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The MINAP 2016 report looks at heart attack and its 
treatment in England, Wales, and Northern Ireland from 
1 April 2015 – 31 March 2016. It captures the patient 
journey, from a call to the emergency services or self-
presentation at an Emergency Department, through 
diagnosis and treatment at hospital, to the prescription of 
preventive medications on discharge. 

Key findings

In the analyses, heart attack is categorised as either STEMI or 
nSTEMI, to address the appropriate patient pathway that has 
been activated.  

ST-elevation myocardial infarction (STEMI) often requires 
immediate specialised treatment. A primary percutaneous 
coronary intervention (PCI) is the preferred reperfusion 
procedure. Compared with 2011, the proportion of patients with 
STEMI receiving PCI as their reperfusion therapy has increased in 
all nations.

Figure 1: The proportion of STEMI cases that received primary 
PCI as reperfusion therapy.

Country 2011 2016

England 82.0% 99.3%

Wales 30.0% 86.0%

Northern Ireland 99.0% 99.9%

Hospitals provide primary PCI to most patients presenting with 
STEMI within the recommended1 timeframe of 150 minutes from 
call for help (call to balloon, CtB), and 120 minutes from arrival 
at hospital (door to balloon, DtB). Overall, 75% of patients are 
treated within 150 minutes of calling for help. The median time 
for CtB is 117 minutes in England, 127 minutes in Wales, and 107 
minutes in Northern Ireland. 

Four in every five patients with STEMI are taken by ambulance 
directly to a hospital capable of providing primary PCI. 89% of 
patients are treated with PCI within 90 minutes of arrival at 
hospital – the equivalent figure being 52% in 2005. Median DtB 
time for England is 40 minutes, with Wales and Northern Ireland 
achieving 41 minutes and 33 minutes respectively.

There has, however, been a slight lengthening of the median CtB 
time between 2010/11 and 2015/16. Given that median DtB has 
improved over that period, it follows that changes in the time 
spent outside hospital following the call for help has resulted in 

increasing CtB. The median call to door time (a measure of 
ambulance service response, treatment and transportation) 
has increased, year-on-year, by 10 minutes between 2010/11 
and 2015/16. 

Ideally patients with non-ST elevation myocardial infarction 
should be managed in a cardiac ward and be assessed by 
a cardiologist. In 2016, 57.5% of patients with nSTEMI were 
admitted to a cardiac ward compared with 49% in 2011; 96% 
were seen by a cardiologist in 2016 compared with 90% in 
2011 and, of those eligible, 86% received an angiogram in 
2016 compared with 68% in 2011.

In accordance with clinical guidelines, patients with nSTEMI 
at moderate to high risk should undergo angiography, with 
a view to PCI, within 72 hours of admission to hospital. The 
delay from admission to angiography for nSTEMI has not 
improved. For those admitted directly to hospitals that are 
capable of providing on-site angiography, 17.5% received 
an angiogram within 24 hours; 53% within 72 hours; 66.3% 
within 96 hours. In 2010/11 the equivalent figures were 
21% within 24 hours, 55% within 72 hours and 67% within 
96 hours. Centres have an opportunity to provide more 
timely treatment, which may lead to shorter lengths of stay, 
reducing the burden on the health system.

Recognising the need to improve this aspect of care, 
NHS England has introduced a Best Practice Tariff 
for angiography for those with nSTEMI in the 2016/17 
financial year. Participating hospitals will receive a higher 
reimbursement for services where at least 60% of all 
nSTEMI patients receive angiography within 72 hours.

1. National Institute for Health and Care Excellence Quality standard QS68, Acute 
coronary syndromes in adults, 2014.

75% of patients 
are treated within 
150 minutes of 
calling for help.

Executive summary



4 MINAP Heart attack in England, Wales and Northern Ireland

Improvements to reporting 

The MINAP Annual Report 2015 recommended continued 
investment in cardiac audit and improving data completeness. 
Data quality remains an important issue; rates of case 
ascertainment and data completeness, for nSTEMI episodes in 
particular, influence the ability of MINAP to provide accurate 
and reliable reports. 

Data quality has improved year on year. Overall completeness 
of three key data fields (age, admission blood pressure, and 
heart rate) rose from 90.1% in 2014/15 to 91.5% in 2015/16. 
Data completeness of these ‘risk adjustment’ fields is 
essential for providing meaningful risk adjustment when 
reporting survival following heart attack. MINAP will publish a 
mortality outcomes report later in 2017 for those centres with 
data completeness of at least 90%. 

Recommendations

Policy Makers, Service Directors and Clinical Commissioning 
Groups (CCG), National Delivery Groups (Wales), Health and 
Social Care Board (NI), Professional Societies and National 
Charities should:

�� Continue working closely with those that deliver care to 
ensure provision of the most accurate data for clinical audit 

�� Raise public awareness of the risk factors known to increase 
the chance of heart attack including: obesity, type 2 diabetes, 
hypertension, tobacco smoking & hyperlipidaemia

�� Support initiatives to: mitigate known risk factors, publicise 
the signs and symptoms of heart attack, and encourage 
prompt responses at the onset of symptoms

�� Work with service providers and centres more clearly to 
understand how they can provide better care. This might 
include facilitating meetings between neighbouring hospitals 
and Ambulance Trusts to share best practice and to consider 
reconfiguration of services

Chief Executives, Medical Directors and Clinical Leaders at 
provider centres should:

�� Ensure that the MINAP report findings are widely 
disseminated to relevant clinical teams and acted upon

�� Explore, understand and act upon variations in the care of 
people with both STEMI and nSTEMI 

�� Improve and maintain quality of care by comparing the 
performance of hospitals within their organisation, or their 
specific hospital with similar centres, and against published 
national standards

�� Ensure nSTEMI patients at moderate to high risk have access 
to timely angiography

�� Ensure there are sufficient resources allocated to clinical 
audit and associated quality improvement activity

�� Ensure that MINAP findings are presented at board level and 
identified gaps in service provision are addressed by:

»» Nominating a trust clinical lead to progress the work

»» Working with teams to explore contributing factors

»» Agreeing clear quality improvement action plans and 
implement changes by agreed deadlines

Leaders of ambulance trusts should:

�� Continue to monitor and act upon the response to  
emergency calls and the prioritisation of heart attack

�� Understand the effects of the provision of appropriate and 
equitable care for all who require their services

�� Ensure the timeliness of care for patients with STEMI

Clinicians and Audit Teams should:

�� Continue to ensure the data provided to MINAP are accurate 
and timely – being of high quality data, as outlined in the 
MINAP Minimum Data Standard

�� Interrogate the data on a regular basis, and use the data to 
facilitate quality improvement initiatives aimed at targeting 
MINAP identified limitations in the care provision of people 
with STEMI and nSTEMI

�� Work with the appointed Trust clinical lead to explore and 
address known limitations demonstrated by MINAP audit 
findings – including consideration of root cause analysis  
of cases where processes of care do not reach the  
expected standard

�� Widely share successful QI initiatives resulting from MINAP 
work, for example through:

»» RCP ‘Tell us your story’: https://www.rcplondon.ac.uk/
projects/future-hospital-tell-us-your-story   

»» HQIP case studies: http://www.hqip.org.uk/resources/

�� Remember that many important aspects of compassionate 
patient-centred care cannot be quantified or represented 
through clinical audit, but must not be ignored

Overall completeness of three 
key data fields (age, admission 
blood pressure, and heart rate) 
rose from 90.1% in 2014/15 to 
91.5% in 2015/16. 

https://www.rcplondon.ac.uk/projects/future-hospital-tell-us-your-story
https://www.rcplondon.ac.uk/projects/future-hospital-tell-us-your-story
http://www.hqip.org.uk/resources/
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Title

1.1. Audit provision

The Healthcare Quality Improvement Partnership (HQIP) 
commissions MINAP as part of the National Clinical Audit 
and Patient Outcomes Programme (NCAPOP). MINAP is 
overseen by a Steering Group of key stakeholders, including 
patient representatives. The British Cardiovascular Society 
(BCS) provides clinical direction and support. A list of the 
steering group members is available on the NICOR website 
http://www.ucl.ac.uk/NICOR.

1.2. Aims of the audit 

The data collected in the various national cardiac clinical 
audits allow NICOR to produce reports about cardiac care in 
the United Kingdom, at a national and individual centre level.

The aim of MINAP is to measure the processes and outcomes 
of care of every patient diagnosed with heart attack, from 
their call to the emergency services, or self-presentation to 
an Emergency Department, to the prescription of preventative 
medications on discharge from hospital. Largely this reflects 
hospital care, but often includes diagnosis and treatments 
before arrival at hospital. The audit describes aspects (process 
measures) of the quality of care of hospitals and of ambulance 
trusts, and is based on analyses of data that has been directly 
submitted by the participating organisations.

1.3. Non-audit benefits of MINAP

The annual report is not the only output resulting from the 
collection of MINAP data. NICOR engages with government 
bodies such as NHS England, NHS Digital, quality 
improvement authorities, and medical researchers to provide 
accurate and meaningful data that can be used to improve 
healthcare and services, and advance knowledge through 
clinical research. 

1.3.1. Clinical Services Quality Measures (CSQM)

NICOR is participating in the development and implementation 
of NHS England’s Clinical Services Quality Measures 
(CSQMs). CSQMs combine various aspects of care to produce 
composite measures that are designed to provide an at-
a-glance indication of how well services are performing. 

Cardiac CSQM will initially focus on the treatment of patients 
with heart attack, and MINAP will be an important source of 
relevant data. 

The information will be useful by allowing:

�� Patients to have easier access to information to see how 
their local hospitals are performing and what facilities are 
available in these hospitals

�� Commissioners to have more insight into the quality of 
service provided by centres where they commission care 
on behalf of the populations they serve – including in some 
cases patient outcomes

�� NHS staff to see how their centre performs against similar 
centres across the country

The NHS will benefit as centres use this information to 
implement improvements.

These measures will be available online at NHS Choices.2 

1.3.2. Best Practice Tariff

NHS England and NHS Improvement have introduced a 
best practice tariff to encourage timely delivery of coronary 
angiography for people with nSTEMI, within 72 hours of 
admission.3 Hospitals and trusts will use their MINAP 
data to determine the delay to coronary angiography and 
supply this information to commissioners within the Clinical 
Commissioning Groups (CCGs) to guide payment of hospital 
trusts for this procedure, based on performance.

1.3.3. Clinical research 

Since MINAP was established in 1998 the data collected has 
been used as the basis for many peer-reviewed published 
studies. It has helped medical professionals, academics, and 
the public understand more about heart attack and how they 
are treated. A list of recently published studies using MINAP 
data can be found in the appendices.

1.4. About heart attack

The term ‘heart attack’ is normally used to describe the 
symptoms & clinical features associated with Acute Coronary 
Syndrome (ACS). ACS follows an abrupt reduction in the blood 
supply to a segment of heart muscle. This is a consequence 
of a slowly progressive build-up of fatty material (atheroma) 
within the wall of the coronary artery, occurring over years 
and often without symptoms, followed by a sudden disruption 
of the internal artery wall. Blood clots within the artery – a 
coronary thrombosis – and leads to a state of myocardial 

1. Introduction

MINAP is one of six national cardiac clinical audits that 
are managed by the National Institute for Cardiovascular 
Outcomes Research (NICOR), which is part of the Institute 
for Cardiovascular Science at University College London 
(UCL). NICOR provides audit data to Department of Health, 
the Care Quality Commission and other regulatory bodies, 
to enable them to make informed decisions on the funding 
and provision of cardiovascular health services.  

2. My NHS https://www.nhs.uk/service-search/performance/
results?resultsViewId=1086 

3. 2016/17 National Tariff Payment System https://www.gov.uk/government/
uploads/system/uploads/attachment_data/file/509697/2016-17_National_
Tariff_Payment_System.pdf 

http://www.ucl.ac.uk/NICOR
https://www.nhs.uk/service-search/performance/results?resultsViewId=1086
https://www.nhs.uk/service-search/performance/results?resultsViewId=1086  
https://www.nhs.uk/service-search/performance/results?resultsViewId=1086  
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/509697/2016-17_National_Tariff_Payment_System.pdf  
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/509697/2016-17_National_Tariff_Payment_System.pdf  
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/509697/2016-17_National_Tariff_Payment_System.pdf  
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ischaemia. If ischaemia is prolonged, death of the heart 
muscle (myocardial infarction - MI) can occur.

To be effective at limiting heart muscle damage, treatment 
must start as soon as possible. Treatment of MI is driven 
by analysis of an electrocardiogram (ECG), which can be 
performed in an ambulance prior to arrival at hospital, 
looking specifically for ST-segment elevation. 

The presence of ST elevation on the ECG suggests complete 
coronary occlusion and the need for immediate reperfusion 
therapy, such as primary PCI. Absence of ST elevation suggests 
that the coronary artery is only partly occluded, allowing time to 
investigate the coronary arteries by coronary angiography while 
providing medical treatments in the interim.

This presence or absence of ST elevation, coupled with 
confirmation by blood testing that infarction has occurred, 
leads to two possible final diagnoses of MI: ST-elevation 
myocardial infarction (STEMI) and non-ST elevation 
myocardial infarction (nSTEMI).

Figure 2: Onset to diagnosis of patient

Acute Coronary
Syndrome (ACS)

Unstable
angina

ST elevated
(STEMI)

non ST elevated
(nSTEMI)

Myocardial
Infarction (MI)

Acute reduction
in blood supply

to the heart

1.5. Guidelines and standards used

Cardiac care of heart attack is provided in accordance with, 
and with reference to, nationally accepted guidelines and 
standards of best practice.

The MINAP audit assesses care against the Quality 
Standards and Clinical Guidelines issued by NICE. 

�� QS68 Acute coronary syndrome in adults

�� CG172 Myocardial infarction: cardiac rehabilitation and 
prevention of further cardiovascular disease

�� CG167 Myocardial infarction with ST-segment elevation: 
acute management 

Integral to care of heart attack is the Quality Standard 68 
Acute coronary syndrome in adults. Six statements, listed 
below, provide guidance for the management of patients 
with ACS and provision of high quality coordinated care for 
patients with heart attack. 

Figure 3. NICE Quality Standard, QS68

NICE Quality Standards for acute coronary syndromes 
(including myocardial infarction)

1. Adults with a suspected acute coronary syndrome are 
assessed for acute myocardial infarction using the criteria 
in the universal definition of myocardial infarction.

2. Adults with nSTEMI or unstable angina are assessed for 
their risk of future adverse cardiovascular events using 
an established risk scoring system that predicts 6-month 
mortality to guide clinical management.

3. Adults with nSTEMI or unstable angina who have 
an intermediate or higher risk of future adverse 
cardiovascular events are offered coronary angiography 
(with follow-on PCI if appropriate) within 72 hours of first 
admission to hospital.

4. Adults with nSTEMI or unstable angina who are clinically 
unstable have coronary angiography (with follow-on PCI 
if indicated) as soon as possible, but within 24 hours of 
becoming clinically unstable.

5. Adults who are unconscious after cardiac arrest caused 
by suspected acute STEMI are not excluded from having 
coronary angiography (with follow–on primary PCI if 
indicated).

6. Adults with acute ST-segment-elevation myocardial 
infarction (STEMI) who present within 12 hours of onset 
of symptoms have primary percutaneous coronary 
intervention (PCI), as the preferred coronary reperfusion 
strategy, as soon as possible but within 120 minutes of 
the time when fibrinolysis could have been given. 

In addition, care for patients with heart attack is described in 
various international guidelines. The British Cardiovascular 
Society has formally endorsed guidelines set out by The 
European Society of Cardiology. They are:

�� Acute myocardial infarction in patients presenting with 
ST-segment elevation4 published in 2012. An update of 
these guidelines is expected to be published by the ESC 
in 2017

�� 2015 ESC Guidelines for the management of acute 
coronary syndromes in patients presenting without 
persistent ST-segment elevation: Task Force for the 
Management of Acute Coronary Syndromes in Patients 
Presenting without Persistent ST-Segment Elevation of 
the European Society of Cardiology (ESC)

4. https://academic.oup.com/eurheartj/article/33/20/2569/447818/ESC-Guidelines-
for-the-management-of-acute

https://academic.oup.com/eurheartj/article/33/20/2569/447818/ESC-Guidelines-for-the-management-of-acute
https://academic.oup.com/eurheartj/article/33/20/2569/447818/ESC-Guidelines-for-the-management-of-acute
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1.6. Service providers

Care of patients with heart attack involves many facets 
of health care. These include: ambulance services – call 
receivers, first responders, paramedics and emergency 
medical technicians; medical, nursing and other clinical and 
administrative staff within hospital accident and emergency 
departments, and medical assessment units; general 
physicians; cardiologists, nurses, cardiac physiologists, 
radiographers and other support staff working in 
interventional and non-interventional cardiac centres; clinical 
and non-clinical personnel providing cardiac rehabilitation 
classes; general practitioners and other primary care staff 
supporting patients in the community following heart attack.

1.7. Previous reports

MINAP Annual Report is now in its 15th year; NICOR has 
been producing reports on key cardiac provisions across 
England and Wales for over a decade. We are privileged to 
have a wealth of information that has enabled and supported 
key decisions made by the Department of Health, Welsh 
Government, NHS England, NHS Wales and Department 
of Health NI, for the better provision of cardiac and 
health services.

Reports from previous years, across all NICOR audits, are 
available online at the NICOR website www.ucl.ac.uk/nicor. 

MINAP Annual Report is 
now in its 15th Year. NICOR 
has been producing reports 
on key cardiac provisions 
across England and Wales 
for over a decade.

Ambulance services provide the first medical treatment, they play a critical role in the diagnosis of a patient with heart attack

http://www.ucl.ac.uk/nicor
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2.1. The dataset 

The MINAP dataset, version 10.3.2, is designed to capture 
the entire patient pathway – from the time the patient calls 
for professional help to the point of discharge. The dataset 
includes patient demographics, medical history and clinical 
assessment, investigations, interventions, and treatment with 
medications before, during and after the hospital stay. 

In 2017 the MINAP team hope to update the current dataset 
to account for the changes in best clinical practice for 
heart attack. Notably it will review and revise the capture 
of information regarding recommended medications at 
discharge, and the ESC recommendations for assessment and 
categorisation of left ventricle ejection fraction.

2.2. Case ascertainment

Case ascertainment is determined by expressing the number 
of cases submitted by each hospital participating in MINAP 
as a proportion of the number of cases coded as myocardial 
infarction in the hospital episode statistics (HES) data provided 
by NHS Digital, and patient episode database for Wales 
(PEDW) from NHS Wales Informatics Service. 

MINAP records include the vast majority of patients having 
STEMI in England, Wales, and Northern Ireland. This is 
evidenced by the similarity in the number of patients with 
STEMI reported as receiving primary PCI in MINAP and 
the number of primary PCI cases in the National Audit of 
Percutaneous Coronary Intervention (NAPCI). 

However nSTEMI is under-represented in MINAP. Partly this 
reflects the greater difficulty in diagnosing nSTEMI compared 
with diagnosing STEMI – the former, unlike the latter, not 
being associated with a characteristic ECG abnormality. 
However the ratio of STEMI to nSTEMI varies significantly 
between hospitals and may correlate with resources allocated 
to data collection and submission. 

Case ascertainment for both STEMI and nSTEMI, by 
participating hospital, will form part of a supplementary report 
to be released later in 2017.

2.3. Data completeness and data quality 

MINAP has a number of approaches to support improvements 
in data quality through the provision of written data quality 
guidance, the introduction of a MINAP minimum data 
standard, data validation exercises, and helpdesk support.

Overall completeness of three key data fields (age, admission 
blood pressure, and heart rate) rose from 90.1% in 2014/15 to 
91.5% in 2015/16.

2.4. Inclusion criteria

MINAP covers all ACS of Type 1 (i.e. spontaneous) myocardial 
infarction, related to ischaemia due to a primary coronary event 
such as plaque erosion or rupture, fissuring, or dissection.

Included in analyses are patients with specific discharge 
diagnoses of: 

�� Myocardial infarction (ST elevation)

�� Myocardial infarction (non ST elevation)

�� Any patient that had ST elevation at any point in their 
journey regardless of their discharge diagnosis

2.5. Small numbers

MINAP does not report the exact number of cases for those 
centres that submit information on fewer than 20 cases, 
as there would be a small theoretical risk of identifying 
individuals. This practice is in line with the Office for 
National Statistics Confidentiality Guidance for publishing 
health statistics.5

2.6. Governance and patient involvement

MINAP is managed by a project team within NICOR and is 
clinically lead by Dr Clive Weston, supported by a steering 
group including among its membership representatives of 
professional societies – the British Cardiovascular Society 
(BCS) – patient representatives, clinicians from Wales, 
Northern Ireland and England, clinical academics, the British 
Heart Foundation, the clinical lead of the National Audit of 
Percutaneous Coronary Interventions, the Project Manager 
and Analyst. The MINAP Steering Group meets three to four 
times each year. The Chief Operating Officer of NICOR, and 
members of HQIP – the organisation that commissions the 
audit – are also invited to steering group meetings.

The Clinical Lead is appointed through agreement between 
NICOR and the BCS, and sits with the leads of the other NICOR 
cardiac audits in a Professional Liaison Group.

2. Methodology

Hospitals participating in MINAP are requested to enter 
information for all patients with suspected heart attack. In 
the 2015/16 financial year, more than 94,000 cases were 
uploaded to the MINAP system. 

Patient episodes are submitted from centres in England, 
Wales, Northern Ireland, Channel Islands and Isle of Man.
These patient records are cleaned and anonymised by our 
data development team, before being sent to our analytical 
team for analysis and statistical review.

5. Review of the Dissemination of Health Statistics: Confidentiality Guidance (2006). 
http://www.ons.gov.uk/ons/guide-method/best-practice/disclosure-control-of-
health-statistics/index.html
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3.1. Characteristics of patients with heart attack

From April 2015 – March 2016 over 94,800 cases were 
submitted to the MINAP database from hospitals in England, 
Wales, Northern Ireland and Isle of Man. Of these 85,123 
patients (90.6%) received a final diagnosis of heart attack. 
 

Specifically, 33,797 patients were diagnosed with STEMI 
(39.7%), and 51,326 with nSTEMI (60.3%). For 62,830 (73.8%), 
this was their first diagnosis of heart attack. Approximately 
one quarter of all heart attacks occur in individuals who have 
suffered at least one such attack previously. 

3.1.1. Age and sex

In cases of heart attack, men outnumber women by a ratio 
of 2:1. This ratio has not changed significantly over the past 
five years.

In England, 67% of all heart attack cases are male, and of all 
STEMI 71% are male. For both STEMI and nSTEMI, women 
tend to be older than men. These gender differences may 
reflect differences in prevalence of risk factors for coronary 
disease, differences in the precise mechanisms underlying 

ACS or the protective effects of naturally occurring oestrogens 
that tend to delay the onset of coronary events in women. 

For both men and women, the median age of those 
experiencing nSTEMI is greater than of those with STEMI. 
Most patients with nSTEMI are 70 years of age or older.

 Mean Age (y) Median Age (y)

Male - STEMI 63.1 62.6

Female - STEMI 71.2 72.9

Male - nSTEMI 68.6 69

Female - nSTEMI 74.2 76

Figure 6: Age distribution of STEMI and nSTEMI
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3.1.2. Pre-existing conditions and risk factors 

Some factors contribute to the build-up of coronary 
atheroma and increase the likelihood of heart attack. Centres 
participating in MINAP are encouraged to collect a full medical 
history from their patients upon arrival at hospital. 

The following statistics are generally restricted to patients 
who have no history of coronary artery bypass grafting (CABG), 
PCI, or previous AMI; that is, those who are not already known 
to have coronary artery disease. This represents 62,830 
patient episodes.

Hypertension

[Data discrepancies: 874 unknown (1.4%), 6,540 not recorded 
(10.4%). The following analysis is restricted to patients 
with no history of coronary artery bypass grafting (CABG), 
percutaneous intervention (PCI), or previous acute myocardial 
infarction (AMI).]

Part Two: Methodology

The following statistics are for heart attacks only and 
do not include those patients who were admitted with 
symptoms suggestive of heart attack but who were later 
given a different diagnosis. Patients under 20 years old are 
also excluded from the analysis.

The type of acute coronary syndrome, STEMI or nSTEMI, at 
discharge has been re-coded based on the presence of ST 
segment elevation on any ECG during the patient episode. 
Importantly, if ST segments are elevated on an ECG 
recorded by ambulance personnel but have normalised 
by the time of arrival at hospital, the patient is classified 
for the purpose of this analysis as STEMI in the analysis. 
Unless stated otherwise, all results reported refer to 
patients in the United Kingdom.

3. Analyses 

Figure 5. Median Age (in years) by sex experiencing 
nSTEMI/STEMI    

Figure 4: Characteristics of patients with heart attack

85,123 admission
with heart attack

51,326 (60%)
nSTEMI

33,797 (40%)
STEMI

25,095 (74%)
Received or referred

for primary PCI

379 (1%)
Received

thrombolysis

8,123 (24%)
No reperfusion

200 (<1%)
Treatment

unclear
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High blood pressure (hypertension) is a risk factor for both 
heart attack and stroke. In MINAP hypertension is defined as a 
report by a patient, or evidence from others, of elevated blood 
pressure requiring medical treatment. In the 2015/16 MINAP 
data, a total of 25,672 patients (40.9%) had a history of high 
blood pressure at the time of their first heart attack. 

With respect to gender, 37.7% of male patients (15,542) and 
47.1% of female patients (9,976) had a history of hypertension. 
Given that females are on average older than males in MINAP, 
this likely reflects the increased prevalence of hypertension in 
older patients.

Hyperlipidaemia

[Data discrepancies: 1,266 unknown (2.0%), 6,753 not recorded 
(10.7%). The following analysis is restricted to patients 
with no history of coronary artery bypass grafting (CABG), 
percutaneous intervention (PCI), or previous acute myocardial 
infarction (AMI).]

In MINAP, hyperlipidaemia is defined as a report by a patient, 
or evidence from others, of prior elevation of blood cholesterol 
requiring dietary or drug treatment. In practice this may 
simply reflect the prior prescription of cholesterol lowering 
drugs before admission.  

For those without a previous history of heart attack or coronary 
intervention 15,827 (28.9%) had a diagnosis of hyperlipidaemia 
at the time of their heart attack. Unlike hypertension there 
was no important difference between men, 10,443 (29.1%), 
and women, 5,251 (28.3%). This is consistent with findings in 
previous MINAP reports.

Diabetes

[Data discrepancies: 1,803 unknown (2.9%), 0 not recorded 
(0.0%). The following analysis is restricted to patients 
with no history of coronary artery bypass grafting (CABG), 
percutaneous intervention (PCI), or previous acute myocardial 
infarction (AMI).]

In MINAP, a history of diabetes is defined as a report by a 
patient, or evidence from others, of prior elevation of blood 
glucose requiring dietary or drug treatment. 

In the 2015/16 data, the number of patients with a prior 
diagnosis of diabetes was approximately 20% overall, with 
18.2% and 20.4% for men and women, respectively.  This 
compares to 14% for males and 16.5% for females in 2005/6, 
showing an increase in the frequency of prior diagnosis of 
diabetes over the last decade.  Furthermore, according to 
data from the Quality Outcomes Framework, the prevalence of 
diabetes in the UK was approximately 6.2%6 in 2014. Patients 
with diabetes – predominantly type-2 diabetes – are therefore 
significantly over-represented in the MINAP dataset.

Tobacco Smoking

[Data discrepancies: 8,913 unknown (11.4%). The following 
analysis is for all heart attacks. Smoking data was not 
available for all patients.]

The prevalence of tobacco smoking remains high, with 21,344 
(27.2%) patients admitting at the time of heart attack that they 
were current smokers. 25,606 (32.6%) had been a smoker 
but had given up by the time of their heart attack, and 22,675 
(28.9%) reported that they had never smoked. There has 
been a slight fall from approximately 32% currently smoking 
in 2010/11.

Figure 7. Median age (in years) by smoking status and 
discharge diagnosis

 Male 
nSTEMI

Female 
nSTEMI

Male 
STEMI

Female 
STEMI

Never 
Smoked

67.0 78.0 64.0 76.0

Current 
Smoker

57.0 62.0 55.0 61.6

As observed in the 2014/15 MINAP report, there appears to be 
a strong correlation between current smoking, and a younger 
age at the time of heart attack – a difference of as much as 
ten years at onset compared with non-smokers. The age 
distribution for heart attack is shifted to the left (younger age 
ranges) in patients who smoke.

Figure 8: Impact of smoking on age of first heart attack
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Interesting information can be observed with respect to the 
effect of quitting smoking. In the graph below, the age of first 
heart attack is presented for those who are current smokers, 

6. Diabetes Prevalence 2014. https://www.diabetes.org.uk/Professionals/
Position-statements-reports/Statistics/Diabetes-prevalence-2014/ 

https://www.diabetes.org.uk/Professionals/Position-statements-reports/Statistics/Diabetes-prevalence-2014/ 
https://www.diabetes.org.uk/Professionals/Position-statements-reports/Statistics/Diabetes-prevalence-2014/ 
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and those who were smokers and had quit before the cardiac 
event. One interpretation is that while stopping smoking did 
not prevent a heart attack in those patients who quit, it was 
associated with a postponement of the heart attack.

Figure 9: Impact of quitting smoking on age of first  
heart attack

Body Mass Index

[Data discrepancies: The BMI is calculated using the height 

and weight recorded at admission. The following analysis is 
for patients with their first heart attack, the sample size is 
approximately 25,898 out of a possible 62,446 (41.5%) heart 
attack episodes.]   

Body Mass Index (BMI) has not been discussed in previous 
MINAP reports. However, the MINAP database does allow 
collection of each patient’s height and weight, from which 
the BMI – weight (kg) / height (m)2 – can be calculated. The 
accepted range of BMI is: Underweight – BMI under 18.5; 
Healthy weight – BMI 18.5 – 25; Overweight – BMI over 25.

Figure 10: Age of onset of heart attack against body mass 
index (BMI) - histograms show distribution of age and BMI
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There appears to be a correlation between BMI and age of 
admission for a first heart attack for both men and women, 
with younger age at time of heart attack associated with 
higher BMI. 

Recurrent heart attacks

Approximately one quarter of patients who had a heart attack 
in 2015/16 were not experiencing it for the first time. These 
patients differ from those experiencing their first heart attack. 
There is a greater prevalence of diabetes in those experiencing 
recurrent heart attacks – 38.1% vs 18.9%, a greater prevalence 
of diagnosed hypertension – 65% vs 41%, a greater prevalence 
of diagnosed hyperlipidaemia – 48.6% vs 29%. There were 
however fewer current smokers among the recurrent heart 
attack group – 22% vs 34%.

3.2. Results by clinical diagnosis

The following sections separate STEMI from nSTEMI patients to 
present findings that are relevant to the specific clinical condition 
and pathway that is activated following the initial diagnosis. 

3.3. Care of patients with STEMI

Once ST elevation is identified on an ECG in a patient with 
symptoms consistent with heart attack they should be 
categorised as STEMI and have reperfusion, the restoration 
of blood flow, as soon as possible. Compared with 2011, 
the proportion of patients with STEMI receiving PCI as their 
reperfusion therapy has increased in all nations. A small 
proportion of patients are given thrombolytic treatment 
instead, as described later in this report.

3.3.1. Primary PCI

A percutaneous coronary intervention (PCI) is the preferred 
reperfusion technique to reopen a blocked coronary artery 
in the presence of ST elevation. This is carried out as an 
emergency treatment. It must be performed as soon as 
possible after diagnosis to prevent, or reduce, permanent 
damage of heart muscle and subsequent heart failure.

Figure 11. For STEMI cases receiving reperfusion therapy, 
the proportion receiving primary PCI 

Country 2011 2016

England 82% 99.3%

Wales 30% 86.0%

Northern Ireland 99% 99.9%

Overall 81% 98.4%

Timing is critical in Primary PCI treatment, a breakdown of the 
process is illustrated on the next page.
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Figure 12: Delay in treatment of STEMI 
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3.3.2. Performance times 

All service providers are audited against best practice 
standards for providing primary PCI for STEMI. Analyses 
conducted should be considered with reference to the 
following statement from QS68:

Statement 6: Adults with acute ST-segment-elevation 
myocardial infarction (STEMI) who present within 12 hours 
of onset of symptoms have primary percutaneous coronary 
intervention (PCI), as the preferred coronary reperfusion 
strategy, as soon as possible but within 120 minutes of the 
time when fibrinolysis could have been given.

Hospitals are providing primary PCI to the majority of their 
patients within the NICE recommended7 timeframe of 150 
minutes from call for help (call to balloon, CtB), and 120 
minutes from arrival at hospital (door to balloon, DtB).

Door to Balloon time

The target is to provide primary PCI within 90 minutes of a 
patient’s arrival at the primary PCI centre - the door to balloon 
(DtB) time.

Overall, the median DtB is 40 minutes. That is, 50% of patients 
are treated with primary PCI within 40 minutes of arrival at 
hospital, compared to 41 minutes in 2015. 25% of patients 
receive treatment within 29 minutes, and 75% within 59 
minutes. The Median DtB time for England is 40 minutes, 
with Wales and Northern Ireland achieving 41 minutes and 33 
minutes respectively.

The percentage of patients with an admission diagnosis of 
STEMI who receive primary PCI within 90 minutes of arrival at 
a heart attack centre was 88.9%, a small increase from 88.6% 
in 2014/15 and a significant improvement compared with 52% 
in 2005. 

Despite prolongation of overall CtB – see below – the median 
DtB has improved slightly in the past 5 years.

Figure 13: Door to Balloon times for patients with STEMI

2011−12           2012−13         2013−14         2014−15                  2015−16

Within 30 Minutes

Within 60 Minutes

Within 90 Minutes
90.2% 90.7% 90.8% 90.5% 91.2%

74.5% 75.8% 76.1%
75.8% 77.8%

26.9% 28.1% 28.3% 27.9%
30%

Financial Year

Call to balloon time

The median call to balloon time for 2015/16 was 118 minutes 
in the UK. That is, 50% of patients receiving primary PCI do so 
within 118 minutes of calling for help. The median CtB time in 
England is 117 minutes, in Wales 127 minutes, and in Northern 
Ireland 108 minutes. Overall, 80% of patients are treated within 
150 minutes. 

Four in every five patients with STEMI are taken by ambulance 
directly to a hospital capable of providing primary PCI. Where 
a patient is instead taken to a non-interventional hospital for 
assessment prior to transfer for primary PCI, the overall CtB 
is longer. In such cases only 46.5% of patients achieve a CtB 
of 150 minutes. The decision to take the patient to a non- 
interventional centre rather than directly to an interventional 
centre may be based upon difficulties in diagnosis due to 
atypical symptoms or less obvious ECG changes.

There is a definite trend for the overall median CtB to increase 
over the last 5 years. The table on the next page shows Call 
to Door, DtB and CtB times for all STEMI patients receiving 
primary PCI, regardless of method of arrival at hospital. See 
also the table in section 4.3.5 which restricts analysis to those 
patients transported directly by ambulance to hospital for 
primary PCI.

7. NICE Quality standard QS68, Acute coronary syndromes in adults, 2014.



    13MINAP Fifteenth Public Report 2016

Figure 14. Median (minutes) call to door, door to balloon, 
and call to balloon times for those patients with STEMI who 
underwent primary PCI regardless of method of arrival 
at hospital

Call to Door
(min)

Door to 
Balloon (min)

Call to 
Balloon (min)

2012 64 41 112

2013 66 40 113

2014 67 40 114

2015 69 40 116

2016 72 40 118

Figure 15: Call to balloon time for patients with STEMI

2011−12           2012−13         2013−14         2014−15                  2015−16

Within 90 Minutes

Within 120 Minutes

Within 150 Minutes
86.3% 84.6% 84.8%

82.7% 81.8%

65.9%
61.8% 61.1%

58.5%
56.5%

26.4%
23.3% 22.9% 20.6% 19.1%

Financial Year

3.3.3. Thrombolytic treatment 

Thrombolytic treatment, administration of intravenous 
medication that dissolves clots, was once the preferred 
treatment option for STEMI. It is infrequently used in the 
United Kingdom, except where timely access to primary PCI is 
not available. 

When thrombolysis was best practice it was also subject 
to standards of delivery – a 60 minute call to needle (CtN) 
time. CtN times for those hospitals providing thrombolytic 
treatment are displayed below. Some of the patients may 
have received thrombolysis from ambulance paramedics 
prior to arrival at hospital.

The table on the next page contains information on the hospitals 
with the greatest use of thrombolytic treatment. Other hospitals 
did report use of such drugs for the management of STEMI, but 
fall below our small numbers cut off.

Timely pPCI and angiography significantly improve patient outcomes
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Figure 16. Call to needle times for hospitals that 
perform thrombolysis.

Hospital Median of 
CtN (min)

Thrombolysis 
within 60 
mins 

Eligible 
patients for 
CTN60 (N)

Glan Clwyd 53 66.7% 33

Ysbyty 
Gwynedd

93 17.6% 17

Jersey 
General 

72.5 21.4% 14

Wrexham 
Maelor 

45 62.2% 45

3.3.4. No reperfusion

In some patients with STEMI, treatment to restore coronary 
blood flow is not appropriate. This may be because the 
patient’s arrival at hospital is so long after the symptoms 
started that the treatment will not give benefit, or because 
the treatment is not suitable for the patient (e.g. they are at 
increased risk of bleeding), or because, having undergone an 
urgent angiogram, the angiogram shows that the coronary 
artery is not sufficiently obstructed as to warrant intervention.

Figure 17. Reason for no reperfusion, for STEMI patients in 
England, Wales and Northern Ireland.

Reason for no 
reperfusion

Number Percentage

Administrative 
failure

49 0.60%

Elective decision 1388 17.09%

Ineligible ECG 1937 23.85%

None 1092 13.44%

Other 1300 16.00%

Patient refused 
treatment

65 0.80%

Risk of 
haemorrhage

79 0.97%

Too late 1701 20.94%

Uncontrolled 
hypertension

3 0.04%

Unknown 41 0.50%

Missing 468 5.76%

Total 8123 100.00%

Late presentation is shown by this report to be a major 
reason why no reperfusion treatment was given. Just over 
20% of STEMI cases that are not given reperfusion treatment 
do not receive it because they arrive too late to benefit from 
the intervention.

3.3.5. Ambulance performance

Ambulance services provide the earliest care to the majority 
of patients with heart attack. Ambulance personnel are 
frequently responsible for the recognition of patients’ 
symptoms as those of heart attack, and for performing and 
interpreting the ECG – recognising those with ST elevation and 
therefore in need of immediate transfer to a hospital capable 
of providing primary PCI.  

In England and Wales, ambulance service performance is 
expressed as the median call-to-balloon time for patients with 
STEMI who later receive a primary PCI in hospital and who 
received care from ambulance personnel during assessment 
and transport to hospital. This marker of performance is 
therefore partly influenced by the timely response of the 
receiving hospital, as well as the rapidity of response, 
assessment, diagnosis, prehospital treatment and transport to 
hospital by the ambulance service.

In England, the median time for patients with STEMI transported 
to hospital by ambulance to receive primary PCI was 111 
minutes following call for help, with the median for individual 
services ranging from 97 to 129 minutes. 80% of patients had a 
CtB within 150 minutes and 57% within 120 minutes, although 
these figures varied between ambulance trusts. A table of 
performance of ambulance trusts can be viewed in 
the appendix. 

Figure 18. Median call to door, door to balloon and call to 
balloon times for those patients with STEMI transported 
directly to hospital by ambulance and who underwent 
primary PCI  

 Call to Door 
(min)

Door to Balloon 
(min)

Call to Balloon 
(min)

2012 60 42 107

2013 63 41 110

2014 64 41 111

2015 67 41 113

2016 70 40 115

Additionally, MINAP collects information that allows a 
measurement of the ‘call to door time’ the interval from the 
receipt of a call for help and arrival at hospital for patients 
managed by ambulance services, and who later undergo 
primary PCI for STEMI. There has been a year-on-year 
increase in this interval, the cause of which is uncertain. 
The increase in delay may reflect a “roll-out” of primary PCI 
services during the last few years to more rural areas with 
corresponding increases in distance and transport times 
between home and hospital. It might also reflect changes in 
the categorisation of urgent 999 ambulance calls from people 
reporting symptoms of possible heart attack.
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Figure 19: Box plots showing median and interquartile range 
(with mean) for call to door time
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3.4. Care of patients with nSTEMI

Patients with nSTEMI who, by definition, lack the ST elevation 
on ECG that is demonstrative of a complete occlusion of 
a coronary artery requiring immediate PCI, generally do 
not require urgent reperfusion therapy. With adequate 
monitoring and various drug treatments their symptoms 
often settle. However, diagnostic coronary angiography is still 
recommended soon after admission in order to gauge the 
extent of coronary disease. If PCI to the artery is judged to be 
responsible for the heart attack (and indeed to other coronary 
arteries) it is possible it can be performed at the time of 
the angiogram. 

In the absence of ST elevation, patients are frequently 
admitted to the nearest hospital. If that hospital is not capable 
of providing diagnostic angiography, patients will require 
subsequent transfer to an interventional centre for angiography. 

3.4.1. Angiography

Statement 2: Adults with nSTEMI or unstable angina who have 
an intermediate or higher risk of future adverse cardiovascular 
events are offered coronary angiography (with follow-on PCI if 
appropriate) within 72 hours of first admission to hospital.

While immediate angiography is not warranted in the vast 
majority of patients with nSTEMI, early angiography is 
recommended for those at moderate to high risk – defined 
as those patients with an estimated probability of death or 
recurrent heart attack within the following 6 months of more 
than 3%. The maximum acceptable delay from admission 
to angiogram has been variously defined. The NICE Quality 
Standard document for ACS has suggested that high quality 
care is characterised by angiography within 72 hours of being 
admitted to a hospital.

Figure 20. Median time to angiography for patients with 
nSTEMI admitted directly to a hospital capable of performing 
angiography (in hours)

 Number 
of patients

Lower-
quartile

Median Upper-
quartile

England 17322 30 65 112

Northern 
Ireland

566 29 57 110

Wales 624 41 72 122

Figure 21 : Time (hours) of delay to angiography by country

0

41

29

30 65 112

57 110

72 122

50 100 150 200 250

England

Northern
Ireland

Wales

Co
un

tr
y

Time to angiography (Hours)

Importantly, recorded delays from admission to angiography 
for nSTEMI have not improved. For those admitted directly to 
hospitals that are capable of providing on-site angiography, 
17 .5% received an angiogram within 24 hours; 53% within 72 
hours; 66.3% within 96 hours. In 2010/11 the equivalent figures 
were 21% within 24 hours, 55% within 72 hours and 67% within 
96 hours. 

For patients admitted to a hospital without angiography 
facilities, or to a hospital with such facilities yet that has an 
arrangement to transfer nSTEMI patients to a neighbouring 
interventional hospital, the delay to angiography is likely to be 
even greater.  

Management of nSTEMI and the provision of timely 
angiography is a clear example of where care for patients can 
be improved.  

Recognising the need to improve this aspect of care, NHS 
England is introducing a Best Practice Tariff for angiography 
in nSTEMI in the 2016-17 financial year (see 2.3.2 above). 
Participating hospitals will receive a higher reimbursement 
for service where at least 60% of all nSTEMI patients receive 
angiography within 72 hours.
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A variety of medications have been shown to 
reduce the risk of subsequent heart attacks

3.4.2. In hospital management 

There is evidence that specialist involvement is important 
in determining the likelihood of receiving evidence-based 
treatments. Ideally admission should be to a cardiac facility, 
where nursing staff have expert cardiac experience and access 
to cardiac advice.

Figure 22. Care of patients with nSTEMI 2015/16

 Number of 
patients

Percentage

Patients with 
nSTEMI

51326 100.00%

Seen by 
Cardiologist

49283 96.02%

Admitted to cardiac 
ward or unit

29529 57.53%

Eligible for 
angiography

42773 83.34%

Underwent 
angiography

36843 86.14%

Underwent 
angiography before 
discharge

35915 83.97%

The figure below demonstrates the care of nSTEMI patients 
recorded in MINAP has been steadily improving over the last 
five years.

Figure 23: Care of nSTEMI patients 2011-2016

2011−12           2012−13         2013−14         2014−15                  2015−16

Admitted to cardiac
ward or unit

Underwent
angiography

Seen by cardiologist
92.2% 93.2% 93.9% 94.8% 96.0%

72.7%
75.9%

80.5% 81.6%
86.1%

49.6% 51.7%
55.0% 56.9% 57.5%

Financial Year

3.5. Heart attack patients at discharge

There is good evidence for all types of ACS, both STEMI and 
nSTEMI, that certain medicines prescribed at discharge from 
hospital and taken thereafter, reduce the risk of further heart 
attacks. To these ‘Secondary Prevention’ medication should be 
added various dietary changes, cessation of tobacco smoking 
and participation in a cardiac rehabilitation programme, as 

a ‘portfolio’ of interventions to minimise the probability of 
another heart attack. 

Analyses reported in this section refer to STEMI and 
nSTEMI, combined. 

3.5.1. Length of stay

Analysis and reporting of length of stay is only for patients 
with a direct admission, i.e. those patients that did not have 
a transfer during their episode. Patients who experience 
transfer between hospitals during their management are likely 
to have overall lengths of stay that are far greater than those 
reported here. 

The following is calculated for patients in the participating 
centres who either self presented or were directly admitted via 
emergency service; it also includes patients who died in hospital.

Figure 24. Length of stay in days by diagnosis

 Lower quartile Median Upper quartile

STEMI 2 3 5

nSTEMI 3 5 9

Tables detailing length of stay for specific centres and nations 
can be found in the appendix documents.

3.5.2. Discharge medications

NICE clinical guideline CG1728 recommends that all patients 
who have had acute MI should be offered the following drugs 
providing there are no contraindications. 

�� Angiotensin converting enzyme (ACE) inhibitors

�� Dual antiplatelet therapy (aspirin & a second antiplatelet 
agent such as ticagrelor or a thienopyridine inhibitors, e.g. 
clopidogrel or prasugrel) 

�� Beta-blockers

�� Statins

�� Aldosterone antagonists (in those 
with evidence of systolic heart 
failure)

�� Angiotensin receptor blockers 
(ARB) (not normally in combination 
with ACE inhibitors)

8. https://www.nice.org.uk/guidance/cg172/ 

https://www.nice.org.uk/guidance/cg172/ 
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9. NICE Technology Appraisal TA236. https://www.nice.org.uk/guidance/ta236

MINAP currently measures the prescription of the medications 
listed below following an acute coronary event.

Patients are excluded from analysis of the use of secondary 
prevention medication if it does not appear that they survived 
to discharge or if they were transferred to another hospital 
prior to discharge (even though secondary prevention 
medication is often started soon after initial admission).

In addition some patients are ineligible to receive a particular 
medication, or they decline to take the medication prescribed. 
Thus, the numbers of patient records eligible for analysis 
are specific to each medication and these numbers may be 
substantially lower than the total number of heart attack 
patients seen or treated. 

Figure 25: Specific prescription rates at discharge for eligible 
patients in MINAP 2015/16

Medication Eligible Ineligible Percent 
prescribed

Total 
prescribed

ACE inhibitor/
ARB

53857 9687 94.70% 51003

Aspirin 57912 5632 98.37% 56969

Beta blocker 55129 8415 96.58% 53243

Statin 58247 5297 97.43% 56752

Thienopyridine 
inhibitor or 
ticagrelor

57034 6510 97.24% 55461

This can also be expressed in terms of the number of patients 
who received all the drugs for which they were eligible. The 
table in the appendices demonstrates how many patients are 
prescribed all of the medication recommended by NICE for 
which they are eligible. Overall 57,506 of 63,544 (90.5%) patients 
received all the drugs for which they were eligible.

Ticagrelor

Ticagrelor is a relatively recent addition to drug treatments 
following heart attack, having been formally appraised by NICE 
in 2011.9

It can be seen in the graph below the increased prescription 
(approximately 10% in absolute terms) of ticagrelor over the 
last two years. 

Figure 26: Patients discharged on Ticagrelor

0.0%
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25.0%

35.0%
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2013 2014 2015 2016

%

Financial Year

3.6. Improving analysis and data accessibility

The NICOR Technical and Analytical team are currently 
developing an interactive reporting portal for each NICOR audit 
domain, including MINAP. 

This will provide hospitals, clinicians, commissioners, 
healthcare regulators, patients and the public with a better 
understanding of the audit outputs. By presenting them in an 
interactive visual context, specific information will be accessed 
in an effective and timely manner. It is hoped that in the future 
the annual reports produced by NICOR will be condensed, 
with the analytical outputs available exclusively via this online 
portal. This reporting system will be supported by a move 
towards a quarterly data validation cycle, allowing information 
to be more readily available, providing ‘real time’ outputs.

Clinicians, commissioners, healthcare regulators, patients

https://www.nice.org.uk/guidance/ta236
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4. Outcomes

5. Recommendations

The present report contains information and analyses 
relating primarily to “performance measures”. The 
advantage of such an approach to quality of care is 
processes of care are largely within the control of the 
participating centres and so may prove a ready focus for 
quality improvement initiatives. Further, through making 
explicit process measures, patients may understand 
what to expect during the management of heart attack.

Good quality care can be defined through the processes 
measured here because they represent interventions that have 
been subject to rigorous assessments of effectiveness and/or 
appear in influential clinical guidelines. They are associated 
with better outcomes.

A supplementary outcomes report will be published in the 
forthcoming year containing “raw” and partially adjusted 
30-day mortality/survival rates following STEMI. 

Policy Makers, Service Directors and Clinical Commissioning 
Groups (CCG), National Delivery Groups (Wales), Health and 
Social Care Board (NI), Professional Societies and National 
Charities should:

�� Continue working closely with those that deliver care to 
ensure provision of the most accurate data for clinical audit 

�� Raise public awareness of the risk factors known to increase 
the chance of heart attack including: obesity, type 2 diabetes, 
hypertension, tobacco smoking & hyperlipidaemia

�� Support initiatives to: mitigate known risk factors, publicise 
the signs and symptoms of heart attack, and encourage 
prompt responses at the onset of symptoms

�� Work with service providers and centres more clearly to 
understand how they can provide better care. This might 
include facilitating meetings between neighbouring hospitals 
and Ambulance Trusts to share best practice and to consider 
reconfiguration of services

Chief Executives, Medical Directors and Clinical Leaders at 
provider centres should:

�� Ensure that the MINAP report findings are widely 
disseminated to relevant clinical teams and acted upon

�� Explore, understand and act upon variations in the care of 
people with both STEMI and nSTEMI 

�� Improve and maintain quality of care by comparing the 
performance of hospitals within their organisation, or their 
specific hospital with similar centres, and against published 
national standards

�� Ensure nSTEMI patients at moderate to high risk have access 
to timely angiography

�� Ensure there are sufficient resources allocated to clinical 
audit and associated quality improvement activity

�� Ensure that MINAP findings are presented at board level and 
identified gaps in service provision are addressed by:

»» Nominating a trust clinical lead to progress the work

»» Working with teams to explore contributing factors

»» Agreeing clear quality improvement action plans and 
implementing changes by agreed deadlines

Leaders of ambulance trusts should:

�� Continue to monitor and act upon the response to  
emergency calls and the prioritisation of heart attack

�� Understand the effects of the provision of appropriate and 
equitable care for all who require their services

�� Ensure the timeliness of care for patients with STEMI

Clinicians and Audit Teams should:

�� Continue to ensure the data provided to MINAP are accurate 
and timely – being of high quality data, as outlined in the 
MINAP Minimum Data Standard

�� Interrogate the data on a regular basis, and use the data to 
facilitate quality improvement initiatives aimed at targeting 
MINAP identified limitations in the care provision of people 
with STEMI and nSTEMI

�� Work with the appointed Trust clinical lead to explore and 
address known limitations demonstrated by MINAP audit 
findings – including consideration of root cause analysis  
of cases where processes of care do not reach the  
expected standard

�� Widely share successful QI initiatives resulting from MINAP 
work, for example through:

»» RCP ‘Tell us your story’: https://www.rcplondon.ac.uk/
projects/future-hospital-tell-us-your-story   

»» HQIP case studies: http://www.hqip.org.uk/resources/

�� Remember that many important aspects of compassionate 
patient-centred care cannot be quantified or represented 
through clinical audit, but must not be ignored

https://www.rcplondon.ac.uk/projects/future-hospital-tell-us-your-story
https://www.rcplondon.ac.uk/projects/future-hospital-tell-us-your-story
http://www.hqip.org.uk/resources/
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ACE inhibitors - A class of drug used after a heart attack to 
treat and prevent heart failure. They are also used to treat high 
blood pressure. They work by making your blood vessels relax 
or dilate. Angiotensin receptor blockers (ARBs) have broadly 
similar effects.

Acute coronary syndrome (ACS) - This term covers all 
episodes that result from sudden and spontaneous blockage 
or near blockage of a coronary artery, including heart attack 
and unstable angina.

Angiogram - An X-ray investigation performed under a local 
anaesthetic that produces images of the flow of blood within an 
artery (in this case the coronary artery). Narrowing and complete 
blockages within the arteries can be identified and this allows 
decisions to be made regarding treatment, such as primary 
percutaneous intervention or coronary artery bypass grafting. 
The technique of producing angiograms is called angiography.

Beta blockers - Drugs used to help prevent attacks of angina, 
to lower blood pressure, to help control abnormal heart 
rhythms and to reduce the risk of further heart attack in 
people who have already had one. They work by blocking the 
actions of the hormone adrenaline, which makes the heart 
beat faster and more vigorously. They may also be used in 
heart failure.

Call to balloon time (CtB) - In heart attack treatment, the 
interval between the call for professional help and the start of 
primary PCI.

Call to Door (CtD) – In heart attack treatment, the interval 
between the call for professional help and arrival at the hospital.

Cardiac rehabilitation - a programme of exercise and 
information sessions designed to help patients who have had a 
heart attack and reduce their risk of a further heart event.

Clinical Commissioning Group – CCGs are overseen by NHS 
England. They manage primary care commissioning, including 
holding the NHS Contracts for GP practices. Each CCG has a 
constitution and is run by its governing body.

Coronary artery bypass grafting (CABG) – A surgical procedure 
where blood is diverted from narrow or blocked arteries by 
connecting or grafting a healthy artery or vein in its place.

Door to balloon time (DtB) - In heart attack treatment, the 
time between the ambulance arriving at a PCI hospital and the 
start of primary PCI.

Electrocardiogram (ECG) - A test to record the rhythm and 
electrical activity of the heart. The ECG can often show 
whether a person has had a heart attack, either recently 
or some time ago. It can also tell if reperfusion therapy is 
appropriate and if it has been effective.

Ineligible ECG - An ineligible ECG is one that shows neither 
unequivocal ST elevation nor left bundle branch block in those 
patients being considered for reperfusion therapy.

Interventional centre (also known as Heart Attack Centre or 
PCI hospital) - A hospital equipped with catheter laboratories 
and trained staff to perform percutaneous coronary 
interventions, (normally available around the clock).

The National Institute for Health and Care Excellence 
(NICE) – The official body in England which provides national 
guidance and advice to improve health and social care.

Non ST elevation myocardial infarction (nSTEMI) - A heart 
attack that occurs without ST segment elevation on the ECG. It 
usually means a coronary artery is partly blocked, so emergency 
treatment to restore the blood flow may not be needed, but the 
long-term prognosis is actually worse than for STEMI.

Percutaneous coronary intervention (PCI) - A technique to 
re-open a blocked coronary artery, also called angioplasty. 
Primary PCI means it is carried out as an emergency 
treatment for a heart attack, in which case it must be 
performed as soon as possible after the STEMI is diagnosed to 
prevent loss of a heart muscle.

Reperfusion - Treatment that improves the blood supply to the 
heart, including PCI or thrombolysis.

Risk adjustment - A process used to account for the impact 
of individual risk factors such as age, severity of illness and 
other medical problems so that different patients and different 
hospitals can more fairly be compared on specific measures.

Statins - Drugs used to reduce cholesterol levels in the blood.

ST elevation myocardial infarction (STEMI) - A heart attack 
characterized by a specific abnormal appearance on the ECG 
(ST segment elevation) which usually means a coronary artery 
is completely blocked. 

Thienopyridines – A class of drugs that includes clopidogrel 
and prasugrel. It is often prescribed following the placement of 
a coronary stent.

Thrombolysis - Also called fibrinolysis or clot-busting drugs, 
intravenous medications to break down a clot in a coronary 
artery to restore the blood flow to the heart. Formerly the 
standard treatment for STEMI but now PCI is preferred as it is 
more effective.

Ticagrelor – A platelet aggregation inhibitor. It is used in the 
prevention of thrombotic events such as stroke or heart attack. 
It is commonly prescribed in conjunction with aspirin.

Unstable angina - A sudden episode of chest pain, caused by 
a lack of oxygen supply to the heart, which is unpredictable 
and can occur when the patient is at rest. It is a type of acute 
coronary syndrome and should be treated as an emergency.

Appendix 1: Glossary
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Appendix 2: Publications using MINAP data in 2016

MINAP is a rich source of data about heart attack patients in the 

UK and how they are treated. It is regularly used by researchers as 

a basis for peer-reviewed scientific studies. These can tell us more 

about different aspects of coronary heart disease and treatments, 

and help to improve standards as well as increasing scientific 

understanding of this important area. 

This is a list of studies based on MINAP data published during 2016. 

A complete list can be found at www.ucl.ac.uk/nicor/audits/minap.

Hall M, Dondo TB, Yan AT, Goodman SG, Bueno H, Chew DP, 

Brieger D, Timmis A, Batin PD, Deanfield JE, Hemingway H, 

Fox KA, Gale CP. Association of Clinical Factors and Therapeutic 
Strategies With Improvements in Survival Following Non-ST-
Elevation Myocardial Infarction, 2003-2013. JAMA. 2016 Sep 

13;316(10):1073-82. doi: 10.1001/jama.2016.10766.

Wu J, Gale CP, Hall M, Dondo TB, Metcalfe E, Oliver G, Batin 

PD, Hemingway H, Timmis A, West RM. Impact of initial hospital 
diagnosis on mortality for acute myocardial infarction: A national 
cohort study. Eur Heart J Acute Cardiovasc Care. 2016 Aug 29. pii: 

2048872616661693. 

Alabas OA, Hall M, Dondo TB, Rutherford MJ, Timmis AD, Batin PD, 

Deanfield JE, Hemingway H, Gale CP. Long-term excess mortality 
associated with diabetes following acute myocardial infarction: a 
population-based cohort study. J Epidemiol Community Health. 2016 

Jun 15. pii: jech-2016-207402. doi: 10.1136/jech-2016-207402.

Dondo TB, Hall M, Timmis AD, Gilthorpe MS, Alabas OA, Batin 

PD, Deanfield JE, Hemingway H, Gale CP. Excess mortality and 
guideline-indicated care following non-ST-elevation myocardial 
infarction. Eur Heart J Acute Cardiovasc Care. 2016 May 3. pii: 

2048872616647705.

Walker S, Asaria M, Manca A, Palmer S, Gale CP, Shah AD, Abrams 

KR, Crowther M, Timmis A, Hemingway H, Sculpher M. Long-
term healthcare use and costs in patients with stable coronary 
artery disease: a population-based cohort using linked health 
records (CALIBER). Eur Heart J Qual Care Clin Outcomes. 2016 Jan 

20;2(2):125-140.

Dondo T B, Hall M, Timmis A D, Yan A T, Batin P D, Oliver G, 

Alabas O A, Norman P, Deanfield J E, Bloor K, Hemingway H, 

Gale CP; Geographic variation in the treatment of non-ST-segment 
myocardial infarction in the English National Health Service: a cohort 
study. BMJ Open 2016;6: e011600 doi:10.1136/bmjopen-2016-011600 

Hall M, Laut K, Dondo TB, Alabas OA, Brogan RA, Gutacker N, 

Cookson R, Norman P, Timmis A, de Belder M, Ludman PF, Gale 

CP; National Institute for Cardiovascular Outcomes Research 
(NICOR). Patient and hospital determinants of primary percutaneous 
coronary intervention in England, 2003-2013.  Heart. 2016; 5. pii: 

heartjnl-2015-308616. doi: 10.1136/heartjnl-2015-308616. 

Tonne C, Halonen JI, Beevers SD, Dajnak D, Gulliver J, Kelly FJ, 

Wilkinson P, Anderson HR. Long-term traffic air and noise pollution 
in relation to mortality and hospital readmission among myocardial 
infarction survivors. Int J Hyg Environ Health. 2016;219(1):72-8.

http://www.ucl.ac.uk/nicor/audits/minap
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