Clinical Trial Workshop 301

Randomized controlled trial in radiology research
16:50-17:20 201

Chairperson(s): Jeong Min Lee  Seoul National University Hospital, Korea

AMC cardiolegy — multicenter trial2 S22

Young-Hak Kim
Asan Medical Center, Korea. mdyhkim@amc.seoul.kr

Contents

Multicenter Clinical Trial

*

Definition

# Registration

# Data collection
Young-Hak Kim, MD, PhD # Multicenter observational study
Department of Cardiology, Asan Medical Center, * Adjustment
University of Ulsan College of Medicine
+ Authorship
o K@oprras o~ MEBOpLHEE

Defining IIT vs. Industry-Sponsored Trial
Source: Clinical Trial Magnifier Vol. 2:5 May 2009 E}Zlﬂ ?:Ié,"*’ﬂ. KGCP

www.clinicalmagmifier.com

Supperting/Collaborating Party
Clinical study conducted with the
support of or in collaboration with

—~
N
= . s 5 o
outside party(ie), other than Ct7| 22l & Al E (Multicenter Trial)"0|2} &2 SHLto] Y A=A =
bkl o B M0 At & 04kl AE7|HUIM $HE|E YAAYE Ut =
body(ies) i @)
i v Investigator- O
Legal Contract ey ~~
Logal soneace bativean inian and Initiated 7% 2| 81 3| (Coordinating Committee)”"2} 82 C}7| 2+l AkA|E 2|
supporting/collaborating partyies) Clinical Study " = =
required. S ZHE7| Q510 QE|A7 ZE st QS| & YsiCh O
i Yes -
hi hi " " + -t W "
&;@E:‘f:@l and exchisive Yes i::fu::z:";asrwne?h‘;meﬁ-er full | Yes “ @ & A # = XHCoordinating Investigator, 0|5} "A| g ZH A} 2} 3
ts to  feess icte eeeeom| —
use the data and reslts aring form || prapersy right on any inventon ar SICHEE $H2 Zh Al 7|22 A H YR SOIM TR ALAIY
the study discovery arising from the study. e
: : o Hoist= AIEAL AfO[2] of7ig =Y MYE Lo AHE
. m— Goners pincipes wsich
Industry-sponsored Clinical Study e il
““This condition could be waived if the Principal Investigator certifies that industry-sponsored
will be no or very low possibility of generating commercial from the study. clinical studies.
& aanuss Ul At

DECREASE-PCI Design

DEE BAE w0 BARM SHD S

(Multicenter, randomized double-blind clinical trial) e [ R G R R i M S DN a e

L @ g eamuneaeausmeLLG G-@ & -non
| The lesion suitable for coronary stenting with drug-eluting stent | e —

KIFDA ezuru N ) N
. ; 1:1 randomization \
Stratified by sites (20 centers) *

TR s gy Ay

| stent implantation (any second-generation limus-family DES) | — f:
Aspirin + clopidogrel + cilostazol | | Aspirin + clopidogrel + placeba’ |
(n=1055) (n=1055) I
‘ l B
‘ Clinical follow-up at 1 year, follow-up up to 3 years ‘ -
* Study drug for 12 months (o] 2H# 92| AHE) —
+ Aspirin indefinitely and Clopidogrel for 1 years e = wemsuses T
e R R e

Primary endpoint: compaosite of any death, MI, TVR, ischemic stroke at 1 year A ! I i L e
rug compliance and adverse drug events monitonng: compliance questionnaire - 3 LS [

CBC, LFT, hsCRP, HBA1c at baseline, 1, 8, 12 months, 2, 3 years

Verify now (aspirin/P2Y12): pnslpmna;gmﬂﬂﬂmldischarge AT e R S L B U R A g L

Asan Madical Center - Asan Medical Canter




302 KCR2012

ojotE ZAIEISL0|

2Re1112?

U - en

B s

e

BEna nwon

e @ OjobE HAIRIRO (H8t A
Py ms (©) 2B RIS Oigwy
o soun
e H e () 9%8 AVAE pEAE B2I51)

_af” Lo il TR = 1
T =
D v e
iR A4V FUNP EOIExD -
5 e Lo

52
ERE e LR T
§ nazEanA

E
LW WAy

&5 238 muve, 99T Iy U
T T

%A sve UNAEH OMEGA GAACH WSUGH EE
BIEE 3 ouZD. gAAEN AN WEAN YniER B ER0
o 2y ngw "

ut )

a0
4 44T G FE0

0w nee wn Be
E S e, I RN yNaUd It REARY VNN SREH HEAE &
e P e e 204 02
§ s o i omema-n
o %) =04 A £
(e

Chtormcuia FYRTE

R TAYE YUY B
BTEL

R ) [T

s A
v e

2
-
N
o
H
=
o
Q
H
©
o
—

ClinicalTrial.gov ClinicalTrial.gov
Registrationn of Trials Registrationn of DECREASE-PCI

tiome  Searh Sty Temics Giossery
ClinicalTrials.gov Gl o [semeh |

T & A
Rt i e P

Found 1:study with search of:  decrease-pel

Welprmr o e il e Prosseo! Regeiration System (PRS) . e st 0at pce oL sesog e yobuenss. # Oirolax Qotions
Gl [ p——————

Rak s Sy

1 e

Ot | Wienestions Dug Chosiacal Onup Pocebe
Trer Nam:
imictes sttt boen e e B 2 e
Pasrmact: Fanmparsss e s e v, Sasnray s page
e
[Logn | RS P fon st found by yous saethth s
a M B oy
[ E ———— P —
St oyt il Tl e A
T

pre ey
Bt fne fun smmain faesdSteneis

M«

© naree ey 2nasss




Clinical Trial Workshop 303

QsiouIrniseoy

Drug: by Cilastazol S$Erious Adverse PCI)

Thia study Ia currently racrulling participants
Ve Setomber 2011 by CardoVascular Aesasmch Fsundaton. Keoa

Frm ant am

Spamor
Inkurmsaian provided by Respavaible Party):

CliniealTrish.gov Mewier: | NCTO1346855

» Purpose

it bima g sy 5 poakate

prespectia. tansomzed
thmrapy  patees reste ot GES. fr Corsmary Avery Cosease

ClinicalTrial.gov

lame Semch Sty Tepi  Glemay

ClinicalTrials.gov

ChvealThals
Curucaly w0 iy ocatiors. stals

¥ Search for Clinical Trials
Find ks for & specic medlical condiBon o olher crtena i he ChracalTnals gav regisiy ClnicalTrisls go currertly hars 21 147
sk v locaors in 173 coumies

¥ Investigator instructions:

s Laam about manzszory
18HETHion SN rSSUES 1EpCrBNG fecuareTents 0 IS FUDHC Lt 110,85 (FDAAR)

¥ Background Information
Lo about iricsimah and bow o se CiricafTnis o, cn access oibet comsuames heath nkrmaticn rom B US Nabard

Tha Neerinds Hationst Toal Sagetes (NTR) | i iy
Far Shvcan Chrvew Tra Regetrs (FACTR) jmm Profly | Gnis wobete
3 Laka Ciries Tras Ragiery PBACTR) VmPectie || Gase wusess

FN san Medical Comtor

el et i W - i
N,
Conditien ntarvesdion Ehase
Comnary Artery Disaase. e — Praa o Amos b tHye e
Oncitobs o
mr,— Varartonal mm(‘
Excpar Clushcmon S steny Efcary Seaty et
s 4
Mastong Doutia ind iSusiact masgarsr,
R
TG e i Y
o
J MS0pLras
[0 7o b abtad v 2o % S A B CECH Vv AN - Asan Medicsl Conter
ICPRT - http://www.who.int/ictrp/en/ e e
Rl e =@os
World Health
Organization
About Registries
s A
e R
e St e sy, 3 Sirmen, vy apes e
s s R
R
e A .
S & . s e o 8 s 8
: R
o
s, = S
TmImImIEE
EEmEmImEET
eI
EEaraeeee

e
e e e e e Y e .

T e e e e e R e e e e )

e ey e S ek 18 e o v et 8 0 r o4 Bt 4 s S § 47 P S B e 5 5 LA VLR e PRI e 82

LSRRI

T —

A usoes

CRiS
s e

S5H2YHoE
(HESRIUE: ]

671l @ otch ) o

YT HE M| A
(Clinical Research information Service, CRiS)
http://ncre.cdc.go.kr/cris/index.jsp

v
d g WE e § TR AR NS @ 8 33 B2 (s san

o o — ] LR TER L LR LR R R
o Ao e

CRIS

P — 3

N A
s H2 AN O N BRE YNDP -

[ TS]

8

<
~
N
o
=
~
@)
Q
~+
=
=
Tl
=




304 KCR2012

Limitations of IIT Study Designs for Clinical Research
¢ Less structured and organized Weakest # Single case report (anecdote)
evidence
¢ No SOPs + Consecutive case series
— . # Retrospective case-control or cohort
¢ Limited experience study
e Lower priority level # Prospective cohort with historical controls
# Prospective cohort with contempora
* Low budget cont?ols perly
¢ Less qualified and regulated o T Single randomized clinical trial (RCT)
evidence + Multiple large, randomized clinical trials
A bEores A umose

Limitations of RCTs ‘all-comer’ RCT pt vs. Excluded pt

# Often underpowered for modest treatment effects Evaluating the ‘all-comers’ design: a comparison

— Still relevant from public health standpoint if affected OfPamcl;P,ams e ‘eivcacnany FCY bl with
population is large i i
Sanneke P.M. de Boer, Mattie ). Lenzen, Rohit M. Oemrawsingh, Cihan Simsek,

# Surrogate endpoints=> ? Clinical relevance Shpare ) CrimtESn e Slme RUROR St el
# Generalizability? R T S

— Tend to study generally healthy patients
— Treated with standardized protocols
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=. all-comer’ RCT pt vs. Excluded pt RCT vs. Case control

I-year mortality Point of estimate between randomized vs. case control study

H I 'BCG vaccine and 18 B 0 o see o « 13randomization
- EpT— com oM oo 10 case-control
Mammography and mortality
RCT participant for breast cancer -9 B
g o 4
Cholesterol levels and death Ei - 4 & W=
due to trauma
Treatment of hypertension s 1,
and stroke o 7
MNumber of patients & risk:
Honpancpants €43 “e (3.1 (] Treatment « S O L. S T
and coronary seas! & 9
AC-RCT parvmoants 570 sn 565 882

o 05 10 15 20 25
Relative Risk or Odds Ratio

) MEopuua A MEOEB ato J et al. NEJM 2000;342:1887
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Registry Studies: Key Advantages

+ Allows for rapid enrollment of large numbers of
patients - accomodates changes in practice
over time

+ Broad inclusion criteria ensure that study's
findings may be applicable to most patients

+ Ideal for determining optimal procedural
technique as well as for identifying appropriate
patient subsets for treatment

A MEoras

Asan Medical Center

Registry Studies: Key Disadvantages

Data quality and completeness
— Analysis results only as solid as the data ("Bad data in...)
— Particularly challenging with administrative datasets
— Incomplete data

— Not necessarily related to registry design, but more related
to degree of rigor employed in data collection

Treatment selection bias
— Pt Level: risk factors, disease severity, comorbidity

— MD level: those selecting a specific treatment may differ in
care process and quality
— Site-level: structural and quality of care differences

A MEoraEn

Asan Medical Centor

Good Observational Study
Registry Controlled Trial vs. Simple Registry

Primary end point vs. primary objective
Power calculation vs. no sample size estimation

Good controlled registry

— Clinical primary end point with long follow-up (more than 6 menths)
— Reached primary end point

— Adequate power calculation

— Blinded analysis (including physician)

- Clinical event committee and DSMB

— Follow-up > 80% for surrogate end point, > 95% for clinical primary

end point

A MEOMIERG. ot a1 Interven Cardiol 200613483

Asan Medical Center THES

2011 Observation Study: PROSPECT study

|| ORIGINAL ARTICLE "

A Prospective Natural-History Study
of Coronary Atherosclerosis

r the PROSPECT Ir

ABSTRACT

BACKGROUND.
From Columbia University Medical Cen. mhpmﬂ‘mu: plm]urs that lead to acute coronary iymimmrs often occur at sites
terjNew York-Presbytenan Hospial and fured
the Cardovascular Research Foundaton, o ey eaharss L il Flstew e
New York (GWS, AM, AJL. EC. Such events are poorly understond.
G5M. B M. H.P); Cardiovascular Cenr
Onze-Lieve Vrouwziebenhuis, Aalgs, MITHODS
Belgjum (8 8., Vanderbxlt University Med. In a prospective study, 697 patients with acute coronary syndromes underwent
N -2
corona

1 y and grag-scale and
hic imaging after p coronary b
malor adverse cardiovascular events (death from cardiac causes, cardiac arrest,
Hospiat Kam iy, MO 5 ). A dial infarction, or jralization due to unstable ot p ive angina)

lar, A (B,
e o were adiudicated to be related to either originally treated fculpri) lesions ar un-
conin, Rotterdarn, the Nesherlands treated (nonculprit) lesions. The median follow-up period was 3.4 years.

P51, hddrss earin s

Controlled Prospective Registry

[Study Number | 04-800
Title

" Providing Regional Observations to Study Predictors of Events
in the Coronary Trec (PROSPECT) An Imaging Study in
Patients with Unstable Atherosclerotic Lesions.

Purpose

To identify in patients presenting with Acute Coronary
Syndromes (ACS) imaging modalities and/or serologic markers
of inflammation which may aid in the identification of non-flow
ohstructing lesions with an increased risk for future acute
coronary events. This study will ascertain the prevalence and
clinical significance of non-flow obstructing lesions, which
subsequently result in acute coronary events - defined as
vulnerable plaque. The safety of regional imaging of non-culprit
lesions in ACS patients will also be assessed.

Study Design

This is a multi-center prospective registry of ACS patients with
single or double vessel coronary artery disease. Approximalely
700 patients with ACS will be enrolled into the study at sites in
the United States and European Union.

Geography and Sites

Up to 40 sites in the Unites States and the European Union.

. asan meaical Center

2011 Primary Outcome Variable

“Outcome Variables 1. The primary outcome variable is Non-Culprit Lesion
Related Major Adverse Cardiac Events (NC-MACE)
defined as the composite of cardiac death, cardiac arrest,
MI ACS revascularization by CABG or PCI, or

pitalization for angina, adjudicated toa Iprit
lesion secondary to significant fixed, non-reversible (no-
spasm-related) lesion progression of more than 20% from
the baseline study (confirmed either by serial angiography

i or by necropsy). Event rates will be determined at: in

i

S5-June-07 (ver 3.0)

PROSPECT Investigational Plan CONFIDENTIAL

hospital, 30, 180 days, 1 year, and then yearly for up to 5

it . . .
2. Serologic markers of infl jon and lesion
ot istics will be eval 1 for predictive value relative
o recurrent events.

3. Procedural success (ability to complete the imaging
procedures as specified in the Investigational Plan without
imaging device or procedure related complication).
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2011 .
Power Calculation

ACox i del is utilized in the power ion. The Cox
‘model assumes that the hazard function A(1) for time to NC-MACE given a single predictor
X; has the following regression formulation: log[Ad/X1Mha(t)] = By + BiX1, where doft) is the
bascline hazard, and X, is the imaging measure or VP indicator variable. The null and
altemative hypotheses in Cox regression model are:

Hy:p1=0
Ha:py=B#0,

where fi s the slope coefficient for X, whichis the log
hazard ratio of the two groups (patients with and without
positive observations for VP).

Various assumptions have to be made in the power calculations including the percentage of
paticnts with VI at baseline, hazard ratio, and overall NC-MACE rate. Notice that these
percentages and rates are exactly whal will be estimated from the trial as stated in the first
two research questions. Reflecting the inties in making the: ions, several
scenarios of power calculations are presented below, each with different assumptions of the
above three parameters: % of patients with positive obscrvations for VP (a positive
observation is defined as the patient has at least one detectable VP), overall NC-MACE rate,
and hazard ratio between patients with and without positive observation for VP,

Scenario 1: % Paticnts with Positi Observation st Basclis
Ratc = 10%, and Hazard Ratio =2
‘The assumptions used in the power calculations are as follows:

+  One-tailed test
« a-0025

#=7 Asan Madical Center

Single Center vs. Multicenter

# Single center is ideal. If
— Adequate number of homogenous
population
— Good for optimal condition of study
— But, needs sufficient capacity, staff, stuff...
# But, lack of resources and representative of
real world practice
# Thus, multicenter trial is the standard for
clinical trials

A MEoraEn

Asan Medical Centor

Limitation of Multicener
Treatment-By-Center Interaction

Treatment A
Ioeal +———» Treatment B
1 2 Sites
Quantitative Qualitative
Interaction \‘ Interaction

s

2

1 2 Sites 1 2 Sites
Ve MBorrEa

Asan Medical Center

Heterogeneity !

# CK-MB level : interval of test after coronary
stenting, side branch protection, qualified
lab...

# Blood pressure : experience of physician,
stuff, education of personnel...

# Experience of operators

# Different definitions

# Patients risk profile

+ Different quality control

P
A MEopras

Asan Medical Centor

Standardized Protocol and Education

Impact of Angiographic Follow-up on Clinical Outcomes

Clinical F/U Alone

.. Studydrug-eluting stents

Angiographic F/U

Study drug-eluting stents

LS,

RRR = 57%
ARR = 111/1000

HR=035 (95% C10.18.064) HR=040 (95% C1 026-061)

Angiographic follow-up artificially inflates repeat
revascularization rates by ~40% and tends to

overestimate the absolute clinical benefit of stents.

‘\-\L\B
—_—

Clinical Event Committee (CEC)

An organization formed to review specific information
obtained from research subjects.

Making judgments regarding this information and to
draw conclusions about pre-specified events.

May or may not agree with conclusions drawn by the
investigator from a specific site; in this case the
committee’s conclusion will serve as the final decision
for submission to regulatory authorities and/or for the
purposes of reporting and publication.

A MEoraEn

Asan Medical Centor
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CABG patients were ‘more sicker

Tabl 1. Basebine Charctrstics of the Patients.* MAIN-COMPARE Registry in NEJM
SwatGroup  CABG Group
Varisble M=1102) (N=1138) PVakie
Demographic characleristics
Age 1) <0001
Median 2 1
Interquartie range 5270 57-70
Male e (%) 7 s 024
Cardine or comsisting conditions.
Dhabetes melitin (% of patents)
Ary diabetes %7 u7 (1%
nsubin-dependent o 82 (373
Hypemension (% of patients) ®s 484 084
Hyperkpidema (% of patients) ms 326 00k
Current smoker (% of patients) ne 04 00
Chinical indicaton (% of patients) <0001
Sdent racherma 30 2
Chronic stable angina 120 199
Unstable angina 552 681
Noa-ST-elevation myocardial mfarction a8 o8
Angiographic characteristics.
Involed location (% of pabents) 004
Ostium, midshaft, or both 508 %2
Distal bifurcation: 404 513
et of dsemed vesse 06 o i <00
Left main only 52 62
Left main plus singlevessal disease 40 105
Left main plis double-vessel disease 260 263

Classical Adjustments for Covariates

¢ Three common methods of adjusting for
confounding covariates:

— Matching : large control group

— Subclassification (stratification) : not valid in
many covariates

— Regression (Covariate) adjustment : not
appropriate in many covariates of small group
and low incidence

e

Techniques for Regression Analysis

+ Regression modeling

— Adjust results directly for ‘confounding factors’
associated with treatment and outcome

+ Propensity adjustment
— Identify factors associated with treatment selection

— Then adjust for the probability of treatment
(propensity score) or match patients for this factor

+ Newer approaches
— Instrumental variables analysis

A MEoras

Asan Madical Center

Propensity-Score Matching
MAIN-COMPARE Registry

The NEW ENGLAND
JOURNAL o MEDICINE

Stents ‘METI:lslis I A S R e o

We evaluated 1102 patients with unprotected left main coronary artery disease who
' underwent stent implantation and 1138 patients who underwent CABG in Korea be-
i tween January 2000 and June 2006. \ie. dadverse (death: a com-
posite outcome of death, Q-wave myocardial infarction, or stroke; and target-vessel

revascularization) with the use of propensity-score matching in the overall cohort

. and in separate subgroups according to type of stent.

CALGS. Foawerer.
tiese oo
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Limitation of Statistical Adjustment

How Long Follow-u
Complete Database 9 P

# Dependent variable : Stent/CABG # < 5% of loss (attrition) is little concern
+ Independent variable : Demographic characteristics, Cardiac or H
coexisting conditions and Angiographic characteristics *2 20% Cff ‘1055 posses thr‘f—'at’ to validity, cutoff to
— logistic regression classify ‘high or low quality
Siproc |s lic datasyun:
ol arouplag sek dn’_ cmnas hn hypurk smoking _renci oremi peachl cd e pad e # High loss will (1) lose study power, (2) have follow-up
mind mivet ecarhyth cIIanlt ewtdiz rca-disresten . . i
R T, bias, and lose (3) generalisability.
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sex~dm sexedm_insy hn sex shyperip sex ssmoking sex ~prepci sex sprem| sex =orechf sexecld
sexecvd saxepvd senecrt sex-mind sex-mivel sex-ecgriyth sex-clinink sex-exl.dis sex-rcadis sex-resten
/aeleclion=a lackit

In logistic regression analysis, the patient with missing is excluded
in the propensity-score model. Moreover, unmeasured confounder
cannot be considered in creating propensity score Fewtrell M gt al. prehrpieSiuigl 2008:93:458
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Complete Follow-up of NY State PCI Authors
Who are satisfied?
mstan; (2570)" E-teveunt (195) — Ptend (2375) = --P;h?_ss (0)
= 10
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Em|  Bmeiown Randomized Trial of Stents versus Bypass
HIR Drug-ehuing srent Surgery for Left Main Coronary Artery Disease
3
¢ 20 mo o s& o k M.D M.D M.D.,
Days after Initial Procedure n, Ph.D A.D. M.D.,
Drug-Eluting Stent ee, M.D| M.D. D
Neo. at risk 2570 2560 2492 2427 275 M.D., C M.D. k, M.D
Cumulative no, of events 0 7 W 195 76 R MI
Cumulative incidence (%) 04 30 56 76 lo7 M.D., ¢ D., H M.D
O Bare-Metal Stent m, M.D D, Y:
E Na. at risk 2570 2557 2485 2192 2134 b, M.D., M. D, 2, M.D.
Cumulative no. of events 13 105 178 236 130
Cumlative incidence (%) 05 41 69 92 123
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=k Publication Authorship
# Principal investigator and executive committee (or # Author distribution will be decided based on

publication committee) play a major role to identify

! A ; the score calculating :
|mportant manuscrlpt TOpICS.

1) enrollment (x 1.7)

# The authors of the design manuscript are 2) adherence to the exercise regimen (x 1.3)
designated based on the consensus in the

s s 3) data completion (x 1.5)
publication committee and Pl

4) other trial efforts, such as serving on active
# All analyses should be centrally controlled in the trial committees or oyerseemg operations of 1
independent analysis department. of the core laboratories.

Ann Intern Med. 2009;151:414 Ann Intern Med, 2009:151:414
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Assignment of Authorship

Designate author's.

Identify author position based on
from site score and ability
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+ £2 AMZE (good people)
+ E (budget)

+ MY (dream)

+ A2 (trust)

+ X| =& (leadership)

+ 59| (agreement)

+ Tfj== (fortune)
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