Committee (IEC/IRB)
e Brunei Darussalam Medical Research Committee, and

¢ Regulatory authority

« i.e. Brunei Darussalam Medicines Control Authority (BDMCA). The
regulatory authority executes the regulations on GCP through the Medicines
Order 2007 in ensuring the safe use of regulated products that are
themselves safe and efficacious in addition to ensuring the implementation of
trial related guidelines and legislations.

3/25/2009 9

SUIDEL]

* Ministry of Health Brunei Darussalam - Guideline for
Good Clinical Practice (2008)

* Guideline was formulated in accordance with WHO
and ICH requirements

3/25/2009 10
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| £ BRSOl Your health and safety...our priority Votre santé et votre sécurité... notre priorité
Helping the people of Canada maintain Aider les Canadiens et les Canadiennes
and improve their health a maintenir et a améliorer leur santé

Information Sharing Session

Follow-up from the Preliminary Workshop

| £ BRSOl Your health and safety...our priority Votre santé et votre sécurité... notre priorité
Helping the people of Canada maintain Aider les Canadiens et les Canadiennes
and improve their health a maintenir et a améliorer leur santé

Disclaimer: The information within this presentation
is based on the presenter's expertise and
experience, and represents the views of the
presenter for the purposes of a training workshop

Norman Viner, MD

Biologics and Genetic
Therapies Directorate

February 02, 2009

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 1



ADVANCED WORKSHOP : REVIEW BANGKOK, 2-6 FEB 2009
OF DRUG DEVELOPMENT IN

CLINICAL TRIALS

Health Products and Food Branch
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Health Products and Food Branch

Update for Canada

* Standards for REB
* Progressive Licensing
= Integrating pre and post-market into ongoing benefit/risk considerations and
assessment. Where appropriate cooperative risk-management
= Challenges of moving things along from both the bureaucratic side and political
= New Act and review/ modernization of regulations (formerly Bill C-51)
* Pharmacogenomics Guideline
= Adopting ICH E-15 (Nomenclature and Coding for Genomics)

= Active involvement in ICH E-16: Currently Step 1 document. Subject: filing data
for acceptance of genomic markers

= First workshop on Biomarkers in Canada (run by CMOD: Critical markers of
Disease a non-profit academic consortium between NIH and the Montreal Heart

Institute (implications for genomics [disease and drug response] and surrogate
endpoints

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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Health Products and Food Branch

Clinical Trials in BGTD

» Consistent increase in the number of applications since 2003
up to 2008

* Majority of trials are in Phase 2 or 3 developmental stage

* Many withdrawals

= Minimal number of applications receive rejection letters (Non-
Satisfactory Notices - NSN)

» Most clinical trials are for biotherapeutic products

Health Products and Food Branch

BGTD CTA and CT/AM Workload

3
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CTAs Received by Product Line - 2007
Phase 1 | Phase?2 | Phase 3 | Other TOTAL
Cytokines 3 9 12 0 24
Gene Therapy 2 5 3 0 10
Hormones & Enzymes 3 15 30 3 51
Monoclonal Antibodies 23 90 81 5 199
Radiopharmaceuticals 13 15 5 2 35
Cell Therapy 0 0 0 0 0
Blood Products 1 3 10 2 16
Vaccines 2 17 20 1 40
TOTAL| 47 154 161 13 375

CTAs Received by Product Line - 2008
Phase 1 | Phase?2 Phase 3 | Other TOTAL

Cytokines 4 8 11 1 24

Gene Therapy 2 3 1 0 6
Hormones & Enzymes 4 6 24 2 36
Monoclonal Antibodies 15 54 44 3 116
Radiopharmaceuticals 5 12 10 0 27

Cell Therapy 1 1 2 0 4

Blood Products 1 4 4 7 16
Vaccines 2 6 9 6 23
TOTAL 34 94 105 19 252

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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O Blood/Tissue
B Vaccine

@ Cytokine
@ Gene Therapy

O Hormone/Enzyme
OmAb

m Radiopharmaceutical
@ Cell Therapy
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Health Products and Food Branch

Progress

* New CT Review Division in CBE
= 3 CT units in 2 Directorates

* Despite lack of modernization of our Regulations
* Silo effect of 3 separate review organizations

* Roles and Responsibilities for integrating a Life Cycle
Approach

= with organizations not designed with this purpose in mind
* Risk Management Plans
* Depends on the willingness of people to collaborate
* Poses Challenges that we are managing and overcoming!

Banff National Park British Columbia
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IS j‘?. INSTITUTO DE SALUD PUBLICA DE CHILE

REGULATORY:FRAMEWORK

Miguel Gonzalez G . (PS) .
CLINICAL TRIALS UNIT .

s _I?. INSTITUTO DE SALUD PUBLICA DE CHILE

Regulatory Organization in Chile

MINISTRY OF HEALTH
LEGAL FRAME-BIOETHIC

PUBLIC HEALTH INSTITUTE OF CHILE HEALﬂ—'(?’SZERVICES

INSTITUTIONAL REVIEW BOARD /
DEPARTMENT OF DRUG REGULATION INDEPENDENT ETHIC COMMITTEE

CLINICAL TRIALS  REVIEW OF DRUG
INSPECTION UNIT

* Approved by Congress

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase
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IS IZ% wsrimurooe sawwp pusLica oE chiLe

Red Publica, Servicios de Salud

s. s. Arica
S. S Antofagasta

—

S. S. Iquique

S. S. Atacama

S. S. Del Libertador

{
S. S. Central S. S. Del Maule
S. S. Araucania Su
S.S. Ar: . S.S. Concepcion
Norte " S.S. Talcahuano
s. 5. valdivia . S.S. Bio Bio
S.S. Os ol S.S. Arauco
S. . Llanchipal S. S. Nuble

CHILEAN PUBLIC HEALTH NETWORK:
HEALTH SERVICES SYSTEM

@
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s j‘?. INSTITUTO DE SALUD PUBLICA DE CHILE

MISSION

“ Improvement of Public Health, Guaranteeing
Quality of Goods and Services through the
Strengthening of Reference, Inspection and

Y .
<

CLINICAL TRIALS

Regulation.”

is _I?. INSTITUTO DE SALUD PUBLICA DE CHILE

Laws/Regulation in Chile

e Law N° 20.120 Scientific investigation (2006)

* DS. N°1876 regulatory requeriments of pharmaceutical
product.(1995 — 2005). Modified in 2008.

* N° 57 normative of clinical trial.(2001)

* D.S N°494 Autorized ethics committees that review
biomedical research. (1999) Modified in 2008.

* D.S N°1.935 Hospital Director’s ( admlnlstratlve 7
authority) authorization the clinical trial. (1993) .

NICAL TRIALS

APEC LSIF PROJECT “Capacity Building

For Drug Regulatory Agencies on Clinical
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ESE INSTITUTO DE SALUD PUBLICA DE CHILE

Law/Regulation in Chile

» This regulation is to provide a regulatory framework
within which clinical trials should be monitored for the
ISP in order to comply with international standars.

» This regulation represent the minimun national
requerement when conducting a clinical trial in Chile.

®
« ISP : Evaluation and Authorization of Clinical Triz;rs\“"t}.

use Drugs not Registered in the Country.

CLINICAL TRIALS

is _I?. INSTITUTO DE SALUD PUBLICA DE CHILE

N° of Clinical Trials CHILE
(2001-2008)

180+
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100+

80
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20+

2001 2002 2003 2004 2005 2006 20

CLINICAL TRIALS -INSPECTION

APEC LSIF PROJECT “Capacity Building
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s F.i. INSTITUTO DE SALUD PUBLICA DE CHILE

Chilean Trial DistributionPharma/CRO
2001-2007

O Pharma
B CRO

140+
120+
100+

80+

60 /i‘—\/
40- %

20+

2001 2002 2003 2004 2005 2007 2008
CLINICAL TRIALS

is E INSTITUTO DE SALUD PUBLICA DE CHILE

Average Approval Time of Clinical Trials
2000-2008 (working days)

707

501]

401
30T}
2017}

2000 2002 2004 2006

CLINICAL TRIALS
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s i?. INSTITUTO DE SALUD PUBLICA DE CHILE

lI‘I‘CAL TRIALS
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Status of Clinical Trial in Chinese Taipei

Lien-Cheng Chang
Bureau of Pharmaceutical Affairs
Department of Health, Chinese Taipei
2-6 February 2009

Department of Health Organization

[Taiwan Drug Relief Fundation]

Bureau of
National Health Insurance

Bureau of
Medical Affairs

Bureau of . ]

S Pharmaceutical Affairs] —[ Center for Disease Control ]
-Genera)ll _[ Bureau of ]
—[Bureau of Food Safety] Food and Drug analysis ]

Bureau of Bureau of Health Promotion
Nursing and Health care

Minister Science and
Technology Unit

L

Bureau of Controlled Drug]
Committee of ]

&
_[ NHI
Supervisory Committee

Bureau of ] Chinese Medicine
Deputy Minister [ Planning
Bureau of
International Cooperatiol J NHI
l Personnel Office ] Dispute Mediation Committee
S_Fggr'ggtls Civil Service NHI Medical Expenditure
Ethics Office Negotiation Committee
_[ Accounting Office ] National Health
— ] Research Institute
—[ Statistics Office ] NGO, Center for
] Drug Evaluation

77777 [ Secretariat

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 1
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Organization Chart of the Bureau of
Pharmaceutical Affairs (BoPA)

Director
General
|
[Deputy Director ]

General
| [ ‘
! |

[Senior Operating officer] [ Center for Science Program and ]

i International Cooperation (CSPIC)

| / ‘

Center for Drug Evaluation Center for Biologics
Center for Policy and Reseg}gl& (CDDER)- Division REE D
i) Cem e () s P Research (CBER) Reception

Center for Drug Evaluation
and Research (CDER)- Division

and Radiological Of Generic Drug

Health (CDRH)

‘ Center for Device

7[Bureau of Food and Drug Analysis (BFDA)]

Supporting l NGO, Taiwan Drug Relief Foundation ]
Organization

[ NGO,Center for Drug Evaluation (CDE) ]

Roles for Pharmaceutical Regulatory
Authorities

s Balance between Public Health Protection & Promotion

= Protecting Public Health
* Quality, safety and efficacy
» Evidence-based review system
* Risk Management

= Promoting Public Health
* Facilitate access of new drug
« Facilitate new drug and new medical device development
* International harmonization

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 2
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Pharmaceutical Research Monitoring and Human
Subject Protections

v"Human Subject Protections

« Ethical Review of Clinical Trials and other Researches
involving Human Subjects.

* Guidelines and check-list of IRB surveys were established in
2004.

* IRB surveys have been implemented in 2005 and 2007.

v'Protocol Review/Science Evidence Base

v'Compliance with Good Clinical Practice

v'Cultivating clinical trial/research professionals-via

training and rewarding

Human Subject Protections

> Apply at every stage of clinical research

v'Preclinical/laboratory studies

v'Study review and oversight

v'Conduct of the clinical study

> Applies to all involved with clinical research, including
the clinical investigator, sponsor/monitor, study staff,
IRB, DOH, etc.

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 3
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OF

BANGKOK, 2-6 FEB 2009

Clinical trials

R IERIELS

Human research

protocols

Regulation on researches involving

human subjects

Pharmaceutical Affairs Law

. Medical Care Act

IRB &/or DOH
approval

monitoring

Policy Instructions on the Ethics of Human Embryo and Embryonic Stem Cell Research

Guidelines for collection and use of human specimens for research

Human research ethics policy guidelines

Good clinical practice

Results or terminate

Human subject protection, efficacy, safety

Guidelines for clinical trials

Guidelines for Pharmacogenomics Informed Consent Form

Conformity to international regulations
on protection of human subjects

B T Investigation Project on Institutional Review Boards at
Medical Institutions ; (announced in 2005)
W Status of SIDCER certifying domestic IRB

e SIDCER conduct the first IRB certification in the APEC
region in 2005

Year APEC certifications Taiwan certification
2005 3 2
2006 7 4
2007 23 11

SIDCER: Strategic Initiative for Developing Capacity in Ethical Review

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical

Trial and Good Clinical Practice (Phas

e 2)
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Biomedical Island —Establishment of

the System of Excellent Clinical Research

| Department of Health |

Bureau of Scientific
Pharmaceutical Affairs Technology Unit
\ \ ! \
Cultivating clinical Clinical National Clinical Critical Path for
. . Research Research Cooperation || New Drug
i) rESeE e [TE s Ehels of Excellent Network Registration

- via training and rewarding

— — National Center of Excellent
Cultivating clinical || National Taiwan

trial/research professionals University Hospital

Center of Excellent

Rewarding medical | | National Cheng-Kung

professionals University Hospital
for conducting clinical
trial/research L| Center of Excellent

Tri-Service General Hospital

Center of Excellent
— Wan-Fang Hospital

Cultivating clinical trial/research professionals
- via training and rewarding

1. Cultivating clinical trial/research professionals
- to raise the knowledge of personnel involved in clinical
trials/researches via

(1) Workshops on drug clinical trial/research design
(2) Workshops on medical device clinical trial/research design

(3) Conference on regulations of medical device clinical trial/research

2. Rewarding medical professionals for
conducting clinical trial/research

- provide medical professionals with incentives to conduct clinical
trial/research

(1) Physicians
(2) Pharmacists
(3) Nurses

(4) Statisticians

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 5
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m—| Hospitals ~ sponsors ~ CRO application |

Process Model for Clinical Trial Applications

-~

Review
Report

Sy
Center for -~
Drug BPA -~ ~ ~
Evaluation- / 3
NGO Archives
(e [
Aopeal IRB/
ppeal or
Special J-1RB

Concern

» Advisory ==pi BPA
Committee Decision

v

Hospitals, Sponsors, CROs

2008’

2007"

2006'

2005'

2004

2003"

2002

Number of Clinical Trials in Chinese
Taipel Is increasing
220
168
| o 139
| I 156
| o 789
| o R 134
| — T 102
20 40 80 100 120 140 160 180 200 220

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical

Trial and Good Clinical Practice (Phase 2)”
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Points to Consider in New Drug Review

» Safety and Effectiveness
* Preclinical animal tests ( pharmacology and toxicology )
» Pharmacokinetics
 Bioavailability (BA) / Bioequivalence(BE)
* Bridging study evaluation
* Clinical trials
n Quality
» API and drug product characteristics
e Chemistry, Manufacturing & Control
« Pharmaceutical stability test
* cGMP

International Cooperation

» Regulation conformity to international standards
» Set up Mechanism for Exchange of Letters and Mutual Recognitions
» Existing Achievements:
Drug:
> APEC ISTWG (Industrial Science and Technology Working Group )
project: APEC Network on Pharmaceutical Regulatory Science
» APEC LSIF (Life Sciences Innovation Forum)
project: APEC Regulatory Science Symposium of CPP

> ICH (International Conference on Harmonization): ICG GCG (Global
Cooperation Group) Participants

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 7
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#2009 Symposium on APEC Netwo
Pharmaceutical Regulatory Science

Thank

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 8
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J}’ CLINICAL TRIALS (CT)
NADFC | IN INDONESIA

Advance Workshop :
Review of Drug Development
in Clinical Trials

Bangkok, 2 — 6 February 2009,

INTRODUCTION :
INDONESIAN COUNTRY PROFILE

m Indonesia is the largest archipelago in the world, stretching for more
than 5,000 kms across the equator, estimated 17,508 islands (about
6,000 are inhabited)

m The estimated population is approximately 238 Mi with ann pop growth
E?te 1|,4)°/o and life expectancy at birth 65,92 years (male) & 69,9 years
emale

m GDP/GDP per capita : US $ 935 billion / US $ 3,800
m Total Pharmaceutical market value: —~ US $ 2.6 billion

m Health care (HC) system:
- 85 health Research Institute
- > 1215 Hospitals (0,6 bed / 1000 pop)
- Health Research Budget US $ 5 Mi

/I

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 1
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NATIONAL AGENCY OF
DRUG AND FOOD

Therapeutic Product, Narcotics,
Psychotropic and Addictive
Control

. Directorate of Drug and
Biological Product
Evaluation

Directorate of Control of
Production Therapeutic Product
and Household Product
Directorate of Therapeutic
Product Standardization
Directorate of Control of
Distribution Therapeutic Product
and Household Product
Directorate of Narcotics,

-~ Psychotropic and Addictive
Control

el

[N

N

= e

(Rl

I Drug and Food Control
Regional Offices

Traditional Medicines,
Cosmetics and Compliment
Products Control

1. Directorate of Traditional
Medicines, Food Supplement
and Cosmetics Evaluation

2. Directorate of Traditional

Medicines, Cosmetics and

Compliment Product

Standardization

Directorate of Traditional

Medicines, Cosmetics and

Compliment Product Control

and Certification

. Directorate of Indonesian

Traditional Medicines

G

I

CONTROL
SECRETARY
1. Bureau of Planning and Financing
INSPECTORATE 2. Bureau of International Cooperation
3. Bureau of Legal and Public Relation
4. Bureau of General Affairs
| | | 1
National Centre of Drug Centre of Drug Centre of Drug
Laboratory of Drug and Food and Food and Food
and Food Control Investigation Research Information
I 1
Deputy | Deputy Il Deputy IlI

Food Safety and Hazardous
Substance Control

. Directorate of Food Product

Evaluation

Directorate of Food

Standardization

Directorate of Food Control and

Certification

. Directorate of Product and

Hazardous Substance Control

. Directorate of Surveillance and
Food Safety

SIS

Directorate of Drug and Biological Product
Evaluation

|
Sub Directorate of New
Drug Evaluation

Sub Directorate of Copy
Drug and Biological Product

Evaluation

Sub Directorate of Special
Access Evaluation

Section of New Drug
Evaluation on
Pathway I & IIT

1

Section of New Drug
Evaluation on
Pathway IT

—

Section of Copy Drug
Evaluation

Section of Clinical Trial
Evaluation

|

Section of Biological
Product Evaluation

APEC LSIF PROJECT “Capacity

—

m———

Section of Special Access
Evaluation

Section of Drug
Reevaluation

|

Section of Administration and

Operational

Building For Drug Regulatory Agencies
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REGULATORY FRAMEWORK OF
CLINICAL TRIAL :

(ﬁbjectives : CT in accordance with GCP to
enable sound benefit/risk
assessment

> Protect CT subjects,particularly on Safety
issues

> Ensure merit of scientific research.

> Ensure consistency CT assessment

> Ensure credibility of data for reg.subms’n
> Maintain sponsor, stakeholder, public trust

/I, 4 .

Scope of Regulatory Authority for

Clinical Trial
CT Authorization :
m Elstablished since 2001

m Law : Health Law, 1992
Consumer Protection Law 1999

m Decree : - NADFC Decree on Procedures for Clinical Trial
(CT) No. 02002/SK/KBPOM, February 2001

- NADFC Decree on Procedures for
Bioequivalence Trial No. HK.00.05.3.1818, 29

March 2005

m Guideline : Indonesian Guideline for Good Clinical Practice
(2001: Indonesian Version, 2006 : English version)

m SOP : 1. Evaluation Process for Application of Clinical
Trial Conduct

2. Evaluation process for Application of Import

/I

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 3
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BANGKOK, 2-6 FEB 2009

SOME AREAS OF REGULATION IN

THE INDONESIAN GUIDELINE
+ON GCP

m Type CT (Art. 2)
m Institution (Art. 4)
m Application for the conduct of CT (Art. 7-9)

m Regulatory approval for the conduct of CT
(Art. 11-12) — CT authorization

m Reporting and Reports (Art. 13-15)
m CT termination (Art. 16 & 17)
m GCP inspection (Art. 18 a)

m CT product/drugs procurement (Art. 20 & 21)

/I .

Pre-Marketing Trial (Art. 7 & 11)

Study

Contracts
Clinical Research Organization / CRO Sponsor/
(if needed by the sponsor) Investigator
Application for scientific
NA DFC and ethic review:
—|_ Complete “Protocol Incomplete

«Investigator's Brochure
«Informed consent
Ethics Committee

*Other needed documents
l Ethics Committee [

Complete Ethics Committee’s Approval

’ Sponsor / CRO/ Investigator }

CT Documents:

*UK-1 Form

Complete *Protocol, Inv. Brochure, Informed consent
*Documents of trial drugs

Incomplete
*Summary protocol of Batch Production (for

vaccine and biological products)
The National Advisory Board The National Agency
on Clinical Trial of Drug and Food Control

Regulatory Approval
(within 10 working days) :
«Clinical Trial Approval Letter (CTAL)Trial
*Drug Importation (if needed)

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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Post-Marketing Trial (Art. 8 & 12)

Study
Clinical Research Organization / CRO «—Contracts _| Sponsor/
(if needed by the sponsor) Investigator

Application for scientific

and ethic review:
NA DFC Gamlc +Protocol Incomplete

_|_ *Investigator’s Brochure
*Informed consent
Ethics Committee
I-Other needed documents
l Ethics Committee [

Complete Ethics Committee’s Approval

’ Sponsor / CRO/ Investigator }

CT Documents:

*UK-1 Form

Notification *Protocol, Inv. Brochure, Informed consent

*Documents of trial drugs Incomplete

*Summary protocol of Batch Production (for

vaccine and biological products)

The National Advisory Board The National Agency
on Clinical Trial of Drug and Food Control

Incomplete / Comment
for special circumstances
if any within 10 working
days

Notification Letter

Can be conducted if no response after 10 working days

Requirements for Ethics

_|_
Ethic Committee :
= Should be independent
m Ethical clearance :
— List of attendance, signed and dated

— Version and date of protocol/informed consent and its
amendments which are approved

= Protocol

= Investigator’s Brochure
= Informed consent

= Other needed documents

/I

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies
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Strategic for Review of Clinical
Trial

m Standardization of Review Process
— Format of review report (template, checklist)

— Earlier writing of review report - to identify critical/major
issues in early stage

— Frequent communication with an applicant in review
process > to make common understanding
m Transparency in review process -> to avoid
inconsistent decision making
— To standardize general review policy

— “IND like system” > evaluation of CT protocol by team
including external expert NADFC’s opinion for development
of protocol in consultation

m Predictability in review process

/ I, 4 .

CT APPLICATION and APPROVAL IN INDONESIA*
100
90+ 10
80
28 16 : O Phase 4
50 T | |OPhase 3
10 ®| ||@Phase 2
20 - - & | |OPhase 1
——

20 T . - " 2 ] L]
10 ] 12 10 | 13 15 |

0 I — [ ] T == T > T T

2002 2003 2004 2005 2006 2007 2008
* Notincluding Bioequivalence Studies |G VT

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 6
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Update in PMDA

BANGKOK, 2-6 FEB 2009

Junko Sato
Pharmaceuticals and Medical Devices Agency
(PMDA)

s

Outline

m To shorten and disappear drug lag
m Publication of our philosophy
= Improvement of English website

f

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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TRIALS

Aims: To reduce the “drug lag” by a total of 2.5 years by 2011
through 1.5 year and 1.0 year reductions respectively
in the development and approval times;
and to cut down the marketing lag to 500 days in line with the U.S.

Development time Approval review time

Current time lag of application between
Japan and US/ EU: 4.3 years (median)

Present total review time of standard products
:22 — 24 months (median)

To reduce current time lag of To reduce Total TC (median) for
application between Japan standard products applied after
and US/ EU by 1.5 years FY2004 by 1.0 year

To reduce a total of 2.5 years

3 findal

Enhancement of Review Process and

Risk Management

Present

-Correction !
and addition |

of data 1

-Rejection of I ReVieW

i : inadequate !
+ __No consultation K :

Future —— I L

Review

I. Enhancement of CT consultation

Il. Review with selected focuses

Ill. Enhancement of safety measure

-Conduct the review of toxicity and pharmacology etc. beforehand as a part of consultation
-Advice on development strategy at the early stage of development, clarification of review policy

-Enhanced measures for global collaborative clinical trial and state-of-the-art science and
technology

-Focused on essential evaluation of efficacy and safety

-Start giving advice and instruction on pharmacovigilance from the consultation stage M

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”
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Introduction of Risk Management System
- P 00 U [ \V C ad( € C [ -

m Purpose of RM System

= PMDA will collect, compile, evaluate and manage all the
safety information on new drugs from development to post
approval stages to give guidance and advice to companies
on PMS at early stage and in a timely manner.

= PMDA RM System will help the life cycle
management of drugs in safety aspect
m |dentification safety specification from development stage

= Guidance and advice on designing post-approval surveys,
studies and other activities at review stage

= Evaluation and advice on outcome and problems of post-
approval surveys, studies and other activities etc

Tentatively called ‘Product Management’

findal

New Risk Management System

m Efficient preparation of effective PMS plan

m Consistent safety management throughout
lifecycle both in PMDA and companies

m Preventing withdrawal of new drugs (at early
stage)
m Completion of lifecycle of a drug

m Protection of patients especially at early
stage of marketing

flnedal

APEC LSIF PROJECT “Capacity
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Philosopny of PMDA

PMDA continues to improve the public health and safety of our nation by
reviewing applications for marketing approval of pharmaceuticals and
medical devices, conducting safety measures, and providing relief to
people who have suffered from adverse drug reactions.

We conduct our mission in accordance with the following principles:

@ We pursue the development of medical science while performing our
duty with

greater transparency based on our mission to protect public health and the
lives

of our citizens.

@ We will be the bridge between the patients and their wishes for faster
access to

safer and more effective drugs and medical devices.

@® We make science-based judgments on quality, safety, and efficacy of
medical

products by training personnel to have the latest technical knowledge and
wisdom in their field of expertise.

@ We play an active role within the international community by promoting
international harmonization.

@ We conduct services in a way that is trusted by the public based on our
experiences from the past.

= Most of documents were posted in only
Japanese on PMDA website.

m Increasing documents written in English
= Important notifications
= PMDA review policy

m Review reports
m First approval in the world

flnedal
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Review process for approval of CTIL/CTX
Application ETHICAL

N !

NPCB ( CRCS)

(preliminary review)

Drug Evaluation Committee

..,

Applicant

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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Best Practices :

e Review Process
e Ethical Approval

e CTIL/CTX only issued after both the DCA and
IEC given approval.

Control of Drugs and Cosmetics
Regulations 1984 (Revised 2006)

Regulation 29. Directions
(1) The Director of Pharmaceutical Services

may issue written directives or guidelines
to any person or a group of persons as he
thinks necessary for the better carrying out
of the provisions of these Regulations and

in particular relate to-

(D) clinical trials

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 2
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Updates on CTIL/CTX Guideline :

e Guidelines for Application of CTIL and CTX in
Malaysia will be updated to include :

e SAE Reporting will be based on ICH E2A

e Additional label requirement i.e. to include
source of gelatine use (porcine/bovine).

e Annex C (Investigator’s Brochure) — the
information on preclinical studies need to be
done according to the OECD GLP template.

e To include the new definition of ‘product’
according to Control of Drugs and Cosmetics
Regulations 1984 (Revised 2006) Regulation 2

Plans for 2009

o All drug related clinical trials that applies for
CTIL/CTX must be registered with the
National Medical Research Registry
(NMRR).

o All drug related clinical trials that do not
required CTIL/CTX need to apply for
Clinical Trial Authorization and registered
with NMRR.

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 3
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KEMENTERIAN KESTIATAN MALAYSIA
Minisiry of Health Malaysia
BAHAGLAN PERKHIDMATAN FARMAST
Pharssaceinticat Services Divisto
Loe 36, TG Usivessin, 46350 Pealing Jaya, Selangar, Malaysia

Your e R, Tean A

KM-5572031001m4 phe T ¢
e Ref g, K M-557703 00104 BT 1)
Base ! Tarity |2 Jun 2007

‘Senamai Edaran

Y.Bhg. Ton Sei./¥ Bhg. Data’/TusnyPuan,
Keperlian Mendaftar Jawatankussa Etika dengan Pihak Berkuasa Kawalan Dadsh
Dengan segals hormarmys ssya merujuk kepads perkara di stas,

2 fawah Persuran-Peruran Kaweln Dadsh dan Kosmetik 1984 (PKDK) lesen
mengimpon, keluaran sk berdafiar uniuk usivan percubnan klinikal (CTIL) dan kebenaran
g keluaran tidsk berdafter dari Pibok Berkusss Kewalan Dadsh (PBKD) adala
diperfukmn  untuk  fujuan mengilang produk  untk percubaan  klinikal. PBKD haaya
mengelwrkan kebenaran tersebut sckirmya cadangan percubasn Klinikal fterbabit 16
diluluskan oleh Jaw talinstine: berkaitan, Sehubungan ini Kem
Kesihatan mbil Keputisan uniuk. mendafior semus Jawalankusa Erika di

yang melulatkan percubasn Kinikal

falaysia

3. Pilak Y, Biig. Ton SrirY. Bhw, Dalo’/Tum/Pusn cltah dikehendski wntuk enghantas

+ pemohoat, erbabit dengan mengguntkan borang PBKD-007 yang silampirkan st vang
didapatl di luman e srwbpfsovmy, supera sesuatn Jawstankuasa Edka it doper
didaftarkan dengan PBKD sebelum | 5 Julai 2007.

d Amban keperluan pendafiaran di mss dibust mengikus persturan 20 PKDK, Peroturan fni
metmperntukian kuisa kepada Pengarah Perkhidmtan Farmasi mengeluarkan araly
garispanduan beitulis hepada. mana.mans rsng s kumpolsn orang sebagai

periu Kiususmyn berhubung dengan percubaan Kliikal,

ata

1 difikitkan

Sekian terima kasih
BERKHIDMAT UNTUR NEGARA"

Saya yang menunut perintah

™
ADATO' CHE MOHD ZINBINCHE AWANG)
Peagar ideifian Fasmas

Kemererian Kesihatan Maly:

e Sl ey | Comespomlence fedvens
i ot . 4. Syt B k) B, 7 i . S, Vil

e Ethics Committees that approved _drug
related trials must be registered with

DCA.

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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Compliance

e Effective monitoring on the

implementation of GCP

> Inspection Program have been developed

> Inspection on Ethics Committee and
Bioequivalence Centres will be conducted in
2009

e All non-clinical studies for
pharmaceutical, veterinary and
cosmetics need to be done under GLP
Laboratories (OECD GLP)

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Thank You
For Your Kind Attention

APEC LSIF PROJECT “Capacity
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&5 Ministerio dé Salud
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Personas que aiendemos Persol

Clinical Trials

Regulations in Peru

Hans Vasquez, MD
National Direction of Drugs and Medical Device (DIGEMID)
Ministry of Health. Peru

Thailand, February 2009
APEC

THE REPUBLIC OF PERU

« Area: 1,285,216 km?
« Population Density: 21 inhab. x K
* Population: 28, 220 764
_+ Annual Growth Rate: 1,6%
* Limaand Callao: 9,3 million hab.

PERLE DISTRIBUCKON RELATIVA DE LA POBLACION CENSADA, SEGUN DEPARTAMENTD, 2007

Madre de
Dios

Estratificacién segin poblacién
total por departamentos
1246664 - 7748528
907342 - 1246663
550752 - 907341

294215 - 5650751
99452 - 294214

- — [

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 1



ADVANCED WORKSHOP : REVIEW OF BANGKOK 2-6 FEB 2009
DRUG DEVELOPMENT IN CLINICAL
TRIALS

Regulation

= Decreto Supremo No 017-2006-SA.
Regulation of Clinical Trials in Peru.

= Decreto Supremo No 006-2007-SA.
Modify some requirements of the first
regulation.

Regulations of phase I, II, 11l and IV

General aspects

= There are 2 Regulatory Authorities in Clinical Trials:
1. National Institute of Health (Peru-NIH)
2. National Direction of Drugs and Medical Device (Regulatory
Authority of Medicines).DIGEMID

= Total time for to approve a CT: 40 days (working/business days).

= We approve each Clinical Trial (CT). Not exist IND system or
other similar.

B Sponsor (or CRO) only can start a CT if have:
1. Document of approval of CT.
2. Document of approval the importation of investigational
products (drugs).

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 2
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Requirements.
DS 006-2007. Articulo No 66

- Sponsor Form. Application.

- Approval of “Institution”.

- Approval of Institutional Ethics Comitee.

- Protocol (original language and spanish).Last version

- Investigator”s Brochure (original language and spanish).
Last version (actualization each year).

- Budget

- Sworn declaration of compensation.

- Insurance.

- Supplies List

- Curriculum Vitae of Principal Investigator.

- Other information: requirements of the Authorities

Peru-NIH/DIGEMID

DIGEMID

Technical Opinion of safety of
investigational product binding

Perd-NIH
- Reception of requirements.

Oficial document of approval to approve a CT (Review of

CT.In cdharge of review, investigational product).

ammen IVETES @O extenspn. - Inspections (about use and

Review protocol (and ethics storage of investigational

aspects) of each CT. product).

Inspections. - Importation of investigational
product.

Compasive use.

Coordination PERU-NIH and DIGEMID

Work meeting each month
There is more meeeting if is neccesary: inusual or difficult trials
Frecuently coordination with email and telephone

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 3
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Clinical Trials submitted

Year Number of CT
submitted

2006 84

2007 123

2008 176

Source: www.ins.gob.pe

Phases

v

Total:

Source: www.ins.gob.pe

2006 2007
3 4
18 e
°p 82
5 7
84 118

Clinical Trials approved (until Jan 2009)

2008

4

33

86

9

132

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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Types of CT. 2008

Types of CT
Oncology
Cardiology
Endocrinology
Infectology
Neumology

Reumatology

Source: www.ins.gob.pe

29

20

19

14

13

12

140 1

120 -

100 A

80 1

60 1

40 A

20 1

—oll

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

OIndustry B University and Others
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Process CT Review

’ Inv.Brochure + O.Protocol (ar ss-nsoos)

Al = >

Requirements

ww

TO-Safety IP
40 working days 30 working days

~ HUASCARAN

APEC LSIF PROJECT “Capacity
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Magandang Umaga

Sawasdee Ka
Buenos Dias

GOOD MORNING

Country Report on Clinical Trial
Evaluation

Philippines

Regina S. Obligacion
Pia Angelique D.M. Priagola

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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, 2-6 FEB 2009

Ibfad, h

* Republic Act 3720 :
Food, Drugs, Devices and Cosmetics Act
(as amended by Executive Order 1750)

states that it is the policy of the state to
ensure safety, efficacy and quality of

drug supply to protect the health of the
people.

Drug Regulatory Authority

Bureau of Food and Drugs (BFAD)
under the Department of Health

* is mandated by Republic Act 3720 to
ensure safety, efficacy and quality of drug
supply to protect the health of the people.

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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Clinical Trials Regulation

» Administrative Order No. 47A s.2001

Subject:

Rules and regulations on the registration,
including approval and conduct of clinical
trials, and lot or batch release certification
of vaccines and biological products

(section Ill. Approval Process and Conduct
of Clinical Trials)

General Standards and Policies

e 1.1 Investigational, new or established biologic products:
clinical trial protocol approval by BFAD
« 1.2 Protocol approval shall be on per phase of the clinical trial
per product basis
e 1.3 Full disclosure of all pertinent documentation and
information regarding product, subjects and disease process,
study endpoints, clinical trial sites, existing resources and
infrastructure at the proposed trial sites and other field site
information, such as location, personnel, resources, equipment
and facilities

e 1.4 Strict adherence to the codes of GCP, GLP and GMP
« 1.5 Same specifications, preparation and composition as the

batches to be registered and commercially produced in the
future

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 3
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Clinical Trials Regulation

(Administrative Order No. 47A s.2001

Sec. lll. Approval Process and Conduct of Clinical
Trials)

1. General Standards and Policies
Procedures for Application

Obligations of the Sponsor or Applicant to the
BFAD

Termination of the Study
Appeal
Schedule of Fees

w N

o oA

“

2. Procedure for Application

2.1 File letter of application addressed to
BFAD Director with documents specified
in Checklist of Requirements

2.2 Review of Completeness of Documents
and Requirements

2.3 Evaluation of Documents

2.4 Action on the Application (Approval, Notice of
Deficiencies or Denial)

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 4
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Major points to be considered

2.3 Evaluation of Documents

a. disease or disease process

. compliance with GMP and GLP

. compliance to the code of GCP

. therapeutic/prophylactic value of product

. track record of competence of the investigators,
sponsors and monitor

f. Clinical endpoints
g. Site of clinical trials
h. Appropriateness of the IEC or IERB in place

D O O T

Major points to be considered (continued)

2.3 Evaluation of Documents
i. Comprehensiveness and structure of the protocol

j. Appropriateness of statistical analysis
k. Objective of the study

I. Number and suitability of the subjects
m. Resources and Infrastructure

n. Result of previous clinical trial

0. Experience of other countries conducting similar
trials, if any
p. Reports from the WHO and other NRA

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 5
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3. Obligations of the Sponsor or
Applicant

3.1 Prompt submission of incident report

prepared and signed by the principal
investigator

3.2 Prompt submission of deviation report

prepared and signed by the principal
investigator

3.3 Prompt submission of an interim report
after the completion of the actual clinical trial

| 4
3. Obligations of the Sponsor or

Applicant (continued)

3.4 Prompt submission of any information or
findings on similar studies from other

countries that may have bearing on the
health of subjects

3.5 Prompt notification of any amendments to
the approved clinical trial protocols

3.6 prompt notification of any changes in key
personnel (such as the monitor and principal

investigator, and associates) of the on-going
clinical study

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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4. Termination of the Study

« At any time, the BFAD may terminate all
clinical trials that have failed to comply
with the codes of GCP, GLP, cGMP, or
sfter careful evaluation of the incident
report, deviation report, AEFI report, and
information and findings from other NRAs
and international bodies, like the WHO

Applications which were not approved may
be appealed to the Secretary of Health

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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6. Schedule of Fees

« The applicant shall be guided by the latest
Bureau Circular on the schedule of fees.

— Evaluation of Protocol for Monitored Release / Post
Marketing Surveillance, Php 2,500

— Evaluation of Protocol for Clinical Study (Phases I,
[, 1), Php 2,500

— Amendment of protocol, Php 2,500

bfad u,ph 4

= -"J-i-———'
Dl
Administrative Order No.67 s.1989 '

(Subject: Revised Rules and Regulations on
Registration of Pharmaceutical Products)

Clinical study requirements for New Drugs
1. Results of animal and Phase |,1l and Il

clinical studies (+ Phase IV done abroad
if product is imported)
2. Phase IV Clinical Trial (local)

commences upon issuance of Certificate
of Product Registration

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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ASEAN Common Technical
Document (ACTD)

Part I. Administrative Data
Part Il. Quality

Part Ill. Non clinical

Part IV. Clinical Document

ACTD Part IV Clinical Document

» Based on the ICH Guidelines

FINAL VERSION OF ACTR-
CLINICAL DATA.pdf

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 9
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/s b 5,
j'f BFAD

SALAMAT PO
Kob Khun Ka
Muchas Gracias
Thank you
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o

Review of Drug Development in C:I_inical Trials:
SINGAPORE

2 Feb 2009, Bangkok

Clinical Trials Branch
Health Products Regulation Group
HEALTH SCIENCES AUTHORITY
SINGAPORE

uuuuuuuuuuuuuuuu

To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .

\4
Yusa

PRESENTATION OUTLINE

» Regulatory Infrastructure: An Update

» Strategies for Review of Clinical Trials

» Ethics Requirements

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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v,
Wasa

Regulatory Infrastructure:
An Update

Copyright HSA 2008 To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY

\ 14

HSA Organisation Chart y Eea

HSA Board

Chief Executive Officer

+ Therapeutic Products Division

Health Products « Complementary Health Products Division
— R lati G * Manufacturing Quality Audit Division
Corporate Headquarters - egulation Group + Pharmacovigilance & Compliance Division
+ Enforcement Division

* Planning & Development*
* Operations & Strategy”

* Finance aop
+ Human Resource - Blood Services Group * Bload Supply Division

* Corporate Communications * Patient Services Division
+ Information Management
« Corporate Services

* Legal

* Quality Office

*(EQ's Office * Forensic Medicine Division
* Forensic Science Division

—_ 3 3 * [llicit Drugs & Toxicology Division
APPhEd Sciences Group * Pharmaceutical Division
* Food Safety Division
* Chemical Metrology Division
Copyright HSA 2008 To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 2



ADVANCED WORKSHOP : REVIEW BANGKOK, 2-6 FEB 2009
OF DRUG DEVELOPMENT IN
CLINICAL TRIALS

\\
Clinical Trials Oversight — Regulatory Basis 1 134

Legislation for oversight of clinical drug trials:

Medicines Act (Chapter 176, Sec 18 and 74)
= Medicines (Clinical Trials) Regulations

= Singapore Guideline for Good Clinical Practice (SG-
GCP, adapted from ICH E6 on GCP)

= All clinical drug trials conducted locally have to comply
with these standards

VVVVVVVVVVVVVVV To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .
>\
. . . f HSA
Legislative Restructuring P ==

Health Products Act
= To consolidate medicines control laws

» Modular approach — more responsive & flexible to deal with
different degrees of risk

Tighter control for higher risk products

Lighter control for lower risk products

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .
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\\
Proposed Changes to Clinical Trial Regulatit')l"fsz'&

= To stipulate responsibilities of the sponsor in accordance
with SG-GCP.

= To require both ethics and regulatory approval for conduct
of clinical trials.

= To simplify the requirements for clinical trials in emergency
situations.

= To exempt non-interventional trials.

= To clarify consent requirements for minors and persons of
unsound mind.

uuuuuuuuuuuuuuuu To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .

.. . ".‘IHSA
Proposed Changes to Clinical Trial Regulatibriis=

= To convert CTC to lifetime licence.

= To clarify safety reporting requirements for sponsor and PlI.

» To revise the clinical trial material labeling requirements.

= To remove ban on financial interest in clinical trial.

= To provide sufficient grounds to carry out GCP inspections.

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 4



ADVANCED WORKSHOP : REVIEW BANGKOK, 2-6 FEB 2009
OF DRUG DEVELOPMENT IN
CLINICAL TRIALS

\
Vo

Best Practices / Strategies for

Review of Clinical Trials

oooooooooooooooo To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY

\\4
Clinical Trials Regulatory Framework 1 H3A

Parallel Submission to both HSA and IRB(Ss)

Electronic submission to HSA

Target Review timeline ~ 4-6 weeks

Regulatory approval - Clinical Trial Certificate
(CTC) - specific for each protocol, Pl and site

°°°°°°°°°°°°°° To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIOMAL HEALTH and SAFETY .
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Ry
Regulatory Perspective / Practices f HsA

= Compliance / reference to international regulatory

standards or guidelines

= Active promotion of Good Clinical Practice

= Regulatory Dialogues

- Early consultation for planned applications on novel
compounds

- Feedback on regulatory processes

uuuuuuuuuuuuuuuu To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .

“IHSA
Regulatory Perspective / Practices y o=

= Continually enhancing capabilities to manage
emerging technologies and therapies

= Use of IT systems
— Online submission of applications (PRISM)
— Electronic storage of trial documents and reports

= Triaging of applications
- Risk stratification strategy
— Optimisation of limited resources

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .
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¥
: : f HSA
Regulatory Perspectives / Practices !
= Robustness and consistency ensured through
Common template for evaluation reports
Peer reviews within evaluation teams
Cross-functional reviews

External scientific experts’ opinion sought where
necessary

Advice from Medical Clinical Research Committee
(MCRCQC)

oooooooooooooooo To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .

\4
Yusa

Ethics Requirements

aaaaaaaaaaaaaaaa

To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIOMAL HEALTH and SAFETY
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= In Apr 2000, all public
healthcare institutions were
divided Into 2 integrated
healthcare delivery networks
comprising:
- Hospitals (tertiary and

regional)

- National Specialist Centres
- Polyclinics

Ministry of Health ‘

Aim: Better integration, with better quality healthcare services among
public sector healthcare providers

uuuuuuuuuuuuu To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .

\4
'f HSA

i g

Public Healthcare Delivery System

' Qutram Campus
my Singapore’s largest
- ‘ concentration of medical

. NHG Polyclinics [Primdr‘e ics) facilities & services
. SingHealth Polyclinics (Primary Care Clinics)

oooooooooooooo To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .
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Research Ethics Review Committees

SingHealth

-
SingHealth

Institutional Review Boards (7 IRBS)

= Review, approve and monitor trials at institution level

X|

National Healthcare Group /)

Domain Specific Review Board (DSRB)

= Functions like a central IRB for all 6 NHG institutions (reviews trials

under its respective scientific domain)

= Accredited by the Association for the Accreditation of Human

Research Protection Programs (AAHRPP)

\
Vo

Copyright HSA 2008

To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .

"REVIEW BOARDS

E Umcology

" Haemotology
2o Pathology

* Paediatrics

! Epl Ophthalmolopy

{& Psychiatry

i fe Neurology / Neurosurgery
; Genetics

O Govnae Ulm;}
Anaesthesia

Surgery

ENT

Dientistry

Sports & Rehals Medicine
Allied Health

Research Ethics Review Committees

-

National Healthcare Group _)} Nadonal

Group

DOMAINSPECIFIC

Respiratory hled

\\4
¥ HSA

Cardiovascular Science 1
£ e Pharmacology
£ & Emergency Medicine
Endocrinology !
iapnostic Tnaging,

® Infectious Discase

® Gastroenterology

# Renal Medicine H
* Rheumatelogy / Inmunology |

Jermatology }

e With effect from 01 April 2008, g 1

Copyright HSA 2008

To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIOMAL HEALTH and SAFETY .
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Y
Ethics requirements { HSA

= Common application form for SingHealth IRB(s) and DSRB

= Parallel submission to HSA & IRB(s), but both regulatory
and ethics approval must be obtained by sponsor before
initiation of a trial

Sponsor declaration at the point of CTC application
CTC condition

To be stipulated in revised CT regulations (proposed)

uuuuuuuuuuuuuuuu To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .

>\
: f HSA
Summary and Conclusion poESs

= Ongoing review of clinical trial regulatory framework and
infrastructure

» Proposed revised clinical trial regulations under the Health
Products Act

= Continuous review and improvement of clinical trial review
processes

» Research ethics committees an important stakeholder

= Goal: Science-based, risk-based, efficient regulatory
system

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY .
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¥

'l’ HSA

Thank You!

visit us at: www.hsa.gov.sg

nnnnnnnnnnnnnnnn

To be the LEADING INNOVATIVE AUTHORITY protecting and advancing NATIONAL HEALTH and SAFETY
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Thailand Update

by
Yuppadee JAVROONGRIT, Ph.D.

Head of International Affairs and Investigational Drug Group
Drug Control Division, TFDA, MOPH, Thailand

Advance workshop: Review of Drug Development in Clinical Trials
Siam City Hotel, Bangkok, Thailand
02-06 February 2009

Outline:

- Regulatory Infrastructure /Authority
- Best Practice - Strategy for Review
- Requirement for Ethics

APEC LSIF PROJECT “‘Capacity Building
For Drug Regulatory Agencies on Clinical
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l@ Requlatory Infrastructure/Authority

e Current & Trend

- Increasing participation in...
- Multinational Clinical Trials
- Phase I trials
- Pharmacogenetic study
- big/major Public Clinical Trials )
- Increasing number of the Clinical Trials

« WHOQO’s Pre-qualification Programme

 International Standards — APEC, ASEAN, ICH&GCG
» Consumer protection

Outline:

- Regulatory Infrastructure/Authority
- Best Practice - Strategy for Review

- Requirement for Ethics

All 60,182 Clinical Studies*
= 938 Studies in ASEAN

- Growing with time
* = www.ClinicalTrials.gov (Aug.08))

APEC LSIF PROJECT “‘Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)" 2



ADVANCED WORKSHOP : REVIEW OF BANGKOK, 2-6 FEB 2009
DRUG DEVELOPMENT IN CLINICAL
TRIALS

from 938 Clinical Studies in ASEAN*
- 400 Studies (174 Open Studies) are in Thailand
* = www.ClinicalTrials.gov(Aug.08))

l@ Requlatory Infrastructure/Authority

The Opportunit

Training Visit — Health Canada
Training Course — US FDA-CDER
Visiting Trip - KFDA, EMEA

Training Workshop
- APEC-LSIF “Review of Drug Development in Clinical Trials
- Industry “Drug Development” by Astra Zeneca

Outline:

- Regulatory Infrastructure/Authority
- Best Practice - Strategy for Review

- Requirement for Ethics
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l@ Requlatory Infrastructure/Authority

The Update after Preliminary WS

 Amendment the Regulation ...
- requesting “document on Standards & Drug Development”

- enhancing “Responsibility of Applicant”
- adopting “relevant Standards — GCP, GLP, GMP”

» Coming activities...
- scientific review on Clinical Trial Application
- GCP Inspection
- monitor Reports on Unexpected&SADRs of CT’s Material/Drug
- implementing Quality System
- working on Good Review Practice

Outline:

- Regulatory Infrastructure/Authority
- Best Practice - Strategy for Review

- Requirement for Ethics

l@ Best Practice — Strategy for Review

The Update after Preliminary WS

e The Principle & Target...
- transparency, consistency, efficiency, and quality

e Strategy...
- developing Template & SOP for the review

- studying additional relevant Technical (ICH-S&E gld., ...)
- strengthening Internal Reviewers
- forming the network with External Experts

Outline:

- Regulatory Infrastructure/Authority
- Best Practice - Strategy for Review

- Requirement for Ethics
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© Requirement for Ethics

* a new Regulation - EC’s Recognition

* The Requirement...
- approval, on ethical, by recognized EC
- recognized EC shall...
- compliance to the “GCP”
- monitor all approved Trials
- handle the Subject’s Safety

» Well recognized system - FWA, SIDCER

Outline:

- Regulatory Infrastructure/Authority
- Best Practice - Strategy for Review

- Requirement for Ethics

2

Advance WS
“Review of Drug Development in Clinical Trials”

Help complete
the “Review’s attempt”
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Update of the Regulation of
Clinical Trials in Saudi Arabia

Abdulmohsen H. AL Rohaimi,
DDS, APC, MSc, Ph.D
Director of Research and Publication
February 2 -6, 2009
Advance workshop of clinical trails
Riyadh - kSA
KFMC

doallg Jaall &dlnll duall -7
Saudi Food & Drug Authority 1L

Objectives of my talk

To give update about regulation of clinical
trails in Saudi Arabia

Regulations & guidelines
Current initiatives

What are the challenges in the intiative of
clinical regulations?

doallg Janll Adlnll duall 97
Saudi Food & Drug Authority 1L
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insight of clinical trails in
Saudi Arabia

* Types of Clinical trials : Most of Clincal
Trials are :- Phase Il

- lIT ( Investigator Initiative Trial )

Places of Clinical Trials In Saudi Arabia
Tertiary Hospitals :e.g. King Faisal
Specialist Hospital & Research Center

- King Abdulaziz City for Science &
Technology

doallg Janl delnll duall 97
Saudi Food & Drug Autherity .~

7 The Current Efforts for clinical
trails regulation in Saudi Arabia

Past

MOH : The Central Committee For Research Ethics
Governmental Hospitals : Local Ethical committees- IRB

- National committee For Research Ethics
- informed consent : predictable side effects and risk
- protect research subject from unethical risk

Nowadays - soon
1- all clinical trails must register with Saudi Food and Drug Authority
2- all clinical trail site will be inspected by saudi arabai

doallg Janl delnll duall 97
Saudi Food & Drug Autherity .~
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SFDA Guidelines

Protection of Trial Subjects Guidelines
- IRB, Investigator and sponsor responsibilities .

- Manufacturing, Packaging, Labeling, and
Coding of Investigational Product.

- Clinical Trial Protocol

doallg Jaill delnll Gl ?“
Saudi Food & Drug Authority .~

7 Clinical trails regulation -

y continue

International committee was established to
build clinical trail system for SFDA.

First draft was prepared in 28-10-2008

The regulation was adapted from UK
regulation

It forms from 9 parts

doallg Jaill delnll Gl ?“
Saudi Food & Drug Authority .~
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Main Clinical Tralils
Requirements by SFDA

Trial protocol.

-Investigator Brochure & CV
-Subject Recruitment Procedure
-Consent forms

-Available safety Data

-Ethical Committee Approval
-Forms for clinical trail application

doallg JAnll Gelnll dumll 7.
Saudi Food & Drug Authority

Trend & Plan - SFDA

e Sponsor & CRO approval
Develop system for :

- internal Auditing
e provide Training

* Enhance clinical trail development and increase in a Numbers
but with no effect on :

- the Quality & Speed of the Trial
- transfer of New highly technology to country

doallg JAnll Gelnll dumll 7.
Saudi Food & Drug Authority
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Primary registry

+ Content
20 items — minimum requirement by WHO
e Administrative and governance — NON PROFIT

doallg Janl delnll duall 97
Saudi Food & Drug Autherity .~

Challenges

» Few experts in CRO approval process
* Few experts in GCP inspection

doallg Janl delnll duall 97
Saudi Food & Drug Autherity .~
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Thank you

doallg Janll ddlnll diynll 97
Saudi Food & Drug Authority /%
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BANGKOK, 2-6 FEB 2009

I*I g:L",}, mSmltma Your health and safety...our prionty

Votre sante et votre sécurite... nofre priorité

Helping the people of Canada maintain

Aider les Canadiens et les Canadiennes
and improve their health

a maintenir et a améliorer leur santé

Advanced Workshop
Overview

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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| £ BRSOl Your health and safety...our priority Votre santé et votre sécurité... notre priorité
Helping the people of Canada maintain Aider les Canadiens et les Canadiennes
and improve their health a maintenir et a améliorer leur santé

Disclaimer: The information within this presentation
is based on the presenter's expertise and
experience, and represents the views of the
presenter for the purposes of a training workshop

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 2
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Health Products and Food Branch

Workshop - General Approach

* To be as practical as possible
* Lots of time for interaction

* Please give us feedback as we go so we can adjust to help
meet your needs

* Exercises that simulate CT review challenges
* Both Industry’s and the Regulator’s perspective.

* On behalf of the ‘the faculty’ please feel free to ask
guestions and bring your own experiences to bear so that
we can all learn from each other.

Health Products and Food Branch

It seems to me what is called for is an exquisite balance between
two conflicting needs: the most skeptical scrutiny of all
hypotheses that are served up to us and at the same time a
great openness to new ideas.

If you are only skeptical, then no new ideas make it through to
you. On the other hand, if you are open to the point of gullibility
and have not an ounce of skeptical sense in you, then you
cannot distinguish useful ideas from the worthless ones.

~ Carl Sagan ~
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BANGKOK, 2-6 FEB 2009

Health Products and Food Branch

* Today’s program begins with an “Information
Sharing Session”

* Review of the Preliminary workshop
» as a warm up/ refresher.

* The day ends with a session on the “What is

Involved in Setting-up a Review Operation” or
setting up the “Business’

Health Products and Food Branch

» Will focus on Quality considerations - Dr. Stevens

* Biologic and Genetic Therapies Directorate’s

(BGTD) sister organization the Centre for Biologic
Evaluation (CBE)

» Responsible for blood and vaccines

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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Health Products and Food Branch

e Dose Selection — Dr. Sato
* FIH — Dr. Chokekijchai

* The Critique of High Risk Clinical Trials — Dr Viner
» Many examples
» Exercises
» Review Literature Articles

= Mix of Small Groups and Plenary Sessions

Health Products and Food Branch

e Lighter Day

* Novel Clinical Trial Design - Dr. Chokekijchai
* Ethics lecture and article — Dr. Viner

* Pharmacovigilance — Dr. Sato

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 5
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Health Products and Food Branch

* Wrap up with some practical exercises

* Stroke study dreamed up by a neurologist in
BGTD’s CT division

* Novartis has prepared what sounds like a very
interesting session with a ‘made-up’ infectious
disease and proposed therapy

e Panel discussion

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 6



ADR
ADME
ASR
CA
CIOMS
CTs
DMC
DSMB
DSUR
EC
EFPIA
EFTA
EMEA
EU
EUDRA
FIH
FIM
FDA
GCP
GCG
GMP
HA
HED
ICF

ICH
ICU
IFPMA

Acronyms / Terminology

Review of Drug Development in Clinical Trials
Adverse Drug Reaction

Absorption Distribution Metabolism Excretion

Annual Safety Report

Competent Authorities

Council for International Organizations of Medical Sciences
Clinical Trials

Data Monitoring Committee (see DSMB)

Data Safety Monitoring Board (see DMC)

Development Safety Update Reports

Ethics Committees

European Federation of Pharmaceutical Industries Associations
European Free Trade Association (represented by Swissmedic)
European Medicines Agency

European Union

European Union Drug Regulatory Authorities

First in Human

First in Man

Food and Drug Association

Good Clinical Practice

Global Cooperation Group (ICH)

Good Manufacturing Practice

Health Authority

Human Dose Equivalent

Informed Consent Form
International Conference on Harmonization of Technical Requirements for
Registration of Pharmaceuticals for Human use

Intensive Care Unit

The International Federation of Pharmaceutical Manufacturers and Associations



IMP
IRB
JMPA
MABEL
MAH
MD
MedDRA
MHLW
MHRA
NHRV
MRSD
MS
MSD
NCA
NOAEL
NOEL
PhRMA
Pl
PMDA
PoC
PSUR
REB
SAE
SD
SUSAR
WHO

Investigational Medicinal Product

Institutional Review Board (see REB)

Japan Pharmaceutical Manufacturers Association
Minimum Anticipated Biological Effect Level

Market Authiorization Holders (Sponsors)

Multiple Dose

Medical Dictionary for Regulatory Activities

Ministry of Health, Labour and Welfare, Japan
Medicines and Healthcare products Regulatory Agency, UK
Normal Healthy Research Voluneers

Maximum Recommended Starting Dose

Member State

Maximum Safe Starting Dose

National Competent Authorities

No Observed Adverse Effect Level

No Observed Effect Level

Pharmaceutical Research and Manufacturers of America
Principal Investigator

Pharmaceuticals and Medical Devices Agency (Japan)
Proof of Concept

Periodic Safety Update Report

Research Ethics Board (see IRB)

Serious Adverse Event

Single Dose

Suspected and Unexpected Serious Adverse Reactions

World Health Organization
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| [ ISl Your health and safety..our priority Votre santé et votre sécurité... notre priorité
Helping the people of Canada maintain Aider les Canadiens et les Canadiennes
and improve their health a maintenir et a améliorer leur santé

Preliminary Course
Refresher

| [ ISl Your health and safety..our priority Votre santé et votre sécurité... notre priorité
Helping the people of Canada maintain Aider les Canadiens et les Canadiennes
and improve their health a maintenir et a améliorer leur santé

Disclaimer: The information within this presentation
is based on the presenter's expertise and
experience, and represents the views of the
presenter for the purposes of a training workshop
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BANGKOK, 2-6 FEB 2009

, British Columbia

Health Products and Food Branch

If you don't read the newspaper, you
are uninformed; if you do read the
newspaper, you are misinformed.

~ MARK TWAIN ~
(Samuel Langhorne Clemens)

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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Health Products and Food Branch

Refresher Topics

* ICH * Drug Development
* Global Factors * Bioequivalence

* CT Oversight * Lifecycle Approach
* ICF * Pharmacogenomics

Good Regulatory Practices e« Elements in CT Assessment

Health Products and Food Branch

* Progress in the Global Cooperation Group (GCG) promoting
knowledge of ICH guidelines

* Learning from each other in a climate of trust and
cooperation, can greatly increase the strength of all
harmonization efforts

* Helps to moves us to toward efficient and effective regulatory
systems and increased availability of safe, efficacious
pharmaceuticals of high quality on a global level

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 3
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Global Factors on R&D

* Multinational clinical trials

* Harmonization

* Decreased number of blockbuster drugs

* Personalized medicine, pharmacogenomics
e Exponential rise in generics

* Rising costs and emerging markets

* In choosing to place a clinical trial, companies will look for countries with
the appropriate laws, along with the required population, disease
prevalence, health care system, qualified investigators and staff, with
high standards of professional integrity and ethics

Health Products and Food Branch

CT Oversight
* Origins
* Roles and Responsibilities
* Good Regulatory Practices

* Regulations and Guidelines

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 4
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Health Products and Food Branch

Origins of CT Oversight

Lessons from the Past

Tuskegee Syphilis Experiment (1932 — 1972)

WWII experiments

Thalidomide disaster (early 60's)

Diethylstilbestrol and vaginal cancer in female offspring (1971)

Gene therapy trials (2003)

20 healthy volunteers infected with tuberculosis in bioequivalence drug trial (2006)
TGN1412: 6 healthy men in critical condition (2006)

Summary

Lessons learned from the past and present

International movement for the protection of human rights and research volunteers
Incorporation of human rights principles into regulations

Research in humans must be conducted with the highest level of scientific and ethical standards
There is public trust in the regulator, and as regulators, we have a duty to protect

In moving forward: life-cycle of drug product, pharmacogenomics

Health Products and Food Branch

CTs: Roles and Responsibilities

Major Groups involved in CTs

* Regulator

* Sponsor

* Institutions/Clinical Trial Sites

* Qualified Investigators (QI) & Staff

* Research Ethics Boards

¢ Clinical trial subjects or legal guardians
¢ Data safety Monitoring Board (DSMB)
¢ Contract Research Organization (CRO)
¢ Site Management Organization (SMO)

Summary

* Regulator has the legal authority, therefore, has responsibility and accountability
* All have legal and ethical responsibilities and accountabilities
* By signing the consent form, subjects do not forfeit their legal rights

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 5
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Health Products and Food Branch

Informed Consent

A process by which a subject voluntarily
confirms his or her willingness to participate in
a particular trial, after having been informed of
all aspects of the trial that are relevant to the
subject's decision to participate. Informed
consent is documented by means of a written,
signed and dated informed consent form.

Health Products and Food Branch

Consent in Vulnerable Populations
(Defined in E6 - GCP and relevant to E7 - Geriatrics and E11 - Pediatrics)

* Those not capable of consenting (minors or incapacitated)
= Consent given by a legal representative
= Subjects should be informed to the extent compatible with the understanding

* Those unable to read or make their mark
= Use an Impartial withess

* In Emergency situations

= When not possible to get consent from a legal representative or impartial witness, the
subject can be enrolled if provisions for such are stipulated in the protocol

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 6
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Health Products and Food Branch

Vulnerable Subjects

* Individuals whose willingness to volunteer in a clinical trial may be unduly
influenced by the expectation, whether justified or not, of benefits associated
with participation, or of a retaliatory response from senior members of a
hierarchy in case of refusal to participate.

* Examples are members of a group with a hierarchical structure, such as
medical, pharmacy, dental, and nursing students, subordinate hospital and
laboratory personnel, employees of the pharmaceutical industry, members of
the armed forces, and persons kept in detention. Other vulnerable subjects
include patients with incurable diseases, persons in nursing homes,
unemployed or impoverished persons, patients in emergency situations, ethnic
minority groups, homeless persons, nomads, refugees, minors, and those
incapable of giving consent.

Health Products and Food Branch

Impartial Witness

A person, who is independent of the trial,
who cannot be unfairly influenced by people involved with the trial,

who attends the informed consent process if the subject or the
subject’s legally acceptable representative cannot read, and

who reads the informed consent form and any other written
information supplied to the subject.

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 7
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Health Products and Food Branch

Good Regulatory Practices

¢ Develop regulations that are flexible

¢ Use risk management principles

¢ Be consistent in guidance and decision-making

* Be efficient in information and records management

* Measure and maintain performance and transparency
* Be reachable and reach out to stakeholders

* Be aware of changing regional and global factors in R&D and
access to drugs

Health Products and Food Branch

Risk Management Principles

* Science-based risk management, with risk-based decision-making

¢ Precautionary principle: “absence of full scientific certainty shall not be used as a
reason to postpone decisions when faced with the threat of serious or irreversible
harm”

* Proactive — take initiative to address and prevent public health & safety concerns:
= Safety of Canadian blood system
= Bovine spongiform encephalopathy / Creutzenfeldt-Jakob disease
= Pandemic influenza

* Know own strengths and weaknesses:
= Consult with experts on complex scientific, medical, or regulatory issues

= Implement and make use of scientific advisory committees

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 8
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Health Products and Food Branch

Consistency (both in Guidance and Decisions)

* Adopt international guidelines when appropriate

Develop SOPs:
= Good guidance practices
= Good review practices

Develop and implement guidelines to address regional
issues

Be aware of drivers, such as globalization

Health Products and Food Branch

Drug Development

* Phases of clinical trials
* Life of drug as seen by the regulator

e Common drug targets and future directions

* Current and future challenges and drivers for the
regulator

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 9
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Drug Molecule Life as Seen by Regulator

New disease indications
Exploring New route of administration
other

applications New population

Continuous monltorlng and assessment of safety

w Larger scale @ Commercial scale Impact of generics

Non-clinical testing

e e s o
4 8 12 16 20 24

Years since natent first filed hv innovator

Objectives of Clinical Trial Assessment

Trial has

Scientific merit
Adequate

. CMCis
disclosure tabl
of potential risks Ziddgplelalis

Protection of \
Data integrity . Clinical Trial | Regulations
Subjects

Societal Regional
benefits from & international
trial guidelines

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
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Health Products and Food Branch

Regulations and Guidelines
(for C&M and Non-clinical data)

At the clinical trial stage:
* Do not require that sponsors follow ICH guidelines
* Do not inspect manufacturing sites against the Annex 2 of the GMP

* Expect that sponsors work towards meeting the guidelines by
improving the manufacturing and control of the drug substance and
drug product as the product progresses through clinical development

* Guidelines are applied at the marketing stage

* Generally require that sponsors follow all applicable ICH guidelines
for the non-clinical program

Health Products and Food Branch

Arriving at the Regulatory Decision

* Approach the CT application with Safety as the foundation

* Use a systematic, step-by-step approach, integrating all information submitted in the CT
application and other information that is available publicly

¢ Quality is linked to clinical and clinical is linked to quality
¢ |dentify any major gaps, and seek resolution through discussion with the sponsor

* On a case-by-case basis, there can be flexibility in data requirements as long as safety is
preserved

* Ensure that the decision is science/evidence-based

For a Positive Regulatory Decision

* Both CMC and clinical components comply with:
= Regulatory requirements
= Quality standards, as applicable
= Acceptable risk mitigation measures in quality and clinical aspects
= Commitments requested by regulator

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 11
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Health Products and Food Branch

Clinical Trial Assessment
(at the different phases of development)

* Regulator and Applicant or Sponsor must identify
* What information has been collected
* What are the unclear issues
* Lack of Data

= Good reason for Increasing the # of Asian Studies
e Economic
* Motivation high for both patients and investigators
* Less ethnic differences within Asia

* From Canadian/global perspective increase ethnic data improves safety
especially in multicultural societies

Health Products and Food Branch

Continuous Assessment of Risk - Benefit

* Assessing benefit / risk involves:

= Analysis of unmet medical need and disease
characteristics

= Analysis of data accumulated through product
development

* Both the regulator and the sponsor should assess
benefit / risk continuously

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 12
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CLINICAL TRIALS

Health Products and Food Branch

Benefit / Risk

Spectrum of Proof of Concept (PoC)
= Target
= Mechanism
= Efficacy
= Commercialization

Translational Medicine approach with 2 phases:

Exploratory Phase
= FIM: SD safety and tolerability in Healthy volunteers
= PoC (may require SD and MD in patients in preparation of)
= Validation

Confirmatory Phase

= Human ADME, multiple PK studies (bioavailability, special populations, drug-drug
interactions), mechanistic (biomarker, imaging studies), phototox, Abuse liability studies.

Health Products and Food Branch

Life-Cycle Approach

i nty Dilorewmtey.

CLINICAL TRIAL REVIEW

= Clinical Trial Applications

* Ragisration of Clinical Trials
+Clinical Trial ADR Reporting

=t Fooeyck

RE-EVALLIATION

S Srpartmnky o Pharmacovigilance
Re-Evaluate Benefit-Risk wﬁ it
Prefile when Mecessary and Risk
+ Safety
+ Eificacy DRUG SUBMISSION
- Utllization + Saety,Efficacy, Quality
- s In Special Populations Benedit-isk Assessment
- Basic Sclentific Information
~ Results of Clinical Studies

- Product Information: Label,

- fisk Management Pan Including
PharmacavigiEnee Plan
R Hestt Canzen
. Franmscedigivor Fegulsta:
bt lhoa b Pufesiona s, REPORTING
Preres + Submissons
for New Indications AUTHORIZATICNS
*+ ADR Reporting inchuding FSURs * Types 5 + Obligaticns on MAH
+ Post-Market Studies / Triaks + Terms and Conditions Reporting
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OF DRUG DEVELOPMENT IN

CLINICAL TRIALS

Health Products and Food Branch

Bioequivalence Studies

* Objective & characteristics

e Study designs

» Essential components in the review

Objective

Characteristics

Health Products and Food Branch

Objective & Characteristics

To test the formulation of a subsequent-entry pharmaceutical product as
compared to a reference

Healthy adult volunteers

Canadian reference product or product that is marketed in US, EU,
Australia, or Switzerland

Single or total daily dose does not exceed that specified in the labelling of
the reference drug product

The study does not include the simultaneous administration of a
radioactive labelled and unlabelled drug product

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”

BANGKOK, 2-6 FEB 2009
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OF DRUG DEVELOPMENT IN
CLINICAL TRIALS

Health Products and Food Branch

Study Designs

* Single dose with a two period cross-over design

* Conducted in fasted and fed state (if indicated to be taken
with food)

* Three and four-period cross-over for modified-release
formulations

* Some studies involve parallel group designs

» Steady-state studies for formulations likely to accumulate
(e.q., delayed release drug products)

o

,‘;

e

3‘ ) e - o

Health Products and Food Branch

Quality Review

¢ Information on Canadian Reference Product or Non-Canadian
Reference Product

* Drug substance:
= Attestations (GMP, ICH organic solvents, TSE/BSE)
= Batch analyses

* Drug product:
= Composition of dosage form

= Attestation (non-medicinal ingredients consistent with reference
product, prohibited excipients, GMP)

= Batch analyses

= Excipients of human or animal origin (information may be submitted
later, but 2 days prior to starting the study)

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 15
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Health Products and Food Branch

Clinical Review
¢ Use a Reviewer’s check-list
¢ Dose as labelled

= Consider titration and tapering at end of dosing (“critical dose” drugs - abrupt
discontinuation can lead to withdrawal symptoms)

* Wash-out period
= Should consist of at least 10 terminal elimination half-lives; should not exceed 3 to 4 weeks
e Sample size usually >12 and depends on the estimated intra-subject variability
* Eligibility criteria
= Should take into consideration the contraindications, warnings and precautions for the drug
= TB screening for drugs with immunosuppressant properties (medical history and skin testT)

¢ Pregnancy testing if females of child-bearing potential included; acceptable
contraceptive methods defined

* Total blood volume collected should not exceed 500 mL within a 4 week period
¢ Intravenous catheter for multiple blood draws in early time points

* Risks related to the drug are listed in the informed consent form and acceptable
contraceptive methods defined

Health Products and Food Branch

Summary Bioequivalence Studies

* Choice of Comparator is important
= Not all studies for local registration

= Canada allows use of non-local reference product from another
ICH region, Australia, or Switzerland

* Health Canada has several guidance documents on the
requirements for registration

* Review of comparative bioavailability studies focuses on
safety

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Health Products and Food Branch

Pharmacogenomics (PGx)

Pharmacogenomics is the identification and study of
genes and their corresponding products which influence
individual variation in the efficacy and/or toxicity of
therapeutic products, and the application of genomic
information to help inform therapeutic product
development and/or clinical application. This may
include:

= Choosing the most appropriate therapeutic product for a patient;
= Selecting optimal dose; and/or

= |dentifying those at risk for unexpected or more frequent adverse
drug reactions

Health Products and Food Branch

Informed Consent and PGx

Very important in all following scenarios:
* PGx testing carried out within the context of the main clinical trial

* PGx testing as a sub-study that is not linked, but may be indirectly related to
the main clinical trial

* For future use (banking) as in exploratory studies

The informed consent form should explain:

* That PGx testing will be conducted and the purpose of such testing (i.e., how
the PGx data will be used)

* The sample and data coding strategy, and the storage, destruction, and
security measures used for sample and data preservation to ensure
confidentiality to the extent possible

* The rights of the subject with regards to the PGx testing and the study overall

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Health Products and Food Branch

PGx Regulatory Guidance

* FDA: Guidance for Industry - Pharmacogenomic Data Submissions

* EMEA: Reflection Paper on Pharmacogenomic Samples, Testing and
Data Handling

* ICH Topic E15: Definitions for genomic biomarkers, pharmacogenomics,
pharmacogenetics, genomic data and sample coding categories
= To ensure consistency in the terminology used by the different regions

¢ Japan

* Health Canada Guidance: Submission of Pharmacogenomic Information

Health Products and Food Branch

Examples of PGx

Drug Metabolism

¢ CYP2C19 and CYP2D6 Variants — Poor vs extensive metabolizers

* N-acetyltransferase - slow and fast acetylators

¢ Deficiency of dihydropyrimidine dehydrogenase (DPD) activity - Capecitabine
* Glucose- phosphate dehydrogenase (G6PD) deficiency - Rasburicase

* Thiopurine methyltransferase deficiency or lower activity - Azathioprine

* Homozygous UGT1A*28 allele - Irinotecan

Drug Target

e C-KIT expression in GIST - Imatinib

* CCR5 -Chemokine C-C motif receptor on human T-cell - Maraviroc
* EGFR expression - Erlotinib, Cetuximab. Vectibix

* Her2/neu expression — Trastuzumab, Herceptin

¢ Philadelphia (Ph1) chromosome — Busulfan

* ApoE4 carriers— Vasculitis — Alzheimer's Rx Anti-Amyloid Antibody

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Health Products and Food Branch

PGx Summary

* PGx is not a new topic but facilitated by new tools

* Several Guidance documents have been developed by
different regions

* We are now seeing CTAs with a PGx component

» Co-approval of an ITA for the PGx test may be required

* Informed consent is one of the most important aspects of
PGx testing

Health Products and Food Branch

Essential Elements in Clinical Trial Assessment
Sufficient evidence

Sufficient evidence signifies a positive benefit-to-risk ratio based on the
sum of the following:

= Acceptable Quality (CMC) for the phase of development

= Acceptable supporting nonclinical and clinical data (as applicable) for the
phase of development

= Acceptable protocol and informed consent form for the proposed trial

= Maintenance of the positive benefit/risk ratio during the conduct of the trial
through safety monitoring of the trial as well as other ongoing trials with
the drug (‘product life-cycle’ approach)

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Health Products and Food Branch

Regulations Development

When developing regulations, consider:
= What are the disease areas of interest (what can your population offer)?
= What can your health care system offer?
= What is the status of investigator/institution-driven research in your country?

= What frameworks are in place for ethical review of human research and
protection of clinical trial subjects?

= What are sponsors looking for in your country?

Prepare your regulatory framework, and scientific expertise accordingly

Health Products and Food Branch

Regulatory Frameworks

* Regulations must aim to protect clinical trial subjects and enable sound
benefit / risk assessment, without unduly restricting research and access

* Regulatory requirements should take into consideration the global
context

* Globalization: adopt international guidelines where possible

* Address regional-specific issues by developing region-specific
guidelines

* Guidance documents on process, format, and content, of clinical trial
applications should be available

APEC LSIF PROJECT “Capacity
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Health Products and Food Branch

Good Review Practices - Overview

* Regulatory expertise

* Scientific expertise

* Time management

* Documentation

» Systematic approach to review

* Review of subsequent information
= Life cycle approach

Health Products and Food Branch

Challenges

* A small group of clinical reviewers have to cover a broad
knowledge base on different disease areas

» Has the potential to lead to ill-informed decisions: “ignorance of
ignorance”

» Always approach a review with a perspective of safety
= Regulatory requirements must be met

= Challenge sponsors if there is inconsistency with international
guidelines

¢ Do not review in isolation

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies
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| 3 W= Ml Your health and safety..our priority Votre santé et votre sécurité... notre priorité
Helping the people of Canada maintain Aider les Canadiens et les Canadiennes

and improve their health a maintenir et a améliorer leur santé

Review Operation
“Setting Up the Business”

| [ ISl Your health and safety..our priority Votre santé et votre sécurité... notre priorité
Helping the people of Canada maintain Aider les Canadiens et les Canadiennes
and improve their health a maintenir et a améliorer leur santé

Disclaimer: The information within this presentation
is based on the presenter's expertise and
experience, and represents the views of the
presenter for the purposes of a training workshop
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BANGKOK, 2-6 FEB 2009

Topics to Discuss

e Context

e Canadian Perspectives on Staffing CT
Review Group

* Challenges

e summary

Health Canada: Branches and Agencies

Ministers and Officers

*Minister of Health *Healthy Environments & Consumer Safety Branch
*Deputy Minister sLegal Services

*Associate Deputy Minister «Office of the Chief Dental Officer

*Chief Public Health Officer *Pest Management Regulatory Agency

*Public Affairs, Consultation and Regions Branch
Branches, Offices and Bureaus Reglons

*Audit and Accountability Bureau

*Chief Financial Officer Branch

*Corporate Services Branch Agenmes

*Departmental Secretariat *Canadian Institutes of Health Research

«First Nations & Inuit Health Branch *Hazardous Materials Information Review Commission
*Health Policy Branch *Patented Medicines Prices Review Board

*Health Products & Food Branch *Public Health Agency of Canada

=Clinical Trials

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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DRUG DEVELOPMENT IN CLINICAL

TRIALS

Health Products and Food Branch (HPFB)

Directorates and Offices

*Biologics and Genetic Therapies Directorate «Office of Nutrition Policy and Promotion
*Clinical Trials x 2 *Departmental Biotechnology Office
*Office of the Assistant Deputy Minister

*Policy, Planning and International Affairs

*Food Directorate
*Health Products and Food Branch Inspectorate

*Marketed Health Products Directorate Directorate

*Natural Health Products Directorate *Regional Operations

*Office of Consumer and Public Involvement *Therapeutic Products Directorate
*Office of Management and Program Services =Clinical Trials

*Veterinary Drugs Directorate

Health Products and Food Branch

Regulatory Framework

* Business set up should match the Regulations and compliment the review
process

e Screening — for completeness

* Assigning to a Review — Manager’s ‘triage’ role

* Initial Review

* Information/clarification = communication with the sponsor
* Timelines for each step

* Final decision
= No objection
= Voluntary withdrawal
= Not satisfactory letter

= ability to resubmit without prejudice

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 4
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DRUG DEVELOPMENT IN CLINICAL

TRIALS

He who studies medicine without

books sails an uncharted sea, but
He who studies medicine without
patients does not go to sea at all.

~ Sir William Osler, 1st Baronet

Health Products and Food Branch

Competencies of staff

Including manager
* Clinical perspective is imperative

* Mix of expertise — to match the submissions
= Minimum PhD or MD

* Mix in BGTD

= Licensed Physicians (part time — tele-workers): Neurologist, Internist,
Gastroenterologist, General practitioner

= Full time staff: Veterinary Toxicologist, Molecular biologist, unlicensed
physicians; Romania x 2, China, Guatemala, Armenia and soon (hopefully)
an Argentinean Pediatrics Endocrinologist

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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DRUG DEVELOPMENT IN CLINICAL

TRIALS

Clinical perspective is imperative

* Although the majority of CTs come from industry for
the purpose of drug registration

* Others that can and should get captured by
Competent Authorities’ Regulations include:

= Academic

= Clinical Trial Networks, eg.
» National Cancer Institute (NCI/C)
 Children’s Oncology Group (COG)
» National Surgical Adjuvant Breast and Bowel Project (NSABP)
» Eastern Clinical Oncology Group (ECOG), etc.

Health Products and Food Branch

Flexibility in the Work Place

Working from Alternate Locations:
* Agreements
* Issues of working off site with deadlines

Fostering a collaborative approach
e Culture of trust

* Respect
= Safety in numbers
“none of us is as smart as all of us”

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 6
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DRUG DEVELOPMENT IN CLINICAL
TRIALS

Health Products and Food Branch

Three Clinical Trial Groups in Health Canada

HC's Clinical Trial set up — iterative process, was one big organization split apart and
then has grown organically.

Pharmaceuticals: Therapeutic Products Directorate (TPD)
= chemically synthesized or derived
= small molecules
« OCT

Biologics: Biologic and Genetic Therapies Directorate (BGTD)
= vaccines, hormones, animal/cell derived molecules, blood products
= complex compounds
« CBE-CTD
e CERB-CTD

Post Market (MHPD)

= over lap with safety issues for products still in CT
= (with licensed indications)

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 7
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DRUG DEVELOPMENT IN CLINICAL

TRIALS

BGTD Organization

Regulatory Affairs Directorate (RAD)

part of BGTD’s Centre for Policy and Regulatory Affairs
* BQ-RAD (Biotherapeutics, Quality)

* BTOV-RAD (Blood, Tissue, Organs and Vaccines)

Centre for the Evaluation of Radiopharmaceuticals and Biotherapeutics

CERB-CTD
* 9.9 FTEs including a manager

Centre for Biologic Evaluation CBE-CTD
e 2.8FTEs

Health Products and Food Branch

Frequent Interaction between CT Review Groups

* smaller biologic molecules can be manufactured synthetically
= eg hormones, antigens/adjuvants for use in/as vaccines

* target same indications
= eg. VEGF/EGFR inhibitors, immunosuppressants

e Grouping of products
= Heparins moving towards being classified as a blood product

= Oligonucleotides: should they be reclassified as biologics (Gene Therapy)
despite being chemically synthesized?

* Harder to define therapeutic approaches

= eg. Genetically altered Oncolytic Viruses: blend of therapeutic vaccine,
gene therapy and viral therapy

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 8
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DRUG DEVELOPMENT IN CLINICAL
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Health Products and Food Branch

Quality (CMC) Review of Clinical Trials

« Different models are in place for Pharmaceutical Drugs and Biologics at
Health Canada:

* For Pharmaceuticals, review of the Quality information provided for
Clinical Trial drugs is carried out by a dedicated group in the Office of
Clinical Trials. This allows for more focussed expectations and
interactions between Clinical and Quality reviewers and centralized
management of review activity

* For Biologics, Review of the Quality information is carried out by review
staff also responsible for review of New Drug Submissions and post
market Changes, organized along Product lines. This allows for more
product-specific expertise, and linking expectations and information
from clinical development through to licensure

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 9
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TRIALS

Background of Quality Reviewers

* Typically Quality reviewers have graduate degrees in a relevant area of
science pertinent to the products regulated, and an understanding of
the methods of manufacture and analytical testing applied.

* Depending on the product area this could mean various streams of
chemistry (analytical, organic, pharmaceutical), biology, biochemistry,
molecular biology, immunology, virology, physiology, pharmacology
etc.

* Most of our review staff come from either academic or pharmaceutical
manufacturing backgrounds

Health Products and Food Branch

Regulatory Framework

* Business set up should match the Regulations and compliment the review
process

= Requires clear regulatory Mandate and Authority for Decision-
making

» Regulations should be supported by clear Guidances and
Policies (your own or adopted) available to all stakeholders that
describe:

« Regulatory expectations (interpretation of regulation)
< Information requirements (guidance or templates)

« Decision Making Process

« Consequences of Decisions

= Regulations should also be supported by some mechanism for
enforcement of compliance and adequate resourcing

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Health Products and Food Branch

Quality System

* Goal: Clear consistent and predictable decision-making
= Outcomes and timelines
* A set of documentation of internal processes and procedures that describe

and define roles, responsibilities and performance expectations around key
business activities

= Screening — for completeness

= Assigning to a Reviewer — Manager’s ‘triage’ role

= Initial Review

= Information/clarification = communication with the sponsor
= Decision-making and communication of decision

* Supporting these should be job descriptions, a hiring process, systems for
information storage and retrieval, and defined managerial responsibility for
the processes and their outcomes.

Improvement is an iterative process, and there needs to be a clear means
to identify, track and address gaps

Health Products and Food Branch

Challenges

Resource Issues:

* Small # of reviewers, not organized by Indication or Disease area

= BGTD clinical reviewers have to cover a broad knowledge base on different|
disease areas, which has the potential to lead to ill-informed decisions:

= “Need to know what you don’t know”

* reviewers have a very short time frame to arrive at a review decision
and an increasing workload with a relatively stable # of reviewers and
screeners

Increasing Complexity of Trials:

* Increased complexity in science, types of products, and treatment of
disease (e.g., gene therapies, product combinations,
nanotechnologies)

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”

BANGKOK, 2-6 FEB 2009
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DRUG DEVELOPMENT IN CLINICAL

TRIALS

More Challenges

Lack of clarity over regulations

Interpretation of the regulations = Opportunity for flexibility
= Can be greatest challenge in dealing with staff

* Need consistent strategy in managing differences of opinion with
review staff.

= Take the time to listen and effectively communicate

* Bestinvestment one can make in insuring the ‘business’ runs
smoothly!!!

Health Products and Food Branch

Efficiency in Information and Records Management

* Develop and implement tools to manage documents and
information submitted by sponsors

= Maintain accurate records with a numbering system for sponsor/drug
and submissions

= Clinical trial applications, amendments and notifications
= ADR database for integration and analysis

= Submission allocation database

= Clinical trial inspection database

* System to manage other information such as general enquiries

* Ensure security and maintain confidentiality of records

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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DRUG DEVELOPMENT IN CLINICAL

TRIALS

Measure and Maintain Performance and Transparency

* Measure workload and performance at periodic intervals (e.g., quarterly)

* Use information on workload and performance to develop/revise business
plans

* Publish performance measures periodically (e.g., annually)

= Number of clinical trials, protocol amendments, notifications, ADRs, types of
trials, etc.

= Submission processing and review times

Health Products and Food Branch

Communicate Effectively

* Provide opportunities for dialogue with sponsors and stakeholders formally
and informally (being mindful)

= Pre-clinical Trial Meetings
= Telephone Conferencing
= Informal email enquiries

* Provide an Appeal Process

* Consult with all stakeholders before implementing or adopting new
regulations, policies, and guidelines

* Communicate horizontally within organization

¢ Seek lessons learned through impact analyses

- *
i : 4
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Thank you

uestions?
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Health Santé
I*I Canada Canada

Expectations for Data to Support
Clinical Trial Drugs

Presentation to:

APEC Advanced Workshop on Review of Drug Development in Clinical Trials
Bangkok Thailand Feb 2-6 2009

Willem Stevens Ph.D., Chief

Plasma Derivatives Division

Centre for Biologics Evaluation

Biologics & Genetic Therapies Directorate

Overview

® Focus of Quality review for Clinical Trial
Drugs

® Challenges presented by Clinical Trial materials
® Context for Review

® Summary of Quality (CMC) requirements &
data expectations through Drug Development

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Focus

Safety:

Ensure that participants in Clinical Trials are not
placed at undue risk arising from unsatisfactory
manufacture or control of Clinical Trial Drugs.

Challenge

® Production and control of investigational drugs involves added
complexity in comparison to marketed drugs due to:

® limited experience in the production of the investigational drug

" Jack of full validation of manufacturing process and analytical methods
® incomplete knowledge of the potency and toxicity of the product

® incomplete knowledge about the stability of the product

® increased risk of product cross-contamination and mix up when using non-
dedicated facilities and equipment and with packaging blinded materials

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Context for Review

®  What is the intended use, patient population, size of trial?
® What is the phase of trial and stage of development of the drug?
® What is already known about the product?

" Previous trials

® Drug development

® |s product type/class known to have specific quality concerns (e.g.
problematic impurities, previous safety issues)

® What is the level of experience of the manufacturer and the degree of
their involvement in drug development?

® |s there enough data present to assess the safety of the drug from a
Quality (CMC) standpoint and is the data supportive?

'( #

Quality Expectations: Drug Substance

APEC LSIF PROJECT “Capacity
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—

Quality (CMC) Requirements

Adequate
control
of Starting
Adequate Materials Adequate
Manufacturing Control of
Facilities Process (DS)

Protection of
Clinical Trial
Subjects

Adequate
Control of
Process (DP)

——__Characterization
of DS &
Impurities

Acceptable
supporting
information

Quality Control

Control of Starting Materials

® |s there adequate data to support starting materials and
excipients as suitable for intended use?

® Specifications/ Certificates of Analysis provided for non-
compendial starting materials.

BANGKOK, 2-6 FEB 2009

Monograph 5.2.8).
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® Adequate data to support suitability of animal-derived or biological
starting materials (e.g. certification of compliance with EP

® For novel excipients is there adequate information about
manufacture, control and link to acceptable pre-clinical study data?
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screening or testing data.

stocks (ICH Q5D)

Q5A

® Depending on product type, additional information may be required to
support safety of complex starting materials such as cell lines, human
or animal tissues or body fluids including additional characterization,

® Donor selection criteria, screening tests for plasma (or urine)
® Descriptions of source and origin of animal derived materials or tissues
® For products of prokaryotic or eukaryotic cell culture, derivation of cell

® Testing for endogenous or adventitious pathogens for cell lines (ICH

® In some cases, excipients, adjuvants or process aids might need to be
evaluated as products themselves (e.g. aloumin excipient, MAbs used for
purification, novel vaccine adjuvants)

—

Control of Starting Materials (Biologics)

Adequate
Manufacturing
Facilities

Adequate
Control of
Process (DP)

APEC LSIF PROJECT “Capacity
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Manufacturing Process (DS)

®  Given the stage of development for the product, is there an adequate
description of the manufacturing process? Level of detail and in-process
control should increase though product development

®  Are starting materials, reagents, catalysts identified and consistent with other
information supplied?

® For Phase Il/Phase Il materials is there a process narrative & does it agree
with flow diagram and defined process scale?

®  For Phase Il materials, are critical steps identified and appropriate in-process
controls in place, are specifications in place for isolated intermediates?

®  For Phase Il materials is there an adequate description of process
development and a discussion of evolution of the process to the current one?

Manufacturing Process (Biologics DS)

® |s there a process narrative and flow diagram describing the
manufacturing process and its control, including definition of scale and
any blending or pooling?

® Are critical process intermediates identified with summary of quality
control and storage parameters for any isolated intermediates?

®  Any existing process validation/ evaluation should be summarized
(this is expected to progress through development).

®  Steps to control adventitious agents should be described and summary
data provided.

® A brief summary of process development and comparison of material
derived from various processes where the changes have been
significant (this is expected to progress through development).

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 6



ADVANCED WORKSHOP : REVIEW OF

DRUG DEVELOPMENT IN CLINICAL

TRIALS

Quality (CMC) Requirements

Adequate
control
of Starting
Adequate Materials Adequate
Manufacturing Control of
Facilities Process (DS)

Protection of
Clinical Trial
Subjects

Adequate
Control of
Process (DP)

——__/Characterization
of DS &
Impurities

Acceptable
supporting
information

Quality Control

Characterization (DS)

Are the basic physicochemical properties of the Active ingredient defined
quantitatively?

" Is there a potential for polymorphism... if so is there data supporting properties of forms
present?

" If solubility is limited, is particle size distribution addressed and controlled?

For pharmaceutical Active Ingredients, is there enough data to confirm intended
structure based on synthetic route?

" For existing drugs this could be achieved through spectral comparison with a suitable reference.
Where isomeric forms can or do exist is this addressed?

® Avre possible isomers that can arise from the manufacturing process discussed, and summary
data available to indicate their physical, chemical and biological properties?

® It should be specified if a specific stereoisomer or a mixture of stereoisomers will be used/have
been used in previous studies, and a rationale for this decision provided.

For complex actives (e.g. peptides) absolute structure may not be feasible and
purification and control of purity take on more importance

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”

BANGKOK, 2-6 FEB 2009




ADVANCED WORKSHOP : REVIEW OF BANGKOK, 2-6 FEB 2009
DRUG DEVELOPMENT IN CLINICAL

TRIALS

Characterization (Biologics DS)

® In most cases for biologics, the active substance will be a “family” of
closely related species reflecting the desired product and product-
related substances.

® |s there adequate data in place to support primary and higher order
structure and biological activity?

® Typically multiple methods will be required to address structure and
activity.

® |Is there adequate data in place to describe presence or absence of
expected post-translational modifications?

® |s the purity established and adequate for the intended use?

Guidance on methods in ICH Q6B

T

Impurities

® Based on route of synthesis or extraction and available
characterization are potential or actual impurities
adequately addressed?

® Product related (intermediates, by-products, metabolites)

® Process related (solvents, reagents, catalysts)

® For Phase | expect structure (or identifier) and origin

® For Phase Il expect Limit of Detection & Quantification
and actual impurity levels to be established (ICH Q3A,

Q3C)

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 8



ADVANCED WORKSHOP : REVIEW OF BANGKOK, 2-6 FEB 2009
DRUG DEVELOPMENT IN CLINICAL

TRIALS

Impurities (Biologics)

® Are potential impurities arising from the expression or
extraction process or the purification and/or potential
degradation of the desired product adequately addressed?

® Product Related (variants, related species, glycoforms, truncated
species, multimers, aggregates)

® Process Related (host cell DNA, Host cell protein (or unrelated
proteins), affinity ligands, residual solvents)

® Are levels of impurities in batches produced to date
described (for batches used in non-clinical studies and
clinical trial where available)?

Adventitious Agents (Biologics)

®  Are adequate measures implemented to control endogenous and
adventitious agents (ICH Q5A, Q5D, Q6B)?

® For non-viral agents (bacteria, mycoplasma, fungi) are measures in place
to test, evaluate and eliminate risks during production?

® Where relevant, is information available on measures in place to address
risks from prions (EU Guide on TSE agents)?

® For viral agents, are controls at the level of starting materials in place and
testing conducted during appropriate stages of production?

®  Are the results from viral clearance studies present and adequately
discussed?

® Where applicable is there a calculation of estimated particles/dose?

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 9



ADVANCED WORKSHOP : REVIEW OF

DRUG DEVELOPMENT IN CLINICAL

TRIALS

—

Quality (CMC) Requirements

Adequate
control
of Starting
Adequate Materials Adequate
Manufacturing Control of
Facilities Process (DS)

Protection of
Clinical Trial
Subjects

——__Characterization
of DS &
Impurities

Adequate
Control of
Process (DP)

Acceptable
supporting
information

Quality Control

Specifications (Pharmaceutical DS)

For Phase | while a specification is not necessary, expect the results for
the batch(es) to be used to be provided.

Expect at least an interim specification for Phase Il drug substances
with appropriate tests and acceptance criteria based on the nature of the
drug substance, and that reasonable limits for impurities and residual
solvents have been established.

Acceptance criteria should be based on manufacturing experience,
stability data and safety considerations. These are expected to be
firmed up as development proceeds towards commercial process and
scale.

By Phase |11 expectations are that specifications should reflect those
intended for the marketing application (ICH Q6A).

BANGKOK, 2-6 FEB 2009

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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ADVANCED WORKSHOP : REVIEW OF

DRUG DEVELOPMENT IN CLINICAL

TRIALS

—

Methods (Pharmaceutical DS)

For Phase Il and I11 trial applications, is there a brief
description of any non-compendial analytical methods
used? Detailed descriptions of analytical procedures are
not needed unless there is some question of the feasibility
or suitability of the method.

Is there adequate summary data (specificity, range,
accuracy, precision, Limit of Detection, Limit of
Quantitation) to support intended use of analytical methods
(ICH Q6A)? Complete validation is not usually necessary
at Phase Il but expected at Phase IlI.

Batch Analysis (Pharmaceutical DS)

Has a description of batches produced and the results of their testing
been provided? For Phase I and Il trials expect that analytical results
for the batch to be used in the proposed clinical trial are provided.

For Phase 1l if data from specific batches to be used in the proposed
protocol are not supplied is there data from representative batches
(produced by the same method of manufacture, equipment,
specifications, and container closure and at a similar scale) and a
commitment to provide data for the specific lot(s) prior to dosing?

For Phase 111, if specifications and analytical methods are well
supported, representative batch analysis data may be sufficient.

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”

BANGKOK, 2-6 FEB 2009
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ADVANCED WORKSHOP : REVIEW OF

DRUG DEVELOPMENT IN CLINICAL

TRIALS

—

Specifications (Biologic DS)

For Phase | and Il drug substances has an interim specification been
provided with appropriate tests and acceptance criteria based on the
nature of the drug substance, with reasonable limits for impurities?

Is testing carried out at the appropriate stage of manufacture? Some
tests (e.g. for adventitious virus) might be more appropriate at earlier
stages of production.

Acceptance criteria should be based on manufacturing experience,
stability data and safety considerations. These are expected to be
firmed up as development proceeds towards commercial process and
scale.

By Phase I11 expectations are that specifications should reflect those
intended for the marketing application (ICH Q6B).

Methods (Biologic DS)

Is there a brief description of any non-compendial
analytical methods used? Detailed descriptions of
analytical procedures are not needed unless there is some
question of the feasibility or suitability of the method.

Is there adequate summary data (specificity, range,
accuracy, precision, Limit of Detection, Limit of
Quantitation) to support intended use of analytical methods
(ICH Q6B)? Movement towards full validation is
expected by Phase IlI.

Is there an adequate description/characterization of the
reference material(s) used?

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”

BANGKOK, 2-6 FEB 2009
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ADVANCED WORKSHOP : REVIEW OF

DRUG DEVELOPMENT IN CLINICAL

TRIALS

—

Batch Analysis (Biologics DS)

® Has a description of batches produced to date and the
results of their testing been provided and discussed?

® For Clinical Trials of biologics expect that the analytical

results for the batch to be used in the proposed clinical trial

are provided.

® For lengthier protocols, have a Fax-back process providing
a certification that the batch to be used met the
specification in the Clinical Trial Application, and/or
justification for any parameters that were not met.

Quality (CMC) Requirements

Adequate
control
of Starting
Adequate Materials Adequate
Manufacturing Control of

Process (DS)

Facilities

Protection of
Clinical Trial
Subjects

Quality Control

——_Characterization
of DS &
Impurities

Adequate
Control of
Process (DP)

Acceptable
supporting
information

BANGKOK, 2-6 FEB 2009

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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ADVANCED WORKSHOP : REVIEW OF

DRUG DEVELOPMENT IN CLINICAL

TRIALS

® |s there data in place to support the practices (e.g. storage, shipping

® Was the data available collected on material representative of the

® |s the data provided current (are there planned test points that could

®  Are any gaps covered by commitments to evaluate stability on an

® As development proceeds expect the amount of data to increase
towards that necessary to cover the intended commercial practice

—

Stability (DS)

and handling) in place at the time of filing the Clinical Trial
Application?

intended material for the proposed trial (process, equipment, facility,
container closure)?

have been provided but weren’t)?

ongoing basis?

Plenary Discussion: Drug Substance

® Concerns?
® Unresolved issues?
® Additional Clarification?

® Experiences to Share

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”

BANGKOK, 2-6 FEB 2009
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ADVANCED WORKSHOP : REVIEW OF

DRUG DEVELOPMENT IN CLINICAL
TRIALS

BANGKOK, 2-6 FEB 2009

—

Quality Expectations: Drug Product

Quality (CMC) Requirements

Adequate
control
of Starting
Adequate Materials Adequate
Manufacturing Control of
Facilities

Process (DS)

Protection of
Clinical Trial
Subjects

Quality Control

Adequate
Control of
Process (DP)

——__Characterization
of DS &
Impurities

Acceptable
supporting
information

APEC LSIF PROJECT “Capacity
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ADVANCED WORKSHOP : REVIEW OF BANGKOK, 2-6 FEB 2009

DRUG DEVELOPMENT IN CLINICAL

TRIALS

Control of Starting Materials

® |s there adequate data to support starting materials and
excipients as suitable for intended use?

® Specifications/ Certificates of Analysis provided for non-
compendial starting materials.

® Adequate data to support suitability of animal-derived or biological
starting materials (e.g. certification of compliance with EP
Monograph 5.2.8).

® For novel excipients is there adequate information about
manufacture, control and link to acceptable pre-clinical study data?

Control of Starting Materials (Biologics)

®  Depending on product type, additional information may be required to
support safety of complex starting materials such as cell lines, human
or animal tissues or body fluids including additional characterization,
screening or testing data.

® Donor selection criteria, screening tests for plasma (or urine)
® Descriptions of source and origin of animal derived materials or tissues

® For products of prokaryotic or eukaryotic cell culture, derivation of cell
stocks (ICH Q5D)

= Testi)ng for endogenous or adventitious pathogens for cell lines (ICH

Q5A

® In some cases, excipients, adjuvants or process aids might need to be
evaluated as products themselves (e.g. albumin excipient, MAbs used for
purification, novel vaccine adjuvants)

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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ADVANCED WORKSHOP : REVIEW OF

DRUG DEVELOPMENT IN CLINICAL

TRIALS

—

Quality (CMC) Requirements

Adequate
control
of Starting
Materials

Adequate
Manufacturing
Facilities

Adequate
Control of
Process (DS)

Protection of
Clinical Trial
Subjects

Quality Control

Adequate
Control of
Process (DP)

——__Characterization
of DS &
Impurities

Acceptable
supporting
information

Batch Definition

BANGKOK, 2-6 FEB 2009

composition provided.

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”

Is there a description of the dosage form, it’s composition
(including all components used in the manufacture
regardless if they appear in the final product)?

® Are overages clearly indicated and the batch scale defined?

® Does the batch scale described in the process narrative
match the batch formula provided?

® If there is a placebo form it should also be defined and it’s

17



ADVANCED WORKSHOP : REVIEW OF BANGKOK, 2-6 FEB 2009
DRUG DEVELOPMENT IN CLINICAL

TRIALS

Pharmaceutical Development

As development of formulation and manufacturing process proceeds
expect some changes in formulation and process optimization. Is there
a comparison of the current formulation (or process) with earlier
iterations? Do these changes impact the relevance of earlier studies
(e.g. stability)?

® |Is there an assessment of the potential impact of changes on
extrapolation of results from pre-clinical earlier clinical trials to the
proposed trial?

Is there data to support compatibility of the various components?

® The scientific rationale for the approach taken should be provided

Pharmaceutical Development (Biologics)

® For Biologics, the comparability of the test material during a
development program should be demonstrated when a new or modified
manufacturing process or other significant changes in the product or
formulation are made.

® Comparability can be evaluated on the basis of biochemical and biological
characterisation (i.e., identity, purity, stability, and potency)

® In some cases additional studies may be needed (i.e., pharmacokinetics,
pharmacodynamics and/or safety)

Overall, the goal is to demonstrate that improvements in processes lead
to improvements in product quality while preserving or improving
safety

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 18



ADVANCED WORKSHOP : REVIEW OF

DRUG DEVELOPMENT IN CLINICAL

TRIALS

Manufacturing Process (DP)

Given the stage of development for the product, is there an adequate description of the
manufacturing process? Level of detail and in-process control should increase though
product development.

For Sterile products is a complete narrative of the manufacturing process and details of
the sterilization procedure provided?

For Phase Il/Phase 11l materials is there a process narrative & does it agree with flow
diagram and defined process scale?

Are any non-standard or novel manufacturing processes or technologies described in
adequate detail?

For Phase Il materials, are critical steps identified and appropriate in-process controls
in place, are specifications in place for intermediate tests, and isolated intermediates?

For Phase Il materials is there an adequate description of the process development and
a discussion of evolution of the process?

Manufacturing process (Biologic DP)

Is there a process narrative and flow diagram describing the
manufacturing process and its control, including any blending or
pooling of Drug Substance to make a Drug Product batch?

Any existing process validation/ evaluation should be summarized
(this is expected to progress through development).

Are any steps to control adventitious agents described and summary
data provided?

Is there a brief summary of process development and a comparison of
material derived from various processes where the changes have been
significant (this is expected to progress through development)?

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”

BANGKOK, 2-6 FEB 2009
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DRUG DEVELOPMENT IN CLINICAL

TRIALS

—

Quality (CMC) Requirements

Adequate
control
of Starting
Adequate Materials Adequate
Manufacturing Control of

Facilities

Process (DS)

Protection of
Clinical Trial
Subjects

Adequate
Control of
Process (DP)

——__Characterization
of DS &
Impurities

Acceptable
supporting
information

Quality Control

Specifications (Pharmaceutical DP)

For Phase | if a specification is not provided, are the results for the
batch(es) to be used to be provided?

Is at least an interim specification in place for Phase Il drugs with
appropriate tests based on the nature of the drug substance and dosage
form?

Are acceptance criteria reasonable based on manufacturing experience,
stability data and safety considerations? These are expected to be
firmed up as development proceeds towards commercial process and
scale.

By Phase |11 expectations are that specifications should reflect those
intended for the marketing application (ICH Q6A) and reflect the
additional manufacturing experience and available stability
information.

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”

BANGKOK, 2-6 FEB 2009

20



ADVANCED WORKSHOP : REVIEW OF

DRUG DEVELOPMENT IN CLINICAL

TRIALS

—

Methods (Pharmaceutical DP)

For Phase Il and I11 trial applications, is there a brief
description of any non-compendial analytical methods
used that aren’t already described for the Drug Substance?
Detailed descriptions of analytical procedures are not
needed unless there is some question of the feasibility or
suitability of the method.

Is there adequate summary data (specificity, range,
accuracy, precision, Limit of Detection, Limit of
Quantitation) to support intended use of analytical methods
(ICH Q6A)? Complete validation is not usually necessary
at Phase Il but expected at Phase IlI.

Batch Analysis (Pharmaceutical DP)

Has a description of batches produced and the results of their testing
been provided? For Phase | and Il trials expect that analytical results
for the batch to be used in the proposed clinical trial are provided.

For Phase 1l if data from specific batches to be used in the proposed
protocol are not supplied is there data from representative batches
(produced by the same method of manufacture, equipment,
specifications, and container closure and at a similar scale) and a
commitment to provide data for the specific lot(s) prior to dosing?

For Phase Ill, if specifications and analytical methods are well
supported representative batch analysis data may be sufficient.

Discussion of the results should include ranges and trends observed,
and numerical data should be provided for quantitative tests.

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”

BANGKOK, 2-6 FEB 2009
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ADVANCED WORKSHOP : REVIEW OF

DRUG DEVELOPMENT IN CLINICAL

TRIALS

—

Specifications (Biologic DP)

For Phase | and 11 drugs has an interim specification been provided
with appropriate tests and acceptance criteria based on the nature of the
drug and it’s intended use?

Is testing carried out at the appropriate stage of manufacture? Some
tests might be more appropriate at intermediate steps rather than on the
final container (e.g. residual solvent/detergent used for viral reduction).

Are acceptance criteria based on manufacturing experience, stability
data and safety considerations? These are expected to be firmed up as
development proceeds towards commercial process and scale.

By Phase |11 expectations are that specifications should reflect those
intended for the marketing application (ICH Q6B).

Methods (Biologic DP)

Is there a brief description of any non-compendial analytical methods
used that wasn’t provided for the Drug Substance? Detailed
descriptions of analytical procedures are not needed unless there is
some question of the feasibility or suitability of the method.

Is there adequate summary data (specificity, range, accuracy,
precision, Limit of Detection, Limit of Quantitation) to support
intended use of analytical methods (ICH Q6B)? Movement towards
full validation is expected by Phase Il1.

Is there an adequate description/characterization of the reference
material(s) used?

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”

BANGKOK, 2-6 FEB 2009
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DRUG DEVELOPMENT IN CLINICAL

TRIALS

—

Batch Analysis (Biologics DP)

® Has a description of batches produced to date and the
results of their testing been provided and discussed?

® For Clinical Trials of biologics expect that the analytical
results for batches to be used in the proposed clinical trial
are provided.

® For lengthier protocols, have a Fax-back process providing
a certification that the batch to be used met the
specification in the Clinical Trial Application, and/or
justification for any parameters that were not met.

Quality (CMC) Requirements

Adequate
control
of Starting
Adequate Materials Adequate
Manufacturing Control of

Process (DS)

Facilities

Protection of
Clinical Trial
Subjects

Quality Control

——_Characterization
of DS &
Impurities

Adequate
Control of
Process (DP)

Acceptable
supporting
information

BANGKOK, 2-6 FEB 2009
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DRUG DEVELOPMENT IN CLINICAL

TRIALS

—

Container Closure System

® Is there a description of all those components that
contact product, help ensure stability or sterility,
are used for drug delivery, support drug quality
during transport?

® |s there data to support compatibility?

® For sterile products, is there a description of the
preparation of sterile packaging components?

Stability

® |s there data in place to support the continued acceptability of the
product for the duration of the trial?

® |If full data isn’t available, is there a commitment to monitor actual
clinical batches (or representative batches) throughout the duration of
the trial and a summary of the testing to be performed and the test
stations?

® |Is accelerated stability data provided?

® For drug products that are reconstituted or diluted, is there data to
support the proposed in-use period?

®  Should be using principles in ICH QIA-E (Pharmaceuticals) and Q5C
(Biologics)

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”

BANGKOK, 2-6 FEB 2009
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DRUG DEVELOPMENT IN CLINICAL

TRIALS

Comparator Products (Pharmaceutical)

®  Are comparator products to be used in the trial identified (proprietary
name DP, common name DS, manufacturer, country of origin (market
status) ,dosage form. strength)?

®  Prefer comparator obtained from domestic market.

Full Quality information required for comparators not obtained in EU,
US, Australia or Switzerland.

® If comparator is modified (e.g. milling, encapsulation of tablets), data
to support lack of impact on pharmaceutical properties (e.g.
comparative dissolution). For sterile dosage forms that are
repackaged, need evidence for maintenance of sterilty.

Comparator Products (Biological)

® Where comparator products are not obtained from
the domestic method either require evidence to
establish equivalence of product with the
Canadian version of the product, or full Quality
data.

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 25
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BANGKOK, 2-6 FEB 2009

® For reconstituted do

supplied with the CI

—

Diluents

sage forms, is there evidence

supporting compatibility with the proposed diluent(s)?

® |s there a cross-reference or letter of access for diluents

inical Trial Drug?

® For non-commercial diluents provided manufactured by or
for the clinical trial sponsor for reconstitution or
suspension of clinical trial drugs, a separate drug product
section should be completed.

Adequate
Manufacturing
Facilities

Adequate
Control of
Process (DP)

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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TRIALS

Facilities Considerations

® For Pharmaceutical Clinical Trial Applications expect an
attestation that the facilities used to manufacture the drug
in dosage form meet GMP (PIC/S Annex for Clinical Trial
Drugs)

® For Biologics expect:

® adescriptive summary of the facilities and the product contact
equipment used (both for Drug Substance and Product)

® for shared facilities and equipment, procedures or measures in
place to Brevent contamination or cross contamination (both for
Drug Substance and Product)

Annex to the GMP Guidelines for Schedule D (Biologic) Drugs

Plenary Discussion: Drug Product

® Concerns?
® Unresolved issues?
® Additional Clarification?

® Experiences to Share

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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TRIALS

Key Messages

®  Use a systematic approach where every component of the quality
information contributes to the overall assessment.

®  Compare all drug substance and drug product batch results and look for
variability, inconsistencies.

® Ensure stability testing is adequate for the type of product and intended use.

®  Use a benefit / risk approach where other factors such as the phase of
development, subject population, and manufacturer’s experience contribute
to the assessment.

®  Available Quality (CMC) data is expected to progress through product
development phases.

®  Often involves a case-by-case judgement call on extent of quality data
requirements at time of application or as a post-approval commitment

Thank You!

Questions?

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies
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References: Pharmaceuticals

ICH Quality Guidance for Pharmaceuticals:
Q1A Stability New Drugs/Substances

Q1B Photostability

QIC Stability New Dosage Forms

Q1D Stability Bracketing & Matrixing

QIE Evaluation of Stability Data

Q3A Impurities Drug Substance

Q3B Impurities Drug Product

Q3C Residual Solvents

QBA Specifications: New Drugs

http://www.ich.org/L OB/media/MEDIA419.pdf
http://www.ich.org/L OB/media/MEDIA412.pdf
http://www.ich.org/LOB/media/MEDIA413.pdf

http://www.ich.org/L OB/media/MEDIA414.pdf
http://www.ich.org/LOB/media/MEDIA415.pdf
http://www.ich.org/LOB/media/MEDIA422.pdf

http://www.ich.org/L OB/media/MEDIA421.pdf
http://www.ich.org/LOB/media/MEDIA423.pdf

http://www.ich.org/L OB/media/MEDIA430.pdf

Health Canada Quality Guidance

http://www.hc-sc.gc.ca/dhp-mps/alt_formats/hpfb-
dgpsa/pdf/prodpharma/qual_cta_dec_e.pdf

GMP: Manufacture of Drugs Used in Clinical Trials

www.he-sc.gc.ca/dhp-mps/alt_formats/hpfb-dgpsa/pdf/compli-
conform/cln_trials-essais_cln_e.pdf

References: Biologics

ICH Quality Guidance for Biologics:

Q5A Viral Safety Cell Lines

Q5B Analysis of Expression Construct (rDNA)
Q5C Stability Testing: Biotech/Biological
Q5D Characterization of Cell Substrates

QS5E: Comparability

Q6B Test Procedures and Acceptance Criteria

http://www.ich.org/LOB/media/MEDIAA425.pdf
http://www.ich.org/LOB/media/MEDIA426.pdf
http://www.ich.org/LOB/media/MEDIA427 .pdf

http://www.ich.org/LOB/media/MEDIA429.pdf
http://www.ich.org/LOB/media/MEDIA1196.pdf
http://www.ich.org/L OB/media/MEDIA432.pdf

EMEA Note for Guidance Minimizing TSE
Risk

http://www.emea.europa.eu/pdfs/human/bwp/TSE%20NFG%20410-

rev2.pdf

GMP Annex for Schedule D (Biologic) Drugs

http://www.hc-sc.gc.ca/dhp-mps/alt_formats/hpfb-dgpsa/pdf/compli-

conform/sched_d_partl-annexe_d_partl-eng.pdf

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”
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I *I Health Santé

Canada Canada

Expectations for Updating Quality
Data for Clinical Trial Drugs

Presentation to:

APEC Advanced Workshop on Review of Drug Development in Clinical Trials
Bangkok Thailand Feb 2-6 2009

Willem Stevens Ph.D., Chief

Plasma Derivatives Division

Centre for Biologics Evaluation

Biologics & Genetic Therapies Directorate

Rationale

® Within the framework of evaluation for Clinical Trial
drugs, decisions are made appropriate to the developmental
stage of the investigational drug based on the available
information and the intended use in Clinical Trials.

® When these parameters change, it is appropriate to re-visit
the ongoing applicability of the decisions made.

® Based on the extent of the changes made filing of
amendments or new applications may be warranted.
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Context for Review

®  What is the intended use, patient population, size of trial?
® What is the phase of trial and stage of development of the drug?
® What is already known about the product?

" Previous trials

® Drug development

® |s product type/class known to have specific quality concerns (e.g.
problematic impurities, previous safety issues)

® What is the level of experience of the manufacturer and the degree of
their involvement in drug development?

® |s there enough data present to assess the safety of the drug from a
Quality (CMC) standpoint and is the data supportive?

Amendments (Pharmaceutical DS)

® Introduction of new ingredients (including those
removed in the manufacturing process).

® |dentification of a new impurity or degradation
product.

® Removal or relaxation of a Drug Substance
specification.

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Amendments (Pharmaceutical DP)

® Introduction of new ingredients (including those removed in the
manufacturing process).

® Changes to the manufacturing process for sterile products where the
sterilization process has changed.

® Removal or relaxation of a Drug Substance specification, or
replacement of a test method with a less sensitive one.

® Where Clinical trials change Phase, updated Quality (CMC)
information should be filed to conform to expectations for increased
understanding and control through development. Where templates are
different, this could trigger filing of a new application.

Amendments (Biologics 1)

® In addition to those described for Pharmaceutical
drugs, amendments are expected for extension to
shelf life where the original expiry dating was <
18 mo. and where modifications to existing
facilities are proposed.

® For more significant changes, a new Clinical Trial
Application may be required

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies
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Practice (Phase 2)” 3



ADVANCED WORKSHOP : REVIEW OF BANGKOK, 2-6 FEB 2009
DRUG DEVELOPMENT IN CLINICAL

TRIALS

Amendments (Biologics 2)

® A new Clinical Trial Application may be required when:
® A new facility is used for fabrication
® Changes are made to biological starting materials
® Changes are made to expression systems
® Changes are made to the purification process

® Changes are made to the dosage form (e.g. lyo to liquid
formulation), or to final product strength)

® Significant changes to DS or DP specifications

Plenary Discussion: Amendments

® Concerns?
® Unresolved issues?
® Additional Clarification?

® Experiences to Share

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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—

Thank You!
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I*I Health Santé Your health and
Canada Canada safety.. our priorify: s

Selected Quality Issues for
Clinical Trial Drugs

Presentation to:

APEC Advanced Workshop on Review of Drug Development in Clinical Trials
Bangkok Thailand Feb 2-6 2009

Willem Stevens Ph.D., Chief

Plasma Derivatives Division

Centre for Biologics Evaluation

Biologics & Genetic Therapies Directorate

Context for Review

® What is the intended use, patient population, size of trial?
® What is the phase of trial and stage of development of the drug?
®  What is already known about the product?

® Previous trials

® Drug development

® |s product type/class known to have specific quality concerns (e.g.
problematic impurities, previous safety issues)

® What is the level of experience of the manufacturer and the degree of
their involvement in drug development?

® |s there enough data present to assess the safety of the drug from a
Quality (CMC) standpoint and is the data supportive?

APEC LSIF PROJECT “Capacity
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Issue: Indirect Access to data

® In some cases the Clinical Trial Sponsor has
limited access to detailed manufacturing
information. Approaches include:

® Parallel data filing by fabricator and sponsor
® Reference to an existing approved submission

® Reference to a Drug Master file

® Necessary to treat proprietary data appropriately

Plenary Discussion

® Concerns?
® Unresolved issues?
® Additional Clarification?

® Experiences to Share

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 2
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Issue: Limited Stability Data

® |Is there data in place to support the continued acceptability of the
product for the duration of the trial

® |If full data isn’t available is there a commitment to monitor actual
clinical batches (or representative batches) throughout the duration of
the trial and a summary of the testing to be performed and the test
stations?

® |Is accelerated stability data provided?

®  For drug products that are reconstituted or diluted, is there data to
support the proposed in-use period?

®  Should be using principles in ICH QIA-E (Pharmaceuticals) and Q5C
(Biologics)

Issue: Limited Stability Data

Expectation: Data to support that product will remain in
specification for the duration of the trial.

® Data often limited in terms of # of lots and real-time data

® From data available is there evidence for changes to key
parameters on storage?

® Do these changes have implications for Safety? Efficacy?

® |s there a commitment to conducting ongoing real-time
stability studies and lots enrolled? For Biologics: may need
an amendment to extend expiry dating

APEC LSIF PROJECT “Capacity
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—

Case Study # 1

Plenary Discussion

® Concerns?
® Unresolved issues?
® Additional Clarification?

® Experiences to Share

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 4



ADVANCED WORKSHOP : REVIEW OF BANGKOK, 2-6 FEB 2009
DRUG DEVELOPMENT IN CLINICAL

TRIALS

Issue: Pharmaceutical Development

® As development of formulation and manufacturing process
proceeds expect some changes in formulation and process
optimization. Is there a comparison of the current
formulation (or process) with earlier iterations? Do these
changes impact the relevance of earlier studies (e.g.
stability)?

® Is there an assessment of the potential impact of changes
on extrapolation of results from pre-clinical earlier clinical
trials to the proposed trial?

® The scientific rationale for the approach taken should be
provided

Issue: Pharmaceutical Development

® Whenever the manufacturing or purification process is
adjusted (e.g. to address an undesirable impurity) the
potential exists for introduction of new impurities or
product variants.

® If the product attributes have changed, is the necessary
data in place to link current and previous materials? Is it
still possible to use results from pre-clinical or earlier
clinical trials to support the proposed trial?

® There should be a continuous “storyline” leading from
early studies to the product intended for market.

APEC LSIF PROJECT “Capacity
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—

Case Study # 2

Plenary Discussion

® Concerns?
® Unresolved issues?
® Additional Clarification?

® Experiences to Share

APEC LSIF PROJECT “Capacity
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Issues: Analytical Methods/Specifications

® It is fairly common for analytical method development and
validation to proceed along with the development of the
product and manufacturing process.

® The amount of data in place required to support the
suitability of analytical methods is dependant on several
factors:

® Stage of clinical development
® Criticality of parameter measured
® Specification limits for parameter measured

® Type of measurement being made

Case Study # 3

APEC LSIF PROJECT “Capacity
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Plenary Discussion

® Concerns?
® Unresolved issues?

® Additional Clarification?

® Experiences to Share

Thank You!

Questions?

APEC LSIF PROJECT “Capacity
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Review principles of dose selection

Current guideline

Dose-Response information to support Drug |CH-E4,
Registration

http://www.ich.org/LOB/media/MEDIA480.pdf 1994
Exposure-Response Relationships — Study FDA, 2003
Design, Data Analysis, and Regulatory

Applications

APEC LSIF PROJECT “Capacity
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How to choose dosage ?
-at beginning of Ph2-

o Non-clinical data
+ Pharmacology

o i 2 or more dosages
) TOXICOIOgy j> will be chosen for
« PK/PD in animal models Ph3 studies

+ PK in healthy volunteers (Phl)

pal

E

How to choose dosage ?
-at beginning of Ph3-

+ Result of Ph2

+ Which dosage is more effective than other dosage?
« Which dosage is safer than other dosage?

) 4

Benefit/Risk balance is important !

APEC LSIF PROJECT “Capacity
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How to judge benefit/risk balance ?

« Benefit > Risks

o All drugs have some side effects.
+ Can the risk be managed?
+ How to manage the risks?

S
Treatment admuustration e Example:
;{a:la mu]l.ixr of eycles ‘36._8‘6
(smcas s — These ADRs are reported
o3 (1001559 | in the clinical trial of oral
Grade 4 (<1000 /') 03 . . .
= D ) antimicrobial agents.
Grade 4 {<25,000 /nun') 01
Shock. sepais 1.5
[ Sytensc infection 24
Nausen and vomiting
?*-'uus;_e:.u'.vrllzyT 155 .
s fettond +: | Canyou approve it ?
o s
Partial 29
Complete 0.5

Weight loss
S10% 62
>10%

Is benefits
larger than

Weight gain risks ?
5107 10.6
>10% 38
Cardiae fancrion
Asympromatic 02
Transient 0.1
Symplonianc 0.1
Treatment-related death 0

Tonsillitis ?

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”



ADVANCED WORKSHOP : REVIEW OF
DRUG DEVELOPMENT IN CLINICAL

TRIALS

BANGKOK, 2-6 FEB 2009

Table 6:  Common (21%) Adverse Reactions Reported in Clinical Trials with LEVAQU'I.‘N8
System/Organ Class Adverse Reaction %
(N=7837)
Infections and Infestations moniliasis 1
Psychiatric Disorders insomnia® [see Warnings and Precautions (5.5)] 4
Nervous System Disorders headache 6
dizziness [see Warnings and Precautions (3.5)] 3
Respiratory, Thoracic and dyspnea [see Warnings and Precautions (3.2)] 1
Mediastinal Disorders
Gastrointestinal Disorders nausea 7
diarthea 5
constipation 3
abdominal pain 2
voriting 2
dyspepsia 2
Skin and Subcutaneous 1ash [see Warnings and Precautions (3.2)] 2
Tissue Disorders pruritus 1
Reproductive System and vaginitis 1
Breast Disorders
General Disorders and edema 1
Administration Site injection site reaction 1
Conditions chest pain 1

Acceptable risks

+ Magnitude of acceptable risks depend on
magnitude of benefit

« If available benefit are large, magnitude of
acceptable risk will be large.

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
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Rosuvastatin

+ One of statin class of lipid-lowering
compounds which inhibit HMG-CoA
reductase and reduce cholesterol synthesis.

¢ Class side icity (i

cluding
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Table 1
Rosuvastatin Dose Response vs. Placebo
Mean % Change from Baseline to Week 6
Type IA/11B Dyslipidemia: Trials 8 and 23 Pooled*
flicacy [Placebo Rosuvastatin Dose
ndpoint
10mg 25mg BSmg 10 mg 20 mg 40 mg 60 mp
(N=31) (N=14) )N=15) [N=18) IN=17) KN=17) [(N=34) KN=31)

LDL-C

L, mg/dL 194 191 190 i91 190 191 185 188

mean % L3.8 (3327 [39.6 [426 [498 " L5317 [6227 [649%**

ange (SE) 1.7) 2.8) 2.7) 2.6) 2.6) 2.6) 1.6) 2.1)
[TC
BL, mg/dL 71 67 R65 k68 67 268 1261 263
lLs mean % 25 [22.57 [2sa1™ [3n1 (3447 (384  [as51" [468%**
Eaﬂge (SE) 1.4) 23) 2.2) 2.1) 2.1) 2.1) 1.4) 1.7)

DL-C
BL, mg/dL 53 Iss ko 53 50 51 l52 I51
[Ls mean % i¥] b4 B8 E Y 8.2 10.1 141+
khange (SE) 2.1) 3.5) 3.3) 3.2) 3.2) 3.2) 2.0) 2.6)
TG
BL, mg/dL 122 116 133 121 135 134 117 119
lLs mean % 1.9 F70  Fiie (342" [89 219 2747 246
kchange (SE) 4.8) 7.8) 1.6) 7.2) 7.2) k7.2) 4.5) 5.8)
[Table § 1SE Drata derived from 1ables on pages A63, A66, ABD, AT2, AB4, ART, A101, AS97 10 A6 in Appendix A.
[ Main analysis of LOCF data from the ITT population. BL = baseline; N = All subjects in ITT population; SE = standard error.
[ p0.05 versus placebo; ™ p<l 01 versus placebo;, ™ pr0,001 versus placebo,

D/R : Dose/Response

—&~R; Trial #8
A A:Trial #8
© R:Trial #23
—A— R: Trial# 33
® A: Trial #33

Rosuvastatin : D/R relationship
0
i
an-
[ Ry
§ ")
3 60 Y
-T0 ~r
0.1 1 10 100 1000
Dose (mg)
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Compare efficacy with other statins

Percent Change in LDL-C From Baseline to Week 6 (LS Mean*)
Treatment

CRESTOR 46" 52 558 .

Atorvastatin  -37

Simvastatin  -28

Pravastatin  -20

10mg 20mg 40mg 80 mg

(sample sizes ranging from 156—167 patients per group)

Safety

= ADRs in each dosage =

Adverse CRESTOR | CRESTOR | CRESTOR | CRESTOR (IJ‘OREEISTOR Placebo
Reactions 5mg 10 mg 20 mg 40 mg Smg—
40 mg N=382

N=291 N=283 N=64 N=106 N=T44
Headache 55 4.9 301 8.5 5.5 5.0
Nausea 3.8 3.5 6.3 0 3.4 3.1
Myalgia | 3.1 21 63 1.9 28 13
Asthenia 2.4 3.2 4.7 0.9 2.7 2.6
Constipation | 2] 2.1 4.7 2.8 2.4 2.4

* Adverse reactions by COSTART preferred term.

(% of Patients!

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
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Class side effects

Liver toxicity

Table 6

ALT Elevations in the Rosuvastatin All Controlled/Uncontrolled and RTLD Pool

Sm, 1 2 40m 80mg

Single N. % N % N % |N % N %
elevations | (1317) (7726) (3882) {3957) (1574)
>3xULN | 14° 1.1 61° 08 {26 0.7 | 44° 1.1 |62 3.9
>6xULN [0 0 9 01 |2 0.05 |4 01 [15° 1.0
>9xULN |0 0 3 0.04 |1 0031 0.03 |8° 0.5
Multiple
elevations
>3xULN_ |5 04 |9 0.1 |4 01 115 04 |22 14

>6xULN |0 0 3 004 |10 0 1 0.03 |6 04
>0xULN |0 0 0 0 0 0 1 0.03 |4 03

“While lysis can also be associated with clevatins i inases most of the mild clevations m Al > 3AULN

bere were not sociated with CK elevations = 100ULN, Ouly 197207 pts with Alt > 3xULN also had CK clevations =10xULN. One oo

5 mg. two on 10 mg. four on 40 mg and § 2 on B0mg.
Bugh i Jevath /30 patients with ALT>6xULN and 213 with ALT >9xULN also had CK > 10xULN bt all

were at the 80 mg dose of rosuvestatin

Data were derived from AV_LUER.xpt data file subminied 5/20/03, Where the lab ULN was not known from data i the Lab.xpt dataset

submined 6/26/01, it was assumed that IxULN=TS which was true for most values in the dataser.

Dose Related Incidence of Persistent Transaminase Elevations
in Statins in Clinical Trials

Statin Placebo | 10 mg | 20 mg 40 mg 80mg |
Pravachol -0.3% 0.3%
Mevacor 0.1% 0.1% 0.9% 1.5%
Lipitor 0.2% 0.2% 0.6% 2.3%
Zocor 0.9% 2.1%

Lescol 0.2% 1.5% 2.7%
Data wken from cumently approved labels or NDA 19808/5e8-042.

APEC LSIF PROJECT “Capacity
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Class side effects

Muscle toxicity

m—

Table 8
CK ELEVATIONS IN THE ALL CONTROLLED POOL*
5 10mg 20mg 40mg 80mg _
Rosuvastatin | N=833 [ % | N=3193 [% [N=2113[% |N=2804 [% N=988 | %
CK=>5xULN |7 088 037 03|28 1.0 |11 1.1
CK=10xULN |3 0414 0113 0.1 111 0.4 9 0.9
Placet 10mg 20mg 40mg 80mg
Atorvastatin | N=381 | % | N=1573 | % |N=1772 |% |N=522 | % N=555 | %
CK>5xULN |0 0 |8 0517 043 06 |2 0.4
CK=10xULN [0 0 |1 0112 0110 0 0 0
10mg 20mg 40mg 80mg
Simvastatin N=163 [% |[N=127 % [N=532 [% N=501 |%
2
CK >5xULN 2 1212 02 |0 0 3 0.6
CEK>10xULN 2 1211 0.1 |0 0 2 0.4
10mg 20mg 40mg
Pravastatin N=161 |% |N=416 [% |N=751 [%
CK >5xULN 2 1212 05 |0 0
CK>10xULN 0 0_|0 0 0 0
0.3mg 0.4mg 0.8mg
Cerivastatin N=64 |% N=54 % N=45 Yo
CK >5xULN 0 0 0 0 1 2.2
CK>10xULN 0 0 0 0 0 0
*Data were derived from AV_LBUR xpt submitied 5/20/03 to the EDR. Data includes oaly patients oo monotberapy lipid lowering drugs
and excludes patients in OLE (open label extension), i.e. 1S5-ALL CONTROLLED STUDIES= Yes.

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”



ADVANCED WORKSHOP : REVIEW OF
DRUG DEVELOPMENT IN CLINICAL

TRIALS

BANGKOK, 2-6 FEB 2009

Table 9
CK ELEVATIONS IN PATIENTS TAKING ROSUVASTATIN IN THE ALL

CONTROLLED/UNCONTROLLED and RTLD POOLS *

Smg 10mg® 20mg 40mg BOmg

N % N % N % N % N e

(1317) ('-'TZI)J [3@_1__ 3 157
Single CK elevations
CK>5xULN [14  [1.1 [69 [09 [19 Jos5 {39 [11 |55 |
CK>10xULN |5 |04 [17 |02 |7 |02 [15 |04 |30 I
Multiple CK elevations
CK>5:ULN [3  Jo2 [11 Joi [3 TJoos [7  Jo2 J21  [i3
CK>10xULN | 3 lToz T1 Joor 1 Jouo3 |s [oa [12 [0.8

Single CK elevations associated with Alt >3xULN*

CK >5xULN [1 [oo8]2 Joo03 jo Jo T[4 ol 16 J1o

CK=10sULN |1___|0.08]2 003 |00 |4 |0l [12 |08

Single CK Elevations associated with clinical symptoms

3 02 (9 |01 |4 01 |6 02 |16 10

0 0 1 oor |1 003 |1 0.03 |11 0.7

E=}
=

001 |0 0 |0 0 7 04

“*Data were derived from AV_LBUR xpt submstied 520/2001 to the EDR. Data & = with i
inchades patscats in double-blind controlled and open-label extension phases. Data inclodes RTLD pool and data from kocal labs. Diata oo
40eng, pats not d d from Pati CK elevanons in both controlled pocl and open label
exiension were counted only once,

*lochudes data from a initial Med Wasch repont oo & 75 o female in (e GISSI-HF stody disgoosed with rhabdosmyolysis on 472003 sec

is received IV bydration, two otber patients who bad pesk CK's of 34,548 and
L TV byckation bet did o aoests o

Table 10
CK Eleval M thy and Rhal sis in Pre-Approval Clinical Trials
Statin Approval | NDA | Pis CK>10:ULN Myopathy Drug Hospitalized
| Dose | N % (N) %Ny Stopped | IV Hydration
W) | %)
Pravastatin | Oct. 1991 | 540 | 1,925 | 0.1%(2) 0.1%(2) 02%3) |0
1988 | 1 1 |  |{lclofitme |
5046 Dec. 2001 | B0 581 0.9% (5) 04%(2) 03%2) [0
Se-000 4F (Phase IV}
| (Phase IV) | 160 | 604 03%(2) [ [F AT
Simvastatin | Dec. 1991 [ 540 [ 2423 | 0.6%(13) | @04% (1) [
19-766
5026 Toly 1998 | 80 | 669 | 0% (30 | 05% 051 0% 6 |0
11b, 111 (1 nefazndone +
. clasithromycin,
1 verapamil)
Merck press | GEM 160 | ~400 | ~08%(3) ~0.8%(3) ~0.8% (3)
rebease extended
5997 release
farm
Fluvastatin__| Dec. 93 2040 | 2342 | 0.1%(3) 01%(2) |0
20-261
21-192 Nov. 1999 _| 40 543 | 04%(2) 0
21192 Nov. 1999 [0 912 | 0% 0
XL
Atorvastatin | Dec. 1996 | 1040 | 1,965 | 0.4%(5) [
20-702
April2000 |80 | 346 | 09%(3 0
Predocol Phase IV 1 688 0.3%(2) [ 0% |0
A2381042 [t
30 231 [ [
Lovastatin | Aug. 1997 | 5-80 | 873 | NA NA 0 0
19-643
Cerivastatin | Junc 1997 | 0.05- | 2,815 | 0% 0
03
5002 May 1999 |04 | 448 | 02%(1) 0% (3) |0
S-U0B uly2000 |04 193 | 155%03) | L55% () [
| 1 gemifibrozil)
5008 July2000 |08 | 770 Zi%(16) | L0%(E) o
5 S17 A% (5) 2% (3). 0.2%(2)
0|72 o 1%(9) 0.04% (3] | 0.01% (1)
20 883 | 0.2% (7) 1% (4) 0.08% (3)
40 | 3,700 | 0.4%(15) 2% {6) 0.1% {4}
&0 1574 [ 19%(30) | 1L.0%(16) 0.8% (13) | 0.4%(7)
*Possible cases of rhal 5 may have been labeled as only.

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
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Dosage in US Labeling

Hypercholesterolemia (Heterozygous Familial and Nonfamilial)

and Mixed Dyslipidemia (Fredrickson Type lla and lIb)

The dose range for CRESTOR is_3 to 40 mg once daily, Therapy with CRESTOR should be
individualized according to goal of therapy and response. The usual recommended starting
dose of CRESTOR is 10 mg once daily. Initiation of therapy with 5 mg once daily may be
considered for patients requiring less aggressive LDL-C reductions or who have predisposing
factors for myopathy (see WARNINGS, Myopathy/Rhabdomyolysis). For patients with
marked hypercholesterolemia (LDL-C > 190 mg/dL) and aggressive lipid targets, a 20-mg
starting dose may be considered. The 40-mg dose of CRESTOR should be reserved for those
patients who have not achieved goal LDL-C at 20mg (see WARNINGS,
Myopathy/Rhabdomyolysis). After initiation and/or upon titration of CRESTOR, lipid levels
should be analyzed within 2 to 4 weeks and dosage adjusted accordingly.

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”

BANGKOK, 2-6 FEB 2009

Which dose do you choose?
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Review of rosuvastatin in Japan

+ Rosuvastatin was approved in US with 5-40mg
in US before approval in Japan.

+ ‘Bridging’ strategy was used for development
in Japan.

Clinical Data Package in Bridging Strategy

Japan US or EU

PK/PD study PK/PD study
Bridging study correg)gg :28 study

Therapeutic Confirmatory

n
| |
n
| |
: @ Long-term administration
n
| |
| |
| |
n
L ]

Special population

.IIIIIIIIIII‘
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Ethnic difference in LDL Level

+ Serum cholesterol level in US subjects is
higher than Japanese subjects.

%Dose the difference influence efficacy ?

+ Prevalence of coronary heart disease in the
Japanese is 1/4 of foreigners.

How to consider these differences ?

From Review report in Japan

« Serum cholesterol level & prevalence of
coronary heart disease are different between
Japanese and foreigners.

+ There are no difference below;

+ Relationship between total cholesterol &
prevalence of CHD

+ Relationship between total cholesterol & mortality

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 13
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Same t-chol brings same prevalence

American

Prevalence of CHD

There are no ethnic difference
between serum cholesterol level and risk of CHD.

Total cholesterol

Ethnic Difference in PK

Exposure in Japanese lived in Japan was significantly higher than that in Western volunteers. Body
weight was not an important factor in the difference. The exposure difference is summarized in the
following figures.

AUC at Day 14 after multiple dally doses Crnax at Day 14 after multiple dally doses

{A) (B)

Figure 7 Mean values of AUC (A) and C, in Japanese and Western volunteers after 20 mg and
40 mg muitiple oral doses.

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)” 14



ADVANCED WORKSHOP : REVIEW OF BANGKOK, 2-6 FEB 2009
DRUG DEVELOPMENT IN CLINICAL
TRIALS

How about E/R ?
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How to choose the dosage?

+ 5-10mg of the drug is superior to 10mg of
atrvastatin, 20mg of pravastatin and simvastatin.

+ 80mg wasn’'t approved in US by occasion for
safety, cf. myopathy.

+ The range of efficacy overlapped for 20 mg and
40mg in Japanese, as well as 40mg and 80mg in
American.

+ 10mg and 20mg in Japanese weren’t overlapped,
but risk is a little higher than lower dosage.

Approved dosage in Japan

« Starting dose : 2.5mg QD

o If sufficient efficacy is not available after 4
weeks from starting or increasing dose, dose
can be increased by 10mg, eventually.

o If reduction of LDL is insufficient by 10mg
administration, dose can be increased by 20mg.
20mg is restricted to use for severe subjects.

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Benefit/Risk Balance is Key !

o If the effect rises along with increasing the dosage,
we would like to select higher dosage.

« But, if risk also increase with dose up, we cannot
select higher dosage.

+ On risk evaluation,

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)” 17
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experience, and represents the views of the
presenter for the purposes of a training workshop
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If passion drives you, let
reason hold the reins

~ Benjamin Franklin ~

La Raison avant la passion or
Reason over passion

~ Pierre Trudeau

Health Products and Food Branch

Fundamental Element

Good Clinical Practice (GCP) is an international
ethical and scientific quality standard for designing,
conducting, recording and reporting trials that involve
the participation of human subjects. Compliance with
this standard provides public assurance that the rights,
safety and well-being of trial subjects are protected;
consistent with the principles that have their origin in
the Declaration of Helsinki, and that the clinical trial
data are credible.

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies
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Stage of development

-\

Phase |

Phase Il

Not marketed anywhere,
Phase lll trials ongoing

Marketed in other countries
but not in own country
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Marketed in several ICH countries including own
country (e.g., clinical trial in a new indication)

Health Products and Food Branch

THE PRINCIPLES OF ICH GCP
E6: 13 elements

1. Clinical trials should be conducted in accordance with the ethical principles
that have their origin in the Declaration of Helsinki, and that are consistent
with GCP and the applicable regulatory requirements.

2. Before a trial is initiated, foreseeable risks and inconveniences should be
weighed against the anticipated benefit for the individual trial subject and
society. A trial should be initiated and continued only if the anticipated
benefits justify the risks.

3. Therights, safety, and well-being of the trial subjects are the most
important considerations and should prevail over interests of science and
society.

4. The available nonclinical and clinical information on an investigational
product should be adequate to support the proposed clinical trial.

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies
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ICH GCP: E6: 13 elements

5. Clinical trials should be scientifically sound, and described in a clear, detailed
protocol.

6. A trial should be conducted in compliance with the protocol that has received prior
institutional review board (IRB)/independent ethics committee (IEC)
approvalifavourable opinion.

7. The medical care given to, and medical decisions made on behalf
of, subjects should always be the responsibility of a qualified
physician or, when appropriate, of a qualified dentist.

8. Each individual involved in conducting a trial should be
quallfled by education, training, and experience to perform his or her respective
task(s).

9. Freely given informed consent should be obtained from every
subject prior to clinical trial participation.

Health Products and Food Branch

ICH GCP: E6: 13 Elements

10.All clinical trial information should be recorded, handled, and stored in a
way that allows its accurate reporting, interpretation and verification.

11.The confidentiality of records that could identify subjects should be
protected, respecting the privacy and confidentiality rules in accordance
with the applicable regulatory requirement(s).

12.Investigational products should be manufactured, handled, and stored
in accordance with applicable good manufacturing practice (GMP). They
should be used in accordance with the approved protocol.

13.Systems with procedures that assure the quality of every aspect of the
trial should be implemented.

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies
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EMEA guidance: FIH CTs with IMPs
Strategies to identify and mitigate risks

Considers

* Quality
* Non-clinical

* Clinical testing strategies and designs

Health Products and Food Branch

FIH guidance (like most) is not stand alone

Should be considered with:
* Non clinical guidance on
= Quality of pharmaceuticals - M3
= Preclinical safety of biotechnology derived products - S6
= QT interval prolongation - S7B
= Safety pharmacology — S7TA
= Toxicokinetics — S3A
* Clinical aspects
= GCP-E6
= general considerations — E8
= Monitoring and Pharmacovigilance

Does not apply to Gene and Cell therapies

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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FIHCTs as in all CTs
Safety is Paramount

» Experimental approaches should be science based
* Justified on a CASE-BY-CASE basis
* Ability of non-clinical testing may be limited

* Dose determination is key both, initial and subsequent
escalations and intervals between doses

* defining a development program is an iterative process
integrating safety needs from many sources - includes the
regulator

Quality
e Attributes should not be a source of risk!

e Should be considered in a risk assessment
preceding FIH trials

* Non-clinical studies should be representative
of the material for FIH

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Non-clinical Aspects

Demonstration of relevance of animal model
Pharmacodynamics

Pharmacokinetics

Safety pharmacology
* Toxicology

e Estimation of first dose
= NOAEL - No Observed Adverse Effect Level
= MABEL - Minimum Anticipated Biological Effect Level

Health Products and Food Branch

ldentifying Factors of Risk

* Mode of Action
* Nature of the target
* Relevance of the animal models

* All case-by case

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 7
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Health Products and Food Branch

Mode of Action

Novelty / extent of knowledge of supposed mode of action
Nature and intensity; extent, amplification, duration, reversibility
Dose response linear or non-linear?
Connected to multiple signally pathways?
Biological Cascade or cytokine release
= eg. immune system, blood coagulation system
Related to compound with similar modes of action
Are there animal models?
= Transgenic, knock-in or knock-out animals

= Enhanced receptor interaction

Health Products and Food Branch

Nature of Target

Structure

Tissue distribution (including expression in/on human immune cells)
Cell and disease specificity, regulation

Polymorphisms of target in relevant animal species

Does the relevant animal model take into account the following
comparisons to humans;

» Target

Structural homology

Distribution
= Signal transduction pathway
= If model is questionable should be considered by the sponsor!

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical

Practice (Phase 2)”
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Drug Product, Type or Class

¢ Route of administration: oral, intravenous, intramuscular, subcutaneous,
inhalation, intranasal, topical (local or systemic)

* Pharmaceutical, biologic, radiopharmaceutical: is it a novel class of drug
substance/product? (e.g., hanosuspension, oligonucleotide, gene therapy)

* Potential risks with drug product or class, such as:

= immunogenicity (e.g., PRCA)

= hypersensitivity

= human-sourced excipients (e.g., risk of BSE, viruses, etc.)

= immunosuppression

= birth defects

= QT-prolongation

= drug-dependence

= liver toxicity

= other...

Health Products and Food Branch

Disease Target

* Morbidity and mortality of the disease
* Prevalence of the disease

* Availability of current therapies

* Current clinical practice guidelines

* Potential for exaggerated pharmacodynamic effects

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 9



ADVANCED WORKSHOP : REVIEW OF BANGKOK, 2-6 FEB 2009
DRUG DEVELOPMENT IN CLINICAL

TRIALS

Subject Population

* Healthy adults

* Adult patients

* Elderly patients

* Pregnant women

* Paediatric

* Vulnerable patients

* Pharmacogenomic considerations

Health Products and Food Branch

Clinical Aspects

* General

= Design to mitigate risk; study population, trial sites, route and rate of administration, #
per dose (cohort size), sequence and interval between dosing within a cohort, dose
escalation increments and transition, stopping rules,

= Rapid access to treatment allocation of codes (for placebo if applicable)
* Choice of subjects

= Should be fully justified on case-by-case

= s risk quantified and justified and include short and long term toxicity?

= Is the lack of relevant animal model addressed?

= Have the potential pharmacogenomics differences between a targeted patient group
and health volunteers been considered?

= Could the trial interfere with the patients potential ability to benefit from other
products, interventions or trials?

= Are the subjects involved or recently involved in another CT?

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Protocol Design

Route and rate of IV infusion

Precautions between doses in the same cohort
Precautions to apply between cohorts

Dose escalations scheme

Stopping rules

Monitoring and communication of ADRs

Investigators
* Facilities and personnel

= Adequate and appropriately trained

= Immediate access to resuscitation and stabilizing equipment for;
« Cardiac emergencies
« Anaphylaxis
« Convulsions
« Hypotension

« Cytokine release syndrome
* Ready availability to an ICU
* Adequate rationale for more than a single site

= expedited reporting of SUSARS to National Competent Authority (regulator) , REB and

Health Products and Food Branch

e Calculation of initial dose

» Subsequent dose escalations
e Conduct of the CT

Health Products and Food Branch

Strategies for mitigating risk

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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Scanning the Application

* To determine the amount of risk and if there could be major gaps — As
a manager or Chief — who do you assign this review to???

¢ This helps in prioritization, obtaining information and mobilizing
expertise for decision-making:

= Stage of development / phase of trial?
= Disease target?

= Subject population?
= Potential safety concern(s) in drug class?
= Sponsor?

Health Products and Food Branch

Who is the Sponsor ?

» Large pharmaceutical company
* Small pharmaceutical or biotech
* Domestic or foreign

* Academic

» Disease cooperative or group

Protection of clinical trial participants always prevails

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Informed Consent
Section 4.8 of ICH E6

The ICH definition:

Process by which a subject voluntarily confirms their
willingness to participate in a particular trial after
having been informed of all aspects of the trial that are
relevant to a subject’s decision to participate. It is
documented by means of a written signed and dated
ICF.

Health Products and Food Branch

20 Elements (a) — (t) of the ICF according to GCP

Both the informed consent discussion and the written informed consent form and
any other written information to be provided to subjects should include explanations
of the following:

(a) That the trial involves research.
(b) The purpose of the trial.

(c) The trial treatment(s) and the probability for random assignment to
each treatment.

(d) The trial procedures to be followed, including all invasive procedures.

(e) The subject's responsibilities.

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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20 Elements (a) — (t) of the ICF according to GCP

(f) Those aspects of the trial that are experimental.

(g) The reasonably foreseeable risks or inconveniences to the subject
and, when applicable, to an embryo, fetus, or nursing infant.

(h) The reasonably expected benefits. When there is no intended clinical
benefit to the subject, the subject should be made aware of this.

(i) The alternative procedure(s) or course(s) of treatment that may be
available to the subject, and their important potential benefits and risks.

() The compensation and/or treatment available to the subject in the event of
trial-related injury.

(k) The anticipated prorated payment, if any, to the subject for participating in
the trial.

() The anticipated expenses, if any, to the subject for participating in the trial.

Health Products and Food Branch

20 Elements (a) — (t) of the ICF according to GCP

(m) That the subject's participation in the trial is voluntary and that the subject may
refuse to participate or withdraw from the trial, at any time, without penalty or loss of
benefits to which the subject is otherwise entitled.

(n) That the monitor(s), the auditor(s), the IRB/IEC, and the regulatory authority(ies) will be
granted direct access to the subject's original medical records for verification
of clinical trial procedures and/or data, without violating the confidentiality of the subject, to the
extent permitted by the applicable laws and regulations and that, by signing a written informed
consent form, the subject or the subject's legally acceptable representative is authorizing such
access.

(o) That records identifying the subject will be kept confidential and, to the extent
permitted by the applicable laws and/or regulations, will not be made publicly available. If the
results of the trial are published, the subject’s identity will remain confidential.

(p) That the subject or the subject's legally acceptable representative will be informed in a
timely manner if information becomes available that may be relevant to the
subject's willingness to continue participation in the trial.
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20 Elements (a) — (t) of the ICF according to GCP

(9) The person(s) to contact for further information
regarding the trial and the rights of trial subjects, and
whom to contact in the event of trial-related injury.

(r) The foreseeable circumstances and/or reasons
under which the subject's participation in the trial
may be terminated.

(s) The expected duration of the subject's participation in
the trial.

(t) The approximate number of subjects involved in the
trial.

Health Products and Food Branch

Can Risk Benefit Concerns be Mitigated
Through the ICD?

* More clearly state availability of alternative treatment
* More clearly identify risks, including all procedures

¢ Clearly identify voluntary aspect of both enrolment and
continuation

¢ Ensure benefits are not overstated

e Language is appropriate
= easily understood by subjects

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies
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FIH Overview

Phase 0
* Phase 1
* Core Toxicology

* Considerations for Biologics
* Preclinical testing for Cytotoxic / Cytostatic Drug
* Dosing in Oncology

TeGenero Exercise

Health Products and Food Branch

Common Deficiencies of Phase | Proposals

* Insufficient pre-clinical data
* No animal model or data in animals is unreliable
* Healthy volunteers vs. patients

* Early human data driven by lack of resources
» “to get some human data”

* Limited human data is from a patient population that
is irrelevant to CT proposal
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Phase 0 Trials

* Oncologic drug discovery
* Increased insights into basic tumour cell biology

* Only 5-10 % progress beyond early phase
= Leading cause of attrition now lack of clinical activity versus
toxicity
* Lack of predictability of toxicity and effect using
traditional animal models

* Attempt to shorten cancer drug development timelines
* “Exploratory IND” FDA guidance pages 13-17

* Proof of principle, pharmacodynamically driven, phase
0 trials

Health Products and Food Branch

Phase 0 - Patient perspective

* Potential

= Harm (including biopsies)

= Delay in participation in CTs with possible therapeutic benefit

= Balanced by lower dose and limited exposure - thus reduced toxicity
« Ethical responsibility to obtain useful results

» Testing of each biopsy specimen

= Rigorous attention to assay development

= Potential for validated assays becoming surrogate markers

* Most likely to provide important information for
Investigational Agents that fail to modify intended targets
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Characteristics of Phase | Trials

* Subject population:
= for lower risk products: healthy volunteers

= for higher risk, potentially toxic (eg. Oncology) or most biologics,
patients are recruited

» Sample size typically around 20

 Single-dose escalation or repeat-dose range or escalation
* Randomized double-blind parallel group or cross-over
 Single arm, proof-of-concept

* Thorough QT/QTc studies

Health Products and Food Branch

Characteristics of Phase | Trials

Endpoints:
= Safety, including effects on QT/QTc interval
» MTD, Recommended Phase 2 Dose (RP2D)
» PK/PD (AUC,, C, . T
= Bioavailability

vs PD markers)

max? max?

» Metabolism and elimination (elimination half-life)
* Drug and food interactions

* Formulation testing / bioequivalence

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies
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Goals of Preclinical Safety Evaluation

The primary goals of preclinical safety evaluation are (ICH S6):

1) To identify an initial safe dose and subsequent dose escalation
schemes in humans

2) To identify potential target organs for toxicity and for the study of
whether such toxicity is reversible

3) To identify safety parameters for clinical monitoring

Health Products and Food Branch

Core Toxicity Evaluation

For single-dose phase | and repeat-dose phase | studies of
up to 14 days duration:

=  ADME/toxicokinetics in rodent and non-rodent animal species

= Safety pharmacology (cardiovascular, CNS, respiratory — ICH S7A)

* Non-clinical evaluation of the potential for QT-prolongation (ICH S7B)
= Single-dose in 2 mammalian species (ICH M3)

* 14-day repeat-dose in rodent and non-rodent animal species (ICH M3)

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Core Toxicity Evaluation
Genotoxicity studies (ICH S2B):

* A test for gene mutation in bacteria

* An in vitro test with cytogenetic evaluation of
chromosomal damage with mammalian cells
or an in vitro mouse lymphoma tk assay

* An in vivo test for chromosomal damage using
rodent hematopoietic cells

Health Products and Food Branch

Core Toxicity Evaluation
Reproductive toxicity studies (ICH M3):

* Male and female reproductive organs should always be evaluated in the
repeated-dose toxicity studies

» Japan - assessment of female fertility and embryo-fetal development
should be completed prior to the inclusion of women of childbearing
potential using birth control in any type of clinical trial

* EU - assessment of embryo-fetal development should be completed prior
to Phase | trials in women of childbearing potential and female fertility
studies prior to Phase lll trials

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 6
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Core Toxicity Evaluation

Reproductive toxicity studies (ICH M3, continued):

* US & Canada - women of childbearing potential may be included in early,
carefully monitored studies without reproduction toxicity studies provided
appropriate precautions are taken to minimise risk (male and female
reproductive organs are evaluated in repeated-dose toxicity studies)

* Pregnant women - Prior to the inclusion of pregnant women in clinical trials,
all the reproduction toxicity studies and the standard battery of genotoxicity
tests should be conducted, and safety data from previous human exposure
are generally needed

Health Products and Food Branch

Core Toxicity Evaluation

Local tolerance

» assessment of local tolerance may be part of
other toxicity studies

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Considerations for Biologics

ICH S6:
Preclinical Safety Evaluation of Biotechnology-Derived Pharmaceuticals

= Specifications of test material:
* Itis preferable to rely on purification processes to remove impurities and
contaminants rather than to establish a preclinical testing program for their
qualification

» The product should be sufficiently characterised to allow an appropriate design
of preclinical safety studies

* In general, the product that is used in the definitive pharmacology and
toxicology studies should be comparable to the product proposed for the initial
clinical studies

Health Products and Food Branch

Considerations for Biologics

Preclinical safety testing should consider:
* selection of the relevant animal species
* age

* physiological state

* the manner of delivery, including dose, route of
administration, and treatment regimen

« stability of the test material under the conditions of use

g
i : PR
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Considerations for Biologics

» Safety evaluation programs should normally include two relevant species

* A relevant species is one in which the test material is pharmacologically
active due to the expression of the receptor or an epitope (in the case of
monoclonal antibodies)

= Comparative affinity Binding data for dose considerations

* Sample size adequate to assess potential toxicity; frequent and prolonged
monitoring (e.g., when using non-human primates)

Health Products and Food Branch

Considerations for Biologics

* Measurement of antibodies should be performed when
conducting repeated dose toxicity studies

* The effects of antibody formation on PK/PD parameters
(neutralizing effect), incidence and/or severity of adverse
effects, complement activation, or the emergence of new toxic
effects should be considered

* Attention should also be paid to the evaluation of possible
pathological changes related to immune complex formation
and deposition

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical
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Health Products and Food Branch

Considerations for Biologics

» Standard battery of genotoxicity studies generally not applicable

» Standard carcinogenicity bioassays are generally inappropriate
for biotechnology-derived pharmaceuticals

= To explore carcinogenic potential, may use malignant and normal cell
lines

= When in vitro data give cause for concern about carcinogenic potential,
further studies in relevant animal models may be needed

Health Products and Food Branch

Preclinical Testing for
Cytotoxic/Cytostatic Drugs

EMEA: Note for guidance on the pre-clinical evaluation of anticancer medicinal
products

Drug Activity:
* In vitro activity profile on panel of cell lines
* In vivo animal tumour model

Evaluate Toxicity:
* To establish the MTD to be used to define the starting dose in Phase |

* To identify effects on vital functions and target organ toxicity in relation to
drug exposure and “treatment cycles” to support dose escalation in Phase |
studies and duration of therapy

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)’

BANGKOK, 2-6 FEB 2009
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Preclinical Testing for
Cytotoxic/Cytostatic Drugs

» Safety pharmacology for compounds with a novel mechanism of
action

» Single-dose studies in mice and rats to determine MTD

* Repeated-dose toxicity study of limited duration (2 to 4 weeks or 1 to
2 cycles) in two rodent species to assess target organ toxicity and
reversibility of effects

* Rodent and non-rodent for drugs with novel mechanism of action
* Genotoxicity/carcinogenicity not required prior to Phase | and Il
* Reproduction toxicity studies not required

* Local tolerance

Health Products and Food Branch

Phase | in Oncology

Objectives of Phase 1 oncology trials

* Evaluate safety and tolerance

* Determine dose-limiting toxicity

* Define maximum tolerated dose

» Define optimal biologically active dose

* Determine dose and schedule for initial Phase Il efficacy trials
* Evaluate pharmacokinetics (ADME)

» Evaluate effects on molecular target or pathway

* Observe for preliminary evidence of antitumour activity

(Br J Clin Pharmacol. 2006 July; 62(1): 15-26)
- R — ,
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Health Products and Food Branch

Phase | in Oncology

Goal is to escalate to the MTD rapidly, but
safely, to minimize the likelihood of treating
patients at doses that are too low to yield
benefit or too high that they do harm

Health Products and Food Branch

Phase | in Oncology

Approaches to determine starting dose:

* 1/3 of the toxic dose low (TDL) in a large animal
species (TDL = the lowest dose that produces drug-
induced pathological alterations in hematological,
chemical, clinical, or morphological parameters and
which, when doubled, produces no lethality)

* 1/10 of lethal dose in mice (expressed in mg/m?2) if
nontoxic in large species

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)’

BANGKOK, 2-6 FEB 2009
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Dose-Escalation Methods

* Modified Fibonacci sequence (100%, 67%, 50%, 40%, and 33%), with 3
patients treated per cohort

= for sake of clarity, better to label decreasing increment schemes as
such, specifying the increments, without invoking Fibonacci.

* Target dose-limiting toxicity rate (e.g., 33%, 50%) chosen based on whether
or not the drug has potential for unpredictable, irreversible, or life-
threatening toxicity

* DLT = consists of serious or life-threatening side effects, but reversible

* Escalation methods are “adaptive”

Leonardo of Pisa (Fibonacci)

Posed, and solved, a problem involving the growth of a hypothetical
population of rabbits.

The number sequence was known to Indian mathematicians as early as
the 6th century, but it was Fibonacci's Liber Abaci that introduced it to the
West.

Sequence of numbers, each number is the sum of the previous two
numbers. Thus the sequence begins 0,1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89,
144, 233, 377, 610, 987, etc.

The number sequence, wherein the next number equals the sum of the two previous numbers (1,
1,2, 3,5, 8,13, 21. . .) is familiar to many people, but the modification used in phase | trials to give
progressively smaller increases (2n, 3.3n, 5n, 7n, 9n, 12n, 16n as multiples of the initial dose, or
100%, 65%, 52%, 40%, 29%, 33%, 33% increase over the previous dose) is not so straightforward.

For the sake of clarity, perhaps better to label decreasing increment schemes as such, specifying
the increments, without invoking Fibonacci

*Letter to Editor: Modified Fibonacci Search by George A. Omura University of
Alabama at Birmingham, Birmingham, AL

APEC LSIF PROJECT “Capacity
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Dose-Escalation Methods

* For toxicity rate of 33%:

= |f 0/3 patients has DLT, then escalate

= If 2/3 or 3/3 patients have DLT, then escalation stops and
the current dose is the MTD

= If 1/3 patients has DLT, then 3 additional patients are
treated; the dose is escalated only if none of the 3
additional patients has DLT

MTD = dose at which 2 2 patients experience DLT

RP2D = next lower dose at which no more than 1/6
patients has DLT

Health Products and Food Branch

Dose-Escalation Methods

* For toxicity rate of 50%:

= |f 0/3 patients has DLT, then escalate

= |f 3/3 patients have DLT, then escalation stops, and the current dose is
the MTD

= If 1/3 or 2/3 patients has DLT, then 3 additional patients are treated.
The dose is escalated only if <2/6 patients have dose-limiting toxicity

MTD= dose at which 23 patients experience DLT

RP2D= next lower dose at which <2/6 patients have DLT

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies
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Dose-Escalation Methods

* Bayesian methods where set of prior
information and data on each subject is taken
into consideration in deciding the dose for the
subject

* For newer targeted therapies, goal may be to
determine the biological effect level rather
than the MTD

Health Products and Food Branch

Dose-Escalation Methods

Dose-limiting toxicities should be defined:

» Specific toxicities may be defined based on the known
toxic effects of the drug (e.g., haematological toxicity)
and/or

» Defined as any toxicity of a pre-defined threshold grade

» Grading of toxicities must be based on an established
toxicity scale such as the NCI CTCAE v.3

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 15



ADVANCED WORKSHOP : REVIEW OF BANGKOK, 2-6 FEB 2009
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Approach in Review

Benefit / risk judgement call:

* Lower risk products — healthy volunteers
* Higher risk products — patients

* Potential toxicity with drug target (e.g., immune system, coagulation
pathway)

* Route of administration
* Adequacy of pre-clinical program
» Extent of toxicological findings

Regardless of study population, always link the nonclinical
toxicological findings to the clinical safety assessments

Exercise

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)’
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Background regarding TeGenero

* FIM, first in class superagonist monoclonal Antibody
“specific” to CD28 Antigen of T Lymphocytes

* 8 NHRV - 2 of them placebo (first of 4 cohorts to be
administered escalating doses of |V infusions of
TGN1412)

* To assess safety, PK and immunogenicity

* 10 minute infusions — whole cohort dosed in ONE hour

Health Products and Food Branch

Exercise Using Two TeGenero Literature Articles

American Journal of Therapeutics

“First-in-Man (FIM) Clinical Trials Post-TeGenero: A Review of the Impact of the TeGenero
Trial on the Design, Conduct, and Ethics of FIM Trials.”

Therapeutic Commentary
American Journal of Therapeutics (AJT). 14(6):594-604, Nov/Dec 2007
Nada, Adel MD, MS, CPI 1*; Somberg, John MD 2

Lancet

“Establishing Risk of human experimentation with drugs: lessons from TGN1412”
Viewpoint

Lancet 2006; 368:1387-91, Oct 14, 2006

Kenter, MJH, Cohen, AF

APEC LSIF PROJECT “Capacity
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TeGenero Questions
Lancet

1.What are the key factors that should have been
considered in assessing the trial?

2.How was the review done by the MHRA — UK
regulator?

3.What key test(s) should have been done?

Health Products and Food Branch

TeGenero Questions
AJT — A review of the Impact

More Emphasis on Controversy, reaction, general approach to FIH trials, ethics

1. What were the issues identified with the determination of the starting dose?

2. What ethical issues were raised that are not generally in the Regulators domain?

3. Any other comments on analysis? (critical thinking exercise)

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)’
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Lancet

1. What are the key factors that should have been
considered in assessing the trial?

Answers should include:

* Preclinical data incomplete

* Related CTs of similar Antibodies not included in the package
* Specificity of action overestimated

* Accuracy of “100% homology”
= restricted to one area
= NO sequence comparison provided

* Fraction of NOAEL dose used but ignored some date

TeGenero Questions|
Lancet

Health Products and Food Branch

2. How was the review done by the MHRA - UK regulator?
Answers should include:
3 distinct sub-reports (without interdisciplinary communication)

= Medical

= Pharmaceutical

= pharmaco-tox — safety

3. What key test(s) should have been done?
Answers should include:

* Affinity binding (in-vitro testing)

* Sequence comparison of human, rhesus and cynomologus monkey
should have been provided

APEC LSIF PROJECT “Capacity
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TeGenero Questions

1. What were the issues identified with the determination
of the starting dose?

Answers should include:

* NOAEL,MSD, HED - factor of 10, versus alternate approaches to determining dose
MABEL,
Mciro dosing
NOEL

* ICH S6 warns tox studies in non-relevant species may be misleading — Species specificity
especially with biotechnology derived products

* On and off target (exaggerated pharmacologic action and idiosyncratic) related side effects
or adverse events should have been discussed

TeGenero Questions

AJT

Health Products and Food Branch

2. What ethical issues were raised that are not generally in
the Regulators domain?

Answers should include:

* Participant compensation for risk assumption
* Participant compensation for research related injury
* Not part of Risk Benefit analysis — important to understand the limits of review

3. Any other comments on analysis? (critical thinking
exercise)

Answers should include:

* overanalyzed wrt statistical evaluation, cohort size, PIs

APEC LSIF PROJECT “Capacity
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Development to 15t in

Sudhichai Chokekijchai M.D.
Chief Scientific Officer
Novartis (Thailand)

International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human Use

I

ICH

Stages of Pharmaceutical Development

Stage 1

Stage 2 Stage 3 Stage 4
Drug Discovery | PRECLINICAL CLINICAL TRIALS FDA REVIEW
' PHASE1  PHASE3
20-100 1000-5000 m|
E\'olumeers Volunteers E / \
1
Hr— —3 |5 [ Foa
= — e
"-_EJ 5Compounds |5l _————=\ Approved
— o | _ 6| vrug
o 2 <
= (=] |
= 100-500 =z
Volunteers
6 YEARS «— 2 YEARS —|

Ref. Pharmaceutical Industry Profile 2005, Pharmaceutical Research and

Manufacturers of America (htto:/www.phrma. org/pubhcaﬂonT‘?ﬁﬁﬂ‘W
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Technical Development Challenges
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gt

ow Does Technical Development Manage Risks?

ICH

Selecting Right Molecule for Development

Technical Development conducts Developability Assessment

Target & hit identification, hit Candidate
validation, lead selection selection process

... through strong collaboration with Discovery

= Synthesis = Assess physicochemical & = Get a complete
considerations biopharmaceutical properties of picture of

= Solubility drug substance bioavailability
considerations = Assess synthesis hurdles fesies

= Dosing vehicles selection * Assess impacts
of drug

substance
= Assess impact of dose on properties and

potential dosage forms formulation on
bioavailability

= Assess formulation feasibility

ICH
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Drug Product Design

forms

= Clinical needs

Product performance

Patient acceptance

Marketing considerat

Selection criteria for dosage

= Dose/Onset/Duration of action

ions

ICH

PK in Drug Development

different patients

Concentration (nghml)
2

2
2

different response
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" J
Mission Statement — Translational Medicine

...... drives Innovative and Cutting Edge Science from
Discovery to the Market through the selection, profiling
and effective global development of successful
Novartis medicines to enhance the quality of people’s

lives

ICH

J DRA mvolvemett in the Drfg Development Process
:
Pre-clinical  Phi Ph Ph Ph 9 " post
re-clinica ase ase ase ase oS
Phase 1/PoC ila 11b 111 Approval  [Zinch

SDP: Submission
De:

i v
efficacy and safety

“Selection for proof
of concept (sPoC)”

DDP: Development
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" JE
3 . .
TM’s Contribution to Development Process
Exploratory Phase
= sPoC m ISA = PoC = DDPm FDP n SDP
=ALIGN@DDP | Registration
! Process
TM Deliverables/Contributions . TM Contribution to IPT
« Coordination of external input (PoC Summit) ! Contribution to Full Development CDP
* PoC Plan | = Support development program strategy
* PoC conduct (incl. studies preparing PoC) i = Conduct Profiling Clin. Pharm. Studies
* Post-PoC and Peri-PoC plan i = Support steps toward commercialization
« Preparation_of the steps toward full development
m Early Project Team = International Project Team
<« RES P ¢ ™ > < Discovery Profilingss==s«=«x-- >
—— TM cointributes to all phases of development conducting a multitude of clinical trials
15 safety FDP=Full development decision point
PoC=Proof of concept I! I} SDP=Submission development point
DDP=Development decision point

Overview of TM Study Types

Exploratory Phase
First in man (FIM) study: a single dose safety & tolerability study in healthy
volunteers, or a single dose study in patients (depending on the indication). May
already provide relevant PoC readout.
Multiple dose safety & tolerability study in HVs or patients
*PoC study
Validation studies (e.g. supported by Clinical Innovation Fund)
*In many cases SD and MD safety & tolerability studies results are needed for preparation of
PoC study
Confirmatory Phase
+  Human ADME study

« Multiple pharmacokinetic studies, e.g. relative/absolute bioavailability, dose
linearity, investigation on factors food, age and gender, special populations
(hepatic and renal impairment), drug-drug interaction studies

« Imaging/biomarker studies
« ECG studies (preclinical signals?)
« Phototoxicity study (preclinical signals?)

ICHt
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Types of studies — Classic Clinical Pharmacology

mAbout 60% of the studies run by TM are simple
studies with either a PK or safety focus

o FIM
o QTe
0 Drug/drug interaction
0 Bio-equivalent
O Bio-availability (absolute or comparative)
o Food effect
o ADME
0 Special populations
= Renall/ Hepatic/ Japanese

ICHt
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"
Types of studies (2) — Complex scientific studies

m About 40% of the studies run by TM are complex
studies with a Pharmacodynamic or safety focus
FIM (Multiple dose)

POM

POC

Methodology

PK/PD

Adaptive

O 0o o o o g

ICH

"
Phase | (Healthy Volunteers) CROs
Specialized Hospital Clinics (Patients)
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" JEE
TM is Global

Tokyo
Tsukuba

ICH

Early Phase Studies to support PoC

ICHt
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" JEE
Single Ascending Dose Study: Interleaved Design

Weeks Week 1 | Week 2 | Week 3 | Week 4 | Week 5 | Week 6 | Week 7 | Week 8 | Week9

A 5mg 50 mg Plac

Cohort 1 B 5mg Plac 400 mg

C Plac 50 mg 400 mg

A 10 mg 100 mg Plac

Cohort 2 B 10 mg Plac 800 mg

C Plac 100 mg 800 mg

A 20 mg 200 mg Plac

Cohort 3 B 20 mg Plac 1600 mg

C Plac 200mg 1600 mg

Randomized, double blind, interleaved, ascending dose study with placebo substitution in 36 healthy volunteers (12

ICH

" JE
Multiple Ascending Dose Study: Classical Design

Design: Randomized, double-blind, placebo-controlled, parallel
group, time-lagged, ascending multiple oral dose study

Objectives: Safety, tolerability, PK and/or PD of ascending multiple
oral doses in healthy volunteers

Sample size: 24 — 36 subjects (depending on number of doses)

PD assessments

Cohort 1 m’ ‘ Dose 1 <> Baseline

Cohort 2 0 ‘ Dose 2 # Wesk 1

Cohort 3 <> g Dose 3 ‘ ‘ Week 4
Cohort 4 ()Dc(}e 4IMTD §

ICHt
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"
The Spectrum of “POC”

mProof of Commercialization
aProof of Efficacy

mProof of Mechanism
mProof of Target*

m* Proof of Target Modulation

ICH

" S
Characteristics of PoC Trials

PoC trials typically are short and involve relatively few
patients/healthy subjects

Studies should enable intelligent Go/No-Go decisions
Studies often lack power for statistical significance

This places an emphasis on the quality of the read-outs (e.g.
pharmacodynamic parameters, biomarkers) to yield insights into
the relevant human physiology

To ensure high-quality read-outs investigators have to be
adequately trained and relevant procedures closely monitored.

ICHt
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| 3 W= Ml Your health and safety..our priority Votre santé et votre sécurité... notre priorité
Helping the people of Canada maintain Aider les Canadiens et les Canadiennes

and improve their health a maintenir et a améliorer leur santé

Science Based Approach
Review of Drug Development Article

and

Recent Example

Norman Viner, MD

Biologics and Genetic

Therapies Directorate

February 02, 2009

| [ ISl Your health and safety..our priority Votre santé et votre sécurité... notre priorité
Helping the people of Canada maintain Aider les Canadiens et les Canadiennes
and improve their health a maintenir et a améliorer leur santé

Disclaimer: The information within this presentation
is based on the presenter's expertise and
experience, and represents the views of the
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An integrated science-based approach to drug development

Editorial overview
Current Opinion in Immunology 2008, 20:426-430
Paul WHI Parren and Jan GJ van de Winkel

Health Products and Food Branch

Monoclonal Antibodies and related molecules

* Antibody fragments
* Fusion proteins

* Conjugates
* Approximately 2 dozen approved to date
CTs of this class of therapeutic proteins is accelerating

Technological advances from fully mouse to fully human has reduced
immunogenicity
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Health Products and Food Branch

Concept centers around 3 main aspects

e Target
* Antibody
* Patient

Target — 1st Step

+ ‘Exquisite’ target specificity
* Requires extensive knowledge of the target

= Ability to modulate disease outcome
= ‘Drugability’

» Overexpressed in pathogenesis, low or absent in other tissue/organs
= Often cell surface receptors or their ligands
» EGF receptors, TNF alpha

APEC LSIF PROJECT “Capacity
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Antibody Design — 2nd step

* Must bind with high affinity and specificity

* High throughput screening can do both in parallel

* Now improved understanding / manipulation of Fc portion
= Protein engineering
= Glyco-engineering
* IgG1 versus IgG2 and IgG4 (cancer versus immune
function)
= Can In vivo stability issues be overcome with novel approaches

* Combining therapeutic antibodies with drugs/toxins

Health Products and Food Branch

The Patient —where it really counts

* Addressing safety

* Proof of concept

» Efficacy

Inter-individual genetic heterogeneity or polymorphisms

* Herceptin is only effective against breast Ca that over-expresses the
ErbB2

* (or Her-2) target
Disease associated mutations

 Erbitux or Vectibix (anti-ErbB1 or EGF receptors) not effective in patients
containing tumours with a mutated K-ras
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Trends in therapeutic antibody development

* Now ‘centre stage’
= Overtaking more traditional (small molecules)

* Demonstrating efficacy in 1st line and long term
treatments

* Being used as cocktails but with some increased risk

= Natalizumab associated with JC virus activation causing
Progressive Multifocal Leukoencephalopathy (PML) with
other immune modulators

Health Products and Food Branch

From the Breastcancer.org site

There are three tests for HER2-positive cancer:
¢ |HC test (IHC stands for ImmunoHistoChemistry)
= The IHC test shows if there is too much HER2 receptor protein in the cancer cells.
= The results of the IHC test can be 0 (negative), 1+ (negative), 2+ (borderline), or 3+ (positive).
* FISH test (FISH stands for Fluorescence In Situ Hybridization)
= The FISH test shows if there are too many copies of the HER2 gene in the cancer cells.
= The results of the FISH test can be "positive" (extra copies) or "negative" (normal number of copies).
e SPoT-Light HER2 CISH test (SPoT stands for Subtraction Probe Technology and CISH
stands for Chromogenic In Situ Hybridization)
= The SPoT-Light test shows if there are too many copies of the HER2 gene in the cancer cells.

= The results of the SPoT-Light test can be "positive" (extra copies) or "negative" (normal number of
copies).

“Find out which HER2 test you had. This is important. Only cancers that test IHC "3+" or
FISH or SPoT-Light "positive" will respond well to therapy that works against HER2. An

IHC 2+ test result is called borderline. If you have a 2+ result, you can and should ask to
have the tissue tested with the FISH or SPoT-Light test.”
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Posted January 15t, 2009

* The American Society of Clinical Oncology (ASCO) today released its first
"Provisional Clinical Opinion" on the use of KRAS gene mutation testing in patients
with metastatic colorectal cancer to guide use of the epidermal growth factor
receptor (EGFR) inhibitors cetuximab (Erbitux) and panitumumab (Vectibix).

* ASCO's Provisional Clinical Opinion recommends that all patients with metastatic
colorectal cancer who are candidates for anti-EGFR therapy have their tumors
tested for KRAS gene mutations before receiving these agents.

"Based on systematic reviews of the relevant literature, all patients with metastatic
colorectal carcinoma who are candidates for anti-EGFR antibody therapy should
have their tumour tested for KRAS mutations in a Clinical Laboratory Improvement
Amendments (CLIA)-accredited laboratory. If KRAS mutation in codon 12 or 13 is
detected, then patients with metastatic colorectal carcinoma should not receive
anti-EGFR antibody therapy as part of their treatment.”

Health Products and Food Branch

Recent Example

* Large Sponsor with new ‘Antibody Fusion Protein’
» Aggressive development program (5 trials at once)

* Trouble with ‘scale up’
* BGTE worked together as ateam ....
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Synopsis of the response to C&M IR

¢ All clinical trials to date have been conducted with the Early Process Material EPM
(Phase 1 and 2)

¢ Current Process Material CPM has a significantly higher impurity (5-9% of 6AA +
AB fusion protein

* The variant is not biologically active

* No bioequivalence studies were carried out.

* CPM shows a similar profile to the EPM in terms effect

* In addition mean plasma concentration over time is similar between the two
materials - mouse study

* No specific in vitro studies were conducted to evaluate tissue cross reactivity or
secondary pharmacodymanics. These studies were performed with EPM

Health Products and Food Branch

Clinical IR

* Upon review of the impurity profiles for the ‘Antibody Fusion Protein’
produced by the EPM compared with the CPM - BGTD has determined
that the products do not appear to be comparable.

The majority of the submitted supporting data from non-clinical and
clinical studies has utilized the EPM.

* Therefore to support the proposed later stage clinical development
program, further non-clinical and possible clinical data should be
provided utilizing the CPM.
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Clinical IR cont’d

According to our review it appears that CPM has been utilized in the
following non-clinical studies:

1. Invitro testing

2. Single dose subcutaneous acute ‘disease specific’ mouse model to
determine pharmacodynamic activity

3. Single dose subcutaneous acute ‘ordinary’ mouse model to determine
pharmacokinetic activity

4. In-silico assessment for immunogenicity

5. An ongoing 52-week primate study for chronic toxicity

Health Products and Food Branch

Clinical IR cont’'d

BGTD believes that the final data from the 52-week primate toxicity study is required
to support the proposed later stage clinical development program.

This data should include full toxicity safety data, local tolerance data and
immunogenicity data relative to EPM.

As such, it is recommended that you withdraw the current proposed clinical trials until
the final data from the 52-week monkey study is available for review.

It is also possible that following review of the chronic toxicity data there may be
further recommendations such as to perform a formal bridging clinical trial

We urge you to consider requesting a pre-CTA meeting prior to re-submitting

If there is no further data to support these submissions and you choose not
to withdraw BGTD will issue Non Satisfactory Notices before the default
dates
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Sudhichai Chokekijchai M.D.
Chief Scientific Officer
Novartis(Thailand)

International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human Use

Overview of Drug Development:
Adaptive Seamless Design

ICH
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Clinical Trials

Definition

Study types included

Phase |

A study that has Tolerability or PK as primary endpoint in the
protocol, independently of the study population and of secondary
parameters

Safety & Tolerability studies (SD or MD in patient or
HV)

Oncological studies in patients with tolerability / MTD
as primary endpoint (efficacy might be a secondary
endpoint)

Drug-Drug interaction &Food Effect

PK in renal or hepatic impaired patients

Phase I1A

An exploratory (non-pivotal) study that has as a primary endpoint
either clinical efficacy, PD, or biological activity, irrespective of
whether conducted in patients or healthy volunteers.

Proof of concept, efficacy, or mechanism
Mechanistic studies

Dose range exploration

Pilot studies

Phase 11B

A definite dose range finding study in patients with efficacy as
primary endpoint.

Exceptionally, Phase 11 studies can be used as pivotal trials (see
below), if the drug is intended to treat life-threatening or severely-
debilitating illnesses (e.g., in oncological indications)

m Definite dose finding studies
m Extension studies of Phase 1B studies

ICH

Clinical Trials

Definition

Study types included

Phase I11A

A study that is a pivotal* trial, e.g., a trial designed and
executed to get the statistically significant evidence of
efficacy and safety as required by HAs for approval of a
NDA or sNDA. This also includes studies with the aim to
include claims into the label as well as postmarketing
commitments.

m Pivotal studies (vs placebo or comparator)
m Long term saftey studies requied for registration
m Local registration studies

m Post marketing study commitments

m Phase 111 A extension studies

Phase llIB

A study that is started prior to approval and whose
primary intention is the support of publications rather
than registration or label changes, e.g. results are not
intended to be included in the submission dossier.

All studies intended to support publication claims
or to prepare launch, which start before approval
but are not intended for regulatory submissions

Phase IV

A study that is started after approval and whose primary
intention is the support of publications rather than
registration or label changes, e.g. results are not intended
to be included in a submission dossier.

Post marketing surveillance studies
Studies intended to support publication claims

ICHt
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Pivotal Trial

« A pivotal trial is a trial designed and executed
to get the statistically significant evidence on
efficacy and long term safety as required by
HAs for approval of an NDA or sNDA.

 This also includes studies with the aim to
include claims into the label.

ICH

"
Clinical Development Plan

m The Clinical Development Plan (CDP) is the tool
that “bridges the gap between vision and the
day-to-day activities of large multidisciplinary
organizations. The vision is transformed into
distinct implementation phases and discrete
steps, called clinical studies, each with well-
defined milestones and deliverables.”

ICHt
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Adaptive Designs in Clinical Development

Introduction and motivation for Adaptive
Designs

m Adaptive and Seamless designs
Classical vs. Seamless development
Example of Adaptive Seamless Design
Final Remarks

ICH

" S
Possible Adaptations

m Adaptive designs: using accumulating data to decide on
how to modify aspects of the trial without undermining
the validity and integrity of the trial

m Adaptations can include

Early stopping (futility, early rejection)

Sample size re-assessment

Treatment allocation ratios

Treatment arms (dropping, adding arms)

Hypotheses (Non-inferiority vs. superiority)

Population (inclusion/exclusion criteria; subgroups)

Test statistics

Combine trials / treatment phases (Adaptive Seamless Designs)

ICHt
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" S
Classical Full Development

Fixed Trial Designs Paradigm, in particular for Phase Il
m Standard trial designs allow little learning during the conduct of the trial

= “Established” adaptations are used in group-sequential trials where

stopping for superiority or futility can be done according to pre-defined
rules at interim analyses

m Clearly separated development phases (Il and 1l1)

m [f applied to all clinical projects one misses opportunities for better use of
information and more ethical drug development

ICH

Classical Phase lll:
Confirmation, Hypothesis Testing and Error Control

Proof of efficacy in phase lll trials:

= Show that observed treatment effect is ‘real’ and not just random via testing of
statistical hypotheses

= Regulatory practice and guidelines (e.g. ICH E9) ask that the false positive error
rate is controlled for pivotal trials (usually 2.5%)

n Trial designs, analysis and decisions rules at interim analysis are pre-defined
= Emphasis on trial ‘integrity’ (e.g., regarding confidentiality of interim results)
Error control:

= Multiple hypothesis testing or changes of design characteristics at interim alters
the false positive error rate of a standard statistical test

ICHt
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“ JE
Adaptive /seamless phase Il/Phase lll trial

Primary objective - to combine “treatment selection” and
“confirmation” in one trial

« Enroll patients into the trial

« During the trial, select the optimal dose (or population) based on

interim data based on surrogate marker, early read-out of endpoint, or
primary endpoint

« Enroliment continues only on the selected dose and the comparator
arm

All data from chosen arm and comparator is used in final analysis, using
novel statistical methods for combining evidence from first and second
stage to control of false positive error rate and maintaining trial integrity

BANGKOK, 2-6 FEB 2009

ICH

separate phase Il and Il trials (1)
m  Standard 2 phases
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A
Plan & Design B Plan &
Phase llb C ;  Design
D 3 Phase IlI
Control —':

m  Adaptive Seamless Design

Comparison of ASD for treatment selection with

Learning, Selecting and Confirming

A ‘
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*

m Dose Selection

ICHt
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“ JE
Comparison of ASD for treatment selection
with separate phase Il and lll trials (2)

m Advantages of adaptive seamless designs

= Shorter overall development time =» effective drugs are made available earlier
for the patients

= Increase of information value given the same number of patients
= Long term safety available earlier (extension of Stage | patients)

m Logistical differences
= Number of treatment groups can change during trial = resulting implications
in drug supply
Centers would have to be made aware of flexible sample sizes
Informed consent may need to be modified at interim
Sufficient time for Health Authority interaction

Careful consideration of trial integrity issues, including the interim analysis
decision process and personnel

ICH

" JEE
RADOOl1+Femara, advanced breast cancer

m Motivation for adaptation

Selection of appropriate patient sub-group and confirmation of benefit
in one seamless phase Il/lll trial

m Design specifications: 2-stage seamless adaptive design
Stage 1

m sub-group selection (options: sub-group or all-patients)

m futility decision at two time points

= sub-group considered is defined upfront, based on evidence external to
the trial

m Sample size could be adjusted at interim points
Stage 2

= achieve confirmation of treatment benefit while maintaining integrity of
trial (false positive rate and bias are controlled)

ICHt
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" J
RADOOl1+Femara, advanced breast cancer

m Adaptive trial design was reviewed by FDA and EMEA,
and considered acceptable for the trial
m Careful consideration and detail was required for the
interim analysis and decision process
What data will be needed to decide to adapt?
Who will see this data, and make this decision?
Will the results of this decision bias the trial?
m Overall, a positive response

ICH

Final Remarks

m  Need for making drug development process more efficient is
recognized by all parties

m Key value of adapting is not in reducing sample size, but given a
constant sample size, increase the information value, thus making
adaptive designs more ethical/efficient

m Ethical reasons justify novel adaptive designs, which combine
learning and confirmation in one single trial while controlling the
overall type | error rate

m  Novartis is committed and dedicated to invest in Research &

Development of ASD on a global level while being in continuous
discussions with Health Authorities

ICHt
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Ethics In CTs

The Role of the Regulator
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The Role of the REB
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Review Ethic Article

Ethics in clinical Trials and Drug Development
Pharma Focus Asia

Clinical Trials

Issue 4 / 2007

Klein, Agnes

http://www.pharmafocusasia.com/magazine/archives/issue4.htm

Health Products and Food Branch

Introduction

* Ethical elements relative to cultural realities of different
jurisdictions

¢ Within the context of ICH GCP

* Never a single answer

e Series of dilemmas which can lead to consensus
building following debate of widely divergent opinions
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Role of Ethics in CTs

* Most aspects of a trial can involve ethical decisions
including; design, conduct, reporting

* In the context of National and International principles,
guidelines and where applicable prescribed governance

Study Design and Conduct is critical

* Little or no probability of success to demonstrate the
hypothesis it is generally unethical

Health Products and Food Branch

Role of Ethics In CTs

Inclusion Criteria and subject selection

= Important to consider if all those to be treated will derive potential benefit from
the proposed therapy.

= Also important to consider if the proposed population will be exposed to undue
risks

= Generally exclusion criteria are used to increase the focus and safety of CTs

Patient Follow up

= Clear delineation between the Investigator and other treating health
professionals

= Ensure data integrity

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies

on Clinical Trial and Good Clinical

Practice (Phase 2)” 3
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Role of Ethics in CTs

Informed Consent

= Adequate information should be imparted to subjects
= Should be fair and balanced
= Full disclosure of risk

= If there is not full disclosure the data integrity is not considered to be
assured

Health Products and Food Branch

How IS It ensured that CTs are
conducted in an
ethical manner?

Different levels of ethical review

* Ranging from a single layer under national authority

* To decentralized multilayer review

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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Why do we need ethical review?

= To deal with potential conflicts of interest

= Assist with openness and full disclosure of results

= Consider the use of placebos from an ethical
perspective

Health Products and Food Branch

Issues of Governance

= In many jurisdictions Ethic review is required (mandated by
regulations)

= Ethics Committees are largely self-governing

Mostly subject to ethical guidelines without regulatory
oversight

Indirect regulation does occur via ICH GCP as a high
standard to help guide many aspects of CTs

= CT inspections (including REBSs) provide assurance that all
provisions (including ethical ones) have been respected

APEC LSIF PROJECT “Capacity
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Are subjects in a position to judge whether
The information provided in an ICF is

complete?

Health Products and Food Branch

Health Canada - Division 5
Drugs For Clinical Trials Involving Human Subjects

Application for Authorization

C.05.005. An application by a sponsor for authorization to sell or import a
drug for the purposes of a clinical trial under this Division shall be
submitted to the Minister, signed and dated by the sponsor's senior
medical or scientific officer in Canada and senior executive officer and
shall contain the following information and documents:

(a) a copy of the protocol for the clinical trial;

(b) a copy of the statement, as it will be set out in each informed consent

form, that States the risks and anticipated benefits

arising to the health of clinical trial subjects as a result of their
participation in the clinical trial;
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Example 1 of Ethics Review Issues

* A Reviewer requested that the wording of an ICF:
= Declaration by the subject that: “This Study has been fully explained to me”
= This is equal to “I certify the completeness of disclosure”
= The REB in question uses “I think | understand...”

= FDA information sheet suggests that although not prohibited, statements like
this may be inappropriate

http://www.fda.gov/oc/ohrt/IRBs/informedconsent.html

* It was pointed out to Health Canada that the ICF review should be limited
to Risk Benefit

* Agreed by senior management to leave “Ethics Review to the REBs”

Health Products and Food Branch

Can the Informed Consent Document or
Informed Consent Form (ICD/ICF) be
considered as part of the Protocol?

APEC LSIF PROJECT “Capacity
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Health Canada - Division 5
Drugs For Clinical Trials Involving Human Subjects

Notification

C.05.007. If the sale or importation of a drug is authorized under this Division, the sponsor may
make one or more of the following changes if the sponsor notifies the Minister in writing
within 15 days after the date of the change:

(a) achange to the chemistry and manufacturing information that does not affect the quality or
safety of theddrug other than a change for which an amendment is required by section
C.05.008; an

(b) a change to the protocol that does not alter the risk to the health of a clinical trial subject,
other than a change for which an amendment is required by section C.05.008.

Amendment
C.05.008......
2) For the purposes of subsection (1), amendments are

(a) amendments to the protocol that affect the selection, monitoring or dismissal of a clinical
trial subject;

(b) amendments to the protocol that affect the evaluation of the clinical efficacy of the drug;
(c) amendments to the protocol that alter the risk to the health of a clinical trial subject;
(d) amendments to the protocol that affect the safety evaluation of the drug;

(e) amendments to the protocol that extend the duration of the clinical trial; and amendments
to the chemistry and manufacturing information that may affect the safety or quality of the

Health Products and Food Branch

Example 2 of Ethics Review Issues

An CT Notification was reviewed

= It was noted that the sponsor had deleted important safety information from
the ICF.

= It was decided after a brief review and discussion with the Sponsor to
correct the deficiency and resubmit the information as an amendment.

As a result an acting manager received 14 amendments
= Turned out the error affected 14 trials!

Confusion ensued
= The acting manager believed that the ICF was separate from the protocol

= Changes to the ICF did not qualify as an amendment
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al to post- approval by CIOMS VI
ssity from first in human until
drawal through the lifecycle of drugs

— Seamless transition from development stage
o the post-approval period

flnedal
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Purpose of Ph\

' To secure early detection of new adverse
ctions or mwr subgroups of
C ngJQf al T—‘! Ity

4

introduce measures to Mmanage those

rJJ}’;

reac

s

Pharmacovigiiance and
isk Management

R

' Post-approval phase is inseparable from development
Ne on between development Div. and

-
Pharr

Approval is just ‘passing point’ of drug lifecycle

+ Continuous Safety Specification from early development
phase to post-approval is important.

~ To consider how to manage the risks if they are identified.

Don't forget the possibility that more effective dosage might
exist.

he concept of CIOMSVI and DSUR must be useful tools
on pharmacovigilance and risk management

flnedal
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What is Ii!ecycle?

I Sales amount transition from launch until
withdrawal

ljunowe sajes

Induction Growing Maturity Decline

Time from launch

N W

Sales transition from launch until withdrawal

N

Lifecycle Management in
Medicinal Products

{}

Execution and implementation of
Strategy that maximizes sales,

Medical ;

To bring out a latent faculties,
To minimize risks,
To activate role of the drug in medical treatment, and to continue it

j Timad
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ed a g

cle, important to keep
e and to boost sales

Irpose, industry have to make
S continuously

s
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2ntify significant safety issues
py clinical studies etc.

-early detection of ADRs

In Japan

f
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\Re-eﬁination

I | The reexamination system is aimed at reconfirmation of
the clinical usefulness of drugs by performing GPSP or
GVP as one aspect of PMS, through collecting
information on the efficacy and safety of the drug during
a specified period of time after approval.

I The surveillance and studies required for reexamination
applications must be performed in compliance with the
GPMSP (GPSP), GCP or GLP depending on their
objective.

B The timing when these drugs should be reexamined is
designated by the MHLW at the time of their approval as
new drugs.

— Reexamination period of drugs containing new active
ingredients: 8 years (maximum 10 years) s

Early Pk‘-Marketl Phase Vigilance :
EPPV

Enforced on Oct 1, 2001

1. To ensure necessary information for appropriate
use (contraindication, careful administration etc )
IS explained to the medical institutions 2 weeks
before delivery.

2. To request medical institutions to use the drugs
carefully and report serious ADRs, if occurred,
iImmediately to pharmaceutical companies

3. To request appropriate use and ADR reporting
repeatedly to medical institutions for 6 months

after delivery.
Pindal

APEC LSIF PROJECT “Capacity
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be
nth)
e intr ion of EPPV
=
12 I\\
10 / \———- —— —-—
Before After
/,,// I
2 /
2 Months elapsed
1 2 3 4 5 6 7 8 9 10 11 12 gjnce launching
r 2001.
Number of before-EPPV is based on 30 new active ingredients launched between Apr. 2000 and Mar. 2001.
Number of after-EPPV is based on 22 new active ingredients launched between Oct. 2001 and Oct. 2002.

findal

PhV Plan anc

' Pharmacovigilance pla %co ponent of CTD
(if the plan has been prepared)
— PMDA recommend to prepare PhV plan until NDA

submission through consultation

- PhV is an important discussion point under
review

Description on review report

Monitor and review the data

of a local periodic report with PSUR

D

Ubmissio

flnedal
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RISK management

Brand name

— To avold misuse

Risk communication tool
— For healthcare professionals & patients
— Package insert, leaflet, website ...etc.

‘It is important that all stakeholders
omprehend the character of the drug,
including ADRs

Benefit / risk balance is key in review !

8

APEC LSIF PROJECT “Capacity
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findal

edin -E2E

?
g data etc.

“We recommenc MAH to conduct

PMS, but ...

f
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me period of time

d time period
discussion with PMDA

findal

\,,

oty has launched a
tablish a new drug

| Q \4A

0 monitor safety issues throughout the life-
of a drug

ok: ate PhV
— To detect safety signal earlier
— Prospect & Pre-avoid measurement

f

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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Expectations for new initiative

I Assessment of safety profile of drugs at
development stage

— Safety for subjects/patients
— Preparation of post-marketing studies

I Assessment of safety profile of drugs NDA
review stage

— agreement between PMDA and industry on
details of post-approval surveys and clinical
studies prior to the approval

Introduction of RisNhnagement System
- Product Management -

I Purpose of RM System

— PMDA will collect, compile, evaluate and manage all the
safety information on new drugs from development to post
approval stages to give guidance and advice to companies
on PMS at early stage and in a timely manner.

¥ PMDA RM System will help the life cycle
management of drugs in safety aspect
— Ildentification safety specification from development stage

— Guidance and advice on designing post-approval surveys,
studies and other activities at review stage

— Evaluation and advice on outcome and problems of post-
approval surveys, studies and other activities etc

Tentatively called ‘Product Management’

flnedal
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Of effective PV

nagement
ougQ
anies

—

y stage)
Completion of lifecycle of a drug

early stage of marketing

e both in PMDA and

ithdrawal of new drugs (at

of patients especially at

BANGKOK, 2-6 FEB 2009

findal

|ld we do ?

f

APEC LSIF PROJECT “Capacity
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approval stage?

Minimize risk
Maximize benefit
to patients

What should we do ?
What can we do ?

il !

Integration=share-continuation !

=

APEC LSIF PROJECT “Capacity

Building For Drug Regulatory Agencies
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Overview of Risk
Management

Risk Management Plans- An Industry Perspective
Dr. Sudhichai Chokekijchai ,
CSO Novartis (Thailand) Limited

(adapted from an RMP training by Dr Judith Sills, Global Head, Medical Safety Operations, DS&E, Novartis)

International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human Use

BANGKOK, 2-6 FEB 2009

ICH

- NEWARaradio
The Emergence of Risk Management

A few years ago

r Pharmacovigilance:

Today

1. Safety divided into pre- 1.
and post-marketing
2. Reactive management 2

through passive
observation

3. Reliance on SR databases 3.
4. Burden on HAs to detect

- | |
5. Risk management plans

rare, drug specific 5.
6. Routine pharmaco-

vigilance is the standard 6.
7. Risk activities generally

not disclosed to public 7.

HAs view safety as a life-
cycle discipline
Prevention is focus of
earlier and better risk
management

New databases and
technologies emerging
HA and sponsor share risk
detection responsibilities

Risk management plans
with most new dossiers

Drug-specific PV often
requested

Risk activities made public
by HA

Adapted frog £~ T raining by Dr.
Judith Sills, G I! I{'\ Medical Safety
Operat. Novartis

APEC LSIF PROJECT “Capacity
Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical
Practice (Phase 2)”
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" JE
Safety Risk Management — What is it?

PROCESS

DOCUMENT

SET OF
INTERVENTIONS

ICH

JEE
The Safety Risk Management Plan ( RMP)

m Is aregulatory document submitted to Health
Authorities
With an application for a new marketing

authorization, with Periodic Safety Update Reports
(PSUR), as a stand alone document

m Document which is legally binding

Once the RMP is accepted by the Health
Authorities, the Market Authorization Holder (MAH)
has a legal obligation to perform the activities

o described in the RMP

|

i

o ICH

APEC LSIF PROJECT “Capacity
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" JE
What are the objectives of a Safety RMP?

The specific objectives of RMPs are three-fold:

m To specify what is and is_not known about safety of a
drug at the time of submission (Safety Specification)

m To further characterize the safety risks post
authorization (Pharmacovigilance Plan)

m Where necessary, to define appropriate measures to
minimize known risks to patients and to monitor the
success of those measures (Risk Minimization Plan
and Evaluation of Effectiveness)

ICH

" J
RMP allows pro-active handling of safety issues

m Business gains for proactive handling of safety issues

No/fewer delays of approval due to safety issues (fewer safety
questions by Health Authorities during approval review and
shorter time required to answer those questions)

Better control of which safety risk management activities are
required if risk identified internally and risk management
activities proposed by MAH rather than mandated by Health
Authorities

Decreased risk of marketing restrictions, unfavorable label
changes and product withdrawals from market

Improved reputation and trust with Health Authorities and
public resulting from proactive, responsible, and transparent
handling of safety issues

Internal consistency around communication and knowledge of
safety information of projects/products

ICHt
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" JEE
Regulatory Requirements for Safety RMPs

m Required for all EU Submissions

m Australia adopted the EU Guidelines on
Risk Management Systems, as described
in Volume 9A, on 13 Nov 2008

m FDA Risk Evaluation and Mitigation
Strategies (REMS) effective March 2008

REMS provided to FDA in addition to Global
RMP

ICH

" J
Regulatory Basis for Safety Risk Management
European Union
0 Volume 9A serves as legal basis

Q Detailed EMEA Guideline for mandatory RMPs issued
late 2005

a Detailed template released in 2006
o Safety Specification summarizing risks
o Pharmacovigilance plan
a Evaluation of need for risk minimization activities
o Risk minimization plan (if appropriate)

0 Revised template based on 2-year experience expected
in 2008

0 EMEA approach focuses more on process - FDA
approach focuses more on assessments

ICHt
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Regulatory Basis for Safety Risk Management
United States
a FDA Risk Management Guidances issued Mar 2005

o Pre-marketing risk assessment

o Good pharmacovigilance practices and assessment (case series, safety signals,
pharmacovigilance plans)

o Risk minimisation action plan (RiskMAP)
o Safety risk management plans requested by FDA for most NDAs

0 Risk Evaluation and Mitigation Strategies (REMS) effective Mar
2008

o To gradually replace RiskMAPs

o “Evaluation of need for REMS” and/or actual REMS plan mandatory for all new
NDAs

o Significant focus on risk minimization metrics
Canada and Australia

Draft legal requirements similar to EU recently proposed

ICH

" S
When do we prepare a safety RMP?

m At the time of a request for approval of a new

drug, new indication, new patient population,
etc.

RMP to be submitted with submission dossier

m Upon identifying a significant new safety

concern o
i

=

m At the request of health authorities

ICHt
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|
When do we update an existing safety RMP

According to Volume 9A of the Rules Governing Medicinal Products
in the European Union (version dated March 2007), Risk
Management Plans should be updated:

m  When new information is available that may impact the current
Safety Specification, Pharmacovigilance Plan or Risk
Minimization activities

m  Within 60 days of an important milestone (pharmacovigilance or
risk minimization activity) being reached or the results of a
study becoming available

m At the request of a Health Authority

Consider whether new risk minimisation activities are needed:

= New safety concern

m Existing safety concern but data suggests that current strategy

ICH

Problem/
conteXt
Stakeholder

ollaboralio -

=S

Risk
management
continuum

ICHt
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*
Different parties involved in risk management
CPatients:

o effectiveness at no risk
o freedom to choose

IHealth care professionals:
0 good effectiveness at low risk
o litigation fear

IRegulators, payers, politicians:
1 good effectiveness, acceptable risk
o fear of litigation and fear of the media
o resource constraints

“IPharmaceutical companies:
o enough effectiveness, acceptable risk
o fear of litigation and fear of the media
o resource constraints
o return maximization: shareholders

ICH

" <ESHUNCESIoNRISK from Medical Products

-

Match Solutions to the Problems

ICHt
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Examples of RMP Goals and Objectives

Drug Goal Objective
Clozapine No agranulocytosis WBC monitoring
Thalidomide No fetal exposure Pregnancy prevention
and monitoring for
pregnancy
Lindane Minimize CNS toxicity | No misuse (overdose
and death or extended use)
Dofetilide Minimize arrhythmia Dose adjustment in
(torsade de pointes) renal impaired,
hospitalize pts while
initiating therapy

Adapted from C.Karwoski, FDA — presentation at DIA Annual Mtg, June 2006

ICH

m Thank you for your attention !

m Questions ?7???

ICHt
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I 5 I Health Santé Your health and Votre santé et votre
Canada  Canada safety...our priority. sécurité...notre priorité.

Pharmacovigilance
Challenges

MedEffect Canada N VTR

Together we can improve Chief, Clinical Trial Division
health product safety Health Canada

MedEffet Canada el 03,2000

Ensemble nous pouvons améliorer e
Vinnocuité des produits de santé Carlada

I 5 I Health Santé Your health and Votre santé et votre
Canada  Canada safety...our priority. sécurité...notre priorité.

Disclaimer: The information within this presentation
is based on the presenter's expertise and
experience, and represents the views of the
presenter for the purposes of a training workshop

MedEffect Canada

Together we can improve
health product safety

MedEffet Canada

Ensemble nous pouvons améliorer e
Vinnocuité des produits de santé Carlada

APEC LSIF PROJECT “Capacity Building
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Provide Overview of some of the

Challenges of Pharmacovigilance
Canadian Perspective

History

Global Perspective
Canadian Approach
Challenges

B ——

19 O R
Evolution
Definition

* From the Greek word ‘Pharmacon’: DRUG
 Latin ‘Viigilare’: TO KEEP WATCH, AWAKE OR ALERT
* SYSTEM for tracking the safety of products
* Consists of:
— Regular and timely review,
— Appraisal and

— Communication of safety information critical to risk
management of products

B ———

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 2



ADVANCED WORKSHOP : REVIEW OF BANGKOK, 2-6 FEB 2009
DRUG DEVELOPMENT IN CLINICAL

TRIALS

Key historical events that stimulated regulations

» First UK law to seek to regulate drugs was the 1868
Pharmacy Act

* USA: 1902 Biologics Control Act

* USA: the 1938 Federal Food, Drug and Cosmetic Act
was passed, which required proof of safety before the
release of a new drug. The category of ‘Prescription-
Only' drugs was codified into law by 1951.

* The thalidomide tragedy in the early 1960 heralded
the modern regulatory system in most western
countries.

&

e

Safety Elements

* Increasing importance globally

« Safety related activities
— Regulatory authority has been more limited and indirect

* Moving toward more active Pharmacovigilance
— PSURS

Post marketing studies

Registries

Risk Management plans (periodicity driven by risk)

Improved communication

0 —

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
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Periodic Safety Update Reports - PSURSs

* Present worldwide safety experience of a medicinal
product at defined times post-authorization:
— Report all relevant new safety information;
— Relate to patient exposure;
— Summarize market authorization status in different countries
— Any significant variations related to safety;
— Create periodically the opportunity for an overall safety re-evaluation;

— Indicate whether changes should be made to product information in order
to optimize the use of the product.

&

e

Two Phases of Safety Reporting

1. Development / Premarket
* ADR reports

» Special reports of unexpected clusters
— DSMBs, Clinical Trial Steering committees, REBs;

« DSURs

— Periodic safety reporting during clinical trials (modeled after
the PSUR for marketed products).

2. Premarket / Marketed

« PSUR
— Periodic Safety Update Reports

Y * Pharmacovigilance Planning

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 4
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Pharmacovigilance just as drug development, is
an lterative process — Life Cycle

« Starts with discovery/identification of a molecule
« Screening in animals
— PD, PK, Toxicology
s it safe for humans?
» Phases (1,2,3) of testing start
» Submission for marketing in a ‘given indication’
e Other Indications, Conditions of Use — under development
» Benefit Risk assessment depend on data and indication
» Safety information builds with time
« Principles of Pharmacovigilance Plans

— Life-cycle and Science-based approach to risk documentation,
effective, harmonized, collaboration between regulators and industry

R

Global Perspective —

MedDRA

Medical Dictionary for Regulatory Activities

< Standardized terminology for classification, retrieval,
presentation and communication of medical information

e Scope: symptoms, signs, diseases and diagnoses,
investigations and tests, therapeutic indications, surgical and
medical procedures, & medical, social and family history

¢ Includes medication error related terms

< Sharing of data requires consistency of data coding and
assessment

« Facilitates standardized electronic transmission of medical
information

(S |

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 5
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Harmonisation of regulatory requirements pioneered by the EU

Formed at a meeting in April 1990 comprised of :

e Six Parties that are directly involved, EU, EFPIA,
MHLW, JPMA FDA and PhRMA

e Three Observers

WHO, CANADA and the EFTA, (represented by
Swissmedic, Switzerland)

* IFPMA

Global Perspective

—

ICH - Efficacy Guidelines (Clinical Safety)

E2A Clinical Safety Data Management: Definitions and Standards for
Expedited Reporting

E2B Clinical Safety Data Management: Data Elements for
Transmission of Individual Case Safety Reports

E2C Clinical Safety Data Management: Periodic Safety Update
Reports for Marketed Drugs

E2E Pharmacovigilance Planning

E2F Development Safety Update Report
g @ 1

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 6
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Regional Pharmacovigilance programs

MedWatch — FDA

EudraVigilance — EMEA

CanadaVigilance

Early-Phase Post Marketing Vigilance (EPPV) Japan

US FDA Model

US FDA does not require RMPs with drug submissions for all products.

FDA provides guidance documents to industry that focus on risk
assessment and minimization during different stages of a drug’s life
cycle and gives direction regarding the development, implementation
and evaluation of risk management activities.

The US FDA will focus on products that pose an unusual type or level
of risk. The proposed legislation is to use REMS (Risk Evaluation and
Mitigation Strategies) that would require manufacturers to submit
RMPs.

(0 |

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 7
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European Medicines Agency Model

* The legislation requires that an RMP (Risk Management
Plan) be submitted to regulators for (almost) all new
products from MAHSs.

e The EMEA states:

— RMP submitted with applications for new medicines and generic products

— When there is a significant change in conditions of use for an authorized
product

— When a safety concern is identified

— When requested by a national regulator

— The EMEA focus is on an RMP on activities that take place after a drug is
marketed.

Scope

The Canada Vigilance Program collects adverse reaction reports
for the following marketed health products approved for use in humans:

» Pharmaceutical drugs (prescription and non-prescription)

+ Biologics (Schedule D, biotechnology products, therapeutic and
diagnostic vaccines and fractionated blood products)

+ Radiopharmaceutical drugs
* Natural health products

1

[
Gy
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Adverse Reaction Reports

¢ Domestic Adverse Reaction Reports
— Serious Adverse Reactions

— Reports concerning reactions occurring in Canada to a product
that is marketed in Canada

— Market Authorization Holder report within 15 calendar days of
receiving the information (expedited reporting)

— Unusual failure in efficacy reports for new drugs

* Foreign Adverse Reaction Reports
— Serious Unexpected Adverse Reactions

— Reports concerning reactions occurring outside Canada to a
product with the same combination of active ingredients that is
marketed in Canada

— Market Authorization Holder reporting within 15 calendar days
of receiving the information (expedited reporting)

Reporting to Canada Vigilance

» Adverse reaction reporting form

— Auvailable Regional/National Offices, MedEffect website,
Compendium of Pharmaceuticals and Specialties (CPS)

e Submit by fax or mail

www.healthcanada.gc.ca/medeffect
www.santecanada.qgc.ca/medeffet
» Toll Free Telephone and Fax

* On-Line

» Verbal reports accepted

» Postage paid mail
»
b' 6 1
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Risk Communication Documents

Target Audience

Public

Health Prof. / Hospitals

* Public Warning

* Health Canada Issued Health
Professional Communication — Dear

* Public Advisory (PA) Health Care Professional Letter
« Health Product Recall Notice (HPC_DHCPL)
(& « Foreign Product Alert (FPA) * Health Canada Issued Health
 Information Undate Professional Communication —
P Notice to Hospitals (HPC-NtoH)
* It's Your Health (IYH) » Canadian Adverse Reaction
« Fact Sheets and Backgrounders Newsletter (CARN)
« Industry Issued Health Professional
MAH | . . o Communication — Dear Health Care
with HA Industry Issued Public Communication Professional Letter (HPC-DHCPL)

(MAH-PC)

« Industry Issued Health Professional
Communication — Notice to
Hospitals (HPC-NtoH)

Post-market
surveillance
in Canada

1

Moving from passive to proactive

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)”

Passive Reactive Proactive || SUSTAINABILITY ||
e.g. spontaneous AR e.g. action in e.g. electronic health record
reporting by health response to use, active surveillance,
professionals and interventions by requested post-market
consumers; US FDA, EU- trials, risk management
mandatory reporting EMEA, etc.) planning, PSURSs, PvPs,
by sponsors automated signal
generation, e-coding on AR
‘ |"’ 6 reports by sponsors
20
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—

Canada Vigilance Database

Business Requirements:
— Clinical trial AR requirements
— Post market AR requirements
— Signal Detection & powerful query tools
— ICH compliant (E2B, MedDRA, ESTRI-Gateway)
— Management & ICSR reporting
— Scanning and Imaging

Capability for future integration

Oct 2006 — Contract signed with ArisGlobal
— Products/services are used by industry including 9 pharmaceutical companies
— Participation in regulatory activities such as FDA’s e-Prompt group, EMEA'’s joint

working groups, MHLW’s E2B Pilot

— Currently working on the implementation of a French language version of their

software at the French Regulatory Agency (I’Agence francgaise de sécurité sanitaire

des produits de santé (AFSSAPS)
—  Currently in Implementation Mode

Integrated and complementary suite of 3 applications which include:
— Core application
— Signal detection tool

L’} — ESTRI gateway module
_

Implementation of Canada Vigilance
Database is a 2 phased approach:

* Phase 1:
— Implementation of core product — March 2008
— Data Migration
— Testing, Validations etc. of product & data
* Phase 2:
— Electronic Reporting by Market Authorization
Holders — 2009
— Communication with stakeholders
— Establish technical interface protocols
— Establish small manufacturer reporting interface
— Reporting requirements
— Pilots to validate

Ce

N
\V)
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DRUG DEVELOPMENT IN CLINICAL

TRIALS

Consumer Reporting Form

» Project to develop form is underway and usability testing of form
to take place February/ March 2008

» Guideline document to be developed

Signal Detection: Adverse Reaction Data

« Reports vary widely in quality, accuracy, and completeness

« Each report represents the suspicion, opinion or observation
of the individual reporter i.e. rarely proven associations

 Significant under-reporting domestically and internationally

» Cause and effect relationships have not been established in
the vast majority of reports submitted

« Population exposure data often unavailable

* AR may be result of non-compliance of patient, medication
error, or other system factors

e May resemble progression of disease

Ce
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Surveillance Programs for Health Products

Health Canada

- Medical device adverse incident reporting
— Acute transfusion reaction monitoring, blood and blood components
- Cells, Tissues and Organs reporting system

- Canada Vigilance: Monitoring system for spontaneous adverse
reaction and medication incident reporting for pharmaceuticals,
biologic and biotechnology products, natural health products (dietary
supplements)

- Monitoring for veterinary drugs

Public Health Agency of Canada
- Preventive vaccines surveillance (scheduled immunization, travel, flu)
- Transfusion Transmitted Injuries Surveillance System
- CJD surveillance program

—

Increased expectations

* Pharmacovigilance (PV) depends heavily on collaboration

— Reach to health care professionals through risk communications has
limitations (passive)

* Operations in need of better integration

— Currently Pre and Post Market regulatory structure is in separate
organizations - not conducive to life-cycle management

— Roles & responsibilities need updating.
e Public scrutiny of PV is higher than ever
— Surveys indicate increased need for transparency and openness

— Expectations for public input and participation in defining major
orientations

e Adverse Reaction monitoring, detection, assessment and risk
mitigation more comprehensive due to the sophisticated
capabilities offered by modern technology

|’} — Our IM/IT needs better integration

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 13
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Health Canada is developing a RMP Model

e The proposed RMP Approach would involve a regulatory
standardized and systematic review of Pharmacovigilance
Plans, a document outlining the product safety specifications
and proposed pharmacovigilance activities and resulting
data/information.

e Proposed RMP Program would be a hybrid of the current
Canadian Status Quo and a Canadianized version of the EMEA
Model.

Challenges —

Pharmacovigilance Regulatory Authority Issues

¢ HC dependent on the voluntary submission of adverse reactions (ARs) by
health professionals, manufacturers and the public.

e Manufacturers (Market Authorization Holders-MAHs) must report ARs if
they have serious or serious unanticipated impact on health.

— they are not obliged to report on evolving global knowledge and experience with
marketed health products

e Canada is working towards the use of complementary information sources
(eg. PSURSs, PVP) and not yet harmonized with international best
practices.

« No authority to compel additional post-market studies/data, labelling
changes or risk communication issuance

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 14
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DRUG DEVELOPMENT IN CLINICAL

TRIALS

Broader Regulatory Issues

* While Canada’s health and safety regime has served Canadians well, it
requires modernization:
— More complex products, more rapid innovation to market, new source countries
— Consumers want more choice and involvement

e Canada’s health protection system was developed in an earlier era
— Food and Drugs Act, 1953

— International counterparts (US, European Union, Australia) have moved to update their
health and safety regimes

¢ Modern legislation is required to successfully implement Canada’s Food
and Consumer Safety Action Plan

—

Modernizing the Food and Drugs Act (Bill C51)

¢ Health Canada proposes a comprehensive modernization of the
Food and Drugs Act that anticipates the present and future
needs of Canadians

Challenges

«  Amendment updates will consist of
— Life-cycle approach to regulating drugs
— Mandatory reporting
— Compliance and enforcement
— Openness and transparency
Food safety

Ce
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Moving Forward

Life-Cycle Approach
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CLINICAL TRIAL REVIEW

»Clinical Trial Applications

+ Ragistration of Clinical Trias
+Clinical Trial ADR Raporting

i

RE-EVALUATION

+ Opportunity to
Re-Eualuate Benefis-Hisk
Profile when Necessary

DRUG SUBMISSION
- Safety, Efficacy, Quality
Banefit-Fisk Assssmant
» Basic Scienific Information
- Results of Clinical Stucies
+ Product Information: Label,
Product Monograph,
Package Leaflet
- fisk Management Pan including
Pharmacovigiance Plan

- Lse in Special Populations

ONGOING

+ Submissoens

for New Indications
+ ADR Reporting including PSURs
+ Post-Market Studies / Triaks
+ Benefit- Risk Communications.

AUTHORIZATIONS
* Types * Obligations an MAH
+ Terms and Conditions. Reporting
+ Ability to Amend Porst-Market Stuciies
Risk Mitigatien Measures.

Defining Confidential Business Information (CBI)

Issue: The lack of a definition and framework to define CBI has led to
inconsistent disclosure practices and has hampered Health Canada’s
efforts to be open and transparent.

Proposal: To define a framework for how to assess CBI in legislation.

Safeguards: The framework would be consistent with the Trade-
Related Aspects of Intellectual Property Rights (TRIPS) Agreement and
would respect Canada’s obligations under the North American Free Trade
Agreement (NAFTA); other federal statutes; and regulatory frameworks of
other jurisdictions.

Regulatory Amendments: For greater certainty, regulations will be
used to define: the types of information that are not considered to be CBI;
when information ceases to be CBI; and, the timing and conditions under
which such information might be disclosed.

BANGKOK, 2-6 FEB 2009
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Sharing information with other governments and organizations

Issue: Health Canada has actively pursued strong partnerships with key
regulatory counterparts to facilitate information sharing on the safety
and/or efficacy of health products, food and consumer products. Some
countries are reluctant to exchange information with HC, including CBI,
without specific legislative authorities and corresponding safeguards.

Proposal: The Department is seeking an authority to enable the
exchange of information with its regulatory counterparts in other
jurisdictions.

Safeguards: Information disclosure could be done through signed
confidentiality agreements.

Regulatory Amendments: The Department does not foresee the need
for regulations with this proposal.

Policy Instruments: Memorandum of Understanding

Conclusions

« The shift from pre-market review to assessing and

w
|

managing the risks and benefits of products throughout
their entire life-cycle is good for all stakeholders (MAH,
Regulators and the consumer).

Canada is moving forward to modernize and harmonize
their Regulations to enable effective Drug Regulation
and Pharmacovigilance in line with the best practices
globally.

&
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—
Thank You

« Thailand, APEC, ICH, Novartis
* Health Canada

— Dr Agnes Klein

— Heather Sutcliffe

- Mike Ward

APEC LSIF PROJECT “Capacity Building
For Drug Regulatory Agencies on Clinical
Trial and Good Clinical Practice (Phase 2)” 18
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Summary of Round Table Discussion
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Summary of Round Table Discussion : Gaps and Challenges for

Implementation, and Suggestion for Future Cooperation

A round table discussion at the close of the “Advanced Workshop : Review of Drug
Development in Clinical Trials” provided an opportunity for open comments or suggestions
from all facilitators and participants to identify gaps and challenges for implementation, and

suggestion for future cooperation.
The comments from facilitators and participants are listed below

Gaps and Challenges for Implementation
Lacks of human resources
Adopted and implemented the same ICH Good Clinical Practice Guideline, but
economies and country have different measures to regulate investigational drugs and
their clinical trials.
The regulatory scientific review/evaluation of investigational drugs and their clinical
trials are not yet existed in a few economies and not fully functioned in some
economies
In the world of global drug development, many therapeutic innovative medicines are
coming out and ready to be tested in clinical trials. Drug Regulatory Agencies need
to perform scientific evaluation in both quality and safety aspects.
Pharmaceutical Industries become more interested to conduct higher risk trials, e.g.

First in Human trial, Adaptive Design, etc, in developing economies.

Suggestion for Future Cooperation
Basically, do the best with the tools you have
If the trial has too much risk particularly the higher risk trials, you should seek for
help e.g. collaboration, consultation.
Pharmaceutical and Medical Devices Agency offers support interested participants
with practice guidelines, which could be translated from Japanese to English by
request
The training course should continue every year or every other year to update and

sustain knowledge, experience sharing, and networking opportunities.

APEC LSIF PROJECT “Capacity Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical Practice (Phase 2)”
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The training could be a back to back meeting at APEC Life Sciences Innovation
Forum.  APEC should provide supports, e.g. technical support, experts from
competent drug regulatory agencies, and some financial support.
The keys to reduce the gap are to establish collaboration and information sharing to
improve the system
Suggested future topics of interests are

0 Review process for design of clinical trials

o Pharmacovigilance plan

0 Review of new study design

APEC LSIF PROJECT “Capacity Building For Drug Regulatory Agencies
on Clinical Trial and Good Clinical Practice (Phase 2)”
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Questionnaire Survey Results

Project Code: CTI136/2008

Capacity Building for Drug Regulatory
Project Title: Agencies on Clinical Trial and Good

Clinical Practice (Phase 2)

Advanced Workshop : Review of
Workshop ) o )
Drug Development in Clinical Trials

Bangkok, Thailand, 2-6 February 2009

Part A for Participants

Number of respondents was 22 among 26 participants.

Question (a): How have you or your economy benefited from the project?
We had learnt the principle and essential issues in developing the review mechanism
and gained how to conduct the review of clinical drug development in aspects of
quality and safety of both investigational pharmaceutical and biological products
The workshop give all information regarding review of drug development in clinical
trial, the strategies how to handle new therapeutic life sciences innovations through
the best practice of clinical trial by evaluation of clinical drug development in order to
strengthen our drug regulatory authority in clinical trial aspect according to GCP
guideline
The workshop will be of help for the regulatory authority to prepare or develop more
effective process to evaluate the clinical research protocol especially for new
emerging products and technology to be innovative and substantially safeguard the
public health
Will establish clinical trial review system in our economy
Will be beneficial for international cooperation and regulatory network in APEC region
The knowledge gained would help us to refine existing system in clinical trial review
This course has imported useful and significant knowledge and experience through
the various discussions had amongst the different regulatory agencies with
participation from industry, which could be applied in the setting up of a clinical trial

review system in our economy

APEC LSIF PROJECT “Capacity Building For Drug Regulatory Agencies
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Will improve the organization and procedure to review clinical trials, and
Pharmacovigilance for both pre and post marketing

The techniques and knowledge sharing form the course had benefited me to improve
how the clinical trial application review and how to approach problems on possible
risks that subjects may undergo should be done

The knowledge from this workshop would be very beneficial to improve our
guidelines for clinical trial review

Knowledge of how developed economies (e.g. Japan, Canada) are doing clinical trials
would prepare developing economies to some of the challenges ahead

From the sharing of participants from each member economy represented, we were
able to compare and learn the best practice in evaluation of clinical trial submission
Will lead to better standards hence attracting foreign investors to invest in our

economy in clinical research

Question (b):What new skills, knowledge, or value have you gained?
Gained skill on how to establish Clinical trial review system
Gained skill on how to evaluate clinical trial protocol
Gained still on pharmacovigilance in clinical trials
Gained a lot of knowledge including Global Factors on R&D, Quality (CMC) Review of
Clinical Trials, Review of early phases of clinical trial,e.g. first in man, Review of non
clinical data, Review Principles of Dose Selection, Novel Designs in Clinical Trials,
Ethics in Clinical Trials and Pharmacovigilance issue, etc
The new knowledge of CMC review will help us develop the CMC review system
It is important to share experience from different economies to strengthen the
regulation of clinical trials
The difference of each economy present in region does not mean there is a
difference in their aim
Having a more critical outlook in evaluation of clinical trials
Learned to be more critical of specific items in clinical trials, e.g. informed consent
document, protocol, reporting of adverse events, impact management, were also
introduced.
Risk management is also an important aspect that must be regimed to protect the
rights of the subjects
Understand in-depth of new innovative approach to design the clinical trials e.g.

adaptive design

APEC LSIF PROJECT “Capacity Building For Drug Regulatory Agencies
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Ethical consideration of clinical trials

All speakers taught us to be more considerate about something that often lacks in
protocol and how to reveal it.

Development of Review Mechanism (Tools and approaches)

How to conduct the consultation with applicant

Question (c): What, if any, changes do you plan to pursue in your home economy
as a result of the project?
Update guideline for review of clinical trial
Update guideline on pharmacovigilance plan
Update the existing clinical trial framework and regulations
Establish/Improve the CMC review for biologics
Improve Clinical Trial Application Review and share the knowledge to other reviewers
Improve the requirements for Biological Products
Improve internal process to accelerate the review and availability
It is important to have clinical trial team work within the office of new drug, pre and
post marketing Pharmacovigilance work with more coordination.
Discuss with the higher management knowledge gained from this workshop and try
to formulate action plans that would enable the DRA’s to safeguard our economy
against studies that were banned in developed economies to be done in our economy
to protect the public
Propose to our management the establishment of mechanism and regulation for a
closer oversight of clinical trials in our economy, which may be done through a more
thorough selecting of the protocol as well as adherence to GLP, GMP and GCP
Improve the strategies for review of clinical trial application in quality and safety
aspect to ensure that the human subject’s right, safety, and the clinical trial's data
are credible
We should be able to do better in chosing the best drugs in affordable price
Need more practice on review of documents
Need to strengthen our internal expert

Implement the scientific review on clinical drug development
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Question (d):What needs to be done next? How should the project be built upon?

Next steps
o Train our staff on review of clinical trial
o Cooperation among APEC economies to build/strengthen of clinical trial
research aspect
o0 Preparation of human resources, regulation, etc, to take care of clinical trial in

the economy

The next project should provide

(0]

(0]

(0]

Expand pharmacogivilance plan

Short course training to discuss specialized topics e.g. adaptive design

The project may be built by forming regional workshop on a special project,
e.g. co-evaluation of the clinical study and inspection

Pre clinical research evaluation of clinical trial submission

Need the same project to strengthen our staff

It should be a continual project in order to provide the more confident in
reviewing the clinical trial

The continuation of the project to make the loop of trainees and trainers
further

Make it the annual meeting, back to back with APEC LSIF (at the beginning)
and stand alone meeting/seminar, if possible

On site inspection practice

It may also be beneficial to have speakers from US FDA or MHRA to share
their experience and other matters that have not been covered in this course
Review for Marketing authorization

Each economy should organize similar training activities

Question (e): Is there any plan to link the project’s outcomes to subsequent

collective actions by fora or individual actions by economies?

To enhance review of clinical trial, pharmacovigilance plan, and challenges facing

regulatory

A Clinical Trial forum could be started as part of APEC LSIF meeting so that

regulators have a platform to share information pertaining to clinical trial

development in their economies

Peru would probably have an agreement with other economies, e.g. Chile.
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May be APEC LSIF or ASEAN PPWG should have a committee to discuss issues
regarding clinical trial especially concerning its regulations

To create projects for my economy on CMC review especially for biologic products
and safety management for clinical trials

Integration in terms of evaluating clnical research between APEC economies need to
be established

Our organization must prepare for evaluation and monitoring of clinical trial especially
for the early phase trials

To strengthen and create internal review teams to fulfill in term of clinical drug

development and scientific review as WHO prequalification programme

Question (f): Please use the same scale to rate the project on an overall basis.
[5] (good) : 19 (86%)
[4] : 3 (14%)
[3]:0
[2] : O
[1] (poor) : O

Question (g):What is your assessment of the overall effectiveness of the project?
Great project, it helps in understanding of clinical trial regulation
The project met our expectations and learning objectives
The speakers were excellent as they shared experiences and approached
discussions/topics in a very realistic way
The project is very effective with qualified speakers, discussion, case studies, Q&A
session and good training programme
The overall of the project was carried out is good and interactive. Participants could
learn from each other experiences and opinions
The information presented are very informative and would provide a useful source as
future reference and knowledge
It gave us an insight to the practices in clinical trial evaluation around the world as
well as some insights into how some companies are doing clinical trials which is an
effective way to help strengthen the capability of the DRA’s in this field
The project is effective and helpful to build regional cooperation in regulation of

clinical trial
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Question (h):Was the project content: (Check One):
Just Right (20) 91%
Too Detailed (0)
Not Detailed Enough (2) 10% need more time for discussions
N/A(0)

Question (i): Please provide any additional comments. How to improve the
project, if any?
Need more exercises or case studies detailing to focus for each exercise in providing
understanding
More focus on Pharmacovigilance plan
Similar workshops should be organized for other economies in order to benefit more
professional of each authority
New topics should be how to assess clinical trial report and points to consider, pre-
clinical study evaluation, and bioequivalence study evaluation
Sometimes language barrier hinders easier and in depth understanding of the topics
Should have more speakers from developed economies and countries, e.g. US FDA,
EMEA, Australia, New Zealand, if possible.
APEC Financial Requirements is complicated and not so friendly to our trainers. The
facilitators usually had to do lots of preparation for the training prior to the workshop.
So, the complicated financial process causes some difficulties for them. Some
economies had to self sponsored for the GCP inspection workshop
The setting and content of the project are so effective and useful. Therefore, |

recommend this project should be re-conducted for other member of APEC
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Part B for Speakers
Number of respondents was 4 among 4 speakers.
(a): Do you think the project achieved its objectives? What were the project’s
results/achievements?
The project achieved its objectives
We could exchange current situations and philosophy of each regulatory agency
The project has provided the information and experience
This workshop provided a good environment for informed discussion of regulatory
best practice in the area of clinical trial regulation as well as global perspectives of
the current state of regulation in a number of APEC economies
A number of real world examples were used which fostered good discussion between

attendees

(b): Were the attendees the most appropriate target group?
The attendees were the most appropriate target group
The attendees seemed to be well matched to the curriculum and provided good

insight of discussion as well as representing their economies well

(c): What is your assessment of the overall effectiveness of the project?
Excellent
Tried our best to meet their needs
While difficult to assess it appeared that there was good dialogue between
participants between participants and speakers
Building understanding of the approaches in various jurisdiction and providing a
platform for hamonization seem to be progressing well
(d): Was there any room for improving the project? If so, how?
More specific topic and bring the real case from each country to discuss in the next
meeting
Through this feedback form from participants’ perspectives
Might have more of an involvement of participants in the planning stages of the

workshop ( or more time on issues brought up by participants)

(e): Any other suggestions?

None
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