TYPE OF
CLINICAL TRIALS
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Clinical Practice
Guidelines

Secondary, pre-
appraised, or
filtered

/ Meta-Analysis
/Systematic Review

Randomized

; Controlled Tial
P rlm‘ary Prospective, tests treatment
Studies

Cohort Studies

. Prospective - exposed cohort is
Observational observed for outcome

Studies Case Control Studies
Retrospective: subjects already of interest

looking for risk factors

No desian Case Report or Case Series
¥ Narrative Reviews, Expert Opinions, Editorials

N9 humans Animal and Laboratory Studies
involved
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(Clinical Trials) Adb Al s
(Field Trials) (4a_s d) Sl Al s
(Community Trial) 4y bl s

(Lab Trials) A%l Al s
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CLINICAL TRIALS




PHASES OF CLINICAL TRIALS

Phase Zero trials- Pre-human animal and
laboratory testing

Phase I trials
Phase II trials
Phase 111 trials
Phase 1V trials

Meta-analysis—phase 4
Retrospective cohort studies—phase 4
Case—control studies—phase 4
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Pre-clinical

Models

In vitro studies

In vivo studies
Process development
GMP production

Clinical phases

Healthy volunteers Patients

Phase |- Safety — Tolerability — Pharmacokinetic / dynamics — Dose-response

Phase II; Dosing - Efficacy
Phase lIl: Efficacy compared to gold standard treatment
Phase IV. Post-marketing surveillance - Pharmacovigilence

@




PHASE O - PRECLINICAL

Pre-clinical (in vitro OR in vivo) studies

Looking for dose-response

at micro level

clo



LIMITATIONS OF PRE-HUMAN ANIMAL AND
LABORATORY TESTING

High dose effects may not correlate with effects on
humans

Species differences may result in missing effects
that later appear in human testing or after
widespread clinical use
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PHASE I TRIALS (FIRST IN HUMAN PHASE)

First time testing on human
In a small group of 20-80 cases
Patients usually failed other alternatives

Sometimes called dose-finding or dose-escalation
studies

Seeking maximum tolerated dose (MTD)



LIMITATIONS OF PHASE I

Small numbers mean many adverse events may be
missed

When 1ncludes patients not representative of those on
whom the drug will be used, may not help predict
adverse events



PHASE |

primary scilentific objective: employ an efficient,
reliable, but yet practical dose-finding design to
search the maximum dose with an acceptable and
manageable safety profile for use in subsequent
phase II trials




maximum tolerable dose (MTD)

dose-limiting toxicity (DLT)

the MTD 1s the highest possible but still tolerable
dose with respect to some prespecified dose -
limiting toxicity



Designs for phase I cancer trials generally can be
classified into three categories:

design A,
design B,
design D,
design BD.



design A

Start with a group of 3 patienits
gk the iniial dose level

Mext growp of 3 paticnts ot
the next higher dose level

Mext groap of 3 patients
al the same dose level

Taoxicity
ohserved in at meost
1 patient

Mext groap of 3
patients af the nexit
higher dose leveal

Trial stops
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design B

St with a single patient
at the initial dose level

Mexit patient at the
same dose level

Mext patiemt at the
next bower dose kevel

Mext patient at
the next higher
dose lewvel

Mext patient at
the mext lower
dose lkevel

Toic iy
for 2 consacutive

pabients

Trial sbogps

Dr.
Aghaei



design D

Start with a group of 3 patienis
at thie indtial doss lewel

e
=

Toxicity observed im
mesre than 1 padsemt

Mext mroup of 3 patsemts
gt the mext bower dose kevel

Toxicity observed i
| patiend

Mext proup of 3 patsemts
at thie same dose level

Mext groap of 3 patient=s at
the nexit higher dose lewvel

Hiopsat the process umtil

A

exhanstion of all dose levels
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DESIGN BD

For design BD, we start design B until the trial
stops according to the stopping rule described 1n
design B.

At Stage 2, we then continue the trial with design
D. If a DLT 1s observed in the last patient at the
first stage, then the 1nitial dose for the second
stage for design D 1s the next lower dose level
with respect to the dose of the last patient at the

first stage.




PHASE 11 TRIALS

Carried out 1n patients, usually to find the best dose of
drug and to investigate safety.
Tested 1n larger group of people. About 100 people
Estimate of drug activity
Decide if drug warrants further testing (Phase III)
Estimate of serious toxicities

Purpose 1s:

To further evaluate
Safety
Effectiveness



PHASE 11

desirable to terminate the study as early as
possible when the treatment 1s not effective

single-Arm Trials
multiple-arm Trials



SINGLE-ARM TRIALS

Optimal Two-Stage Designs

the optimal two-stage design gives (3/13, 12/43)
for achieving an 80% power at the 5% level of
significance.

In other words, at the first stage, 13 subjects are
tested. If no more than 3 subjects respond, then
terminate the trial. Otherwise, accrual continues
to a total of 43 subjects. We would conclude that
the test drug is effective if there are more than 12
(out of 43 subjects) responses.

Flexible Two-Stage Designs



MULTIPLE-ARM TRIALS

based on other factors when the difference in the
observed responses rates between subgroups

RANDOMIZED PHASE II DESIGNS



PHASE 111 TRIALS

Generally major trials aimed at conclusively demonstrating efficacy.
They are sometimes called confirmatory trials and, in the context

of pharmaceuticals, typically are the studies on which registration of a
new product will be based.
large group people are tested
Various designs
No control
Historical control
Concurrent
Randomized

Purpose:

To confirm its effectiveness

Monitor side effects
Compare to commonly used treatments

To gather information regarding safe use



SUMMARY OF PHASES I-111

# Subs. Length Purpose % Drugs
Successfully
Tested
Phase I 20 — 100 Several Mainly Safety 70%
months
Phase 11 Up to Several Short term 33%
several 100 | months- 2 safety; mainly
yIS. effectiveness
Phase 100s — 1-4 yrs. Safety, dosage & 25-30%
111 several effectiveness
1000
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COMMONLY USED PHASE III DESIGNS

Parallel

Cluster

Randomized Consent

Cross Over

Factorial
Equivalence/Non-inferiority
Sequential
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(External Controls)
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( Uncontrolled Trials )
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PARALLEL GROUP DESIGNS

Defined

Population

}?ANDOI\/HZE%

| New |
Treatment ‘

Improved

Improved

Current
Treatment

Not Improved
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SEQUENTIAL CONTROLS
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CROSS-OVER TRIAL

-

Randomized

.

Therapy A Therapy B
Group 1 Group 2
“ Observed >
Group Group 2
Group 2 Group 1
« Observed >
Group Group 1
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CROSS-OVER TRIAL
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PLANNED CROSS-OVER TRIAL

Randomized
Therapy A Therapy B
(Growpl | Group 1
f Observed >
(Groupl | Group 1

Group 2 _
< Observed >

A\ 4 '¢
Group 2 (Group2 | @




UNPLANNED CROSS-OVER TRIAL

RANDOMIZED

MEDICAL
Treatment Only
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FACTORIAL DESIGN
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s ok
FACTORIAL DESIGN

Treatment B

+
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WL G gt Al Al ls
( UNCONTROLLED TRIALS )

Int Cardiovasc Res ].2019;13(1):29-33.icrj.85178

International

Cardiovascular

Research Journal

www.ircrj.com

The Effect of Rectal Acetaminophen on the Closure of Ductus
Arteriosus in Premature Neonates: A Case Series Study

Mazyar Vakiliamini!, Hooman Daryoushi !, Atete Rangchi’, Abbas Aghaei®?®

'Department of Pediatrics, Clinical Research Development Center, Imam Khomaini and Mohammad Kermanshahi Hospitals, Kermanshah University

of Medical Sciences, Kermanshah, IR Iran

2[.‘Jvapartrr'tent of Epidemiology, Social Determinants of Health Research Center, Research Institute for Health Development, Kurdistan University of

Medical Sciences, Sanandaj, IR Iran Ag?;: )
3Department of Epidemiology, Clinical Research Development Center, Imam Khomaini and Mohammad Kermanshahi Hospitals, Kermanshah

University of Medical Sciences, Kermanshah, IR Iran
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e 2les 1S - Withdrawal Study
Mega Design Run-In Design
col o1l b sl TS 295 g SS9 2le IS
Single Blind Trial
Fixed size Design 155 393 oIS
Open Trial b 2l - Double Blind Trial

)359.»: 4w G:Lo)T)lS
Triple Blind Trial

)9S o Mz i TS
Quartet Blind Trial
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Zelen’s Design
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Venberg’s Design
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PHASE IV TRIALS

Studies carried out after registration of a product. They
are often for marketing purposes as well as to gain
broader

experience with using the new product.

Post marketing studies
Long term post Phase III follow-up

To know about

Drug risks
Benefits

Optimal use



Preciinical Research FDA  Post-Marketing
(in vitro and in vivo) Clinical Studies Review Surwveillance

short-term testing
inanimals

Long-term testng in animals

Phase 1
<mall trials
stutving safery
and toxic
effects in
heakiy
volunteers

Phase 2
O I OO N ™

Mizls of safey
and &fficacy in
patients with the
condition 1o
be weated

e

CRLBREBE R s -

Phase 3
Loy L1 e AT
At least 2 larger randomized

“pivotal® wials of efficicy
and safesy !

.

: Phase 4
: ; FDA Office
{ ! of Drug
' ! Safeywy
¢ ' monitors
- ' reported
! ' adverse
' ' reactions
' Usually 2000 to S000 '
: patients are ex posed FOA cannot
' to a drug during ) mandate
' clinical studies before : further safety
: FDA approval ' studies
A A A
Company obtains FDA A pplication FDA
permssion for trials for new approval
in humans drug

approval




Any qu 2stion?
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