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1.1.2

Secondary prevention of myocardial infarction
Introdudion

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 padtectrocardographic(ECGghanges of S$egment

elevation, andanelevated concentration of myocardial specific proteimshe circulation. Such

peopleare described as havingsfFsegment elevation myocardial infarctioB TEML Intermittent or

partial occlusion prduces similar, but often less severe clinical features, although no or transient and
undetected ST elevatin. Such cases are described as a-8@rsegment elevation myocardial
infarction(NSTEM)I People who have suffered from either of these conditioresaanenable to

treatment to reduce the risk of further Ml or other manifestations of vascular disease, secondary
prevention.

Epidemiology

The acute treatment of both STEMI and NSTEMI has changed considerably over the last decade. In
England and Wales, thiMdyocardial 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 ctkstyibesthe
accompanying reductions in mortality since the late 1990s. The 2012 report describes more than
79,000 hospital admissions due to Ml in the previous year, 41% STEMI and 59% R¢&STikbE as

many men had Mls as women, their average age for a first M| beiyg#&$, while women had tlre

first Ml at 73years. Thirtyday mortality was almost 13% for STEMI in 2@0lling to 8% in 20%12

with similar falls for NSTEMI.

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

Secondary prevention of myocardial infarction

People whdhad 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 suclpeople drug therapy such as aspirin, clopidogtettablockers, 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 amportant tool to support this application.

The previous guidelin€G48was published in 2007, offering comprehensive advice to prevent
further myocardial infarction and progression of vascular disease in those who had already suffered
an MlI, either recently or in the past, considered to be those with an Ml more than 12 s agjit

Since 2007, there has been a major change in the management of Ml, 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% casewent PPCIl, 60% receiving lytic
therapy. The MINAP report for 20412 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 PPThis improvement in acute treatment may impact on the efficacy of
secondary prevention, hence one reason to update the guideline. New findings on enhancing

LIS2 L) SQa dzLdiF 1S 2F OF NRAIFO NBKI fattykdidr GA2y X 2y
supplemenation, ACE inhibitors and betdockers have all contributed to a need for this guideline

to be updated.

National Clinical Guideline Centre, 2013.
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Secondary prevention of myocardial infarction
Introduction

Drug therapy for secondary prevention is already effectively applied, nationally. For England, the
2012 MINAP report shows prescriptiohaspirin at lospital discharge was 99%, béickers 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 infubese
agents over the months followirgn ML 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 20lational 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 esblished benefit described in CG48, should be part of the guideline for
secondary prevention.

Changes in the universal definition of myocardial infarction

A further consideration in this update was the change in the definitioklidthat 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 isitrgaise 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 withig condition.

Introduction (2007)

Background (Epidemiology)

The annual incidence of myocardial infarction (M) for men aged betweer630s about 600 per
100,000 and for women about 200 per 1000. The British Heart Foundation (2004) has estimated
that there are about 14,000 MIs per year in men of all ages in the UK and 121,000 in women, giving
a total of 268000 cases. In the UK, about 8380 men and 39400 women have had an Ml (British
Heart Foundation, 2004).

Ml is a complication of coronary heatisease (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 tharDD03leaths 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 Utis{BiHeart Foundation, 2004).

CHD death rates vary with age, gender, s@tonomic 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 thUK 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).

Management

Cardiac rehabilitation programmes have beemsistently 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,
psychologicalad social conditions to enable the CHD patient to preserve or resume optimal

National Clinical Guideline Centre, 2013.
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Secondary prevention of myocardial infarction
Introduction

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 mustdggated
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 elemanthe prevention of further cardiovascular
events.

A number of drugs have been shownitgprove outcome after Ml; betdlockers, ACE inhibitors,
anti-platelet agents and statins.

National Clinical Guideline Centre, 2013.
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2.2

Secondary prevention of myocardial infarction
Development of the guideline

Development of the guideline

What is a NICE clinicguideline?

NICE clinical guidelines are recommendations for the care of individuals in specific clinical conditions

or circumstances within the NHSrom prevention and seitare through primary and secondary
care to more specialised services. We basedtinical 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 guidiees 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 peopleto make informed decisions
improve communication between patient and health professional

= =4 4 -4 -

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

and skills.

We produce our guidelines using the foliog steps:
9 quideline topic is referred to NICE from the Department of Health

1 stakeholders register an interest in the guideline and are consultedudfinout the development
process

1 the scope is prepared by the National Clinical Guideline Centre (NCGC)
1 theNCGC establishes a guideline development group

9 adraft guideline is produced after the group assesses the available evidence and makes
recommendations

1 there is a condtation on the draft guideline
1 the final guideline is produced

The NCGC and NICE prodagaumber of versions of this guideline:

1 the full guideline contains all the recommendations, plus details of the methods used and the
underpinning evidence

1 the NICE guideline lists the recommendations

9 information for the public is written using suitadknguage for people without specialist medical
knowledge

9 the NICE pathway brings together all connected NICE guidance

This version is the full version. The other versions can be downloaded from NiG& atice.org. k.

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 (20(&8ctibee
2.4for details of which sections will be updated. We will also carry out an editorial review of all
NBEO2YYSYRIUGAZ2Yya (G2 SyadaNB GKIF G 0K $gislatod.Y L} &

National Clinical Guideline Centre, 2013.
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Development of the guideline

This update is being undertaken as part of the guideline review cycle.

Who developed this guideline?

A multidisciplinary Guideline Development Group (GDG) comprising professional group members and

consumer representatives ofié main stakeholders developed this guideline (see section on
Guideline Development Group Membership and acknowledgements).

The National Institute for Health ar@areExcellence funds the National Clinical Guideline Centre

(NCGC) and thus supported the development of this guideline. The GDG was convened by the NCGC

and chaired bypr Philip Adam# accordance with guidance from the National Institute for Health
and @reExcellence (NICE).

The group met everg weeks during the development of the guideline. At the start of the guideline
development process all GDG members declared interests including consultancipaideeork,
shareholdings, fellowships and supporbfn the healthcare industry. At all subsequent GDG
meetings, members declared arising conflicts of interest, which were also recorded (ApB&ndix

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

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

What this guideline covers

The guideline covers the following populations:

9 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 beenhdisged from hospital, where
relevant and those who have had &l in the pastmore than 12 months ago)

9 Specific consideration will be given to the needs of populations thought to have redptakie
andadherence to cardiac rehabilitation programmes lurding people from South Asian
communities, black andhinority ethnicgroups, low socioeconomic groups or rural communities,
people with physical and learning disabilities, women and people with anxiety and/or depression.

The guideline updatethe following clinical areas from CG48:

fish diet and omega 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 anddosetitration 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 Il reeptor blockers

= =4 -4 8 -8 _5_9a_-4._-2

For further details please refer to the scope in Apperfdand review questions in sectidh2.

National Clinical Guideline Centre, 2013.
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What this guidelinedoes not cover

The guideline does not cover:
9 children and young people under 18 years

1 peoplebeing 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 managatrof Ml. Recommendations on the acute
management of Ml can be found in:

1 Myocardial infarction with S$egment elevation. NICE clinical guideline TBC (due for publication
July 2013).

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

Relaionships 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 {®Fsegmentelevation acute coronary
syndrome. NICE technology appraisa(3010).

Related NICE Health Technology Appraisals:
Ticagrelor for the treatment of acute coronary syndromes. NICE technology appraisal 236 (2011).

Clopidogrel and modifiedelease dipyridamole from the prevention of occlusive vascular events.
NICE technolgy 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 (heterozygeiasnilial and norfamilial)
hypercholesterolaemia. NICE technology appraisal 132 (d@@§idantable cardioverter defibrillators
for arrhythmias. NICE technology appraisal 95 (2006).

Statins for he 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. NICEalliguideline 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 gliee90 (2009).

National Clinical Guideline Centre, 2013.
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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. NCE 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 infaction with STsegment elevation. NICE clinical guideline 167 (2013).
Related NICE Public Health Guidance

Brief interventions andaferral for smoking cessatioMICE public health guidance 1 (2006).

Smoking cessation services in primary cph@rmacies, 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 Relted Guidance currently in development:
DyspepsiBlGORDNICE 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 expedied@14.

2.6.1 Aim of the guideline (2007)

/I ftAYyAOLt 3dARStAYyS&a NB RSTAYSR a waeadasSyl da
LI GASYyd RSOA&AA2YAE | 02dzii | LIINRLINALF BS KSFf GKOI N

This guideline gives recommendatidinsclinicians 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 @sagfiven by National Institute for Health and
Clinical Exellence (NICEJhe 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 AppedixQ.

National Clinical Guideline Centre, 2013.
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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:

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

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

9 public health and trust managers
9 patients who have had a heart attack, their partners, families and other carers

Areas outside the remit of the guideline

The guideline does not cover patients who have had aspontaneous Ml (for example, a peri
procedural, which may occur after percuous coronary intervention) nor patients who have had a
non-atheroscleroticinduced MI (which is an Ml in patients without underlying coronary artery
disease (CAD). The guideline does not cover the diagnosis of an Ml either acutely or retrospectively.
Interventions specific to the early phase of the acute Ml 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 tilitianal management of diabetes and
glycaemic control in patients who have had an Ml, 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 apppriately 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.

National Clinical Guideline Centre, 2013.
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Methods

Methods (2013)

This guidance was developed in accordance witmtle¢hods outlined in the NICE Guidelines
Manual 2@ 23

Amendments to 2007 text

All text and recommendations from éprevious guidelineCG48that has not been updated
(therefore review questions have not been generated and evidence has eotdearched for) &s
been left unchangedAmendmentgo recommendations are detailed in Appendix

Developing the review questions and outcomes

Review questions were developed in a PICO framevpafiu(lation intervention, comparison and
outcome) for int@vention 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 Bie@uesbns were

based on the key clinical areas identified in the sc@jgapendix A Further information on the

outcome measuresxamined follows this section.

Chapter Review questions Outcomes

Lifestyle What is the clinical and cost effectiveness of Mortality (all cause, cardiac or
omegas3 fatty acidsin all peoplewith myocardial ~ sudden)
infarction? 1 Quality of life

9 Reinfarction

I Revascularisation

9 Stroke

1 Readmissiorfiospitalisation
1 Side effects/dverse events

What is the clinical and cost effectiveness of ar § Mortality (all cause, cardiac or
oily fish diet in alpeoplewith myocardial sudden)
infarction? 1 Quality of life

I Reinfarctia

9 Revascularisation

i Stroke

9 Readmissiortiospitalisation

1 Side effects/dverse evert.

Cardiac Which factors are associated withpersor®@ 9 Factors associated with persom a
rehabilitation  uptake and adherence tacardiac rehabilitation ~ uptake and adherence tcardiac
programme after an MI? rehabilitation programme

1 Factors associated with healthcare
professionals in promoting
persofa dzLJil 1S FyR
cardiac rehabilitation programme.

Which interventions designed to increase 9 Adherence
engagement in and/or adherence to cardiac ¢ yptake
rehabilitation progranmes are effectiveand cost

effective in people who have had an MI? | Sz

1 Reasons for withdrawal

National Clinical Guideline Centre,13)
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Chapter

Drug therapy

Review questions

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

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

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

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?

What optimal duration clopidogrel should be
continued inpeopleafter MI?

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

National Clinical Guideline Centre, 2013.
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Outcomes

1 Quality of life

9 Adverse effects

9 Mortality (all cause, cardiac or
sudden)

9 Quality of life

9 Reinfarction

9 Revascularisation

9 Stroke

9 Readmissiortiospitalisation

1 Side effects/dverseevents

9 Mortality (all cause, cardiac or
sudden)

9 Quiality of life

9 Reinfarction

9 Revascularisation

9 Stroke

9 Readmissioriospitalisation

1 Side effects/dverse events

1 Mortality (all cause, cardiac or
sudden)

1 Quality of life

1 Reinfarction

9 Revascularisation

9 Sroke

9 Readmissiortiospitalisation

1 Side effects/dverse events

1 Mortality (all cause, cardc or
sudden)

1 Quality of life

9 Reinfarction

9 Revascularisation

9 Stroke

9 Readmissiortiospitalisation

1 Side effects/dverse events

9 Mortality (all cause, cardiac or
sudden)

1 Quality oflife

9 Reinfarction

9 Revascularisation

9 Stroke

9 Readmissiortiospitalisation

1 Side effects/dverse events

9 Mortality (all cause, cardiac or
sudden)

9 Quiality of life

9 Reinfarction

9 Revascularisation
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Chapter Review questions Outcomes
9 Stroke
9 Readmissiortiospitalisation
1 Side effects/dverse events
What is the most clinically and cost effective  § Mortality (all cause, cardiac or
combination of antiplatelet and anticoagulant sudden)

therapies for people who have had an Ml and ¢ ¢ Quality of life

indication for anticoagulatioh {1 Rénfarction

1 Revascularisation

1 Stroke

9 Readmissiortiospitalisation

1 Side effects/dverse events
Is there an optimal time foa betablockerto be 9§ Mortality (allcause, cardiac or
initiated in people who have had a MI? sudden)

9 Quiality of life

1 Renfarction

1 Revascularisation

9 Stroke

9 Readmissioriospitalisation

1 Side effects/dverse events
What is the clinical and cost effectiveness of Mortality (all cause, cardiac or
adding a beteblocker versus placebo to improve  sudden)
outcome in peopleafter an Ml i) with and ii) 1 Quality of life

without left ventricular dysfunction and is there

. . Reanfarction
an optimal duration? 1

9 Revascularisation

9 Stroke

1 Readmissiorfiospitalisation
1 Side effects/dverse 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 questiorss per The Guidelines Manual20*'8 Clinical databasesere
searched using relevant medical subject headings;tiegeterms and study type filters where
appropriate. Studies published in languages other than English were not reviewed. Where possible,
searches were restricted to articles publishedhie Engish language. All searches were conducted
on core databaseMEDLINE, Embase and The Cochrane Library. Additional subject specific
databases were used for some questioAMED for the search on ome@afatty acids and oily fish
consumption, Psycinfo for the search on barriers to the uptafi@nd adherenceo cardiac
rehabilitation and Cinahl for the search barriersto the uptakeof and adherenceo cardiac
rehabilitation and interventions to increase uptake and adherence to cardiac rehabilit&lbn.
searches were updated d@6" March 2013 No papers after this date were considered.

Search strategies were checked by looking at reference lists of relevant key payrising 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

National Clinical Guideline Centre, 2013.
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3.4

3.4.1

Secondary prevention of myocaadlinfarction
Methods

During the scoping stage, a seawhs conducted for guidelines and reports on the websites listed
below and on organisations relevant to the topic. Searching for grey literature or unpublishe
literature was not undertakenAll references sent by stakeholders were considered.

1 Guidelines Iternational Network databaserww.gri-n.net)

National Guideline Clearing HouseA(w.guideline.gov)

National Institute for Health an@areExcellence (NICEyWw.nice.org.uk

National Institutes of Health Consensus Development Progcamsgénsus.nih.gov/)
National Library for Healtwinvw.library.nhs.ukj

=a =4 -4

Health economic literature search

Systematic literature searches were also undertaken to identify health economic evidence within
publishel literature relevant to the review questions. The evidence was identified by conducting a
broad search relating tpeople whohad an Mlin 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 &
specific economiéilter, 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 publishée English language.

The search strategies for health economics are included in AppEndiksearches were updated on
25" March 2013 No papers published after this date were considered.

Evidence of effectiveness

Theresearchellow:

1 Identified potentiallyrelevant studies for each review question from the relevant search results
by reviewing titles and abstractsfull papers were then obtained.

1 Reviewed full papers against pspecified inclusion / exclusion criteria to identify studies that
addressed theeview question in the appropriate population and reported on outcomes of
interest (review probcols are included in Appendi).C

9 Ciritically appraised relevant studies using the appropriate checklist agisgen The Guidelines
Manual®'®

T 9EGNI OGSR 1S58 AYyF2NXNIGA2Y | o62dzi (GKS &iddzRéeQa
tables are included in Append®.

1 Generated summaries of the evidence by outcome (included in the relevant chapterupsje

0 Randomised studs: meta analysed, where appropriate and reported in GRADE profiles (for
clinical studies}; see below for details

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

o Qualitative studies: each studysummarised in a tablandpresented in a narrativeThe
quality of reporting for each study was summarised in the Evidence Table and in the Linking of
Evidence to Recommendations.

Inclusion/exclusionof studies
See the review protocols in AppendiXor full details.

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

National Clinical Guideline Centre, 2013.
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The proportion of people whbad an Ml was among the criteria used for the inclusiostodies in

the evidence reviews. A direct study population was defined as adbltshad amyocardial

infarction (type 1 universal definitiorand made up more than5SPoof the study numbers. This

threshold was chosen by the GDG as a minimum numbeeaple who had an Mhat would

provide relevant data, taking into account uncertainty in diagnosis of Ml, the need to include
relevant populations and changes in medical practicelder studiesof acute coronary syndrome

large proportion osubjectswere classified as havingstable angina based on changes in ECG and
enzyme levelslf these subjects were recruited to studies of Ml using current practice, they would be
diagnosedashavingan NSTEMI basl on troponin concentrationsthis is because ehanges 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 gality data were available, dlpeoplewith a history of coronary heart disease

(stable angina, unstable angina, or revascularisation) and less than 75% people who had an Ml were
included but the quality of the evidence was downgraded for indirectness. For indirect populations, a
maximum of 30%people withheart failure was acceptedf people had Killip Class Il or NHYA Class Il

or above, they were considered to have heart failure. Those with Killip Class | were not considered to
have heart failure, whereas those with NYHA Class | elassified as unclear.

The 30% threshold was chosen by the GDG as a maximum nunempé withheart failure that

would be acceptable to include as part of the post Ml population and yet still provide relevant data.
Those with leart failure compromise subset of readily identifiableeopleafter MIl. 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 numbseayle withheartfailure

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 Ml and of heart failure,
the need to include relevant populations andaciges in medical practice.

For outcomes such as adverse events, direct and indirect study populations were often combined in
the metaanalysis 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 Ml
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 authohs.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 publicaton 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 inclugtl 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 krifooyre 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 MIl. For heart disease, mortality islglefigreatest 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 prent relatively few deaths. Other events of concern in people after

an MI, of lesser importance to mortality, but clearly important outcomes forgaeson who has had

an Mland society, were stroke, reinfarction and revascularisation.

National Clinical Guideline Centre, 2013.
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Rehospitalisation was considerad importantoutcome by the GDG. i clearly undesirable and sa
significant economic impactheadverse effects of treatment, which impact on quality of life (which
was not always measured) were also consideénedortant outcomes The number and/or the type

of adverse events recorded in the study were reported in the guideline, not the numipsopie

who hadl or more adverse events.

For the qualitative review, the GDG decided that only studies from the UK shoukkbesince the
LJ: NI A @dpédengeliméthCrardiac rehabilitation programs are likely vary from country to country,
as do costs, population deographics and access to care.

Only studies thatisedprescribed drugs licensed within the UK were includedhareviews.

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 paiipants are randomised to the groups. Also, unlike
observational studies, RCTs rely lespeopleRrecollection 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 unaviable.

Methods of combining studies

Data synthesis for intervention reviews

Where possible, metanalyses were conducted to combine the results of studies for each review
guestion using Cochrane Review Manager (RevMan5) software-é&fbestis (MantelHaenszel)
techniques were used to calculate risk ratios (relative risk) fobihary outcomesall-cause

mortality, cardiac death, sudden death, reinfarction, stralejascularisationehospitalisation and
adverse eventdf there washeterogeneity randoneffects techniques were used. The continuous
outcome of mean attendance toaardiac rehabilitation programmeas analysed using an inverse
variance method for pooling weighted mean differences and where the studies had different scales
or if only one study was availablstandardised mean differences were usétecontinuous

outcome, quality of lifewasnot available for any of the reviewg/here reported, timeto-event

data were presented as a hazardtio.

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 daidaw or; 2)

key papers that influence current medical practice were exaludem the analysis because they

only provide relative risk data. In such instanceatie¢ risk was also presented.

The hazard ratio equals a weighted relative risk over the entire duration of a study and is derived
from a timeto-event curve or KaplaMeier curve. This curve describes the status of baipulation
groups at different time points after a defined starting point. Because spangcipantsare often
followed for a longer period of time than others (because they remained in the study @thiées
dropped out), the timeo-event curve usually extends beyond the mean follgpvduration.

Hazard ratios were calculated wherever possible. To calculate hazard ratios, the log rank p value of
the survival curves and the control and intervention evieates 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, GE and V dataould be extracted from the spreadsheet and thd@nethod could be

National Clinical Guideline Centre, 2013.
25



Secondary prevention of myocardial infarction
Methods

used in RevMan. The-Band V data refer to the observed minus the expected number of events and
is variance (calculated fromdividual patient data). Theumber of events and total numbef

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.

Asthe trial progresses, at some point prediction of treatment effect becomes very imprecise because
there are fewparticipantsavailable to estimate the probability of the outcome of interest.

Confidence intervals around the survival curves capture the gimtif the estimate. We can

estimate relative risk by applying an average, weighted for the numbpaicipantsavailable, over

the entire study duration. Such an estimate is the hazard ratio.

Statistical heterogeneity was assessed biysidering the chsquared test for significance at p<0.1 or
an ksquared inconsistency statistic of >50% to indicate significant heterogefibigyp value is taken
as <0.1 instead of the standard <0.05 since the test for heterogeneity has low powemrmberof
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 almvestigated if the forest plot showed inconsistency in the
results but it was not detected by the ebijuared test.Where significant heterogeneity was present,
we carried out predefined subgroup analysesa selection of the following variablggming 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 dysfunctiayration of treatment, indication for treatment.
Details of these subgroups can be found in the review proto&#sisitivity 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 follayp (missing data). In cases where there was
inadequate allocation concealment, unclear blinding, more than 20% missing data or differential
missing dataf 10% or higher than the event ratehis was examineth a sensitivity analysis. For the
latter, the duration of followup was also taken into consideration prior to including in a sensitivity
analysis.

Assessments of potential differences in effect between subgroups were based on thguained

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

Relative ks 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 théogeneric inverse variance
technigue in the Cochrane Review Manager (RevMan5) softvreervationabtudies were not
combined in aneta-analysisSensitivity analyses were carried out on the basis of study quality and
resultswere presented from eacimdividual paperThe means and standard deviations of

continuous outcomes were required for mesaalysis.

1.1.2.1 Strata
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For a number of reviews, the results were presented separately fospatified groups or strata.
Strata included:

1 left ventricular (LV) function
1 type of omega3 fatty acid supplementation

1 timing of the onset of treatmenafter the myocardial infarction

1 duration of treatment

9 population ¢(hat is, STEMirersusNSTEMI and patienversushealthcareprofessional)

For more detds on these strata refer to the protocols (see Appendix

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

9 Left ventricular systolic dysfunction (LV&Ehose specified as having left ventricular
dysfunction, left ventricular faire or an ejection fraction of less tha@®%.

9 No left ventricular systolic dysfunction (N).
1 Unselected patients (Ug)including papers with a mixture of LV function, studies reporting a

mean ejection fraction of 40% andhere LV status was not reported however, it is likely that
they includedpeoplewith a range of LV function.

9 Unclear (Ucg, not reported.

The LVSD status of tparticipantsin 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 unclearthat is,not reported).

Where the timing of the onset of treatment after the myocardial infarction was considered as a
stratum, papersvere divided in the following categories:

1 people who had an MI, in whom treatmewas initiatedbetween 0 and 72 hours of the Ml
(acute MI).

1 people who had an Ml in whom treatment was initiated between 72 hours and 1 year of the
MI (subacute MI).

1 peoplewho havehad an MI andvho weretreated was more than a year after the Ml (Ml in
the past).

For the review on betdlockers, the presence of chronic obstructive pulmonary disease was
considered as atratum, papers were divided into the following categegiwherever possible:
f COPL where participantsk F R 0 NRYOKAIf | AGKYlFXZ oNRYyOK2aL
RA&ASIF&aS¢s ONRYOKAGAA 2NJ NBIjdzANSE ONRYOK2RAL
1 Unselected (Us) includingpeoplewith mixed COPD status.
9 Unclear (Uc}, wherepeoplewere descriled 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 synthesidor qualitative studies

Factors associated with the uptake and adherence to cardiac rehabilitation programmes were
extracted from qualitative paper$dr examplenterviews, questionnaires) and summarised under
the strata that were identified by the GDG gpulations 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 saturatidhat is,when no more additional findings e
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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 rigtformation.

Appraising the quality of evidence by outcomdsr qualitative studies

¢KS ONRGSNRIF dzASR (2 lFaasSaa (GKS aiddzRASaQ |Ijdz ¢
methodology; the clarity of the description of the role of the researgliee 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 appropriatend¢se obnclusions

The limitations dthe studies were summarised in the extraction tables and comments were made in
GKS a[AY1Ay3d 90ARSYOS G2 wSO2YYSyRIFIGA2yag o6[9

Appraising the quality of evidence by outcomésr RCTs and observational studies

The evidence foeachoutcome from the intuded RCT and observational studies were evaluated and
LINS&aSYyiSR dzaAy3 'y FRFELGIGAZY 2F GKS WDNI RAy3
9@ fdz GA2Yy o6Dw! 590 (i22f02EQ RS@OSt21ISR o6& (KS
(http://www.gradeworkinggrouporg/). 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 metaanalysis results. The summary of findings was presentégd@separate tables ithis
JdZARSEAYS® ¢KS d/ fAYAOLIEtk902y2YAO { (dzR& [/ KI NI
assessmentwhilethé / t AYAOlI f k902y2YAO {dzYYINE 2F CAYRA"
where appropriate, an absolute maa® of intervention efect anda summarystatement grading

the quality of evidence for that outcomdn this table, for continuous outcomgihe columns for
intervention and control indicate the sample sizeinmed across the included studidsor binary
outcomes such as numbef participantswith an adverse event, the event rates (nAum of

number ofparticipantswith events divided by sum of number pérticipantg are shown with
percentagesPublication bias was only taken into consideration in the quality assessment and

included in the Clinical Study Characteristics table if it was apparent.

Eachbinaryoutcome was examined separately for the quality elements listed and definédhiel
and each graded using the quality levels liste@able2. The main criteria considered in the rating of
these elements are discussed below (see se@idn3). 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 obtn an overall assessment for each outcome.

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

Tablel: 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 estima
of the effect.

Inconsistency Inconsistency refers to amexplained 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 impiase when studies include relatively fearticipantsand few events
and thus have wide confidence intervals around the estimate of the effect relative t
the clinically important threshold.

Publication bias  Publication bias is a systematic underestimaten overestimate of the underlying
beneficial or harmful effect due to the selective publication of studies.
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Table2: 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 evidentéehgl
Very serious The issues are serious enough to downgrade the outcome evidenzéhgls

Table3: 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 esti
of effect and may change trestimate

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

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, unctolled case series as LOW or VERY LOW.

2. The rating was then downgraded for the specified critesiady limitations, inconsistency,
indirectness, imprecision and reporting bias. These criteria are detailed below. Observational
studies were upgraded if tlie was: a large magnitude of effeetdoseresponse gradient, and if
all plausible confounding would reduce a demonstrated effect or suggest a spurious effect when
NBadz 6a aK2¢SR y2 STFSOG® 910K ljdzZ t AG@ESNEES
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 VER®
LOW if 1, 2 or 3 points were deducted respectively.

4. The reasons or critex 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
sections3.4.5 3.4.6and3.4.7.

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 RecommendatidrR)Lfables 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 thewthors and relevance of the findings to the guideline.

Study limitations
The main limitationgonsideredor randomised controlled trials are listed Trable4.

TheGDG accepted that investigatand participantolinding in warfarin intervention studies is
difficult to achieve in most situations. Nevertheless, opelmel studies for warfarin were
downgraded to maintain a consistent approach in quality rating acrasgtiideline.
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Outcomes provided by a subgroup analysis conducted retrospectively by the authors and not first
described in the methodology (and hengarticipantswere not first stratified and then randomised)
were downgraded for risk dsias.

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 omittedhaste
procedures may have been carried out appropriatélpweverthe studies were downgraded to
maintain a consistent approach in quality rating across the guideline.

Table4d liststhe limitations considered for rarmmised controlled trials.

Table4: Study limitations of randomised controlled trials
Limitation Explanation
Allocation concealment Those enrollingarticipantsare aware of the group to which the next
enrolled patient will beallocated for examplemajor problensin
GLASdzR2¢ 2NJ daljdzZ aA¢é¢ NI yYyR2YA &SR
birth date, chart numbéx

Lack of blinding Paticipant, caregivers, those recording outcomes, those adjudicating
outcomes, or data analysts are aware of the arm to wip@hicipantsare
allocated

Incomplete accounting of Loss to followup not accounted and failure to adhete the intention to

participants and outcome treat principle when indicated

events

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

Other limitations For example:
9 Stopping early for benefit observed in randomised trials, in partidala
the absence of adequate stopping rules
I Recruitment bias in cluster randomised trials
I Smallparticipantnumber/insufficient power
Subgroup analysis not pepecified

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 hetesogity exists (Chi square p<0.1 esquared
inconsistency statistic @freater than50%), but no plausible explanation can be found, the quafity
evidence was downgraded byot 2 levels. In addition to the bquare and Chi square values, the
decisionfor 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 theral/judgment about
net benefit or harm (across all outcomes).

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

Indirectness

Directness refers to the extent to which the populations, intervemticomparisons and outcome
measures are similar to those defined in the inclusion criteria for the reviews. Indirectness is

National Clinical Guideline Centre, 2013.
30



3.4.7

Secondary prevention of myocardial infarction
Methods

important when these differences are expected to contribute to a difference in effect size, or may
affect the balancef harms and benefits considered for an intervention.

In this guideline, papers that includ@eople who had an Mhat made up less than 75% of the
entire pool ofparticipantswere classed as indirect. These papers were only included if no direct
studies were available (75 to 10Qfople who had an Miland were subsequently downgraded for
indirectness in GRADE pro. A 75% minimuasalso used as threshold for indirectness foner
populations, for example, people who had a STEMI.

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 sampleige, event rates and the resulting width of confidence intervals were the main criteria
consideredor imprecision For all dichotomous outcomes the width of the confidence intervals

were compared against the default minimal importanffeliences (MID), @5 and 1.25If the

confidence interval crossed either one of these MIDs the precision of the result was downgraded in
GRADE softwarélowever, the MIDs were not considered a single rigid boundary because they are
an estimate and have some variabilityrFais 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
MIDsfor 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 reldtivedastion 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 outca@mthe 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.nifore 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-ametlysed studies) was
employed.

When one of the interventions libzero events, the Peto fixed effects method for odds ratias
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 ihable5.

Table5: Criteria applied to determine precision
Dichotomousand continuousoutcomes
The 95% confidence interval (or alternative estimate of precision) around ploeled or best estimate of
effect:

No serious imprecision Does not cross either of ti2minimal important
difference (MID) thresholds (the threshold lines for
appreciable benefit or harm); defined as precise

Serious Crosses one of th2 MID thresholdgappreciable
benefit or appreciable harm); defined as imprecise
Very serious Crosses both of the RIID thresholds (appreciable

benefit and appreciable harm); defined as imprecis
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Evidence statements

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

Evidence of coseffectiveness

Evidence on costffectiveness related to the key clinical issues being addressed in the guidekne
sought. The health economist:

1 Undertook a systematic review of the economic literature
9 Undertook new costffectiveness analysis in priority areas

Literature review

Thehealth economist:

9 Identified potentially relevant studies for each review questicm the economic search results
by reviewing titles and abstractsfull papers were then obtained.

1 Reviewed full papers against pspecified inclusion / exclusion criteria to identify relevant studies
(see below for details).

9 Ciritically appraised relant studies using the economic evaluations checklist as specified in The
Guidelines Manuai'®

T 9EGNI OGSR 1S& AYyF2NNIGA2Y | o62dzi (GKS &iddzReQa
tables are included in Append®.

1 Generated summaess of the evidence in NICE economic evidence profiles (included in the
relevant chapter writeups)¢ see below for details.

Inclusion/exclusion

Full economic evaluations (studies comparing costs and health consequences of alternative courses
of action: catcutility, costeffectiveness, cosbenefit and costonsequence analyses) and

comparative costing studies that addressed the review question in the relevant population were
considered potentially applicable as economic evidence.

Studies that only repogd cost per hospital (not péndividua), or only reported average cost
effectiveness without disaggregated costs and effects, were excluded. Abstracts, posters, reviews,
letters/editorials, foreign language publications and unpublished studies weredsatl$tudies
2dzZRISR (2 KI @S |y |LILX AOFOoAtAGE NIGAY3I 2F WYy2
took the perpective of a noFOECD country).

Remaining studies were prioritised for inclusion based on their relative applicability to the
dewelopment 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 relesection.

For more details about the assessment of applicability and methodological quality see the economic
evaluation checklist (The Guidelines Mand®AppendixCand the health economics research
protocol in Appendi.

When no relevaneconomic 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 NICEeconomic evidence profiles

The NICE economic evidence profile has been used to summarise cost apffexisteness

estimates. The economic evidence profile shows, for each economic study, an assessment of
applicability and methodological quality, withdmotes indicating the reasons for the assessment.

These assessments were made by the health economist using the economic evaluation checklist from
The Guidelines Manudf® It also shows incremental costs, incremental outcomes (for example,

QALYs) and the incremental cestfectiveness ratio from the primary analysis, as well as information
about the assessment of uncertainty in the analysis. et for more details.

If a norUK study was included in the profile, the results were converted into pounds sterling using
the appropriate purchasing power parit

Table6: Content of NICE economic profile

Item Description
Study First author name, reference, date of study publication and coupéngpective.
Limitations An assessment of methodological quality of the study*:

9 Minor limitations¢ the study meets all quality criteria, or the study fails to mee!
one or more quality criteria, but this is unlikely to change the conclusions abo
costeffectiveness.

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

1 Very serious limitationg the study fails to meet one or more quality criteria anc
this isvery likely to change the conclusions about cost effectiveness. Studies
very serious limitations would usually be excluded from the economic profile
table.

Applicability An assessment of applicability of the study to the clinical guideline, therduHS
situation and NICE decisionaking*:
1 Directly applicable the applicability criteria are met, or one or more criteria are
not met but this is not likely to change the conclusions about cost effectivenes
1 Partially applicable one or more of theapplicability criteria are not met, and thi
might possibly change the conclusions about cost effectiveness.

9 Not applicable; 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 comparz
strategy.

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

ICER Incremental coseffectiveness ratio: the incremental cost divided by the respecti
QALYs gained.
Uncertainty A summary of the extent of uncertainty ahithe ICER reflecting the results of

deterministic or probabilistic sensitivity analyses, or stochastic analyses of trial
as appropriate.

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

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 areagyRrieais 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 analysisereidentified as required through additional literateiisearches
undertaken by the Health Economist, and discussion with the GDG. Model structure, inputs and
assumptions werexplained to and agreed by the GDG members during meetings, and they
commented on subsequent revisions.

See Appendix for details of the health economic analysindertaken for the guideline.

3.5.3 Costeffectiveness criteria

bL/9Qa NBLRNI W{2O0Alf @I ftdzS 2dzZRISYSYyGayY LINAYO
principles that GDGs should consider when judgingtiver an intervention offers good value for
money>*

In general, an intervention as 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 ciiaally effective compared with all the other relevant alternative
strategies), or

b. The intervention cost less than £20,000 per quaditijusted lifeyear (QALY) gained compared
with the next best strategy.

If the GDG recommended an intervention that wasreated 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,
GKS NBlFaz2ya FT2NJ 0KA&a RSOA&AA2Y NS RAaOdzaaSRS
section of the releviat chapter with reference to issues regarding the plausibility of the estimate or

G2 GKS FILOG2NAR aSi 2dzi Ay GKS W{20Alf @I fdzS>2
JdzA RP¥Y/ 0SS Qo

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 @stte to aid interpretation. The estimated cost
per QALY gained is reported in the economic evidence profile with a footnote detailing thedife
gained and the utility value used. When QALYs or life years gained are not used in the analysis,
resultsare 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:

9 Evidence tables of thelinical and economic evidence reviewed from the literature. All evidence
tables are iMppendix G and Appendix H

I Summary of clinical and economic evidence and quaiyp¢esented in chapters®.

9 Forest plots Appendix [)

9 A description of the methagland results of the costffectiveness analysis undertaken for the
guideline (Appendix.)

Recommendations were drafted on the basis of the GDG interpretation of the available evidence,
taking into account the balance of benefits, harms and coste GI& decided whether the
intervention was either beneficial, harmful or had no effect based on the numbgeailewho

would benefit (or not) from the treatment compared with the number who had an event in the
control group (adjusted for 1000eoplg. For d-cause mortality, cardiac mortality and sudden
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death, 5 more or lespeopleper 1000influenced by the treatment compared with the controls was
considered effective. For reinfarction, stroke, revascularisation, rehospitalisation, 8 mEgso
participantsinfluenced by the intervention compared with the controls was considered effective. For
adverse events, a difference of at leastddbplecompared with the control rate was considered
effective. In addition to the number gfeoplethe 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
recommendatiors based on their expert opinion. The considerations for making consensus based
recommendations include the balance between potential harms and benefits, ecomostsor
implications compared to the benefits, current practices, recommendations made in other relevant
guidelines, patient preferences and equality issues. The consensus recommendationmsadere
through discussions in the GDG. The GDG also coadigdiietherthe 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 recommendatisee(Appendix N.

The main considerations specific to each recommendasite outlined in theLinkingEvidence to
Recommendation Section.

3.6.1 Research recommendations

When areas were identified for which good evidence was lackingGtindeline DevelopmentGroup
(GDGronsidered making recommendations for future research. Decisions about inclusion were
based on factors such as:

1 the importance to patients or the population

9 national priorities

1 potential impact on the NHS and future NICE guidance
1 ethical and technicédkasibility

3.6.2 Validation process

The guidance is subject taéaveek public consultation and feedback as part of the quality assurance
and peer reviewf the document. All comments received from registered stakeholders are
responded to in turrindividuallyand posted on the NICEebsite

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 guidesgn

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 nonuse of these guidelines and the literature used in support of these guidelines.
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3.6.5 Funding

The National Clinical Guideline Centre wasicossioned by the National Institute for Health and
CareExcellence 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 argresented in the subsequé chapters of this guidelind.he methods are in
accordance with those set out by the National Institute for Health and Clinical Excellence (the
Institute) in The Guideline Development Processformation for National Collaboratg 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 (KCOQ¥hese 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 tedd@.Q@%
were refined into specific evidendesed 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 lis of KCQs ientified is listed in Appendix.Q’he 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 develaprmprocess. 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 whide 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 &mel 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 Februar@@6. Update searches for each question, to identify recent evidence,

were carried out in June 2006. Full details of the sources and databases searched and tigéestrate

are available in Appendix.Q

An initial search for published guidelines or systemagidgews 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 (GINX;anadian 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 ofcSystemat
Reviews (CDSR), Database of Abstracts of Reviews of Effects (DARE) and Heath Technology
Assessment Database (HTA).
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If a recent high quality systematic review or guideline was found that answered the clinical question
posed, then in some instances nother 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), REYFO, 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 reéews and randomised controlled trials were searched for using methodological search
filters designed to limit saahes to these study designa/here sudies with a long followip were
required a cohort filter was used. In some instances depending on thueenaf 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).

Identifying the Evidence

After the search of titles and abstracts was undertaken, full papers were obtained if they appeared to
I RRNJaa GKS D5DQa ljdzSadAazy NBtS@ryd G2 GKS (2
observational studies, surveys aaglpert formal consensus results were used when randomised

control trials were not availabledOnly English language papers were reviewed. Following a critical
review of the full version of the study, articles not relevant to the subject in question wetadsd.
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 resehridentified in the literature searches.

The reasons for rejecting any paper ordered were recorded.

Critical appraisal of the evidence

From the papers retrieved the Senior Health Service Research Fellow (SHSRF) synthesised the
evidence for each questiorr guestions into a narrative summary. These form the basis of this
A3dZARSEAYSd 91 OK &dddzRe g+ a ONRGAOINEf& FLIINITAAS
the information extracted about includkstudies is given in Appendix Backgroungbapers, for

example those used to set the clinical scene in the narrative summaries referenced but not

extracted.

Economic analysis

The essence of economic evaluation is that it provides a balance sheet of the benefits and harms as
well as the cost 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 cliréffaityive and then also

cost effective. Although NICE does not have a threshold for cost effectiveness, interventions with a
cost per quality adjusted life year op to£20,000 are deemed cost effective, those between-£20
30,000 may be cost effective amlibse 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-teploy resources to other activities that yield gter health

gain.

To assess the cost effectiveness of the proposed secondary prevention strategies a comprehensive
systematic review of the economic literature relating to post Ml patients was conducted. For

National Clinical Guideline Centre, 2013.
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selected components of the guideline originakteffectiveness 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 merclinically effective compared with the other relevant alternative strategies);
or

b) The intervention cost less than £20,000 per quaitjusted lifeyear (QALY) gained compared
with the next best strategy (or usual care)

Literature review for Health Eonomics
The following information sources were searched:

Medline (Ovid) (1968une 2006), Embase (1980ne 2006), NHS Economic Evaluations Database
(NHS EED), PsycINFO and Cumulative Index to Nursing and Allied Health Literature (CINAHL).

The electronisearch 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 evidigiecgified 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 randomismshtrolled trials (RCTs) containing formal economic
evaluations.

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

The full papers were critically appraised by the health economist using a standard validated
checklist**® 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 categped 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).
{2YS aidRASa 6SNB OF(iSA2NAT SRYR¥FAWQRAZ G AQYY & §I}
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 selectdor 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

1 The ost effectiveness of cardiac rehabilitation and the methods used to increase uptake of
cardiac rehabilitation.

1 The cost effectiveness of ACE inhibitors in patients with preserved left ventricular function.
1 The cost effectiveness of betdockers in post Ml patients with left ventricular dysfunction.

Full reports for each topic are in the Appen@xThe GDG was consulted during the construction and
interpretation of each model to ensure that appropriate assumptions, model structure atad d
sources were used. All models were done in accordance to the NICE reference case outlined in the
Guideline Technical Manual 2004.

National Clinical Guideline Centre, 2013.
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Assigning levels to the evidence

tKS SPARSYOS tS@Sta yR NBO2YYSYyRIGAZ2Y | NS ot
(http://www.nice.org.uk/page.aspx?o=guidelinestechnicalmanuglidence levels for included
studies were assigned based upon the table below.

Level of evidence Type of evidence

1++
Highquality metaanalyses, systematic reviews of RC

or RCTs with a very low risk of bias

1+
Wellconducted metaanalyses, systematic reviews of
RCTs, or RCTs with a low risk of bias

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

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

2+
High-quality systematic reviews of casmntrol or
cohort studies
High-quality casecontrol or cohort studies with a very
low risk of confounding, bias ehance and a high
probability that the relationship is causal

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

3
Non-analytical studies (for example, case reortase
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
longerincluded 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 onemeta-analysis systematic review, aandomised
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 populan 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 demonstrat
overall consistency agsults, or

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

National Chical Guideline Centre, 2013.
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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 demonstrat
overall consistency of results, or
Extrapolated evidence frorstudies 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 be:

practice based on the experience of the Guideline
Development Group

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 aseht 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 charg 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 refeml 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.

Areas without evidence and consensus methodology

The table of clinidequestions 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.

Consultation

The guideline has beerSdd St 2 LISR Ay | O0O2NRIyOS 6A0GK GKS Lya
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, thetdrais 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 systenatigahe GDG and the
project team recorded the agreed responses.

Therelationship between the guideline and other national guidance

NICE GuidelineProphylaxis for patients who have experienced a myocardial infarction (2001)

Prophylaxis for patienta&’ho have experienced a myocardial infarction (2001) developed by North of
England Evideneeased Guidelines Development Project, Centre for Health Services Research,
University of Newcastle upon Tyne which was published as an inherited guideline by ROOE. in

The current guideline updates and expands upon this work.

National Clinical Guideline Centre, 2013.
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National Service Frameworks

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

Related NICE Guidance

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

Guidelines

Hypertensiorng management of hypertension in adult patients in primary care,udti@004¢ Partial
update June 2006

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

Type 1 diabetesdiagnosis and management of diabetes in children, young people and adulis
2004

Type 2 diabetesmanagement of blood pressure and blood lipids (guideline®ttober 2002

Cardiovascular risk assessment: the modification of blood lipids for the primary and secondary
prevention of cardiovascular diseasg@anuary 2008

Obesityg the prevention, identification, evaluation, treatment and weight maintenance of
overweight and obesity in adultdNovember 2006

Familial hypercholesterolaemiadentification and management (ongoing)
Technology Appraisals:

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

Clopidogrel and dipyridamole for the prevention of artherosclerotic events TA0O90 (May 2005).

Clopidogrel in the treatment of neBTFsegmentelevaion 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 myocdial infarction- myocardial perfusion scintigraphy, TA073 (November 2003).

Implantable cardioverter defibrillators (ICDs) for the treatment of arrhythmiaview of guidance
TA095 (January 2006).

Public health intervention guidance

Brief interventions ad 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 gicg achs
consistent

National Clinical Guideline Centre, 2013.
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4 Guideline summary

4.1 Algorithms(2013)

and 'STEMI' for acute

Myocardial infarction

management

Proven Ml in the
past (more than
12 months ago)

‘See recommendations on Cardiac rehabilitation in Chapter 6

See recommendations on Lifestyle in Chapter 5
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Offer all people who have had an Mi a cardiclegical assessment for revascularisation.
Offer all patients who have had an Mi {within the last 12 months) treatment with:

Offer cardiac rehabilitation
to ali patients (see
Chapter 6, full version)

Offer dual antiplatelet therapy
(aspirin and a second
antiplatelet agent)
For treatment with prasugrel o
ticagrelor see TA182 and 236)

See Algorithm B

|

Additional indication for

anticoagulation?

Offer clopidogret
inline with NICE
TA210

Begin cardiac
rehabilitation as soon as I
possible. ACE
inhibitor
intolerant?
Titrate upwards at Offer an
short intervals (2.q., ARB
12 - 24 hours)
until maximum
tolerated or target
dose is achieved
L
Invite to a session taking
placa within 10 days of
discharge
Offer lifestyle Where this is not
advice (see possible, attempt
Chapter 5, full titration within 4-6
version} weeks of discharge
Continue ACE
inhibitor indefinitely

[ Aspirinintolerant? |
1
Consider INSTEMl? | | STEMI?
Y
iverapy |
Bare metal Medical
stentiDrug | |management CABG
Eluting stent [
Offer clopidogre! for || Continue
at least 1 month and previous
consider for up 1012 || antiplatelet
months therapy for
— upto 12
Clopidogrel for up to months
12 months
7 L
 Offer aspirin indefinitety
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< ©

Consider
discontinung ang
offering warfarin. |

Type of acute management

| 1
Acute treatment with
medical thm
mansgement. balicon PClwith BMsar
mmam

'_1
Aspinn Intolerant?
I

<

Offer clopidogrel and nw,mm anficoagaiation and

[ 1 I

Alter 12 moeiths, mammmmmmmm-mwmmmmm
anticoaguistion, thromboembalic risk, bleeding risk, cardiovascular risk and patient wishes.
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Offer al peaple who have had an Mi a cordiologcal assessment for revascularisation.
Offer al patents who have had an Ml mare $han 12 months ago trestment with

rahabiitation for all

patiants (see Crapler §,
Tull version)

Offer lifestyle
sdvice (see
Chapter 5, 84

Continue ACE
inhibitor indefintely

Offer aspirin Incednitely
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4.2

4.3

Secondary prevaion of myocardial infarction
Guideline summary

Key priorities for implementation

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

1

Advise people to eat a Mediterraneatyle diet (more bread, fruit, vegetatdend fish; less meat;
and replace butter and cheese wipihoducts based on plant 0il§2007][1.2.1]

Advise people to be physically active foigc30 minutes a day to the point of slight breathlessness.
Advise people who are not active to this leveiorease their activity in a gradual, stby-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.[4Q@710]

Advise all peoplevho smoke to stop and offer assistance from a smoking cessation service in line
with Brief interventions and referral for smoking cessafivl CE public health guidance
1).[2007][1.2.12]

Offer cardiac rehabilitation programmes designed to motivate peap attend and complete the
programme. Explain the benefits of attending.[new 2P[31.7]

Begin cardiac rehabilitation as soon as possilffter admissiorand before discharge from
hospital Invitethe person to a cardiac rehabilitation sessiwhichshould startwithin 10 days of
their discharge from hospital.[new 201[].1.13]

Offer allpeoplewho have had an acute MI treatment with the following drugs:

0 ACE (angiotensioonverting enzyme) inhibitor

o0 dual antiplatelet therapy (aspirin pl@ssecondantiplatelet ageny

0 beta-blocker

0 statin.[2007, amended 2013].3.1]

Offer an assessment of left ventricular function topabplewho have had an M1.[2013] .3.4]

Titrate the ACE inhibitor dose upwards at short intervals (for example, eveBAlibus) before
the person leaves hospital until the maximum tolerated or target dose is reachied Mot
possibleto complete the titration during this timgt should be completed within@b weeks of
hospital discharge.[new 2018].3.6]

Communicate planfor titrating betablockers up to the maximum tolerated or target dose, for
example, in the discharge summgnew 2013][1.3.32]

After an acute Mlensure that the following are part of every discharge summary
o confirmation of the diagnosis of acute Ml

results of investigations

incompletedrugtitrations

future management plans

advice on secondary prevention[2007, amended 2013.1]

O O O O

Key priorities for implementation (2007)

T

After an acute myocardial infarction (Ml), confirmation of the diagnosisofeaMI| and results of
investigations, future management plans and advice on secondary prevention shopiuofthuf
every discharge summary

Patients should be advised to undertake regular physical activity sufficient to increase exercise
capacity.

National Clinical Guideline Centre, 2013.
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9 Patients should be advised to be physically active feB@®ins 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 @gercapacity. They should start at a level that
is comfortable and increase the duration and intensity of activity as they gain fitness.

9 All patients who smoke should be advised to quit and be offered assistance from a smaoking
cessation service inline it W. NASF Ay iSNBSydAiAzya | yR NXTSNN
OFNB FyR 20KSNJ el intarye@ianQuidancé ) 9 LJdzo £ A O K

9 Patients should be advised to eat a Mediterranedyle diet (more bread, fruit, vegetables and
fish; less meat; athreplace butter and cheese with productssed on vegetable and plant ails

9 Cardiac rehabilitation should be equally accessible and relevant to all patients after an Ml;
particularly people from groups that are less likely to access this service. Thiegkeipeople
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.

1 All patients who have had an acute Ml should be offidreatment with a comination of the
following drugs

0 ACE (angiotensiconverting enzyme) inhibitor
oaspirin

o beta-blocker

o statin.

9 For patients who have had an acute Ml and who have symptoms and/or signs of heart failure and
left ventricularsystolic dysfunction, treatment with an aldosterone antagonist licensed for-post
MI treatment should be initiated within@.4 days of the M, prefetdy after ACE inhibitor
therapy:.

9 Treatment with clopidogrel in combination with leslose aspirin should beontinued for 12
months after the most recent acute episode of RBitsegmentelevation acute coronary
syndrome. Thereafter, standard care, including treatment with-tnge aspirin alone, is
recommended unless there are other indications to continue dundiplatelet therapy.

1 After an SIsegmentelevation 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 lesose aspirin should be given, unless there are other
indications to continue dual antiplatelet therapy.

9 All patients should be offered a cardiological assessment to consider whether coronary
revascularisation is appropriate. This shotallde into accountomorbidity.

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

o KIS I KAIK AYLI OO 2y LI GASYydaqQ 2dzid2YSa Ay
o have a high impact on reducing vaitat in the treatment offered to patients

0 lead to a more efficient use of NHS resources

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

Full list of recommendations

Lifestyle

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

National Clinical Guideline Centre, 2013.
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2. Do not offer or advise people to use the following to prevanother MI:
| omega3 fatty acid capsules
| omega3 fatty acid supplemented foods.

If people choose to take omegafatty acid capsules or eat ome@datty acid supplemented foods,
be aware that there is no evidence of harm.[new 2013]

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

4. Advise people not to take supplements containing besaotene. 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 tailotedheir 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 ljnitenore

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 ir2lhours). [2007]

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

10. Advise people to be physically active for20 minutes a day to the point of slight
breathlessness. Advise people who are not active to this level to increase their aotavigradual,
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 pysical 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 aIJ eople who smoke to stop gnpl off[arAassi;,tance from a smoking cessation service in
fAYS 6AUK W. NAST AYUSNBSYyuA2ya FYyR NSFTFSNNFt T
[2007]

13. All patients who smoke and whtave 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)
Ay tfAYS SAGK W. NAST AYyiGSNBSylGAz2ya | yR NBASNNI
a patient is unable or unwilling to accept a referral they should be offered pharmacotherapy in line
GAGK GKS NBO2YYSYyRIGAZ2YA Ay W{Y2{1Ay3a OSaaliddArz

14. After an M| offer all patients who are overweight or obese advice and support to achieve
FYR YFAYUGlFIAYy | KSFHfGKe ¢SAIKG Ay tAYS AGK Wh
Cardiac rehabilitation

15. All patients (regardless tfieir age) should be given advice about and offered a cardiac
rehabilitation programme with an exercise component. [2007]

National Clinical Guideline Centre, 2013.
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16. Cardac rehabilitation programmes should provide a range of options, and patiaisid 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 cardiaar 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 ngdgemental, 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 stioem 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 commity) 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 singlesex cardiacehabilitation 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 progree. [new 2013]

26. 9adlofAaK LIS2L) SQa KSIfGK 0StASTa FyR GKSA
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:

1 economic issues
1 welfare rights
1 housing and social support issues. [new 2013]

28. Enrol people who have had an Ml in a system of structured, easuring that there are
clear lines of responsibility for arranging the lganitiation of cardiac rehabilitation. [new 2013]

29. Begin cardiac rehabilitation as@n as possible after admission abefore discharge from
hospital Invite the person to a cardiac rehabilitation sessimich shouldstart 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:

National Clinical Guideline Centre, 2013.
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a mdivational letter

1
| a prearranged visit from a member of the cardiac rehabilitation team
1 a telephone call

1

a combinatiorof the above. [new 2013]

31. Make cardiac rehabilitation equally accessible and relevant to all people after an Ml,
particularly people from groups that are less likely to access this service. These include people from
blad 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 programmesugtianclude health education and
stress management components. [2007]

34. A homebased programme validated for patients who have had an Ml (such as 'The heart
manual'; seevww.theheartmanual.com) that incorporates education, exercise and stress
managementomponents with followups 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 ard 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 J@)07]

Sl 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 vawehad a complicated M| need expert
individual advice. [2007, amended 2013]

38. People wio havehad 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 igpehef
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 ugjrtables 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 deRetients
who have had a complicated Ml 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 wipatitiveness.[2007]

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

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

44, Involve partners or carers in the cardiac rehabilitation programme if the patient wishes.
[2007]

National Clinical Guideline Centre, 2013.
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45. For re@mmendation§ on the managemeaof patients with clinical anxiety or depression,
NEFSNI (2 W!yEASGERQ 6bL/ 9 OftAYAOlIfT 3IddZARSEAY
A
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46. Reassure patients that after recovery from an MlI, sexual activity presents no greater risk of
triggering a subsequent Ml than if they had never had an MI. [2007]

47. Advise patients who hae made an uncomplicated recovery after their Ml 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 witiie 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 Ml more than 6 mouttiereand who are
now stable. [2007]

50. PDES 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 (angiotensiconverting enzyme) inhibitor

dual antiplatelet therapy (aspirin plus a secanttiplatelet agent)

beta-blocker

= = =4 =4

statin.[2007, amended 2013]

ACE inhibitors

52. Offer people who present acutely with an Ml an ACE inhibitor as sotregsre
haemodynamically stable. Continue the ACE inhibitor indefinifeduw 2013]

53. Titrate the ACE inhibitor dose upwards at short intervals (for example, eve@4lurs)
before the person leaves hospital untilemaximum tolerated or target dose is reached. If it is not
possible to complete titration during this time, it should be completed withi6 weeks of hospital
discharge. [new 2013]

54. Offer people after an MI who are inlerant 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 Il receptor
blocker (ARB) to people after an MI, unless there are otbasons to use this combination. [new
2013]

56. Offer an ACE inhibitor to people who have had an Ml more than 12 months ago. Titrate to
the maximum tolerated or target dose (over gdweek period) and continue indefinitelnew
2013]

57. Offer people who have had an Ml more than 12 months ago and who are intolerant to ACE
inhibitors an ARB instead of an ACE inhibitor. [new 2013]

National Clinical Guideline Centre, 2013.
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58. Ensure that a clear managent plan is available to the person who has had an Ml and is
also sent to the GP, including:

| details and timing of any further drug titration
| monitoring of blood pressure
1 monitoring ofrenal function.[new 2013]

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

60. Renal functionserum 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 toleratéarget

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
Y2YAU2NBR Ay fAYyS @AGIKL MY KARYKOOIKES I BldzA R E QA X dA8S

Antiplatelet therapy

61. Offer aspirin to all people after an M| and continue it indefinitely, unless they are aspirin
intolerant or have an indication for anticoagulation. [2007, anheth 201 3]

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

63. For patients with aspirin hypersensitivity, clopidogrel mono#my 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
W52aLSLIAALFQ o0bL/9 OftAYAOFET 3FdzZARSEAYS MTO® OHAN

65. After appropriate treatment, people with a history of aspimduced ulcer bleeding whose
ulcers have healed and who are negativetlicobacter pyloshould be considered for treatment
Ay tAYS ¢ A UGE cinEa guiddfnela7). [2aD7, arbended 2013]

This guidance incorporates NICE technology appraisal guidance 236 on ticagrelor for the treatment of
acute coronary syndromes. Guidance on prasugrel for the treatmeatuatie 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 ircombination with lowdose aspirin is recommended for up to 12 months as a
treatment option in adults with acute coronary syndromes (ACS) that is, people:

1 with STsegmentelevation myocardial infarction (STEMefined @& ST elevation or new
left bundle branch block on electrocardiogragthat cardiologists intend to treat with primary
percutaneous coronary intervention (PCI) or

1 with non-SFsegmentelevation myocardial infarction (NSTBEMI

ThsrecommendationsT N2 Y W¢ A OF ANBE 2N F2NJ 46 KS GNBIFGYSyi
technology appraisal guidance 236). [new 2013]

67. Offer clopidogrel as a treatment option fap to 12 months to:
1 people who have had an NSTEMI, regardless of treatment.

1 people who have had a STEMI and received a bare metal ofetlitigg 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 hae had a STEMI and medical management with or without reperfusion
treatment with a fibrinolytic agennew 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 graRBG) surgeryjnew 2013]

70. Offer clopidogrel instead of aspirin to people who also have other clinical vascular disease, in
fAYS 6A0K W/ 2 l-das dipldamole joiRhe @ravBniich bf SdRlusive vascular
SOSyiaQ obL/9 (SOKyz2f23& FLIINI A&lIE FdZARFYyOS H

1 had an MI and stopped dual antiplatelet therapy or
1 had an MI more than 12 months adoew 2013]

71. Offer all peoplevho have had an MiAn assessment of bleeding risk at their folow
appointment. [new 2013]

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

1 bleeding risk
|l 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:

1 have had their codition managed medically or
1 have undergone balloon angioplasty or
1 have undergone CABG surgery. [new 2013]

74. Continue anticoagulation and add clopidolte treatment in people who have had an Ml,
who have undergone percutaneous coronary intervention (PCI) with-imatal or drugeluting
stents and who otherwise need anticoagulation. [new 2013]

75. Offer clopidogrel with \arfarin to people with a sensitivity to aspirin who otherwise need
anticoagulation and aspirin and who have had an Ml. [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 dagatran) in people who otherwise need anticoagulation and who have
had an MlI, unless there is a specific clinical indication to contin{reeiv 2013]

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

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

National Clinical Gdeline Centre, 2013.
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the indication for anticoagulation
thromboembolic risk
bleeding risk

cardiovascular risk

= =2 4 -4 -

the person's wishes. [new 2013]

Beta-blockers

80. Offer people a betdlocker as soon as possible after an MI, when the person is
haemodynamically stablgnew 2013]

81. Communicate plans for titrating betalockers up to the maximum tolerated or target dase
for example, in the discharge summajyew 2013]

82. Continue a betalocker for at least 12honths after an Ml in people without left ventricular
systolic dysfunction or heart failure. [new 2013]

83. Continue a bet#locker indefinitely in people with left ventricular systolic dysfunction. [new
2013]

84. Offer all people who have had an Ml more than 12 months ago, who have left ventricular
systolic dysfunction, a betilocker whether or not they have symptoms. For people with heart

failure plus left ventricular dysfunéiy > YEYylFr3S GKS O2yRAGAZ2Y Ay “f )
(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 than4 months ago, treatment with a betialocker unless there is an additional
clinical indication for a bethlocker. [new 2013]

Calcium channel blockers

86. Do not routinely offer calcium channel blockers to reduce cardiovascigk 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 ventricula
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 shot OG Ay 3 RAKERNBLEBNARRAYS | 3Syda Ay tAyS
guideline 108). [2007]

Potassium channel activators

89. Do not offer nicorandil to reduce cardiovascular risk in patientsr & MI. [2007]

National Clinical Guideline Centre, 2013.
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Aldosterone antagonists

90. For patients who have had an acute Ml and who have symptoms and/or signs of heart failure
and left ventricular systolic dysfunction, initiate treatment with an aldosterone amnégj licensed
for postMI treatment within 3;14 days of the MI, preferably after ACE inhibitor therapy. [2007]

91. Patients who have recently had an acute Ml and have clinical heart failure and left
ventricular systolidysfunction, 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 pdktreatment. [2007]

92. For patients who have had a proven Ml in the past and heart failure due to left ventricular
aeaitz2tA0 ReatTtdzyyOlA2y> GUNBFGYSYyld 6AGK 'y |fR2a
F I Af dAdrcal guidéline 1082007]

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
fAYS 6AGK W{OlIGAya F2N GKS CEWNRBWISyY dppraissl g@dance I NR
Pno YR W[ALAR Y2RAFAOFIGA2YQ 6bL/9 OfAyAOlIft 13
Coronary revascularisation

95. Offer everyone who has had an Ml a cardiological assessment to consider whether coronary

revascularisation is appropriate. This should take into account comorbidity. [2007]

Selected patient subgroups

96. ¢NBF{G KeLISNISyarzy Ay fAYyS 4AGK Wl 8LISNISya
2013]

97. Patients who have left ventricular systolic dysfunction should be considered for an
AYLE FyalroftS OFNRA2OSNISNI RSTFAONRE EF 12N Ay
E|

y
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Communication of diagnosis and advice

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

1 confirmation of the diagnosis of acute Ml

|l results of investigations

1 incomplete drug titrations

| future management plans

1 advice on secondary prevention. [200ended 2013]

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

National Clinical Guideline Centre, 2013.
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Key research recommendations

Further details on the key research recommendations are proviaéghpendixN.

1. In peoplewho have not undergongevascularisatiomfter an Ml, does clopidograindplacebo
have a better outcome than clopidograhdaspirin?

2. Does continuing bethlocker treatment beyond. yearafter an Ml improve outcomem 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 whavehad an MI, have an indication for oral
anticoagulation and are treated either medically, by primary ptaoaouscoronaryintervention
or by coronary artery bypass grafting surgery?

4. What characteristics are associatedtiwuptake and adherence to cardiac rehabilitation after an
acuteMI when rehabilitation is started early?

5. Inpeoplewho havehad a STEMI who under@®Cl with a bare metal sterdnd4 weeks of
aspirin and clopidogreis there an additional benefit to continuing clopidogrel for a further 11
months?

Research recommendations (2007)

1 What is the optimal duration of treatment witthe 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 M| has been shown to improve coronary patency and clinical
outcome. This effect appears to be mediated by preventingadusion 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 M| were of short duration (about 4 weeks or less). The trial
which repoted 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 aspand clopidogrel in

patients with ST elevation Ml is unknown.

1 Could a discontinuation trial of ACE inhibitors in patients without LV dysfunction determine the
clinical and cost effectiveness of leterm secondary prevention treatment in patients aftan
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 thigde persists
indefinitely and therefore, provided they are tolerated, secondary prevention drugs such as beta
blockers, statins, aspirin and ACE inhibitors should be continueetdong Further research is

needed to test this assumption. Specific patigroups 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 traditioneindomisd 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 preventiongiwith 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 Belackers, as it is not clear to what extent
patients without signifiant LV dysfunction benefit from lortgrm use of these agents after a
myocardial infarction.

1 What is the clinical and cost effectiveness of treatment with spironolactone compared with
eplerenone in patients with heart failure early after myocarddérction?

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)o8gpliactone, 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 myocadial infarction.

1 Uptake and adherence to comprehensive cardiac rehabilitation

Participation of patients after an Ml in cardiac rehabilitation has been shown to reducalsé

mortality and cardiac mortality when compared to usual care. The Natiamaic® Framework for
Coronary Heart Disease states that more than 85% of people discharged from hospital with a primary
diagnosis of acute Ml or after coronary revascularisation should be offered cardiac rehabilitation.
However, less than a third of all fients with a prior MI and those who have undergone coronary
revascularisation attend comprehensive cardiac rehabilitation, and uptake is particularly poor among
certain groups includinminority ethnic groupswomen, the elderly and those on low incomes o

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 intervensipecifically 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 arigerfithe limited information in evidence based
medicine;

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

0 What strategies are effective in improving the uptake andaadhce to comprehensive
cardiac rehabilitation in patients who have had an Ml and are from under represented groups
such asninority ethnic groupswomen, the elderly and those on low incomes or with physical
or mental comorbidities who have had an MI?

1 Added value of the noexercise components of the cardiac rehabilitation programmes

Both exercisenly cardiac rehabilitation and comprehensive cardiac rehabilitation have been shown
to reduce cardiac mortality when compared to usual care. Exemigeprogammes have been

shown to reduce altause mortality when compared to usual care. Studies investigatingerercise
elements of comprehensive cardiac rehabilitation have been small, of short duration and have
employed outcome measures that have madeta-analysiof these studies impractical.

Considerable professional time is dedicated to providing a variety ceRercise components of
comprehensive cardiac rehabilitation and qualitative studies have demonstrated benefits of
educational elements and psyological support provided as part of CR both for patients and their
families. However, the benefits in terms of reduced mortality and morbidity of thesxa@mncise
elements of comprehensive cardiac rehabilitation are unknown.

National Clinical Guideline Centre, 2013.
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1 What is the clinical and sb effectiveness of omega-acid ethyl esters treatment in all patients
after MI

One trial has shown a benefit of treatment with omegracid ethyl esters in patients within 3

months of an MI. However, other secondary prevention treatment had not beemigtd 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 Ml optimally managed for secondary
prevention, including those with left ventriculaystolic dysfunction, will obtain from the addition of
omega3-acid ethyl esters treatment. There is also a paucity of evidence for the effectiveness of
treating patients who have had an Ml in the past, at least 3 months earlier. The efficacy of-Bmega
add ethyl esters treatment in patients both early and later after MI deserves further research.

1 Maintaining exercise and dietary changes after comprehensive cardiac rehabilitation

Long term regular exercise and following a Mediterranean style diet hage Bhown 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 Ml has been shown
to decline followingtheend of & LJF G A Sy i Q& LI NGAOALI GA2Y Ay O22
rehabilitation. The strategies that are effective in maintaining these lifestyle activities are unknown.
The research question is as follows;

o0 What encourages the maintenance of regular exeraisg a Mediterranean style diet beyond
the period of comprehensive cardiac rehabilitation?

National Clinical Guideline Centre, 2013.
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Lifestyle

The updated review questions in this chapter are:

9 What is the clinical and cost effectiveness of om8dgatty acids supplementation inladeople
who have had anyocardial infarction?

1 What is the clinical and cost effectiveness of an oily fish diet jmeajple who have had
amyocardial infarction?

The evidence and text from the previous guideli@&48that has been superseded by this update is
included in AppendiceGandP.

No new review questions have been included in this chapter.

Sections not updated in this chapter are:
Supplementation with antioxidants vitamin C, vitamin E, bedeotene anccoenzyme 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.

= =4 4 4 4 -5 -4 a8 _—a -8 -5 -2 -9

Changing diet

Dietary interventions play an important role and have long been recognised as key in the
management of secondary prevention of cardiovascular disedssessing 8JS NJA deyfdlgwing a
myocardial infarctior{MI) aims © advise and provide information to assist an individual to make
healthy eatingchoicesto reduce the risk of a further event.

Supplementation with antioxidants vitamin C, vitamin E, betarotene and coenzyme Q10

Clinical evidence

Two systematic reviewsete 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 analy8isThe four outcomes of clinical importance for analysisenadk
cause mortality, cardiovascular mortality, fatal Ml, and fiatal MI. Only vitamin E supplementation
alone had a sufficient number of clinically similar studies to undena&t-analysis vitamin C and
coenzyme Q10 trials were reported descriptixel

National Clinical Guideline Centre, 2013.
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Meta-analysis using a random effects model found that vitamin E supplementation alone did not
reduce allcause 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 suppléat&m in combination with other

agents (such as betzarotene, vitamin C, omegafatty acids) there was insufficient data foeta-
analysis Meta-analysis was performed for cardiovascular death and there was no treatment effect
compared with placebo (RR03, 95% CI 0.81 to 1.32§ The evidence on vitamindEipplementation
and the risk of fatal and nefatal Ml 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 Ml andren-significant adverse effect on neatal MI.*" In contrast,
another trial reported a significant adverse effect of vitamin E on fatal Ml, but a nearly significant
beneficial effect of vitamin E on ndatal M1.3"®While there were dosage differences between the
trials),*®the baseline risk of both fatal and ndatal MIs was approximately equivalent in the two
studies**

The systematic review identified five randomised controlled studies of coenzyme Q supplementation
conmpared to placebd™ Four studies recruited heart failapatients and the fifth study recruited

post Ml 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 @tient in the antioxidant group had died following a pulmonary embaft¥m

The systematic review identified four randomised controlled studies of vitamin C supplementation
compared to placebé' Vitamin C supplementation (mostly in combination with vitamin E) was
found to have no benefin 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 inazdiovascular diseasg*

A second systematic reviewanxined the effectiveness of vitamin supplementation in preventing
cardiovascular disease, specifically vitamin A, C, and Echsbtene, folic acid, antioxidant
combinations and multivitamin supplementatigff No meta-analysisvas undertaken. Fovitamin C

and E, the studies identified were included in the previous systematic ré¥féwor betacarotene,

one study was identified which found that betarotene significantly increased the incidence of fatal
coronary heart disease compared with placeb®Although the overall risk for all myocardial

infarction was not affected, the incidence of fatal myocardial infarctioneiaged 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 Ml patients. The autisaconcluded that randomised controlled trials of
specific supplements had failed to demonstrate a consistent or significant effect on incidence of, or
death from, cardiovascular disease.

Folic acid supplementation

Clinical evidence

A randomised controli@ trial investigated folic acid supplementation in patients with stable coronary
artery diseasg2 Approximately half the patients had a history of Ml and approxiryatelf 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 whichsvthie combination of altause

mortality and a composite of vascular events compared with the control group (RR 1.05, 95% CI 0.63
to 1.75).

National Clinical Guideline Centre, 2013.
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A second 12 month randomised control trial in patients with a prior Ml and a total cholesterol > 6.65
mmol/dl foundthat 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 supplementaticnj

A third more recent randomised controlled trial recruited patients within 7 days of an acute Ml and
randomised them in a twdby-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 vitarmi? [ger day; 40 mg of vitamin B6

per day; or placeb8® The median follow up was 40 months, and the primary endpoint was the
combination of new notfatal 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 combinatidretapy compared to placebo was
associated with a nesignificant 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 infarctionstroke, 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 nesignificant increase in risk of ndatal Ml compared to plad® (RR 1.30,

959% 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 cffance

5.1.3 Omega3 fatty acids

Omega3 fatty acids are polyunsaturated essential fatty acids not manufactured by the human body
but foundin some fish and plant oils. Three are important in human physiajdgimolenic acid

(ALA), eicosapentaenoic acid (EPA), and docosahexaeno{®H&J ALA is a shorter chain oméga
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 fishgxampleherring, salmon, sardines, mackerel, tuna).

Omegas3 fatty aeds supplementation can be delivered via fortified foofts €xamplemargarine) or

in capsule form, available as prescriptiredicine or ovethe-counter.Capsules are available on
NHS prescription in order to reduce triglycerides, licensed as an dltegrta a fibrate and in

addition to a statin, ipeoplewith 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 preding 3 months.

Proposed mechanisms for the protective role of om&gfatty acids against cardiovascular diseases
include: lowering of blood pressure; altered lipid praféepecially reduced serum triglyceride
concentration; reduced thrombotic tendencgnti-inflammatory effects; antarrhythmic effects
including reduction in heart rate; improved vascular endothelial function; increased plaque stability;
increased paraoxonase levels and improved insulin sensitivity.

The previous guideline€cG48recommerRS R O2 Yy AARSNI A2y 2F 2YS3l nmor
for the secondary prevention of Ml for those people not achieving sufficient consumption in their

diet. Sincepublication of the guidelinea number of new studies of omeggafatty acids have been
published.In this section we review these studies and the exsiteepmmendation.

5.1.3.1 What is the clinical and cost effectiveness of omegéatty acids supplementatiorin all people
who have had amyocardial infarction?

For full details see review protocaol AppendixC

National Clinical Guideline Centre, 2013.
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Clinical evidence

A search was carried out for randomisdadicaltrials from June 2006 which studied the
effectiveness of omega fatty acids on the secondary prevention of myocardial infarction.

Four studies were identifiethat met the inclusion criterid®”##2"43"Two of the3 papers reviewed
in the original guideline wermcluded™®”3*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 populatanes w
available’® "’ Indirect studies were used where thereere no data available for aoutcome™"%™
Where there was significant heterogeneity, the type of supplement (food or capsule) was
investigatedby 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 toconductRCTs for factors such as smokidgwever, 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 theepelfting of omege3 fatty

acid intake ad measured and nemeasured confounders should be randomly distributed.

National Clinical Guideline Centre, 2013.
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Table7:

Summary of included studies
Study design Intervention/

Study

Galan
2 0 1 1156, 157

SU.FOL.OMS3

GISSP 1999°%

GISSP

Kromhout
2010238,238

Alpha Omega

Matsuzaki
2009A274,274

Included in
CG48 or
new to
update

New

CG48

New

New

RCT

RCT

(participants
not blinded

RCT

RCT

(participants
not blinded

comparisons

EPAplus DHA with
or without vitamin B
capsulesrersus
placebo with or

without vitamin B

capsule (Pierre
Fabre)

EPAplus DHA with
or without vitamin E
capsulesversus
placebo with or
without vitamin E

capsules (Pharmacit

UpJohn + Societa
Prodotti Antibiotici)

Margarine with EPA 400mg/day of
EPA pluPHA

plusDHA with or
without ALA versus
placebowith or
without ALA
margarine (Uniliver
EPA cpsules plus
statin versusstatin
(no brand provided)

Dose

600mg/day

850-882mg/day

2g of ALA

or combination

1800mg/day

Outcomesreported

9 All-cause mortaty(HR,

RR)
i Cardiac deat{RR)

1 MI (nonfatal)(HR, RR)

1 StrokéHR, RR)

1 All revascularisation(HR,

RR)

9 All-cause mortalityHR)
i Cardiac death(RR)
1 Sudden death(RR)

1 MI (nonfatal)(RR)

9 Stroke(fatal andhon-

fatal) (RR)

1 Revascularisation(RR)
1 Adverseevents(RR)

1 All-cause mortality (HR)
1 Cardiac death (HR)

9 Averse events

9 Coronary death (HR, RR}
91 Ml (fatal or norfatal)

Follow up
period

Median 4.7
years

Median3.5
years

Median 3.4
years

5 years
Median 4.7
years

% peoplewith Ml
Time since MI

46%MI

No acute details

Less tharl2
months

(median 101
day9
100%aMI

CABG or PTCA =
5%
Median 25 days

100%MI
No details of
acute treatment

Up to 10 eas.
Median 3.7 gars

Approx.28%MI

Historically PTCA
or CABG = 24%

alAsay
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Table8:

Study

Study Included in
JELIS

Nilsen2001***  CG48
Rauch New
2010377,378

OMEGA

Study design Intervention/

RCT

RCT

Dose
EPA pluHA 1700mg/cay
capsulesrersus
placebo (corn oil)
capsules (Omacer)
EPAplus DHA 1000mg/day

capsules/ersus
placebo (olive oil)
capsules (Pronova
Biocare)

Outcomesreported Follow up
(HR, RR)

9 Revascularisation (HR,
RR)

9 Hospitalisation (HR, RR)

1 All-cause mortality (HR, 2 years

RR)
9 Cardiac mortality (HR,RF Median 1.5

1 Ml (HR, RR) years
1 Revascularisation (HR,

RR)
1 All-cause mortality (RR) 1 year

i Suddendeath (RR)

9 Revascularisation (RR)

1 Stroke (RR)

9 Adverse events
(frequency of reported
event rather than numbel
of participants)

% peoplewith Ml
Over6 months

100%MI

Thrombolysis =
38%

Unclear
remainder

4-8 daysafter Ml
100%MI

PCI =78%
Thrombolysis =
8%

No

revascularisation
=19%

3-14 chys

Subgroups based on direct (¥B)0% people who had an MI) and indirect populations (less than 75% people who had an MI)

Intervention/
Comparisons

75-100%people who had an MI

Kromhout

20107382%8 plusDHAwith or
without ALA

GISSP 19997

with or without
vitamin E

Dose

Margarine with EPA  400mg/day

EPA plu®HA capsule 850-882 mg/day

Follow up period
(years)

Median 3.4years

3.5years

% peoplewith No.

Mi Time since Ml participants

100% Up to 10 yars. 4837
Median 3.7 pars

100% Median 16 @ys 11324

Control

Margarine with
ALA

Vitamin E with
or without
placebo

a|A1sayI
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Study
Nilsen2002%*

Rauch2010*"3"®

Intervention/
Comparisons Dose

EPAplusDHA capsule 1700mg/cay

EPA plu®HA capsule 1000mg/cay

Less than 75% people whtad an Ml

Galan2011%6:%

Matsuzaki
2009&74,274

Table9:

Study

EPA pluHA 600mg/day
capsules with or

without vitamin B

EPA capsules plus 1800 mg/dy

statin

Intervention/

Comparisons Dose

Less thar8 monthsafter an Ml

GISSP1999%’

Nilsen2001%%*

Rauch2010*'"3"

EPA plu®HA capsule 850-882mg/cay
with or without
vitaminE

EPA plu®HA capsule 1700mg/chy

EPA plu®HA capsule 1000mg/chy

More than 3 monthsfollowing an Mi

Galan2011%:%%

Kromhout
2010238,238

EPA pluPHA
capsules with or
without vitamin B

Margarine with EPA  400mg/day
plus DHAwith or

600mg/day

Follow up period
(years)

2 years
Median 1.5years

1year

Median 4.7years

5years
Median 4.7years

Follow up period
(years)

3.5years

2 years
Median 1.years

1lyear

Median 4.7years

Median 3.4years

% peoplewith
Mi

100%

100%

Approx46%

Approx28%

% people with
MI

100%

100%

100%

46%

100%

Time since Ml
4-8 daysafter Ml

3-14 chys

Less tharl2

months. Median
101 days

Over6 months

Time since Ml

Median 16 ays

4-8 daysafter Ml

3-14 chys

Less tharl2
months. Median
101 days

Up to 10 yrs.
Median 3.7 gars

No.
participants

300

3851

2501

3664

Subgroups based on onset of ome@datty acids intervention after Ml; less than 3 month&rsusmore than 3 months

No.
participants

11324

300

3851

2501

4837

Control
Corn oil

Olive oil

VitaminB plus
placebo

Statin

Control

Vitamin Ewith or
without placebo

Corn oil

Olive oil

VitaminB plus
placebo

Margarine with
ALA
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C
s Commme o g ™ maa | paicwss oo
]
<
without ALA ®
Matsuzaki2009A EPA capsulgdus 1800 mg/chy 5years 28% Over6 months 3664 Statin
2raan statin Median 4.7years

Tablel0: Subgroups based on foodevsuscapsule form of omega fatty acids

Food source

uonasejul [eipsesoAw Jo uonuaald Arepuodss

Kromhout 201G*?®  Margarine with EPA 400mg/cay Median 3.4years 100% Up to 10 ears. 4837 Margarine with
plus DHAwith or Median 3.7 gars ALA C
without ALA 2

Q

Capsule o

Galan2011*%*% EPA pluPHA 600mg/day Median 4.7years 46% Less tharl2 2501 VitaminBplus )
capsules with or months. placebo b
without vitaminB Median 101 days

GISSP1999'¢" EPA pluPHA 850-882mg/cay  3.5years 100% Median 16 dys 11324 Vitamin Ewith
capsule with or or without
without placebo
vitamin E

Nilsen2002*%* EPA pluPHA 1700mg/cay 2 years 100% 4-8 daysafter Ml 300 Corn oil
capsule Median 1.5 years

Matsuzaki EPA capsules plus 1800 mg/day 5years 28% Over6 months 3664 Statin

2009K742™ statin Median 4.7years

Rauch2010*'"3"® EPA plu®HA 1000mg/cay 1year 100% 3-14 days 3851 Olive oil

capsule
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Tablell: GRADE profileomega3 fatty acidsversusplacebo (allcause mortality)

4 Randomised Seriou Seriou8 No serious No serious Non€ 518/7310 558/7296 HR 0.93 5 fewer per LOW CRITICAL
trials indirectnes§  imprecision (7.1%) (7.6%) (0.82to 1000 (from
1.05) 13 fewer to 4
more)
3 Randomised Seriou§ Serioud No serious No serious Nond'  355/4905 374/4863 HR 0.89 8 fewer per LOW CRITICAL
trials indirectnes§  imprecision (7.2%) (7.7%) (0.77 to 1000 (from
1.03) 17 fewer to 2
more) I
2
1 Randomised Serious Noserious  No serious No serious Noné  183/2405 184/2433 HR 1.02 1 moreper MODERATE CRITICAL »
trial inconsistency indirectnes  imprecision (7.6%) (7.6%) (0.82 to 1000 (from D
1.27) 13 fewer to =
19 more) =
)
1 Randomised Serious No serious No serious No serious None 183/2405 184/2433 HR 1.02 1 more per MODERATE CRITICAL
trial inconsistency indirectness  imprecision (7.6%) (7.6%) (0.82 to 1000 (from
1.27) 13 fewer to
19 more)
Alcause mortalty, capsule sowrcd™ T
3 Randomised Serious Seriou8 No serious No serious Non€ 335/4905 374/4863 HR 0.89 8 fewerper LOW CRITICAL
trials m indirectness, imprecision (6.8%) (7.7%) (0.77 to 1000 (from
d 1.03) 17 fewer to 2
more)

(a) Two of the 4 studies had unclear methods of randomisation and allocation concealment. Two of the 4 provided hazard aatibitdats calculated in remaining 2 studies. In 1 study
participants were not blinded. In the study by GISSI, that contribugethtist to the overall resulparticipantshad not undergone acute management strategiefirie with current
practice.

(b) 12 = 58%, p=0.07. This is resolved when separating data by onset of treatment (less than 3 vs.more than 3 months) adi dfysopgitmentation (capsule versus food supplement).

(c) All studies included a 100% population of people who had an Ml.
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(d) NiIser?“participants were recruited from a coastal area in Norway and according to the authors receie¢diehdn 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 pharmaceuticglaodmpliever).

(f) In 2 of the 3 studies it was unclear if th@gps were followed up for equal durations, although it was possible to calculate hazard ratios. In 2 of the 3 studigscieans the authors
performed allocation concealment. In 1 study participants were not blinded. In the study by GISSI, tibatednihe most to the overall resufiarticipantshad not undergone acute
management strategies itine with current practice.

(9) 12=70%.

(h) In 2 of the 3 studies the study was funded by the same company that provided the intervention (either a pharrhaoeniay or Unilever).

(i) There were unclear methods reported on randomisation. The authors provided hazard ratio calculations to account foreameslifiefollowup periods. The study was underpowered
to detect differences in fatal coronary heart dise.

(j) Heterogeneity could not be calculated.

(k) The study included a 100% population of people who had an Ml.

() 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 padrallocation concealment and in one study it was unclear how the authors randomised participants. Hazard ratios v
calculated for 2 of the 3 studies. In the study by GISSI, that contributed the most to the overafiadaittantshad not undergonacute management strategies-lime with current
practice.

(n) 12 =67% (p=0.05).

(o) Two of the 3 studies were funded by the pharmaceutical company that provided the supplement. It was unclear if thisaweesftirelsof the 3 studies.

Tablel2: GRADE profileomega3 fatty acidsversusplacebo (cardiac mortality)

¢ 10¢ 9tepdn

Cardiac mortality (hazard ratiéf®*>*

2 Randomised Seriou8 No serious No serious Serioué Noné 88/2555 90/2583 HR0.98 1 fewer per VERY LOW CRITICAL
trials inconsistency indirectnes&® (3.4%) (35%) (0.73to 1000 (from 9
1.32) fewer to 11
more)
Cardiac mortality and food source of omeggafatty acids (spreads/margarine) (hazard ratigj?*®
1 Randomised Seriou§ No serious No serious Very None 80/2405 82/2433 HR0.98 1 fewer per VERY LOW CRITICAL
trial inconsistency indirectness seriou$ (3.3%) (34%) (0.72to 1000 (from 9
1.34) fewer to 11
more)

Cardiac mortality and capsule omegafatty acids (hazard ratidf*
1 Randomised Serious No serious No serious Very None 8/150 8/150 HR 1.02 1 more per VERY LOW CRITICAL

CIISEETT
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Quality assessment

trial inconsistency indirectnes§  seriou$

Cardiac mortality, and treatment initiatedvithin 3 months of Mi(hazard ratio?*

1 Randomised Serious No serious No serious Very
trial inconsistency indirectnes§  serioud

None

Cardiac mortality, and treatment initiated more than 3 months after M1 (hazard rafi5)*®

1 Randomised Serious No serious No serious Very None
trials inconsistency indirectness  serioud

Cardiaamortality (relative risk)®’238324

3 Randomised Serious No serious No serious No serious None
trials inconsistency indirectnes§  imprecision

Cardiac mortality plus food source of omegfatty acids (spreads/margarinesf232

1 Randomised Serpus  No serious No serious Seriou None
trial inconsistency indirectness

Cardiac mortality plus capsuté’3?*

2 Randomised Serious No serious No serious Seriou$ None

trials inconsistency indirectnes$

No of patients

(5.3%)

8/150
(5.3%)

80/2405
(3.3%)

379/8221
(4.6%)

80/2405
(3.3%)

299/5816
(5.1%)

(5.3%)

8/150
(5.3%)

82/2433
(3.4%)

438/825
1
(5.3%)

82/2433
(3.4%)

356/581
8
(6.1%)

Effect
(0.38 to
2.73)

HR 1.02
(0.38 to
2.73)

HR 0.98
(0.72 to
1.34)

RR 0.87
(0.76 to
0.99)

RR 0.99
(0.73 to
1.34)

RR 0.84
(0.72 to
0.98)

1000 (from 33
fewer to 86
more)

1 more per
1000 (from 33
fewerto 86
more)

1 fewer per
1000 (from 9
fewerto 11
more)

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

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

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

Quality

VERY LOW

VERY LOW

MODERATE

LOW

MODERATE

Importance

CRITICAL

CRITICAL

CRITICAL

CRITICAL

CRITICAL

(a) In 2 of the 2 studies, it was unclear how the authors randomised participants, and 1 of the 2 studies it was uncleatheteitteors performed allocation concealment.

(b) The study used a 100% population of people who had an MI.

(c) Nilserf**participants were recruited from a coastal area in Norway and according to the authors received a diet rich in fishhmwevet, no dietary analysis was provided.

(d) 95% confidence intervals crossed 1 MID (1.25).
(e) 2 of 2 studies wersponsored by the same companies that provided the intervention.

() It was unclear how the authors randomised participants. The study was underpowered to detect differences in fatal cairispase.

(9) Heterogeneity not applicable.
(h) 95% confidence intervatsossed 2 MIDs (0.75 and 1.25.).
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(i) Itwas unclear whether the authors performed allocation concealment or randomisation. Nor did the authors provide polaéonaldhus there is a risk of a Type Il error.

(i) In the study that contributed to the majoritf the outcome, it is unclear how the authors randomised or whether they performed allocation concealment. In the st88y, ltlya®|
contributed the most to the overall resytarticipantshad not undergone acute management strategie$iie with curret practice.

(k) 95% confidence interval crossed 1 MID (0.75)

Tablel3: GRADE profileomega3 fatty acidsversusplacebo (sudden death)

1 Randomised Seriou$  No serious No serious  Very Noné 28/1919  29/1885 HR0.95 1 fewer per VERY CRITICAL
trial inconsistency  indirectness  serioug (1.5%) (1.5%) (057to 1000 (from 7 LOW
1.60) fewerto 9
more)
2 Randomised Serizis’  No serious No serious  Seriou$ None 150/7585 193/755 RRO0.78 6 fewer per LOW CRITICAL
trials inconsistency indirectness (2%) 3 (0.63 to 1000 (from 1
(2.6%) 0.96) fewer to 9
fewer)

(a) One study with 100% population of people who had an Ml had large confidence intervals. It was unclear whether the afatimes! @diocation concealmerithe study was
underpowered to detect differences in sudden cardiac death.

(b) 95% confidencimtervals 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 GISBI®’ study were not blinded\or had theparticipantsundergone acute management strategiediire with current practice.

(e) 95% confidence intervals crossed 1 MID (0.75).

Tablel4: GRADProfile: omega3 fatty acidsversusplacebo (reinfarction)

£ 10¢ 9iepul)
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Qualityassessment  Noofpatients Effect
e
1 Randomised Seriou8 No serious No serious  Seriou8 None 21/150 15/150 HR 1.43 40 more per LOW IMPORTANT
trial inconsistency indirectness (14%) (10%) (0.74 to 1000 (from
2.78) 25 fewer to
154 more)
2 Randomised Seriou§ No serious No serious  No serious  None 154/5816 152/5818 RR 1.01 0 more per MODERATE IMPORTANT
trials inconsistency indirectness  imprecisio{ (2.6%) (2.6%) (0.81to 1000 (from
1.26) 5 fewer to 7
more)

(a) It was unclear hw the authors performed randomisation or whether allocation concealment was performed. However, the authors did calardtetiaz to take into account any
differences in followp. No power calculations wepgovided, so there is risk of a Type Il error.

(b) 95% confidence intervals crossed 2 MIDs (0.75 and 1.25).

(c) Participants in the GISBI®” study were not blinded and contributed to 90.1% of overall outcdioehad theparticipantsundergone acute management strategiediire with current

practice C
: 5]

(d) The confidence intervals just crossed 1 MID (1.25) but were within oditigeng acceptable. 8.
5]

Tablel5: GRADE profileomega3 fatty acidsversusplacebo (revascularisation) =
H

(@8]

1 Randomised Seriou8 No serious No serious  No serious None 43/150 49/150 HR0.92 22 fewer per MODERATE IMPORTANT
trial inconsistency indirectness imprecisiori (28.7%) (32.7%) (0.61to 1000 (from
b 1.39) 112 fewer to
96 more)
3 Ranodmised  Seriou§ No serious No serious  No serious None 1878/7735 1852/77 RR1.01 2 more per MODERATE IMPORTANT
trials inconsistency indirectness imprecision (24.3%) 03 (0.95to 1000 (from 12
b (24%)  1.07) fewer to 17
more)

(a) It was unclear whether allocatiaconcealment was performed or how the authors randomised participants. No power calculations were provided, so thefa iSysk lberror.
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(b) 100% of the population had an MI. Nild&tparticipants were recruited from a coastal area in Norway and according to the authors received a diet rich in fish praevet, ho
dietary analysis was provided.

(c) 95% confidence intervals crossed 2 MIDs (0.75 and 1.25).

(d) Participants in the GISBI®’ study were not blinded and made the greatest contribution to the overall réuithad theparticipantsundergone acute management strategiediire
with current practice.

Tablel6: GRADE profiltomega3 fatty acidsversusplacebo (stroke)

1 Randomised No No serious No serious Very seriou  Noné 29/1253 28/1248 HR 1.04 1 moreper LOW IMPORTAN
trial serious  inconsistency  indirectnes8 (2.3%) (2.2%) (0.63to  1000(from
risk of 1.71) 8 fewer to g
bias 16 more) o
O
@)
1 Randomised Seriou§ No serious No serious Seriou$ None 424/566 585/566 RRO0.3 72fewer per LOW IMPORTAN'B
trial inconsistency  indirectness 6 8 (0.64to 1000 (from =
(75%)  (10.3%) 0.82) 19 fewer to =
37 fewer)

(a) Less than 50% of the population used in the study had an MI.

(b) 95% confidene 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 tharticipantsundergone acute management strategiediire with current practice.
(e) 95% confidence intervals crossed 1 MID (0.75).

Tablel7: GRADE profiltomega3 fatty acidsversusplacebo (adverse events)
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Adverse events: gastrointestinal disturbances, nausea, prostate cancer, cancer mori’?:fii‘t’f}8

2 Randomised Seriou8 Veryseriou% No serious No serious  Noné'
trials indirectnes§  imprecision

Adverse eents and timingless than 3month&’

1 Randomised Seriou§ No serious No serious No serious  None
trial inconsistency indirectness  imprecision
f

Adverse events and timing over 3montfi§2%

1 Randomised Seriou§ No serious No serious Seriou8 None
trial inconsistency indirectness

Adverse events and food source of ome@gdatty acids(spreads/margarine&¥ >

1 Randomised Seriou§ No serious No serious Seriou8 None
trial inconsistency indirectness

Adverse events and capsule source of omejéatty acids®’

1 Randomised Seriou§ No serious No serious No serious  Noné
trial inconsistency indirectness  imprecision
f

338/8071
(4.2%)

215/5666
(3.8%)

123/2405
(5.1%)

123/2405
(5.1%)

215/5666
(3.8%)

242/810
1
(3%)

119/566
68
(0.21%)

123/243
3
(5.1%)

123/243
3
(5.1%)

119/566
8
(2.1%)

RR 1.40
(1.19 to
1.65)

RR 1.81
(1.45 to
2.25)

RR 1.01
(0.79 to
1.29)

RR 1.01
(0.79 to
1.29)

RR 1.81
(1.45 to
2.25)

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

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

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

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

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

VERY LOW [IMPORTANT

MODERATE IMPORTANT

LOW IMPORTANT

LOW IMPORTANT

MODERATE IMPORTANT

(a) In 1 of the 2 studies the participants were not blinded, which may influence the outcome. In the study by GISSI, thsgdtmdritnost to the overall resufiarticipantshad not

undergone acute management strategiediime with current practice.
(b) 12 =92%, p< 0.0001
(c) 100% of the population had an M.
(d) Both studies were sponsored by the same companies that provided the intervention.

(e) The study was not blinded. Nor had therticipantsundergone acute management strategiediire with current practice

(f) Heterogeneity could not be calculated.
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(9) It was unclear how thewthors randomised. The study was underpowered to detect differences in fatal coronary heart disease.ifumzderpowered 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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Table18: GRADE mpfile: omega3 fatty acidsversusplacebo (hospitalisation)

1 Randomised No No serious Seriou8 Seriou$§ None 145/1808 178/182 HRO0.79 20 fewer per
trial serious  inconsistency (8%) 6 (0.63 to 1000 (from 1
risk of (9.7%) 0.99) fewer to 35
bias fewer)

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

Table19: GRADE profileomega3 fatty acidsversusplacebo (quality of life)

LOW IMPORTANT

= CRITICAL

0 No evidence - - - - None - - - -
available

€102 arepdn
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5.1.3.3

Secondary prevention of myocardial infarction
Lifestyle

Economic evidence

Published literature

Three studies with the relevant comparison were included in C@g8blished norUK analyses™®
*2and 1 unpublished UK analysis submitted by Solvay as part of a call for evitféhwe alditional
studies were identified from the update searches published since theffutate for searches in
CG48: Quilici 20§6"3"2which appears to be the publication of the unpublished UK analysis
submitted for CG48, and Schmier 20t8'”All analyses were based on effectiveness data from the
GISSP clinical triat®’

None of the studiesrom CG48wvere included in the update review because of their potentially
serious limitations; in fact they are based on effectiveness evidence from the-lS88&ly with
does not reflect the overall current evidence ba¥é.

Although the GISS? study was included in our clinicaliew (see Table 7), its results favour
treatment with omega3 fatty acids which is in disagreement with more recent studies. If the review
were only to consider the results of the GI¥Stial this would be ignoring evidence more applicable
to the curent setting (Kromhout et al (20185%%and Rauch et al (2010%Y-3"®In these studies,

people who had an MI were treated with current strategjsuch as percutaneous coronary
intervention and modern medical treatments including statins. These newer studies reach
conclusions at odds with the GIg5study. As these newer studies are more applicable to current
clinical practice, the conclusion§ @n economic evaluation based on the GiI8Study would be
unreliable.

CG48 cost effectiveness modelling

A model was developed fohe previous guidelineCG48to estimate the cost effectiveness of
omega3-fatty acids supplements fgyeopleafter a rec&it Ml who cannot comply with

recommendations for the dietary intake of fatty fish. This model was based on the 5f&sid

DART1 triaf? In this guideline updateDART1 has been included in tlesiewon oily fish

consumption (see Sectidnl.4) and excluded from this review on ome@datty acids as the

intervention was consumption of fish. Althougsansitivity analysis was carried ouhere results

from GISSP were analysed sepately, as explained above, any economic evaluation based solely on
the GISSP 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 cos-effectiveness analysis was not developed for this question. In fact, the clinical evidence
update shows that omega fatty acids are not clinically effective in the context of current care.
Given they are associated with some costs, no formal econoraic&tion is required to show that
they are not coseffective.

Intervention costs

Capsules available ovghe-counterand margarinesupplemented with omeg® fatty acidswill both
be purchased bpeople who had an Mand so wi not have a cost to the NHSeeTable20 for costs
of capsules available on prescription.
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76



5.1.34

51341

Secondary prevention of myocardial infarction
Lifestyle

Table20: Unit cost of capsuleavailable on prescription
Drug Units/pack Cost/pack Units/day Cost/day Costlyear
Omacor (EHA 28 £14.2 1 £0.51 £185.63
460mg, DHA
380 mg)
Maxepa (EHA 200 £29.28 3 £0.44 £160.31
170mg, DHA
115mg)

EHA = eicosapentaenoic acid; DHA = docosahexaenoic acid

Costs are fronthe Drug Tariff August 201®macor® dose for secondary prevention of Ml from the British National
Formulary 63 Maxepa® dose calculated to achieve similar EHA and DHA levels as for Omacor® as Ml secondary not
licensed indication.

Evidence statements

Clinical

All-cause mortality

Hazard ratio

9 Four studiewith 14,606 peoplefound omega3 fatty acidstreatment (food source and capsule)
may reduce the risk of atlause mortality compared witplacebo (HR 0.93 [0.82 to 1.05]pw
quality evidencg

1 One studywith 4837 peopleshowed a food source of omegdatty acdshas a similar effect on
the risk of allcause mortality compared with placebo, but there was some uncertainty (HR1.02
[0.82 to 1.27]) Moderate quality evidende

9 Three studiesvith 9768peopleshowed a capsule form of ome@datty acidsmay reduce lhe
risk of allcause mortality compared with placebo treatment (HR 0.89 [0.77 to 1.08yy puality
evidence].

9 One studywith 4837 peopleshowed that omega fatty acidstreatment initiated within 3 months
after an Mimayreducethe risk of aHcause morality compared with placebo treatment (HR 0.89
[0.77 to 1.03]) Low quality evidende

9 Three studiesvith 9768peopleshowed that omeg fatty acidstreatment starting more than 3
monthsafter an Mlhas no effect on the risk of athuse mortality compared with placebo
treatment, but there was some uncertain(}iR 1.02 [0.82 to 1.27]Moderate quality evidende

Cardiac mortality

Hazard ratio

9 Two studiesnith 5138peopleshowed omegs fatty acidsfood source and capsule) has no effect
on the risk of cardiac mortality compared with placebo, but there e@ssiderablaincertainty
(HR 0.98 [0.73 to 1.32]YEry low quality evidende

1 One studywith 4837 peoplereported a food source of omegafatty acidshas no effect on the
risk of cardiac mortality compared with placebo, but there waasiderablaincertainty (HR 0.98
[0.72 to 1.34]) Yery low quality evidende

1 One studywith 300peoplereported a capsule form of omegafatty acidshas no effecon the
risk of cardiac mortality compared with placebo, but there was considerable uncertainty (HR 1.02
[0.38 t0 2.73]) Yery low quality evidende

National Clinical Guideline Centre, 2013.
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9 One studywith 300 peoplereported starting omegs fatty acidstreatment within the first 3
monthsafter an Ml has no effect on the risk of cardiac mortality compared with placebo, but
there was considerable uncertainty (HR 1.02 [0.38 to 2.%&3)\ low quality evidende

9 One studywith 4837 peoplereported omega3 fatty acidstreatment starthg more than 3 months
after an Mlhas a similar effect on the risk of cardiac mortality compared with placebo, but there
wasconsiderablaincertainty (HR 0.98 [0.72 to 1.34YJdry low quality evidende

Relative risk

9 Three studies with 16,472 people reped omega3 fatty acids(food source and capsule) may
reduce the risk of cardiac mortality compared with placebo in people who had an M| (RR 0.87
[0.76 to 0.99]) [Moderate quality evidence].

1 One study with 837 people reported food sourceof omega3 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].

9 Two studies with 11,634 people reportectapsule formof omega3 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

1 One study with 804 people reported omega fatty acids treatment has no effect on the risk of
sudden death compared with placebo in people who had an MlI, but there was considerable
uncertainty (HR 0.95 [0.56 to 1.59jdry bw quality evidence].

Relative risk

9 Two studies with 15,138 people reported ega3 fatty acids may reduce the risk of sudden
death compared with placebo in people who had an MlI, but there was some uncertainty (RR 0.78
[0.63 to 0.96]) [Low quality evidence].

Myocardial infarction

Hazard ratio

9 One study with 300 peopleported capsue formof omega3 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

9 Two studies with 11,634 people reportedpsule formof omega3 fatty acids has no effect on the
riskof reinfarction in people whinad an Ml compared with placebo, but there was some
uncertainty (RR 1.01 [0.81 to 1.26]) [Moderate quality evidence].

Revascularisation

Hazard ratio

1 One study with 300 people reportaerhpsule fornof omega3 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].

National Clinical Guideline Centre, 2013.
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Relative risk
9 Three studies Wth 15,438 people reportedapsule formof omega3 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

1 One studywith 2501 people reportedapsule fornof omega3 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].

1 One study with 11,34 people reported omega 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

9 Two studieswnith 16,172peoplereported omega3 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]) Yery low quality evidende

9 One studywith 11,334peoplereported initiating omege3 fatty acidswithin 3 monthsof Ml
increased the number of adverse events compared with plagaaple who had an MRR 1.81
[1.45 to 2.25]) Moderate quality evidende

1 One studywith 4838 peoplereported initiating omegeB fatty acidstreatment more than 3
monthsfollowing an Mihas a similar effect on the number of adverse events compared with
placebo but there was some uncertainty(RR 1.01 [0.79 to 1.R8Yy puality evidende

1 One studywith 4838 peoplereported afood sourceof omega3 fatty acidshas 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 evidende

1 One studywith peoplell,334 reporteccapsule formof omega3 fatty acidsincreased the risk of
advase events compared with controls placebo (RR 1.81 [1.45 to 2M&fdrate quality
evidencg.

1 Gastrointestinal disturbances and nausea were the most contyreported events (4.9% and
1.4% respectively).

Rehospitalisation

Hazard ratio

9 Onestudy with 3634 peoplereported omega3 fatty acidsdecreasedhe risk of rdnospitalisation
compared withplacebo but there was some uncertaintiyR 079[0.63 to 0.99]) [Low quality
evidencé.

Quiality of life
1 No evidence was found on quality of life.

Economic
1 No economic evidence was included for this question.
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Qily fish

A diet rich in oily fish has been included in the recommendation giveeaplpafter an MIl.The
previous guidelineCG48recommended the consumption of2 portions of oilyih per week. There
is considerable epidemiological evidence that high intake-®ffatty acids eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA) commonly found in oily fish such as salmon, herring and
mackerel, may be associated with low coronaeart disease mortality in the primary prevention of
cardiovascular disease.

Ametaanalysis 6cohort studies suggests fish consumption may reduce the risk of coronary heart
disease'®2>%However, there are limitations with these reviews because they often include
primary prevention of coronary heart disease studies (not seconpla@yention) and it is difficult to
control for unknown confounders that may influence the outcommsch adackground medicadin
andbaseline characteristicdt isacknowledged that observational epidemiological studies are useful
for finding associatios 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 simd&ingver RCTs are
available for this reviewndtherefore they were used in preference to cohottidies. RCTs are less
susceptible to selection bias because background factors (confounders) are mostly simila2 in the
treatment arms since participants are randomised to the groups. Also, unlike observational studies,
RCTs rely less geople@recolledion of fish intakewhich can lead tanisreporting 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 fimdj 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-cawske
mortality, cardiac mortality and reinfarction, in light of new evidence available eruie of omegs
fatty acids and to identify any new edce on oily fish consumption.

What is the clinical and cost effectiveness @énsumption of oily fishin all people who have had a
myocardial infarction?

For full details see review protocol in AppixC.

Clinical evidence

A literature search identifiedne new RCT relevant to the revié®/’ The 2 studies reviewed in the
original guideline were also included in this review'Published evidence from these studies are
summarised in the clinical GRADE evidence profile belowTl@glel1to Tablel9). See also the
study selection flow chart iAppendixD, forest dots in Appendixl, study evidence tables in
AppendixGand exclusion list iAppendix J.

The previous guidelin&€G48recommended thapeople who had an M3hould be advised to
consume at least 7g of omega 3 fatty acids per week fdm4 portions of oily fish per weeK his
recommendation is based on the DART 1 study by Burr et al and the 10 yeardplidata on this
trial by Ness et aP3#

National Clinical Guideline Centre, 2013.
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Table21:

Burr 1989°>77

DART1

Burr 2003577

DART2

Ness 2002

FOLLOWIP TO
DART1

CG48

New

CG48

Summary of included studies

RCT

RCT
(follow-up
DART1)

Fatty fish/no fish
advice

Oily fish or
EPA+DHA
capsulesversus
fruit plus ®nsible
eating

Fatty fish/no fish
advice

portions/wee

portions/wee

1 All-cause
mortality (RR)

1 Myocardial
infarction (non
fatal) (RR)

1 Cardiac
mortality (RR)

1 All-cause
mortality (HR)

1 Cardiac
mortality (HR)

1 Sudden death
(HR)

1 All-cause
mortality (HR)

i Cardiac
mortality (HR)

9 Stroke (fatal)
(HR)

2 years

3-9 years

10 or moreyears

100% post Ml
After discharge

50%
History

100% post Ml
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Table22: GRADE profileconsumption of oily fishversuscontrol

1 Randomised  Seriou8 No serious No serious  No serious None 530/1015 553/1018 HR 0.95 18 fewer per MODERATE CRITICAL
trial inconsistency indirectness imprecision (52.2%) (54.3%) (0.85to 1000 (from
1.07) 57 fewer to
24 more)
1 Randomised  Seriou8 No serious No serious  No serious None 354/1015 384/1018 HR 0.92 24 fewer per MODERATE CRITICAL
trial inconsistency indirectness imprecision (34.9%) (837.7%) (0.8to 1000 (from
1.06) 62 fewer to
17 more)
1 Randomised Seious' Noserious  Seriou8 Seriou$ None  49/1109 47/1543 HR1.43 13 moreper VERY LOW CRITICAL
trial inconsistency (4.4%) (3%) (0.95 to 1000 (from
2.15) 2 fewer to
34 more)
1 Randomised  Seriou8 No serious No serious  Seriou& None 49/1015  33/1018 RR 1.49 16 more per LOW IMPORTANT
trial inconsistency indirectness (4.8%) (3.2%) (0.97 to 1000 (from
2.30) 1 fewer to
42 more)
SStoke(hazardratiof®
1 Randomised No No serious No serious  Very None 29/1015 23/1018 HR1.23 5 more per LOW IMPORTANT
trial serious  inconsistency indirectness seriou$ (2.9%) (2.3%) (0.71 to 1000 (fom
risk of 2.14) 6 fewer to
bias 25 more)
Qualiyofife
0 No evidence - - - - None - - - - - CRITICAL
available
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No evidence - None - IMPORTANT
available

—g
0 No evidence - - - - None - - - - - IMPORTANT &
available >
D
—B
0 No evidence - - - - None - - - - - IMPORTANT —
available w

(a) It was unclear whether the authors performed allocation concealment or randomisation.
(b) The populatio consisted ofess than 50% people whad an MI.
(c) 95%confidence intervalsrossel the line of no effect and 2 MIDs.
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Economic evidence

Published literature

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

Evidence statements

Clinical evidence

All-cause mortality

I One RCT with 2033 people showed that consumption of oily fish decreases the ristaofall
mortality calculated with timgo-event data compared with a control diet (HR 0.95 [0.85 to 1.07])
[Moderate quality evidence].

Cardiac mortdity

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

Sudden death

1 One RCT with 265#o0ple 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

1 One RCT with 2037 peopleported 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

1 One RCT with 2033 people reported considerable uncertainty whether consamgftoily 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].

Economic
9 No relevant economic evaluations were identified.

Mediterranean diet

Clinical evidence

A randomised controlled tridf*recruited patients with a prior Ml into either an experimental group
(who were advised to eat more bread, fruit and vegetables, fistl,less meat, and to replace butter

National Clinical Guideline Centre, 2013.
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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% copared with controls 6.6%). The results of an extended follow up

were published three years latét*Mean follow up for survival in the control group was 44.9 month

and 46.7 months in the experimental group.-édluse mortalityRR 0.44, 95% CI1 0.21t0 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 Ml and cardiac death (RR 0.28, 95% CI 0.15to 0.53, P =0.03, P =0.0001) all were reduced
in the treatment group cmpared to the control group.

Low saturated fat

Clinical evidence

One large randomised controlled trial in patients with a prior Ml compared three dietary regimens:
fat advice (to reduce fat intake to 30% of total energy and to increase the polyunsatiaated

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 weeKp’” 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 groafthough 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 1730)

Plant sterols esters

Clinical evidence

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

Low glycaemic diets

Clinical evidence

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

Fruit and vegetables

Clinical evidence

No studies were found of interventions that only increase fruit and vegetable intaksetmndary
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 di&t

High fibre diets

Clinical evidence

Advice to eat more fibre was examined in a large randomised controlled trial in patients with a prior
ML.”>""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 (tbadeast 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

National Clinical Guideline Centre, 2013.
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confounders, thdibre 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 Ml there is conflicting evidence for an effect of vitansnpgplementation (alone
or in combination with other antbxidants) on the risk of fatal and ndatal M| with no consistent
evidence of a benefit or harm (1++).

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

In patients after an MI, betaarotene may increase cardiovascular deaths (1+).

Folic acid supplementation

In unselected patients after an Ml, folic acid plus vitamin B12 and B6 supplementation does not
reduce allcause mortality or cardiovascular eveliis-+).

In patients with hypercholesterolemia after an Ml, 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

InpatSy da +FFaG4SNIFy aLZ | WaSRAGSNNIYySHYQ RASOH oY
replacing butter with margarine) comparable to the fat content of rapeseed oil and olive oil reduces
all-cause mortality, cardiovascular mortality, and reamtr M| (1+).

Plant sterol esters

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

Low glycaemic diet

No studies were found of interventions with low glycaemic diets for secondary prevantatients
after an Ml.

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 M.

Low saturated fat

In a single trial of patients after an Midvice 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 reducawde mortality

(1).

National Clinical Guideline Centre, 2013.
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5.1.11 Recommendations and links to evidence

Recanmendation

Relative values of
different outcomes

Tradeoff between
clinical benefits and
harms

Economic
considerations

1. Do not routinely recommend eating oily fish fdhe sole purpose of
preventing another MI. If peopleafter an Mlchoose to consume oily
fish, be aware that there is no evidence of harm, and fish may form pe
of a Mediterraneanstyle diet. [new2013]

The GDG discussed the importance and relevance of various outcomes in asse:
treatments in the context of secondary prevention of MI. For heart disease, mort
is clearly of greatest concern. The GDG focussed on total mortalityg|so
consideredsudden death and cardiac mortality. However, quality of life was
considered of critical importance as well, given that many people receive treatm
to prevent relatively few deaths.

Other events of concern in people after an Ml, of lesser importance tadatity, but
clearly important outcomes for thperson who has had an Mhd society, were
stroke, reinfarction and revascularisation.

Rehospitalisation was considered a relevant outcome by the G3Gldéarly
undesirable and in addition s&ignificant economic impacthe adverse effects of
treatment, which impact on quality of life (which was not always measured) were
also considered relevant.

Two large randomised controlled trials that compapbple who consumed oily
fishwith those who consumed usual or healthy diet were includén this review.
No clear evidence wdsundto show either a net benefit or harm.

The risk of altause mortaty and cardiac mortality appeared to be reduced in the
longterm follow-up of people who had an Mivho consumed oily fish. In contrast,
the risk of sudden death and reinfarction appeared to be increased in the same
peoplebut after a short term followup. The results on stroke in the lorigrm follow
up are unclear. Possible reasons for the conflicting results in mortality are loedcr
0St 2@dzZAtyA M8 2F SPARSYyOSQ

No clinical evidence on heattielated quality of lifeor adverse eventwas identified.

The GDG considered the impact of the results in lifipeoplenot beingtreated
using current therapies, such as dual antiplatelet medicines, statins and PCI. Th
the GDG felt the population and their risk of subsequent cardiovascular events i:
very different today and any impact an oily fish diet may have on clinical outcom
couldbe minimal.

Thus,overall the GDG felt there was a lackhifh qualityevidence to support the
consumption of oily fish for the secondary prevention of myocardial ititarcor
mortality, particularly in the context of negative studies of ome&ptatty acids
supplementation using capsules

No relevant published economic studies were identified. The resource use
implications to the NHS of advisipgopleto consume oily fish, compared to not
doing so, will mostly be the time spent giving this informatiopéople Although
this would likely take place as part of a wider consultation on dietary and lifestyl
changesand it isunlikely to have sigrifant timeor cost implicationsthe clinical
evidence did not support the use of oily fish and therefore any time spent to disc
this diet would increase costs without necessarily imprgwutcomes.

National Clinical Guideline Centre, 2013.
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Quality of evidence

Other considerations

Overall there was no clear evidence to support a recommendatiaronsume oily
fish.

Moderate quality evidence suggestditat consumption obily fish had no effect on
all-cause mortality and cardiac mortality. In contrast, very low to low quality
eviderce showed a negative effect obnsumption ofily fishon 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 ofthe consumption of oily fisbn sudden death versus a positive effect on &
cause and cardiac mortality. For instance the study that reported a negative effe
used a indirect population (50%ersus100%peoplewho had an Mland more
peoplechose to take fish oil capsules than consume fish (4@%.s22%). However,
other variables such as study design, geographical area, EPA intake per week,
participantblinding, stidy durationandmatching baseline characteristics were
similar between the studies.

The GDG highlighted that the numergusoplewho stopped consuming fish reflect
the tolerability and possibly the adverse events associated gatingoily fish. No
adverse events possibly linked to a fish diet, such as neurological problems, dia
of cancerr birth defects were reported in either study.

The previouguideline, CG48ecommenakd the consumption of at least 7g per
week of omegeB fatty acids fron® to 4portions of oily fish. This was based on the
results of DART 1 whepeopleconsumed much lower levets fish, averaging 2.5g
of omega3 fatty acidsper week. The GDG did not feébht the current evidence
supported this and therefore this would kee change in practiceehichmay have
implementation considerations.

The GDG felt thatanpliance to sustaining a diet rich in oily fish may also be
difficult. Thisis reflected by the fidingsof the RCTs geopleswitching to the
capsule form of omega fatty acidsinsteadof eating oily fisH22 to 42%). The lack
of compliance to theonsumption of oilffish may have also redudéhe likelihood
of finding an association between oilgHiintake and coronary heart disease.

Although a dietrich in oily fishmay not decrease the risk of mortality, stroke or
reinfarction, promoting a healthy diet is important and heakine professionals
could discuss witpeople who had an Mhat although there is no clear evidence to
support the benefits of oily fish osecondary prevention of Mthere is no evidence
of harm. The GD@oted that peoplewho had a MImay choose to consume oily fis
as part of a Mediterranean diet, low in saturated fat. The consumption of fish is
recommended as part of a Mediterraneatylediet (seeMediterranean diej.

It is wath noting thatameta-analysis oprospective cohort studies suggests fish
consumption may reduce the risk of coronary heart disease. However, there are
limitations with these reviews because they often inclstiadies ofthe primary
prevention of coronary heart diseasether thansecondary prevention) and it is
difficult to control for other variables that may influence the outcomes (i.e.
background medicatioandbaselne characteristicsAlthough it is acknowledged
that observational epidemiological studies are useful for finding associations
between disease and lifestyle factors, since they can include large numbers anc
can be impractical or unethical to d&CRs for factors such as smokiRg; Ts are
available forthis review These wer¢herefore used in preference to cohort studies
RCTs can control for the effects of background medication and rely ldsiSoa LJt
recollection of fish intake that can be misreported.

National Clinical Guideline Centre, 2013.
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Recommendation

Relative values of
different outcomes

Tradeoff between
clinical benefits and
harms

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

I omega3 fatty acid capsules
I omega3 fatty acid supplemented foods

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

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

Other events of concern in people after an Ml, of lesser importance tadatity, but
clearly important outcomes for thperson who has had an Mhd society, were
stroke, reinfarction and revascularisation.

Rehospitalisation waconsidered a relevant outcome by the GD&. dearly
undesirable and in additiohas significant economic impacthe adverse effects of
treatment, which impact on quality of life (which was not always measured) were
also considered relevant.

Omegas3 fatty acid capsules

There was mostly low quality evidence for a reduction ircailse mortality, cardiac
mortality and sudden death for omegafatty acid capsules alone. There was
inconclusive evidence for a reduction in revascularisation and stroke. There was
increasem the risk of reinfarction and adverse events (although they were
considered minorthat isgastrointestinaldisturbances or nausea)o data were
identified on health related quality of life. The GDG did not consider the evidenc:
a decrease in rehodgilisation to be in line with other related outcomes, for
example, reinfarction.

The GDG decided that the evidence was not strong enough to recommend the 1
omega3 fatty acids capsules. They felt that the benefit of current treatments on i
cardiac eent is likely to overide any small gains that omega 3 fatty capsules ma
provide. This is supported by new evidence that has been publishedihdeation
of the previous guidelineCG48 This weldesigned RCT, in a population receiving
treatments inline with current practice (for example 788bparticipantshad PCI,
82% statins, 88% clopidogrel and 94% aspirin), found no benefit of ety

acid capsulesThisis in contrast to what was concludedttme previous guideline,
CG48in the absenc®f this evidenceTherefore, the GDG decided to change the
recommendation fronTCG48 which recommended omegzacid ethyl estergor the
secondary prevention of Mi

Foods supplemented with omega fatty acids

There was low to very low quality evidenceathoods supplemented with omegad
fatty acids have no effect on alhuse mortality or cardiac mortality. No datame
identified on quality of life, sudden death, reinfarction, stroke, revascularisation ¢
rehospitalisation, specifically. However, a camsjite endpoint reported in the paper
including major cardiovascular events, PCl and CABG, but not presented in the
review (since composite outcomes are only reported if no other e\atee

identified) suggested that a benefit was unlikely. There was recefif the
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supplemented foods on the number of reported adverse events.

In conclusion, it appears foods supplemented with om8datty acids do not
provide any health benefits in the secondary prevention of Ml and therefore the
GDG did not wish to recomend their use.

The GDGhereforeagreed that foods supplemented with omegdatty acids should
not be recommended for the secondary prevention of myocardial infarction.

Margarine(and other foodsyupplementedwith omegaa3 fatty acidsand capsules
available over the counter will be purchased Bople who had an Mand so will
not have a cost to the NHS in terms of intervention costs. However, prescribed
capsules cost around £1@1.85 per year. Given that ome@afatty acic
supplementation was judged not to be of clinical benefiptople who had an Min
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 ofthe studies fronthe old guideline CG48were included in the update
review because of their potentially serious limitations; in fact they are based on
effectiveness evidence from the GI$$tudy which does not reflect the overall
current evidence baseStudies that conducted a cesffective analysis of omeg
fatty acids based on the data by GI8Siere also excluded from the review.

Omega3 fatty acid capsules

The quality of the evidence for the clinical outcomes identifieted from being
graded as verjow to moderate quality howevethe majority was graded as low or
very low quality. There are differences in the conclusions that can be drawn fron
hazard ratio versus the relative risk data. Hazard ratios have a redisieof
reporting bas compared with relative riskag there idess chance of choosing a
desired followup time period), thereforénazard ratio data wre used in preference
to relative risk (see Chapt8y.

In this review hazard ratio dataese available for the following outcomes: @luse
mortality, cardiac mortality, sudden death, reinfarction, stroke, revascularisation
rehospitalisation. Thelata were mostly low quality evidence because of some
imprecision and indirectness in the populatighinumber of outcomes, such as
sudden death and revascularisation, were downgraded because the study was
underpowered to detect a difference.

There wasome evidence graded as a moderate quality for a clinical benefit of
omega3 fatty acids on cardiac mortality however the GDG weighed this up agail
inconclusive results for atlause mortality and sudden death and an increased risl
for reinfarction.

Inthe previous guidelineCG48the study that reported the positive effects of
omega 3 fatty acids on atuse mortality, sudden death, cardiac mortalitgson
people who were not blinded to the study design, nor did they rexedncomitant
therapies oracute care that is in line with current practid@ecause of thithe
quality of this data was downgraded for indirectness.

All of the evidence identified was from a direct population of people who heidla
with the exception of an indirect populatiomat 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 lin
with current practice, for example goplereceived treatnent with thrombolysis as
opposed to primary PCI. Therefore any reductions heaallse mortality, cardiac
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mortality and sudden death may not be transferrable to people receiving the
improved acute treatment of primary PCI and leiegm medications of statis and
duatantiplatelet therapy.

Another limitation is thathe backgroundntake ofomega3 fatty acids may have
varied between the different populatiorend the doses varied between studies
whichmay explain the varied resultslowever, the effect of dse could not be
explored because not enough studies were available

The effect of initiating treatment early versus later after the Ml (less thiaover 3
months) could not be thoroughly investigatedonly a few outcomes were availabl
for this comparison. However, the results that were available showed that initiati
treatment within 3 monthsof an Mireduced the risk of atause mortality but also
increased the risk of adverse eventiid GDG conderedgastrointestinal
digurbances and nausea as minor events). No benefit or harm on either outcom
was found after 3 months however the findings may also be explained by the sa
of omega3 fatty acids providegdasthe study that initiated treatment vthin 3
months gave capsulewhile the study that started treatment more than 3 months
after an Ml provided a food source of omegafatty acids (margarine). Thus, it was
difficult to come to any conclusion on the effect of timing or dose of orrdrtty
acids.

In conclusion, the older evidence in people not receiving current therapies was t
to make the recommendation to consume omegdatty acids capsules in the
previous guidelineCG48Newer evidence is now available iegplereceiving upto-
date treatments. As this showed no benefit of omegdatty acids, the
recommendation has been changed.

Foods supplemented with omega fatty acids

Overall there was no clear evidence to support a recommendation of ofBdgay
acidsin a formof supplementedoods(spreads and margariisg No evidence was

found on other supplementeébods,or foods which are rich in omegafatty acids
(for example, rape seed oil).

One study has been published on the effects of oragdatty acids supplemented
margarine on people who had an MI. However, the dataegraded as low quality
and no difference was detected between the treatment arms focallse mortality,
cardiac mortalityand the risk of adverse eventBhe data is only relevant for peopls
who had an MI at some point the in the past, as the people included had an Ml ¢
median of 3.7 years prior to the onset of treatmefihe data is also indirect since i
is likely that the people included were treated acutely with thrombislysd not
with modem therapy.

The GDG highlighted that the dose of omégtatty acids provided in supplementec
foods was low compared with that provided in capsule formOm@/d of EPA plus
DHA versus 850 to 1800 mg ky respectively, although such doses were
associatedvith improved cardiovascular outcomes in cohort studies.

Omegas3 fatty acid capsules

The GDG identified that the change in recommendation from the previous guide
CG48may represent a change in practice and therefore, there may be
implementation issues. However, the GG that the previous recommendation
was not widely adopted due to theewly availablesvidence, and therefore the
impact of changing the recommendatianay be small.

The GDG noted that clinicians may discuss issues raisegbplepvho had an Ml
about continuing treatment, taking into account potential benefits and lack of
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evidence regarding harm.

Although omega3 fatty acid capsules can be prescrilzetl considered a medicinal
productthe GDG felt that thie use is related to diet and lifestyle factors (for
example, eating oily fish) and therefore felt that this should sit within the chapter
W AFSaildet SQo

Foods supplemented with omes3 fatty acids

This is a new recommendation as data on the effectiveness of o3\ égidy acids
supplemented foods was not available whixe previous guidelineCG48was
published.

This recommendation relates to the secondary preventtdmyocardiainfarction
only.Recommendations on the use of omegdatty 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 Mediterraneaatyle 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 betarotene. Do not recommend
antioxidant supplements (vitamin E and/or @y folic acid to reduce cardiovascular risk. [2007]

Delivery of dietary advice

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 evideri¢Dietary fat advice was priorigs by

84% of departments, fruit and vegetables by 45%, oily fish39y d4nd fibre by 28%. Most dietihs
(81%) felt that this advice would protect from further cardiovascular disé&se

Three cohort studies on post Ml patievere identified for methods of delivering dietary advice.

The first study examined behaviour change outcomes in patients undergoing a 6 week cardiac
rehabilitation programmé“*? Patients were referred following an M, 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 prior MI. Participants in the treatment group attended two group
nutrition education classes and one individual diet counselling session, all led by the sahendieti
Participants in the control group received usual Andividualised care. The outconmeeasures 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 ingfagatihquality

of life. At the end of the 6 week pgramme, 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 treatmentmgatane (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*#?

The second study recruited patients four weeks after discharge from hospital following an Ml either
to an education intervention programr to usual card® The education program included visits to a
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secondary prevention unit. Total dietary education time was approximately 5.5 houssntluded
time with the individual patient and the spouse, and time in group sessions with other patients. A
nurse rehabilitator extended the education during the folloyw year. Written and oral advice was
given. Food habits were assessed at admisgidmospital and at the one year follewp. Patients
referred to the intervention group significantly improved their eating habits (89%) compared with
patients who received usual care (62%, P = 0.608)

The third study randomly assigned patients with a prior Ml into an intervention or control group at
discharge from hospitdf®! RA SOl NB KA&AG2NE 2F GKS LI NI AOA LN
patient in the treatment group. The intervention was a nutrition education progranctigeto
O2NNBOUAY3a GKS YIFIAYy TFlrdzZd Ay SIOK LIGASYdQa R
intakes, reducing fat, sugar, salt and cholesterol in the diet and introducing polyunsaturated fats and
low fat foods and vegetables. The nuwitieducation 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 graip 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 < 0.0xteghg and increased their

vegetable oil intake (P < 0.05, P < 0.01 respectively), fruit intake and vegetable intake (P <0.001, P <
0.01 respectivelyj*®

Evidence statements

Clinical

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

Summary of recommendations

5. Offer peofe 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 extendedhe whole family. [2007]

Alcohol consumption

Clinical evidence

A number of caseontrol and cohort studies have shown evidence supporting a potential protective
effect of moderate alcohol consumption on coronary heart disease risk among healthy driskers a
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 terteine the frequency of binge
drinking in the year prior to their incident Mi°Binge drinking wadefined 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 t3°3.0)

Five studies were identified on alcohol consumption in patients with coronary artery disease.
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The first study examined the association between etigafcohol) intake and the risk of recurrence

of coronary heart disease events in patients with a prior MI from the Lyon Diet Heart. $tiine

Lyon Diet heart study was a randomised secondary prevention trial examining whether a
Mediterranean type diet reduced the rate of recurrence following a firstNUsing the calculated

mean consumption of ethanol intake, patients were categorized into quartiles of ethanol
consumption, with quartiles 1, 2, 3 and 4faows; zero percent of energy intake per day derived
from ethanol (nordrinkers) (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)
respedively. 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 quastiRinge 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 recurrence3here were 4 deaths, 14 recurrent acute Mls, 15 episodes of unstable angina, 24
episodes of recurrent angina requiring hospitalisation, 17 cases ofgmugoplasty restenosis and 24
patients needed myocardial revascularisation. There were 36, 34, 1&8@&odmplications 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 quartilgabout 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% Cl 0.24 to 0.86) (= 0.07)

Asecondstudf®*SEl YAY SR &4dzo2S50:G4a4 NBONHAGSR Ayid2z GKS t
Committee of the Physicians; Health Research Group, 1@‘8H)is was a randomised, doudind
placebacontrolled trial testing two primary prevention hypotheses. Namely, whether 325 mg of

aspirin taken on altenate days decreases cardiovascular disease, and whether 50 mg ef beta
carotene taken on alternate days decreases risk of cancer. From this study, 5358 men were identified
who had reported a history of Ml and had provided information on alcohol intakéerRatdrinking

habits were classified as follows: rarely / never, 1 to 4 drinks per month, 2 to 6 drinks per week, 1
drink per day andnore than2 drinks per day®

During a mean follow up period of 5 years, 920 (17.2%) of the 5358 men diedmAltarariate
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 decreasedtality risk compared with men who never or rarely
drank (RR 0.79, 95% CI 0.64 to 0¥%)

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 drao&lal. Alcohol association and
total mortality did not significantly differ between people above and below 65 years ot’age

The third study® used the database from the SAVE tt#af*"***to assess the influence of alcohol
intake on the development of symptomatic heart failure in patients with left ventricular dysfunction
after MI.*¥ The SAVE trial was a randomised dottiled placebecontrolled study designed to test

the hypothesis that longerm administration of an angiotensiconverting enzyme inhibitor t|
survivors would lessen mortality and improve clinical outcoRi1e¥"**°Alcohol intake was classified
as follows: non drinkers (0 drinks/week) (1276 patients), #ghtnoderate drinkers (1 to 10
drinks/week) (717 patients), and heavy drinkers (>10 drinks/week) (235 psltiekitohol

consumption was assessed at 3 months post MI. The primary endpoints were: need for
hospitalisation for heart failure, or need for an open label angiotegsinverting inhibitor*®

Three months after Ml, 71% were nalninkers, 26% were ligitb-moderate drinkers and 3% were
heavy drinkers. Alcohol consumption was similar at 6, 12 and 24 months. Using endpoints that only
occurred 90 day 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 thetdight
moderate drinkers (HR 0.70, 95% CI 0.53 to 0.91). After adjustment for badwdiraeteristics, 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 tat mortality, recurrent MI, and cardiovascular death, there was no
significant difference in the unadjusted and adjusted hazard ratios between the three drinking
categories’®

The fourth study examined the effects of alcohol on risk of death from coronary heart disease,
cardiovascular disease, and-edluses in men with established coronary heart dis¢45€he study

was based on the British Regional Heart Sf1dyhis was a population based prospective study of
patients with cardiovascular disease aged5®years, selected from the agex registers of a single
group general practice in each of 24 towns in England, Wales and Scotland. From the original 7735
men, 465 post Ml patients and 200 angina patients warglysed Alcohol consumption was

classified as follows: lifelong teetotallers (n= 43}dexkers(n= 59), occasional drinkers (less tHan
drink per month, n=199) light drinkers-{B units per week, n230) moderate drinkers (£82 units

per week, n=104), heavy drinkeradre than42 units per week, h= 20). The occasional drinkers
group was defined as the reference group. Men in the heavy drinking group were combined with the
moderate drinking group bewse of the small numbers. During the mean foHawperiod of 12.8

years, there were 294 deaths from-aliuses, of which 208 were attributable to cardiovascular
causes, mainly caused by coronary heart disease (175 deaths). There was little differgsicefin
coronary heart disease events, cardiovascular,-cardiovascular, and atlause mortality between
lifelong teetotalers and light drinkers compared with occasional drinkers. Moderate/heavy drinkers
showed an increased risk of coronary heart diseasmnts, cardiovascular disease mortality (RR 1.50,
95% CI 0.96 to 2.53), and-edluse mortality (RR 1.50, 95% CI 1.01 to 2.23) compared to occasional
drinkers, but these differences were only of marginal significéffce

The fifth study was a retrospective casentrol study in unselected patients who had suffered

sudden cardiac arrest and had a clinical history oboary artery diseas&™ These patients were
compared with a group of unselected agend gendermatched coronary artery disease control
patients™*

Multiple logistic regression, with sudden cardiac arrest as the dependariable, and the following
independent variables: hypertension, hypercholesterolemia, diabetes mellitus, smoking, previous Ml,
coffee and alcohol consumption (and matching factors age and gender) found that alcohol
consumption of 121 glasses per weeakas 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 of21 glasses per week was also negatively associated wdthesu
cardiac arrest (OR 0.50, 95% CI 0.20 to 0.98). The authors suggested that alcohol consumgption of 1
21 glasses per week appears to protect patients with coronary heart disease from sudden cardiac
arrest™*

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 Daparit of Health recommendation that
FRA&SEA WYSYy akKz2dzZ R y 24unidBfaldahd pedddy, aRdNdoryieh shyidd NS
not regularly drink morethan2o dzyAGa 2F | f O2K2f LISNJ RIF2Qd ¢ KS
quantity of alcohol was apgppriate 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 Ml and there may be some benefit in cardiovascular outcomes (2+).

National Clinical Guideline Centre, 2013.
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There is insufficient evidence abioine effect of alcohol consumption by women after an Ml.
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 toidwinge
drinking (more than 3 alcoholic drinks in-2 hours). [2007]

Regular physical activity

Clinical evidence

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

The firg study was a randomised controlled trial in 651 men, age®8%ears with a documented

MI greater than or equal to 8 weeks but less than 3 years before recruitment conducted between
1976 and 1979'° The exercise intervention was an individualised exercise prescription based on the
LJ- G A S y-ioRitbredtreadmill multistage graded test (MSET). An exercise target heart rate
guided the pescription 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 swimmingiiominutes 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 exereisAfter 3 years of the trial, the patients were followed up for 5,
10, 15 and 19 years examining-@dluse 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% (98%2cto 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%32h to 66%, P <4D). There was 1 (0.3%) Ml

death in the exercise group, compared with 8 (2.4%) in control group, observed effectiveness = 87%
(95% CIl 22% to 98%, P < 0.047). The authors noted that by the end of the trial 23% of the treatment
group had stopped attending excise sessions, whereas 31% of the control group reported that they
were exercising regularf}®

The second studi?’was a secondary analysis of the first stdtiand examined the relationship

between changes in physical work capacity and botlcalise mortality and cardiovascular disease
mortality. The authors found that each single stage (1 metabolic equivél#BT)) increase in PWC

of the MSET was associated with reduction ircallse mortality in the range of 8% to 14%

depending on the time period examined. The relative risk efalise mortality and cardiovascular
mortality were determined according to thehange 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 reductionsdausd

mortality were 0.86 (95% CI 0.76 to 0.98), 0.91 (95% CI 0.82 t01.00), 0.88 (95% CI 0.83 to 0.95), 0.89
(95% CI1 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 réidns 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
0.96) and 0.93 (95% CI 0.87 to 0.99), respectively.

Thus, improvement in physical work capac#gulted 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 lortgrm survival benefits in Ml survivatd’
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The third study>*®prospectively examined the association between self reported exercise and all
cause mortality and cardi@scular morbidity among patients participating in the Enhancing Recovery
in Coronary Heart Disease (ENRICHD) sfiilye participants were selected on the basis of their
perceived lack of social support and/or symptoms of depressitiere were 2078 men and 903

women in the study. Six months after experiencing an acute M, 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 sincaeir acute MI. During up to 4 years follayp, 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 foedsignificantly
associated with increased probability of survival (HR 0.62, 95% CI 0.44 t0 0.86, P < 0.004). After
adjustment for modification of diet, counselling sessions, smoking and participation in cardiac
rehabilitation, regular exercise remainsthtistically associated with survival (HR 0.69, 95% CI 0.49
to 0.98, P = 0.037). The rate of nfatal Ml 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 nonfatal Ml (HR 0.72, 95% CI 0.52 to 0.99, P = 0.54%)

The fourth study was a cohort study comparing 62 patients with a prior Ml taking part in an aerobic
training programme for 12 months with 62 control patients with a prior Ml who did not receive any
formal exercise trainindg* 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 fbow up period: 2 in the treatment group and 3 in the controls. There

were fewer nonrfatal reinfarctions (8%) in the exercise group compared with control group (22%) (P

< 0.05). Compared with controls, those patients exercising visited their generakioraats less

frequently (P < 0.01), returned to work earlier, and reported less angina (P < 8°00h¢ non

randomised design means these results may be confounded by selection bias.

Physical work capacity requireamts (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 M.

The first study was a three year randomised controlled trialinpaSy G & A G K | LINRK 2 N
< 3 years) and is described in Sectiof. 13!° 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 alfause mortality after adjusting for smoking habit, resting systolic bloedgure,

and study medications at all follow up stages (5 years RR 2.00, 95% CI 1.07 to 3.74, 10 years RR 1.7¢
95% CI 1.27 t0 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-* also described iection5.4.1, conducted a secondary analysis of the first study
$9and reported that a 1 MET increase in the physical work capacity was associated with a reduction
in alkcause mortality risk in the range of 8% to 140hie follow up period of 5 to 19 yeat¥’

Analysis after adjustment for age and baseline physical work capacity showed that the intervention
reduced the risk of altause mortality at 1@nd 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 patien
with a baseline low initial physical work capacity (< 7 METSs) derived more benefit than thlose w
KAIKSNI ol aStAayS 6%N] OFLIOAGE o6 T ag9¢ao

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

Two small studies also examined the effectiveness of exercise training in improving exercise capacity
in patients wit a prior M1.One study® recruited 79 patients and randomised them to 12 weeks of
supervised exercise of at least 45 minutes duratior2feessions per week or no supervised exercise.
Heart rate target during the initial sessions was88¥% of target and workbd 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 sewbstudy'® randomised 29 patients (25 male, mean

SD age 52 X 11 years) to one of three arms, a control group with no exercise traininga(fong)
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 gaschange 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 {MjJancreased, 93.1 #6.0

compared with 105.3 22.9 (P < 0.05), and 109.2%6 compared with 125.8 29.8 (P < 0.05)
respectively. This parameter did not significantly change in the cogitonip, 984 + 19.9; compared

with 106.4 225,

A third study which examined the effectiveness of exercise training in improving exeapasety in
patients of different ages is also referred to in the cardiac rehabilitation se6titsf’ This was a
randomised controlled trial in patients with a prior Ml (4 to 6 weeks earlier) oveatfecof 45 years
that were referred to a cardiac rehabilitation unit over a 48 month pefidd

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 sessieii3 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 flexibiitgises. 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 atteed 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 baselin®®gears, 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 yage group (P < 0.001) alone. No improvements
were found in the control group®

The fifth cohort study randomised patients with a prior Ml into a training group (n= 158) and a

control group (n= 157), 3 months after discharge from hosfifaatients 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 capac#y1 year follow up, compared to the control group (P < 0.001).

However, a# year follow up, there were no significant differences found ircalise mortality or
cardiovascular deaths between the two groups.

Evidence statements

Clinical

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

In selected patients after an Ml, exercise performed at a level sufficient tedae physical work
reduced allcause mortality and cardiovascular mortality in long term follow up (1+).

Patients after Ml who choose to exercise regularly have improved survival rates and a reduced
incidence of norfatal reinfarction (2+).

National Clinical Guideline Centre, 2013.
98



Secondary preantion of myocardial infarction
Lifestyle

5.4.3 Summary of reommendations

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

10.Advise people to be physically active for ZD minutes a day to the point of slight
breathlessness. Advise people who are not active to th@gel to increase their activity in a
gradual, stepby-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 physial 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 cessatiéh¥ SNJ G2 GKS bL/9 tdzfAO 1 SFfGK
a SNIR0SaQ

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 Brief interventions and referral for smoking cessatigfNICE 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 withBrief interventions and referral for smoking cessatidNICE 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 #moking cessation serviceNICE public
health guidance 10). [2007]

5.6 Weight management

For guidance in weight management in patients with a prior Ml refer to NICE guideline 48
WhoSEAGEQOD

5.6.1 Summary of recommendations

14. After an M, offer all patients who are overwight or obese advice and support to achieve and
maintain a healthy weight in line witH®besitydNICE clinical guideline 43). [2007]
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Cardiac rehabilitation

Comprehensive cardiac rehabilitation

The updated review questions in this chapteraar

9 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?

9 Which factors are associated wighpersor®@ uptake and adherence to cardiac redilitation
programmes after an MI?

The evidence and text from the previous guideli@&48that has been superseded by this update is
included in AppendiK.

Sections not updated in this chapter are:
9 Comprehensive cardiac rehabilitation.
9 Education and iformation provision.

9 Psychological support.

1 Sexual activity.

Cardiac rehabilitation is a coordinated and structured programme of care designed to influence
favourably the underlying causef cardiovascular disease, as well as to provide the best possible
physical, mental and social conditions, so thabplemay, by their own efforts, preserve or resume
optimal functioning in their community and through improved health behaviour, slovewerse
progression of the disease. Cardiac rehabilitation sheolusistof a multidisciplinary, integrated
approach delivering care in lifestyle risk factor management, psychosocial health, medical risk factor
management and the optimal use of cardioprotee 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 rehabilitationh@ National Audit for Cardiac Rehabilitation (NACR) tells
us that participation rates range from 18% to 90% across the United Kindfddime GDG were
interested in critically evahting 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 guidelin€G48provided recommendations on the effectiveness of cardiac
rehabilitation, patient engagement, education and information provision, psychologjiggort and
sexual activityThis 20131pdatefocuses 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 adiidlere to these programmes.

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 \Wetih
hNBFyAaldiAzy KFra RSTAYSR OFNRAIFIO NBKIFIOATAGKGA
ensure the best physical, mental, and social conditions so that patients with chronic eaqadst
cardiovascular disease may, by their own efopgireserve or resume their proper place in society

FYR fSIR I htp/iwveniwha@i®/eni)A FSQ 0
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Comprehensive cardiac rehabilitation and exercise only cardiac rehabilitation effectiveness
versus standard care

dinical evidence

Three recent systematic reviews were identified that assessed exevnlgeardiac rehabilitation
versus usual care, and comprehensive cardiac rehabilitation versus usuél €at&%2%

The first systematic review was published by the Canadian Coordinating Office for Health Technology
Assessment®”lts 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 diagled 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 @asures were: altause mortality, cardiamortality, non-fatal Ml,
revascularisation and health related quality of life (HRQoL). A total of 19 randomised controlled trials
of exerciseonly cardiac rehabilitation were identified, of which 16 exclusivetyuited patients with

a prior Ml. 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 patientstivia prior MI. The mean follow up was 26 months with a range

of 6 months to 72 month& "

In the meta analysis, the exercisaly intervention compared with usual care reduced bothcallise
mortality and total cardiac mortality (RR 0.76, 95% CI 0.9998 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 reductiorcaudke mortality did not
reach statistical sigficance (RR 0.87, 95% CI 0.71 to 1.05). Neither intervention had a significant
effect on the subsequent occurrence of néatal Ml or the need for coronary revascularisation
(coronary artery bypass graft (CABG) and percutaneous coronary interventiof°(Cl)

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 exeroisly or comprehensive cardiac
rehabilitation interventions reported improvements in HRQoL domain scores. However, there was
only one study where the improvement exceeded that of usual .€af®

A second Cochrane systematic review compared exemiecardac rehabilitation versus usual

care, and comprehensive cardiac rehabilitation versus usual care in patients who have had a prior Ml,
CABG or PCI, or who have angina pectoris or CAD defined by angicgP&miprehensive cardiac
rehabilitation was defined as exercise training in addition to psychosocial and/or educational
interventions. The principal outcome measures weregallse mortality, cardiac mortality

subdivided into deaths from MlI, sudden cardaeaths, death from cerebrovascular disease, hon

fatal MI, revascularisation (CABG, PCI)-fadal cerebrovascular disease and HRQoL. A total of 51

trials were identified (32 trials of exercibased cardiac rehabilitation). For exercimdy studies,
2845patients were included in the metanalysis while 5595 patients were included in the
comprehensive cardiac rehabilitation gratid

For the exercis®nly intervention, the pooled effect estimate for total mortality showed a 27%
reduction in alicause mortality compared with usual care (randoffeets model OR 0.73, 95% CI
0.54 t0 0.98). Similarly, comprehensive cardiac rehabilitation reducehasie mortality compared
with usual care, but to a lesser, and nsignificant extent (13% reduction, OR 0.87, 95% Cl 0.71 to
1.05)#°

Total cardiac mortality was reduced by 31% in the ezeronly 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, axd 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 raetalysis of 12 trials comparing comprehensive cardiac
rehabilitation with usual care there was a neignificant reduction inerebrovascular disease

mortality with comprehensive cardiac rehabilitation (OR 0.83, 95% CI 0.61 to™*f.13)

Neither exercisenly rehabilitation nor comprehensive cardiac rehabilitation had an effect on
recurrence of norfatal MI, with OR of 0.96 (95% CI 0.69 to 1.35) and 0.88 (95% CI 012)}o 1
respectively. There was no overall difference in the rate of CABG in the 5 trials of exealyise
rehabilitation which reported this as an outcome measure, and the results from individual trials
showed heterogeneity between studies. Similarly therswo 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 exerigechabilitation compared

with usualcare 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 outcorté

Analysis of the combined outcomes of@diuse mortality, nofatal Ml and evascularisations (CABG

and PCI), found that both exercisaly 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 Ge&¥pectivelyf®

A total of 11 trialseported 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
exerciseonly intervention, there were small changes or no change in HRQoL medsuttes.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 anxaaty depressiorf>* Another study showed
substantial and significant improvement in both the rehabilitation and control growes 12
months**3*However, there was no significant differembetween 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 afféf Ml

The third systematic review examined three types of intervemtompared with usual care: first,
exerciseonly 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 congnent versus usual care in patients with CAPfA total of forty trials (16

142 patients) were identified that reported alhuse mortality, and for the combination of all
interventions there was a reduction in-a@lhuse mortality compared with usual care was 0.85 (95% CI
0.77 to 0.94). Metaanalysisdund that two of the interventions evaluated reduced-edluse

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 0.95xnslgtasof the
comprehensive programmes showed a trend in the reduction efaalkse mortality compared with
usual care (RR 0.88, 95% CI 0.74 to P754)

The effects of rehabilitation programmes differed over time. In a ragtalysis of 20 trials (9462
patients) there was no sidgitant difference in altause 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 rehabilitajioup (RR 0.53, 95% CI
0.35100.81). At 5 years, 7 trials reported follow up data with a reduction-caalte mortality (RR

0.77, 95% CI 0.63 to 0.9%)*

A total of 27 trials (11 723 patients) were identified that reported recurrent Ml rate, and the overall
summary isk ratio for the combination of all interventions compared with usual care was 0.83 (95%
Cl1 0.74 to 0.94). Metanalysis found that the comprehensive programme reduced recurrent Ml
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compared with usual care (RR 0.62, 95% CI 0.44 to 0.87), while the teromtgrventions did not

reach statistical significance compared with usual care (exeorigecardiac 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, amon
all programmes that incorpotad exercise (comprehensive cardiac rehabilitation plus exexmidye

cardiac rehabilitation combined, a total of 22 trials and 6194 patients) raatdysis showed that the
intervgezr;tion reduced the risk of recurrent Ml compared with usual care (RR 0.86C9%.60 to

0.89)%%

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 sni&if*

Individualised comprehensive cardiarehabilitation

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-plgmeed
programme which is not indidualised.

No randomised controlled studies or cohort studies were found comparing an individualised cardiac
rehabilitation programme with a neindividualised cardiac programme to improve outcome in
patients after MI.

However a randomised controlleiudy that examined the effectiveness of an individualised
education intervention in patients after Ml aged less than 70 years compared with usual care was
identified.?” 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 B patients who received usual
care. The outcome measures were the Hospital Anxiety and Depression Scale and the Dartmouth
COORP scale for healtblated quality of life. The primary outcome based on the Dartmouth COOP
scale at 3 months showed that th&ervention 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 significar
improvement in the Hospital Anxiety and Depression Scale in intervention group compared avith th
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 andeBgipn 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 requirementdn the first it was noted that determining functional capacity early

after M| helped inform the level of physical activity recommended for individual patients®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 M1.">°|n the second review it was noted that cardiac rehabilitation should not be considered

to be exercise training, but rather as a programme based on theAngidzl f Q& N¥BThedzA NB Y S
aims of the programmes that were recommended were; improvenieguality of life and cardiac
outcomes by reduction (or abolition) of classical risk factors (such as smoking, cholesterol levels,
coupled with maodification of dietary habits) increase and maintenance of endurance training,
psychological support, and glaince on returning to work
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Safety in the exercise component of comprehensive cardidaafgilitation

Three publications were found which make recommendations describing which patients the exercise
component of cardiac rehabilitation is contnadicated for safety reasons.

The SIGN Guideline on Cardiac Rehabilitation, 280&ates that for most patients clinicekk
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 definisk high
patients as those who have:

9 experienced an Ml auoplicated by heart failure, cardiogenic shock and/or complex ventricular
arrhythmias

9 angina or breathlessness occurring at a low level of exercise, for example, inability to complete
the first 4 minutes of the shuttle walking test

T{¢ aS3IAYSyil RSINSEIGECBSY X M
f dzy RSNB2yS SESNDAAS (SaidAay3da 6AGK YEFENJSR {¢ RS
example, 3 minutes of a Bruce protocol)

SIGN made a consensus recommendation that-higjhpatients (or those patients engaging in high
intensity execise training) should undergo exercise testing and echocardiography.

A narrative review® 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

=4 =4 =4 4 4 -4 -4 -5 -8 -5 -5 - -9

Severe orthopaedic limitations
The American Heart Associatithhas the following recommendation that is not evideHsased:

Exercise training is contraindicated in patients with the following clinical indications:
unstable angina

severe and symptomatic valvular stenosis or regurgitation

symptoms of heart failuregspecially NYHA Class IV

arrhythmias refractory to therapy

other clinical entities that worsen during exercise

= =4 4 4
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Exercisebased cardiac rehabilitation in patients with severe left ventricular dysfunction after acute
M

Patients with left ventricular (LV) dysiction 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 MP*2LV remodelling is @mplex process, characterized by progressive ventricular
dilatation, hypertrophy and wall thinning. This may lead to further LV dysfunction and congestive
heart failure after M.

Three studies were identified on reduced ventricular function, exercaaitrg and LV remodelling.

The first was a cohort study that studied post Ml patients with moderate to severe LV dysfunction to
assess whether patients would benefit from exercise training starting early after Ml, without a
deterioration in LV remodellind* Patients were divided into 3 groups according to LV ejection
fraction (EF) at the start of exercise training: 74 patients with left ventriculatiejefraction (LVEF)

X npis ODNRdAzL | 00X op LI GASydGa 6A0GK op: X [+9C
(Group L). Patients with no angina or ischaemic changes in electrocardiogram at low level exercise
training were enrolled approximately 1 days post MI. The exercise programme consisted of
walking, cycling on an ergometer and aerobic dance9®nin/session), & sessions/week for 3
months3*

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 greupor 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, thpercentage 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 endiastolic dimension in each group. The authorsatoded that patients with

moderate to severe LV dysfunction would benefit from exercise training, commencing soon after
acute MI without leading to deterioration in LV remodelli{g

The second study was a randomised controlled trial recruiting patients with an EF of < 40% after a
first Qwave myocardial infarction into a 6 month exercise training programme or control gfatf
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) fingtv@ 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, {@icel instability (angina at rest and signs or

symptoms of heart failure) at the time of the initial evaluation, (3)hweshold 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 deireeh maximum) for

physical training®>%*

After 6 months, a significant increase in work capacity was observed only in the training group but

not in the contol 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 = noffisigm). The authors concluded

National Clinical Guideline Centre, 2013.
105



Secondaryprevention of myocardial infarction
Cardiac rehabilitation

that in post Ml patients with left ventricular systolic dysfunction, ldagn exercise training may
attenuate the unfavourable remodelling response and even improve ventricular function over
time. 163164

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 Ml into an exercise graupamtrol group™*All
patients had sustained a recent Ml, and their hospital course included the diagnosis of heart failure.
All patients had stable symptoms after their myocardial infarction before randomisation.

Patients irthe exercise group resided in a rehabilitation centre for 2 months and underwent a
training programme consisting of tweHour sessions of walking daily, along with 4 monitored 45
minute sessions of stationary cycling weekly. Before and after the studydyenaximal 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 withirbetween groups in MRI measures of edidstolic
volumes, enesystolic volumes, EFs or myocardial wall thickri&ss

6.2.2.4 Exercisebased cardiac rehabilitation in elderly patients after acute Ml

Most randomised control studies assegsexercisébased 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 M.

In the first study?*® post Ml patients were split into 3 age groups: middle aged@8%ears), old (66

75 years) and very old (> 75 years). Patients with severe cognitive impairment, LVEF < 35%, or
contraindications to vigorous exercise were excluded. Withochesge group, participants were
randomised into hospitabased cardiac rehabilitation, hor®sed cardiac rehabilitation or no

cardiac rehabilitation. The hospitbhsed cardiac rehabilitation intervention programme consisted of
40 exercise sessions, 24s®ns (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 eet@ining 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 adjuste 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.\Wartal

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 Impatt Profile

Over the 14 month duration of the trial, tat work capacity improved in the hospHahsed cardiac
rehabilitation and homébased cardiac rehabilitation groups but not in the controls. In terms of the
age groupings, treatmertime 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 wéiypatients, HRQoL improved with both
hospitatbased cardiac rehabilitation and horbased cardiac rehabilitation (P = 0.013 and P < 0.035,
respectively), but not in the control group (P = 0.0%9)

The second stud°N> Yy R2YA&SR no Ll2aid alL LI GASYyGa x cp @
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, menysfumttion

or planned coronary intervention were excluded. The outcome measures wermetifation,

outcome expectation, efficacy and physical activity at 3 and 12 months follow up. There was no
significant difference between the intervention and contgobup at baseline. Reported physical

National Clinical Guideline Centre, 2013.
106



6.2.2.5

Secondary prevention of myocardial infaretio
Cardiac rehabilitation

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, sefmativation, activity level before admission, and group (intervention and controls) found
that group and reported activity at 12 months were correlated (R = 0.74, P < §'901)

Economic evidence

Five studies were found which addressed the health economics of cardiac rehabilffafitii> 34
18225017 One study™****was a costing study which sjesised 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 Stud$?****was a review of economic evaluations including costs of a UK cardiac
rehabilitation programme. The authors reqted 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’ compared the costs and benefits of comprehensive cardiac rehabilitation with no

OF NRAIFI O NBKIFIOAfTAGFGAZ2YS Ay dzyaSt SOGSR LI GASyd
acknowledge that their data wereedived 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% discoun

rate).

A third study'®assessed the cost and consequences of comprehensive cardiac rehabilitation
compared to no rehabilitation in lowisk patients after Ml from an Australian perspective. The
authors considered quality of life outcomes and four measures of early return toalactivities

(paid and unpaid return to pr#l 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 rehdibation 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
healthservice by targeting rehabilitation to higisk patients. However this conclusion assumed that
there would be improved outcomes in higlsk patients. The evidence seems to be that there is a
cost saving from targeting cardiac rehabilitation away from-tesk patients. Their findings have not
been confirmed by any other studies.

A fourth study****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 &rmade off at the end of the study period. The

estimated ICER was $9200/QALY gained during the year of follow up.

The fifth study*° assessed the cost effectiveness of a comprehensive cardiac rehabilitation
programme in 147 unselected post Ml 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 thenassply. 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 diffebetween 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 alsc
a reduction in norfatal reinfarction (17.3 versus 33.3%, P = < 0.05) and total caedients (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 &ctiveness data from three recent metmalyses®43321992%4gn follow up

data from RITA 22

The results suggested that cardigbhabilitation 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 NHSfabout
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 withitickngs from other healthcare
systems.

6.2.2.6 Evidence statements

Cardiac rehabilitation in patients after MI reducescalse and cardiovascular mortality rates
provided it includes an exercise component (1++).

The majority of studies showed there was no figant effect of comprehensive cardiac
rehabilitation on quality of life outcomes in patients after M| (1++).

Cardiac rehabilitation in patients after Ml compared no cardiac rehabilitation is cost effective.

There were no studies found which compared indisalised (mentbased) and nosindividualised
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 b 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.f a patient has cardiac or other clinical conditions that may worsen during exercise, these
shauld 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 ventriculardysfunction who are stable can safely be offered the exercise
component of cardiac rehabilitation. [2007]

National Ghical Guideline Centre, 2013.
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Barriers to the uptake of and adérence to cardiac rehabilitation

Which factors are associated with LIS Niptake &é adherence tcardiac
rehabilitation programmes after an MI?

For fulldetails see review protocol inpfendixC

Clinical evidence

The aim of this review was to explore factors that could increase the uptake of and adherence to
cardiac rehabilitation programmes. Thecommendations and the link between evidence and
recommendations can be found ie&ion6.4.2

During the scoping processtakeholders identified groups thataaire special attention because of
low reported attendance to cardiac rehabilitation programmes that were not considered in.CG48
These includedpeople suffering from anxiety or depression, people with physical or learning
disabilities, older or youngema groups, notEnglish speakers and people who are
unemployed46'105’285'382

The quality of qualitative evidence was assessed using methods describéner3. AppendixG
contains déails 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 6rom
RCTs and prospective cohort study réswed as part oSection6.4.617%184211.212.288.45ffqrmation

from the RCT by West 2001 was presented in the Health Technology Appraisal by Beswick et al
2004%4" These studies provided a list of reasons whgogle withdrew from the cardiac
rehabilitation programme and what the most commonly reported reasons were. It is not clear if they
were prespecified reasons generated by the authors arebgde selected from his list, or if the
reasons were raised independently by thegple 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 tateadtere tothe
programme.

Studies conducted outde the UK were included where these were identified as part of the review
from Section6.4, asfor the purposes of the review on interventions to increase uptake an
adherence to a cardiac rehabilitation programnikee GDG considered thait would be likely that
the effectiveness of an intervention woultbt be dependent upon the country in which the study
was conducted.

Part 2

Qualitative studies exploring peop@s SELISNA Sy ©0Sa Ay I O NRALFO N
analysed. Existing systematic reviews or syntheseguaflitative studies wereincluded where
available. Two systematic reviews were found that rtietinclusion criteria focusing on people from
Souh Asian populations and people from low socioeconomic backgrotitd®dditional
information was not extracted on these populations from indiddl papers given that these reviews

were available.

In addition to the2 systematic reviews,18 individual qualitativestudieswere included in Part 2 of
the revieW54'91’93'181’205'216’217'260'262‘271'278'329'350’370'371’373'386I%%Se Studies provided insight into the
variety of reasons that either inhibit or encogm people to participate in a cardiac rehabilitation
programme following an MI. All relevant UK studies were reviewed andWOmapers were

National Clinical Guideline Centre, 2013.
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