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Background

85% of the money spent on clinical trial research every year
is wasted 1)

Wrong research questions are chosen, studies are poorly
designed, and information on trials’ methods and results is
often not available 2)

Half of all clinical trials are never published 3)

ESC Congress World Congress 1) Chalmers I. Lancet 2009; 374: 86 2) Chan A-W. Lancet 2014; 383: 257 @
Paris 2019 of Cardiology 3) Goldacre B. BMJ 2018;362:k3218
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Level of evidence A in cardiology guidelines
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Level of evidence A, ESC guidelines 2008-2019
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Randomized Clinical Trials - RCTs

Gold standard
Eliminates confounding

BUT

ESC Congress ’ﬁi'-orlud Congress
Paris 2019 of Cardiology

Highly selected patients and centers
Surrogate endpoints

Long time to plan and complete

Expensive

Economic incentive and not patients’ interests

Not applicable to real-world patients




Registries

Unselected populations — findings may be generalized
“Hard endpoints”
Large consecutive cohorts

Inexpensive

BUT

Data quality issues
Missing variables

Confounding factors

ESC Congress World Congress Multivariable statistics - difficult to interpret
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Databases for baseline characteristics and outcomes in Sweden

Personal ID number 5402 19-9750

J 1
T T

year month day place sex ctrl

Sweden
Quality Outpatient statistics
Registries
Population
registry
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e
SWEDE ‘% 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%

>150 variables — baseline, procedural and outcome data

Monitoring: >95% agreement between patient records and registry data

ESC Congress ’ﬁi'-orlud. Congress
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Thrombus aspiration: a simple technique,
previously widely used with little evidence

Paris 2019 of Cardiology



Thrombus Aspiration in ST-Elevation
M eth Od S TAS TEnﬁcard/a/ infarction in Scandinavia
All 29 Swedish, one Icelandic and one Danish PCI center

Inclusion criteria
— STEMI and oral consent
— <24 h symptoms
— correspondence between ECG and angiography

Exclusion criteria
— need for emergency by-pass operation
— <18 years
— previous randomization in TASTE

Primary endpoint: time to all-cause death at 30 days
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Stresskardiomyopati
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Vill patient vara med i
Taste-studien

Munligt samtycke har inhamtats
efter féljande information och
fraga:

Clu har drabbats av en akut
hjartinfarkt. Det innebar att det
finns en blodpropp =om har
=toppat blodfladet i ett av dina
kranskarl. Tidigare
under=zakningar har visat att
blodflédet Aterhdmtar sig
znabbare om man suger ut en
del av blodproppen med en liten
sughkateter. Vi vet dock inte
proppsugning minskar
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av patienterna far sedwvanlig
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faljer vi resultaten av
behanlingen via vara hjart-lkarl
register. Studien innebar inga
extra provtagningar eller besdk.

i undrar om du accepterar att
deltaga i r:ie_nr\a studie._Dm du
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TASTE trial enrollment chart
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All-cause mortality at 30 days and 1 year

HR 0.94 (0.72 - 1.22), P=0.63
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Registry based Patient Follow-up
STEMI Thrombectomy Story

TASTE
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TASTE —clinical impact

Thrombus Aspiration in Sweden (2006-2017)

Thrombus aspiration

’ ' .‘. Average thrombus aspiration

use during TASTE (39.8%)

downgraded in ACC/AHA and ‘[~~~ """~ 3 4 Ly, T
ESC guidelines from:
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ESC Congress World Congress Buccheri, S. et al. Circ Cardiovasc Int. 2019, 12:e007381

Paris 2019  of Cardiology *®



RRCT vs. RCT

Treatment strategy

Device — CE marked, in use

Device, first in man +

Toqether with
ESC Congress World Congress
Paris 2019 of Cardiology

RRCT

+

+



Four finalized RRCTs — all guideline
changing

Thrombus Aspiration during ST-Seg
Elevation Myocardial Infarction

TASTE
Thrombus aspiration in ST-elevation myocardial infarction, N=7244

ment

(N Engl J Med. 2013, 369:1587 and N Engl J Med. 2014, 371:1111) ————

iIFR-SWEDEHEART

Comparison of two invasive diagnostic methodologies, N=2037 i

(N Engl J Med. 2017 376:1813) e e B o e

DETO2X-AMI

Determination of the role of oxygen in acute myocardial infarction, N=6629
(N Engl J Med. 2017; 377:1240)

n Therapy in Suspect:
Myocardial Infarction

VALIDATE-SWEDEHEART

Bivalirudin versus Heparin in NST and ST- Elevation myocardial infarction in -
patients on modern antiplatelet therapy, N=6006 (N Engl J Med. 2017; 377:1132)

versus Heparin Monc
n Myocardial Infarction

ESC Congress w-orlud Congress
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Impact on Swedish health economy

TASTE

Cost of study: 350 000 €
Cost reduction for health care system: 220 000 €/year
DETO2X-AMI

Cost of study: 950 000 €
Cost reduction for health care system: 3 800 000 €/year

VALIDATE-SWEDEHEART
Cost of study: 1 600 000 €
Cost reduction for health care system: 4 700 000 €/year

ESC Congress w-orlud Congress
Paris 2019 of Cardiology



Some ongoing RRCTs in Sweden

®
* |AMI: Influenza vaccine/placebo post-Ml, n=4400 iami
REDUCe €%
« REDUCE: Open label beta blocker post-MI, n= 7000 SWEDEHEART N

MINOCA

« MINOCA: Open label beta blocker/ACE post-MINOCA, n=3500 _gaT<

ESC Congress ’ﬁi'-orlud Congress ° @
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RRCT advantages and limitations

Advantages

No need for purpose built data collection
system

Fast recruitment of large cohorts of “real
world” patients

No or negligible loss to follow-up
High impact
Inexpensive

Long term follow-up and follow-up of non-
randomized patients

ESC Congress w-orlud Congress
Paris 2019 of Cardiology



CONSORT extension coming up for trials using
cohorts and routinely collected health data

Open acgess Frotocal STUDY PROTOCOL Open Access
BM) Open Protocol for a scoping review to support  Protocol for the development of a L
development of a CONSORT extension COMSORT extension for RCTs using cohorts
for randomised controlled trials using and routinely collected health data

cohorts and routinely collected
health data
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Conclusions

Urgent need for randomized trials in clinical medicine

Registries are strong networks for collaboration enrolling
complete patient populations

Registry-based Randomized Clinical Trials are ideal for:
One clinical hypothesis, broad inclusion, hard endpoints

Baseline and outcome variables from registries
Initiated by clinicians, not Big Pharma
Fast enrollment, low cost

Keep it simple

ESC Congress w-orlud Congress
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An RRCT do-it-yourself guide

* One, simple hypothesis

« Patient representatives on board if possible

* Well-defined baseline and primary outcome variables
* All centers and colleagues

« Limit additional workload, simple randomization

* Reduce monitoring

* Adjudicate selected variables only

* Online inclusion status

* Broad representation in publications

ESC Congress w-orlud Congress
Paris 2019 of Cardiology



R&D productivity

FDA tightens
regulation
post-thalidomide
L . FDA clears backlog
following PDUFA
regulations plus small
bolus of HIV drugs
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Proportion of hospitals
enrolling at least 1 Ml

Hospital participation in Ml trials

patient/year

Proportion of patients
with Ml enrolled in a

clinical trial
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TASTE and previous trials
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A disruptive technology?

 The New England Journal
of Medicine suggested it:

ESC Congress ’ﬁ:o-rlud Congress
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of Cardiology

Technology in Clinical Research?
Michael S. Lauer, M.D., and Ralph B. D’Agostino, Sr., Ph.D.

The Randomized Registry Trial — The Next Disruptive

United States and abroad have
collected vast amounts of data
from patients with acute coronary
syndromes, stable coronary dis-
ease, and heart failure, as well as
L - 2al ET)




A disruptive technology?

* ..Iis one that displaces an established technology and shakes up
the industry or a ground-breaking product that creates a
completely new industry

ESC Congress ’ﬁ:b-rlud Congress
Paris 2019 of Cardiology




Several countries with different registries

National registry data entry

4

Study inclusion
criteriamet

——>

New registry contact
New hospitalization

Other registry outcomes

o

%
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randomisation module

1:1 randomisation
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RRCTs — not only p055|ble in Scandinavia
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REDUCe ‘“'l”‘ Patients with myocarial infarction, undergoing angiography
SWEDEHEART W : ) o

and if appropriate revascularization
and LV-EF250%, incuded in SWEDEHEART

|

Informed consent

Randomization
n=7000
¥ ¥
Oral Beta-blockade No Beta-blockade
(Metoprolol Succinate or Bisoprolol)
n=3500 N=3500
| ¥

Primary endpoint: Death or non-fatal Ml
(Event driven ITT, expected median follow-up of 2 years)
Secondary endpoints: Death, cardiovascular death, MI, HF, atrial fibrillation

(Safety data, PROM)




A new tool — The InSite platform
for identifying eligible patients

Site dependent NO patient data
process leaves the hospitals

InSite (l) e* InSite |:|
Local Install Central
CDW Platform Secure access

for researchers

g

N - - -

Local InSite
applications |:|

_________________________________________
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Retrospective observational study

» Different doctors and hospitals choose different treatments for no
obvious reason

2 3323 5 3 48 3

|l o oo | o | | o
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Toge . . ‘ .
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Prospective randomization in a registry (RRCT)

« Instead of different treatment dependent on local preferences one
could randomize

Randomization

I o | o | o | &

D O OO O OO
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Research Protocol, March 2017

Beta-blockeRs tO patieNts with CHronlc Obstructive
puLmonary diseasE (BRONCHIOLE)

A pragmatic clinical trial with partial registry-based follow-up

Josefin Sundh, MD, PhD "

Gustaf Rindler, MD ?

Naja Hulvej Rod, MD, PhD ?

Ole Frébert, MD, PhD, FESC * (Sponsor)

Patients with COPD, N = 3250

1) Grebro University, School of Medical Sciences, Department of Respiratory Medicine, Orebro, Sweden

2) Primary care, Capio Lekeberg Health Centre Lekeberg, Fjugesta, Sweden

3) Department of Public Health, Section of Social Medicine, University of Copenhagen, Denmark

4) Orebro University Hospital, Faculty of Health, Department of Cardiology, Orebro, Sweden
Inclusion visit: History and physical examination, spirometry, ECG, blood pressure

Online 1:1 randomization

Metoprolol Standard care

A 4

One month: Follow-up visit including pulse and blood pressure

SIx months: Follow up phone call

Together with 1 year: Ending visit: History, spirometry, ECG, blood pressure

ESC Congress World Congress
Paris 2019 of Cardiology

National registry data follow-up of endpoints




