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Course description:

®  This course is described for students interested in the scientific, and

practical aspects of clinical trials. Topics include types of clinical
research, study design, treatment allocation, randomization, sample
Size requirement, statistical methods for analysis of clinical trial data,
good clinical practice, ICH, adverse events, clinical trial activity and
documents patient consent and ethical concerns, and monitoring and
interpretation of the results. Students will complete homework
assignments, explore key ideas, criticize a protocol and recently
published medical literature, and design a clinical trial investigation in
their own field of interest. The final project for the course, including
protocol, informed consent, IRB document and case report form, will be
the most achievement for results of clinical trial practice.

Mational Taiwan University
* OpenCourselWare
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Reference:

B Related Journals:

Contemporary Clinical Trials

= http://www.ﬂ'ournals.elsevier.com/contemporary
S

-clinical-tria
/
JAMA, New Engl J Med, specialist-oriented
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Course requirements and

Grading:

® Homework assignments, class
participants, and the final project.
Grades will be based on homework:

30%, protocol: 40% and final
presentation and rebuttal to critique:
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Written Protocol for
submission
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Protocol

m Refer to the Word document

Mational Taiwan University

' OpenCourselWare
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Clinical trial (Introduction)

® Aclinical trial is a scientific research
activity in human subjects undertaken
to determine, prospectively, the effect
and value of preventive, diagnostic,
and therapeutic agents, devic@,
regimens, and procedures.

(Hopwood MD, Mabry JC, Sibley WE «xmutan


http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/info/copyright_declaration

"
Reasons to learn clinical trial
methodology

B Interpret literature

® Participate in the clinical trials
® Conduct clinical trials

® Regulatory decision

wan University
O enC eeeeeeee
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Scientific knowledge

" The results of clinical trials are regarded
as the gold standard in terms of
scientific investigations and
regulatory decisions (the definite
answer).

aiwan University
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Scientific perspective

" The method of randomized clinical trials
is a last resort for the evaluation of
medical interventions. It is slow,
ponderous, expensive, and often stifling
of scientific imagination and creative
changes in ongoing protocols. No other
method for studying the meritsof
clinical treatment regimens can ﬁgxmm&



Regulatory perspective

U.S. Federal Register 1985 Concerning Section 314.126

The purpose of conducting clinical investigations of a drug is to
distinguish the effect of a drug from other influences, such as
spontaneous change in the course of the disease, placebo effect, or
biased observation. The FDA considers (these characteristics) in
determining whether an investigation is adequate and well-controlled
for the purposes of section 505 of the Act. Reports of adequate and well-
controlled in investigations provide the primary basis for determining
whether there is ‘substantial evidence’ to support the claims of
effectiveness for new drug and antibiotics. Therefore the study report
should provide sufficient details of study design, conduct and analysis to
allow critical evaluation and a determination of whether the @

characteristics of an adequate and well-controlled study are pre

2 OpenCour‘seWa-r*e
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http://en.wikipedia.org/wiki/Public_domain

Stages of a clinical trial

Define the objectives (Conceptual hypothesis vs. Operational hypothesis)
Design the trial- A written protocol
®  Conduct the trial
Patient recruitment, treatment, and outcomes assessment

Coordination, Organization, & Monitoring
Data management

®  Analyze the data: Descriptive statistics, Hypothesis testing, Estimation of
effect

® Draw conclusions
Publish in scientific journals
Submit application to regulatory agencies

National Taiwan University
* OpenCourselWare
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Design and conduct of clinical

trl a lS)efine the objectives
Protocol development

Background

Patients, treatment, & Outcomes

Required data

Statistical considerations
sample size calculation
analytical procedures

References

Regulatory considerations

Institutional approval

Design of data forms

Patient recruitment

Evaluate outcomes

Monitoring/ Audit

Data entry and management

Data analysis

Report preparation

Personnel

Principal investigator (P.I.) and sponsor P.1., Clinical
Research Associates (CRA) & Statistician

Institutional Review Board (IRB) or Human Subject
Committee P.I. & CRAs

Clinicians (P.l. & other)
P.I. & Clinicians
Monitors

Data manages
Statistician

P.I. & statistician

nd é’ OpenCourseare
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History and Ethics
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History:
® The first clinical trial?
The Book of Daniel in the bible (1:15)

B Assjze of Bread

1202 English food law: prohibit the
adulteration of bread with ingredients such
as ground peas or beans
® Regulations for foods and medlcmes
safety and quality Sy
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B AmrmAa~nvieceam roaciitlatiam WiickqFArys 1A rhﬁn T



N
Clinical Trial: history

PSR HEEAE

About 500 B.C. Book of Daniel (bible /Old Testament)

1747 Lind Untreated control group (Vit. C and Scurvy)

1798 Jenner Smallpox inoculation

1799 Haygarth Sham procedure (Perkin’s Tractor vs. wooden rod)
1834 Luis (1)exact observation of patient outcomes

1863
1923
1931
1931
1946
1948
1950
1964
1966
1947
1975
1985

(2) knowledge of the natural history of untreated controls
s3; precise definition of disease

4)careful observation of deviations from intended treatment
Gull Use of placebo treatment
Fisher Random allocation in experiment
U.K. MRC Medical Research Council special committee on clinical trials
Amberson Random allocation of treatment to patients
Nuremberg Code for Human Experimentation
MRC Streptomycin trials
MRC Placebo control an double-blind assessment
World Medical Assembly Declaration of Helsinki
U.S. Institutional Review Board
Chalmers Separation of monitoring and administration
World Medical Assembly revision of Declaration of Helsinki y National Taiwan University
U.S. FDA Adequate and Well-Controlled studies * QpenCourseblare

Tu 22K BH B URR PR
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USA history (1)

® 1848, Drug Importation Act

Stop the entry of adulterated drugs from
overseas

® 1901, Biological Control Act of 1902

A horse named Jim: antitoxin for diphtheria
Antitoxin and vaccine development

" 1906, original Food and Dreggs Act
Prohibit interstate commerce in misbf@ndex i


http://en.wikipedia.org/wiki/Public_domain

o
USA history (2)

® 1931, FDA (Food and Drug
Administration)

B 1932, initiated the Tuskegee Study of
Untreated Syphilis in the Negro Male

399 poor blacks late syphilis & 201 men
without the disease as controls

Was told treated for “bad blood” %d not
told of the purpose  Gpancairsaiiane

Tu %22 K B U SR P
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USA history (3)

® 1937, 107 died after drinking the “Elixir
ofsulfanllamlde . mislabeled

® 1938, Food, Drug, and Cosmetic Act

Expand the role of FDA in safety of new
drugs and control of cosmetics and devices

B 1940-45, Nazi medical personnel

In concentration camps, Auschwitz and
Dachau, sterilization, euthanasia, expaguys MM
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http://en.wikipedia.org/wiki/Public_domain

USA history (4)

" 1947, Nuremberg Code

10 standards were drafted for biomedical
experiments

Prototype for further codes in ethical
manner

B 1962, thalidomide

9/3879 American vzymen gave birth to
phocomelia &

4 E)a;:;i;nrz ICTS Jr" S emw.a r*[ev
) W KB A B R
RAath afficrarcys and cafatryvs hefara marlkkatino 30
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USA history (5)

B 1964, Declaration of Helsinki
The World Medical Association

Guidelines for the ethical treatment of
human subjects

m 1972, regulation of biologics, such as
serums, vaccines, and blood produ
were transferred from NIH to the FD

m 1974, National Research Act Eﬁmﬂiﬁﬁﬁ


http://en.wikipedia.org/wiki/Public_domain

USA history (6)

B 1976, Medical Device Amendments

Exemption from pre-market notification,
approval to encourage the discovery and
development of useful medical devices

" 1979, Belmont Report

Three basic ethical principles and guidelines
= Respect for pgzsons, decisions and protection
= Beneficence, obligation to do no harm, Q:%’;Qﬁ%%

ey r ¥ e, 1 S


http://en.wikipedia.org/wiki/Public_domain

USA history (7)

B 1980-81, Title 21 of the Code of Federal

Regulations (21 CFR)
Part 50: protection of human subjects

Part 56: IRBs

Part 312: Investigational N@W Drug
applications, responsibility of investigators,

control of drugs, record keeping and
retentions, and assurance of IRB review® % gxumm


http://en.wikipedia.org/wiki/Public_domain

USA history (8)

® 1983, Orphan Drug Act

Unprofitable drugs needed for treating rare
diseases

® 1988, Food and Drug Administration Act

An agency of the Department of Health and
Human Service @

B 1990, Safe Medical Devices Act
Report promptly any incident that  Spencoursaiars

TRy ) FT
reasonablv sucocest that 3 medical device 34


http://en.wikipedia.org/wiki/Public_domain

USA history (9)

B 1990, International Conference on
Harmonization for Technical
Requirements for Registration of
Pharmaceuticals for Human Use (ICH)

Europe, Japé@ and US

Standardization to reduce or eliminate

duplication of testing in various countr;
Eﬁumiﬁﬁﬁ


http://en.wikipedia.org/wiki/Public_domain

USA history (10)

B 1991, FDA regulations to accelerate the
review of drugs for life-threatening
diseases

B 1995, FDA declared cigarettes to be
“drug delivery devices” and proposed
restrictions on marketing and sales to
reduce smokiffg by young

r'g)a;:;i;nc eeeeeeeee
.. . ¥ A ARE
B 1997 Faond and Driic Adminictration 36



http://en.wikipedia.org/wiki/Public_domain

USA history (11)
® 2000, Gene therapy trial

1999 death of an 18-year-old died from
multiple organ failure by infusion of
genetically altered cold viruses into diseased
liver

Ensure patient protection and fully informed
consent @

Monkeys had died from the therapy, and

several previous participants had suﬁe@@;i;ﬁ;g
carintic tovic reactinneg


http://en.wikipedia.org/wiki/Public_domain

USA history (12)

® Adverse drug effects
Ceristatin withdrawal
Cox-2 inhibitor withdrawal

® Clinical trial registr@tion
Anti-depressant clinical trial
Website: clinicaltrials.org.

National Taiwan University
» OpenCourseWare

A
38


http://en.wikipedia.org/wiki/Public_domain

"
Principles of Ethics

B  Respects for persons / autonomy
B Beneficence and Non-maleficence

" Justice (Distributive justice)

?f? OpenCourseare
Tu 25K B st
39
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Ethical norms in clinical trials

Good research design

Competent investigators

Potential benefits justify potential risks
Equitable selection of subjects
Informed consent

Compensation for research—induced

injury

Crhnrial nAantila+iAance
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Practical considerations in clinical
trial

® Clinical equipoise: genuine
UNCERTAINTY within the clinical
community

About which study treatment would be
more beneficial for a patient

B Potential benefits vs. possible risks

® Human rights and Confldentlallty
B Adedaiiate and competent review

Uni E
eeeeeeeeeee
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FDA Backgrounder: Milestones in U.S. Food
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