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SWEDEHEART  
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        67 hospitals, 85% 

Cardio genetics   5 university hospitals 

Cardiac CT    10 large hospitals 

Continuous bio banking  3 university hospitals 

>300 variables - baseline, procedural, outcomes 

At monitoring: 95-96% agreement. 

 

 



Quality  
Registries 
since 1995 

EHRs 
Hospitals and  
primary care 

Sweden  
health 

statistics 
Prescription  
registry 

Data bases in Sweden based on personal number 
with patient characteristics, treatments and outcomes 

Hospital  
admission  

registry 
ICD 

Population 
registry 

Outpatient  
diagnosis  
registry 

Biobank 

540219-9750
year month day place sex ctrl

Since 1947 



Aims	of	SWEDEHEART	
To	support	development	and	implementation	of	evidence-based	
therapy	in	coronary	artery	disease	and	catheter-based	or	surgical	
valve	intervention:	

–  To	monitor	patient	mix,	care	needs,	investigations,	treatments,	adherence	
to	guide-lines	and	outcomes	

–  To	support	continuous	quality	improvement		

–  To	form	the	basis	for	research	

–  To	form	an	infrastructure	for	RRCT		
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§  Combines	the	advantages	of	a	clinical	registry	and	randomized	study	

§  Complement	to	classical	RCT	–	No	substitute		

§  No	formal	definition	

RRCT 
Evaluation of therapeutic 
options available/used in 

routine clinical care 

RCT 
Approval of new pharmaceutical 

agents and medical devices 

R-RCT vs. classical RCT  



SWEDE           HEART 

SCAAR Thrombus aspiration 



All patients with STEMI in Sweden and Iceland undergoing  
primary or rescue PCI. N=11 709 *) 

Enrolled in TASTE 
N=7259		

N=3621 assigned 
to thrombus aspiration 

N=3399 underwent 
thrombus aspiration 
N=222 underwent 
conventional PCI 

TASTE  trial enrollment flow chart 

Not enrolled  
N=4697 

N=3623 assigned 
to conventional PCI 

N=3535 underwent  
conventional PCI 

N=1162 underwent 
thrombus aspiration 

N=3445 underwent 
conventional PCI 
N=178 underwent 

thrombus aspiration 

N=3621 were 
followed up 

N=3623 were 
followed up 

N=1162 were 
followed up 

N=3535 were 
followed up 

Enrolled in Denmark 
N=247 

Erroneous 
enrollments  

N=15 

Randomized in TASTE 
N=7244		



Randomized 

All primary PCI:s 

7244 patients 

Date 

Patients 

TASTE  inclusion rate 

Eligible 



§  New concept for clinical research 
§  Integrates a randomized study with a clinical registry  
§  Complement to classical RCT 

Registry Randomized Clinical Trial - RRCT 

Randomized 
All primary PCI:s 

7244 randomized 
To thrombus extraction 

TASTE  inclusion rate Patients All#cause)mortality)at)30)days)

HR 0.94 (0.72 - 1.22), P=0.63 

Per protocol analysis based 

on actual treatment:   

HR 0.88 (0.66 - 1.17), P=0.38 

Frobert)O)et)al)NEJM)2009)

Fröbert O, Lagerqvist B, James S NEJM 2013, 2014 

Utgiven 2012

TAVI
PRESENTERAD AV 
Johan Nilsson
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HR 1 year 0.94 (0.78 – 1.15), P=0.57 

HR up to 30 days 0.94 (0.72 - 1.22), P=0.63 

1-year complete follow-up 



Registry	based	vs.	Patient	Follow-up	
	STEMI	Thrombectomy	Story	

Registry-based	Follow-up	

Lagerqvist B et al. N Engl J Med 2014;371:1111-1120 Jolly SS et al. N Engl J Med 2015;372:1389-1398 

1st patient: June 2010 
30 centers 
33 months to full enrollment 

1st patient: August 2010 
87 centers 
48 months to full enrollment 

Standard	site-based	Follow-up	

500,000 € 15,000,000 €  

Fröbert et al. N Engl J Med 2013 Oct 24;369(17):1587-97  

TOTAL

Randomized	trial	of	manual	aspiration	
Thrombectomy	+	PCI	vs.	PCI	Alone	in	STEMI	

(TOTAL)

SS	Jolly,	JA	Cairns,	S	Yusuf,	B	Meeks,	J	Pogue,	MJ	Rokoss,	S	Kedev,	L	Thabane,	
G	Stankovic,	R	Moreno,	A	Gershlick,	S	Chowdhary,	S	Lavi,	K	Niemelä,	PG	Steg,	

I	Bernat,	Y	Xu,	WJ	Cantor,	C	Overgaard,	C	Naber,	AN	Cheema,	RC	Welsh,	
OF	Bertrand,	A	Avezum,	R	Bhindi,	S	Pancholy,	SV	Rao,	MK	Natarajan,	

JM	ten	Berg,	O	Shestakovska,	P	Gao,	P	Widimsky,	V	Džavík

on	behalf	of	the	TOTAL	Investigators



Thrombus aspiration post Taste 

Mean use during trial 

SWEDE           HEART 



Randomisation Module 

•  Register identifies eligible 

patients 

•  Asks the operator if patient 

agrees to participate 

•  If yes, immediate 

randomisation result 

•  Performed in a few seconds  

•  A few study related question, 

eg intraprocedural thrombosis 

Randomisation results 



Study	design	
STEMI (n=3005) or NSTEMI (n=3001) 

Treatment with Ticagrelor, Prasugrel or Cangrelor 
Angiography performed: PCI intended 

Primary Endpoint: 
NACE: Death, Myocardial Infarction or Major Bleeding events 

(BARC 2, 3 or 5) at 180 days 

Heparin only  
(no planned GPI) 

(70-100U/kg) 

Bivalirudin 
(5000U Heparin pre-

hospital or 3000U pre-PCI) 

R 
1:1 

Coordinating	PI:	 	David	Erlinge,	Lund	University,	Sweden	
Chairman:	 	Stefan	James,	Uppsala	University,	Sweden	 Trial	design:	Erlinge	et	al.,	Am	Heart	J	2014	
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EnrolledEligible

Results	
•  25	PCI	centers	out	of	29	in	Sweden	

participated	in	the	trial		
•  47.8%	(6006	of	12,561)	of	all	patients	in	

Sweden	presenting	at	enrolling	hospitals	
with	an	initial	diagnosis	of	STEMI	or	
NSTEMI	planned	for	PCI	were	
randomized.	

•  Of	all	patients	potentially	eligible	for	
enrollment,	70.0%	(6006	of	8585)	were	
randomized	within	27	months	

Eligible 

Enrolled 



Primary	Endpoint	at	180	days	

HR	0.96	
95%	CI,	0.83	–	1.10	

P=0.54	



Study	Flow	Chart	
Patient	contact	with	EMS,	ED,	CCU	or	cath	lab	

Eligible	patient	

Initial	oral	informed	consent	(written	confirmation	within	24h)	

Unrestricted	online	randomization	using	SWEDEHEART		

Oxygen		
Delivered	by	open	face	mask	at	6L/min	

for	6-12	hours	

Ambient	Air		

Data	analysis	through	the	Swedish	Population	Registry	and	SWEDEHEART	
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Alla	vårdenheter
E nköping	Detox-AMI
Gävle	Detox-AMI
Göteborg	S U	Mölndal	Detox-AMI
Göteborg	S U	S ahlgr	Detox-AMI
Göteborg	S U	Östra	Detox-AMI
Halmstad	Detox-AMI
J önköping	Detox-AMI
K almar	Detox-AMI
K arls tad	Detox-AMI
K iruna	Detox-AMI
K ris tianstad	Detox-AMI
K öping	Detox-AMI
L idköping	Detox-AMI
L indesberg	Detox-AMI
L inköping	Detox-AMI
L jungby	DE TOX -AMI
Norrköping	Detox-AMI
Norrtälje	Detox-AMI
Nyköping	DE TOX 	-AMI
S kövde	Detox-AMI
S tockholm	Danderyd	Detox-AMI
S tockholm	K S 	Huddinge	Detox-AMI
S tockholm	K S 	S olna	Detox-AMI
S tockholm	S t	Göran	Detox-AMI
S tockholm	S öS 	Detox-AMI
S undsvall	Detox-AMI
S US 	L und	Detox-AMI
S US 	Malmö	Detox-AMI
Trelleborg	DE TOX -AMI
Umeå	Detox-AMI
Uppsala	Detox-AMI
Varberg	Detox-AMI
Växjö	Detox-AMI
Örebro	Detox-AMI
Örnsköldsvik	Detox-AMI

35		
hospitals	

6629	
patients	enrolled	within	2.5	years	

5.8	patients	/	site	/	month		

Results	

Robin	Hofmann	



Primary	Endpoint	up	to	365	days	

Ambient	air	
Oxygen	treatment	

Oxygen	treatment	5.0	%	

Ambient	air	5.1	%	

HR	0.97	
95%	CI,	0.79	–	1.21	

P=0.8	



R-RCTs in Sweden (in AMI) 

PROSPECT-2 (n=1200, hybrid trial) near infrared spectroscopy    Ongoing 
Clinical registry: Swedeheart 
Funding: The Medicines Company/ Abbot vascular. Study sponsor: UCR  
FULL-REVASC (n=4000) FFR-guidance for ST elevation myocardial infarction revascularization    Ongoing 
Clinical registry: Swedeheart 
Funding: Swedish Research council (VR), Study sponsor: Karolinska Institute. ARO: UCR 

IAMI (n=4400) Influenza vaccination After Myocardial Infarction    Ongoing 
Clinical registry: Swedeheart 
Funding: Sanofi, Study sponsor: Örebro University hospital. ARO: KTC 

REDUCE (n=6600)  Betablocker post MI in patients with normal left ventricular function.  Ongoing 
Funding: Swedish Research council (VR),  
Study sponsor: Karolinska Institute. ARO: UCR 

MINOCA BAT (n=2048) ACE/ARBi after MI with non-obstructive coronary arteries   Soon to start 
Clinical registry: Swedeheart 
Funding: Swedish Research council (VR).  
Study sponsor: UCR. ARO: UCR 

TASTE (n=7200) Thrombus aspiration in primary PCI     Completed  
Clinical registry: Swedeheart 
Funding: Swedish Heart-Lung foundation, Sw Research council, Medtronic, Vascular Solutions, Terumo. 
Study sponsor and ARO: 

iFR Swedeheart (n=2018) iFR vs FFR in stable angina or ACS     Completed  
Clinical registry: Swedehear 
Funding: Volcano. Study sponsor and ARO: UCR.  

VALIDATE (n=6006) Bivalirudin vs UFH for PCI in ACS     Completed  
Clinical registry: Swedeheart 
Funding: Swedish Heart-Lung foundation, Sw Research council, The MedCo, AZ 
Study sponsor and ARO: UCR 

DETO2X (n=6629) Oxygen therapy in suspected myocardial infarction     Completed  
Clinical registry: Swedeheart 
Funding: Swedish Heart-Lung foundation, Sw Research council. 
Study sponsor: Karolinska Institute. ARO: UCR 



BEST (N=4000) Gastric by pass vs sleeve operation in obesity surgery    Ongoing 
Clinical registry: SOREG 
Study sponsor: Göteborg University 
SWEPIS (n=10 000) Post-term Induction of labour     Ongoing 
Clinical registry: Pregnancy Register and Swedish Neonatal Q registry 
Study sponsor: Göteborg University 

R-RCTs in Sweden (other areas) 

SWEDEPAD (N=2400) Drug Elution trial in Peripheral Arterial Disease,     Ongoing 
Clinical registry: SwedVasc - Swedish vascular surgery registry 
Funding: Sw Research council. Study sponsor: Göteborg University. ARO: UCR 

Swedegraft (n=800) Patency of vein grafts for CABG surgery evaluated by coronary CT   Soon to start 
Clinical registry: Swedeheart 
Funding: Swedish Heart and lung foundation, Swedish Research council (VR),   
Study sponsor: UCR. ARO: UCR 
SLITS (n=2507) Closure of the meso-defect at gastric by pass operation    Completed 
Clinical registry: SOREG 
Funding: Örebro County Council, Stockholm City Council, and the Erling-Persson Family Foundation 
Sponsor: Örebro University 

TIMING (n=3000) Time point for NOAC treatment after ischemic stroke in atrial fibrillation    Ongoing 
Clinical registry: Swedish Stroke Registry 
Funding: Swedish Research council (VR), Study sponsor: UCR. ARO: UCR  

SPIRRIT HFpEF (n=3200) Spironolactone for HFpEF     Ongoing 
Clinical registry: SwedeHF 
Funding: Swedish Heart and lung foundation. NIH, Erling Persson, Swedish Research council (VR),  
Study sponsor: UCR. ARO: UCR 

ABC AF (n=6500) ABC-risk score based treatment strategies in patients with AF     Planned 
Clinical registry: AURICULA 
Funding: Swedish Foundation for Strategic Research, Sw Heart-Lung Foundation, Roche Diagnostics.  
Study sponsor: UCR 

TACSI (n=2048) Ticagrelor and ASA vs. ASA alone after CABG in patients with ACS   Planned 
Clinical registry: Heart surgery/ Swedeheart 
Funding: Swedish Research council (VR).  
Study sponsor: Göteborg University. ARO: UCR 



Next	steps	
•  National	RRCT	technical	framework	established	Q3	2018,	developed	with	

support	from	Clinical	Studies	Sweden/Swedish	Research	Council		
•  RRCTs	in	other	health	areas	and	quality	registers		

•  Hybrid	RRCTs	utilizing	registers,	when	available,	but	traditional	eCRF/EDC	
systems	in	other	settings/countries	

•  International	RRCT	using	common	platforms		
•  Decision	support	tools	integrated	in	RRCT	

•  Collaboration	with	pharma	industry	using	RRCT	
•  Improved	automated	follow-up	with	data	public	registers	
•  Electronic	health	records	instead	of	clinical	registers?	



SWEDEHEART 
(Tomas Jernberg) 

AFRICAHEART 
(Stefan Thelin) 

UK-HEART  
(NICOR) 



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  






