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1 Introduction 
Myocardial infarction (MI) remains one of the most dramatic presentations of coronary artery 
disease (CAD). Complete occlusion of the artery often produces myocardial necrosis and the classical 
picture of a heart attack with severe chest pain, electrocardiographic (ECG) changes of ST-segment 
elevation, and an elevated concentration of myocardial specific proteins in the circulation. Such 
people are described as having a ST-segment elevation myocardial infarction (STEMI). Intermittent or 
partial occlusion produces similar, but often less severe clinical features, although no or transient and 
undetected ST elevation. Such cases are described as a non-ST segment elevation myocardial 
infarction (NSTEMI). People who have suffered from either of these conditions are amenable to 
treatment to reduce the risk of further MI or other manifestations of vascular disease, secondary 
prevention. 

1.1.1 Epidemiology 

The acute treatment of both STEMI and NSTEMI has changed considerably over the last decade. In 
England and Wales, the Myocardial Ischaemia National Audit Project (originally Myocardial Infarction 
National Audit Project) has documented the application of these changes in treatment and of the 
extent of application of secondary prevention measures, the MINAP reports clearly describes the 
accompanying reductions in mortality since the late 1990s. The 2012 report describes more than 
79,000 hospital admissions due to MI in the previous year, 41% STEMI and 59% NSTEMI.304 Twice as 
many men had MIs as women, their average age for a first MI being 65 years, while women had their 
first MI at 73 years. Thirty-day mortality was almost 13% for STEMI in 2003-4, falling to 8% in 2011-12 
with similar falls for NSTEMI. 

Despite dramatic advances in treatment and prevention, particularly secondary prevention, MI 
remains a common and important cause of death and morbidity. There are currently around 1 million 
men and nearly 500,000 women who have had an MI in the UK, a large number of people in whom 
secondary prevention is important. 

1.1.2 Secondary prevention of myocardial infarction 

People who had an MI have a considerably increased risk of a further attack. Since seminal studies in 
the 1980s, clinical trials have demonstrated that various secondary prevention treatments improve 
outcomes in such people, drug therapy such as aspirin, clopidogrel, beta-blockers, ACE inhibitors and 
statins, changes in lifestyle, for example stopping smoking, and cardiac rehabilitation. Such 
interventions need to be applied in a systematic fashion to be successful in the whole population; 
clinical guidelines are an important tool to support this application.  

The previous guideline, CG48, was published in 2007, offering comprehensive advice to prevent 
further myocardial infarction and progression of vascular disease in those who had already suffered 
an MI, either recently or in the past, considered to be those with an MI more than 12 months ago. 
Since 2007, there has been a major change in the management of MI, both STEMI and NSTEMI, 
although more dramatically the former. Primary percutaneous coronary intervention (PPCI) has 
replaced thrombolysis in most cases of STEMI. In 2007 15% cases underwent PPCI, 60% receiving lytic 
therapy. The MINAP report for 2011-12 demonstrates that only 5% of people with STEMI underwent 
thrombolysis, 30% had no reperfusion therapy (due to contraindications or late presentation) the 
remaining 65% undergoing PPCI. This improvement in acute treatment may impact on the efficacy of 
secondary prevention, hence one reason to update the guideline. New findings on enhancing 
ǇŜƻǇƭŜΩǎ ǳǇǘŀƪŜ ƻŦ ŎŀǊŘƛŀŎ ǊŜƘŀōƛƭƛǘŀǘƛƻƴΣ ƻƴ ŀƴǘƛǘƘǊƻƳōƻǘƛŎ ǘƘŜǊŀǇȅΣ ƻƳŜƎŀ-3 fatty acid 
supplementation, ACE inhibitors and beta-blockers have all contributed to a need for this guideline 
to be updated. 
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Drug therapy for secondary prevention is already effectively applied, nationally. For England, the 
2012 MINAP report shows prescription of aspirin at hospital discharge was 99%, beta-blockers 96%, 
statins 97%, ACE inhibitors 95% and clopidogrel or other thienopyridine inhibitors 96%. These figures 
take into account contraindications, but do not include the tendency for a reduction in use of these 
agents over the months following an MI. However uptake of cardiac rehabilitation is still low, only 
44% started outpatient cardiac rehabilitation programmes in England, Northern Ireland and Wales, 
following an MI. This figure is taken from the 2012 National Audit of Cardiac Rehabilitation Report, 
which also describes a mean 53 day wait for the beginning of an outpatient rehabilitation 
programme. Interventions which may enhance uptake and adherence to cardiac rehabilitation 
programmes, given the established benefit described in CG48, should be part of the guideline for 
secondary prevention. 

1.1.3 Changes in the universal definition of myocardial infarction 

A further consideration in this update was the change in the definition of MI that took place after 
2007. In 2007 the European Society of Cardiology jointly with the American Heart Association, the 
American College of Cardiology and the World Heart Federation published recommendations re-
defining myocardial infarction. This was necessary due to the increasing use of more sensitive 
circulating markers of myocardial damage. It had become clear that people who had not been 
diagnosed with myocardial infarction before the use of these markers, had indeed had MIs, and were 
at the increased risk associated with this condition. 

1.2 Introduction (2007) 

1.2.1 Background (Epidemiology) 

The annual incidence of myocardial infarction (MI) for men aged between 30 - 69 is about 600 per 
100,000 and for women about 200 per 100,000. The British Heart Foundation (2004) has estimated 
that there are about 147,000 MIs per year in men of all ages in the UK and 121,000 in women, giving 
a total of 268,000 cases. In the UK, about 838,000 men and 394,000 women have had an MI (British 
Heart Foundation, 2004). 

MI is a complication of coronary heart disease (CHD) which is preventable. The death rate from CHD 
has been falling since the early 1970s; for people aged below 75, rates have fallen by almost 25% 
since 1996 (Department of Health, 2004). In spite of these improvements, when compared 
internationally, the UK death rate from CHD is relatively high with more than 103,000 deaths per 
year (Department of Health, 2003). Comparing Western European countries, only Ireland and Finland 
have a higher death rate from coronary artery disease than the UK (British Heart Foundation, 2004).  

CHD death rates vary with age, gender, socio-economic status, ethnicity and UK geographic location. 
Death rates in men aged less than 75 years are three times as high as those in women, and death 
rates in affluent areas in the UK are half of those in deprived areas (Department of Health, 2003). 
People of South Asian origin have almost a 50% higher death rate compared with the general 
population (Wild and McKeigue, 1997). 

1.2.2 Management 

Cardiac rehabilitation programmes have been consistently shown to reduce mortality rates in CHD 
patients (Canadian Coordinating Office for Health Technology Assessment, 2003). Cardiac 
rehabilitation is the coordinated sum of interventions required to ensure the best possible physical, 
psychological and social conditions to enable the CHD patient to preserve or resume optimal 
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functioning in society. It also aims to slow or reverse progression of the disease. Cardiac 
rehabilitation cannot be regarded as an isolated form or stage of therapy, but must be integrated 
within secondary prevention services, of which it forms only one facet (WHO definition, 1993). 

Lifestyle factors also have an impact on the prognosis of CHD patients. Healthy eating, regular 
exercise and smoking cessation are important elements in the prevention of further cardiovascular 
events. 

A number of drugs have been shown to improve outcome after MI; beta-blockers, ACE inhibitors, 
anti-platelet agents and statins. 

 



 

 

Secondary prevention of myocardial infarction 
Development of the guideline 

National Clinical Guideline Centre, 2013. 
15 

U
p
d

a
te

 2
0
1

3 

2 Development of the guideline 

2.1 What is a NICE clinical guideline? 

NICE clinical guidelines are recommendations for the care of individuals in specific clinical conditions 
or circumstances within the NHS ς from prevention and self-care through primary and secondary 
care to more specialised services. We base our clinical guidelines on the best available research 
evidence, with the aim of improving the quality of health care. We use predetermined and 
systematic methods to identify and evaluate the evidence relating to specific review questions. 

NICE clinical guidelines can: 

¶ provide recommendations for the treatment and care of people by health professionals 

¶ be used to develop standards to assess the clinical practice of individual health professionals 

¶ be used in the education and training of health professionals 

¶ help people to make informed decisions 

¶ improve communication between patient and health professional. 

While guidelines assist the practice of healthcare professionals, they do not replace their knowledge 
and skills. 

We produce our guidelines using the following steps: 

¶ guideline topic is referred to NICE from the Department of Health 

¶ stakeholders register an interest in the guideline and are consulted throughout the development 
process 

¶ the scope is prepared by the National Clinical Guideline Centre (NCGC) 

¶ the NCGC establishes a guideline development group 

¶ a draft guideline is produced after the group assesses the available evidence and makes 
recommendations 

¶ there is a consultation on the draft guideline 

¶ the final guideline is produced 

The NCGC and NICE produce a number of versions of this guideline: 

¶ the full guideline contains all the recommendations, plus details of the methods used and the 

underpinning evidence 

¶ the NICE guideline lists the recommendations  

¶ information for the public is written using suitable language for people without specialist medical 

knowledge 

¶ the NICE pathway brings together all connected NICE guidance. 

This version is the full version. The other versions can be downloaded from NICE at www.nice.org.uk. 

2.2 Remit 

NICE received the remit for this guideline from the Department of Health. They commissioned the 
NCGC to produce the guideline.  

This is a partial update of 'MI: secondary prevention', NICE clinical guideline 48 (2007). See Section 
2.4 for details of which sections will be updated. We will also carry out an editorial review of all 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜȅ ŎƻƳǇƭȅ ǿƛǘƘ bL/9Ωǎ ŘǳǘƛŜǎ ǳƴŘŜǊ ŜǉǳŀƭƛǘƛŜǎ legislation. 

http://www.nice.org.uk/
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This update is being undertaken as part of the guideline review cycle. 

2.3 Who developed this guideline? 

A multidisciplinary Guideline Development Group (GDG) comprising professional group members and 
consumer representatives of the main stakeholders developed this guideline (see section on 
Guideline Development Group Membership and acknowledgements). 

The National Institute for Health and Care Excellence funds the National Clinical Guideline Centre 
(NCGC) and thus supported the development of this guideline. The GDG was convened by the NCGC 
and chaired by Dr Philip Adams in accordance with guidance from the National Institute for Health 
and Care Excellence (NICE). 

The group met every 6 weeks during the development of the guideline. At the start of the guideline 
development process all GDG members declared interests including consultancies, fee-paid work, 
share-holdings, fellowships and support from the healthcare industry. At all subsequent GDG 
meetings, members declared arising conflicts of interest, which were also recorded (Appendix B). 

Members were either required to withdraw completely or for part of the discussion if their declared 
interest made it appropriate. The details of declared interests and the actions taken are shown in 
Appendix B. 

Staff from the NCGC provided methodological support and guidance for the development process. 
The team working on the guideline included a project manager, systematic reviewers, health 
economists and information scientists. They undertook systematic searches of the literature, 
appraised the evidence, conducted meta-analysis and cost effectiveness analysis where appropriate 
and drafted the guideline in collaboration with the GDG. 

2.4 What this guideline covers  

The guideline covers the following populations: 

¶ Adults aged 18 and older who had a myocardial infarction (type 1 according to the universal 
definition).  This will include people who have not yet been discharged from hospital, where 

relevant and those who have had an MI in the past (more than 12 months ago). 

¶ Specific consideration will be given to the needs of populations thought to have reduced uptake 
and adherence to cardiac rehabilitation programmes, including people from South Asian 
communities, black and minority ethnic groups, low socioeconomic groups or rural communities, 

people with physical and learning disabilities, women and people with anxiety and/or depression. 

The guideline updates the following clinical areas from CG48: 

¶ fish diet and omega-3 fatty acids 

¶ interventions to increase uptake of and adherence to cardiac rehabilitation programmes 

¶ barriers to the uptake of and adherence to cardiac rehabilitation programmes 

¶ initiation, duration and dose titration of ACE inhibitors 

¶ initiation of antiplatelet agents after the acute phase 

¶ duration of antiplatelet therapy (including after stenting) 

¶ antiplatelet therapy in those with an additional indication for anticoagulation 

¶ beta-blockers 

¶ angiotensin II receptor blockers . 

For further details please refer to the scope in Appendix A and review questions in section 3.2. 
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2.5 What this guideline does not cover 

The guideline does not cover: 

¶ children and young people under 18 years 

¶ people being diagnosed as having a type 2, 3, 4a, 4b or 5 according to the universal definition of 
myocardial infarction. 

 

The guideline does not cover the acute management of MI. Recommendations on the acute 

management of MI can be found in: 

¶ Myocardial infarction with ST-segment elevation. NICE clinical guideline TBC (due for publication 
July 2013). 

¶ Unstable and angina and NSTEMI. NICE clinical guideline 94 (2010). 

2.6 Relationships between the guideline and other NICE guidance 

Health Technology Appraisals to be updated by this guidance:  

Recommendation 1.3 from Clopidogrel in the treatment of non-ST-segment-elevation acute coronary 
syndrome. NICE technology appraisal 80 (2010). 

Related NICE Health Technology Appraisals:  

Ticagrelor for the treatment of acute coronary syndromes. NICE technology appraisal 236 (2011). 

Clopidogrel and modified-release dipyridamole from the prevention of occlusive vascular events. 
NICE technology appraisal 210 (2010). 

Prasugrel for the treatment of acute coronary syndromes with percutaneous coronary intervention. 
NICE technology appraisal 182 (2009). 

Drug eluting stents for the treatment of coronary artery disease. NICE technology appraisal 152 
(2008). 

Ezetimibe for the treatment of primary (heterozygous-familial and non-familial) 
hypercholesterolaemia. NICE technology appraisal 132 (2007).Implantable cardioverter defibrillators 
for arrhythmias. NICE technology appraisal 95 (2006). 

Statins for the prevention of cardiovascular disease. NICE technology appraisal 94 (2006). 

Guidance on the use of coronary artery stents. NICE technology appraisal 71 (2003). 

Related NICE Clinical Guidelines:  

General 

Patient experience in adult NHS services. NICE clinical guideline 138 (2012). 

Medicines adherence. NICE clinical guideline 76 (2011). 

Condition specific 

Dyspepsia. NICE clinical guideline 17 (2004). 

Familial hypercholesterolemia. NICE clinical guideline 71 (2008).  

Depression in adults. NICE clinical guideline 90 (2009). 
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Depression in adults with a chronic physical health problem. NICE clinical guideline 91 (2009). 

Lipid modification. NICE clinical guideline 67 (2010). 

Chest pain of recent onset. NICE clinical guideline 95 (2010). 

Obesity. NICE clinical guideline 43 (2010). 

Unstable angina and NSTEMI. NICE clinical guideline 94 (2010) 

Chronic heart failure. NICE clinical guideline 108 (2011). 

Generalised anxiety disorder and panic disorder (with or without agoraphobia) in adults. NICE clinical 
guideline 113 (2011).  

Management of stable angina. NICE clinical guideline 126 (2011). 

Hypertension. NICE clinical guideline 127 (2012). 

Myocardial infarction with ST-segment elevation. NICE clinical guideline 167 (2013). 

Related NICE Public Health Guidance:  

Brief interventions and referral for smoking cessation. NICE public health guidance 1 (2006). 

Smoking cessation services in primary care, pharmacies, local authorities and workplaces, particularly 
for manual working groups, pregnant women and hard to reach communities. NICE public health 
guidance 10 (2008). 

Prevention of cardiovascular disease. NICE public health guidance 25 (2010). 

NICE Related Guidance currently in development:  

Dyspepsia/GORD. NICE clinical guideline. Publication TBC. 

Prasugrel for the treatment of acute coronary syndromes with percutaneous coronary intervention 
(update). NICE technology appraisal guidance. Publication TBC. 

Rivaroxaban for the prevention of adverse outcomes in patients after the acute management of 
acute coronary syndrome. NICE technology appraisal. Publication expected March 2015. 

Lipid modification (update). NICE clinical guideline. Publication expected July 2014. 

2.6.1 Aim of the guideline (2007) 

/ƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ΨǎȅǎǘŜƳŀǘƛŎŀƭƭȅ ŘŜǾŜƭƻǇŜŘ ǎǘŀǘŜƳŜƴǘǎ ǘƻ ŀǎǎƛǎǘ ǇǊŀŎǘƛǘƛƻƴŜǊ ŀƴŘ 
ǇŀǘƛŜƴǘ ŘŜŎƛǎƛƻƴǎ ŀōƻǳǘ ŀǇǇǊƻǇǊƛŀǘŜ ƘŜŀƭǘƘŎŀǊŜ ŦƻǊ ǎǇŜŎƛŦƛŎ ŎƭƛƴƛŎŀƭ ŎƛǊŎǳƳǎǘŀƴŎŜǎΩ.98 

This guideline gives recommendations to clinicians and others about lifestyle modification, cardiac 
rehabilitation, drug therapy and advice about which patients to refer for further assessment for 
possible coronary revascularisation.  

2.6.2 Scope 

The guideline was developed in accordance with a scope given by National Institute for Health and 
Clinical Excellence (NICE). The scope set the remit of the guideline and specified those aspects of post 
MI management to be included and excluded. The scope was published in 2004 and is reproduced 
here in Appendix Q. 
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2.6.3 Whom the guideline is intended for 

This guideline is of relevance to those who work in or use the National Health Service (NHS) in 
England and Wales: 

¶ healthcare professionals who work within the acute and primary healthcare sectors and who have 
direct contact with patients following a heart attack 

¶ those with responsibilities for commissioning and planning health services such as Primary Care 
Trust commissioners, Welsh Assembly Government officers 

¶ public health and trust managers 

¶ patients who have had a heart attack, their partners, families and other carers  

2.6.4 Areas outside the remit of the guideline 

The guideline does not cover patients who have had a non-spontaneous MI (for example, a peri-
procedural, which may occur after percutaneous coronary intervention) nor patients who have had a 
non-atherosclerotic-induced MI (which is an MI in patients without underlying coronary artery 
disease (CAD). The guideline does not cover the diagnosis of an MI either acutely or retrospectively. 
Interventions specific to the early phase of the acute MI are not considered, such as thrombolysis. 
The guideline does not address different methods of assessment of cardiac status before possible 
coronary revascularisation. The guideline does not cover the additional management of diabetes and 
glycaemic control in patients who have had an MI, as this is more appropriately placed in the 
revisions of the diabetes guidelines. Similarly, the additional management of chronic heart failure 
which would be more appropriately placed in revisions of the chronic heart failure guideline is not 
included.  The guideline does not cover symptom control such as the management of angina. 
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3 Methods  

3.1 Methods (2013) 

This guidance was developed in accordance with the methods outlined in the NICE Guidelines 
Manual 2012.318 

3.1.1 Amendments to 2007 text 

All text and recommendations from the previous guideline, CG48, that has not been updated 
(therefore review questions have not been generated and evidence has not been searched for) has 
been left unchanged. Amendments to recommendations are detailed in Appendix O. 

3.2 Developing the review questions and outcomes 

Review questions were developed in a PICO framework (population, intervention, comparison and 
outcome) for intervention reviews. This was to guide the literature searching process and to facilitate 
the development of recommendations by the guideline development group (GDG). They were 
drafted by the NCGC technical team and refined and validated by the GDG. The questions were 
based on the key clinical areas identified in the scope (Appendix A). Further information on the 
outcome measures examined follows this section.  

Chapter Review questions Outcomes 

Lifestyle 

 

What is the clinical and cost effectiveness of 
omega-3 fatty acids in all people with myocardial 
infarction? 

¶ Mortality (all cause, cardiac or 
sudden) 

¶ Quality of life 

¶ Reinfarction 

¶ Revascularisation 

¶ Stroke 

¶ Readmission/hospitalisation 

¶ Side effects/adverse events. 

What is the clinical and cost effectiveness of an 
oily fish diet in all people with myocardial 
infarction? 

¶ Mortality (all cause, cardiac or 
sudden) 

¶ Quality of life 

¶ Reinfarction 

¶ Revascularisation 

¶ Stroke 

¶ Readmission/hospitalisation 

¶ Side effects/adverse events. 

Cardiac 
rehabilitation 

 

Which factors are associated with a personΩs 
uptake and adherence to a cardiac rehabilitation 
programme after an MI? 

¶ Factors associated with a personΩǎ 
uptake and adherence to cardiac 
rehabilitation programme.  

¶ Factors associated with healthcare 
professionals in promoting a 
personΩǎ ǳǇǘŀƪŜ ŀƴŘ ŀŘƘŜǊŜƴŎŜ ǘƻ 
cardiac rehabilitation programme. 

Which interventions designed to increase 
engagement in and/or adherence to cardiac 
rehabilitation programmes are effective and cost 
effective in people who have had an MI? 

¶ Adherence 

¶ Uptake 

¶ Completion 

¶ Reasons for withdrawal 
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Chapter Review questions Outcomes 

¶ Quality of life 

¶ Adverse effects. 

Drug therapy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What is the clinical and cost effectiveness of 
adding ACE inhibitors versus placebo to improve 
outcome in people after an MI and is there an 
optimal duration? 

¶ Mortality (all cause, cardiac or 
sudden) 

¶ Quality of life 

¶ Reinfarction 

¶ Revascularisation 

¶ Stroke 

¶ Readmission/hospitalisation 

¶ Side effects/adverse events. 

Is there an optimal time for ACE inhibitors to be 
initiated in people who have had a MI? 

¶ Mortality (all cause, cardiac or 
sudden) 

¶ Quality of life 

¶ Reinfarction 

¶ Revascularisation 

¶ Stroke 

¶ Readmission/hospitalisation 

¶ Side effects/adverse events. 

Is early dose titration of ACE inhibitors in hospital 
more clinically and cost effective than dose 
titration over an extended period of time in 
people who have had a MI? 

¶ Mortality (all cause, cardiac or 
sudden) 

¶ Quality of life 

¶ Reinfarction 

¶ Revascularisation 

¶ Stroke 

¶ Readmission/hospitalisation 

¶ Side effects/adverse events. 

What is the clinical and cost effectiveness of 
adding ACE inhibitors versus ARBs or in 
combination versus ACE inhibitors to improve 
outcomes in people after an MI? 

¶ Mortality (all cause, cardiac or 
sudden) 

¶ Quality of life 

¶ Reinfarction 

¶ Revascularisation 

¶ Stroke 

¶ Readmission/hospitalisation 

¶ Side effects/adverse events. 

What optimal duration clopidogrel should be 
continued in people after MI? 

¶ Mortality (all cause, cardiac or 
sudden) 

¶ Quality of life 

¶ Reinfarction 

¶ Revascularisation 

¶ Stroke 

¶ Readmission/hospitalisation 

¶ Side effects/adverse events. 

In people with an MI in the past who were not 
initiated on dual antiplatelet therapy 
(clopidogrel, prasugrel or ticagrelor in 
combination with aspirin), should this be 
initiated? 

¶ Mortality (all cause, cardiac or 
sudden) 

¶ Quality of life 

¶ Reinfarction 

¶ Revascularisation 
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Chapter Review questions Outcomes 

 

 

¶ Stroke 

¶ Readmission/hospitalisation 

¶ Side effects/adverse events. 

What is the most clinically and cost effective 
combination of antiplatelet and anticoagulant 
therapies for people who have had an MI and an 
indication for anticoagulation? 

¶ Mortality (all cause, cardiac or 
sudden) 

¶ Quality of life 

¶ Reinfarction 

¶ Revascularisation 

¶ Stroke 

¶ Readmission/hospitalisation 

¶ Side effects/adverse events. 

Is there an optimal time for a beta-blocker to be 
initiated in people who have had a MI? 

¶ Mortality (all cause, cardiac or 
sudden) 

¶ Quality of life 

¶ Reinfarction 

¶ Revascularisation 

¶ Stroke 

¶ Readmission/hospitalisation 

¶ Side effects/adverse events. 

What is the clinical and cost effectiveness of 
adding a beta-blocker versus placebo to improve 
outcome in people after an MI i) with and ii) 
without left ventricular dysfunction and is there 
an optimal duration? 

¶ Mortality (all cause, cardiac or 
sudden) 

¶ Quality of life 

¶ Reinfarction 

¶ Revascularisation 

¶ Stroke 

¶ Readmission/hospitalisation 

¶ Side effects/adverse events. 

 

3.3 Searching for evidence 

3.3.1 Clinical literature search   

Systematic literature searches were undertaken to identify evidence within published literature in 
order to answer the review questions as per The Guidelines Manual 2012.318 Clinical databases were 
searched using relevant medical subject headings, free-text terms and study type filters where 
appropriate. Studies published in languages other than English were not reviewed. Where possible, 
searches were restricted to articles published in the English language. All searches were conducted 
on core databases: MEDLINE, Embase and The Cochrane Library. Additional subject specific 
databases were used for some questions: AMED for the search on omega-3 fatty acids and oily fish 
consumption, Psycinfo for the search on barriers to the uptake of and adherence to cardiac 
rehabilitation and Cinahl for the search on barriers to the uptake of and adherence to cardiac 
rehabilitation and interventions to increase uptake and adherence to cardiac rehabilitation. All 
searches were updated on 25th March 2013. No papers after this date were considered.  

Search strategies were checked by looking at reference lists of relevant key papers, checking search 
strategies in other systematic reviews and asking the GDG for known studies. The questions, the 
study types applied, the databases searched and the years covered can be found in Appendix F. 
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During the scoping stage, a search was conducted for guidelines and reports on the websites listed 
below and on organisations relevant to the topic. Searching for grey literature or unpublished 
literature was not undertaken. All references sent by stakeholders were considered. 

¶ Guidelines International Network database (www.g-i-n.net) 

¶ National Guideline Clearing House (www.guideline.gov/) 

¶ National Institute for Health and Care Excellence (NICE) (www.nice.org.uk) 

¶ National Institutes of Health Consensus Development Program (consensus.nih.gov/) 

¶ National Library for Health (www.library.nhs.uk/) 

3.3.2 Health economic literature search  

Systematic literature searches were also undertaken to identify health economic evidence within 
published literature relevant to the review questions. The evidence was identified by conducting a 
broad search relating to people who had an MI in the NHS economic evaluation database (NHS EED), 
the Health Economic Evaluations Database (HEED) and health technology assessment (HTA) 
databases with no date restrictions. Additionally, the search was run on MEDLINE and Embase, with a 
specific economic filter, from 2011, to ensure recent publications that had not yet been indexed by 
these databases were identified. Studies published in languages other than English were not 
reviewed. Where possible, searches were restricted to articles published in the English language. 

The search strategies for health economics are included in Appendix F. All searches were updated on 
25th March 2013. No papers published after this date were considered. 

3.4 Evidence of effectiveness 

The research fellow: 

¶ Identified potentially relevant studies for each review question from the relevant search results 
by reviewing titles and abstracts ς full papers were then obtained. 

¶ Reviewed full papers against pre-specified inclusion / exclusion criteria to identify studies that 
addressed the review question in the appropriate population and reported on outcomes of 

interest (review protocols are included in Appendix C). 

¶ Critically appraised relevant studies using the appropriate checklist as specified in The Guidelines 
Manual.318  

¶ 9ȄǘǊŀŎǘŜŘ ƪŜȅ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǎǘǳŘȅΩǎ ƳŜǘƘƻŘǎ ŀƴŘ ǊŜǎǳƭǘǎ ƛƴǘƻ ŜǾƛŘŜƴŎŜ ǘŀōƭŜǎ όŜǾƛŘŜƴŎŜ 
tables are included in Appendix G). 

¶ Generated summaries of the evidence by outcome (included in the relevant chapter write-ups): 

o Randomised studies: meta analysed, where appropriate and reported in GRADE profiles (for 

clinical studies) ς see below for details 

o Observational studies: data presented as a range of values in GRADE profiles 

o Qualitative studies: each study is summarised in a table and presented in a narrative.  The 
quality of reporting for each study was summarised in the Evidence Table and in the Linking of 

Evidence to Recommendations. 

3.4.1 Inclusion/exclusion of studies 

See the review protocols in Appendix C for full details. 

The inclusion or exclusion of studies was based on the review protocols. The GDG were consulted 
about any uncertainty regarding inclusion/exclusion of selected studies.  

file://rcp-180-data01/NCGC/NCGC%20Guidelines/MI%20Secondary%20Prevention%20(Update)/6-Guideline%20drafts%20and%20Final%20documents/Full%20Guideline/Consultation%20versions/www.g-i-n.net
file://rcp-180-data01/NCGC/NCGC%20Guidelines/MI%20Secondary%20Prevention%20(Update)/6-Guideline%20drafts%20and%20Final%20documents/Full%20Guideline/Consultation%20versions/www.guideline.gov/
file://rcp-180-data01/NCGC/NCGC%20Guidelines/MI%20Secondary%20Prevention%20(Update)/6-Guideline%20drafts%20and%20Final%20documents/Full%20Guideline/Consultation%20versions/www.nice.org.uk
file://rcp-180-data01/NCGC/NCGC%20Guidelines/MI%20Secondary%20Prevention%20(Update)/6-Guideline%20drafts%20and%20Final%20documents/Full%20Guideline/Consultation%20versions/consensus.nih.gov/
file://rcp-180-data01/NCGC/NCGC%20Guidelines/MI%20Secondary%20Prevention%20(Update)/6-Guideline%20drafts%20and%20Final%20documents/Full%20Guideline/Consultation%20versions/www.library.nhs.uk/
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The proportion of people who had an MI was among the criteria used for the inclusion of studies in 
the evidence reviews. A direct study population was defined as adults who had a myocardial 
infarction (type 1 universal definition) and made up more than 75% of the study numbers. This 
threshold was chosen by the GDG as a minimum number of people who had an MI that would 
provide relevant data, taking into account uncertainty in diagnosis of MI, the need to include 
relevant populations and changes in medical practice. In older studies of acute coronary syndrome, a 
large proportion of subjects were classified as having unstable angina based on changes in ECG and 
enzyme levels. If these subjects were recruited to studies of MI using current practice, they would be 
diagnosed as having an NSTEMI based on troponin concentrations. This is because of changes in the 
definition of MI reflecting the use of the more sensitive marker of myocardial damage, troponin. This 
change came about in 2007, with the publication of the Universal definition of myocardial infarction 
440,441. 

If insufficient high quality data were available, all people with a history of coronary heart disease 
(stable angina, unstable angina, or revascularisation) and less than 75% people who had an MI were 
included but the quality of the evidence was downgraded for indirectness. For indirect populations, a 
maximum of 30% people with heart failure was accepted. If people had Killip Class II or NHYA Class II 
or above, they were considered to have heart failure. Those with Killip Class I were not considered to 
have heart failure, whereas those with NYHA Class I were classified as unclear. 

The 30% threshold was chosen by the GDG as a maximum number of people with heart failure that 
would be acceptable to include as part of the post MI population and yet still provide relevant data.  
Those with heart failure compromise a subset of readily identifiable people after MI. They have a 
different prognosis, and suffer major adverse events of a different nature and at a higher rate than 
uncomplicated people after an MI. Thus the inclusion of a large number of people with heart failure 
in a post MI population will be potentially misleading. The percentage chosen was therefore selected 
by the GDG as a compromise taking into account uncertainty in diagnosis of MI and of heart failure, 
the need to include relevant populations and changes in medical practice.  

For outcomes such as adverse events, direct and indirect study populations were often combined in 
the meta-analysis since the type of coronary heart disease is unlikely to influence results such as 
major and minor bleeding. 

If large clinical trials with a mixed population provided a subgroup analysis on people who had an MI 
we included this data in the review. However, it is important to note that this carries a risk of bias if 
the subgroups were not predetermined by the authors. In such instances, randomisation will no 
longer be maintained and there is a chance the groups will not be matched at baseline. Furthermore, 
there is a risk of reporting bias if the authors only provide one outcome for the subgroups and a risk 
of publication bias if the subgroup is not predetermined. 

Composite outcomes were only included if no single outcomes were available from the study. The 
GDG decided to only include single outcomes since they are more meaningful and better defined. 
The outcomes included in the composite can vary across studies thus making it difficult to meta-
analyse. Composite outcomes carry a risk of reporting bias since it is unknown if the authors 
combined certain outcomes in order to report a positive result. Also, it is not known if one outcome 
occurs more often than another and is driving any overall effect. 

The GDG discussed the importance and relevance of various outcomes in assessing treatments in the 
context of secondary prevention of MI.  For heart disease, mortality is clearly of greatest concern.  
The GDG focussed on total mortality, but also considered sudden death and cardiac mortality as 
critical outcomes.  However, quality of life was also considered of critical importance given that many 
people receive treatment to prevent relatively few deaths.  Other events of concern in people after 
an MI, of lesser importance to mortality, but clearly important outcomes for the person who has had 
an MI and society, were stroke, reinfarction and revascularisation. 
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Rehospitalisation was considered an important outcome by the GDG. It is clearly undesirable and has 
significant economic impact. The adverse effects of treatment, which impact on quality of life (which 
was not always measured) were also considered important outcomes. The number and/or the type 
of adverse events recorded in the study were reported in the guideline, not the number of people 
who had 1 or more adverse events.  

For the qualitative review, the GDG decided that only studies from the UK should be used since the 
ǇŀǊǘƛŎƛǇŀƴǘǎΩ experience with cardiac rehabilitation programs are likely vary from country to country, 
as do costs, population demographics and access to care.  

Only studies that used prescribed drugs licensed within the UK were included in the reviews.  
 
Cohort studies were only included in the review if randomised controlled trials were not available. 
RCTs are less susceptible to selection bias because background factors (confounders) are mostly 
similar in the two treatment arms since participants are randomised to the groups. Also, unlike 
observational studies, RCTs rely less on peopleΩs recollection that can be misreported. There is also a 
chance in cohort studies that something fundamentally different between the groups may explain 
why they are receiving different treatments (i.e. different health status) or have different lifestyles 
(i.e. consume large quantities of fish). 

Abstracts were only included if randomised controlled trials, cohort studies or relevant qualitative 
papers were unavailable. 

3.4.2 Methods of combining studies 

Data synthesis for intervention reviews 

Where possible, meta-analyses were conducted to combine the results of studies for each review 
question using Cochrane Review Manager (RevMan5) software. Fixed-effects (Mantel-Haenszel) 
techniques were used to calculate risk ratios (relative risk) for the binary outcomes: all-cause 
mortality, cardiac death, sudden death, reinfarction, stroke, revascularisation, rehospitalisation and 
adverse events. If there was heterogeneity random effects techniques were used. The continuous 
outcome of mean attendance to a cardiac rehabilitation programme was analysed using an inverse 
variance method for pooling weighted mean differences and where the studies had different scales 
or if only one study was available, standardised mean differences were used. The continuous 
outcome, quality of life, was not available for any of the reviews. Where reported, time-to-event 
data were presented as a hazard ratio.  

Hazard ratios were presented in preference to relative risk for outcomes that were influenced by trial 
duration i.e. all-cause mortality, reinfarction, regardless of the number of papers available for each 
calculation.  The exceptions to this were: 1) when the quality of the hazard ratio data were low or; 2) 
key papers that influence current medical practice were excluded from the analysis because they 
only provide relative risk data.  In such instances relative risk was also presented.  

The hazard ratio equals a weighted relative risk over the entire duration of a study and is derived 
from a time-to-event curve or Kaplan-Meier curve. This curve describes the status of both population 
groups at different time points after a defined starting point. Because some participants are often 
followed for a longer period of time than others (because they remained in the study while others 
dropped out), the time-to-event curve usually extends beyond the mean follow-up duration. 

Hazard ratios were calculated wherever possible. To calculate hazard ratios, the log rank p value of 
the survival curves and the control and intervention event rates were needed. An Excel spread sheet 
with macros was used to calculate the log of the hazard ratio and its standard error. The generic 
inverse variance (GIV) method in Review Manager was then used to analyse the HR data. 
Alternatively, O-E and V data could be extracted from the spreadsheet and the O-E method could be 
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used in RevMan. The O-E and V data refer to the observed minus the expected number of events and 
is variance (calculated from individual patient data). The number of events and total number of 
participants in the experimental and control groups can also be entered in RevMan which are needed 
for the calculation of absolute risk in GRADEpro. 

Hazard ratios differ from relative risk ratios in that the latter are cumulative over an entire study, 
using a defined endpoint, while the former represent an instantaneous risk over the study time 
period. In contrast to relative risk, hazard ratios take into account the timing of events which may not 
be evenly distributed throughout the study period.  

As the trial progresses, at some point prediction of treatment effect becomes very imprecise because 
there are few participants available to estimate the probability of the outcome of interest. 
Confidence intervals around the survival curves capture the precision of the estimate. We can 
estimate relative risk by applying an average, weighted for the number of participants available, over 
the entire study duration. Such an estimate is the hazard ratio. 

Statistical heterogeneity was assessed by considering the chi-squared test for significance at p<0.1 or 
an I-squared inconsistency statistic of >50% to indicate significant heterogeneity. The p value is taken 
as <0.1 instead of the standard <0.05 since the test for heterogeneity has low power. The number of 
studies is usually low and may fail to detect heterogeneity as statistically significant when it exists. To 
compensate for the low power of the test a higher significance level is taken, P < 0.1, for statistical 
significance. Heterogeneity was also investigated if the forest plot showed inconsistency in the 
results but it was not detected by the chi-squared test.  Where significant heterogeneity was present, 
we carried out predefined subgroup analyses on a selection of the following variables: timing of 
onset of the treatment, type of intervention, directness of the population, type of myocardial 
infarction, type of acute treatment, country the study was conducted in, comorbidity, age, ethnicity, 
type of stent, left ventricular systolic dysfunction, duration of treatment, indication for treatment.  
Details of these subgroups can be found in the review protocols. Sensitivity analysis based on the 
quality of studies was also carried out if there were differences, with particular attention paid to 
allocation concealment, blinding and loss to follow-up (missing data). In cases where there was 
inadequate allocation concealment, unclear blinding, more than 20% missing data or differential 
missing data of 10% or higher than the event rate, this was examined in a sensitivity analysis. For the 
latter, the duration of follow-up was also taken into consideration prior to including in a sensitivity 
analysis. 

Assessments of potential differences in effect between subgroups were based on the chi-squared 
tests for heterogeneity statistics between subgroups. If no sensitivity analysis was found to 
completely resolve statistical heterogeneity then a random effects (DerSimonian and Laird) model 
was employed to provide a more conservative estimate of the effect.  

For binary outcomes, absolute event rates were calculated using the GRADEpro software using event 
rate in the control arm of the pooled results. These results are presented in the GRADE tables and in 
a summary of findings table for GDG discussion only. 

Relative risks or hazard ratios, with their 95% confidence intervals, from multivariate analyses were 
extracted from the papers, and standard errors were calculated from the 95% confidence intervals. 
The log of the effect size with its standard error was entered into the generic inverse variance 
technique in the Cochrane Review Manager (RevMan5) software. Observational Studies were not 
combined in a meta-analysis. Sensitivity analyses were carried out on the basis of study quality and 
results were presented from each individual paper. The means and standard deviations of 
continuous outcomes were required for meta-analysis. 

1.1.2.1 Strata 
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For a number of reviews, the results were presented separately for pre-stratified groups or strata.  
Strata included: 

¶ left ventricular (LV) function 

¶ type of omega-3 fatty acid supplementation) 

¶ timing of the onset of treatment after the myocardial infarction 

¶ duration of treatment 

¶ population (that is, STEMI versus NSTEMI and patient versus healthcare professional) 

For more details on these strata refer to the protocols (see Appendix C). 

Where the LV function was considered as a stratum, papers were divided into the following 
categories: 

¶ Left ventricular systolic dysfunction (LVSD) ς those specified as having left ventricular 
dysfunction, left ventricular failure or an ejection fraction of less than 40%. 

¶ No left ventricular systolic dysfunction (N). 

¶ Unselected patients (Us) ς including papers with a mixture of LV function, studies reporting a 
mean ejection fraction of 40% and where LV status was not reported however, it is likely that 

they included people with a range of LV function. 

¶ Unclear (Uc) ς not reported. 

 

The LVSD status of the participants in each study was highlighted in the forest plots by the preceding 
letters: LV for those with LVSD; N for people without LVSD; Us unselected patients and Uc for those 

that were unclear (that is, not reported). 

 

Where the timing of the onset of treatment after the myocardial infarction was considered as a 

stratum, papers were divided in the following categories: 

¶ people who had an MI, in whom  treatment was initiated between 0 and 72 hours of the MI 
(acute MI). 

¶ people who had an MI in whom treatment was initiated between 72 hours and 1 year of the 
MI (sub-acute MI). 

¶ people who have had an MI and who were treated was more than a year after the MI (MI in 

the past).  

For the review on beta-blockers, the presence of chronic obstructive pulmonary disease was 
considered as a stratum, papers were divided into the following categories wherever possible:  

¶ COPD ς where participants ƘŀŘ ōǊƻƴŎƘƛŀƭ ŀǎǘƘƳŀΣ ōǊƻƴŎƘƻǎǇŀǎƳΣ άōǊƻƴŎƘƻǎǇŀǎǘƛŎ ƭǳƴƎ 

ŘƛǎŜŀǎŜέΣ ōǊƻƴŎƘƛǘƛǎ ƻǊ ǊŜǉǳƛǊŜ ōǊƻƴŎƘƻŘƛŀƭŀǘƻǊǎΦ 

¶ Unselected (Us) ς including people with mixed COPD status.  

¶ Unclear (Uc) ς where people were described as being smokers, having pulmonary oedema, 
pulmonary venous congestion, severe disease of the respiratory system, dyspnoea, 
pulmonary rales, pulmonary congestion or chronic bronchopneumopathy and papers where 

no information was provided. 

Data synthesis for qualitative studies 

Factors associated with the uptake and adherence to cardiac rehabilitation programmes were 
extracted from qualitative papers (for example interviews, questionnaires) and summarised under 
the strata that were identified by the GDG as populations with low levels of participation. The results 
were presented in a table and reported in a narrative in the guideline text. Data from qualitative 
studies were extracted until the point of saturation, that is, when no more additional findings were 



 

 

Secondary prevention of myocardial infarction 
Methods 

National Clinical Guideline Centre, 2013. 
28 

U
p
d

a
te

 2
0
1

3 

found. Studies using Interviews and questionnaires were included because they are considered 
higher quality qualitative studies compared with case studies or observational studies because they 
provide more insight and provide data rich information. 

Appraising the quality of evidence by outcomes for qualitative studies 

¢ƘŜ ŎǊƛǘŜǊƛŀ ǳǎŜŘ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ǎǘǳŘƛŜǎΩ ǉǳŀƭƛǘȅ ƛƴŎƭǳŘŜŘ ǘƘŜ ŎƭŀǊƛǘȅ ƻŦ ǘƘŜ ŀƛƳǎΤ ǘƘŜ ǊƛƎƻǊ ƻŦ ǘƘŜ 
methodology; the clarity of the description of the role of the researcher; the clarity of the description 
of the context; the adequacy of the data analysis; the reliability of the analysis; the clarity of the 
findings; the relevance of the findings to the study aims and the appropriateness of the conclusions. 
The limitations of the studies were summarised in the extraction tables and comments were made in 
ǘƘŜ ά[ƛƴƪƛƴƎ 9ǾƛŘŜƴŎŜ ǘƻ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎέ ό[9¢wǎύΦ 

Appraising the quality of evidence by outcomes for RCTs and observational studies 

The evidence for each outcome from the included RCT and observational studies were evaluated and 
ǇǊŜǎŜƴǘŜŘ ǳǎƛƴƎ ŀƴ ŀŘŀǇǘŀǘƛƻƴ ƻŦ ǘƘŜ ΨDǊŀŘƛƴƎ ƻŦ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ !ǎǎŜǎǎƳŜƴǘΣ 5ŜǾŜƭƻǇƳŜƴǘ ŀƴŘ 
9Ǿŀƭǳŀǘƛƻƴ όDw!59ύ ǘƻƻƭōƻȄΩ ŘŜǾŜƭƻǇŜŘ ōȅ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ Dw!59 ǿƻǊƪƛƴƎ ƎǊƻǳǇ 
(http://www.gradeworkinggroup.org/). The software (GRADEpro) developed by the GRADE working 
group was used to assess the quality of each outcome, taking into account individual study quality 
and the meta-analysis results. The summary of findings was presented as two separate tables in this 
ƎǳƛŘŜƭƛƴŜΦ ¢ƘŜ ά/ƭƛƴƛŎŀƭκ9ŎƻƴƻƳƛŎ {ǘǳŘȅ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎέ ǘŀōƭŜ ƛƴŎƭǳŘŜǎ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǉǳŀƭƛǘȅ 
assessment while the ά/ƭƛƴƛŎŀƭ κ9ŎƻƴƻƳƛŎ {ǳƳƳŀǊȅ ƻŦ CƛƴŘƛƴƎǎέ ǘŀōƭŜ ƛƴŎƭǳŘŜǎ ǇƻƻƭŜŘ ƻǳǘŎƻƳŜ ŘŀǘŀΣ 
where appropriate, an absolute measure of intervention effect and a summary statement grading 
the quality of evidence for that outcome.  In this table, for continuous outcomes, the columns for 
intervention and control indicate the sample size, summed across the included studies. For binary 
outcomes such as number of participants with an adverse event, the event rates (n/N: sum of 
number of participants with events divided by sum of number of participants) are shown with 
percentages. Publication bias was only taken into consideration in the quality assessment and 
included in the Clinical Study Characteristics table if it was apparent. 

Each binary outcome was examined separately for the quality elements listed and defined in Table 1 
and each graded using the quality levels listed in Table 2. The main criteria considered in the rating of 
these elements are discussed below (see section 3.4.3). Footnotes were used to describe reasons for 
grading a quality element as having serious or very serious problems. The ratings for each 
component were summed to obtain an overall assessment for each outcome.  

The GRADE toolbox is currently designed only for randomised trials and observational studies. 

Table 1: Description of quality elements in GRADE for intervention studies  

Quality element Description 

Limitations Limitations in the study design and implementation may bias the estimates of the 
treatment effect. Major limitations in studies decrease the confidence in the estimate 
of the effect. 

Inconsistency Inconsistency refers to an unexplained heterogeneity of results. 

Indirectness Indirectness refers to differences in study population, intervention, comparator and 
outcomes between the available evidence and the review question, or 
recommendation made. 

Imprecision Results are imprecise when studies include relatively few participants and few events 
and thus have wide confidence intervals around the estimate of the effect relative to 
the clinically important threshold. 

Publication bias Publication bias is a systematic underestimate or an overestimate of the underlying 
beneficial or harmful effect due to the selective publication of studies. 
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Table 2: Levels of quality elements in GRADE 

Level  Description 

None There are no serious issues with the evidence. 

Serious The issues are serious enough to downgrade the outcome evidence by 1 level. 

Very serious The issues are serious enough to downgrade the outcome evidence by 2 levels. 

 

Table 3: Overall quality of outcome evidence in GRADE 

Level  Description 

High Further research is very unlikely to change our confidence in the estimate of effect. 

Moderate Further research is likely to have an important impact on our confidence in the estimate 
of effect and may change the estimate. 

Low Further research is very likely to have an important impact on our confidence in the 
estimate of effect and is likely to change the estimate. 

Very low Any estimate of effect is very uncertain. 

 

3.4.3 Grading the quality of clinical evidence  

After results were pooled, the overall quality of evidence for each outcome was considered. The 
following procedure was adopted when using GRADE: 

1. A quality rating was assigned, based on the study design. RCTs start HIGH and observational 

studies as LOW, uncontrolled case series as LOW or VERY LOW. 

2. The rating was then downgraded for the specified criteria: study limitations, inconsistency, 
indirectness, imprecision and reporting bias. These criteria are detailed below. Observational 
studies were upgraded if there was: a large magnitude of effect, a dose-response gradient, and if 
all plausible confounding would reduce a demonstrated effect or suggest a spurious effect when 
ǊŜǎǳƭǘǎ ǎƘƻǿŜŘ ƴƻ ŜŦŦŜŎǘΦ 9ŀŎƘ ǉǳŀƭƛǘȅ ŜƭŜƳŜƴǘ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ƘŀǾŜ άǎŜǊƛƻǳǎέ ƻǊ άǾŜǊȅ ǎŜǊƛƻǳǎέ Ǌƛǎƪ 

of bias were rated down 1 or 2 points respectively. 

3. The downgraded/upgraded marks were then summed and the overall quality rating was revised. 
For example, all RCTs started as HIGH and the overall quality became MODERATE, LOW or VERY 

LOW if 1, 2 or 3 points were deducted respectively.  

4. The reasons or criteria used for downgrading were specified in the footnotes. 

The details of criteria used for each of the main quality element are discussed further in the following 
sections 3.4.5, 3.4.6 and 3.4.7.  

Grading the quality of qualitative studies 
A customised quality assessment was carried out on the qualitative studies. A narrative summary of 
the quality is provided in the Linking Evidence to Recommendation (LETR) tables and in the Evidence 
Tables.  The assessment included how well the methods and population were reported, the richness 
of the data extracted from the participants (interviews are preferred to questionnaires), 
interpretation of the results by the authors and relevance of the findings to the guideline.  

3.4.4 Study limitations 

The main limitations considered for randomised controlled trials are listed in Table 4. 

The GDG accepted that investigator and participant blinding in warfarin intervention studies is 
difficult to achieve in most situations. Nevertheless, open-label studies for warfarin were 
downgraded to maintain a consistent approach in quality rating across the guideline. 
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Outcomes provided by a subgroup analysis conducted retrospectively by the authors and not first 
described in the methodology (and hence participants were not first stratified and then randomised) 
were downgraded for risk of bias. 

Numerous studies were published during a time when study details were not well described, so 
information on methods of randomisation and allocation concealment were often omitted but these 
procedures may have been carried out appropriately. However, the studies were downgraded to 
maintain a consistent approach in quality rating across the guideline. 

Table 4 lists the limitations considered for randomised controlled trials. 

Table 4: Study limitations of randomised controlled trials  

Limitation Explanation 

Allocation concealment Those enrolling participants are aware of the group to which the next 
enrolled patient will be allocated (for example major problems in 
άǇǎŜǳŘƻέ ƻǊ άǉǳŀǎƛέ ǊŀƴŘƻƳƛǎŜŘ ǘǊƛŀƭǎ ǿƛǘƘ ŀƭƭƻŎŀǘƛƻƴ ōȅ Řŀȅ ƻŦ ǿŜŜk, 
birth date, chart number). 

Lack of blinding Participant, caregivers, those recording outcomes, those adjudicating 
outcomes, or data analysts are aware of the arm to which participants are 
allocated. 

Incomplete accounting of 
participants and outcome 
events 

Loss to follow-up not accounted and failure to adhere to the intention to 
treat principle when indicated. 

Selective outcome reporting Reporting of some outcomes and not others on the basis of the results. 

Other limitations For example: 

¶ Stopping early for benefit observed in randomised trials, in particular in 
the absence of adequate stopping rules 

¶ Recruitment bias in cluster randomised trials 

¶ Small participant number/insufficient power 

Subgroup analysis not pre-specified. 

3.4.5 Inconsistency 

Inconsistency refers to an unexplained heterogeneity of results. When estimates of the treatment 
effect across studies differ widely (i.e. heterogeneity or variability in results), this suggests true 
differences in underlying treatment effect. When heterogeneity exists (Chi square p<0.1 or I- squared 
inconsistency statistic of greater than 50%), but no plausible explanation can be found, the quality of 
evidence was downgraded by 1 or 2 levels. In addition to the I- square and Chi square values, the 
decision for downgrading was also dependent on factors such as whether the intervention is 
associated with benefit in all other outcomes or whether the uncertainty about the magnitude of 
benefit (or harm) of the outcome showing heterogeneity would influence the overall judgment about 
net benefit or harm (across all outcomes). 

If inconsistency could be explained based on pre-specified subgroup analysis, the GDG took this into 
account and considered whether to make separate recommendations based on the identified 
explanatory factors, i.e. population and intervention. Where subgroup analysis gives a plausible 
explanation of heterogeneity, the quality of evidence would not be downgraded.  

3.4.6 Indirectness 

Directness refers to the extent to which the populations, intervention, comparisons and outcome 
measures are similar to those defined in the inclusion criteria for the reviews. Indirectness is 
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important when these differences are expected to contribute to a difference in effect size, or may 
affect the balance of harms and benefits considered for an intervention.  

In this guideline, papers that included people who had an MI that made up less than 75% of the 
entire pool of participants were classed as indirect. These papers were only included if no direct 
studies were available (75 to 100% people who had an MI) and were subsequently downgraded for 
indirectness in GRADE pro. A 75% minimum was also used as threshold for indirectness for other 
populations, for example, people who had a STEMI.  

3.4.7 Imprecision 

Imprecision refers to the certainty in the effect of the outcome. When results are imprecise we are 
uncertain if there is an important difference between intervention or not.  

The sample size, event rates and the resulting width of confidence intervals were the main criteria 
considered for imprecision.  For all dichotomous outcomes the width of the confidence intervals 
were compared against the default minimal important differences (MID), 0.75 and 1.25. If the 
confidence interval crossed either one of these MIDs the precision of the result was downgraded in 
GRADE software. However, the MIDs were not considered a single rigid boundary because they are 
an estimate and have some variability. For this reason discretion was used when a confidence 
interval just crossed an MID (i.e. 1.26), in such cases the results were not necessarily downgraded. 

The GDG were asked at the outset of the guideline if they were aware of any established values for 
MIDs for the outcomes included in the review. No published or established MIDs were identified. 
Therefore, the GDG agreed that the default values stated in GRADEpro were appropriate for our 
outcomes. The default thresholds suggested by GRADE are a relative risk reduction of 25% (relative 
risk of 0.75 for negative outcomes) or a relative risk increase of 25% (risk ratio 1.25 for positive 
outcomes) for dichotomous outcomes. For continuous outcomes, if only one trial was included as the 
evidence base for an outcome, the mean difference was converted to the standardised mean 
difference (SMD) and checked to see if the confidence interval crossed 0.5. However, the mean 
difference (95% confidence interval) was still presented in the GRADE tables. If 2 or more included 
trials reported a continuous outcome then the default approach of multiplying 0.5 by the standard 
deviation (taken as the median of the standard deviations across the meta-analysed studies) was 
employed. 

When one of the interventions had zero events, the Peto fixed effects method for odds ratios was 
used instead of relative risk. 

The criteria applied for imprecision are based on the confidence intervals for pooled or the best 
estimate of effect as outlined in Table 5. 

Table 5: Criteria applied to determine precision 

Dichotomous and continuous outcomes 

The 95% confidence interval (or alternative estimate of precision) around the pooled or best estimate of 
effect: 

No serious imprecision Does not cross either of the 2 minimal important 
difference (MID) thresholds (the threshold lines for 
appreciable benefit or harm); defined as precise. 

Serious Crosses one of the 2 MID thresholds (appreciable 
benefit or appreciable harm); defined as imprecise. 

Very serious Crosses both of the 2 MID thresholds (appreciable 
benefit and appreciable harm); defined as imprecise. 
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3.4.8 Evidence statements 

Evidence statements were produced for each outcome indicating the quantity and quality of 
evidence available, and the outcome and population to which they relate.  

3.5 Evidence of cost-effectiveness 

Evidence on cost-effectiveness related to the key clinical issues being addressed in the guideline was 
sought. The health economist: 

¶ Undertook a systematic review of the economic literature 

¶ Undertook new cost-effectiveness analysis in priority areas 

3.5.1 Literature review 

The health economist: 

¶ Identified potentially relevant studies for each review question from the economic search results 
by reviewing titles and abstracts ς full papers were then obtained. 

¶ Reviewed full papers against pre-specified inclusion / exclusion criteria to identify relevant studies 
(see below for details).  

¶ Critically appraised relevant studies using the economic evaluations checklist as specified in The 
Guidelines Manual.318  

¶ 9ȄǘǊŀŎǘŜŘ ƪŜȅ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǎǘǳŘȅΩǎ ƳŜǘƘƻŘǎ ŀƴŘ ǊŜǎǳƭǘǎ ƛƴǘƻ ŜǾƛŘŜƴŎŜ ǘŀōƭŜǎ όŜǾƛŘŜƴŎŜ 

tables are included in Appendix G). 

¶ Generated summaries of the evidence in NICE economic evidence profiles (included in the 
relevant chapter write-ups) ς see below for details. 

3.5.1.1 Inclusion/exclusion  

Full economic evaluations (studies comparing costs and health consequences of alternative courses 
of action: costςutility, cost-effectiveness, cost-benefit and cost-consequence analyses) and 
comparative costing studies that addressed the review question in the relevant population were 
considered potentially applicable as economic evidence.  

Studies that only reported cost per hospital (not per individual), or only reported average cost 
effectiveness without disaggregated costs and effects, were excluded. Abstracts, posters, reviews, 
letters/editorials, foreign language publications and unpublished studies were excluded. Studies 
ƧǳŘƎŜŘ ǘƻ ƘŀǾŜ ŀƴ ŀǇǇƭƛŎŀōƛƭƛǘȅ ǊŀǘƛƴƎ ƻŦ Ψƴƻǘ ŀǇǇƭƛŎŀōƭŜΩ ǿŜǊŜ ŜȄŎƭǳŘŜŘ όǘƘƛǎ ƛƴŎƭǳŘŜŘ ǎǘǳŘƛŜǎ ǘƘŀǘ 
took the perspective of a non-OECD country). 

Remaining studies were prioritised for inclusion based on their relative applicability to the 
development of this guideline and the study limitations. For example, if a high quality, directly 
applicable UK analysis was available other less relevant studies may not have been included. Where 
exclusions occurred on this basis, this is noted in the relevant section. 

For more details about the assessment of applicability and methodological quality see the economic 
evaluation checklist (The Guidelines Manual, 318 Appendix C and the health economics research 
protocol in Appendix D. 

When no relevant economic analysis was found from the economic literature review, relevant UK 
NHS unit costs related to the compared interventions were presented to the GDG to inform the 
possible economic implication of the recommendation to make.  
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3.5.1.2 NICE economic evidence profiles 

The NICE economic evidence profile has been used to summarise cost and cost-effectiveness 
estimates. The economic evidence profile shows, for each economic study, an assessment of 
applicability and methodological quality, with footnotes indicating the reasons for the assessment. 
These assessments were made by the health economist using the economic evaluation checklist from 
The Guidelines Manual.318 It also shows incremental costs, incremental outcomes (for example, 
QALYs) and the incremental cost-effectiveness ratio from the primary analysis, as well as information 
about the assessment of uncertainty in the analysis. See Table 6 for more details.  

If a non-UK study was included in the profile, the results were converted into pounds sterling using 
the appropriate purchasing power parity.340  

Table 6: Content of NICE economic profile 

Item Description 

Study First author name, reference, date of study publication and country perspective. 

Limitations An assessment of methodological quality of the study*: 

¶ Minor limitations ς the study meets all quality criteria, or the study fails to meet 
one or more quality criteria, but this is unlikely to change the conclusions about 
cost effectiveness. 

¶ Potentially serious limitations ς the study fails to meet one or more quality 
criteria, and this could change the conclusion about cost effectiveness 

¶ Very serious limitations ς the study fails to meet one or more quality criteria and 
this is very likely to change the conclusions about cost effectiveness. Studies with 
very serious limitations would usually be excluded from the economic profile 
table. 

Applicability An assessment of applicability of the study to the clinical guideline, the current NHS 
situation and NICE decision-making*: 

¶ Directly applicable ς the applicability criteria are met, or one or more criteria are 
not met but this is not likely to change the conclusions about cost effectiveness. 

¶ Partially applicable ς one or more of the applicability criteria are not met, and this 
might possibly change the conclusions about cost effectiveness. 

¶ Not applicable ς one or more of the applicability criteria are not met, and this is 
likely to change the conclusions about cost effectiveness. 

Other comments Particular issues that should be considered when interpreting the study. 

Incremental cost The mean cost associated with one strategy minus the mean cost of a comparator 
strategy. 

Incremental effects The mean QALYs (or other selected measure of health outcome) associated with 
one strategy minus the mean QALYs of a comparator strategy. 

ICER Incremental cost-effectiveness ratio: the incremental cost divided by the respective 
QALYs gained. 

Uncertainty A summary of the extent of uncertainty about the ICER reflecting the results of 
deterministic or probabilistic sensitivity analyses, or stochastic analyses of trial data, 
as appropriate. 

*Limitations and applicability were assessed using the economic evaluation checklist from The Guidelines 
Manual, Appendix G.318 

3.5.2 Undertaking new health economic analysis 

As well as reviewing the published economic literature for each review question, as described above, 
new economic analysis was undertaken by the Health Economist in priority areas. Priority areas for 
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new health economic analysis were agreed by the GDG after formation of the review questions and 
consideration of the available health economic evidence.  

Additional data for the analysis were identified as required through additional literature searches 
undertaken by the Health Economist, and discussion with the GDG. Model structure, inputs and 
assumptions were explained to and agreed by the GDG members during meetings, and they 
commented on subsequent revisions.  

See Appendix L for details of the health economic analysis undertaken for the guideline. 

3.5.3 Cost-effectiveness criteria 

bL/9Ωǎ ǊŜǇƻǊǘ Ψ{ƻŎƛŀƭ ǾŀƭǳŜ ƧǳŘƎŜƳŜƴǘǎΥ ǇǊƛƴŎƛǇƭŜǎ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ bL/9 ƎǳƛŘŀƴŎŜΩ ǎŜǘǎ ƻǳǘ ǘƘŜ 
principles that GDGs should consider when judging whether an intervention offers good value for 
money.314 

In general, an intervention was considered to be cost effective if either of the following criteria 
applied (given that the estimate was considered plausible): 

a. The intervention dominated other relevant strategies (that is, it was both less costly in terms of 
resource use and more clinically effective compared with all the other relevant alternative 

strategies), or 

b. The intervention cost less than £20,000 per quality-adjusted life-year (QALY) gained compared 

with the next best strategy.  

If the GDG recommended an intervention that was estimated to cost more than £20,000 per QALY 
gained, or did not recommend one that was estimated to cost less than £20,000 per QALY gained, 
ǘƘŜ ǊŜŀǎƻƴǎ ŦƻǊ ǘƘƛǎ ŘŜŎƛǎƛƻƴ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ŜȄǇƭƛŎƛǘƭȅ ƛƴ ǘƘŜ ΨŦǊƻƳ ŜǾƛŘŜƴŎŜ ǘƻ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΩ 
section of the relevant chapter with reference to issues regarding the plausibility of the estimate or 
ǘƻ ǘƘŜ ŦŀŎǘƻǊǎ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ Ψ{ƻŎƛŀƭ ǾŀƭǳŜ ƧǳŘƎŜƳŜƴǘǎΥ ǇǊƛƴŎƛǇƭŜǎ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ bL/9 
ƎǳƛŘŀƴŎŜΩΦ314 

If a study reported the cost per life year gained but not QALYs, the cost per QALY gained was 
estimated by multiplying by an appropriate utility estimate to aid interpretation. The estimated cost 
per QALY gained is reported in the economic evidence profile with a footnote detailing the life-years 
gained and the utility value used.  When QALYs or life years gained are not used in the analysis, 
results are difficult to interpret unless one strategy dominates the others with respect to every 
relevant health outcome and cost.  

3.6 Developing recommendations 

Over the course of the guideline development process, the GDG was presented with: 

¶ Evidence tables of the clinical and economic evidence reviewed from the literature. All evidence 

tables are in Appendix G and Appendix H. 

¶ Summary of clinical and economic evidence and quality (as presented in chapters 5-7). 

¶ Forest plots (Appendix I). 

¶ A description of the methods and results of the cost-effectiveness analysis undertaken for the 
guideline. (Appendix L) 

Recommendations were drafted on the basis of the GDG interpretation of the available evidence, 
taking into account the balance of benefits, harms and costs.  The GDG decided whether the 
intervention was either beneficial, harmful or had no effect based on the number of people who 
would benefit (or not) from the treatment compared with the number who had an event in the 
control group (adjusted for 1000 people).  For all-cause mortality, cardiac mortality and sudden 
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death, 5 more or less people per 1000 influenced by the treatment compared with the controls was 
considered effective.  For reinfarction, stroke, revascularisation, rehospitalisation, 8 more or less 
participants influenced by the intervention compared with the controls was considered effective.  For 
adverse events, a difference of at least 10 people compared with the control rate was considered 
effective. In addition to the number of people the intervention affected, the degree of imprecision 
was also taken into account when deciding if the intervention was clinically effective or not.  

When clinical and economic evidence was of poor quality, conflicting or absent, the GDG drafted 
recommendations based on their expert opinion. The considerations for making consensus based 
recommendations include the balance between potential harms and benefits, economic costs or 
implications compared to the benefits, current practices, recommendations made in other relevant 
guidelines, patient preferences and equality issues. The consensus recommendations were made 
through discussions in the GDG. The GDG also considered whether the uncertainty is sufficient to 
justify delaying making a recommendation to await further research, taking into account the 
potential harm of failing to make a clear recommendation (see Appendix N).  

The main considerations specific to each recommendation are outlined in the Linking Evidence to 
Recommendation Section. 

 

3.6.1 Research recommendations 

When areas were identified for which good evidence was lacking, the Guideline Development Group 
(GDG) considered making recommendations for future research. Decisions about inclusion were 
based on factors such as:  

¶ the importance to patients or the population  

¶ national priorities  

¶ potential impact on the NHS and future NICE guidance 

¶ ethical and technical feasibility 

3.6.2 Validation process 

The guidance is subject to a 6 week public consultation and feedback as part of the quality assurance 
and peer review of the document. All comments received from registered stakeholders are 
responded to in turn individually and posted on the NICE website.  

3.6.3 Updating the guideline 

A formal review of the need to update a guideline is usually undertaken by NICE after its publication. 
NICE will conduct a review to determine whether the evidence base has progressed significantly to 
alter the guideline recommendations and warrant an update. 

3.6.4 Disclaimer  

Health care providers need to use clinical judgement, knowledge and expertise when deciding 
whether it is appropriate to apply guidelines.  The recommendations cited here are a guide and may 
not be appropriate for use in all situations.  The decision to adopt any of the recommendations cited 
here must be made by the practitioners in light of individual patient circumstances, the wishes of the 
patient, clinical expertise and resources. 

The National Clinical Guideline Centre disclaims any responsibility for damages arising out of the use 
or non-use of these guidelines and the literature used in support of these guidelines. 



 

 

Secondary prevention of myocardial infarction 
Methods 

National Clinical Guideline Centre, 2013. 
36 

U
p
d

a
te

 2
0
1

3 

3.6.5 Funding 

The National Clinical Guideline Centre was commissioned by the National Institute for Health and 
Care Excellence to undertake the work on this guideline. 

3.7 Methods (2007) 

3.7.1 Introduction 

This chapter sets out in detail the methods used to generate the recommendations for clinical 
practice that are presented in the subsequent chapters of this guideline. The methods are in 
accordance with those set out by the National Institute for Health and Clinical Excellence (the 
Institute) in The Guideline Development Process ς Information for National Collaborating Centres 
and Guideline Development Groups (2005) (available at: http://www.nice.org.uk). 

3.7.2 Developing Key Clinical Questions 

The first step in the development of the guideline was to refine the guideline scope into a series of 
key clinical questions (KCQs). These KCQs formed the starting point for the subsequent review and as 
a guide to facilitate the development of recommendations by the Guideline Development Group 
(GDG). 

The KCQs were developed by the GDG and with assistance from the methodology team. The KCQs 
were refined into specific evidence-based questions (EBQs) specifying interventions to search and 
outcomes to be searched for by the methodology team and these EBQs formed the basis of the 
literature searching, appraisal and synthesis. 

The total list of KCQs identified is listed in Appendix Q. The methodology team and the GDG agreed 
that a full literature search and critical appraisal should not be undertaken for all of these KCQs due 
to the time and resource limitations within the guideline development process. The methodology 
team, in liaison with the GDG, identified those KCQs where a full literature search and critical 
appraisal were essential. Literature searches were not undertaken where there was already national 
guidance on the topic to which the guideline could cross refer. This is detailed in Appendix E. 

3.7.3 Literature search strategy 

The purpose of searching the literature is to identify all the available published evidence to answer 
the clinical questions identified by the methodology team and the GDG. The Information Scientist 
developed search strategies for each question, with guidance from the GDG, using relevant MeSH 
(medical subject headings) or indexing terms, and free text terms. Searches were conducted between 
October 2004 and February 2006. Update searches for each question, to identify recent evidence, 
were carried out in June 2006. Full details of the sources and databases searched and the strategies 
are available in Appendix Q. 

An initial search for published guidelines or systematic reviews was carried out on the following 
databases or websites: National Electronic Library for Health (NeLH) Guidelines Finder, National 
Guidelines Clearinghouse, Scottish Intercollegiate Guidelines Network (SIGN), Guidelines 
International Network (GIN), Canadian Medical Association (CMA) Infobase (Canadian guidelines), 
National Health and Medical Research Council (NHMRC) Clinical Practice Guidelines (Australian 
Guidelines), New Zealand Guidelines Group, BMJ Clinical Evidence, Cochrane Database of Systematic 
Reviews (CDSR), Database of Abstracts of Reviews of Effects (DARE) and Heath Technology 
Assessment Database (HTA). 



 

 

Secondary prevention of myocardial infarction 
Methods 

National Clinical Guideline Centre, 2013. 
37 

If a recent high quality systematic review or guideline was found that answered the clinical question 
posed, then in some instances no further searching was carried out. 

Depending on the question all or some of the following bibliographic databases were also searched 
from their inception to the latest date available: MEDLINE, EMBASE, CINAHL, CENTRAL (Cochrane 
Controlled Trials Register), PsycINFO, Allied & Complementary Medicine (AMED), and PEDro 
(Physiotherapy Evidence Database).  

Databases of the results of the searches for each question or topic area were created using the 
bibliographic management software Reference Manager. 

Systematic reviews and randomised controlled trials were searched for using methodological search 
filters designed to limit searches to these study designs. Where studies with a long follow-up were 
required a cohort filter was used. In some instances depending on the nature of the question or the 
small size of the literature any study design was looked for. The filters used were devised by the 
Centre of Reviews and Dissemination, The Cochrane Collaboration or the Scottish Intercollegiate 
Guidelines Network (SIGN). 

3.7.4 Identifying the Evidence 

After the search of titles and abstracts was undertaken, full papers were obtained if they appeared to 
ŀŘŘǊŜǎǎ ǘƘŜ D5DΩǎ ǉǳŜǎǘƛƻƴ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ǘƻǇƛŎΦ ¢ƘŜ ƘƛƎƘŜǎǘ ƭŜǾŜƭ ƻŦ ŜǾƛŘŜƴŎŜ ǿŀǎ ǎƻǳƎƘǘΦ IƻǿŜǾŜǊ 
observational studies, surveys and expert formal consensus results were used when randomised 
control trials were not available. Only English language papers were reviewed. Following a critical 
review of the full version of the study, articles not relevant to the subject in question were excluded. 
Studies that did not report on relevant outcomes were also excluded. Submitted evidence from 
stakeholders was included where the evidence was relevant to the GDG clinical question and when it 
was either better or equivalent in quality to the research identified in the literature searches. 

The reasons for rejecting any paper ordered were recorded. 

3.7.5 Critical appraisal of the evidence 

From the papers retrieved the Senior Health Service Research Fellow (SHSRF) synthesised the 
evidence for each question or questions into a narrative summary.  These form the basis of this 
ƎǳƛŘŜƭƛƴŜΦ 9ŀŎƘ ǎǘǳŘȅ ǿŀǎ ŎǊƛǘƛŎŀƭƭȅ ŀǇǇǊŀƛǎŜŘ ǳǎƛƴƎ ǘƘŜ LƴǎǘƛǘǳǘŜΩǎ ŎǊƛǘŜǊƛŀ ŦƻǊ ǉǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ 
the information extracted about included studies is given in Appendix Q. Background papers, for 
example those used to set the clinical scene in the narrative summaries, were referenced but not 
extracted.  

3.7.6 Economic analysis 

The essence of economic evaluation is that it provides a balance sheet of the benefits and harms as 
well as the costs of each option. A well conducted economic evaluation will help to identify, 
measure, value and compare costs and consequences of alternative policy options. Thus the starting 
point of an economic appraisal is to ensure that health services are clinically effective and then also 
cost effective. Although NICE does not have a threshold for cost effectiveness, interventions with a 
cost per quality adjusted life year of up to £20,000 are deemed cost effective, those between £20-
30,000 may be cost effective and those above £30,000 are unlikely to be judged cost effective. If a 
particular treatment strategy were found to yield little health gain relative to the resources used, 
then it could be advantageous to re-deploy resources to other activities that yield greater health 
gain. 

To assess the cost effectiveness of the proposed secondary prevention strategies a comprehensive 
systematic review of the economic literature relating to post MI patients was conducted. For 
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selected components of the guideline original cost effectiveness analyses were performed. The 
primary criteria applied for an intervention to be considered cost effective were either: 

a) The intervention dominated other relevant strategies (that is it is both less costly in terms of 
resource use and more clinically effective compared with the other relevant alternative strategies); 
or  

b) The intervention cost less than £20,000 per quality-adjusted life-year (QALY) gained compared 
with the next best strategy (or usual care) 

Literature review for Health Economics 

The following information sources were searched: 

Medline (Ovid) (1966-June 2006), Embase (1980-June 2006), NHS Economic Evaluations Database 
(NHS EED), PsycINFO and Cumulative Index to Nursing and Allied Health Literature (CINAHL). 

The electronic search strategies were developed in Medline and adapted for use with the other 
information databases. The clinical search strategy was supplemented with economic search terms. 
The Information Scientist carried out the searches for health economics evidence. Identified titles 
and abstracts from the economic searches were reviewed by a single health economist and full 
papers obtained as appropriate. No criteria for study design were imposed a priori. In this way the 
searches were not constrained to randomised controlled trials (RCTs) containing formal economic 
evaluations.  

Papers were included if they were full/partial economic evaluations, considered patients post MI 
(secondary prevention), were written in English, and reported health economic information that 
could be generalised to UK. 

The full papers were critically appraised by the health economist using a standard validated 
checklist.130 A general descriptive overview of the studies, their quality, and conclusions was 
presented and summarised in the form of a narrative review.  

Each study was categorized as one of the following: cost effectiveness analysis or cost utility analysis 
(i.e. cost effectiveness analysis with effectiveness measured in terms of QALYs or life year gained). 
{ƻƳŜ ǎǘǳŘƛŜǎ ǿŜǊŜ ŎŀǘŜƎƻǊƛȊŜŘ ŀǎ ΨŎƻǎǘ ŎƻƴǎŜǉǳŜƴŎŜǎ ŀƴŀƭȅǎŜǎΩ ƻǊ ΨŎƻǎǘ ƳƛƴƛƳƛǎŀǘƛƻƴ ŀƴŀƭȅǎŜǎΩΦ 
These studies did not provide an overall measure of health gain or attempt to synthesise costs and 
benefits together. Such studies were considered as partial economic evaluations. 

Cost effectiveness modelling 

Some areas were selected for further economic analysis if there was likelihood that the 
recommendation made would substantially change clinical practice in the NHS and have important 
consequences for resource use.  

The following three areas were chosen for further analysis 

¶ The cost effectiveness of cardiac rehabilitation and the methods used to increase uptake of 
cardiac rehabilitation. 

¶ The cost effectiveness of ACE inhibitors in patients with preserved left ventricular function. 

¶ The cost effectiveness of beta-blockers in post MI patients with left ventricular dysfunction.  

Full reports for each topic are in the Appendix Q. The GDG was consulted during the construction and 
interpretation of each model to ensure that appropriate assumptions, model structure and data 
sources were used. All models were done in accordance to the NICE reference case outlined in the 
Guideline Technical Manual 2004. 
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3.7.7 Assigning levels to the evidence 

¢ƘŜ ŜǾƛŘŜƴŎŜ ƭŜǾŜƭǎ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ LƴǎǘƛǘǳǘŜΩǎ ǘŜŎƘƴƛŎŀƭ ƳŀƴǳŀƭΦ 
(http://www.nice.org.uk/page.aspx?o=guidelinestechnicalmanual). Evidence levels for included 
studies were assigned based upon the table below. 

Level of evidence Type of evidence 

1++ 
High-quality meta-analyses, systematic reviews of RCTs, 
or RCTs with a very low risk of bias 

1+ 
Well-conducted meta-analyses, systematic reviews of 
RCTs, or RCTs with a low risk of bias 

1- 
Meta-analyses, systematic reviews of RCTs, or RCTs 
with a high risk of bias 

2++ 
Meta-analyses, systematic reviews of RCTs, or RCTs 
with a high risk of bias 

2+ 
High-quality systematic reviews of caseςcontrol or 
cohort studies  

High-quality caseςcontrol or cohort studies with a very 
low risk of confounding, bias or chance and a high 
probability that the relationship is causal 

2- 
Caseςcontrol or cohort studies with a high risk of 
confounding, bias, or chance and a significant risk that 
the relationship is not causal 

3 
Non-analytical studies (for example, case reports, case 
series) 

4 
Expert opinion, formal consensus 

The grading of recommendations was carried out in accordance with the NICE Technical Manual in 
use at the outset of the guideline development process.  However, grading of recommendations is no 
longer included in the NICE version. They have been retained, as a matter of record, in the full 
guideline per the table below. 

Classification of recommendations on interventions  

Recommendation grade Evidence 

A At least one meta-analysis, systematic review, or randomised 
controlled trial (RCT) that is rated as 1++, and is directly 
applicable to the target population, or 

A systematic review of RCTs or a body of evidence that 
consists principally of studies rated as 1+, is directly 
applicable to the target population and demonstrates overall 
consistency of results, or 

Evidence drawn from a NICE technology appraisal 

B A body of evidence that includes studies rated as 2++, is 
directly applicable to the target population and demonstrates 
overall consistency of results, or 

Extrapolated evidence from studies rated as 1++ or 1+ 

http://www.nice.org.uk/page.aspx?o=guidelinestechnicalmanual
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Recommendation grade Evidence 

C A body of evidence that includes studies rated as 2+, is 
directly applicable to the target population and demonstrates 
overall consistency of results, or 

Extrapolated evidence from studies rated as 2++ 

D Evidence level 3 or 4, or 

Extrapolated evidence from studies rated as 2+, or 

Formal consensus 

D (GPP) A good practice point D(GPP) is a recommendation for best 
practice based on the experience of the Guideline 
Development Group 

3.7.8 Forming recommendations 

In preparation for each meeting, the narrative and extractions for the questions being discussed 
were made available to the GDG one week before the scheduled GDG meeting. These documents 
were available on a closed intranet site and sent by post to those members who requested it. GDG 
members were expected to have read the narratives and extractions before attending each meeting. 
The GDG discussed the evidence at the meeting and agreed evidence statements and 
recommendations. Any changes were made to the electronic version of the text on a laptop and 
projected onto a screen until the GDG were satisfied with these. 

All work from the meetings was posted on the closed intranet site following the meeting as a matter 
of record and for referral by the GDG members. 

The recommendations and evidence statements were posted on an electronic forum.  The discussion 
was reviewed at the next meeting and the recommendations finalised. 

3.7.9 Areas without evidence and consensus methodology 

The table of clinical questions in Appendix F indicates which questions were searched. 

In cases where evidence was sparse, the GDG derived the recommendations via informal consensus 
methods for example in access to cardiac rehabilitation. 

3.7.10 Consultation 

The guideline has been dŜǾŜƭƻǇŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ LƴǎǘƛǘǳǘŜΩǎ ƎǳƛŘŜƭƛƴŜ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻŎŜǎǎΦ 
This has included allowing registered stakeholders the opportunity to comment on the scope of the 
guideline and the draft of the full and short form guideline. In addition, the draft was reviewed by an 
independent Guideline Review Panel (GRP) established by the Institute. 

The comments made by the stakeholders, peer reviewers and the GRP were collated and presented 
for consideration by the GDG. All comments were considered systematically by the GDG and the 
project team recorded the agreed responses.  

3.7.11 The relationship between the guideline and other national guidance 

3.7.11.1  NICE Guideline - Prophylaxis for patients who have experienced a myocardial infarction (2001) 

Prophylaxis for patients who have experienced a myocardial infarction (2001) developed by North of 
England Evidence-based Guidelines Development Project, Centre for Health Services Research, 
University of Newcastle upon Tyne which was published as an inherited guideline by NICE in 2001. 
The current guideline updates and expands upon this work. 



 

 

Secondary prevention of myocardial infarction 
Methods 

National Clinical Guideline Centre, 2013. 
41 

3.7.11.2 National Service Frameworks 

In formulating recommendations consideration was given to the National Service Framework for 
Coronary Heart Disease (2000). 

3.7.11.3 Related NICE Guidance 

It was identified that this guideline intersected with the followed NICE guidelines published or in 
development. Cross reference was made to the following guidelines if appropriate. 

Guidelines 

Hypertension ς management of hypertension in adult patients in primary care, August 2004 ς Partial 
update June 2006  

Chronic heart failure ς management of chronic heart failure in adults in primary and secondary care - 
October 2003. 

Type 1 diabetes - diagnosis and management of diabetes in children, young people and adults - July 
2004 

Type 2 diabetes - management of blood pressure and blood lipids (guideline H) - October 2002 

Cardiovascular risk assessment: the modification of blood lipids for the primary and secondary 
prevention of cardiovascular disease - January 2008 

Obesity ς the prevention, identification, evaluation, treatment and weight maintenance of 
overweight and obesity in adults - November 2006 

Familial hypercholesterolaemia - identification and management  (ongoing) 

Technology Appraisals: 

The clinical effectiveness and cost effectiveness of bupropion (Zyban) and Nicotine Replacement 
Therapy for smoking cessation TA039 (March 2002). 

Clopidogrel and dipyridamole for the prevention of artherosclerotic events TA090 (May 2005). 

Clopidogrel in the treatment of non-ST-segment-elevation acute coronary syndrome TA080 (July 
2004). 

Statins for the prevention of cardiovascular events in patients at increased risk of developing 
cardiovascular disease or those with established cardiovascular disease TA094  (January 2006). 

Angina and myocardial infarction - myocardial perfusion scintigraphy, TA073 (November 2003). 

Implantable cardioverter defibrillators (ICDs) for the treatment of arrhythmias - review of guidance 
TA095 (January 2006). 

Public health intervention guidance 

Brief interventions and referral for smoking cessation in primary care and other settings (March 
2006).   

Through review of published guidance, personal contact and commenting on guideline scope, 
endeavours were made to ensure that boundaries between guidance were clear and advice was 
consistent.  
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4.1 Algorithms (2013) 
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4.2 Key priorities for implementation 

From the full set of recommendations, the GDG selected 10 key priorities for implementation. The 
criteria used for selecting these recommendations are listed in detail in The Guidelines Manual.316 
The reasons that each of these recommendations was chosen are shown in the table linking the 
evidence to the recommendation in the relevant chapter.  

¶ Advise people to eat a Mediterranean-style diet (more bread, fruit, vegetables and fish; less meat; 

and replace butter and cheese with products based on plant oils).[2007] [1.2.1] 

¶ Advise people to be physically active for 20ς30 minutes a day to the point of slight breathlessness.  
Advise people who are not active to this level to increase their activity in a gradual, step-by-step 
way, aiming to increase their exercise capacity. They should start at a level that is comfortable, 

and increase the duration and intensity of activity as they gain fitness.[2007] [1.2.10] 

¶ Advise all people who smoke to stop and offer assistance from a smoking cessation service in line 
with ΨBrief interventions and referral for smoking cessationΩ (NICE public health guidance 

1).[2007] [1.2.12] 

¶ Offer cardiac rehabilitation programmes designed to motivate people to attend and complete the 
programme. Explain the benefits of attending.[new 2013] [1.1.7] 

¶ Begin cardiac rehabilitation as soon as possible after admission and before discharge from 
hospital. Invite the person to a cardiac rehabilitation session which should start within 10 days of 

their discharge from hospital.[new 2013] [1.1.13]  

¶ Offer all people who have had an acute MI treatment with the following drugs:  

o ACE (angiotensin-converting enzyme) inhibitor  

o dual antiplatelet therapy (aspirin plus a second antiplatelet agent)  

o beta-blocker  

o statin.[2007, amended 2013] [1.3.1] 

¶ Offer an assessment of left ventricular function to all people who have had an MI.[2013] [1.3.4] 

¶ Titrate the ACE inhibitor dose upwards at short intervals (for example, every 12ς24 hours) before 
the person leaves hospital until the maximum tolerated or target dose is reached. If it is not 
possible to complete the titration during this time, it should be completed within 4ς6 weeks of 

hospital discharge.[new 2013] [1.3.6] 

¶ Communicate plans for titrating beta-blockers up to the maximum tolerated or target dose, for 
example, in the discharge summary.[new 2013] [1.3.32] 

¶ After an acute MI, ensure that the following are part of every discharge summary:  

o confirmation of the diagnosis of acute MI  

o results of investigations 

o incomplete drug titrations 

o future management plans  

o advice on secondary prevention[2007, amended 2013] [1.6.1] 

4.3 Key priorities for implementation (2007) 
¶ After an acute myocardial infarction (MI), confirmation of the diagnosis of acute MI and results of 

investigations, future management plans and advice on secondary prevention should be part of 

every discharge summary. 

¶ Patients should be advised to undertake regular physical activity sufficient to increase exercise 
capacity. 
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¶ Patients should be advised to be physically active for 20-30 mins a day to the point of slight 
breathlessness. Those who are not achieving this should be advised to increase their activity in a 
gradual step by step fashion, aiming to increase exercise capacity. They should start at a level that 

is comfortable and increase the duration and intensity of activity as they gain fitness. 

¶ All patients who smoke should be advised to quit and be offered assistance from a smoking 
cessation service in line witƘ Ψ.ǊƛŜŦ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ŀƴŘ ǊŜŦŜǊǊŀƭ ŦƻǊ ǎƳƻƪƛƴƎ ŎŜǎǎŀǘƛƻƴ ƛƴ ǇǊƛƳŀǊȅ 

ŎŀǊŜ ŀƴŘ ƻǘƘŜǊ ǎŜǘǘƛƴƎǎΩ όbL/9 ǇǳōƭƛŎ Ƙealth intervention guidance 1).  

¶ Patients should be advised to eat a Mediterranean-style diet (more bread, fruit, vegetables and 

fish; less meat; and replace butter and cheese with products based on vegetable and plant oils. 

¶ Cardiac rehabilitation should be equally accessible and relevant to all patients after an MI; 
particularly people from groups that are less likely to access this service. These include people 
from black and minority ethnic groups, older people, people from lower socioeconomic groups, 
women, people from rural communities and people with mental and physical health 

comorbidities.  

¶ All patients who have had an acute MI should be offered treatment with a combination of the 
following drugs:  

o ACE (angiotensin-converting enzyme) inhibitor 

o aspirin 

o beta-blocker 

o statin. 

¶ For patients who have had an acute MI and who have symptoms and/or signs of heart failure and 
left ventricular systolic dysfunction, treatment with an aldosterone antagonist licensed for post-
MI treatment should be initiated within 3ς14 days of the MI, preferably after ACE inhibitor 

therapy.  

¶ Treatment with clopidogrel in combination with low-dose aspirin should be continued for 12 
months after the most recent acute episode of non-ST-segment-elevation acute coronary 
syndrome. Thereafter, standard care, including treatment with low-dose aspirin alone, is 

recommended unless there are other indications to continue dual antiplatelet therapy. 

¶ After an ST-segment-elevation MI, patients treated with a combination of aspirin and clopidogrel 
during the first 24 hours after the MI should continue this treatment for at least 4 weeks. 
Thereafter, standard treatment including low-dose aspirin should be given, unless there are other 

indications to continue dual antiplatelet therapy. 

¶ All patients should be offered a cardiological assessment to consider whether coronary 
revascularisation is appropriate. This should take into account comorbidity.  

¶ The criteria the GDG used to select these key priorities for implementation included whether a 
recommendation is likely to:  

o ƘŀǾŜ ŀ ƘƛƎƘ ƛƳǇŀŎǘ ƻƴ ǇŀǘƛŜƴǘǎΩ ƻǳǘŎƻƳŜǎ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ƳƻǊǘŀƭƛǘȅ ŀƴŘ ƳƻǊōƛŘƛǘȅ  

o have a high impact on reducing variation in the treatment offered to patients 

o lead to a more efficient use of NHS resources  

o enable patients to reach important points in the care pathway more rapidly 

4.4 Full list of recommendations 

Lifestyle 

1. Do not routinely recommend eating oily fish for the sole purpose of preventing another MI. If 
people after an MI choose to consume oily fish, be aware that there is no evidence of harm, and fish 
may form part of a Mediterranean-style diet. [new 2013] 
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2. Do not offer or advise people to use the following to prevent another MI: 

¶ omega-3 fatty acid capsules 

¶ omega-3 fatty acid supplemented foods. 

If people choose to take omega-3 fatty acid capsules or eat omega-3 fatty acid supplemented foods, 
be aware that there is no evidence of harm.[new 2013] 

3. Advise people to eat a Mediterranean-style diet (more bread, fruit, vegetables and fish; less 
meat; and replace butter and cheese with products based on plant oils). [2007] 

4. Advise people not to take supplements containing beta-carotene. Do not recommend 
antioxidant supplements (vitamin E and/or C) or folic acid to reduce cardiovascular risk. [2007] 

5. Offer people an individual consultation to discuss diet, including their current eating habits, 
and advice on improving their diet. [2007] 

6. Give people consistent dietary advice tailored to their needs. [2007] 

7. Give people healthy eating advice that can be extended to the whole family. [2007] 

8. Advise people who drink alcohol to keep weekly consumption within safe limits (no more 
than 21 units of alcohol per week for men, or 14 units per week for women) and to avoid binge 
drinking (more than 3 alcoholic drinks in 1-2 hours). [2007] 

9. Advise people to undertake regular physical activity sufficient to increase exercise 
capacity.[2007] 

10. Advise people to be physically active for 20-30 minutes a day to the point of slight 
breathlessness. Advise people who are not active to this level to increase their activity in a gradual, 
step-by-step way, aiming to increase their exercise capacity. They should start at a level that is 
comfortable, and increase the duration and intensity of activity as they gain fitness. [2007] 

11. Advice on physical activity should involve a discussion about current and past activity levels 
and preferences. The benefit of exercise may be enhanced by tailored advice from a suitably 
qualified professional. [2007] 

12. Advise all people who smoke to stop and offer assistance from a smoking cessation service in 
ƭƛƴŜ ǿƛǘƘ Ψ.ǊƛŜŦ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ŀƴŘ ǊŜŦŜǊǊŀƭ ŦƻǊ ǎƳƻƪƛƴƎ ŎŜǎǎŀǘƛƻƴΩ όbL/9 ǇǳōƭƛŎ ƘŜŀƭǘƘ ƎǳƛŘŀƴŎŜ мύΦ 
[2007] 

13. All patients who smoke and who have expressed a desire to quit should be offered support 
and advice, and referral to an intensive support service (for example the NHS Stop Smoking Services) 
ƛƴ ƭƛƴŜ ǿƛǘƘ Ψ.ǊƛŜŦ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ŀƴŘ ǊŜŦŜǊǊŀƭ ŦƻǊ ǎƳƻƪƛƴƎ ŎŜǎǎŀǘƛƻƴΩ όbL/9 ǇǳōƭƛŎ ƘŜŀƭǘƘ ƎǳƛŘŀƴŎe 1). If 
a patient is unable or unwilling to accept a referral they should be offered pharmacotherapy in line 
ǿƛǘƘ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƛƴ Ψ{ƳƻƪƛƴƎ ŎŜǎǎŀǘƛƻƴ ǎŜǊǾƛŎŜǎΩ όbL/9 ǇǳōƭƛŎ ƘŜŀƭǘƘ ƎǳƛŘŀƴŎŜ млύΦ ώнллтϐ 

14. After an MI, offer all patients who are overweight or obese advice and support to achieve 
ŀƴŘ Ƴŀƛƴǘŀƛƴ ŀ ƘŜŀƭǘƘȅ ǿŜƛƎƘǘ ƛƴ ƭƛƴŜ ǿƛǘƘ ΨhōŜǎƛǘȅΩ όbL/9 ŎƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜ поύΦ ώнллтϐ 

Cardiac rehabilitation 

15. All patients (regardless of their age) should be given advice about and offered a cardiac 
rehabilitation programme with an exercise component. [2007] 
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16. Cardiac rehabilitation programmes should provide a range of options, and patients should be 
encouraged to attend all those appropriate to their clinical needs. Patients should not be excluded 
from the entire programme if they choose not to attend certain components. [2007] 

17. If a patient has cardiac or other clinical conditions that may worsen during exercise, these 
should be treated if possible before the patient is offered the exercise component of cardiac 
rehabilitation. For some patients, the exercise component may be adapted by an appropriately 
qualified healthcare professional. [2007] 

18. Patients with left ventricular dysfunction who are stable can safely be offered the exercise 
component of cardiac rehabilitation. [2007] 

19. Deliver cardiac rehabilitation in a non-judgemental, respectful and culturally sensitive 
manner. Consider employing bilingual peer educators or cardiac rehabilitation assistants who reflect 
the diversity of the local population.[new 2013] 

20. Offer cardiac rehabilitation programmes designed to motivate people to attend and 
complete the programme. Explain the benefits of attending. [new 2013] 

21. Discuss with the person any factors that might stop them attending a cardiac rehabilitation 
programme, such as transport difficulties. [new 2013] 

22. Offer cardiac rehabilitation programmes in a choice of venues (including at the person's 
home, in hospital and in the community) and at a choice of times of day, for example, sessions 
outside of working hours. Explain the options available. [new 2013] 

23. Provide a range of different types of exercise, as part of the cardiac rehabilitation 
programme, to meet the needs of people of all ages, or those with significant comorbidity. Do not 
exclude people from the whole programme if they choose not to attend specific components. [new 
2013] 

24. Offer single-sex  cardiac rehabilitation classes if there is sufficient demand. [new 2013] 

25. Seek feedback from cardiac rehabilitation programme users and aim to use this feedback to 
increase the number of people starting and attending the programme. [new 2013] 

26. 9ǎǘŀōƭƛǎƘ ǇŜƻǇƭŜΩǎ ƘŜŀƭǘƘ ōŜƭƛŜŦǎ ŀƴŘ ǘƘŜƛǊ ǎǇŜŎƛŦƛŎ ƛƭƭƴŜǎǎ ǇŜǊŎŜǇǘƛƻƴǎ ōŜŦƻǊŜ ƻŦŦŜǊƛƴƎ 
appropriate lifestyle advice and to encourage attendance to a cardiac rehabilitation programme. 
[new 2013] 

27. Be aware of the wider health and social needs of a person who has had an MI. Offer 
information and sources of help on: 

¶ economic issues 

¶ welfare rights 

¶ housing and social support issues. [new 2013] 

28. Enrol people who have had an MI in a system of structured care, ensuring that there are 
clear lines of responsibility for arranging the early initiation of cardiac rehabilitation. [new 2013] 

29. Begin cardiac rehabilitation as soon as possible after admission and before discharge from 
hospital. Invite the person to a cardiac rehabilitation session which should start within 10 days of 
their discharge from hospital.[new 2013] 

30. Contact people who do not start or do not continue to attend the cardiac rehabilitation 
programme with a further reminder, such as: 
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¶ a motivational letter 

¶ a prearranged visit from a member of the cardiac rehabilitation team 

¶ a telephone call 

¶ a combination of the above. [new 2013] 

31. Make cardiac rehabilitation equally accessible and relevant to all people after an MI, 
particularly people from groups that are less likely to access this service. These include people from 
black and minority ethnic groups, older people, people from lower socioeconomic groups, women, 
people from rural communities, people with a learning disability and people with mental and physical 
health conditions. [2007, amended 2013] 

32. Encourage all staff, including senior medical staff, involved in providing care for people after 
an MI, to actively promote cardiac rehabilitation. [2013] 

33. Comprehensive cardiac rehabilitation programmes should include health education and 
stress management components. [2007] 

34. A home-based programme validated for patients who have had an MI (such as 'The heart 
manual'; see www.theheartmanual.com) that incorporates education, exercise and stress 
management components with follow-ups by a trained facilitator may be used to provide 
comprehensive cardiac rehabilitation. [2007] 

35. Take into account the physical and psychological status of the patient, the nature of their 
work and their work environment when giving advice on returning to work. [2007] 

36. Be up to date with the latest Driver and Vehicle Licensing Agency guidelines. Regular updates 
are published on the DVLA website (www.dvla.gov.uk). [2007] 

37. After an MI without complications, people who wish to travel by air should seek advice from 
the Civil Aviation Authority (www.caa.co.uk). People who have had a complicated MI need expert 
individual advice. [2007, amended 2013] 

38. People who have had an MI who hold a pilot's licence should seek advice from the Civil 
Aviation Authority. [2007] 

39. Take into account the patient's physical and psychological status, as well as the type of 
activity planned when offering advice about the timing of returning to normal activities. [2007] 

40. An estimate of the physical demand of a particular activity, and a comparison between 
activities, can be made using tables of metabolic equivalents (METS) of different activities (for further 
information please refer to http://www.cdc.gov/nccdphp/dnpa/physical/measuring/met.htm). 
Advise patients how to use a perceived exertion scale to help monitor physiological demand. Patients 
who have had a complicated MI may need expert advice. [2007] 

41. Advice on competitive sport may need expert assessment of function and risk, and is 
dependent on what sport is being discussed and the level of competitiveness.[2007] 

42. Offer stress management in the context of comprehensive cardiac rehabilitation. [2007] 

43. Do not routinely offer complex psychological interventions such as cognitive behavioural 
therapy. [2007] 

44. Involve partners or carers in the cardiac rehabilitation programme if the patient wishes. 
[2007] 
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45. For recommendations on the management of patients with clinical anxiety or depression, 
ǊŜŦŜǊ ǘƻ Ψ!ƴȄƛŜǘȅΩ όbL/9 ŎƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜ ммоύΣ Ψ5ŜǇǊŜǎǎƛƻƴ ƛƴ ŀŘǳƭǘǎΩ όbL/9 ŎƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜ флύ ŀƴŘ 
Ψ5ŜǇǊŜǎǎƛƻƴ ƛƴ ŀŘǳƭǘǎ ǿƛǘƘ ŀ ŎƘǊƻƴƛŎ ǇƘȅǎƛŎŀƭ ƘŜŀƭǘƘ ǇǊƻōƭŜƳΩ όbL/9 ŎƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜ фмύΦ ώнллтϐ 

46. Reassure patients that after recovery from an MI, sexual activity presents no greater risk of 
triggering a subsequent MI than if they had never had an MI. [2007] 

47. Advise patients who have made an uncomplicated recovery after their MI that they can 
resume sexual activity when they feel comfortable to do so, usually after about 4 weeks. [2007] 

48. Raise the subject of sexual activity with patients within the context of cardiac rehabilitation 
and aftercare. [2007] 

49. When treating erectile dysfunction, treatment with a PDE5 (phosphodiesterase type 5) 
inhibitor may be considered in men who have had an MI more than 6 months earlier and who are 
now stable. [2007] 

50. PDE5 inhibitors must be avoided in patients treated with nitrates or nicorandil because this 
can lead to dangerously low blood pressure. [2007] 

Drug therapy 

51. Offer all people who have had an acute MI treatment with the following drugs: 

¶ ACE (angiotensin-converting enzyme) inhibitor 

¶ dual antiplatelet therapy (aspirin plus a second antiplatelet agent) 

¶ beta-blocker 

¶ statin.[2007, amended 2013] 

ACE inhibitors 

52. Offer people who present acutely with an MI an ACE inhibitor as soon as they are 
haemodynamically stable. Continue the ACE inhibitor indefinitely. [new 2013] 

53. Titrate the ACE inhibitor dose upwards at short intervals (for example, every 12ς24 hours) 
before the person leaves hospital until the maximum tolerated or target dose is reached. If it is not 
possible to complete titration during this time, it should be completed within 4ς6 weeks of hospital 
discharge. [new 2013] 

54. Offer people after an MI who are intolerant to ACE inhibitors an ARB instead of an ACE 
inhibitor. [new 2013] 

55. Do not offer combined treatment with an ACE inhibitor and an angiotensin II receptor 
blocker (ARB) to people after an MI, unless there are other reasons to use this combination. [new 
2013] 

56. Offer an ACE inhibitor to people who have had an MI more than 12 months ago. Titrate to 
the maximum tolerated or target dose (over a 4ς6 week period) and continue indefinitely. [new 
2013] 

57. Offer people who have had an MI more than 12 months ago and who are intolerant to ACE 
inhibitors an ARB instead of an ACE inhibitor. [new 2013] 
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58. Ensure that a clear management plan is available to the person who has had an MI and is 
also sent to the GP, including: 

¶ details and timing of any further drug titration 

¶ monitoring of blood pressure 

¶ monitoring of renal function. [new 2013] 

59. Offer an assessment of left ventricular function to all people who have had an MI.[2013] 

60. Renal function, serum electrolytes and blood pressure should be measured before starting 
an ACE inhibitor or ARB and again within 1 or 2 weeks of starting treatment. Patients should be 
monitored as appropriate as the dose is titrated upwards, until the maximum tolerated or target 
dose is reach, and then at least annually. More frequent monitoring may be needed in patients who 
are at increased risk of deterioration in renal function. Patients with chronic heart failure should be 
ƳƻƴƛǘƻǊŜŘ ƛƴ ƭƛƴŜ ǿƛǘƘ Ψ/ƘǊƻƴƛŎ ƘŜŀǊǘ ŦŀƛƭǳǊŜΩ όbL/9 ŎƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜ млуύΦώнллтϐ 

Antiplatelet therapy 

61. Offer aspirin to all people after an MI and continue it indefinitely, unless they are aspirin 
intolerant or have an indication for anticoagulation. [2007, amended 2013] 

62. Offer aspirin to people who have had an MI more than 12 months ago and continue it 
indefinitely [new 2013]. 

63. For patients with aspirin hypersensitivity, clopidogrel monotherapy should be considered as 
an alternative treatment. [2007, amended 2013] 

64. People with a history of dyspepsia should be considered for treatment in line with 
Ψ5ȅǎǇŜǇǎƛŀΩ όbL/9 ŎƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜ мтύΦ ώнллтΣ ŀƳŜƴŘŜŘ нлмо] 

65. After appropriate treatment, people with a history of aspirin-induced ulcer bleeding whose 
ulcers have healed and who are negative for Helicobacter pylori should be considered for treatment 
ƛƴ ƭƛƴŜ ǿƛǘƘ Ψ5ȅǎǇŜǇǎƛŀΩ όbICE clinical guideline 17). [2007, amended 2013] 

This guidance incorporates NICE technology appraisal guidance 236 on ticagrelor for the treatment of 
acute coronary syndromes. Guidance on prasugrel for the treatment of acute coronary syndromes 
has not been incorporated in this guidance because this technology appraisal is currently scheduled 
for update. For further information about this appraisal, see the NICE website. 

66. Ticagrelor in combination with low-dose aspirin is recommended for up to 12 months as a 
treatment option in adults with acute coronary syndromes (ACS) that is, people: 

¶ with ST-segment-elevation myocardial infarction (STEMI) ς defined as ST elevation or new 
left bundle branch block on electrocardiogram ς that cardiologists intend to treat with primary 
percutaneous coronary intervention (PCI) or 

¶ with non-ST-segment-elevation myocardial infarction (NSTEMI). 

This recommendation is ŦǊƻƳ Ψ¢ƛŎŀƎǊŜƭƻǊ ŦƻǊ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ƻŦ ŀŎǳǘŜ ŎƻǊƻƴŀǊȅ ǎȅƴŘǊƻƳŜǎΩ όbL/9 
technology appraisal guidance 236). [new 2013] 

67. Offer clopidogrel as a treatment option for up to 12 months to: 

¶ people who have had an NSTEMI, regardless of treatment. 

¶ people who have had a STEMI and received a bare metal or drug-eluting stent. [new 2013] 
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68. Offer clopidogrel as a treatment option for at least 1 month and consider continuing for up 
to 12 months to: 

¶ people who have had a STEMI and medical management with or without reperfusion 
treatment with a fibrinolytic agent. [new 2013] 

69. Continue the second antiplatelet agent for up to 12 months in people who have had a STEMI 
and who received coronary artery bypass graft (CABG) surgery. [new 2013] 

70. Offer clopidogrel instead of aspirin to people who also have other clinical vascular disease, in 
ƭƛƴŜ ǿƛǘƘ Ψ/ƭƻǇƛŘƻƎǊŜƭ ŀƴŘ ƳƻŘƛŦƛŜŘ-release dipyridamole for the prevention of occlusive vascular 
ŜǾŜƴǘǎΩ όbL/9 ǘŜŎƘƴƻƭƻƎȅ ŀǇǇǊŀƛǎŀƭ ƎǳƛŘŀƴŎŜ нмлύ ŀƴŘ ǿƘƻ ƘŀǾŜΥ 

¶ had an MI and stopped dual antiplatelet therapy or 

¶ had an MI more than 12 months ago. [new 2013] 

71. Offer all people who have had an MI an assessment of bleeding risk at their follow-up 
appointment. [new 2013] 

72. Take into account all of the following when thinking about treatment for people who have 
had an MI and who have an indication for anticoagulation: 

¶ bleeding risk 

¶ thromboembolic risk 

¶ cardiovascular risk. [new 2013] 

73. Unless there is a high risk of bleeding, continue anticoagulation and add aspirin to treatment 
in people who have had an MI who otherwise need anticoagulation and who: 

¶ have had their condition managed medically or 

¶ have undergone balloon angioplasty or 

¶ have undergone CABG surgery. [new 2013] 

74. Continue anticoagulation and add clopidogrel to treatment in people who have had an MI, 
who have undergone percutaneous coronary intervention (PCI) with bare-metal or drug-eluting 
stents and who otherwise need anticoagulation. [new 2013] 

75. Offer clopidogrel with warfarin to people with a sensitivity to aspirin who otherwise need 
anticoagulation and aspirin and who have had an MI. [new 2013] 

76. Do not add a new oral anticoagulant (rivaroxaban, apixaban or dabigatran) in combination 
with dual antiplatelet therapy in people who otherwise need anticoagulation, who have had an MI. 
[new 2013] 

77. Consider using warfarin and discontinuing treatment with a new oral anticoagulant 
(rivaroxaban, apixaban or dabigatran) in people who otherwise need anticoagulation and who have 
had an MI, unless there is a specific clinical indication to continue it. [new 2013] 

78. Do not routinely offer warfarin in combination with prasugrel or ticagrelor to people who 
need anticoagulation who have had an MI. [new 2013] 

79. After 12 months since the MI, continue anticoagulation and take into consideration the need 
for ongoing antiplatelet therapy, taking into account all of the following: 
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¶ the indication for anticoagulation 

¶ thromboembolic risk 

¶ bleeding risk 

¶ cardiovascular risk 

¶ the person's wishes. [new 2013] 

Beta-blockers 

80. Offer people a beta-blocker as soon as possible after an MI, when the person is 
haemodynamically stable. [new 2013] 

81. Communicate plans for titrating beta-blockers up to the maximum tolerated or target dose ς 
for example, in the discharge summary. [new 2013] 

82. Continue a beta-blocker for at least 12 months after an MI in people without left ventricular 
systolic dysfunction or heart failure. [new 2013] 

83. Continue a beta-blocker indefinitely in people with left ventricular systolic dysfunction. [new 
2013] 

84. Offer all people who have had an MI more than 12 months ago, who have left ventricular 
systolic dysfunction, a beta-blocker whether or not they have symptoms. For people with  heart 
failure plus left ventricular dysfunctiƻƴΣ  ƳŀƴŀƎŜ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ƛƴ ƭƛƴŜ ǿƛǘƘ Ψ/ƘǊƻƴƛŎ ƘŜŀǊǘ ŦŀƛƭǳǊŜΩ 
(NICE clinical guideline 108). [new 2013] 

85. Do not offer people without left ventricular systolic dysfunction or heart failure, who have 
had an MI more than 12 months ago, treatment with a beta-blocker unless there is an additional 
clinical indication for a beta-blocker. [new 2013] 

Calcium channel blockers 

86. Do not routinely offer calcium channel blockers to reduce cardiovascular risk after an MI. 
[2007] 

87. If beta-blockers are contraindicated or need to be discontinued, diltiazem or verapamil may 
be considered for secondary prevention in patients without pulmonary congestion or left ventricular 
systolic dysfunction. [2007] 

88. For patients who are stable after an MI, calcium channel blockers may be used to treat 
hypertension and/or angina. For patients with heart failure, use amlodipine, and avoid verapamil, 
diltiazem and short-ŀŎǘƛƴƎ ŘƛƘȅŘǊƻǇȅǊƛŘƛƴŜ ŀƎŜƴǘǎ ƛƴ ƭƛƴŜ ǿƛǘƘ Ψ/ƘǊƻƴƛŎ ƘŜŀǊǘ ŦŀƛƭǳǊŜΩ όbL/9 ŎƭƛƴƛŎŀƭ 
guideline 108). [2007] 

Potassium channel activators 

89. Do not offer nicorandil to reduce cardiovascular risk in patients after an MI. [2007] 
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Aldosterone antagonists 

90. For patients who have had an acute MI and who have symptoms and/or signs of heart failure 
and left ventricular systolic dysfunction, initiate treatment with an aldosterone antagonist licensed 
for post-MI treatment within 3ς14 days of the MI, preferably after ACE inhibitor therapy. [2007] 

91. Patients who have recently had an acute MI and have clinical heart failure and left 
ventricular systolic dysfunction, but who are already being treated with an aldosterone antagonist 
for a concomitant condition (for example, chronic heart failure), should continue with the 
aldosterone antagonist or an alternative, licensed for early post-MI treatment. [2007] 

92. For patients who have had a proven MI in the past and heart failure due to left ventricular 
ǎȅǎǘƻƭƛŎ ŘȅǎŦǳƴŎǘƛƻƴΣ ǘǊŜŀǘƳŜƴǘ ǿƛǘƘ ŀƴ ŀƭŘƻǎǘŜǊƻƴŜ ŀƴǘŀƎƻƴƛǎǘ ǎƘƻǳƭŘ ōŜ ƛƴ ƭƛƴŜ ǿƛǘƘ Ψ/ƘǊƻƴƛŎ ƘŜŀǊǘ 
ŦŀƛƭǳǊŜΩ όbL/E clinical guideline 108). [2007] 

93. Monitor renal function and serum potassium before and during treatment with an 
aldosterone antagonist. If hyperkalaemia is a problem, halve the dose of the aldosterone antagonist 
or stop the drug. [2007] 

Statins and other lipid lowering agents 

94. Statin therapy is recommended for adults with clinical evidence of cardiovascular disease in 
ƭƛƴŜ ǿƛǘƘ Ψ{ǘŀǘƛƴǎ ŦƻǊ ǘƘŜ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊ ŜǾŜƴǘǎΩ όbLCE technology appraisal guidance 
фпύ ŀƴŘ Ψ[ƛǇƛŘ ƳƻŘƛŦƛŎŀǘƛƻƴΩ όbL/9 ŎƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜ стύΦ ώнллтϐ 

Coronary revascularisation 

95. Offer everyone who has had an MI a cardiological assessment to consider whether coronary 
revascularisation is appropriate. This should take into account comorbidity. [2007] 

Selected patient subgroups 

96. ¢ǊŜŀǘ ƘȅǇŜǊǘŜƴǎƛƻƴ ƛƴ ƭƛƴŜ ǿƛǘƘ ΨIȅǇŜǊǘŜƴǎƛƻƴΩ όbL/9 ŎƭƛƴƛŎŀƭ ƎǳƛŘŜƭƛƴŜ мнтύΦ ώнллтΣ ŀƳŜƴŘŜŘ 
2013] 

97. Patients who have left ventricular systolic dysfunction should be considered for an 
ƛƳǇƭŀƴǘŀōƭŜ ŎŀǊŘƛƻǾŜǊǘŜǊ ŘŜŦƛōǊƛƭƭŀǘƻǊ ƛƴ ƭƛƴŜ ǿƛǘƘ ΨLƳǇƭŀƴǘŀōƭŜ ŎŀǊŘƛƻǾŜǊǘŜǊ ŘŜŦƛōǊƛƭƭŀǘƻǊǎ ŦƻǊ 
ŀǊǊƘȅǘƘƳƛŀǎΩ όbL/9 ǘŜŎƘƴƻƭƻƎȅ ŀǇǇǊŀƛǎŀƭ ƎǳƛŘŀƴŎŜ фр).[2007] 

Communication of diagnosis and advice 

98. After an acute MI, ensure that the following are part of every discharge summary: 

¶ confirmation of the diagnosis of acute MI 

¶ results of investigations 

¶ incomplete drug titrations 

¶ future management plans 

¶ advice on secondary prevention.  [2007, amended 2013] 

99. Offer a copy of the discharge summary to the patient. [2007] 
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Key research recommendations 

Further details on the key research recommendations are provided in Appendix N. 

1. In people who have not undergone revascularisation after an MI, does clopidogrel and placebo 
have a better outcome than clopidogrel and aspirin? 

2. Does continuing beta-blocker treatment beyond 1 year after an MI improve outcomes in people 
with normal LV function? 

3. Is treatment with an oral anticoagulant, aspirin and clopidogrel preferable to treatment with an 
oral anticoagulant and clopidogrel in people who have had an MI, have an indication for oral 
anticoagulation and are treated either medically, by primary percutaneous coronary intervention 
or by coronary artery bypass grafting surgery?  

4. What characteristics are associated with uptake and adherence to cardiac rehabilitation after an 
acute MI when rehabilitation is started early? 

5. In people who have had a STEMI who undergo PPCI with a bare metal stent, and 4 weeks of 
aspirin and clopidogrel, is there an additional benefit to continuing clopidogrel for a further 11 
months? 

4.5 Research recommendations (2007) 
¶ What is the optimal duration of treatment with the combination of aspirin and clopidogrel, 

compared with aspirin alone, in patients with ST elevation MI treated with thrombolysis? 

The addition of clopidogrel to other standard treatment, including aspirin and thrombolysis, in 
patients presenting with ST elevation MI has been shown to improve coronary patency and clinical 
outcome. This effect appears to be mediated by preventing re-occlusion of the open infarct related 
artery rather than by facilitating early reperfusion. The trials examining the effects of the addition of 
clopidogrel in patients with ST elevation MI were of short duration (about 4 weeks or less). The trial 
which reported a clinical benefit of treating patients with non ST elevation MI with the combination 
of aspirin and clopidogrel, compared to aspirin alone, was for duration up to 12 months, mean 9 
months. The optimal duration of treatment with the combination of aspirin and clopidogrel in 
patients with ST elevation MI is unknown.  

 

¶ Could a discontinuation trial of ACE inhibitors in patients without LV dysfunction determine the 
clinical and cost effectiveness of long-term secondary prevention treatment in patients after an 

MI? 

Most trials of secondary prevention drugs after a myocardial infarction follow up patients for a 
limited period of time, rarely more than 5 years after the event.  

In current guidance there is an assumption that the benefit demonstrated in these trials persists 
indefinitely and therefore, provided they are tolerated, secondary prevention drugs such as beta-
blockers, statins, aspirin and ACE inhibitors should be continued long-term.  Further research is 
needed to test this assumption. Specific patient groups may not benefit from extended treatment, 
for example groups based on baseline left ventricular function, the extent of coronary disease and 
the presence of coronary risk factors.  It would be ethically and logistically difficult to study 
withdrawal of drug therapy using the traditional randomised controlled trial design.  Alternative 
designs, such as large cohort studies, based on routinely collected (or enhanced) data would allow 
comparison of people stopping one or more secondary prevention drugs with a cohort continuing 
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their secondary prevention therapy.  Close attention would need to be paid to confounders.  This 
question is particularly pertinent for ACE inhibitors and beta-blockers, as it is not clear to what extent 
patients without significant LV dysfunction benefit from long-term use of these agents after a 
myocardial infarction.  

 

¶ What is the clinical and cost effectiveness of treatment with spironolactone compared with 

eplerenone in patients with heart failure early after myocardial infarction? 

Heart failure is the major cause of death after the acute phase of myocardial infarction. We know 
that eplerenone, in addition to conventional treatments, can reduce mortality from heart failure 
early after myocardial infarction (EPHESUS). Spironolactone, another aldosterone antagonist, is less 
expensive but is not always well tolerated, particularly in men. We need to know whether 
spironolactone is as effective as eplerenone in reducing mortality in all grades of heart failure after 
acute myocardial infarction.   

¶ Uptake and adherence to comprehensive cardiac rehabilitation  

Participation of patients after an MI in cardiac rehabilitation has been shown to reduce all-cause 
mortality and cardiac mortality when compared to usual care. The National Service Framework for 
Coronary Heart Disease states that more than 85% of people discharged from hospital with a primary 
diagnosis of acute MI or after coronary revascularisation should be offered cardiac rehabilitation. 
However, less than a third of all patients with a prior MI and those who have undergone coronary 
revascularisation attend comprehensive cardiac rehabilitation, and uptake is particularly poor among 
certain groups including minority ethnic groups, women, the elderly and those on low incomes or 
with physical or mental comorbidities. Studies investigating methods to improve uptake and 
adherence of comprehensive cardiac rehabilitation have been small and limited to individual 
programmes or geographical locations and have not evaluated interventions specifically for 
underrepresented patient groups. Consequently, the ability of NICE to provide specific 
recommendations in this area is limited, as the most clinically and cost effective strategies are 
unknown.  The following research questions arise from the limited information in evidence based 
medicine; 

o What strategies are effective in improving the uptake and adherence to comprehensive 
cardiac rehabilitation in patients who have had an MI? 

o What strategies are effective in improving the uptake and adherence to comprehensive 
cardiac rehabilitation in patients who have had an MI and are from under represented groups 
such as minority ethnic groups, women, the elderly and those on low incomes or with physical 

or mental comorbidities who have had an MI? 

 

¶ Added value of the non-exercise components of the cardiac rehabilitation programmes 

Both exercise-only cardiac rehabilitation and comprehensive cardiac rehabilitation have been shown 
to reduce cardiac mortality when compared to usual care. Exercise-only programmes have been 
shown to reduce all-cause mortality when compared to usual care. Studies investigating non-exercise 
elements of comprehensive cardiac rehabilitation have been small, of short duration and have 
employed outcome measures that have made meta-analysis of these studies impractical. 
Considerable professional time is dedicated to providing a variety of non-exercise components of 
comprehensive cardiac rehabilitation and qualitative studies have demonstrated benefits of 
educational elements and psychological support provided as part of CR both for patients and their 
families. However, the benefits in terms of reduced mortality and morbidity of the non-exercise 
elements of comprehensive cardiac rehabilitation are unknown.  
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¶ What is the clinical and cost effectiveness of omega-3-acid ethyl esters treatment in all patients 

after MI 

One trial has shown a benefit of treatment with omega-3-acid ethyl esters in patients within 3 
months of an MI. However, other secondary prevention treatment had not been optimised in this 
trial and the majority of patients had preserved left ventricular function. There is some uncertainty 
about how much additional benefit patients after acute MI optimally managed for secondary 
prevention, including those with left ventricular systolic dysfunction, will obtain from the addition of 
omega-3-acid ethyl esters treatment. There is also a paucity of evidence for the effectiveness of 
treating patients who have had an MI in the past, at least 3 months earlier. The efficacy of omega-3-
acid ethyl esters treatment in patients both early and later after MI deserves further research.  

 

¶ Maintaining exercise and dietary changes after comprehensive cardiac rehabilitation  

Long term regular exercise and following a Mediterranean style diet have been shown to reduce all-
cause and cardiac mortality in patients after an MI.  A Mediterranean diet has also been shown to 
reduce recurrent MI.  Maintenance of these lifestyle changes in patients after an MI has been shown 
to decline following the end of thŜ ǇŀǘƛŜƴǘΩǎ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ŎƻƻǊŘƛƴŀǘŜŘ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŎŀǊŘƛŀŎ 
rehabilitation. The strategies that are effective in maintaining these lifestyle activities are unknown. 
The research question is as follows; 

o What encourages the maintenance of regular exercise and a Mediterranean style diet beyond 
the period of comprehensive cardiac rehabilitation?   
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5 Lifestyle 
The updated review questions in this chapter are: 

¶ What is the clinical and cost effectiveness of omega-3 fatty acids supplementation in all people 

who have had a myocardial infarction? 

¶ What is the clinical and cost effectiveness of an oily fish diet in all people who have had 
amyocardial infarction? 

The evidence and text from the previous guideline, CG48, that has been superseded by this update is 
included in Appendices G and P. 

No new review questions have been included in this chapter. 

Sections not updated in this chapter are: 

¶ Supplementation with antioxidants vitamin C, vitamin E, beta-carotene and coenzyme Q10. 

¶ Folic acid supplementation. 

¶ Mediterranean diet. 

¶ Low saturated fat. 

¶ Plant sterols esters. 

¶ Low glycaemic diet. 

¶ Fruit and vegetables. 

¶ High fibre diet. 

¶ Delivery of dietary advice. 

¶ Alcohol consumption. 

¶ Regular physical activity. 

¶ Smoking cessation. 

¶ Weight management. 

5.1 Changing diet 

Dietary interventions play an important role and have long been recognised as key in the 
management of secondary prevention of cardiovascular disease. Assessing a ǇŜǊǎƻƴΩǎ diet following a 
myocardial infarction (MI) aims to advise and provide information to assist an individual to make 
healthy eating choices to reduce the risk of a further event. 

5.1.1 Supplementation with antioxidants vitamin C, vitamin E, beta-carotene and coenzyme Q10 

5.1.1.1 Clinical evidence 

Two systematic reviews were identified on antioxidant vitamin supplementation for the prevention 
and treatment of cardiovascular disease.  

The first included 10 secondary prevention trials on patients with multiple risks of cardiovascular 
disease in various pooled analysis.411 The four outcomes of clinical importance for analysis were all-
cause mortality, cardiovascular mortality, fatal MI, and non-fatal MI. Only vitamin E supplementation 
alone had a sufficient number of clinically similar studies to undertake meta-analysis; vitamin C and 
coenzyme Q10 trials were reported descriptively. 



 

 

Secondary prevention of myocardial infarction 
Lifestyle 

National Clinical Guideline Centre, 2013. 
60 

Meta-analysis using a random effects model found that vitamin E supplementation alone did not 
reduce all-cause mortality (RR 0.96, 95% CI 0.84 to 1.10) or cardiovascular death (RR 0.97, 95% CI 
0.80 to 1.19) compared with placebo. For vitamin E supplementation in combination with other 
agents (such as beta-carotene, vitamin C, omega-3 fatty acids) there was insufficient data for meta-
analysis. Meta-analysis was performed for cardiovascular death and there was no treatment effect 
compared with placebo (RR 1.03, 95% CI 0.81 to 1.32).411 The evidence on vitamin E supplementation 
and the risk of fatal and non-fatal MI is mixed. No pooled analysis showed a beneficial or adverse 
effect, either alone or in combination. Two individual studies did report significant findings. One 
study found a benefit on fatal MI and a non-significant adverse effect on non-fatal MI.167 In contrast, 
another trial reported a significant adverse effect of vitamin E on fatal MI, but a nearly significant 
beneficial effect of vitamin E on non-fatal MI.376 While there were dosage differences between the 
trials), 376 the baseline risk of both fatal and non-fatal MIs was approximately equivalent in the two 
studies.411 

The systematic review identified five randomised controlled studies of coenzyme Q supplementation 
compared to placebo.411 Four studies recruited heart failure patients and the fifth study recruited 
post MI patients. The heart failure patient studies did not report on relevant outcomes. The study on 
the post MI patients reported that at one year follow up, six patients had died in the placebo group, 
while one patient in the antioxidant group had died following a pulmonary embolism.239   

The systematic review identified four randomised controlled studies of vitamin C supplementation 
compared to placebo.411 Vitamin C supplementation (mostly in combination with vitamin E) was 
found to have no benefit in cardiovascular health.  

In conclusion, the authors of this systematic review stated that the available scientific studies offer 
little evidence that supplementation with vitamin C, vitamin E, or coenzyme Q10 has any benefit on 
secondary prevention in cardiovascular disease.411 

A second systematic review examined the effectiveness of vitamin supplementation in preventing 
cardiovascular disease, specifically vitamin A, C, and E, beta-carotene, folic acid, antioxidant 
combinations and multivitamin supplementation.294 No meta-analysis was undertaken. For vitamin C 
and E, the studies identified were included in the previous systematic review.411 For beta-carotene, 
one study was identified which found that beta-carotene significantly increased the incidence of fatal 
coronary heart disease compared with placebo.376 Although the overall risk for all myocardial 
infarction was not affected, the incidence of fatal myocardial infarction increased significantly with 
beta-carotene supplementation. No studies were identified in the systematic review on vitamin A or 
folic acid alone for secondary prevention and no studies were found on multivitamin 
supplementation for post MI patients. The authors concluded that randomised controlled trials of 
specific supplements had failed to demonstrate a consistent or significant effect on incidence of, or 
death from, cardiovascular disease. 

5.1.2 Folic acid supplementation  

5.1.2.1 Clinical evidence 

A randomised controlled trial investigated folic acid supplementation in patients with stable coronary 
artery disease.252 Approximately half the patients had a history of MI and approximately half had 
received coronary artery bypass surgery. The participants were randomised to receive folic acid (0.5 
mg/day) or no supplementation and the mean follow up time was 24 months. Folic acid 
supplementation did not reduce the primary outcome which was the combination of all-cause 
mortality and a composite of vascular events compared with the control group (RR 1.05, 95% CI 0.63 
to 1.75).  
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A second 12 month randomised control trial in patients with a prior MI and a total cholesterol > 6.65 
mmol/dl found that folic acid supplementation (0.5 mg/day) did not reduce any of the outcomes 
(fatal MI, fatal stroke, sudden death, other cardiovascular death, recurrent death, stroke, recurrent 
ischaemia compared with no supplementation).253 

A third more recent randomised controlled trial recruited patients within 7 days of an acute MI and 
randomised them in a two-by-two factorial design to receive one of the following four treatments; 
0.8 mg of folic acid, 0.4 mg of vitamin B12, and 40 mg of vitamin B6 per day (referred to as 
combination therapy); 0.8 mg of folic acid plus 0.4 mg of vitamin B12 per day; 40 mg of vitamin B6 
per day; or placebo.63 The median follow up was 40 months, and the primary endpoint was the 
combination of new non-fatal myocardial infarction and fatal myocardial infarction, fatal and non-
fatal stroke or sudden death attributed to coronary heart disease. There was no significant reduction 
in the primary endpoint from treatment with folic acid and vitamin B12, with or without vitamin B6 
compared to placebo. However, treatment with combination therapy compared to placebo was 
associated with a non-significant increase in risk in the primary endpoint (RR 1.22, 95% CI 1.00 to 
1.50). There was no effect of treatment with folic acid plus vitamin B12 on the secondary endpoints 
of myocardial infarction, stroke, death from any cause, unstable angina pectoris requiring 
hospitalisation and revascularisation. The combination of folic acid plus vitamin B12 plus vitamin B6 
was associated with a non-significant increase in risk of non-fatal MI compared to placebo (RR 1.30, 
95% CI 1.00 to 1.68). However, it was noted that these analyses were not adjusted for multiple 
comparisons, and the apparent associations could be explained by chance.63  

5.1.3 Omega-3 fatty acids 

Omega-3 fatty acids are polyunsaturated essential fatty acids not manufactured by the human body, 
but found in some fish and plant oils. Three are important in human physiology ς h -linolenic acid 
(ALA), eicosapentaenoic acid (EPA), and docosahexaenoic acid (DHA). ALA is a shorter chain omega-3 
fatty acid contained in some plant oils and is poorly converted to longer chain EPA and DHA in the 
body. EPA and DHA are contained in oily fish (for example herring, salmon, sardines, mackerel, tuna). 

Omega-3 fatty acids supplementation can be delivered via fortified foods (for example margarine) or 
in capsule form, available as prescription medicine or over-the-counter. Capsules are available on 
NHS prescription in order to reduce triglycerides, licensed as an alternative to a fibrate and in 
addition to a statin, in people with combined (mixed) hyperlipidaemia not adequately controlled with 
a statin alone. These are also licensed as an adjunct in secondary prevention in those who had a 
myocardial infarction in the preceding 3 months. 

Proposed mechanisms for the protective role of omega-3 fatty acids against cardiovascular diseases 
include: lowering of blood pressure; altered lipid profile; especially reduced serum triglyceride 
concentration; reduced thrombotic tendency; anti-inflammatory effects; anti-arrhythmic effects 
including reduction in heart rate; improved vascular endothelial function; increased plaque stability; 
increased paraoxonase levels and improved insulin sensitivity. 

The previous guideline, CG48, recommenŘŜŘ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ƻƳŜƎŀπоπŀŎƛŘ ŜǘƘȅƭ ŜǎǘŜǊ ǎǳǇǇƭŜƳŜƴǘǎ 
for the secondary prevention of MI for those people not achieving sufficient consumption in their 
diet. Since publication of the guideline, a number of new studies of omega-3 fatty acids have been 
published. In this section we review these studies and the exsiting recommendation. 

5.1.3.1 What is the clinical and cost effectiveness of omega-3 fatty acids supplementation in all people 
who have had a myocardial infarction? 

For full details see review protocol in Appendix C. 
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5.1.3.2 Clinical evidence 

A search was carried out for randomised clinical trials from June 2006 which studied the 
effectiveness of omega-3 fatty acids on the secondary prevention of myocardial infarction.  

Four studies were identified that met the inclusion criteria.157,238,274,377 Two of the 3 papers reviewed 
in the original guideline were included.167,324 A third study was excluded as it used an indirect 
population (less than 75% of people who had an MI) and data from direct MI populations were 
available.76,77 Indirect studies were used where there were no data available for an outcome.157,274 
Where there was significant heterogeneity, the type of supplement (food or capsule) was 
investigated by subgroup analysis. 

It is acknowledged that observational epidemiological studies are useful for finding associations 
between disease and lifestyle factors, since they can include large numbers and it can be impractical 
or unethical to conduct RCTs for factors such as smoking. However, RCTs were identified for this 
review and were therefore used in preference to cohort studies, as they can control for the effects of 
confounders such as background medication, are less reliant on the self-reporting of omega-3 fatty 
acid intake and measured and non-measured confounders should be randomly distributed. 
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Table 7: Summary of included studies 

 Study Included in 
CG48 or 
new to 
update 

Study design Intervention/ 
comparisons 

Dose Outcomes reported Follow up 
period 

% people with MI 

Time since MI 

1.  Galan 
2011156,157 

 

SU.FOL.OM3 

New RCT 

 

EPA plus DHA with 
or without vitamin B 
capsules versus 
placebo with or 
without vitamin B 
capsules (Pierre 
Fabre) 

600mg/day ¶ All-cause mortality(HR, 
RR) 

¶ Cardiac death(RR) 

¶ MI (non-fatal)(HR, RR) 

¶ Stroke(HR, RR) 

¶ All revascularisation(HR, 
RR) 

Median 4.7 
years 

46% MI 

 

No acute details 

 

Less than 12 
months  

(median 101 
days) 

2.  GISSI-P 1999167 

 

GISSI-P 

CG48  RCT 

(participants 
not blinded) 

EPA plus DHA with 
or without vitamin E 
capsules  versus 
placebo with or 
without vitamin E 
capsules (Pharmacia 
UpJohn + Societa 
Prodotti Antibiotici) 

850-882mg/day ¶ All-cause mortality(HR) 

¶ Cardiac death(RR) 

¶ Sudden death(RR) 

¶ MI (non-fatal)(RR) 

¶ Stroke(fatal and non-
fatal) (RR) 

¶ Revascularisation(RR) 

¶ Adverse events(RR) 

Median 3.5 
years 

100% MI 

 

CABG or PTCA = 
5% 

Median 25 days 

3.  Kromhout 
2010238,238 

 

Alpha Omega 

New RCT Margarine with EPA 
plus DHA with or 
without ALA  versus 
placebo with or 
without ALA 
margarine (Uniliver) 

400mg/day of 
EPA plus DHA 

2g of ALA 

or combination 

¶ All-cause mortality (HR) 

¶ Cardiac death (HR) 

¶ Averse events  

Median 3.4 
years 

100% MI  

No details of 
acute treatment 

Up to 10 years. 
Median 3.7 years 

4.  Matsuzaki 
2009A 274,274 

 

New RCT 

(participants 
not blinded) 

EPA capsules plus 
statin versus statin 
(no brand provided) 

1800mg/day ¶ Coronary death (HR, RR) 

¶ MI  (fatal or non-fatal) 

5 years 

Median 4.7 
years 

Approx. 28% MI 

Historically PTCA 
or CABG = 24% 
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 Study Included in 
CG48 or 
new to 
update 

Study design Intervention/ 
comparisons 

Dose Outcomes reported Follow up 
period 

% people with MI 

JELIS (HR, RR) 

¶ Revascularisation (HR, 
RR) 

¶ Hospitalisation (HR, RR) 

Over 6 months 

5.  Nilsen 2001324 

 

CG48  RCT EPA plus DHA 
capsules versus 
placebo (corn oil) 
capsules (Omacor-R) 

1700mg/day ¶ All-cause mortality (HR, 
RR) 

¶ Cardiac mortality (HR,RR) 

¶ MI (HR, RR) 

¶ Revascularisation (HR, 
RR) 

2 years  

 

Median 1.5 
years 

100% MI 

Thrombolysis = 
38% 

Unclear 
remainder 

4-8 days after MI 

6.  Rauch 
2010377,378 

 

OMEGA 

New RCT EPA plus DHA 
capsules versus 
placebo (olive oil) 
capsules (Pronova 
Biocare) 

1000mg/day ¶ All-cause mortality (RR) 

¶ Sudden death (RR) 

¶ Revascularisation (RR) 

¶ Stroke (RR) 

¶ Adverse events 
(frequency of reported 
event rather than number 
of participants) 

1 year 100% MI 

PCI =78% 

Thrombolysis = 
8% 

No 
revascularisation 
= 19% 

3-14 days 

 

Table 8: Subgroups based on direct (75-100% people who had an MI) and indirect populations (less than 75% people who had an MI) 

Study 
Intervention/ 
Comparisons Dose 

Follow up period 
(years) 

% people with 
MI Time since MI 

No. 
participants Control 

75-100% people who had an MI 

Kromhout 
2010238,238 

Margarine with EPA 
plus DHA with or 
without ALA 

400mg/day Median 3.4years 100% Up to 10 years. 
Median 3.7 years 

4837 Margarine with 
ALA 

GISSI-P 1999167 EPA plus DHA capsule 
with or without   

vitamin E 

850-882 mg/day 3.5years 100% Median 16 days 11324 Vitamin E with 
or without 
placebo 
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Study 
Intervention/ 
Comparisons Dose 

Follow up period 
(years) 

% people with 
MI Time since MI 

No. 
participants Control 

Nilsen 2001324 EPA plus DHA capsule 1700mg/day 2 years  

Median 1.5 years 

100% 4-8 days after MI 300 Corn oil 

Rauch 2010377,378 

 

EPA plus DHA capsule  1000mg/day 1 year 100% 3-14 days 3851 Olive oil 

Less than 75%  people who had an MI 

Galan 2011156,157 EPA plus DHA 
capsules with or 
without  vitamin B 

600mg/day Median 4.7 years Approx 46% Less than 12 
months. Median 
101 days 

2501 Vitamin B plus 
placebo 

Matsuzaki 
2009A274,274  

EPA capsules plus 
statin 

1800 mg/day 5 years 

Median 4.7 years 

Approx 28% Over 6 months 3664 Statin 

 

Table 9: Subgroups based on onset of omega-3 fatty acids intervention after MI; less than 3 months versus more than 3 months 

Study 
Intervention/ 
Comparisons Dose 

Follow up period 
(years) 

% people with 
MI Time since MI 

No. 
participants Control 

Less than 3 months after an MI 

GISSI-P1999167 EPA plus DHA capsule 
with or without   

vitamin E 

850-882mg/day 3.5 years 100% Median 16 days 11324 Vitamin E with or 
without  placebo 

Nilsen 2001324 EPA plus DHA capsule 1700mg/day 2 years 

Median 1.5years 

100% 4-8 days after MI 300 Corn oil 

Rauch 2010377,378 EPA plus DHA capsule  1000mg/day 1 year 100% 3-14 days 3851 Olive oil 

More than 3 months following an MI 

Galan 2011156,157 EPA plus DHA 
capsules with or 
without  vitamin B 

600mg/day Median 4.7 years 46% Less than 12 
months. Median 
101 days 

2501 Vitamin B plus 
placebo 

Kromhout 
2010238,238 

Margarine with EPA 
plus DHA with or 

400mg/day Median 3.4 years 100% Up to 10 yrs. 
Median 3.7 years 

4837 Margarine with 
ALA 
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Study 
Intervention/ 
Comparisons Dose 

Follow up period 
(years) 

% people with 
MI Time since MI 

No. 
participants Control 

without ALA 

Matsuzaki 2009A 
274,274 

EPA capsules plus 
statin 

1800 mg/day 5 years 

Median 4.7 years 

28% Over 6 months 3664 Statin 

 

Table 10: Subgroups based on food versus capsule form of omega-3 fatty acids 

Study 
Intervention/ 
Comparisons Dose 

Follow up period 
(years) 

% people who 
had an MI Time since MI 

No. 
participants Control 

Food source 

Kromhout 2010238,238 Margarine with EPA 
plus DHA with or 
without ALA 

400mg/day Median 3.4 years 100% Up to 10 years. 
Median 3.7 years 

4837 Margarine with 
ALA 

Capsule 

Galan 2011156,157 EPA plus DHA 
capsules with or 
without vitamin B 

600mg/day Median 4.7 years 46% Less than 12 
months.  

Median 101 days 

2501 Vitamin B plus 
placebo 

GISSI-P 1999167 EPA plus DHA 
capsule with or 
without   

vitamin E 

850-882mg/day 3.5 years 100% Median 16 days 11324 Vitamin E with 
or without  
placebo 

Nilsen 2001324 EPA plus DHA 
capsule 

1700mg/day 2 years 

Median 1.5 years 

100% 4-8 days after MI 300 Corn oil 

Matsuzaki 
2009A274,274  

EPA capsules plus 
statin 

1800 mg/day 5 years 

Median 4.7 years 

28% Over 6 months 3664 Statin 

Rauch 2010377,378 EPA plus DHA 
capsule  

1000mg/day 1 year 100% 3-14 days 3851 Olive oil 
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Table 11: GRADE profile: omega-3 fatty acids versus placebo (all-cause mortality) 

Quality assessment No of patients Effect Quality Importance 

No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other  Omega-3-
fatty acids 

Control Relative 
(95% CI) 

Absolute 

All-cause mortality (hazard ratio) - all cause mortality167,238,324,377 

4 Randomised 
trials 

Seriousa Seriousb No serious 
indirectnessc,d 

No serious 
imprecision 

Nonee 518/7310  
(7.1%) 

558/7296  
(7.6%) 

HR 0.93 
(0.82 to 
1.05) 

5 fewer per 
1000 (from 
13 fewer to 4 
more) 

LOW CRITICAL 

All-cause mortality and timing - treatment within 3 months of MI167,324,377 

3 Randomised 
trials 

Seriousf Seriousg No serious 
indirectnessd 

No serious 
imprecision 

Noneh 355/4905  
(7.2%) 

374/4863  
(7.7%) 

HR 0.89 
(0.77 to 
1.03) 

8 fewer per 
1000 (from 
17 fewer to 2 
more) 

LOW CRITICAL 

All-cause mortality and timing - treatment initiated more 3 months after MI238,238 

1 Randomised 
trial 

Seriousi No serious 
inconsistencyj 

No serious 
indirectnessk 

No serious 
imprecision 

Nonel 183/2405  
(7.6%) 

184/2433  
(7.6%) 

HR 1.02 
(0.82 to 
1.27) 

1 more per 
1000 (from 
13 fewer to 
19 more) 

MODERATE CRITICAL 

All-cause mortality, food source of omega-3 fatty acids (spreads/margarines)238,238 

1 Randomised 
trial 

Seriousi No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None 183/2405  
(7.6%) 

184/2433  
(7.6%) 

HR 1.02 
(0.82 to 
1.27) 

1 more per 
1000 (from 
13 fewer to 
19 more) 

MODERATE CRITICAL 

All-cause mortality, capsule source 167,324,377 

3 Randomised 
trials 

Serious
m 

Seriousn No serious 
indirectnessk,
d 

No serious 
imprecision 

Noneo 335/4905  
(6.8%) 

374/4863  
(7.7%) 

HR 0.89 
(0.77 to 
1.03) 

8 fewer per 
1000 (from 
17 fewer to 2 
more) 

LOW CRITICAL 

(a) Two of the 4 studies had unclear methods of randomisation and allocation concealment. Two of the 4 provided hazard ratio data and it was calculated in remaining 2 studies. In 1 study 
participants were not blinded. In the study by GISSI, that contributed the most to the overall result, participants had not undergone acute management strategies in-line with current 
practice.  

(b) I2 = 58%, p=0.07. This is resolved when separating data by onset of treatment (less than 3 vs.more than 3 months) and by method of supplementation (capsule versus food supplement). 
(c) All studies included a 100% population of people who had an MI.  
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(d) Nilsen324 participants were recruited from a coastal area in Norway and according to the authors received a diet rich in fish product, however no dietary analysis was provided. 
(e) In 5 of the 7 studies the study was funded by the same company that provided the intervention (either a pharmaceutical company or Unilever).  
(f) In 2 of the 3 studies it was unclear if the groups were followed up for equal durations, although it was possible to calculate hazard ratios. In 2 of the 3 studies it was unclear if the authors 

performed allocation concealment. In 1 study participants were not blinded. In the study by GISSI, that contributed the most to the overall result, participants had not undergone acute 
management strategies in-line with current practice. 

(g) I2=70%.  
(h) In 2 of the 3 studies the study was funded by the same company that provided the intervention (either a pharmaceutical company or Unilever).  
(i) There were unclear methods reported on randomisation. The authors provided hazard ratio calculations to account for any differences in follow-up periods. The study was underpowered 

to detect differences in fatal coronary heart disease.  
(j) Heterogeneity could not be calculated. 
(k) The study included a 100% population of people who had an MI. 
(l) The study was funded by the same company that provided the intervention (Unilever).  
(m) For 2 of the 3 studies it was unclear whether the authors performed allocation concealment and in one study it was unclear how the authors randomised participants. Hazard ratios were 

calculated for 2 of the 3 studies. In the study by GISSI, that contributed the most to the overall result, participants had not undergone acute management strategies in-line with current 
practice. 

(n) I2 = 67% (p=0.05).  
(o) Two of the 3 studies were funded by the pharmaceutical company that provided the supplement. It was unclear if this was the same for 1 of the 3 studies. 

Table 12: GRADE profile: omega-3 fatty acids versus placebo (cardiac mortality) 

Quality assessment No of patients Effect Quality Importance 

No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other  Omega-3 
fatty 
acids 

Control Relative 
(95% CI) 

Absolute 

Cardiac mortality (hazard ratio)238,324 

2 Randomised 
trials 

Seriousa No serious 
inconsistency 

No serious 
indirectnessb,c 

Seriousd Nonee 88/2555  
(3.4%) 

90/2583  
(3.5%) 

HR 0.98 
(0.73 to 
1.32) 

1 fewer per 
1000 (from 9 
fewer to 11 
more) 

VERY LOW CRITICAL 

Cardiac mortality and food source of omega-3 fatty acids (spreads/margarine) (hazard ratio)238,238 

1 Randomised 
trial 

Seriousf No serious 
inconsistencyg 

No serious 
indirectness 

Very 
serioush 

None 80/2405  
(3.3%) 

82/2433  
(3.4%) 

HR 0.98 
(0.72 to 
1.34) 

1 fewer per 
1000 (from 9 
fewer to 11 
more) 

VERY LOW CRITICAL 

Cardiac mortality and capsule omega-3 fatty acids (hazard ratio)324 

1 Randomised Seriousi No serious No serious Very None 8/150  8/150  HR 1.02 1 more per VERY LOW CRITICAL 
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Quality assessment No of patients Effect Quality Importance 

trial inconsistencyg indirectnessc serioush (5.3%) (5.3%) (0.38 to 
2.73) 

1000 (from 33 
fewer to 86 
more) 

Cardiac mortality, and treatment initiated within 3 months of MI(hazard ratio)324 

1 Randomised 
trial 

Seriousi No serious 
inconsistencyg 

No serious 
indirectnessc 

Very 
serioush 

None 8/150  
(5.3%) 

8/150  
(5.3%) 

HR 1.02 
(0.38 to 
2.73) 

1 more per 
1000 (from 33 
fewer to 86 
more) 

VERY LOW CRITICAL 

Cardiac mortality, and treatment initiated more than 3 months after MI (hazard ratio)238,238 

1 Randomised 
trials 

Seriousf No serious 
inconsistencyg 

No serious 
indirectness 

Very 
serioush 

None 80/2405  
(3.3%) 

82/2433  
(3.4%) 

HR 0.98 
(0.72 to 
1.34) 

1 fewer per 
1000 (from 9 
fewer to 11 
more) 

VERY LOW CRITICAL 

Cardiac mortality (relative risk)167,238,324 

3 Randomised 
trials 

Seriousj No serious 
inconsistency 

No serious 
indirectnessc 

No serious 
imprecision 

None 379/8221  
(4.6%) 

438/825
1  
(5.3%) 

RR 0.87 
(0.76 to 
0.99) 

7 fewer per 
1000 (from 1 
fewer to 13 
fewer) 

MODERATE CRITICAL 

Cardiac mortality plus food source of omega-3 fatty acids (spreads/margarines)238,238 

1 Randomised 
trial 

Seriousf No serious 
inconsistencyg 

No serious 
indirectness 

Seriousd None 80/2405  
(3.3%) 

82/2433  
(3.4%) 

RR 0.99 
(0.73 to 
1.34) 

0 fewer per 
1000 (from 9 
fewer to 11 
more) 

LOW CRITICAL 

Cardiac mortality plus capsule167,324 

2 Randomised 
trials 

Seriousj No serious 
inconsistency 

No serious 
indirectnessc 

Seriousk None 299/5816  
(5.1%) 

356/581
8  
(6.1%) 

RR 0.84 
(0.72 to 
0.98) 

10 fewer per 
1000 (from 1 
fewer to 17 
fewer) 

MODERATE CRITICAL 

(a) In 2 of the 2 studies, it was unclear how the authors randomised participants, and 1 of the 2 studies it was unclear whether the authors performed allocation concealment.  
(b) The study used a 100% population of people who had an MI.  
(c) Nilsen324 participants were recruited from a coastal area in Norway and according to the authors received a diet rich in fish product, however no dietary analysis was provided. 
(d) 95% confidence intervals crossed 1 MID (1.25). 
(e) 2 of 2 studies were sponsored by the same companies that provided the intervention. 
(f) It was unclear how the authors randomised participants. The study was underpowered to detect differences in fatal coronary heart disease. 
(g) Heterogeneity not applicable. 
(h) 95% confidence intervals crossed 2 MIDs (0.75 and 1.25.). 
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(i) It was unclear whether the authors performed allocation concealment or randomisation.  Nor did the authors provide power calculations, thus there is a risk of a Type II error. 
(j) In the study that contributed to the majority of the outcome, it is unclear how the authors randomised or whether they performed allocation concealment. In the study by GISSI, that 

contributed the most to the overall result, participants had not undergone acute management strategies in-line with current practice. 
(k) 95% confidence interval crossed 1 MID (0.75) 

Table 13: GRADE profile: omega-3 fatty acids versus placebo (sudden death) 

Quality assessment No of patients Effect Quality Importance 

No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other  Omega-3 
fatty 
acids 

Control Relative 
(95% CI) 

Absolute 

Sudden death (hazard ratio)377,378 

1 Randomised 
trial 

Serious a No serious 
inconsistency 

No serious 
indirectness 

Very 
seriousb 

Nonec 28/1919  
(1.5%) 

29/1885  
(1.5%) 

HR 0.95 
(0.57 to 
1.60) 

1 fewer per 
1000 (from 7 
fewer to 9 
more) 

VERY 
LOW 

CRITICAL 

Sudden death (relative risk)167,377 

2 Randomised 
trials 

Seriousd No serious 
inconsistency 

No serious 
indirectness 

Seriouse None 150/7585  
(2%) 

193/755
3  
(2.6%) 

RR 0.78 
(0.63 to 
0.96) 

6 fewer per 
1000 (from 1 
fewer to 9 
fewer) 

LOW CRITICAL 

(a) One study with 100% population of people who had an MI had large confidence intervals. It was unclear whether the authors performed allocation concealment. The study was 
underpowered to detect differences in sudden cardiac death. 

(b) 95% confidence intervals crossed 2 MIDs (0.75 and 1.25). 
(c) The paper was sponsored by the same company that provided the intervention. 
(d) Participants in the GISSI-P167 study were not blinded. Nor had the participants undergone acute management strategies in-line with current practice. 
(e) 95% confidence intervals crossed 1 MID (0.75). 
 

Table 14: GRADE profile: omega-3 fatty acids versus placebo (reinfarction) 

Quality assessment No of patients Effect Quality Importance 

No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other  Omega-3 
fatty 

Control Relative 
(95% CI) 

Absolute 
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Quality assessment No of patients Effect Quality Importance 

acids 

Reinfarction (hazard ratio)324 

1 Randomised 
trial 

Seriousa No serious 
inconsistency 

No serious 
indirectness 

Seriousb None 21/150 
(14%) 

15/150 
(10%) 

HR 1.43 
(0.74 to 
2.78) 

40 more per 
1000 (from 
25 fewer to 
154 more) 

LOW IMPORTANT 

Reinfarction (relative risk)167,324 

2 Randomised 
trials 

Seriousc No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecisiond 

None 154/5816  
(2.6%) 

152/5818  
(2.6%) 

RR 1.01 
(0.81 to 
1.26) 

0 more per 
1000 (from 
5 fewer to 7 
more) 

MODERATE IMPORTANT 

(a) It was unclear how the authors performed randomisation or whether allocation concealment was performed. However, the authors did calculate hazard ratios to take into account any 
differences in follow-up. No power calculations were provided, so there is risk of a Type II error. 

(b) 95% confidence intervals crossed 2 MIDs (0.75 and 1.25). 
(c) Participants in the GISSI-P167 study were not blinded and contributed to 90.1% of overall outcome. Nor had the participants undergone acute management strategies in-line with current 

practice. 
(d) The confidence intervals just crossed 1 MID (1.25) but were within range of being acceptable. 

Table 15: GRADE profile: omega-3 fatty acids versus placebo (revascularisation) 

Quality assessment No of patients Effect Quality Importance 

No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other  Omega-3 
fatty acids 

Control Relative 
(95% CI) 

Absolute 

Revascularisation (hazard ratio)324 

1 Randomised 
trial 

Seriousa No serious 
inconsistency 

No serious 
indirectness
b 

No serious 
imprecisionc 

None 43/150  
(28.7%) 

49/150  
(32.7%) 

HR 0.92 
(0.61 to 
1.39) 

22 fewer per 
1000 (from 
112 fewer to 
96 more) 

MODERATE IMPORTANT 

Revascularisation (relative risk)167,324,377 

3 Randomised 
trials 

Seriousd No serious 
inconsistency 

No serious 
indirectness
b 

No serious 
imprecision 

None 1878/7735  
(24.3%) 

1852/77
03  
(24%) 

RR 1.01 
(0.95 to 
1.07) 

2 more per 
1000 (from 12 
fewer to 17 
more) 

MODERATE IMPORTANT 

(a) It was unclear whether allocation concealment was performed or how the authors randomised participants. No power calculations were provided, so there is risk of a Type II error. 
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(b) 100% of the population had an MI. Nilsen324 participants were recruited from a coastal area in Norway and according to the authors received a diet rich in fish product, however no 
dietary analysis was provided. 

(c) 95% confidence intervals crossed 2 MIDs (0.75 and 1.25). 
(d) Participants in the GISSI-P167 study were not blinded and made the greatest contribution to the overall result. Nor had the participants undergone acute management strategies in-line 

with current practice. 

Table 16: GRADE profile: omega-3 fatty acids versus placebo (stroke) 

Quality assessment No of patients Effect Quality Importance 

No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other  Omega-3 
fatty 
acids 

Control Relative 
(95% CI) 

Absolute 

Stroke (hazard ratio)156,157 

1 Randomised 
trial 

No 
serious 
risk of 
bias 

No serious 
inconsistency 

No serious 
indirectnessa 

Very seriousb Nonec 29/1253  
(2.3%) 

28/1248  
(2.2%) 

HR 1.04 
(0.63 to 
1.71) 

1 more per 
1000 (from 
8 fewer to 
16 more) 

LOW IMPORTANT 

Stroke (relative risk)167 

1 Randomised 
trial 

Seriousd No serious 
inconsistency 

No serious 
indirectness 

Seriouse None 424/566
6  
(7.5%) 

585/566
8  
(10.3%) 

RR 0.3 
(0.64 to 
0.82) 

72 fewer per 
1000 (from 
19 fewer to 
37 fewer) 

LOW IMPORTANT 

(a) Less than 50% of the population used in the study had an MI. 
(b) 95% confidence intervals crossed 2 MIDs (0.75 and 1.25). 
(c) The study was sponsored by the same company that provided the intervention.  
(d) Participants were not blinded. Nor had the participants undergone acute management strategies in-line with current practice. 
(e) 95% confidence intervals crossed 1 MID (0.75). 

 

Table 17: GRADE profile: omega-3 fatty acids versus placebo (adverse events) 

Quality assessment No of patients Effect Quality Importance 

No of Design Risk of Inconsistency Indirectness Imprecision Other  Omega-3 Control Relative Absolute 



 

 

L
ife

sty
le 

S
e
c
o
n
d
a

ry p
re

v
e
n
tio

n
 o

f m
yo

c
a

rd
ia

l in
fa

rc
tio

n
 

N
a

tio
n
a

l C
lin

ic
a

l G
u
id

e
lin

e
 C

e
n
tre

, 2
0

1
3

.
 

7
3 

U
p
d

a
te

 2
0
1

3 

Quality assessment No of patients Effect Quality Importance 

studies bias fatty acids (95% CI) 

Adverse events: gastrointestinal disturbances, nausea, prostate cancer, cancer mortality 167,238 

2 Randomised 
trials 

Seriousa Very seriousb No serious 
indirectnessc 

No serious 
imprecision 

Noned 338/8071  
(4.2%) 

242/810
1  
(3%) 

RR 1.40 
(1.19 to 
1.65) 

12 more 
per 1000 
(from 6 
more to 19 
more) 

VERY LOW IMPORTANT 

Adverse events and timing less than 3months167 

1 Randomised 
trial 

Seriouse No serious 
inconsistency
f 

No serious 
indirectness 

No serious 
imprecision 

None 215/5666  
(3.8%) 

119/566
68  
(0.21%) 

RR 1.81 
(1.45 to 
2.25) 

2 more per 
1000 (from 
1 more to 
3 more) 

MODERATE IMPORTANT 

Adverse events and timing over 3months238,238 

1 Randomised 
trial 

Seriousg No serious 
inconsistency 

No serious 
indirectness 

Serioush None 123/2405  
(5.1%) 

123/243
3  
(5.1%) 

RR 1.01 
(0.79 to 
1.29) 

0 more per 
1000 (from 
10 fewer to 
14 more) 

LOW IMPORTANT 

Adverse events and food source of omega-3 fatty acids(spreads/margarines)238,238 

1 Randomised 
trial 

Seriousg No serious 
inconsistency 

No serious 
indirectness 

Serioush None 123/2405  
(5.1%) 

123/243
3  
(5.1%) 

RR 1.01 
(0.79 to 
1.29) 

1 more per 
1000 (from 
11 fewer to 
15 more) 

LOW IMPORTANT 

Adverse events and capsule source of omega-3 fatty acids167 

1 Randomised 
trial 

Seriouse No serious 
inconsistency
f 

No serious 
indirectness 

No serious 
imprecision 

Nonei 215/5666  
(3.8%) 

119/566
8  
(2.1%) 

RR 1.81 
(1.45 to 
2.25) 

17 more 
per 1000 
(from 9 
more to 26 
more) 

MODERATE IMPORTANT 

(a) In 1 of the 2 studies the participants were not blinded, which may influence the outcome. In the study by GISSI, that contributed the most to the overall result, participants had not 
undergone acute management strategies in-line with current practice. 

(b) I2 =92%, p< 0.0001 
(c) 100% of the population had an MI. 
(d) Both studies were sponsored by the same companies that provided the intervention.  
(e) The study was not blinded. Nor had the participants undergone acute management strategies in-line with current practice 
(f) Heterogeneity could not be calculated. 
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(g) It was unclear how the authors randomised. The study was underpowered to detect differences in fatal coronary heart disease. Unclear if underpowered to detect differences in adverse 
events. 

(h) 95% confidence intervals crossed 1 MID (1.25). 
(i) The paper was funded by the pharmaceutical company that provided the intervention. 
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Table 18: GRADE profile: omega-3 fatty acids versus placebo (hospitalisation) 

Quality assessment No of patients Effect Quality Importance 

No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other  Omega -3 
fatty 
acids 

Control Relative 
(95% CI) 

Absolute 

Hospitalisation (hazard ratio)274,274 

1 Randomised 
trial 

No 
serious 
risk of 
bias 

No serious 
inconsistencya 

Seriousb Seriousc None 145/1808  
(8%) 

178/182
6  
(9.7%) 

HR 0.79 
(0.63 to 
0.99) 

20 fewer per 
1000 (from 1 
fewer to 35 
fewer) 

LOW IMPORTANT 

(a) No heterogeneity was detected. 
(b) The paper had a mixed population consisting of people who had an MI and people who have hypercholesterolaemia. 
(c) 95% confidence intervals crossed line of no effect and 1 MID (0.75). 

Table 19: GRADE profile: omega-3 fatty acids versus placebo (quality of life) 

Quality assessment No of patients Effect Quality Importance 

No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other  Omega -3 
fatty 
acids 

Control Relative 
(95% CI) 

Absolute 

Quality of life 

0 No evidence 
available 

- - - - None - - - - - CRITICAL 
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5.1.3.3 Economic evidence 

Published literature  

Three studies with the relevant comparison were included in CG48: 2 published non-UK analyses, 150, 
242 and 1 unpublished UK analysis submitted by Solvay as part of a call for evidence.202Two additional 
studies were identified from the update searches published since the cut-off date for searches in 
CG48: Quilici 2006372,372 which appears to be the publication of the unpublished UK analysis 
submitted for CG48, and Schmier 2006.401,401All analyses were based on effectiveness data from the 
GISSI-P clinical trial.167 

None of the studies from CG48 were included in the update review because of their potentially 
serious limitations; in fact they are based on effectiveness evidence from the GISSI-P study which 
does not reflect the overall current evidence base. 167 

Although the GISSI-P study was included in our clinical review (see Table 7), its results favour 
treatment with omega-3 fatty acids which is in disagreement with more recent studies. If the review 
were only to consider the results of the GISSI-P trial this would be ignoring evidence more applicable 
to the current setting (Kromhout et al (2010)238,238 and Rauch et al (2010)).377,378 In these studies, 
people who had an MI were treated with current strategies such as percutaneous coronary 
intervention and modern medical treatments including statins. These newer studies reach 
conclusions at odds with the GISSI-P study. As these newer studies are more applicable to current 
clinical practice, the conclusions of an economic evaluation based on the GISSI-P study would be 
unreliable. 

CG48 cost effectiveness modelling 

A model was developed for the previous guideline, CG48, to estimate the cost effectiveness of 
omega-3-fatty acids supplements for people after a recent MI who cannot comply with 
recommendations for the dietary intake of fatty fish. This model was based on the GISSI-P 167and 
DART1 trial.321 In this guideline update, DART1 has been included in the review on oily fish 
consumption (see Section 5.1.4) and excluded from this review on omega-3 fatty acids as the 
intervention was consumption of fish. Although a sensitivity analysis was carried out where results 
from GISSI-P were analysed separately, as explained above, any economic evaluation based solely on 
the GISSI-P study would be considered not reflective of the current evidence base. For these reasons, 
the original model developed for CG48 was excluded from the evidence review.  

A new cost-effectiveness analysis was not developed for this question. In fact, the clinical evidence 
update shows that omega-3 fatty acids are not clinically effective in the context of current care. 
Given they are associated with some costs, no formal economic evaluation is required to show that 
they are not cost-effective.  

Intervention costs  

Capsules available over-the-counter and margarine-supplemented with omega-3 fatty acids will both 
be purchased by people who had an MI and so will not have a cost to the NHS. See Table 20 for costs 
of capsules available on prescription.  
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Table 20: Unit cost of capsules available on prescription 

Drug Units/pack Cost/pack Units/day Cost/day Cost/year 

Omacor (EHA 
460mg, DHA 
380 mg) 

28 £14.24 1 £0.51 £185.63 

Maxepa (EHA 
170mg, DHA 
115mg) 

200 £29.28 3 £0.44 £160.31 

EHA = eicosapentaenoic acid; DHA = docosahexaenoic acid 
Costs are from the Drug Tariff August 2012; Omacor® dose for secondary prevention of MI from the British National 
Formulary 63208; Maxepa® dose calculated to achieve similar EHA and DHA levels as for Omacor® as MI secondary not 
licensed indication. 

5.1.3.4 Evidence statements 

5.1.3.4.1 Clinical 

All-cause mortality 

Hazard ratio 

¶ Four studies with 14,606 people found omega-3 fatty acids treatment (food source and capsule) 
may reduce the risk of all-cause mortality compared with placebo (HR 0.93 [0.82 to 1.05]) [Low 

quality evidence]. 

¶ One study with 4837 people showed a food source of omega-3 fatty acids has a similar effect on 
the risk of all-cause mortality compared with placebo, but there was some uncertainty (HR 1.02 

[0.82 to 1.27]) [Moderate quality evidence]. 

¶ Three studies with  9768 people showed a capsule form of omega-3 fatty acids may reduce the 
risk of all-cause mortality compared with placebo treatment (HR 0.89 [0.77 to 1.03]) [Low quality 

evidence]. 

¶ One study with 4837 people showed that omega-3 fatty acids treatment initiated within 3 months 
after an MI may reduce the risk of all-cause mortality compared with placebo treatment (HR 0.89 

[0.77 to 1.03]) [Low quality evidence]. 

¶ Three studies with 9768 people showed that omega-3 fatty acids treatment starting more than 3 
months after an MI has no effect on the risk of all-cause mortality compared with placebo 

treatment, but there was some uncertainty (HR 1.02 [0.82 to 1.27]) [Moderate quality evidence]. 

Cardiac mortality 

Hazard ratio  

¶ Two studies with 5138 people showed omega-3 fatty acids(food source and capsule) has no effect 
on the risk of cardiac mortality compared with placebo, but there was considerable uncertainty 

(HR 0.98 [0.73 to 1.32]) [Very low quality evidence]. 

¶ One study with 4837 people reported a food source of omega-3 fatty acids has no effect on the 
risk of cardiac mortality compared with placebo, but there was considerable uncertainty (HR 0.98 

[0.72 to 1.34]) [Very low quality evidence]. 

¶ One study with 300 people reported a capsule form of omega-3 fatty acids has no effect on the 
risk of cardiac mortality compared with placebo, but there was considerable uncertainty (HR 1.02 

[0.38 to 2.73]) [Very low quality evidence]. 
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¶ One study with 300 people reported starting omega-3 fatty acids treatment within the first 3 
months after an MI  has no effect on the risk of cardiac mortality compared with placebo, but 

there was considerable uncertainty (HR 1.02 [0.38 to 2.73]) [Very low quality evidence]. 

¶ One study with 4837 people reported omega-3 fatty acids treatment starting more than 3 months 
after an MI has a similar effect on the risk of cardiac mortality compared with placebo, but there 

was considerable uncertainty (HR 0.98 [0.72 to 1.34]) [Very low quality evidence]. 

Relative risk 

¶ Three studies with 16,472 people reported omega-3 fatty acids(food source and capsule) may 
reduce the risk of cardiac mortality compared with placebo in  people who had an MI (RR 0.87 

[0.76 to 0.99]) [Moderate quality evidence]. 

¶ One study with 4837 people reported a food source of omega-3 fatty acids has no effect on the 
risk of cardiac mortality compared with placebo in people who had an MI, but there was 

considerable uncertainty (RR 0.99 [0.73 to 1.34]) [Low quality evidence]. 

¶ Two studies with 11,634 people reported a capsule form of omega-3 fatty acids may reduce the 
risk cardiac mortality compared with placebo in people who had an MI, but there was some 

uncertainty (RR 0.84 [0.72 to 0.98]) [Moderate quality evidence]. 

Sudden death 

Hazard ratio 

¶ One study with 3804 people reported omega-3 fatty acids treatment has no effect on the risk of 
sudden death compared with placebo in people who had an MI, but there was considerable 

uncertainty (HR 0.95 [0.56 to 1.59]) [Very low quality evidence]. 

Relative risk 

¶ Two studies with 15,138 people reported omega-3 fatty acids may reduce the risk of sudden 
death compared with placebo in people who had an MI, but there was some uncertainty (RR 0.78 

[0.63 to 0.96]) [Low quality evidence]. 

Myocardial infarction 

Hazard ratio 

¶ One study with 300 people reported capsule form of omega-3 fatty acids increases the risk of 
reinfarction compared with placebo in people who had an MI but there was considerable 

uncertainty (HR 1.43 [0.74 to 2.78]) [Low quality evidence]. 

Relative risk 

¶ Two studies with 11,634 people reported capsule form of omega-3 fatty acids has no effect on the 
risk of reinfarction in people who had an MI  compared with placebo, but there was some 

uncertainty (RR 1.01 [0.81 to 1.26]) [Moderate quality evidence]. 

Revascularisation 

Hazard ratio 

¶ One study with 300 people reported capsule form of omega-3 fatty acids may reduce the risk of 
revascularisation compared with placebo but there was considerable uncertainty (HR 0.92 [0.61 

to 1.39]) [Moderate quality evidence]. 
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Relative risk 

¶ Three studies with 15,438 people reported capsule form of omega-3 fatty acids has no effect on 
the risk of revascularisation compared with placebo in people who had an MI (RR 1.01 [0.95 to 
1.07]) [Moderate quality evidence]. 

 

Stroke 
 
Hazard ratio 

¶ One study with 2501 people reported capsule form of omega-3 fatty acids has no effect on the 
risk of stroke as compared with placebo in people who had an MI, but there was considerable 

uncertainty (HR 1.04 [0.63 to 1.71]) [Low quality evidence]. 

¶ One study with 11,334 people reported omega-3 fatty acids may reduce the risk of stroke 
compared with placebo in people who had an MI, but there was some uncertainty (RR 0.73 [0.64 

to 0.82]) [Low quality evidence]. 

Adverse events 

Relative risk 

¶ Two studies with 16,172 people reported omega-3 fatty acids (food source and capsule) increased 
the number of adverse events compared with placebo, but there was some uncertainty (RR 1.40 

[1.19 to 1.65]) [Very low quality evidence]. 

¶ One study with 11,334 people reported initiating omega-3 fatty acids within 3 months of MI 
increased the number of adverse events compared with placebo people who had an MI (RR 1.81 

[1.45 to 2.25]) [Moderate quality evidence]. 

¶ One study with 4838 people reported initiating omega-3 fatty acids treatment more than 3 
months following an MI has a similar effect on the number of adverse events compared with 

placebo but there was some uncertainty(RR 1.01 [0.79 to 1.29]) [Low quality evidence]. 

¶ One study with 4838 people reported a food source of omega-3 fatty acids has a similar effect on 
the number of adverse events compared with placebo but there was some uncertainty (RR 1.01 

[0.79 to 1.47]) [Low quality evidence]. 

¶ One study with people 11,334 reported capsule form of omega-3 fatty acids increased the risk of 
adverse events compared with controls placebo (RR 1.81 [1.45 to 2.25]) [Moderate quality 

evidence].  

¶ Gastrointestinal disturbances and nausea were the most commonly reported events (4.9% and 
1.4% respectively). 

Rehospitalisation 

Hazard ratio 

¶ One study with 3634 people reported omega-3 fatty acids decreased the risk of rehospitalisation 
compared with placebo but there was some uncertainty (HR 0.79[0.63 to 0.99]) [Low quality 

evidence]. 

 

Quality of life 

¶ No evidence was found on quality of life. 

5.1.3.4.2 Economic 

¶ No economic evidence was included for this question.  
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5.1.4 Oily fish 

A diet rich in oily fish has been included in the recommendation given to people after an MI. The 
previous guideline, CG48, recommended the consumption of 2-4 portions of oily fish per week. There 
is considerable epidemiological evidence that high intake of n-3 fatty acids eicosapentaenoic acid 
(EPA) and docosahexaenoic acid (DHA) commonly found in oily fish such as salmon, herring and 
mackerel, may be associated with low coronary heart disease mortality in the primary prevention of 
cardiovascular disease. 

A meta-analysis of cohort studies suggests fish consumption may reduce the risk of coronary heart 
disease.188,235,462 However, there are limitations with these reviews because they often include 
primary prevention of coronary heart disease studies (not secondary prevention) and it is difficult to 
control for unknown confounders that may influence the outcomes (such as background medication 
and baseline characteristics). It is acknowledged that observational epidemiological studies are useful 
for finding associations between disease and lifestyle factors, since they can include large numbers 
and it can be impractical or unethical to do RCTs for factors such as smoking. However, RCTs are 
available for this review and therefore they were used in preference to cohort studies. RCTs are less 
susceptible to selection bias because background factors (confounders) are mostly similar in the 2 
treatment arms since participants are randomised to the groups. Also, unlike observational studies, 
RCTs rely less on peopleΩs recollection of fish intake which can lead to misreporting of outcomes. 
There is also a chance in cohort studies that something fundamentally different between the groups 
may explain why one group consumes more fish than the other. 

The GDG were interested in finding out what is the clinical evidence for a diet rich in oily fish in the 
secondary prevention of myocardial infarction and the impact this intervention has on all-cause 
mortality, cardiac mortality and reinfarction, in light of new evidence available on the use of omega-3 
fatty acids and to identify any new evidence on oily fish consumption. 

5.1.4.1 What is the clinical and cost effectiveness of consumption of oily fish in all people who have had a 
myocardial infarction? 

For full details see review protocol in Appendix C. 

5.1.4.2 Clinical evidence 

A literature search identified one new RCT relevant to the review.76,77 The 2 studies reviewed in the 
original guideline were also included in this review.75,321 Published evidence from these studies are 
summarised in the clinical GRADE evidence profile below (see Table 11 to Table 19). See also the 
study selection flow chart in Appendix D, forest plots in Appendix I, study evidence tables in 
Appendix G and exclusion list in Appendix J.  

The previous guideline, CG48, recommended that people who had an MI should be advised to 
consume at least 7g of omega 3 fatty acids per week from 2 to 4 portions of oily fish per week. This 
recommendation is based on the DART 1 study by Burr et al and the 10 year follow-up data on this 
trial by Ness et al.75,321 
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Table 21: Summary of included studies 

 Study 
Included in CG48 or 
new to update? Study design 

Intervention/ 
comparisons Dose 

Outcomes 
reported Follow up period 

% people with 
MI 

Time since MI 

1. Burr 198975,77 

 

DART1 

CG48  RCT Fatty fish/no fish 
advice 

At least 2 
portions/wee
k 

¶ All-cause 
mortality (RR) 

¶ Myocardial 
infarction (non-
fatal) (RR) 

¶ Cardiac 
mortality (RR) 

2 years 100% post MI 

After discharge 

2. Burr 200376,77 

 

DART2 

New  RCT Oily fish or 
EPA+DHA 
capsules  versus 
fruit plus sensible 
eating 

420mg/day ¶ All-cause 
mortality (HR) 

¶ Cardiac 
mortality (HR) 

¶ Sudden death 
(HR) 

3-9 years 50% 

History 

3. Ness 2002321 

 

FOLLOW-UP TO 
DART1 

CG48  RCT 

(follow-up 

DART1) 

Fatty fish/no fish 
advice 

At least 2 
portions/wee
k 

¶ All-cause 
mortality (HR) 

¶ Cardiac 
mortality (HR) 

¶ Stroke (fatal) 
(HR) 

10 or more years 100% post MI 
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Table 22: GRADE profile: consumption of oily fish versus control 

 Quality assessment No of patients Effect Quality Importance 

No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other  Oily fish Control Relative 
(95% CI) 

Absolute 

All-cause mortality (hazard ratio)321 

1 Randomised 
trial 

Seriousa No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None 530/1015  
(52.2%) 

553/1018  
(54.3%) 

HR 0.95 
(0.85 to 
1.07) 

18 fewer per 
1000 (from 
57 fewer to 
24 more) 

MODERATE CRITICAL 

Cardiac mortality (hazard ratio)321 

1 Randomised 
trial 

Seriousa No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None 354/1015  
(34.9%) 

384/1018  
(37.7%) 

HR 0.92 
(0.8 to 
1.06) 

24 fewer per 
1000 (from 
62 fewer to 
17 more) 

MODERATE CRITICAL 

Sudden death (hazard ratio)76,77 

1 Randomised 
trial 

Seriousa No serious 
inconsistency 

Seriousb Seriousb None 49/1109  
(4.4%) 

47/1543  
(3%) 

HR 1.43 
(0.95 to 
2.15) 

13 more per 
1000 (from 
2 fewer to 
34 more) 

VERY LOW CRITICAL 

Reinfarction75,77 

1 Randomised 
trial 

Seriousa No serious 
inconsistency 

No serious 
indirectness 

Seriousb None 49/1015  
(4.8%) 

33/1018  
(3.2%) 

RR 1.49 
(0.97 to 
2.30) 

16 more per 
1000 (from 
1 fewer to 
42 more) 

LOW IMPORTANT 

Stroke (hazard ratio)321 

1 Randomised 
trial 

No 
serious 
risk of 
biasa 

No serious 
inconsistency 

No serious 
indirectness 

Very 
seriousc 

None 29/1015  
(2.9%) 

23/1018  
(2.3%) 

HR 1.23 
(0.71 to 
2.14) 

5 more per 
1000 (from 
6 fewer to 
25 more) 

LOW IMPORTANT 

Quality of life 

0 No evidence 
available 

- - - - None - - - - - CRITICAL 

Rehospitalisation 
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 Quality assessment No of patients Effect Quality Importance 

0 No evidence 
available 

- - - - None - - - - - IMPORTANT 

Revascularisation 

0 No evidence 
available 

- - - - None - - - - - IMPORTANT 

Adverse events 

0 No evidence 
available 

- - - - None - - - - - IMPORTANT 

(a) It was unclear whether the authors performed allocation concealment or randomisation. 
(b) The population consisted of less than 50% people who had an MI. 
(c) 95% confidence intervals crossed the line of no effect and 2 MIDs. 
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5.1.4.3 Economic evidence 

Published literature  

No economic evaluations comparing consumption of oily fish with control were identified. 

5.1.4.4 Evidence statements 

5.1.4.4.1 Clinical evidence 

All-cause mortality 

¶ One RCT with 2033 people showed that consumption of oily fish decreases the risk of all-cause 
mortality calculated with time-to-event data compared with a control diet (HR 0.95 [0.85 to 1.07]) 

[Moderate quality evidence]. 

 

Cardiac mortality 

¶ One RCT with 2033 people showed that consumption of oily fish decreases the risk of cardiac 
mortality calculated with time-to-event data compared with a control diet (HR 0.92 [0.80 to 1.06]) 

[Moderate quality evidence]. 

 

Sudden death 

¶ One RCT with 2652 people reported some uncertainty whether consumption of oily fish increases 
the risk of sudden death calculated as time to event data compared with a control diet (HR 1.43 
[0.95 to 2.15]) [Very low quality evidence]. 

 

Reinfarction 

¶ One RCT with 2037 people reported some uncertainty whether consumption of oily fish increases 
the risk of reinfarction compared with a control diet (RR 1.48 [0.96 to 2.24] [Low quality 

evidence]. 

 

Stroke 

¶ One RCT with 2033 people reported considerable uncertainty whether consumption of oily fish 
increases the risk of  stroke calculated as time to event data compared with a control diet (HR 
1.23 [0.71 to 2.14]) [Low quality evidence]. 

 

5.1.4.4.2 Economic 

¶ No relevant economic evaluations were identified. 

5.1.5 Mediterranean diet 

5.1.5.1 Clinical evidence 

A randomised controlled trial 113 recruited patients with a prior MI into either an experimental group 
(who were advised to eat more bread, fruit and vegetables, fish, and less meat, and to replace butter 
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and cheese with rapeseed margarine or a control group (who received no dietary advice). After 27 
months, the trial was stopped prematurely due to better outcomes in the intervention group 
(mortality: intervention 2.6% compared with controls 6.6%). The results of an extended follow up 
were published three years later.113 Mean follow up for survival in the control group was 44.9 month 
and 46.7 months in the experimental group. All-cause mortality (RR 0.44, 95% CI 0.21 to 0.94, P = 
0.03), cardiovascular mortality (RR 0.35, 95% CI 0.15 to 0.83, P = 0.01) and the combination of 
recurrent MI and cardiac death (RR 0.28, 95% CI 0.15 to 0.53, P = 0.03, P = 0.0001) all were reduced 
in the treatment group compared to the control group. 

5.1.6 Low saturated fat 

5.1.6.1 Clinical evidence 

One large randomised controlled trial in patients with a prior MI compared three dietary regimens: 
fat advice (to reduce fat intake to 30% of total energy and to increase the polyunsaturated fat to 
saturated fat ratio to 1.0), fibre advice (to eat more cereal fibre) and fish advice (to eat at least two 
portions of oily fish a week).75,77  A description of this study has been described in section 4.2.2. Each 
intervention was compared to a no advice control group and trial follow up was for 2 years. Fat 
intake only reduced slightly in the fat advice group, although fruit and vegetable intake increased. 
After adjustment for confounders, the fat advice group had the same risk of death as those given no 
advice (RR 1.00, 95% CI 0.77 to 1.30).75,77 

5.1.7 Plant sterols esters 

5.1.7.1 Clinical evidence 

No studies were found of interventions with plant sterol esters for secondary prevention in patients 
after an MI.  

5.1.8 Low glycaemic diets 

5.1.8.1 Clinical evidence 

No studies were found of interventions with low glycaemic diets for secondary prevention in patients 
after an MI. 

5.1.9 Fruit and vegetables 

5.1.9.1 Clinical evidence 

No studies were found of interventions that only increase fruit and vegetable intake for secondary 
prevention in patients after an MI. A trial of the Mediterranean diet described in Section 4.2.5 had an 
increase in fruit and vegetable component in the diet.167   

5.1.10 High fibre diets 

5.1.10.1 Clinical evidence 

Advice to eat more fibre was examined in a large randomised controlled trial in patients with a prior 
MI.75,77 Three dietary regimens were compared with no change in diet: fat advice, fibre advice (to eat 
more cereal fibre to 18g daily) and fish advice (to eat at least two portions of oily fish a week). A 
description of this study has been described in section 4.2.2. Cereal fibre intake in the fibre advice 
group was double that in the group that was not given fibre advice. After adjustment for 
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confounders, the fibre advice group did not have a reduced risk of death compared with the group 
given no advice (RR 1.27, 95% CI 0.99 to 1.67). 

5.1.10.2 Evidence statement(s)  

5.1.10.2.1 Clinical  

Antioxidants 

In patients after an MI there is conflicting evidence for an effect of vitamin E supplementation (alone 
or in combination with other anti-oxidants) on the risk of fatal and non-fatal MI with no consistent 
evidence of a benefit or harm (1++). 

In patients after an MI, vitamin C supplementation does not appear to have any benefit (1++). 

In patients after an MI, beta-carotene may increase cardiovascular deaths (1+). 

Folic acid supplementation 

In unselected patients after an MI, folic acid plus vitamin B12 and B6 supplementation does not 
reduce all-cause mortality or cardiovascular events (1++). 

 In patients with hypercholesterolemia after an MI, the addition of folic acid to statin therapy did not 
confer any additional benefit in reducing cardiovascular events or mortality compared with statin 
therapy alone (1+). 

Mediterranean diet 

In patiŜƴǘǎ ŀŦǘŜǊ ŀƴ aLΣ ŀ ΨaŜŘƛǘŜǊǊŀƴŜŀƴΩ ŘƛŜǘ όƳƻǊŜ ōǊŜŀŘΣ ŦǊǳƛǘΣ ǾŜƎŜǘŀōƭŜǎΣ ŦƛǎƘΣ ŀƴŘ ƭŜǎǎ ƳŜŀǘΣ ŀƴŘ 
replacing butter with margarine) comparable to the fat content of rapeseed oil and olive oil reduces 
all-cause mortality, cardiovascular mortality, and recurrent MI (1+).  

Plant sterol esters 

No studies were found of interventions with plant sterol esters for secondary prevention in patients 
after an MI. 

Low glycaemic diet 

No studies were found of interventions with low glycaemic diets for secondary prevention in patients 
after an MI. 

Fruit and vegetables 

No studies were found of interventions that only examined an increase in fruit and vegetable intake 
for secondary prevention in patients after an MI. 

Low saturated fat 

In a single trial of patients after an MI, advice to reduce dietary saturated fat did not reduce mortality 
(1-). 

Dietary fibre 

In a single trial of patients after an MI, an increase in dietary fibre did not reduce all-cause mortality 
(1-).  
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5.1.11 Recommendations and links to evidence 

Recommendation 

1. Do not routinely recommend eating oily fish for the sole purpose of 
preventing another MI. If people after an MI choose to consume oily 
fish, be aware that there is no evidence of harm, and fish may form part 
of a Mediterranean-style diet. [new 2013] 

Relative values of 
different outcomes 

The GDG discussed the importance and relevance of various outcomes in assessing 
treatments in the context of secondary prevention of MI. For heart disease, mortality 
is clearly of greatest concern. The GDG focussed on total mortality, but also 
considered sudden death and cardiac mortality. However, quality of life was 
considered of critical importance as well, given that many people receive treatment 
to prevent relatively few deaths. 

 

Other events of concern in people after an MI, of lesser importance to mortality, but 
clearly important outcomes for the person who has had an MI and society, were 
stroke, reinfarction and revascularisation. 

 

Rehospitalisation was considered a relevant outcome by the GDG. It is clearly 
undesirable and in addition has significant economic impact. The adverse effects of 
treatment, which impact on quality of life (which was not always measured) were 
also considered relevant. 

Trade-off between 
clinical benefits and 
harms 

Two large randomised controlled trials that compared people who consumed oily 
fish with those who consumed a usual or healthy diet were included in this review. 
No clear evidence was found to show either a net benefit or harm. 

 

The risk of all-cause mortality and cardiac mortality appeared to be reduced in the 
long-term follow-up of people who had an MI who consumed oily fish. In contrast, 
the risk of sudden death and reinfarction appeared to be increased in the same 
people but after a short term follow-up. The results on stroke in the long-term follow 
up are unclear. Possible reasons for the conflicting results in mortality are described 
ōŜƭƻǿ ƛƴ ΨQǳŀƭƛǘȅ ƻŦ ŜǾƛŘŜƴŎŜΩ. 

 

No clinical evidence on health-related quality of life or adverse events was identified. 

 

The GDG considered the impact of the results in light of people not being treated 
using current therapies, such as dual antiplatelet medicines, statins and PCI. Thus, 
the GDG felt the population and their risk of subsequent cardiovascular events is 
very different today and any impact an oily fish diet may have on clinical outcomes 
could be minimal. 

 

Thus, overall the GDG felt there was a lack of high quality evidence to support the 
consumption of oily fish for the secondary prevention of myocardial infarction or 
mortality, particularly in the context of negative studies of omega-3 fatty acids 
supplementation using capsules. 

Economic 
considerations 

No relevant published economic studies were identified. The resource use 
implications to the NHS of advising people to consume oily fish, compared to not 
doing so, will mostly be the time spent giving this information to people. Although 
this would likely take place as part of a wider consultation on dietary and lifestyle 
changes and it is unlikely to have significant time or cost implications, the clinical 
evidence did not support the use of oily fish and therefore any time spent to discuss 
this diet would increase costs without necessarily improving outcomes. 
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Quality of evidence Overall there was no clear evidence to support a recommendation to consume oily 
fish. 

 

Moderate quality evidence suggested that consumption of oily fish had no effect on 
all-cause mortality and cardiac mortality. In contrast, very low to low quality 
evidence showed a negative effect of consumption of oily fish on sudden death and 
reinfarction. The results were downgraded because of imprecision and/or 
indirectness. 

 

There are a number of differences between the studies that reported a negative 
effect of the consumption of oily fish on sudden death versus a positive effect on all-
cause and cardiac mortality. For instance the study that reported a negative effect 
used an indirect population (50% versus 100% people who had an MI) and more 
people chose to take fish oil capsules than consume fish (42% versus 22%). However, 
other variables such as study design, geographical area, EPA intake per week, 
participant blinding, study duration and matching baseline characteristics were 
similar between the 2 studies. 

 

The GDG highlighted that the numerous people who stopped consuming fish reflects 
the tolerability and possibly the adverse events associated with eating oily fish. No 
adverse events possibly linked to a fish diet, such as neurological problems, diagnosis 
of cancers or birth defects were reported in either study. 

Other considerations The previous guideline, CG48, recommended the consumption of at least 7g per 
week of omega-3 fatty acids from 2 to 4 portions of oily fish. This was based on the 
results of DART 1 where people consumed much lower levels of fish, averaging 2.5g 
of omega-3 fatty acids per week. The GDG did not feel that the current evidence 
supported this and therefore this would be a change in practice which may have 
implementation considerations. 

 

The GDG felt that compliance to sustaining a diet rich in oily fish may also be 
difficult. This is reflected by the findings of the RCTs of people switching to the 
capsule form of omega-3 fatty acids instead of eating oily fish (22 to 42%). The lack 
of compliance to the consumption of oily fish may have also reduced the likelihood 
of finding an association between oily fish intake and coronary heart disease. 

 

Although a diet rich in oily fish may not decrease the risk of mortality, stroke or 
reinfarction, promoting a healthy diet is important and healthcare professionals 
could discuss with people who had an MI that although there is no clear evidence to 
support the benefits of oily fish on secondary prevention of MI, there is no evidence 
of harm. The GDG noted that people who had an MI may choose to consume oily fish 
as part of a Mediterranean diet, low in saturated fat. The consumption of fish is 
recommended as part of a Mediterranean style diet (see Mediterranean diet). 

 

It is worth noting that a meta-analysis of prospective cohort studies suggests fish 
consumption may reduce the risk of coronary heart disease. However, there are 
limitations with these reviews because they often include studies of the primary 
prevention of coronary heart disease (rather than secondary prevention) and it is 
difficult to control for other variables that may influence the outcomes (i.e. 
background medication and baseline characteristics). Although it is acknowledged 
that observational epidemiological studies are useful for finding associations 
between disease and lifestyle factors, since they can include large numbers and it 
can be impractical or unethical to do RCTs for factors such as smoking, RCTs are 
available for this review. These were therefore used in preference to cohort studies. 
RCTs can control for the effects of background medication and rely less on ǇŜƻǇƭŜΩǎ 
recollection of fish intake that can be misreported.   
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Recommendation 

2. Do not offer or advise people to use the following to prevent another 
MI: 

¶ omega-3 fatty acid capsules 

¶ omega-3 fatty acid supplemented foods. 

If people choose to take omega-3 fatty acid capsules or eat omega-3 
fatty acid supplemented foods, be aware that there is no evidence of 

harm.[new 2013] 

Relative values of 
different outcomes 

The GDG discussed the importance and relevance of various outcomes in assessing 
treatments in the context of secondary prevention of MI. For heart disease, mortality 
is clearly of greatest concern. The GDG focussed on total mortality, but also 
considered sudden death and cardiac mortality. However, quality of life was 
considered of critical importance as well, given that many people receive treatment 
to prevent relatively few deaths. 

 

Other events of concern in people after an MI, of lesser importance to mortality, but 
clearly important outcomes for the person who has had an MI and society, were 
stroke, reinfarction and revascularisation. 

 

Rehospitalisation was considered a relevant outcome by the GDG. It is clearly 
undesirable and in addition has significant economic impact. The adverse effects of 
treatment, which impact on quality of life (which was not always measured) were 
also considered relevant. 

Trade-off between 
clinical benefits and 
harms 

Omega-3 fatty acid capsules 

There was mostly low quality evidence for a reduction in all-cause mortality, cardiac 
mortality and sudden death for omega-3 fatty acid capsules alone. There was 
inconclusive evidence for a reduction in revascularisation and stroke. There was an 
increase in the risk of reinfarction and adverse events (although they were 
considered minor, that is gastrointestinal disturbances or nausea). No data were 
identified on health related quality of life. The GDG did not consider the evidence for 
a decrease in rehospitalisation to be in line with other related outcomes, for 
example, reinfarction. 

 

The GDG decided that the evidence was not strong enough to recommend the use of 
omega-3 fatty acids capsules. They felt that the benefit of current treatments on a 
cardiac event is likely to over-ride any small gains that omega 3 fatty capsules may 
provide. This is supported by new evidence that has been published since publication 
of the previous guideline, CG48. This well-designed RCT, in a population receiving 
treatments in line with current practice (for example 78% of participants had PCI, 
82% statins, 88% clopidogrel and 94% aspirin), found no benefit of omega-3 fatty 
acid capsules. This is in contrast to what was concluded in the previous guideline, 
CG48, in the absence of this evidence. Therefore, the GDG decided to change the 
recommendation from CG48, which recommended omega-3-acid ethyl esters for the 
secondary prevention of MI. 

 

Foods supplemented with omega-3 fatty acids  

There was low to very low quality evidence that foods supplemented with omega-3 
fatty acids have no effect on all-cause mortality or cardiac mortality. No data were 
identified on quality of life, sudden death, reinfarction, stroke, revascularisation or 
rehospitalisation, specifically. However, a composite endpoint reported in the paper, 
including major cardiovascular events, PCI and CABG, but not presented in the 
review (since composite outcomes are only reported if no other data were 
identified) suggested that a benefit was unlikely. There was no effect of the 
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supplemented foods on the number of reported adverse events. 

 

In conclusion, it appears foods supplemented with omega-3 fatty acids do not 
provide any health benefits in the secondary prevention of MI and therefore the 
GDG did not wish to recommend their use. 

 

The GDG therefore agreed that foods supplemented with omega-3 fatty acids should 
not be recommended for the secondary prevention of myocardial infarction. 

Economic 
considerations 

Margarine (and other foods) supplemented with omega-3 fatty acids and capsules 
available over the counter will be purchased by people who had an MI and so will 
not have a cost to the NHS in terms of intervention costs. However, prescribed 
capsules cost around £160-£185 per year. Given that omega-3 fatty acids 
supplementation was judged not to be of clinical benefit to people who had an MI on 
the basis of current effectiveness evidence and prescribed capsules have a 
considerable cost to the NHS, their use was considered no longer to be cost 
effective. 

 

None of the studies from the old guideline (CG48) were included in the update 
review because of their potentially serious limitations; in fact they are based on 
effectiveness evidence from the GISSI-P study which does not reflect the overall 
current evidence base.  Studies that conducted a cost-effective analysis of omega-3 
fatty acids based on the data by GISSI-P were also excluded from the review. 

Quality of evidence Omega-3 fatty acid capsules 

The quality of the evidence for the clinical outcomes identified ranged from being 
graded as very low to moderate quality however the majority was graded as low or 
very low quality. There are differences in the conclusions that can be drawn from the 
hazard ratio versus the relative risk data. Hazard ratios have a reduced risk of 
reporting bias compared with relative risk (as there is less chance of choosing a 
desired follow-up time period), therefore hazard ratio data were used in preference 
to relative risk (see Chapter 3). 

 

In this review hazard ratio data were available for the following outcomes: all-cause 
mortality, cardiac mortality, sudden death, reinfarction, stroke, revascularisation and 
rehospitalisation. The data were mostly low quality evidence because of some 
imprecision and indirectness in the population. A number of outcomes, such as 
sudden death and revascularisation, were downgraded because the study was 
underpowered to detect a difference. 

 

There was some evidence graded as a moderate quality for a clinical benefit of 
omega-3 fatty acids on cardiac mortality however the GDG weighed this up against 
inconclusive results for all-cause mortality and sudden death and an increased risk 
for reinfarction. 

 

In the previous guideline, CG48, the study that reported the positive effects of 
omega 3 fatty acids on all-cause mortality, sudden death, cardiac mortality was on 
people who were not blinded to the study design, nor did they receive concomitant 
therapies or acute care that is in line with current practice. Because of this the 
quality of this data was downgraded for indirectness. 

 

All of the evidence identified was from a direct population of people who had an MI, 
with the exception of an indirect population that provided hazard ratio data on the 
risk of stroke and rehospitalisation. The majority of evidence identified did not 
include people who had undergone acute management strategies that are in line 
with current practice, for example, people received treatment with thrombolysis as 
opposed to primary PCI. Therefore any reductions in all-cause mortality, cardiac 



 

 

Secondary prevention of myocardial infarction 
Lifestyle 

National Clinical Guideline Centre, 2013. 
91 

U
p
d

a
te

 2
0
1

3 

mortality and sudden death may not be transferrable to people receiving the 
improved acute treatment of primary PCI and long-term medications of statins and 
dual-antiplatelet therapy. 

 

Another limitation is that the background intake of omega-3 fatty acids may have 
varied between the different populations and the doses varied between studies 
which may explain the varied results. However, the effect of dose could not be 
explored because not enough studies were available. 

 

The effect of initiating treatment early versus later after the MI (less than or over 3 
months) could not be thoroughly investigated as only a few outcomes were available 
for this comparison. However, the results that were available showed that initiating 
treatment within 3 months of an MI reduced the risk of all-cause mortality but also 
increased the risk of adverse events (the GDG considered gastrointestinal 
disturbances and nausea as minor events). No benefit or harm on either outcome 
was found after 3 months however the findings may also be explained by the source 
of omega-3 fatty acids provided, as the study that initiated treatment within 3 
months gave capsules, while the study that started treatment more than 3 months 
after an MI provided a food source of omega-3 fatty acids (margarine). Thus, it was 
difficult to come to any conclusion on the effect of timing or dose of omega-3 fatty 
acids. 

 

In conclusion, the older evidence in people not receiving current therapies was used 
to make the recommendation to consume omega-3 fatty acids capsules in the 
previous guideline, CG48. Newer evidence is now available in people receiving up-to-
date treatments. As this showed no benefit of omega-3 fatty acids, the 
recommendation has been changed. 

Foods supplemented with omega-3 fatty acids 

Overall there was no clear evidence to support a recommendation of omega-3 fatty 
acids in a form of supplemented foods (spreads and margarines). No evidence was 
found on other supplemented foods, or foods which are rich in omega-3 fatty acids 
(for example, rape seed oil). 

 

One study has been published on the effects of omega-3 fatty acids supplemented 
margarine on people who had an MI. However, the data were graded as low quality 
and no difference was detected between the treatment arms for all-cause mortality, 
cardiac mortality, and the risk of adverse events. The data is only relevant for people 
who had an MI at some point the in the past, as the people included had an MI a 
median of 3.7 years prior to the onset of treatment. The data is also indirect since it 
is likely that the people included were treated acutely with thrombolysis and not 
with modern therapy. 

 

The GDG highlighted that the dose of omega-3 fatty acids provided in supplemented 
foods was low compared with that provided in capsule form: 400mg/d of EPA plus 
DHA versus 850 to 1800 mg per day respectively, although such doses were 
associated with improved cardiovascular outcomes in cohort studies. 

Other considerations Omega-3 fatty acid capsules 

The GDG identified that the change in recommendation from the previous guideline, 
CG48, may represent a change in practice and therefore, there may be 
implementation issues. However, the GDG felt that the previous recommendation 
was not widely adopted due to the newly available evidence, and therefore the 
impact of changing the recommendation may be small. 

 

The GDG noted that clinicians may discuss issues raised by people who had an MI 
about continuing treatment, taking into account potential benefits and lack of 
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evidence regarding harm. 

Although omega-3 fatty acid capsules can be prescribed and considered a medicinal 
product the GDG felt that their use is related to diet and lifestyle factors (for 
example, eating oily fish) and therefore felt that this should sit within the chapter on 
Ψ[ƛŦŜǎǘȅƭŜΩΦ  

 

Foods supplemented with omega-3 fatty acids 

This is a new recommendation as data on the effectiveness of omega-3 fatty acids 
supplemented foods was not available when the previous guideline, CG48, was 
published.  
 

This recommendation relates to the secondary prevention of myocardial infarction 
only. Recommendations on the use of omega-3 fatty acids for prevention of 
cardiovascular events can be found in the updated NICE guideline on Lipid 
modification, which is due for publication in 2014. 

3. Advise people to eat a Mediterranean-style diet (more bread, fruit, vegetables and fish; less 
meat; and replace butter and cheese with products based on plant oils). [2007] 

4. Advise people not to take supplements containing beta-carotene. Do not recommend 
antioxidant supplements (vitamin E and/or C) or folic acid to reduce cardiovascular risk. [2007] 

5.2 Delivery of dietary advice 

5.2.1 Clinical evidence 

A survey of dietetic departments in the UK published in 2001, found that dietetic advice for people 
following an MI was out of line with current best evidence.196 Dietary fat advice was prioritised by 
84% of departments, fruit and vegetables by 45%, oily fish by 45% and fibre by 28%. Most dietitians 
(81%) felt that this advice would protect from further cardiovascular disease.196  

Three cohort studies on post MI patients were identified for methods of delivering dietary advice. 

The first study examined behaviour change outcomes in patients undergoing a 6 week cardiac 
rehabilitation programme.442 Patients were referred following an MI, revascularisation, or those 
suffering from angina. Fifty six percent of patients in the intervention group and 60% of patients in 
the control group had had a prior MI. Participants in the treatment group attended two group 
nutrition education classes and one individual diet counselling session, all led by the same dietitian. 
Participants in the control group received usual non-individualised care. The outcome measures were 
changes in fat, saturated fat, cholesterol, and carbohydrate intake, and restaurant eating habits as 
assessed by the Diet Habit Survey, changes in diet,self efficacy, and changes in health-related quality 
of life. At the end of the 6 week programme, there was a significant reduction in cholesterol-
saturated fat index in both groups. However, there was no difference between the two groups. The 
percentage of energy obtained from carbohydrate increased significantly in both groups, although 
there was no difference between the treatment and control groups. Using the Cardiac Diet Self-
Efficacy Instrument, there was a positive correlation for the mean change in the Restaurant and 
Recipe Scores from programme entry to discharge for the treatment group alone (P < 0.05). The 
authors concluded that nutrition education within an outpatient cardiac rehabilitation programme 
can improve dietary choices at restaurants and boost self confidence in the ability to adhere to a 
lipid-lowering.442  

The second study recruited patients four weeks after discharge from hospital following an MI either 
to an education intervention program or to usual care.80 The education program included visits to a 
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secondary prevention unit. Total dietary education time was approximately 5.5 hours. This included 
time with the individual patient and the spouse, and time in group sessions with other patients. A 
nurse rehabilitator extended the education during the follow-up year. Written and oral advice was 
given. Food habits were assessed at admission to hospital and at the one year follow-up. Patients 
referred to the intervention group significantly improved their eating habits (89%) compared with 
patients who received usual care (62%, P = 0.008).80 

The third study randomly assigned patients with a prior MI into an intervention or control group at 
discharge from hospital.225 ! ŘƛŜǘŀǊȅ ƘƛǎǘƻǊȅ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǇǊŜǾƛƻǳǎ ȅŜŀǊ ǿŀǎ ƻōǘŀƛƴŜŘ ŦƻǊ ŜŀŎƘ 
patient in the treatment group. The intervention was a nutrition education program directed to 
ŎƻǊǊŜŎǘƛƴƎ ǘƘŜ Ƴŀƛƴ Ŧŀǳƭǘ ƛƴ ŜŀŎƘ ǇŀǘƛŜƴǘΩǎ ŘƛŜǘΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ƭƻǿŜǊƛƴƎ ŜȄŎŜǎǎ ŎŀƭƻǊƛŎ 
intakes, reducing fat, sugar, salt and cholesterol in the diet and introducing polyunsaturated fats and 
low fat foods and vegetables. The nutrition education programme consisted of 3 individual 
counselling sessions (1 at the beginning of and 2 in the latter part of the intervention year), in 
addition to six nutrition classes in groups. Compared to the control group, patients in the 
intervention group at both 1 and 2 year follow up, significantly reduced their intake of cakes (P < 
0.001, P < 0.01 respectively), high fat cheese (P < 0.01, P < 0.05 respectively), medium fat milk (P < 
0.001, P < 0.05 respectively), low fat milk (P < 0.01, P < 0.05 respectively) and increased their 
vegetable oil intake (P < 0.05, P < 0.01 respectively), fruit intake and vegetable intake (P < 0.001, P < 
0.01 respectively).225 

5.2.2 Evidence statements 

5.2.2.1 Clinical 

Individualised dietary advice (including education about eating habits) for patients after an MI 
improves eating habits, as assessed by questionnaire (2+). 

5.2.3 Summary of recommendations 

5. Offer people an individual consultation to discuss diet, including their current eating habits, and 
advice on improving their diet. [2007] 

6. Give people consistent dietary advice tailored to their needs. [2007] 

7. Give people healthy eating advice that can be extended to the whole family. [2007] 

5.3 Alcohol consumption 

5.3.1 Clinical evidence 

A number of case-control and cohort studies have shown evidence supporting a potential protective 
effect of moderate alcohol consumption on coronary heart disease risk among healthy drinkers as 
compared with abstainers. In contrast, data on the impact of alcohol drinking in patients with 
established coronary artery disease is limited. A recent prospective inception cohort study 
interviewed 1935 patients hospitalised between 1989 and 1994 to determine the frequency of binge 
drinking in the year prior to their incident MI.300 Binge drinking was defined as an intake of more than 
3 drinks in 1 to 2 hours. Binge drinkers were found to have a 2 fold increase risk of death compared 
with those who were not binge drinkers (HR 2.0, 95% CI 1.3 to 3.0).300 

Five studies were identified on alcohol consumption in patients with coronary artery disease.  
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The first study examined the association between ethanol (alcohol) intake and the risk of recurrence 
of coronary heart disease events in patients with a prior MI from the Lyon Diet Heart Study.167 The 
Lyon Diet heart study was a randomised secondary prevention trial examining whether a 
Mediterranean type diet reduced the rate of recurrence following a first MI.167 Using the calculated 
mean consumption of ethanol intake, patients were categorized into quartiles of ethanol 
consumption, with quartiles 1, 2, 3 and 4 as follows; zero percent of energy intake per day derived 
from ethanol (non-drinkers) (44 patients), <5.4% of total energy intake per day (37 patients), >5.41% 
but <9.84% of total energy intake per day (44 patients), and >9.84% of energy (38 patients) 
respectively. In terms of dietary habits, smoking, weight, age, and systolic blood pressure, there was 
no significant difference across the quartile categories. Women were excluded from the analysis 
because they were not evenly distributed between the 4 quartiles. Binge drinkers and irregular 
drinkers were also excluded. Most of the alcohol consumed by patients in the analysis came from 
wine (92%). 

During a mean follow up of 4 years, there were 104 complications. All but 9 were coronary heart 
disease recurrences. There were 4 deaths, 14 recurrent acute MIs, 15 episodes of unstable angina, 24 
episodes of recurrent angina requiring hospitalisation, 17 cases of post-angioplasty restenosis and 24 
patients needed myocardial revascularisation. There were 36, 34, 18 and 16 complications in the 
quartiles 1, 2, 3, and 4, respectively. In comparison with the abstainer group, and controlling for 
potential confounders using multivariate analysis, the risk of recurrence of cardiovascular 
complications was lower among quartile 3 (about 2 drinks per day) (RR 0.41, 95% CI 0.23 to 0.88) and 
quartile 4 (an average of 4 to 5 drinks per day) (RR 0.48, 95% CI 0.24 to 0.86) (P= 0.07).167 

A second study 303 ŜȄŀƳƛƴŜŘ ǎǳōƧŜŎǘǎ ǊŜŎǊǳƛǘŜŘ ƛƴǘƻ ǘƘŜ tƘȅǎƛŎƛŀƴǎΩ IŜŀƭǘƘ {ǘǳŘȅ ό{ǘŜŜǊƛƴƎ 
Committee of the Physicians; Health Research Group, 1989).420 This was a randomised, double-blind 
placebo-controlled trial testing two primary prevention hypotheses. Namely, whether 325 mg of 
aspirin taken on alternate days decreases cardiovascular disease, and whether 50 mg of beta-
carotene taken on alternate days decreases risk of cancer. From this study, 5358 men were identified 
who had reported a history of MI and had provided information on alcohol intake. Patients drinking 
habits were classified as follows: rarely / never, 1 to 4 drinks per month, 2 to 6 drinks per week, 1 
drink per day and more than 2 drinks per day.303 

During a mean follow up period of 5 years, 920 (17.2%) of the 5358 men died. After multivariate 
adjustment, the total mortality risk in men who drank 2 to 6 drinks per week was lower compared to 
men who never or rarely drank (RR 0.72, 95% CI 0.58 to 0.89). Patients who reported drinking one 
alcoholic drink per day also had a decreased mortality risk compared with men who never or rarely 
drank (RR 0.79, 95% CI 0.64 to 0.96).303 

For death due to cardiovascular diseases, the risk was reduced in patients who drank between 2 to 6 
drinks per week compared with those who never or rarely drank alcohol. Alcohol association and 
total mortality did not significantly differ between people above and below 65 years of age.303 

The third study 18 used the database from the SAVE trial 297 357,359 to assess the influence of alcohol 
intake on the development of symptomatic heart failure in patients with left ventricular dysfunction 
after MI.18 The SAVE trial was a randomised double-blind placebo-controlled study designed to test 
the hypothesis that long-term administration of an angiotensin-converting enzyme inhibitor to MI 
survivors would lessen mortality and improve clinical outcomes.297 357,359 Alcohol intake was classified 
as follows: non drinkers (0 drinks/week) (1276 patients), light-to-moderate drinkers (1 to 10 
drinks/week) (717 patients), and heavy drinkers (>10 drinks/week) (235 patients). Alcohol 
consumption was assessed at 3 months post MI. The primary endpoints were: need for 
hospitalisation for heart failure, or need for an open label angiotensin-converting inhibitor.18 

Three months after MI, 71% were non-drinkers, 26% were light-to-moderate drinkers and 3% were 
heavy drinkers. Alcohol consumption was similar at 6, 12 and 24 months. Using endpoints that only 
occurred 90 days after enrolment, 316 patients developed heart failure. Compared with non 
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drinkers, the unadjusted hazard ratio for the development of heart failure was lower in the light-to-
moderate drinkers (HR 0.70, 95% CI 0.53 to 0.91). After adjustment for baseline characteristics, the 
difference was no longer statistically different (HR 0.93, 95% CI 0.71 to 1.23). In the heavy drinkers, 
no significant hazard was found, although the number of participants in this category was small. For 
the secondary endpoints of total mortality, recurrent MI, and cardiovascular death, there was no 
significant difference in the unadjusted and adjusted hazard ratios between the three drinking 
categories.18 

The fourth study examined the effects of alcohol on risk of death from coronary heart disease, 
cardiovascular disease, and all-causes in men with established coronary heart disease.408 The study 
was based on the British Regional Heart Study.407 This was a population based prospective study of 
patients with cardiovascular disease aged 40-59 years, selected from the age-sex registers of a single 
group general practice in each of 24 towns in England, Wales and Scotland. From the original 7735 
men, 455 post MI patients and 200 angina patients were analysed. Alcohol consumption was 
classified as follows: lifelong teetotallers (n= 43), ex-drinkers (n= 59), occasional drinkers (less than 1 
drink per month, n= 199) light drinkers (1-15 units per week, n= 230) moderate drinkers (16-42 units 
per week, n= 104), heavy drinkers (more than 42 units per week, n= 20). The occasional drinkers 
group was defined as the reference group. Men in the heavy drinking group were combined with the 
moderate drinking group because of the small numbers. During the mean follow-up period of 12.8 
years, there were 294 deaths from all-causes, of which 208 were attributable to cardiovascular 
causes, mainly caused by coronary heart disease (175 deaths). There was little difference in risk of 
coronary heart disease events, cardiovascular, non-cardiovascular, and all-cause mortality between 
lifelong teetotalers and light drinkers compared with occasional drinkers. Moderate/heavy drinkers 
showed an increased risk of coronary heart disease events, cardiovascular disease mortality (RR 1.50, 
95% CI 0.96 to 2.53), and all-cause mortality (RR 1.50, 95% CI 1.01 to 2.23) compared to occasional 
drinkers, but these differences were only of marginal significance.408 

The fifth study was a retrospective case-control study in unselected patients who had suffered 
sudden cardiac arrest and had a clinical history of coronary artery disease.114 These patients were 
compared with a group of unselected age- and gender-matched coronary artery disease control 
patients.114 

Multiple logistic regression, with sudden cardiac arrest as the dependent variable, and the following 
independent variables: hypertension, hypercholesterolemia, diabetes mellitus, smoking, previous MI, 
coffee and alcohol consumption (and matching factors age and gender) found that alcohol 
consumption of 1-21 glasses per week was negatively associated with sudden cardiac arrest (OR 0.50, 
95% CI  0.20 to 0.90). When left ventricular ejection fraction was also included as an independent 
variable alcohol, consumption of 1-21 glasses per week was also negatively associated with sudden 
cardiac arrest (OR 0.50, 95% CI 0.20 to 0.98). The authors suggested that alcohol consumption of 1-
21 glasses per week appears to protect patients with coronary heart disease from sudden cardiac 
arrest.114 

Based upon the available evidence, the guideline development group decided to recommend a 
weekly alcohol consumption limit, and to recommend the avoidance of binge drinking. The quantity 
of alcohol per week that is recommended is below the Department of Health recommendation that 
ŀŘǾƛǎŜǎ ΨƳŜƴ ǎƘƻǳƭŘ ƴƻǘ ǊŜƎǳƭŀǊƭȅ ŘǊƛƴƪ ƳƻǊŜ ǘƘŀƴ о - 4 units of alcohol per day, and women should 
not regularly drink more than 2 - о ǳƴƛǘǎ ƻŦ ŀƭŎƻƘƻƭ ǇŜǊ ŘŀȅΩΦ ¢ƘŜ D5D ŎƻƴǎƛŘŜǊŜŘ ǘƘŀǘ ŀ ƭƻǿŜǊ 
quantity of alcohol was appropriate in the post MI population. 

5.3.2 Evidence statements 

There is no evidence of an adverse effect from low to moderate alcohol consumption by men after 
an MI and there may be some benefit in cardiovascular outcomes (2+). 
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There is insufficient evidence about the effect of alcohol consumption by women after an MI. 

5.3.3 Summary of recommendations 

8. Advise people who drink alcohol to keep weekly consumption within safe limits (no more than 
21 units of alcohol per week for men, or 14 units per week for women) and to avoid binge 
drinking (more than 3 alcoholic drinks in 1-2 hours). [2007] 

5.4 Regular physical activity 

5.4.1 Clinical evidence 

Four studies were identified which examined the impact of regular physical activity to improve 
outcome in patients with a prior MI.  

The first study was a randomised controlled trial in 651 men, aged 35-64 years with a documented 
MI greater than or equal to 8 weeks but less than 3 years before recruitment conducted between 
1976 and 1979.319 The exercise intervention was an individualised exercise prescription based on the 
ǇŀǘƛŜƴǘΩǎ 9/D-monitored treadmill multistage graded test (MSET). An exercise target heart rate 
guided the prescription and was determined as 85% of the peak rate achieved on the MSET. This 
group performed brisk physical activity in the laboratory for 8 weeks (1 hour per day, 3 times per 
week). After 8 weeks, participants exercised in a gymnasium or swimming pool (15 minutes cardiac 
exercise followed by 25 minutes of recreational games). Participants were encouraged to attend 3 
sessions per week. Patients in the control group were told to maintain their normal routine but not 
to participate in any regular exercise. After 3 years of the trial, the patients were followed up for 5, 
10, 15 and 19 years examining all-cause mortality and cardiovascular mortality. 

At the 3 year follow up, the cumulative mortality in the exercise group was 15/323 (4.6%) compared 
with 24/328 (7.3%) in the control group, observed effectiveness = 37% (95% CI -15% to 68%, P = 
0.22). There were 14 (4.3%) cardiovascular deaths in the exercise group compared with 20 (6.1%) in 
control group, observed effectiveness = 29% (95% CI -33% to 66%, P < 0.40). There was 1 (0.3%) MI 
death in the exercise group, compared with 8 (2.4%) in control group, observed effectiveness = 87% 
(95% CI 22% to 98%, P < 0.047). The authors noted that by the end of the trial 23% of the treatment 
group had stopped attending exercise sessions, whereas 31% of the control group reported that they 
were exercising regularly.319 

The second study 127 was a secondary analysis of the first study 319 and examined the relationship 
between changes in physical work capacity and both all-cause mortality and cardiovascular disease 
mortality. The authors found that each single stage (1 metabolic equivalent (MET)) increase in PWC 
of the MSET was associated with reduction in all-cause mortality in the range of 8% to 14% 
depending on the time period examined. The relative risk of all-cause mortality and cardiovascular 
mortality were determined according to the change in physical work capacity, which was defined at 
the maximal attained stage final MSET minus the maximal attained stage baseline MSET.  For long 
term follow up at 3, 5, 10, 15 and 19 years the age adjusted relative risk reductions for all-cause 
mortality were 0.86 (95% CI 0.76 to 0.98), 0.91 (95% CI 0.82 to1.00), 0.88 (95% CI 0.83 to 0.95), 0.89 
(95% CI 0.84 to 0.95) and 0.92 (95% CI 0.87 to 0.97), respectively. For long term follow up at 3, 5, 10, 
15 and 19 years, the age adjusted relative risk reductions for cardiovascular disease mortality were 
0.87 (95% CI 0.74 to 1.02), 0.91 (95% CI 0.81 to 1.03), 0.89 (95% CI 0.82 to 0.96), 0.89 (95% CI 0.82 to 
0.96) and 0.93 (95% CI 0.87 to 0.99), respectively.   

Thus, improvement in physical work capacity resulted in consistent survival benefits throughout the 
full 19 years. The authors concluded that exercise performed at a level sufficient to increase physical 
work capacity may have long-term survival benefits in MI survivors.127 
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The third study 55,56 prospectively examined the association between self reported exercise and all-
cause mortality and cardiovascular morbidity among patients participating in the Enhancing Recovery 
in Coronary Heart Disease (ENRICHD) study.36 The participants were selected on the basis of their 
perceived lack of social support and/or symptoms of depression. There were 2078 men and 903 
women in the study. Six months after experiencing an acute MI, patients were surveyed about their 
exercise habits and were then followed up for 4 years. Of these, 982 (47.2%) reported that they had 
exercised regularly since their acute MI. During up to 4 years follow-up, 187 patients had died, 5.7% 
of those taking regular exercise compared with 12.0% of those not exercising. After statistical 
adjustment for clinical and demographic characteristics, regular exercise was found to be significantly 
associated with increased probability of survival (HR 0.62, 95% CI 0.44 to 0.86, P < 0.004). After 
adjustment for modification of diet, counselling sessions, smoking and participation in cardiac 
rehabilitation, regular exercise remained statistically associated  with survival (HR 0.69, 95% CI 0.49 
to 0.98, P = 0.037). The rate of non-fatal MI amongst those taking regular exercise was 6.5% 
compared with 10.5% of those not exercising. Exercise was significantly associated with a reduced 
likelihood of non-fatal MI (HR 0.72, 95% CI 0.52 to 0.99, P = 0.044).55,56 

The fourth study was a cohort study comparing 62 patients with a prior MI taking part in an aerobic 
training programme for 12 months with 62 control patients with a prior MI who did not receive any 
formal exercise training.132 Patients were followed up for up to 5 years by questionnaire and 
interview. Although this was a small study, the compliance rate was 95.6% (119 patients).There were 
5 attributed deaths in the follow up period: 2 in the treatment group and 3 in the controls. There 
were fewer non-fatal reinfarctions (8%) in the exercise group compared with control group (22%) (P 
< 0.05). Compared with controls, those patients exercising visited their general practitioners less 
frequently (P < 0.01), returned to work earlier, and reported less angina (P < 0.001).132 The non-
randomised design means these results may be confounded by selection bias. 

Physical work capacity requirements (recommended levels of physical activity) 

Two studies were found which examined the effect of increasing work capacity on clinical outcome in 
patients with a history of a previous MI.  

The first study was a three year randomised controlled trial in paǘƛŜƴǘǎ ǿƛǘƘ ŀ ǇǊƛƻǊ aL όҗ у ǿŜŜƪǎ ōǳǘ 
< 3 years) and is described in Section 5.4.1.319 After 3 years of the trial, the patients were followed up 
for 5, 10, 15 and 19 years. Failure to reach 85% of age predicted heart rate was associated with an 
increased risk of all-cause mortality after adjusting for smoking habit, resting systolic blood pressure, 
and study medications at all follow up stages (5 years RR 2.00, 95% CI 1.07 to 3.74, 10 years RR 1.76, 
95% CI 1.27 to 2.44, 15 years RR 1.55, 95% CI 1.18 to 2.04, 19 years RR 1.65, 95% CI 1.31 to 2.09). 

A second study, 127 also described in Section 5.4.1, conducted a secondary analysis of the first study 
319 and reported that a 1 MET increase in the physical work capacity was associated with a reduction 
in all-cause mortality risk in the range of 8% to 14% in the follow up period of 5 to 19 years.127 
Analysis after adjustment for age and baseline physical work capacity showed that the intervention 
reduced the risk of all-cause mortality at 10 and 15 years after the incident infarction (10 years RR 
0.92, 95% CI 0.86 to 0.98, 15 years RR 0.92, 95% CI 0.86 to 0.99). The authors also noted that patients 
with a baseline low initial physical work capacity (< 7 METs) derived more benefit than those with a 
ƘƛƎƘŜǊ ōŀǎŜƭƛƴŜ ǿƻǊƪ ŎŀǇŀŎƛǘȅ όҗ т a9¢ǎύ.127 

Five further studies were found which examined the effectiveness of exercise training in improving 
exercise capacity in patients with a prior MI.  

Two small studies also examined the effectiveness of exercise training in improving exercise capacity 
in patients with a prior MI. One study195 recruited 79 patients and randomised them to 12 weeks of 
supervised exercise of at least 45 minutes duration for 2 sessions per week or no supervised exercise. 
Heart rate target during the initial sessions was 70-85% of target and workload was adjusted 
thereafter to achieve desired heart rate. However, after one year, the maximal exercise capacity 
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(10% compared with 2%, P = 0.10) and mean exercise capacity (172 Watts compared with 144 Watts) 
did not differ between the two groups. The second study 16 randomised 29 patients (25 male, mean 
SD age 52 X 11 years) to one of three arms, a control group with no exercise training (n= 8), a low 
intensity training group (n= 11) which was defined when the heart rate reached 80% of the gas 
exchange threshold heart rate in each patient, and a high intensity training group (n= 10) for which 
the difference in heart rate between that at the gas exchange threshold and that at peak exercise 
was measured for each patient. Patients in the low and high intensity group performed 15 minutes of 
rapid walking at home, twice a day, 5 days a week for 2 months to maintain their heart rate. In both 
the low intensity and high intensity groups, the maximal work rate (Watts) increased, 93.1 ± 16.0 
compared with 105.3 ± 22.9 (P < 0.05), and 109.5 ± 21.6 compared with 125.0 ±  29.8 (P < 0.05) 
respectively. This parameter did not significantly change in the control group, 98.4 ± 19.9; compared 
with 106.4 ± 22.5 16. 

A third study which examined the effectiveness of exercise training in improving exercise capacity in 
patients of different ages is also referred to in the cardiac rehabilitation section 6.1269 This was a 
randomised controlled trial in patients with a prior MI (4 to 6 weeks earlier) over the age of 45 years 
that were referred to a cardiac rehabilitation unit over a 48 month period.269 

The trial included 3 groups: hospital based cardiac rehabilitation, home based cardiac rehabilitation 
and a control group. The hospital based cardiac rehabilitation programme consisted of 40 exercise 
sessions; 24 sessions (3 times per week) of endurance training on a cycle ergometer (5 minutes warm 
up, 20 minutes training at constant workload, 5 minutes cool down and 5 minutes post exercise 
monitoring) plus 16 (twice a week) 1 hour sessions of stretching and flexibility exercises. Home based 
cardiac rehabilitation patients participated in 4 to 8 supervised instruction sessions in the cardiac 
rehabilitation unit, where they were taught necessary precautions and how to perform their training 
at home. The control group attended a single structured education session on cardiovascular risk 
factor management without any exercise prescription. For the outcome of total work capacity, the 
home based cardiac rehabilitation intervention group had significant improvements at 14 months 
post enrolment for all age groups examined compared with baseline (45-65 years, P < 0.001, 66 to 75 
years, P < 0.05, >75yrs, P < 0.05). For hospital based cardiac rehabilitation at 14 months follow up, 
total work capacity was improved in the 45 to 45 year age group (P < 0.001) alone. No improvements 
were found in the control group.269 

The fifth cohort study randomised patients with a prior MI into a training group (n= 158) and a 
control group (n= 157), 3 months after discharge from hospital.465 Patients in the treatment group 
were advised about the benefit of regular exercise and were encouraged to attend an exercise 
programme. This consisted of 3 half hour supervised training sessions a week. The training group had 
a higher physical work capacity at 1 year follow up, compared to the control group (P < 0.001). 
However, at 4 year follow up, there were no significant differences found in all-cause mortality or 
cardiovascular deaths between the two groups.   

5.4.2 Evidence statements 

5.4.2.1 Clinical 

In selected patients after an MI, randomisation to an exercise prescription programme reduced the 
risk of death from MI after 3 years, but not all-cause or cardiovascular mortality (1+). 

In selected patients after an MI, exercise performed at a level sufficient to increase physical work 
reduced all-cause mortality and cardiovascular mortality in long term follow up (1+). 

 Patients after MI who choose to exercise regularly have improved survival rates and a reduced 
incidence of non-fatal reinfarction (2+). 
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5.4.3 Summary of recommendations 

9. Advise people to undertake regular physical activity sufficient to increase exercise 
capacity.[2007] 

10. Advise people to be physically active for 20-30 minutes a day to the point of slight 
breathlessness. Advise people who are not active to this level to increase their activity in a 
gradual, step-by-step way, aiming to increase their exercise capacity. They should start at a 
level that is comfortable, and increase the duration and intensity of activity as they gain fitness. 
[2007] 

11. Advice on physical activity should involve a discussion about current and past activity levels and 
preferences. The benefit of exercise may be enhanced by tailored advice from a suitably 
qualified professional. [2007] 

5.5 Smoking cessation 

For guidance on smoking cessation rŜŦŜǊ ǘƻ ǘƘŜ bL/9 tǳōƭƛŎ IŜŀƭǘƘ ƎǳƛŘŀƴŎŜ мл Ψ{ƳƻƪƛƴƎ ŎŜǎǎŀǘƛƻƴ 
ǎŜǊǾƛŎŜǎΩ. 313 

5.5.1 Summary of recommendations 

12. Advise all people who smoke to stop and offer assistance from a smoking cessation service in 
line with ΨBrief interventions and referral for smoking cessationΩ (NICE public health guidance 
1). [2007] 

13. All patients who smoke and who have expressed a desire to quit should be offered support and 
advice, and referral to an intensive support service (for example the NHS Stop Smoking 
Services) in line with ΨBrief interventions and referral for smoking cessationΩ (NICE public health 
guidance 1). If a patient is unable or unwilling to accept a referral they should be offered 
pharmacotherapy in line with the recommendations in ΨSmoking cessation servicesΩ (NICE public 
health guidance 10). [2007] 

5.6 Weight management 

For guidance in weight management in patients with a prior MI refer to NICE guideline 48 
ΨhōŜǎƛǘȅΩΦ309 

5.6.1 Summary of recommendations 

14.  After an MI, offer all patients who are overweight or obese advice and support to achieve and 
maintain a healthy weight in line with ΨObesityΩ (NICE clinical guideline 43). [2007] 
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6 Cardiac rehabilitation 

6.1 Comprehensive cardiac rehabilitation 

The updated review questions in this chapter are: 

¶ Which interventions designed to increase engagement in and/or adherence to cardiac 
rehabilitation programmes are effective and cost effective in people who have had an MI? 

¶ Which factors are associated with a personΩs uptake and adherence to cardiac rehabilitation 

programmes after an MI? 

 

The evidence and text from the previous guideline, CG48, that has been superseded by this update is 

included in Appendix K. 

Sections not updated in this chapter are: 

¶ Comprehensive cardiac rehabilitation. 

¶ Education and information provision. 

¶ Psychological support. 

¶ Sexual activity. 

Cardiac rehabilitation is a coordinated and structured programme of care designed to influence 
favourably the underlying causes of cardiovascular disease, as well as to provide the best possible 
physical, mental and social conditions, so that people may, by their own efforts, preserve or resume 
optimal functioning in their community and through improved health behaviour, slow or reverse 
progression of the disease. Cardiac rehabilitation should consist of a multidisciplinary, integrated 
approach delivering care in lifestyle risk factor management, psychosocial health, medical risk factor 
management and the optimal use of cardioprotective therapies, underpinned by psychologically 
informed methods of health behaviour change and education.  

However, despite these benefits there is considerable variation in service provision and many people 
do not participate in cardiac rehabilitation. The National Audit for Cardiac Rehabilitation (NACR) tells 
us that participation rates range from 18% to 90% across the United Kingdom.305 The GDG were 
interested in critically evaluating the evidence for models of care and interventions that reduce this 
variation in care whilst effectively increasing both service uptake and programme completion. 

 

The previous guideline, CG48, provided recommendations on the effectiveness of cardiac 
rehabilitation, patient engagement, education and information provision, psychological support and 
sexual activity. This 2013 update focuses on updating and expanding upon the review looking at 
which interventions help to improve uptake and adherence to cardiac rehabilitation. The update also 
examines barriers to the engagement in and adherence to cardiac rehabilitation. This provides 

recommendations to help understand why people fail to take up and adhere to these programmes. 

6.2 Clinical effectiveness of cardiac rehabilitation 

Cardiac rehabilitation focused originally on exercise training, but more recently programmes have 
evolved to emphasise overall risk factor and behavioural modification. The World Health 
hǊƎŀƴƛǎŀǘƛƻƴ Ƙŀǎ ŘŜŦƛƴŜŘ ŎŀǊŘƛŀŎ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ŀǎ ΨǘƘŜ ǎǳƳ ƻŦ ŀŎǘƛǾƛǘȅ ŀƴŘ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ǊŜǉǳƛǊŜŘ ǘƻ 
ensure the best physical, mental, and social conditions so that patients with chronic or post-acute 
cardiovascular disease may, by their own efforts, preserve or resume their proper place in society 
ŀƴŘ ƭŜŀŘ ŀƴ ŀŎǘƛǾŜ ƭƛŦŜΩ όhttp://www.who.int/en/ ). 

http://www.who.int/en/
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6.2.1 Comprehensive cardiac rehabilitation and exercise only cardiac rehabilitation effectiveness 
versus standard care 

6.2.1.1 Clinical evidence 

Three recent systematic reviews were identified that assessed exercise-only cardiac rehabilitation 
versus usual care, and comprehensive cardiac rehabilitation versus usual care.69,70 210 92,94 

The first systematic review was published by the Canadian Coordinating Office for Health Technology 
Assessment.69,70 Its aim was to assess the evidence base for the clinical effectiveness of exercise-
based cardiac rehabilitation for secondary prevention of coronary artery disease (CAD) through 
meta-analysis of randomised controlled trials. The review was divided into two comparisons: firstly 
exercise training interventions versus usual care, and secondly exercise training combined with 
psychosocial and/or educational interventions (comprehensive cardiac rehabilitation) versus usual 
care. The main outcome measures were: all-cause mortality, cardiac mortality, non-fatal MI, 
revascularisation and health related quality of life (HRQoL). A total of 19 randomised controlled trials 
of exercise-only cardiac rehabilitation were identified, of which 16 exclusively recruited patients with 
a prior MI. The mean follow up was 24 months with a range of 6 months to 5 years. A total of 27 
randomised controlled trials of comprehensive cardiac rehabilitation were identified, of which 16 
trials exclusively recruited patients with a prior MI. The mean follow up was 26 months with a range 
of 6 months to 72 months.69,70 

In the meta analysis, the exercise-only intervention compared with usual care reduced both all-cause 
mortality and total cardiac mortality (RR 0.76, 95% CI 0.59 to 0.98 and 0.73, 95% CI 0.56 to 0.96, 
respectively). Comprehensive cardiac rehabilitation, compared with usual care, reduced cardiac 
mortality (RR 0.80, 95% CI 0.65 to 0.99) but the trend in the reduction in all-cause mortality did not 
reach statistical significance (RR 0.87, 95% CI 0.71 to 1.05). Neither intervention had a significant 
effect on the subsequent occurrence of non-fatal MI or the need for coronary revascularisation 
(coronary artery bypass graft (CABG) and percutaneous coronary intervention (PCI).69,70 

A total of 9 trials assessed HRQoL; there were variations in both methodology and the HRQoL 
outcome measures. As the outcome measures were so varied, it was considered inappropriate to 
pool data for analysis. Most studies reporting either exercise-only or comprehensive cardiac 
rehabilitation interventions reported improvements in HRQoL domain scores. However, there was 
only one study where the improvement exceeded that of usual care.69,70 

A second Cochrane systematic review compared exercise-only cardiac rehabilitation versus usual 
care, and comprehensive cardiac rehabilitation versus usual care in patients who have had a prior MI, 
CABG or PCI, or who have angina pectoris or CAD defined by angiography.210 Comprehensive cardiac 
rehabilitation was defined as exercise training in addition to psychosocial and/or educational 
interventions. The principal outcome measures were; all-cause mortality, cardiac mortality 
subdivided into deaths from MI, sudden cardiac deaths, death from cerebrovascular disease, non-
fatal MI, revascularisation (CABG, PCI), non-fatal cerebrovascular disease and HRQoL. A total of 51 
trials were identified (32 trials of exercise-based cardiac rehabilitation). For exercise-only studies, 
2845 patients were included in the meta-analysis while 5595 patients were included in the 
comprehensive cardiac rehabilitation group.210 

For the exercise-only intervention, the pooled effect estimate for total mortality showed a 27% 
reduction in all-cause mortality compared with usual care (random effects model OR 0.73, 95% CI 
0.54 to 0.98). Similarly, comprehensive cardiac rehabilitation reduced all-cause mortality compared 
with usual care, but to a lesser, and non-significant extent (13% reduction, OR 0.87, 95% CI 0.71 to 
1.05).210 

Total cardiac mortality was reduced by 31% in the exercise-only intervention (OR 0.69, 95% CI 0.51 to 
0.94) and by 26% in the comprehensive cardiac rehabilitation intervention (OR 0.74, 95% CI 0.57 to 
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0.96) compared with usual care. Cerebrovascular disease mortality was reported in only 1 exercise-
only trial, and compared with usual care there was a trend in reduction of cardiovascular mortality 
(OR 0.45, 95% CI 0.18 to 1.08). In a meta-analysis of 12 trials comparing comprehensive cardiac 
rehabilitation with usual care there was a non-significant reduction in cerebrovascular disease 
mortality with comprehensive cardiac rehabilitation (OR 0.83, 95% CI 0.61 to 1.13).210 

Neither exercise-only rehabilitation nor comprehensive cardiac rehabilitation had an effect on 
recurrence of non-fatal MI, with OR of 0.96 (95% CI 0.69 to 1.35) and 0.88 (95% CI 0.7 to 1.12) 
respectively. There was no overall difference in the rate of CABG in the 5 trials of exercise-only 
rehabilitation which reported this as an outcome measure, and the results from individual trials 
showed heterogeneity between studies. Similarly there was no significant effect of comprehensive 
cardiac rehabilitation on the rate of CABG (OR for 10 trials was 0.83, 95% CI 0.6 to 1.13). Very few 
trials reported PCI as an outcome measure. In a single trial of exercise-only rehabilitation compared 
with usual care there was no difference between the two groups in the rates of PCI. For 
comprehensive cardiac rehabilitation compared with usual care there was considerable 
heterogeneity between studies reporting this outcome.210  

Analysis of the combined outcomes of all-cause mortality, non-fatal MI and revascularisations (CABG 
and PCI), found that both exercise-only rehabilitation and comprehensive cardiac rehabilitation 
resulted in a reduction in these combined outcomes compared with usual care (OR 0.81, 95% CI 0.65 
to 1.01, OR 0.81, 95% CI 0.69 to 0.96 respectively).210 

A total of 11 trials reported HRQoL outcomes using eighteen different assessment instruments and 
therefore the data were not reported in a combined quantitative way. Overall in the 4 trials of 
exercise-only intervention, there were small changes or no change in HRQoL measures. In the 7 RCTs 
examining comprehensive cardiac rehabilitation intervention, most showed small and variable 
effects in HRQoL measures. One trial did find significant improvements with the intervention 
compared with usual care, reporting reductions in anxiety and depression.251 Another study showed 
substantial and significant improvement in both the rehabilitation and control groups over 12 
months.334,335 However, there was no significant difference between the two groups. The authors of 
the review noted that the significant improvement in both the intervention and control groups 
highlights the importance of recognising that there is a natural course of recovery after MI.210 

The third systematic review examined three types of intervention compared with usual care: first, 
exercise-only cardiac rehabilitation versus usual care, second, comprehensive cardiac rehabilitation 
versus usual care, and third, programmes that included risk factor education or counselling and 
without an exercise component versus usual care in patients with CAD.92,94 A total of forty trials (16 
142 patients) were identified that reported all-cause mortality, and for the combination of all 
interventions there was a reduction in all-cause mortality compared with usual care was 0.85 (95% CI 
0.77 to 0.94). Meta-analysis found that two of the interventions evaluated reduced all-cause 
mortality compared with usual care, namely, the programme without exercise (RR 0.87, 95% CI 0.76 
to 0.99) and exercise only cardiac rehabilitation (RR 0.72, 95% CI 0.54 to 0.95). Meta-analysis of the 
comprehensive programmes showed a trend in the reduction of all-cause mortality compared with 
usual care (RR 0.88, 95% CI 0.74 to 1.04).92,94 

The effects of rehabilitation programmes differed over time. In a meta-analysis of 20 trials (9462 
patients) there was no significant difference in all-cause mortality at 12 months (RR 0.97, 95% CI 0.82 
to 1.14), in those with and without rehabilitation, while in an analysis of 6 trials (1780 patients) all-
cause mortality was significantly reduced at 24 months in the rehabilitation group (RR 0.53, 95% CI 
0.35 to 0.81). At 5 years, 7 trials reported follow up data with a reduction in all-cause mortality (RR 
0.77, 95% CI 0.63 to 0.93).92,94 

A total of 27 trials (11 723 patients) were identified that reported recurrent MI rate, and the overall 
summary risk ratio for the combination of all interventions compared with usual care was 0.83 (95% 
CI 0.74 to 0.94). Meta-analysis found that the comprehensive programme reduced recurrent MI 
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compared with usual care (RR 0.62, 95% CI 0.44 to 0.87), while the two other interventions did not 
reach statistical significance compared with usual care (exercise-only cardiac rehabilitation: RR 0.76, 
95% CI 0.57 to 1.01 and programme without exercise: RR 0.86, 95% CI 0.72 to 1.03). However, among 
all programmes that incorporated exercise (comprehensive cardiac rehabilitation plus exercise-only 
cardiac rehabilitation combined, a total of 22 trials and 6194 patients) meta-analysis showed that the 
intervention reduced the risk of recurrent MI compared with usual care (RR 0.86, 95% CI 0.60 to 
0.89).92,94 

Twenty four trials out of 42 evaluated HRQoL measures or functional status and reported 
significantly better scores in patients exposed to the intervention programmes. The authors noted 
that the effect sizes were generally small.92,94 

6.2.2 Individualised comprehensive cardiac rehabilitation 

6.2.2.1 Clinical evidence 

Patients may be assessed for their individual needs and risks for cardiac rehabilitation and an 
individual plan made to meet those needs, or alternatively patients may be offered a pre-planned 
programme which is not individualised.   

No randomised controlled studies or cohort studies were found comparing an individualised cardiac 
rehabilitation programme with a non-individualised cardiac programme to improve outcome in 
patients after MI.  

However a randomised controlled study that examined the effectiveness of an individualised 
education intervention in patients after MI aged less than 70 years compared with usual care was 
identified.276 Fifty six hospitalised patients who were given information sheets on return to activities 
of daily living and secondary preventions, and a relaxation tape. Following discharge, patients were 
telephoned to review goals and to discuss any problems. There were 56 patients who received usual 
care. The outcome measures were the Hospital Anxiety and Depression Scale and the Dartmouth 
COOP scale for health-related quality of life. The primary outcome based on the Dartmouth COOP 
scale at 3 months showed that the intervention group significantly improved compared with the 
control group (59% versus 33% respectively: OR 0.34, 95% CI 0.16 to 0.73). There was also significant 
improvement in the Hospital Anxiety and Depression Scale in intervention group compared with the 
control group: median score 5 (2.75 to 8.25) versus 8 (5 to 12), respectively, (P = 0.002). At 12 
months there was little further improvement in the intervention group. However, the control group 
scores in the Dartmouth COOP and Hospital Anxiety and Depression Scale had improved at 12 
months, such that there was no significant difference between the control and intervention groups. 

Two other narrative reviews have emphasised the importance of providing a programme based on 
individual patient requirements. In the first it was noted that determining functional capacity early 
after MI helped inform the level of physical activity recommended for individual patients.115,116 The 
author concluded that an individualised approach to evaluation of prognosis and enhancement of 
functional capacity appeared to have substantial psychological, as well as medical benefits in patients 
after MI.115,116 In the second review it was noted that cardiac rehabilitation should not be considered 
to be exercise training, but rather as a programme based on the indivƛŘǳŀƭΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ.41 The 
aims of the programmes that were recommended were; improvement in quality of life and cardiac 
outcomes by reduction (or abolition) of classical risk factors (such as smoking, cholesterol levels, 
coupled with modification of dietary habits) increase and maintenance of endurance training, 
psychological support, and guidance on returning to work.41 
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6.2.2.2 Safety in the exercise component of comprehensive cardiac rehabilitation 

Three publications were found which make recommendations describing which patients the exercise 
component of cardiac rehabilitation is contra-indicated for safety reasons.  

The SIGN Guideline on Cardiac Rehabilitation, 2002, 406 states that for most patients clinical risk 
stratification for assessment of suitability for exercise can be based on history, examination, and 
resting ECG combined with a functional capacity test such as the shuttle walk. SIGN defines high-risk 
patients as those who have: 

¶ experienced an MI complicated by heart failure, cardiogenic shock and/or complex ventricular 
arrhythmias 

¶ angina or breathlessness occurring at a low level of exercise, for example, inability to complete 
the first 4 minutes of the shuttle walking test 

¶ {¢ ǎŜƎƳŜƴǘ ŘŜǇǊŜǎǎƛƻƴ җ м mm on resting ECG 

¶ ǳƴŘŜǊƎƻƴŜ ŜȄŜǊŎƛǎŜ ǘŜǎǘƛƴƎ ǿƛǘƘ ƳŀǊƪŜŘ {¢ ŘŜǇǊŜǎǎƛƻƴ җ н ƳƳ ƻǊ ŀƴƎƛƴŀ ŀǘ ғ р a9¢{ όŦƻǊ 
example, 3 minutes of a Bruce protocol) 

SIGN made a consensus recommendation that high-risk patients (or those patients engaging in high-
intensity exercise training) should undergo exercise testing and echocardiography. 

A narrative review 418 that was not evidence based, stated that the following conditions are absolute 
contraindications to exercise training: 

¶ Unstable angina pectoris 

¶ Dangerous arrhythmias 

¶ Overt cardiac failure 

¶ Severe obstruction of the left ventricular  outflow tract 

¶ Dissecting aneurysm 

¶ Myocarditis or pericarditis (acute) 

¶ Recent systemic or pulmonary embolism 

¶ Thrombophlebitis 

¶ Serious systemic disease 

¶ Severe hypertension 

¶ Overt psychoneurotic disorders 

¶ Uncontrolled diabetes mellitus 

¶ Severe orthopaedic limitations 

The American Heart Association 52 has the following recommendation that is not evidence-based:  

Exercise training is contraindicated in patients with the following clinical indications: 

¶ unstable angina 

¶ severe and symptomatic valvular stenosis or regurgitation  

¶ symptoms of heart failure, especially NYHA Class IV 

¶ arrhythmias refractory to therapy 

¶ other clinical entities that worsen during exercise 
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6.2.2.3 Exercise-based cardiac rehabilitation in patients with severe left ventricular dysfunction after acute 
MI 

Patients with left ventricular (LV) dysfunction have traditionally been excluded from formal cardiac 
rehabilitation programme on the basis that they are at much higher risk of sudden death during 
exercise. It has been suggested that exercise training may induce LV remodelling in patients with 
large anterior MI.218 LV remodelling is a complex process, characterized by progressive ventricular 
dilatation, hypertrophy and wall thinning. This may lead to further LV dysfunction and congestive 
heart failure after MI.  

Three studies were identified on reduced ventricular function, exercise training and LV remodelling. 

The first was a cohort study that studied post MI patients with moderate to severe LV dysfunction to 
assess whether patients would benefit from exercise training starting early after MI, without a 
deterioration in LV remodelling.341 Patients were divided into 3 groups according to LV ejection 
fraction (EF) at the start of exercise training: 74 patients with left ventricular ejection fraction (LVEF) 
җ пр҈ όDǊƻǳǇ IύΣ ор ǇŀǘƛŜƴǘǎ ǿƛǘƘ ор҈ Җ [±9C ғ пр҈ όDǊƻǳǇ aύΣ ŀƴŘ мт ǇŀǘƛŜƴǘǎ ǿƛǘƘ [±9C ғ ор҈ 
(Group L). Patients with no angina or ischaemic changes in electrocardiogram at low level exercise 
training were enrolled approximately 10-14 days post MI. The exercise programme consisted of 
walking, cycling on an ergometer and aerobic dance (50-90 min/session), 3-5 sessions/week for 3 
months.341  

After 3 months of exercise training, exercise capacity and peak work rate increased and resting heart 
rate reduced in all 3 groups.  At 35±8 months follow up there were no significant differences in the 
incidence of cardiac events among the 3 groups. For reinfarction, the percentage of events for 
groups H, M and L were 5%, 3% and 6%, respectively. For angina or myocardial ischaemia requiring 
angioplasty, the percentage of events for groups H, M and L were 9%, 26% and 12%, respectively.  
For CABG, the percentage of events for groups H, M and L were 1%, 11% and 0%, respectively. There 
was no incidence of heart failure or cardiac death in any of the groups. There was also no significant 
change in LV end-diastolic dimension in each group. The authors concluded that patients with 
moderate to severe LV dysfunction would benefit from exercise training, commencing soon after 
acute MI without leading to deterioration in LV remodelling.341 

The second study was a randomised controlled trial recruiting patients with an EF of < 40% after a 
first Q-wave myocardial infarction into a 6 month exercise training programme or control group.163,164 
There were 39 patients in the exercise training programme and 38 patients in the control group. 
Inclusion criteria included: (1) history of a recent (3 to 5 weeks previously) first Q-wave acute 
myocardial infarction, (2) sinus rhythm and no atrioventricular or intraventricular conduction 
disturbances, (3) echocardiographic LVEF of <40%, (4) no contraindications to exercise training. 
Exclusion criteria were (1) systemic disease, (2) clinical instability (angina at rest and signs or 
symptoms of heart failure) at the time of the initial evaluation, (3) low-threshold ischaemia (<50 W) 
or exertional angina uncontrolled by medical therapy, (4) low work capacity (<50 W), and (5) inability 
to participate in a prospective study for any logistic reason.  

Patients randomised to physical training participated in a supervised, continuous session of 30 
minute bicycle ergometry at least three times per week for 2 months.  Thereafter for 4 months, they 
continued the exercise programme (30 minute bicycle ergometry, 3 times per week) at home, 
reporting to the laboratory every 2 weeks when a new level of exercise could be tested and 
prescribed to maintain the target heart rate (80% of the previously determined maximum) for 
physical training.163,164 

After 6 months, a significant increase in work capacity was observed only in the training group but 
not in the control group, whereas left ventricular volumes had increased in the control group but not 
in the training group. Conversely, EF had improved in the training group (from 34±5% to 38±8%, P = < 
0.01) but not in the control group (from 34±5% to 33±7%, P = not significant). The authors concluded 
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that in post MI patients with left ventricular systolic dysfunction, long-term exercise training may 
attenuate the unfavourable remodelling response and even improve ventricular function over 
time.163,164 

The third study was a very small randomised controlled trial recruiting 25 patients with reduced left 
ventricular function (mean EF, 32.3±6%) after an MI into an exercise group or a control group.131 All 
patients had sustained a recent MI, and their hospital course included the diagnosis of heart failure. 
All patients had stable symptoms after their myocardial infarction before randomisation. 

Patients in the exercise group resided in a rehabilitation centre for 2 months and underwent a 
training programme consisting of two 1-hour sessions of walking daily, along with 4 monitored 45-
minute sessions of stationary cycling weekly. Before and after the study period, maximal exercise 
testing and cardiac magnetic resonance imaging (MRI) were performed. Oxygen uptake increased 
26% at maximal exercise in the exercise group, whereas for control patients the values did not 
change. No differences were observed within or between groups in MRI measures of end-diastolic 
volumes, end-systolic volumes, EFs or myocardial wall thickness.131 

6.2.2.4 Exercise-based cardiac rehabilitation in elderly patients after acute MI 

Most randomised control studies assessing exercise-based cardiac rehabilitation programmes have 
recruited patients below 65 years of age. There have been few randomised controlled studies of post 
MI patients over 75 years of age. Literature searching identified two studies examining exercise-
based cardiac rehabilitation in older patients post MI. 

In the first study 269 post MI patients were split into 3 age groups: middle aged (45-65 years), old (66-
75 years) and very old (> 75 years). Patients with severe cognitive impairment, LVEF < 35%, or 
contraindications to vigorous exercise were excluded. Within each age group, participants were 
randomised into hospital-based cardiac rehabilitation, home-based cardiac rehabilitation or no 
cardiac rehabilitation. The hospital-based cardiac rehabilitation intervention programme consisted of 
40 exercise sessions, 24 sessions (3 times per week) of endurance training on a cycle ergometer (35 
minutes) plus 16 sessions (2 times per week) of stretching and flexibility exercises (60 minutes). The 
home-based cardiac rehabilitation group participated in 4 to 8 supervised exercise training sessions 
in the cardiac rehabilitation unit where they were taught how to perform training at home (and the 
necessary precautions). Patients were provided with a cycle ergometer and physical therapist made 
home visits every other week to adjust the exercise prescription if necessary. Patients in the control 
group attended a single structured education session on cardiovascular risk factor management with 
no exercise prescription, and then they were referred back to their family physician. Total work 
capacity was assessed at baseline, at the end of the 2 month programme and 6 and 14 months 
thereafter. At each assessment, HRQoL was assessed using the Sickness Impact Profile.131 

Over the 14 month duration of the trial, total work capacity improved in the hospital-based cardiac 
rehabilitation and home-based cardiac rehabilitation groups but not in the controls. In terms of the 
age groupings, treatment-time interactions showed a greater effect of both interventions compared 
with controls in middle aged patients (P = 0.002) and old patients (P < 0.001) but not in very old 
patients (P = 0.143). In middle aged and old patients, HRQoL improved significantly over the study 
period regardless of treatment assignment, whereas in very old patients, HRQoL improved with both 
hospital-based cardiac rehabilitation and home-based cardiac rehabilitation (P = 0.013 and P < 0.035, 
respectively), but not in the control group (P = 0.079).131 

The second study 419 ǊŀƴŘƻƳƛǎŜŘ по Ǉƻǎǘ aL ǇŀǘƛŜƴǘǎ җ ср ȅŜŀǊǎ ƻƭŘ ƛƴǘƻ ŜƛǘƘŜǊ ŀ ǎǳǇŜǊǾƛǎŜŘ 
outpatient training programme (50 min, 3 times per week for 3 months), or to a control group. 
Patients with overt heart failure, neurological sequelae, orthopaedic disability, memory dysfunction 
or planned coronary intervention were excluded. The outcome measures were self-motivation, 
outcome expectation, efficacy and physical activity at 3 and 12 months follow up. There was no 
significant difference between the intervention and control group at baseline. Reported physical 
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activity at 12 months was significantly higher in the intervention group compared with controls (P < 
0.0001). A multiple regression analysis between level of activity at 12 months and age, gender, BMI, 
support, self-motivation, activity level before admission, and group (intervention and controls) found 
that group and reported  activity at 12 months were correlated (R = 0.74, P < 0.001).419 

6.2.2.5 Economic evidence 

Five studies were found which addressed the health economics of cardiac rehabilitation.430,433 333,334 
182 250 17  One study 430,433 was a costing study which synthesised cost effectiveness information using 
UK cost data, while the rest of the economic evaluations were done outside UK. An additional 
analysis from the UK perspective was also undertaken and is reported in Appendix C. 

The UK Study 430,433 was a review of economic evaluations including costs of a UK cardiac 
rehabilitation programme. The authors reported the costs of a comprehensive cardiac rehabilitation 
programme to be £140 per patient excluding the indirect costs and £207 including indirect costs. The 
study found that the cost effectiveness from the NHS perspective was £6400/life year gained and 
£2700/QALY gained. It was acknowledged that this study was never designed as an economic 
evaluation. However the results seem to agree with the findings of properly designed economic 
evaluations. 

A second study 17 compared the costs and benefits of comprehensive cardiac rehabilitation with no 
ŎŀǊŘƛŀŎ ǊŜƘŀōƛƭƛǘŀǘƛƻƴΣ ƛƴ ǳƴǎŜƭŜŎǘŜŘ ǇŀǘƛŜƴǘǎ ŦǊƻƳ ŀ ¦{ ǘƘƛǊŘ ǇŀȅŜǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜΦ ¢ƘŜ ŀǳǘƘƻǊǎ 
acknowledge that their data were derived from a heterogeneous population of mainly younger men. 
Cardiac rehabilitation was found to be cost effective with the estimated incremental cost 
effectiveness ratio of $2130/LYS in 1985 and projected cost was $4950/LYS in 1995 (at a 5% discount 
rate).  

A third study 182 assessed the cost and consequences of comprehensive cardiac rehabilitation 
compared to no rehabilitation in low-risk patients after MI from an Australian perspective. The 
authors considered quality of life outcomes and four measures of early return to normal activities 
(paid and unpaid return to pre-MI level of work/activities). There were no statistically significant 
differences between the two groups in most of the outcomes measured. Return to any paid work 
was statistically different, with the no rehabilitation group returning to work earlier. There was no 
difference in health service resource use. The cost of rehabilitation was estimated to be about 
$400/patient. The authors concluded that this represented the net cost that could be saved by the 
health service by targeting rehabilitation to high-risk patients. However this conclusion assumed that 
there would be improved outcomes in high-risk patients. The evidence seems to be that there is a 
cost saving from targeting cardiac rehabilitation away from low-risk patients. Their findings have not 
been confirmed by any other studies.  

A fourth study 333,334 assessed the cost utility of comprehensive cardiac rehabilitation compared to 
usual care in patients with anxiety or mild to moderate depression or both, from a US perspective. 
Quality of life scores were obtained using time trade off at the end of the study period. The 
estimated ICER was $9200/QALY gained during the year of follow up.  

The fifth study 250 assessed the cost effectiveness of a comprehensive cardiac rehabilitation 
programme in 147 unselected post MI patients aged less than 65 years (124 men and 23 women), 
compared with standard care from the Swedish perspective. This was a cost consequence analysis, 
which did not aggregate costs and benefits, but rather reported them separately. The estimated total 
costs in the cardiac rehabilitation group were SEK 484 260 compared with SEK 557 770 in the usual 
care group. The cost difference was SEK 73 500 in favour of the rehabilitation group. Total and 
cardiac mortality did not differ between the groups. Compared to the usual care group, readmission 
was less frequent in the rehabilitation group (13.7 days versus 19.3 days P < 0.05), and there was also 
a reduction in non-fatal reinfarction (17.3 versus 33.3%, P = < 0.05) and total cardiac events (39.5 
versus 53.2% P = 0.001). 
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An additional analysis requested by the GDG was undertaken to examine the cost effectiveness of 
cardiac rehabilitation compared to no cardiac rehabilitation in unselected patients after MI. The 
model used clinical effectiveness data from three recent meta-analyses 431,433 210 92,94 and follow up 
data from RITA 2.192 

The results suggested that cardiac rehabilitation was cost effective when compared with no cardiac 
rehabilitation. The estimated ICER is about £7860 and £8360 per QALY gained for men and women 
respectively, which is well below the level usually considered to be affordable in the NHS (about £20 
000 to £30 000 per QALY).  The results were robust in sensitivity analysis. 

In conclusion, in patients after MI cardiac rehabilitation compared no cardiac rehabilitation is cost 
effective. The results of the additional analysis are consistent with the findings from other healthcare 
systems. 

6.2.2.6 Evidence statements  

Cardiac rehabilitation in patients after MI reduces all-cause and cardiovascular mortality rates 
provided it includes an exercise component (1++). 

The majority of studies showed there was no significant effect of comprehensive cardiac 
rehabilitation on quality of life outcomes in patients after MI (1++). 

Cardiac rehabilitation in patients after MI compared no cardiac rehabilitation is cost effective. 

There were no studies found which compared individualised (menu-based) and non-individualised 
programmes in patients after MI. 

 Safety in the exercise component of comprehensive cardiac rehabilitation 

There is no evidence that stable patients are harmed by the exercise component of cardiac 
rehabilitation. 

Exercise training does not appear to endanger stable patients with left ventricular dysfunction (1+). 

There is limited evidence on the safety of the exercise component of cardiac rehabilitation in older 
people (1+). 

6.2.3 Summary of recommendations  

15. All patients (regardless of their age) should be given advice about and offered a cardiac 
rehabilitation programme with an exercise component. [2007] 

16. Cardiac rehabilitation programmes should provide a range of options, and patients should be 
encouraged to attend all those appropriate to their clinical needs. Patients should not be 
excluded from the entire programme if they choose not to attend certain components. [2007] 

17. If a patient has cardiac or other clinical conditions that may worsen during exercise, these 
should be treated if possible before the patient is offered the exercise component of cardiac 
rehabilitation. For some patients, the exercise component may be adapted by an appropriately 
qualified healthcare professional. [2007] 

18. Patients with left ventricular dysfunction who are stable can safely be offered the exercise 
component of cardiac rehabilitation. [2007] 
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6.3 Barriers to the uptake of and adherence to cardiac rehabilitation 

6.3.1 Which factors are associated with ŀ ǇŜǊǎƻƴΩǎ uptake and adherence to cardiac 
rehabilitation programmes after an MI? 

For full details see review protocol in Appendix C. 

6.3.1.1 Clinical evidence 

The aim of this review was to explore factors that could increase the uptake of and adherence to 
cardiac rehabilitation programmes. The recommendations and the link between evidence and 
recommendations can be found in Section 6.4.2. 

During the scoping process, stakeholders identified groups that require special attention because of 
low reported attendance to cardiac rehabilitation programmes that were not considered in CG48. 
These included: people suffering from anxiety or depression, people with physical or learning 
disabilities, older or younger age groups, non-English speakers and people who are 
unemployed.46,105,285,382 

The quality of qualitative evidence was assessed using methods described in Chapter 3. Appendix G 
contains details of the limitations of each study included in the review. 

Two approaches were used to extract the evidence: 

Part 1  

Information on why people withdrew from a cardiac rehabilitation programme was extracted from 6 
RCTs and 1 prospective cohort study reviewed as part of Section 6.4.46,175,184,211,212,288,468 Information 
from the RCT by West 2001 was presented in the Health Technology Appraisal by Beswick et al. 
2004.46,47 These studies provided a list of reasons why people withdrew from the cardiac 
rehabilitation programme and what the most commonly reported reasons were. It is not clear if they 
were pre-specified reasons generated by the authors and people selected from this list, or if the 
reasons were raised independently by the people who withdrew. If it is the former this could be a 
source of bias as the studies may not fully explore the reasons for failure to take up or adhere to the 
programme. 

Studies conducted outside the UK were included where these were identified as part of the review 
from Section 6.4, as for the purposes of the review on interventions to increase uptake and 
adherence to a cardiac rehabilitation programme, the GDG considered that, it would be likely that 
the effectiveness of an intervention would not be dependent upon the country in which the study 
was conducted. 

Part 2  

Qualitative studies exploring peoplesΩ ŜȄǇŜǊƛŜƴŎŜǎ ƛƴ ŀ ŎŀǊŘƛŀŎ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ǇǊƻƎǊŀƳƳŜ ǿŜǊŜ 
analysed. Existing systematic reviews or syntheses of qualitative studies were included where 
available. Two systematic reviews were found that met the inclusion criteria focusing on people from 
South Asian populations and people from low socioeconomic backgrounds.38,159Additional 
information was not extracted on these populations from individual papers given that these reviews 
were available. 

In addition to the 2 systematic reviews, 18 individual qualitative studies were included in Part 2 of 
the review.54,91,93,181,205,216,217,260,262,271,278,329,350,370,371,373,386,445 These studies provided insight into the 
variety of reasons that either inhibit or encourage people to participate in a cardiac rehabilitation 
programme following an MI. All relevant UK studies were reviewed and non-UK papers were 
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































