Introduction to Clinical Trial

SoJeong Yi, PhD
Dong-A University Hospital

Dept of Clinical Pharmacology/
Clinical Trial Center



Clinical Trial/Study
Wikipedia

Clinical trials are sets of tests in medical research and
drug development that generate safety and efficacy
data for health interventions (e.g., drugs, diagnostics,
devices, therapy protocols).

ICH GCP Eb6

Clinical Trial/Study is an investigation in human
subjects intended to discover or verify the
pharmacokinetic, pharmacodynamic, pharmacological,
clinical effects of an investigational product(s),
and/or to identify any adverse reactions to an
investigational product(s), with the object of
ascertaining its safety and/or efficacy.




Method of Medical Research

Hierarchy of Evidence

Evidence

Type

weak
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Strong

Non-clinical trial
(In vitro/ex vivo/animal)

Case report (&7~} Al H71)

Case series study (&= 2377)

Cross—-sectional study (E'EI7ZRA} e

N

Case-control study (Z7I-Ef7== 23177)

Cohort study (ITE 2i77)

Randomized clinical trial
(BRI HITY 270N )

Systemic review/ Meta—-analysis
(™M™ 2IR/™IEREA)




Drug Development Process
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Ref: JW Sohn, AZ



Development Phase and Type of Study
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® Usually conducted in a certain phase of development
O May be conducted in that phase, but are less usual

ICH ES8: General considerations for clinical trials



Classification Clinical Studies According to Objective

Type of Objective of Study Study Example
Study

Human «Tolerability *First-in-human
Pharmacology <PK/PD Single/Multiple dose of PK/PD
*Drug metabolism *Drug interaction
*Drug interaction
Therapeutic *Targeted indication *Earliest trials of relatively short duration in
Exploratory  <Dosage regimen well-defined narrow patient populations
*Basis for confirmatory study *Dose-response exploration
design
Therapeutic  + Confirm efficacy » Adequate, and well controlled studies to
Confirmatory -« Establish safety profile establish efficacy
* Dose-response relationship » Randomized parallel dose-response studies
* Basis for assessing the * Clinical safety studies
benefit/risk relationship to » Mortality/ morbidity outcomes
support licensing * Large simple trials
» Comparative studies
Therapeutic  + Benefit/risk relationship in » Comparative effectiveness
Use general or special populations » Mortality/morbidity outcomes
« Identify less common adverse » Studies of additional endpoints
reactions * Large simple trials

* Refine dosing recommendation ¢ Pharmacoeconomic studies

ICH ES8: General considerations for clinical trials



Clinical Trials Areas
(gathering therapeutic evidence)

KFDA/IRB CTA needed — Off-Label trials IRB Approval Only
Before & After New Drug Approval before trials initiation

New Drug
Approval

Post-Marketing SITs

Sponsor Initiated Trials (SIT)
With-in Label Trials

Global Trials Local Trials - ,
Investigator Investigator

Initiated. Initiated Trials
< Industr@rs

Trials (IITs)

Phase II or Phase IV studies

Research funding sources




Declining R&D Productivity

New drug approvals

R&D expenditures
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Pharma’s Strategies for R&D

Ease of
Implementation

Level 2

Level 1

Open-source

Cooperative Tech Dev

Outsourcing

R&D reorganization

Biotech in-licensing/
acquisition

Industry

Consolidation

Increased R&D Spend
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New Paradigm of Drug Development
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CS, candidate selection; FED, first efficacy dose; FHD, first human dose; PD, product decision

- Nature Review/Drug discovery 2010. 3



Example: DPP-IV inhibitor

 Typical: HbAlc, FPG
« PoC: DPP-IV activity, GLP-1, PK in DM pts
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Figure 2. Mean (SD) percentinhibition of plasma dipeptidyl-peptidase-4 (DPP-4) activity after single oral doses
of linagliptin (0.5, 2.5, 10 mg) and placebo once daily in male and female Japanese patients with type
2 diabetes mellitus (left panel: day 1), and after multiple dosing (right panel: day 28).
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Figure 3. Scatterplot of the correlation between 5
percent inhibition of plasma dipeptidyl- 'E
peptidase-4 (DPP-4) and plasma con- < 407
centrations of linagliptin after multiple &
O 20+
oral doses (0.5, 2.5, and 10 mg/d for 28
days) in male and female Japanese pa- ' .
tients with type 2 diabetes mellitus. 0 - aaas
0.1 100

Linagliptin plasma concentration (nmol/L)

Table Ill. Mean (SD) maximum inhibition of plasma dipeptidyl-peptidase-4 (DPP-4) activity (maximum phar-
macodynamic effect and maximum pharmacodynamic effect at steady state) and the plasma DPP-4
inhibition 24 hours after dosing on days 1 and 28.

Dose Emax7 % E24: % Emax,ss: % E’T,SS? %
Placebo 9 (3.6) 2.8 (6.4) 9.7 (5.1} 2.4 (8.1)
0.5 mg 42 V{(VE.5) 11.0{9.2) 66.7 (12.0) 45.8 (10.6)
2.5 mg 84.7 (7.9) 639 (11.5) 89.6 (3.8) 77.8 (4.9)
10 mg 92.5 (1.2) 89.1 (1.8} 92.9 (1.0} 89.7 (1.4)
= effect at 24 hours; E,,., = maximum effect; Eaxss = Maximum effect at steady state; E .= effect at 24 hours at steady

state



Phase O trial (Exploratory IND)

IS conducted prior to the traditional dose escalation,
safety, and tolerance studies,

based on a more limited preclinical data set than
that required for a traditional Phase 1 study

iInvolves very limited human exposure
: 1/100 NOAEL (microdosing), <7 days,

has no therapeutic intent
For example,
Clinical studies of pharmacokinetics or imaging
Clinical trials to study pharmacological effects
Clinical studies of MOAs related to efficacy

"Guidance for Industry, Investigators, and Reviewers, Exploratory IND Studies” (US FDA)



Log scale

1000.0
A
100.0
100.0 :

Microdosing Study

Normalized to 1-mg dose

: 2
g% 10,0 EE
T 101 SE
. 0.1 T T T T ! ! > 1.0 T T T T T J
0 20 40 60 80 100 120 20 40 60 80 100 120
Time (h) Time (h)
Treatment T,.,. C.../D AUC,_,/D AUC, /D t;; CL/F Vd/F
(n=6) (h) (ng/mL) (ng*h/mL) (ng*h/mL) (h) (L/h) (L)
100
Hg 1.1 554 1570 5710 274 0.17 67.3
Oral 2
5m .
9 1.7 986 32304 4160.2 48.6 0.26 17.9
Oral 0

Clin Phar & Ther 80 (3), Sep 2006



Trends in the Globalization of Clinical Trials
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Figure 1| Density of actively recruiting clinical sites of biopharmaceutical clinical trials
worldwide. Density is in per country inhabitant (in millions; based on 2005 population censuses);
darker orange/red denotes a higher density. The trial density and average relative annual growth

rate in percent is shown for selected countries. The countries in grey had no actively recruiting
biopharmaceutical clinical trial sites as of 12 April 2007.

- Nature Review/Drug discovery 2008. 1



Governmental Initiatives
to Support Clinical Research in Korea

INITIATIVES BY MOHW(2004 -): KONECT (2007 - )

(s 1 INJE BUSAN
)




Globalization of Clinical Trials

<2002~2006> 29 2006

Top 5l coiiion 1 United States 1734 United States 2053 United States 11181

United States 2 Germany 614 Germany 611 Germany 3433
se;:;mc _ 3 Canada 492 (Canada 384 Canada 2531

~ csmaca | [ Established & United Kingdom 449 United Kingdom 384 United Kingdom 2401
Urites "";g‘;,’ﬁ.."“ [_1Emerging 5 France 440 [France 367 France 2241
i 6 Spain 364 Italy 281 Spain 1909

Aipbslin 7 italy 363 Spain 281 Italy 1834
-‘é—‘:l‘;?:’; 8 poland 301 Belgium 280 Belgium 1600
Hm‘se\:-ﬂle?:: 9 Belgium 287 Japan 272 Poland 1453
Jﬂl_J-lunl_gi::_-l-:r 10 australia 278 Korea, Republic of 236 Australia 1360
Czech eg:.labzliilc 11 Netherlands 264 Poland 203 Netherlands 1305
India 12 Russian Federation 223 India 189 Russian Federation 1140
South Srics 13 (zech Republic 222 Australia 188 Sweden 111
- 14 Sweden 199 Sweden 183 Japan 1068
U‘g;::: 15 Austria 184 Netherlands 172 Czech Republic 1022
Korea, :;?;-::" 16 Argentina 178 Russian Federation 153 Korea, Republic of 1011
Feiand 17 Hungary 178 |Israel 152 Austria 960
R?::;u: 18 Brazil 175 Austria 147 Hungary 911
$lovakia 19 Mexico 175 Czech Republic 145 India 897
S 20 switzerland 168 Brazil 141 Brazil 864
E‘;gia; 21 penmark 167 Hungary 132 Israel 846
 Turkey 22 South Africa 161 China 127 Mexico 820
mp.::?éi: 23 Israel 159 Mexico 116 Denmark 767
” J'E'.Zﬁif'“né 24 Japan 145 Romania 112 Argentina 733
Est}:::; 25 India 143 Denmark 112 Romania 707
alsd 26 Korea, Republic of 139 Taiwan 109 Switzerland 691
it 27 Finland 133 Switzerland 103 Taiwan 653
Brconiisapd) [fenf n 28 Romania 113 Argentina 91 South Africa 639
Croatia | 50 [ ] 24 29 Taiwan 110 Finland 84 China 627
Rank - no. of sites Rank - growth 30 China 110 Turkey 79 Finland 608

- Nature Review/Drug discovery 2008. 1

Source: www.clinicaltrials.gov,KoNECT, 2010



Clinical Trials Approved by KFDA
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THANK YOU FOR ATTENTION



