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What is a Clinical Trial?

BFDA (21 CFR 312.3, April 1994)

A clinical trial is the clinical investigator of a
drug which is administered or dispensed to, or
used involving one or more human subjects

B Friedman, Furberg, DeMets (1996)

A clinical trial is defined as a prospective study
comparing the effect and value of

Intervention(s) against a control in human
subjects



Definition of a Clinical Trial

A prospective study comparing the effect and value of intervention(s)
against a control in human subjects

NOTE:
* Prospective not retrospective

* Intervention/Equipment

— preventive -drug

— therapeutic -device

— diagnostic -procedure
— biologic

« Control Group
— no intervention -current standard therapy
— placebo (Diehl, 1938) -previous standard

* Humans not animals
— ethics
— Informed consent



History



Clinical Trials
Natural Experiment

B General Lancaster (1600)
B East Indian Shipping Co.

— 4 ships - Lancaster’s ship luckily had
lemon juice on board

— Lancaster’s ship remained free of
scurvy (3 = J)

— Natural Experiment, not planned




Clinical Trials
Planned Experiment

B Smallpox Experiment (1721)

— Perhaps first planned experiment

— Lady Mary Wortley Montaque

— Six inmates of Newgate Prison

— Sentence commuted if they volunteered for inoculation
— All remained free = Inoculation effective

— No concurrent control group




Clinical Trials
Concurrent Control
B Scurvy Experiment - Lind (1747)

— Used control group (concurrent)

— On board Salisbury

— 12 patients with scurvy

— Evaluated 6 treatments (2 subjects/treatment)

— One treatment (oranges and lemons) had two
men recovered



Clinical Trials

B Concept of Randomization in designed
experiments, introduced by Fisher into agriculture
In 1926

B First randomized clinical trial 1931 by Amberson
In tuberculosis patients

| 12 12 | randomized
Sano crysin Control saline(E§f<) blinded
(E\T%é %ﬁﬁﬁ‘h I@ﬁf@é £ J) Injection

(gold compound)



Clinical Trials
Use of Randomization

B Multicenter Trials (1944) - Common Cold
— Medical Research Council
— Treatment of common cold
— Different sites all using common protocol
— Patulin vs. Placebo

B MRC Tuberculosis Trial (1948) — “Grandfather Trial”

(Ref: British Medical Journal, 1948)
— Randomized (by random numbers)
— Streptomycin vs. Placebo

— Based on work of Bradford Hill, founder of modern day clinical
trial

B Supported Concept of Randomization
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Clinical Trials

B The clinical trials emerged as the
preferred method Iin the evaluation of
medical interventions only in the past
few decades

B Many of the principles have their origins
In work by Hill
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Phase of Clinical Trials

12



Phase of Clinical Trials

Phase O-Preclinical

« Animal studies

* Looking for dose-response
Phase |

« Seeking maximum tolerated dose
* Volunteer patients

Phase Il

« Estimate of drug activity

« Estimate of serious toxicities

* Decide if go on further testing

13



Phase of Clinical Trials

Phase llI

Provide effectiveness of drug or therapy
Various designs
Testing for treatment effect

Phase IV

Long term post Phase lll follow-up
Concern for safety
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Cooperative Hospitals with TCOG in Taiwan

ﬁ Taipei Veterans General Hospital* \

2. National Taiwan University Hospital*

3. Tri-Service General Hospital

4. Mackay Memorial Hospital*

5. Chang-Gung Memorial Hospital (Linkou)*
6. Cathay General Hospital

7. Taipei Municipal Jen-Ai Hospital

8. Koo Foundation Sun Yat-Sen Cancer Center
9. Shin Kong Wu Ho-Su Memorial Hospital
\3). Taipei Medical University Hospital

/11. Taichung Veterans General Hospital*
12. China Medical University Hospital*
13. Chung Shan Medical University Hospital
14. Cheng Ching Hospital
15. Kuang Tien General Hospital
16. Changhua Christian Hospital

Q?. Show Chwan Memorial Hospital

[\

24. Buddhist Tzu-Chi General
Hospital*

18. Chang Gung Memorial Hospital (Chiayi)

- - - - * -
%g (I\:Iﬁflmg: I(\Zﬂr;%rilgargggtgrmversny Hospital 21. Kaohsiung Medical University Chung-Ho

Mem_orial Hospital * _
* : TCOG dispatching nurse 22. Kaohsiung Veterans General Hospital*

23. Chang Gung Memorial Hospital (Kaohsiung)
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 An approved local clinical trial study
report is required for the new drug

application in Taiwan--July 7
Announcement in 1993

Disadvantage:

- A sample size of 40 as required would be difficult to

demonstrate significant importance clinically or
statistically

-The study design of the local trial usually only
repeated a study that has been done in the foreign
countries but in a smaller sample size; The study
has not been designed based on the medical
situation in Taiwan
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FrRILER

Use bridging study to assess
similarity
among different populations.

New drug approved App|y registration

in the original region. ﬁ

Different
Populations
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Smoothly convert compulsory Local Clinical Trial (LCT) to
meaningful bridging study
Gradually, stepwise announce waived local clinical trial
Create an environment: (1) meet international regulation,
ICH
(2) require optimized dosage for
Talwanese patient

Communicate with local and international pharmaceutical
Industry

Announce new regulation according to the international
norm and the consensus from communications

Create an international platform “ APEC — Taipei”

Implement Double Twelve Announcement — Bridging
Study

32



1998 Announce: two years later, switch from LCT to
bridging study
1998 Five announcements of LCT wavier

Many communications and negotiations with IRPMA and
PMA.

2000, Dec.12, (Double Twelve Announcement) — public
announce bridging study regulation

Two years transition periods: both LCT and bridging
studies acceptable from 2000 ~ 2002

Many international conferences held in Taipei and other
Asian countries, regarding BS, through the APEC platform

Ask CDE to complete the practical issues relate to
Implement BS

2004, Jan. 1, Bridging evaluation
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Vit R LI

* Currently, only 10% of investigational new
drug (IND) applications to the FDA result in
clinically approved agents, and in oncology it
IS only 5%

* The development of a new agent is a lengthy
and expensive process and many of these
agents fail relatively late in that process

« Annual spending on biomedical research
nearly doubled in the USA between 1994 and
2003, reaching US%$94.3 billions
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Many drug products were recalled due to
safety issues after regulatory approval

Current paradigm was developed for the
twenty century

No longer functioning for the 21st century
New Concepts

New Strategies

New Methodologies
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* Phase O trial
» Global drug development
» Adaptive design

46



Phase Q Trials

B An increasing proportion of IND agents is
molecularly targeted

M Testing the agent for effectiveness against the
target by means of a pharmacodynamic (PD)
assay very early in the drug development
process may be necessary

B The FDA issued a new Exploratory IND
Guidance in 2006, to allow for such studies as
small first-in-man trials

47



Exploratory IND m

Animal PK, PD

Phase 0: Proof of concept |
(10-15 patients)
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Global Drug Development

= Bridging Studies
— For clinical trials without including Taiwan patients,
how to conduct a bridging study in Taiwan for

assessment of similarity of treatment effect
between Taiwan and other counties?

= Multi-regional Trials

— For clinical trials including Taiwan patients, how to
assess the similarity of treatment effect between
Taiwan and all regions?

49



ICH E5 (1998)

ICH (International Conference on
Harmonisation) E5

Ethnic Factors in the Acceptability of
Foreign Clinical Data

The purpose of this guidance is to facilitate the
registration of medicines among ICH regions
by recommending a framework for evaluating
the impact of ethnic factors upon a medicine’s
effect, i.e., its efficacy and safety at a particular
dosage and dose regimen.
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Multi-Regional Clinical Trials

= A bridging study is usually conducted in the new region
after the test product has been approved in the original
region

= Extensive duplication of clinical evaluation in the new
region not only requires valuable development
resources but also delay availabllity of the test product
to the needed patients in the new regions

» To shorten the drug lag or the time lag for approval,
simultaneous drug development, submission, and
approval in the world may be desirable

o1



Drug Lag

Number of products waiting for marketing among
world’s top 88 selling-products in 2004
= Japan: 28

= Russia: 27

= Singapore: 22

* Talwan: 12

= France: 9

= Korea: 5

= Germany: 2

= UK: 1

= USAQ

52



Full development in each region

1 |2 |3 |a

Japan
Phase |

IRevie}v

Approval
Application

Approval The “DRUG LAG”

Application
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Involvement in Global Clinical Study

approval

100

approval
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Japanese Ministry of Health,
Labour and Welfare (MHLW)

The guideline “Basic Principles on Global
Clinical Trials™ (2007)

“global clinical studies refer to studies planned
with the objective of world-scale development
and approval of new drugs in which study sites
of a multiple number of countries and regions
participate in a single study based on a
common protocol and conducted at the same
time in parallel.”
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Key Words in Q11 Answer

= Multiregional Trials serving as a bridging study
= Hierarchy of persuasiveness
— The most persuasive results

- Statistical significant in overall result AND
- Statistical significant in region of interest

— Still persuasive results
- Statistical significant in overall result AND

* Region of interest could not reach statistical
significance BUT

« Consistent trends across regions

56



Multi-Regional Clinical Trials

BMFor clinical trials Including Taiwan
patients, how to assess the similarity of
treatment effect between Taiwan and all
regions?

B How large should the sample size be
required for Taiwan?

S



Assumption and Notation

= p. is the proportion of patients in the it
region

= D, Is the observed mean difference In
the it region

= D Is the observed mean difference from
all regions

58



Multi-Regional Results

Overall Results
Sample Size 2N
Trt. Diff. D

59



Japanese Criterion

Given that the overall result is significant at a level,
we will judge whether the treatment is effective in
the Region 1 by the following criterion.

D, =pD, for some p>0

60



Alm

To determine p, to ensure that the
assurance probabilities of the consistency
criterion given A=0 are maintained at a
desired level, say 80%.

61



o =0.025, B=0.1, and p=0.5

P1 AP
0.10 0.72
0.15 0.76
0.20 0.80
0.25 0.83
0.30 0.86
0.35 0.89
0.40 0.91
0.45 0.93
0.50 0.94
0.55 0.96
0.60 0.97
0.65 0.98
0.70 0.99
0.75 0.99
0.80 1.00
0.85 1.00
0.90 1.00
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Key Issues in Global Clinical

Trials

Global communication
Translation

_ong preparation period

Differentiation and less understanding
_ocal requirements and ad|

ustment
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Critical Path Initiative

* Inits 2004 Critical Path Report, the FDA
presented its diagnosis of the scientific
challenges underlying the medical product
pipeline problems.

* On March 16, 2006, the FDA released a Critical
Path Opportunities List that outlines 76 initial
projects (six broad topic areas) to bridge the gap
between the quick pace of new biomedical
discoveries and the slower pace at which those
discoveries are currently developed into
therapies.
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Critical Path Opportunities List

 Better evaluation tools
— Biomarker gualification and standards

« Streamlining clinical trials
— Advancing innovative trial designs

« Harnessing bioinformatics

« Moving manufacturing into the 21st
century

« Developing products to address urgent
public health needs

« Specific at-risk populations - pediatrics

%6



What Is Adaptive Design?

 There is no universal definition

— Adaptive randomization, group seqguential, and
sample size re-estimation, etc.

— Chow, Chang, and Pong (2005)
— PhRMA (2006)
— FDA (2010)

- Adaptive design is also known as
— Flexible design (EMA, 2002, 2006)
— Attractive design (Uchida, 2006)



FDA Guidance

An adaptive design clinical study Is defined
as a study that includes a prospectively
planned opportunity for modification of one
or more specified aspects of the study
design and hypotheses based on analysis

of data (usually interim data) from subjects
In the study
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Adaptive Two Stage Designs
Stage 1 / Stage 2

Phase Il B / Phase Il
Phase Il A/ Phase Il B
Early Aspect / Late Aspect
* Purpose: Combining data into one trial

* Nature of Study: Exploratory vs.
Confirmatory
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Adaptive Seamless Phase Il/IlI
Design

An adaptive seamless phase Il/lll design is
a seamless phase Il/Ill trial design that
would use data from patients enrolled
before and after the adaptation in the final
analysis
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Adaptive Seamless Trial
Design

 Characteristics

— Combine two separate trials into a
single trial
— The single trial consists of two
phases
» Learning phase
« Confirmatory phase
— Opportunity for adaptation based on

accrued data at the end of learning
phase
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Advantages of Adaptive Seamless
Design

* Opportunities for saving
— Stopping early for futility
— Stopping early for efficacy
 Efficiency

— There is no lead time between the learning
and confirmatory phases

« Combined analysis

— Data collected at the learning phase are
combined with those data obtained at the
confirmatory phase for final analysis
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Thanks for Your Attention!
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