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Randomized Clinical Trials — RCT

Strengths

» Correctly designed studies with adequate power are gold standard

= Randomization extinguishes confounding

Weaknesses

= Highly selected populations due to exclusion criteria
= Often selected specialized study centers

= Often surrogate endpoints

= Long time to plan and complete

= Expensive

= Often sponsored by industry — only studies of economic interest
will be performed
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Big Cost Drivers in Traditional Clinical
Trials

e Data collection — size of case report form

e Site monitoring - % source document verification
 Number of study-specific procedures and tests
 Number of study-specific contacts and visits

* VVolume and complexity of safety reporting
requirements

* |Investigational drug storage and accountability
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LINICAL TRIALS ARE THE CEN-

Journal Editors (ICMJE) announced a
policy, which took effect in 2005, of re-
quiring registration of clinical trials as a
prerequisite for publication.®” The Food
and Drug Administration Amendment Act
(FDAAA)® expanded the mandate of

ClinmiecalTrinle oasrtninelindasmact o

Context Recent reports highlight gaps between guidelines-based treatment recom-
mendations and evidence from clinical trials that supports those recommendations.
Strengthened reporting requirements for studies registered with ClinicalTrials.gov en-
able a comprehensive evaluation of the national trials portfolio.

Objective To examine fundamental characteristics of interventional clinical trials reg-
istered in the ClinicalTrials.gov database.

Methods A data set comprising 96346 clinical studies from ClinicalTrials.gov was
downloaded on September 27, 2010, and entered into a relational database to ana-
lyze aggregate data. Interventional trials were identified and analyses were focused

randomization and blinding were less frequently reported in earlier-phase, oncology, and
device trials.

Conclusion Clinical trials registered in ClinicalTrials.gov are dominated by small trials
and contain significant heterogeneity in methodological approaches, including re-
ported use of randomization, blinding, and DMCs.

JAMA. 2012;307(17):1838-1847 WWW.jama.com
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Sweden and clinical registries

A system of national clinical registries has been established
in the Swedish health and medical services during the last
three decades.

Six national competence centers for clinical registers and 96
national registries receive national funding in Sweden.

UCR is the oldest and largest competence center for clinical
registers hosting more than 20 national registers.

Participation in clinical registers is voluntary. Based on the
unique personal identification number given to each
Swedish citizen (at birth or immigration) data from clinical
registers can be combined with data from mandatory
register such as cause of death, patient administrative (with
discharge diagnoses), and drug prescription registers
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Clinical registers in Swedish health care

Clinical
register
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Data entered:
Web interface
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Research
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Publications
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European Heart Jourral (2009) 30, 2165-2173 CardioPulse

FUROPEAN doi10.1093/eurheartj/ehp299
CARDIOLOGY*

SWEDEHEART: Sweden’s new online cardiac
registry, the first of its kind

Covering all hospitals in Sweden, SWEDEHEART is unique because
it allows long-term follow-up and immediate feedback, says Ulf
Stenestrand, MD, PhD, Associate Professor of cardiology and Senior
consultant interventional cardiologist, Department of Cardiology,
University Hospital, Linkoping, Sweden, and President of

SWEDEHEART.



S WEDE:%’ HEART

Number of cases annually: 80 000

RIKS-HIA 73 CCU hospitals, 100%
SCAAR 30 PCI hospitals, 100%
Percutaneous valves 7 hospitals, 100%

Heart surgery 7 hospitals, 100%
Secondary prevention 65 hospitals, 85%
Cardiogenetic registry New

>200 variables

(Baseline data, procedural and outcome measures)

At monitoring: 95-96% agreement between files and registry.U CR@
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Thrombus aspriration in ST-elevation

myocardial infarction (STEMI)
RCT vs registry data
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SCAAR

Thrombus aspiration in STEMI
SWEDE\«/V—/HEART




SCAAR

Thrombus aspiration in Sweden e
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TAPAS / Swedish registry data
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Frobert, O. et al. Int J Cardiol. 2010; 145:572-3



Randomized Controlled/Clinical Trials - RCT

Randomii
Studies;ﬁ .
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Utilizing clinical registers for
randomized clinical trials
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Register-based Randomized Clinical trials
(R-RCT)

A prospective randomized trial that uses a clinical
registry for one or several major functions for trial
conduct and outcomes reporting.
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How can a registry be utilized in a RCT?

For some or all parts of trial

* |dentify patients

* Randomize

* Collect baseline and procedure characteristics (CRF)
* Assist with and collect consent forms

* |dentify clinical endpoints (endpoint detection)

* Collect clinical outcome events (adjudication, CEC)
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TASTE inclusion rate
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TASTE TASTE trial enrollment flow chart
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All-cause mortality up to 1 year
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Mean Trombectomy (%)
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R-RCT vs. RCT
STEMI Thrombectomy Story

TASTE (R-RCT) TOTAL (tradtionell RCT)
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PCI+TA 3623 34 3328 2821 2180 1505 864 184 Thrombectomy 5033
PCl alone

Death, Myocz
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+
Cl only 3621 3386
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7,244 patients 10,732 patients

Lagerqvist B et al. N Engl J Ned 2014;371:1111-1120 Jolly SS et al. N Engl J :1389-1398



Guidelines

Title

2012 ESC Guidelines ST-
segment elevation myocardial
infarction .

rrrrrrrr
ooooooooo
CARDIOLOGY

2014 ESC/EACTS guidelines on
myocardial revascularization

nnnnnnnn

PPCI

PPCI

2017 ESC Guidelines ST-
segment elevation myocardial
infarction

Citation

European Heart Journal
2012 Oct;33(20):2569-619

Eur Heart J. 2014 Oct
1;35(37):2541-619

JACC

JACC

European Heart Journal
2017

Class

Routine aspiration should lla
be considered

May be considered in lIb
selected patients

Routine thrombectomy [
not useful

Selective and bailout lIb
Thrombectomy not well
established

Routine use of thrombus 1l
aspiration is not
recommended.
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DETermination of the role of
OXygen in suspected Acute
Myocardial Infarction

' ‘ SWEDEHEART

DET{IIX]EE

“ Ka rolinska
7 Institutet
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Background (1)

* Oxygen therapy has been used for more than a century and is

widely recommended by guidelines despite limited evidence*

Class? Level ®

* Rationale: Increased oxygen delivery to the ischemic myocardium

reduces infarct size and subsequent complications

*Roffi M, et al. Eur Heart J 2016; 37: 267-315.
Steg PG, James SK, et al. Eur Heart ) 2012; 33: 2569-619.



Background (2)

A randomized controlled trial of oxygen therapy in
acute myocardial infarction Air Verses Oxygen In
myocarDial infarction study (AVOID Study)

Dion Stub, MBBS,**“% Karen Smith, BSc(Hons) PhD,”*** Stephen Bernard, MBBS MD,*"#
JanetE. Bray, RN, PhD, " **# Michael Stephenson, RN, BHIthSc, Grad, Dip (MICA), ** Peter Cameron, MBBS, MD, ™%
o« REV I EW lan Meredith, BSc, MBBS, PhD,”*“# and David M. Kaye, MBBS, PhD "% Melbourne, Australia
uropean Heart Journal (2013) 34, 16

EUROPEAN doi:10.1093/eurheartj/eht110 -
o ‘ Primary Endpoint Infarct Size on Cardiac Enzymes /A
s 0: Al No O Al Ratio of

Controversies in cardiovascular medicine Creatine kinase, U/L N’Zﬁi" " szggen " (Sx'y"g‘e’n}';ejgiygen] P-value

. ?;;:Zectgmeanpeak 1948(1721-2205) | 1543(1341-1776)  126(105-152) 001
Oxygen therapy in acute coronary syndrome: are ,

Median Peak (IQR) 2073 (1065,3753) | 1727 (737, 3598) 0.04

the benefits worth the risk? oy

=+No Oxygen Arm

Mony Shuvy', Dan Atar??, Philippe Gabriel Steg’, Sigrun Halvorsen?, Sanijit Jolly®, 1600
Salim Yusuf®, and Chaim Lotan'
1200

"Heart Institute, Hadasszh Hebrew University Medical Center, PO Box 12000, Jerusalern, lsraek zDeparlment of Cardiology, Oslo University Hospital Ulleval; *Institute of Clinical
Medicine, University of Oslo, Oslo, Norway; *Université Paris-Diderot, INSERM U-698 and Hopital Bichat, AP-HP, Paris, France; and *McMaster University and the Population

g . . | 800
Health Research Institute, Hamilton Health Sciences, Hamilton, ON, Canada Area under curve p = 0.04
Received 31 August 2012; revised 22 October 2012; accepted 26 February 2013; online publish-ahead-of-print 3 April 2013 i
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Background (3)

* No high quality data from large
: ) Cochrane
i Library RCTs available

Cochrane Database of Systematic Reviews

* The clinical effect of routine

Oxygen therapy for acute myocardial infarction (Review)

Cabello JB, Burls A, Emparanza JI, Bayliss SE, Quinn T Oxygen thera py in normoxemic
2016;12:CD007160.

patients with suspected AMI

remains uncertain



Study Enrollment

Patient contact with EMS, ED, CCU
or cath lab

Eligible patient

Initial oral informed consent (written confirmation
within 24h)

Oxygen Ambient Air

Delivered by open face
mask at 6L/min for 6-12

Data analysis through the Swedish Population
Registry and SWEDEHEART




DETO2X-AMI compared to other studies

Number of randomized patients with suspected AMI
O 1000 2000 3000 4000 5000 6000 7000

Hofmann, DETO2X-AMI (2017)
COCHRANE Meta-analysis (2016)
Stub, AVOID (2015)

Ranchord (2012)

Ukholkina (2005)

Rawles (1976)



Primary Endpoint up to 365 days

Mortality (%)

Oxygen treatment
Ambient air

Ambient air 5.1 %

No. at risk

Oxygen treatment 3311

Ambient air

3318

3238
3251

61

3227
3235

T
)l

3218
3224

T
122

Days since Randomization

3210
3215

T
152

3201
3202

T
182

3189
3190

T
213

3182
3177

T
243

3175
3169

274

3170
3166

304

3165
3162

335

3159
3160

365

3145
3150

Oxygen treatment 5.0 %

HR 0.97
95% Cl, 0.79-1.21
P=0.8

Hofmann, et al.
N EnglJ Med. 2017 Aug 28



Myocardial injury by Troponin T
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Califf: Leveraging Real World Evidence is "Top Programmatic Priority' for FDA

Posted 11 May 2016
By Michael Mezher

The "top programmatic priority" for the US Food and Drug Administration (FDA),
under Commissioner Robert Califf, is to leverage real world evidence from the
healthcare system to inform FDA decision making, he told participants at the
Food and Drug Law Institute's annual conference last week.

While Califf said his first priority as commissioner is to strengthen FDA's
workforce, that stronger workforce will be critical to achieving FDA's goals in
specific program areas such as real world evidence.

Specifically, Califf said he wants to see FDA develop a system for "[real world]
evidence generation that can meet the demands of the next few decades."

"Prospectively designed registries and cohort studies in the context of clinical practice are
highly valuable, and randomized trials conducted in the context of clinical practice,
often called a pragmatic clinical trial, may be the most important source of
knowledge in the future”

Robert M Califf, Commissioner
U.S Food and Drug Administration
Honorary doctor of Medicine
Uppsala University 2017
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