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K-RCCVC to benchmark the SwedeHeart
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The Swedish National Quality Registries



ROK and Sweden

® General information in ROK and Sweden.

100,201 Km? Geographic area 444 964 Km?
51,515,399 (‘15) Population 9,753,627 (‘15)
505.1/Km? Population density 20/Km?
$ 1,377,873.11 Million GDP $492,618.07 Million (‘15)
$27,221.5 GDP/ capita $50,272.9 (‘15)
7.4% (‘14) Healthcare 11.9% (“14)

expenditure/ GDP

http:// data.worldbank.org/ indicator/NY.GDP.PCAP.CD



Swedish Health Care

e Decentralizatie

® Municipalities a of public services
® Strong local self

° State—county-m1

vices

Right to taxes

° Financing of s¢
® 70%:Taxes > 1

e 290 municipaliJ

° Population betw

21 county coul

® Population betw




Swedish Health Care




Nationwide registry

Registration




Nationwide registries 1In Sweden

e Nationwide registries in Sweden
® 96 certified registries, total 108 registries
35 Million Euros (43.365 Billion KRW) for 96 certified registries

® From SwedeHeart, cancer to Hip joint replacement, Cataract registry

e Conditions

® Consent
Usually verbal consent is enough
written consent for specific medical research
® Related acts
Swedish patients data act
National board regulations SOSFS 2008;14
The personal data act, legislation on Biobanking
New EU data protection law
® Direct liking to related national registries
Often performed
National quality registries and health registries such as;

* Birth, death, twin, drug registries



Nationwide registries 1n Sweden

e Tools for online reports
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Nationwide registries 1In Sweden

e Office of national quality registries
° Funding and follow up

® [T-service tools and projects

Basically in-house and open source program
Link to OCS/EMR, practically merged

® Development projects for registries
Quality, patients involvement

® Education
Web, conferences, meetings

® Industry collaboration support

® International collaboration support



Nationwide registries 1In Sweden

* Swedish philosophy; why and for what ?

° Why e What
Safety and follow-up Development of guidelines
Patient outcome International and local comparisons in

Clinical research healthcare—benchmarking

Health economics Industry follow-up of new drugs/ devices

Risk factors, prevalence, incidence Epidemiological studies

Method development Feasibility studies

Real world studies
* Medical effect and cost

Answering questions from health authorities



Nationwide registries 1n Sweden

* The best possible care for the patient
® The new drug/ devices — hip athroplasty registry

: - - " - .
Sweden's hip arthroplasty registry has defined international
best practice
Feedback essential for continuous Sweden with lowest revision burden
quality improvement after total hip arthroplasty
Decrease seen in cumulative revision frequency for mechanical -
loosening arer operation with cemented implant Revision burden (%)
3% revision for patients operated in 1987, 9% revision for 20 Finland * | L
patients operated in 1979 Us
. < "Tirough ™
Share revised (%) documentation and 15
14 feedback of data, oN
i T important informaton onway
24 — 1981 from dearly-hought 101 ® Sweden
axpariences has been 03
— 1983 \\_HI’_'IJJ.H.FEII. _/.-' - ' ' ' !
ol — 1985 — | 0 10 .1 30 40 50
o8y < “*The main goal of open ™ Share uncementad implants (%)
— q989 CONNPATISONS i5 Mol [0
g expose single clinics Sweden has a high share of cememed implants and low revision
but to infuate focal in- frequency compared to other couniries
64 depth analysis and +  In Sweden more than 90% of THAs done with cemented fixation
d’"mi_ S | = Roewision fraquency for cemenied fixation 7%, uncementad
e A fixation 12%
4 i
S Low revision frequency for cemented THAs due to use of well-
7. " vThe key 1o success ™ documented types of implant
hag haon yoarly = 5 brands cover 80% of THA opermations
TeeaDack or gara 10 al
0 - . T T T T T T T UriEs, and yearny
0 2 4 6 & 10 12 14 16 1§ | comerences” y.
Year Post-operalive
Sawcs: Herberts P, Malchau H. Mangarig registrening her Gkat kvalitsien pa hodplastiker. Lskartidningen. 1999,95:2489-7.




Nationwide registries 1n Sweden

e The best possible care for the patient

* Improvement of Working procedures — cataract registry

Draft = For discussion aonly

Reduction of Endophtalmitis risk with active promotion of
best practice by the Swedish Cataract registry

Incidence of PE {%)
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oy Ragietry fndngs | actions

Registry findings have saved over 500 people from

blindness or severe incapacitation in Sweden alone?

1. Pogtoperoiace smdoprkhal ven. Ses oppendis for s detads.
Soupoe HCPL snruml recaoris 3000 — 30405, beang widh Mais L ondeirdm, RO Data,

EUREQUO

European Registry of Quality Dutcomes for
Cataract & Refractive Surgery




Nationwide registries 1n Sweden

e PARENT framework: the tools

Information
Guidelines, Bats models, Services, SW
Recommendations) practices  ©ntologies, tools Registry of
ethodologies vocabularies repository Registries
— | | =
=3 l =
=N
\ - N
“ Knowledge Management Platform )}

PARENT Framework




The SwedeHeart Registries



SwedeHeart — History

* From the early 1980s — Lars Wallentin in Uppsala Univ.
® Voluntary action for registration of some cardiologists in Uppsala
“Getting our ACS patients who treated in our CCU well after discharge?”
® Bottom—up procedure
Started with papers, then used one Mac.
Small grants — company sponsored
® Government needed data for CV disease.
Number one killer in Sweden
RIKS-HIA data: well matched in Sweden Statistics.
Government started funding for the SwedeHeart
® Government helps but, not governs makers of registries.
Uppsala operates whole procedures of the SwedeHeart
Swedish government funding — Swedish Heart Association — UCRO

e Cath lab hospital — community hospital — patient experience response



SwedeHeart — organizations

Public Health
Care providers
(SALAR)

Swedeheart
Steering-group

Registry-center

Acute Coronary Care
(RIKS-HIA)
Working group

Angiography & PCI
(SCAAR)
Working group

71 Hospitals 30 Hospitals

Heart Surgery Secondary prevention

SEPHIA

Working group Working group

8 Hospitals 71 Hospitals

Catheter-based
Valve-intervention
Working group

Cardiogenetic
registry
Arbetsgrupp

7 Hospitals ? Hospitals




SwedeHeart — organizations

* Number of cases yearly: 80,000

e RIKS-HIA

20,000 AMI

10,000 UA

25,000 other causes to symptoms
SCAAR

40,000 CAG or PCI

® Heart surgery registry

7,000 heart surgery
SEPHIA
7,000 secondary prevention

TAVI

500 catheter based valve intervention

e > 500 variables

* Baseline data, process- and outcome measures

° Monitoring

95~95% agreement between patients records and registry



SwedeHeart — organizations

Patient

Caregiver -

Electronic

Patient-
records

Other
Health

registries

—

server

On-line reports for caregivers,
patlents policy makers, public
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Recording variables

* Patients with symptoms suggestive of ACS (RIKS-HIA)
® Patient demographics
® Admission logistics
e Risk factors
® Past medical history
® Medical treatment before admission
® Electrocardiographic changes, biochemical markers
® Other clinical features and investigations
® Medical treatment in hospital, interventions
® Hospital outcome
* Discharge diagnosis

° Discharge medications



Recording variables

* Patients with symptoms suggestive of ACS (RIKS-HIA)
® Recorded by discharge and after 6-10 weeks
®* PROM (patient reported outcome measures): with mailing
The Somatic Health Complaints Questionnaire (SHCQ)
Minimal Insomnia Symptom Scale (MISS)
Physical activity according to Grimby scale
Cardiac Self Efficacy Scale (CSES)
® PREM (Patient Reported Experiences Measures): with mailing

Patients’ views on their care



The SwedeHeart 1s merged with;

° Registries at the National Board of Health and Welfare

® The national registry of cause of death
® The national patient register (all ICD codes, all admission since 1987)
® The Swedish prescribing drug register (all dispensed drugs since 2005)

e Statistics Sweden (SCB)

® Marital status, country of birth, income, educational level

e The Swedish Social Insurance Agency

e Sick leave

* Other National Quality Registries
® About 100 at present



The SwedeHeart starts with ...

e The Swedish personal identification number ...

The Swedish personal identification number

320102-1314

year month day place sex ctrl




The SwedeHeart starts with ...

e CARDS (the Cardiology Audit and Registration Data Standards)

European Heart Journal (2005) 26, 308-313
doi; 10,1093 feurheart jfehilre

©

EURDPEAN
SOCIETY O
CARDRH Y ™

Special article

The Cardiology Audit and Registration Data Standards
(CARDS), European data standards for clinical
cardiology practice

M. Rachel Flynn', Conor Barrett?, Francisco G. Cosio®, Anselm K. Gitt*,
Lars Wallentin®, Peter Kearneyﬁ, Moira Lonergan’, Emer Shelley‘,
and Maarten L. Simoons”*

" Department of Epidemiology and Public Health, Royal College of Surgeons in Ireland, Dublin 2, Ireland

% Cardiology Departments, Cork University Hospital, Cork and Mater Misericordiae University Hospital, Dublin, lreland
3 Cardiolagy Department, Hospital Universitario de Getafe, Madrid, Spain

*Cardiology Department, Ludwigshafen, Germany

Uppsala Clinical Research Centre, University Hospital Uppsala, Sweden

®Cardiology Department, Cark University Hospital, Cork, Ireland

?Chief Department of Cardiology, Tharaxcenter, Erasmus University Medical Center, PO Box 2040, 3000 CA, Rotterdam,
The Metherlands

Received I Hovember 2004; accepted 18 November 2004; online publish-ahead-of-print 17 December 2004




The SwedeHeart; Quality at a glance

* On-line reports for each institution, not for each clinician

Open vessel within 90 min in myocardial infarction
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The SwedeHeart; Annual reports

* Open for public, media and health policy makers

SWEDEHEART

Annual report .
2013 & 2= 5

SWEDEH EART

SWEDEHEART

http: / /www.ucr.uu.se/swedeheart




The SwedeHeart; Annual reports

* From demographics to clinical outcomes
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The SwedeHeart; Annual reports

e Pride with long—term clinical data in Sweden

Long-term outcome after first PCI
60
Any new
revascularization Death
50
New PCI
L 40- AMI
k=
(-]
>
2 307
5 Bleeding
:E: Stroke
o 207 CABG
10
Dialysis
0- y

| | I I I I | | I | | I I I I I | I | T I
41401 2 3 456 7 8 9 10111213 14 1516 17 18 19 20
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Annual report of the SwedeHeart

® The RIKS-HIA Quality Index

L 05 | 1

Quality indicator points point

% | %
Reperfusion in STEMI 80 85
Reperfusion in STEMI within recommended time
(PCI within 90 min and thrombolysis within 30 min) i 75 1 90
Coronary angiography in NSTEMI v 75 1+ 80
P2Y12 blockers in NSTEMI i 8 1 90
ACEI/ARB in target group for Ml 85 90
Proportion of patients (< 80 years) with Ml as principal
diagnosis included in RIKS-HIA i 90 i 95
Proportion of patients with MI (< 75 years) in RIKS-HIA
undergoing follow-up in SEPHIA i 70 i 90
Proportion of smokers who have stopped smoking after : :
12—-14 months i 60 | 70
Proportion of patients who have participated in a physical : .
exercise programme after 12—14 months i 50 | 60
Proportion of patients with LDL-cholesterol < 1.8 mmol/L or
50 % reduction after 12—14 months i 40 | 60
Proportion of patients with systolic blood pressure : :
<140 mmHg after 12—14 months i 70 | 75

http: / /www.ucr.uu.se/swedeheart/ arsrapport-2015



Annual report of the SwedeHeart

® The RIKS-HIAs Quality Index
2005
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Annual report of the SwedeHeart

® The RIKS-HIA

Trend in mean age with MI

Trend in background factors in patients with MI

Maan age
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Figure 43. Trend In mean age of palients with M1, all ages, 19952015,
The magn aga nas remainad siabée around 7LE-T2 YEBIs.
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Figure 44, Trend In background factors in patients with Mi < 80 years, 19952015,

The proportion of patients with hypertension, obesity, and previous PCI have
conBnuead 1o Increase, wheraas the FI'-EIFH:II'ﬂ:I-I'I of smokers and FE'M'IIS\H'U'I DM,
chronic kH:II'E']' disagse, and sistin-treatment hawve remalned on the same laval.

http://www.ucr.uu.se/swedeheart/arsrapport-2015




Annual report of the SwedeHeart

e The RIKS-HIA
ECG to primary PCI Rate of IV beta blocker in AMI
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Annual report of the SwedeHeart
e The RIKS-HIA

1 year mortality per hospital

30 day mortality per hospital
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Annual report of the SwedeHeart
e The RIKS-HIA

1Mo mortality per county 1 year mortality per county
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Admit the difference of outcome ...

® (Clinical outcome differences are real and exist.
* Difference of geography (island), long-distance transfer, insufficient medical resources
e.g. Gotland
* Media control
® Media likes to make provocative headlines.
e.g. Our state (or municipality is the worst area of AMI care in nation.)
* Incentive-disincentive system
® Induce competition, but data will be fabricated.
® We will lose the opportunities to improve our quality of care.

® Goal is in improvement for our citizens, not in numbers or indices.
* Find the reasons in poor quality institutions and areas

* Listen the voices of healthcare providers, analyze the data.

® Make funds and administrative supports to improve those institutions and areas.



The SCAAR



Data entry on-line by the operator

e 190 variables
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Real-time measurement for quality

e On-line reports
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Feedback for multi-teams

e Feedback

To staff
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Scientific achievement

e DES ST never asleep .

Slope 0.5% per year

BMS, N=38 649

* * American Heart 2
lrc l I a 10 I I Associations
2 ] JOURMAL OF THE AMERICAN HEART ASSOCIATION Lw" a"dmh
% - N=64 979 stents
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Years after PCI

UCR®

Lagerqvist, Circ Cardvasc Int 2009 Oc;2(5):401-8




Scientific achievement

e DES will kill you ..

N Engl) Med 2007;356:1009-19.

| ORIGINAL ARTICLE |

Long-Term Outcomes with Drug-Eluting
Stents versus Bare-Metal Stents in Sweden

Bo Lagerqvist, M.D., Ph.D., Stefan K. James, M.D., Ph.D.,
Ulf Stenestrand, M.D., Ph.D., Johan Lindbidck, M.Sc., Tage MNilsson, M.D., Ph.D.,
and Lars Wallentin, M.D., Ph.D., for the SCAAR Study Group™®

Patients enrolled 2003-2004 and followed
max 3 years
N=19 771

Cumulative risk of death
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Time (years)

N Engl ] Med 2007;356:1009-19.




Scientific achievement

¢ The SCAAR Scare

/,

~ T

o € ‘<- \ 5 -
“The SCAAR registry is contaminated with flaw
data....” M Leon 2007

T \L_J‘ n///'—'

“This clearly shows how inappropriate registry studies
are....” Kastrati 2007

TN Ve X

“What is rotten in the kingdom of Sweden”
P. Serruys 2008

p |




Scientific achievement

* Newer generation DES ... the new hope (ST (@ 2 years)

Cumulative rate of stent thrombosis (%)

i 7
-l ¥

BMS; N=6463

Unadjusted

o-DES; N=19202

n-DES; N= 10551

LI [ B S S A S B B NN R N BN S B N B R R |

3 6 9 12 15 18 21 24
Time after PCl (months)

Cumulative risk of stent thrombosis

n-DES vs 0-DES: adjusted HR: 0.50; 95% CI: 0.35-0.71
n-DES vs BMS: adjusted HR: 0.33; 95% CI: 0.23-0.47
0-DES vs BMS: adjusted HR: 0.65; 95% CI: 0.54-0.48
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Prospective registry-based RCT
; a new concept for clinical research



RCT .. Is not holy grail.

e RCT...

Strengths

» Extinguishes confounding

» Correctly designed studies with adequate power are gold standard

Weaknesses

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

» Often surrogate endpoints

= Longtime to plan and complete

= EXxpensive

performed

» Often sponsored by industry- only studies with economic interest will be

UCR®©




New trials of the SwedeHeart

European Heart Journal (2009) 30, 2165-2173 CardioPulse
eororean  doir10.1093/eurheartj/ehp299

SOCIETY OF
CARCIOLOGY*

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.




Comparative cffectiveness studies

Comparative effectiveness

Hospitals’ 30 day mortality rates for acute myocardial infarction and between
hospital variation in mortality were greater in the UK than in Sweden

This was associatedwith, and may be partly accounted for by, the greatervariation
in practice as regards guideline recommended treatment for acute myocardial
infarction in the UK hospitals

More consistent healthcare across all hospitals with better use of guideline
recommended treatment may not only reduce practicevariation but also deliver
improved clinical outcomes for patients with acute myocardial infarction

Acute myocardial infarction: a comparison of short-term thebmj | BMJ 2015;:351-h3913 | doi: 101136/bmjh3913
survival in national outcome registries in Sweden and the UK

»n 0
l?hmg[;)-(hiaiw:jkdxﬁdfb:r; meh:;dml:s.ﬂ:fm}»am Anders jeppsson. Charles Wolfe, Peter Heuschmonn, Lars Wallentin, g 5 - Sweden (87 hospita's); median 8.4% (IQR 7'0.9.6%)
Hp————— Y a [ UK (242 hospitals); median 9.7% (IQR 8.1-11.6%)
S 40
UK: 30-day risk of death 10.5% -
7 107 (95% C110-4-10.6) © 1l
< (=]
H 3 = 30
8 g+
§
§ = 20
2 Sweden: 30-cay risk of death 7-6%
J: (95% C17477)
g 4+ 10
: L Ol
: il ol
g 24 0 DJ] D - O
S 1234567 8 91011121314151617 18192020
A ! 5 e % = i) Case mix standardised 30 day mortality (%)
Timesince admission (days)
Number at risk . 3 iati H H H
oweden 10786 1513 336 imms  mess s 1wess | F18 4 | Hospitalvariation in case mix standardised 30 day
K 300948 370883 362830 357954 354475 31919 34984 | mortality (%) in Sweden and UK, 2004-10




Registry based RCT (R—RCT)

e R-RCT ...

Strengths

- Extinguishes confounding

- Unselected patient populations —generalizable

* |nexpensive

- Correctly designed studies with adequate power are gold standard

- Large number of events — makes it possible to identify rare events

Challenges

Data quality
Variable definition

UCR®




R-RCT vs. classical RCT

= Combines the advantages of a clinical registry and
randomized study

* Complement to classical RCT —No substitute

= No formal definition

*RRCT RCT
*Evaluation of therapeutic Approval of new
options available/used in = pharmaceutical agents and

routine clinical care medical devices

UCR®




TASTE with R-RCT

Cumulative risk of death (%)

TASTE

6,0 =

5,0 =

4,0 4

3,0 1

2,0 4

1,0

0,0

-‘HEART
All-cause mortality up to 1 yeaf™ W

PCI

PCHTA

5.6
5.3

HR up to 1 year 0.94 (0.78 — 1.15), P=0.57

ORIGINAL ARTICLE

Outcomes 1 Year after Thrombus Aspiration
for Myocardial Infarction

Bo Lagerqvist, M.D., Ph.D., Ole Frébert, M.D., Ph.D., Géran K. Olivecrona, M.D., Ph.D.,
Thérarinn Gudnason, M.D., Ph.D., Michael Maeng, M.D., Ph.D., Patrik Alstrém, M.D.,
Jonas Andersson, M.D., Ph.D., Fredrik Calais, M.D., J6rg Carlsson, M.D., Ph.D.,
Olov Collste, M.D., Matthias Gétberg, M.D., Ph.D., Peter Hardhammar, M.D.,
Dan loanes, M.D., Anders Kallryd, M.D., Rickard Linder, M.D., Ph.D.,
Anders Lundin, M.D_, Jacob Odenstedt, M.D_, Elmir Omerovic, M.D_, Ph.D_,
Verner Puskar, M.D., Tim Tédt, M.D., Ph.D., Eva Zellerath, M.D.,
Ollie Ostlund, Ph.D., and Stefan K. James, M.D., Ph.D.

UCR©




DETOX in AMI with R-RCT

[IDET[YXEF:Yi{

Eligible patient:: *Inclusion criteria:
- symptoms suggestive of AMI

within 6h

+ Sp02 2 90%

- 2 30y

« ECG changes indicating ischemia
and/or elevated troponin levels

Primary Endpoint: 1-year total mortality

UCR®@

Funding: Swedish Research council (VR)




VALIDATE with R-RCT

SWEDEHEART "'

\/uDATE- VALIDATE (R-RCT)

Cangrelor
Angiography: PCI intended

STEMI (n=3000) or NSTEMI (n=3000)
Pre-treatment with Ticagrelor, Prasugrel or

@

/
' Bivalirudin
?7%?? &nufé' h), (5000U Heparin pre-hospital
| or 3000U pre-PCl)

Primary Endpoint:
NACE: Death, Myocardial Infarction o

* Hybrid R-RCT: Register data, register randomisation
combined with phone call endpoint follow up and CEC

* Funding: Heart-lung foundation. Astra Zeneca, The
Medicines company.

* Total cost: <2 million dollar

r Bleeding

complication (BARC 2, 3 or 5)
at 6 months

UCR®@




VALIDATE with R-RCT

Randomisation Module

Primart beslut

Avbéid frén operation

|

Validate

Studienummer 100001
Randomiseras till Heparin
TIMI-fléde fore | 1Partiell fyllnad = |=

Synlig tromb | kérlet?

| 2 Liten (stérsta diameter < % kiirldiameter KD)

N
HEE

Avvek du fran radomiserad behandling?

[ 0Nej

Hade du n&gon trombotisk komplikation under proceduren?

| 2Ja, ledare, guide el dylikt trombotiserade

s |

TIMI-fléde efter | 3 Normalt 3
Kommentar (studierelaterat, skrivs ej ut p& utidtandet)

Totalméngd heparin givet under procedur: 18000 -
Mattes ACT? [15a 4]

Vad var max ACT? 325 L

Hur 18ng tid innan PCI fick patienten ticagrelor/prasugrel?

[ 33-6tmmar =

PCI

Randomisation results

Register identifies
eligible patients
Asks the operator
if patient agrees to
participate

If yes, immediate
randomisation
result

Performed in a few
seconds

UCR®




Conclusion

* Bottom-up 1S key points.
® Healthcare providers dedicate.
® (Central/Local governments make budgets.

* Data will be opened for publics.

e Direct linking with national data statistics.
e Starts with number of citizens.

® (Connects among registries.

e Evaluation is essential, but Incentive/disincentive will ruin.

* Find weak points, then help them positively.



