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Heart attack: #datasavelives

• 1 heart attack every 3 
minutes

• 180, 000 
hospitalisations per 
year

• Most deaths from CHD 
are due to heart attack

• CHD = quarter of all 
deaths

Wu J. EHJ Acute Cardiovasc Care. 2016 Aug 29. pii: 2048872616661693
BHF Heart Stats



MINAP data sites, 2003 – 2013 



National Institute for Cardiovascular Outcomes 
Research

Transcatheter Aortic Valve Implantation

7k

Cardiac Rhythm Management

1M

Cardiothoracic Surgery

0.5M

Gale CP. Heart. 2012 Jul;98(14):1040-3

National Heart Failure Audit

0.25M

British Cardiovascular Intervention Society

0.8M

Myocardial Iscahemia National Audit Project

1.2M
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Big Data
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EMMACE: data resolution

Electronic Health 
Record Linkage:

Acure coronary 
syndrome: MINAP

Status and cause of 
death: ONS

Hospital data: 
facilities 
questionanire

Health data: HES 

Primary Care: The 
Phoenix Partnership

EMMACE-3

Admission One
m

Six m One 
year

Consent into 
studies 

Death 

One 
year 

Questionnaires: Admission / One month / Six months/ 
One year
Drug adherence/compliance: Morisky Medication 
Adherence, Single Question Medicine Adherence, Beliefs 
about Medicine, The Adherence Estimator and Problems 
with Taking medications, Satisfaction with Information 
about Medicines Scale (SIMS), List of Medications 
Health Related Quality of Life: EQ-5D

Questionnaires: Admission / One month / Six months/ One 
year                                                                                                                         
Drug adherence/compliance: Satisfaction with Information 
about Medicines Scale (SIMS), List of Medications 
Patient reported experience measure: Care Quality 
Commission Picker Inpatient -15
Health Related Quality of Life: Brief Illness Perception (BIP), 
EQ-5D

Questionnaires: Annual                                                                                      
Drug adherence: MacNew

Health Related Quality of Life: EQ-5D

Six months One 
month 

Annual

EMMACE-3X

EMMACE-4

Alabas O. BMJ Open. 2015 Jun 23;5(6):e006256



R
is

k 
o

f 
in

-h
sp

it
al

al
l-

ca
u

se
 m

o
rt

al
it

y,
 o

d
d

s 
ra

ti
o

Year of admission to hospital

Gale CP. Eur Heart J. 2012 Mar;33(5):630-9



Acute myocardial infarction survivorship
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Long-term healthcare costs: stable CAD

Walker S. EHJ Qual Care Clin Outcomes. 2016:2(2):125-140



Improved survival following AMI in 
Sweden compared with the UK

Chung SC. Lancet. 2014 Apr 12;383(9925):1305-12



International missed opportunities

Gale CP. EuroIntervention. 2013;9(4):469-76
Gale CP. Int J Cardiol. 2013 Oct 3;168(3):2745-53



Hall M. Heart 2016, Jan 5 pii: heartjnl-2015-308616

PPCI diffusion, MINAP 2003-2013



PPCI diffusion, MINAP 2003-2013

Hall M. Heart 2016, Jan 5 pii: heartjnl-2015-308616



Hospital variation in case mix 
standardised 30 day mortality (%) in 

Sweden and UK, 2004-10 

Chung SC. BMJ 2015;351:bmj.h3913 



Regional inequalities

Gale CP. Heart. 2011 Dec;97(23):1926-31



Optimal care Electrocardiogram Acute aspirin 

   

  
ACEis/ARBs Beta blockers 

  
Statins P2Y12 inhibitors Echocardiography Cardiac rehabilitation 

    
Smoking cessation advice Dietary advice Coronary angiography Aspirin on discharge 

    

 

Geographic variation in guideline-indicated care 
for NSTEMI, 2003-2013, CCG

Dondo TB. BMJ Open 2016;6:e011600. 



Reduced survival among NSTEMI who do not 
receive eligible care

After adjustment, time to death among patients who did not 
receive ≥1 intervention was shortened by 56%

TR 0.44, 95% CI 0.41–0.45

Dondo T. EHJ Acute Cardiovasc Care. 2016 May 3. pii: 2048872616647705



Impact of care opportunities

Dondo T. EHJ Acute Cardiovasc Care. 2016 May 3. pii: 2048872616647705



Temporal improvements in use of 
guideline-indicated treatments

0
2

0
4

0
6

0
8

0
1

0
0

P
e
rc

e
n

ta
g

e
 o

f 
P

a
ti

e
n

ts

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Time from Admission (year)

Angiography PCI CABG

95% CI

Treatment

Coronary angiography

PCI

CABG

Hall M. JAMA. 2016 Sep 13;316(10):1073-1082



Decrease in higher and increase in 
lower GRACE risk score, 2003-2013

Hall M. JAMA. 2016 Sep 13;316(10):1073-1082



Invasive coronary strategy explained 
temporal survival improvements

Invasive coronary strategy
reversed the direction of the
temporal survival effects

Temporal improvements in
survival remain even after
additive adjustment for 
clinical risk, demographics, 
co-morbidities and 
pharmacological therapies

Hall M. JAMA. 2016 Sep 13;316(10):1073-1082



Cardiovascular big data knowledge 
engineering and transfer

Standardisation

User feedback 

Registry based trials

Re-phenotyping

Scheile F. EHJ Acute Cardiovasc Care. 2016 Aug 29. pii: 2048872616643053



Nationwide registry-based RCT

Chew DP. Am Heart J 2015;170:995-1004.e1.



Cardiovascular landscaping

https://seed.leeds.ac.uk/licamm_vis/Assets/videov3.html



Summary

• Embracing cardiovascular bioinformatics data is a 
necessary next step in the fight against heart disease

• It will allow:
– A greater understanding of societal priorities for the  

prevention and treatment of heart attack
– The efficient use of data to test interventions
– Enhanced tracking of the cardiovascular life courses 
– Attributable effects analysis – exposomes vs genomes
– Precision medicine

#datasavelives

c.p.gale@leeds.ac.uk


