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Acute ST-segment-elevation myocardial infarction (STEMI)
results from complete obstruction to coronary artery blood
flow accompanied by the appearance of ST-segment-elevation
on the electrocardiogram. Emergency treatment is required
to restore coronary perfusion, thereby limiting the extent of
damage to the myocardium and the likelihood of early death
or future heart failure. This concise guideline summarises key
recommendations from the National Institute for Health and
Care Excellence clinical guideline on acute management of
STEMI (CG167), of relevance to all healthcare professionals
involved. Guidance is presented on choice of reperfusion
strategies, procedural aspects, use of additional drugs before
and alongside reperfusion therapies, and treatment of
patients who are unconscious or in cardiogenic shock.
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Introduction

ST-segment-elevation myocardial infarction (STEMI) is at one
end of the spectrum of related acute coronary syndromes. The
common pathophysiology involves either erosion or sudden
rupture of an atheromatous plaque within the coronary
artery wall, with resulting intraluminal thrombosis, complete
obstruction to blood flow and the appearance of ST-segment-
elevation on the electrocardiogram. Without intervention, the
consequent myocardial cell death worsens progressively with time.
STEMI typically presents with acute chest pain, although
symptoms may include sweating, nausea and breathlessness, and
may be atypical, particularly in women and people with diabetes.

Epidemiology of STEMI

The incidence of STEMI has been declining over the past
20 years"? and varies between regions,’ but currently averages
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around 500 hospitalised episodes per million people annually in
the UK.* Ventricular arrhythmias may occur early after the onset
of an acute coronary syndrome and may cause sudden cardiac
death in around one-third of people with STEMI before access
to emergency medical care.>® The true incidence of STEMI may
therefore be much higher than the reported hospitalised average.
Certain groups (eg women and those from ethnic minorities)
may delay calling for medical help, increasing the risk of cardiac
arrest and greater myocardial damage. Nevertheless, over the
past 30 years in-hospital mortality following acute coronary
syndromes has fallen from around 20% to nearer 5%, at least
in part due to earlier access to effective treatment.” Adoption
of evidence-based treatment in Sweden was associated with a
decrease in mortality sustained over 12 years.®

The importance of ‘time’ and reperfusion therapy

More than 30 years ago, coronary angiography was used

to demonstrate complete coronary occlusion as the cause

of STEMI, ° and animal models suggest that nearly half of
potentially salvageable myocardium is lost within one hour of
acute occlusion.!® Apart from resuscitation from any cardiac
arrest, the highest priority is therefore to restore adequate
coronary blood flow as quickly as possible.

During the 1980s and 90s, randomised clinical trials established
the effectiveness of fibrinolytic drugs in limiting myocardial
damage by restoring coronary blood flow following coronary
thrombosis.!! The UK introduced a comprehensive system for
delivering fibrinolysis in 2000, whereby an increasing proportion
of fibrinolysis was delivered by paramedics before hospital
admission.!? Fibrinolysis, however, has important limitations: it is
contraindicated in some (eg because of bleeding complications), it
fails to achieve adequate coronary reperfusion in around 20-30%,
and in a few (1%) it causes haemorrhagic stroke. Attention
therefore turned to mechanical techniques (coronary angioplasty,
thrombus extraction catheters and stenting), collectively termed
primary percutaneous coronary intervention (PPCI).

The National Institute of Health and Care Excellence (NICE)
has accredited the process used by the Royal College of
Physicians to produce the concise clinical guidelines published
in Clinical Medicine with effect February 2010 to March 2018
(abstracted guidance) and July 2013 to July 2018 (de novo
guidance). More information on accreditation can be viewed
at: www.nice.org.uk/about/what-we-do/accreditation.
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Primary percutaneous coronary intervention

The National Infarct Angioplasty Project (2008) in England
concluded subsequently that PPCI as the principal coronary
reperfusion strategy was both feasible and cost effective, and
that it should become the treatment of choice for STEMI,
provided it can be delivered ‘in a timely fashion’.®

Undue delay between the time when fibrinolysis could be
given and PPCl is delivered may negate the outcome benefits. A
PPClI strategy therefore requires emergency access to a cardiac
catheter laboratory and specialist staff at all times. If, however,
a patient with STEMI presents far from a PPCI centre either in
distance or travel time, fibrinolysis may then be the preferred
strategy.

Given the complexity of delivering PPCI, optimal service
configuration requires a single reperfusion pathway for people
with STEMI in each locality. It should work consistently and be
reproducible for all, both within and outside normal working
hours. Inconsistency on the basis of time of presentation
or availability of staff or facilities at the admitting hospital
is unacceptable. The prime determinant of clinical benefit
following PPCI is the degree of myocardial salvage (a function
of timeliness, effectiveness and maintenance of coronary
reperfusion).

If combinations of potent antithrombotic agents are used,
bleeding complications are also important in both morbidity
and mortality. Multi-professional team working is essential.
After successful acute treatment, secondary prevention, lifestyle
modification and cardiac rehabilitation (beginning in the
hospital period) are required, as with non-ST-segment elevation
acute coronary syndrome (see related National Institute for
Health and Care Excellence guidance!*~1).

Scope and purpose

This concise guideline summarises key recommendations
detailed in the full NICE guideline (CG167)."” It is intended for
use by all healthcare professionals who encounter patients with
STEMI and focuses on acute management, including choice of
reperfusion strategies, procedural aspects of the recommended
interventions, use of additional drugs before and alongside
reperfusion therapies, treatment of those unconscious following
out of hospital cardiac arrest, and management of cardiogenic
shock.

A summary of the overall care pathway is also included to
provide context. Recommendations on procedural aspects
specifically aimed at PPCI operators or trainees are in the full
NICE guideline.!”

Recommendations

There are 20 recommendations in CG167, incorporating two
from related NICE technology appraisals. Table 1 highlights
those of particular relevance to non-specialist clinicians.
The issue of ‘timeliness’ is a key element of the CG167
recommendations. People developing symptoms of STEMI
may call the emergency services or self-present to an
emergency department. STEMI may also occur in patients
already in hospital for other reasons, such as surgical
operations. Effective management requires immediate
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assessment of eligibility for, and effective delivery of,
reperfusion therapy. Based on the evidence, the guideline
recommends PPCI as the preferred reperfusion strategy
provided it can be delivered within two hours of the time that
fibrinolysis could have been given.

With respect to patients with STEMI who remain unconscious
after resuscitation from cardiac arrest, or those with
cardiogenic shock, both groups should be considered for PPCI
irrespective of their conscious state or degree of haemodynamic
disturbance, as long as STEMI is the clear cause, and there is no
overriding contraindication to intervention. Recommendations
for the choice of arterial access site (radial or femoral artery)
and the use of coronary thrombus extraction devices are
based on expert opinion in the absence of conclusive evidence.
An algorithm is provided to demonstrate the full treatment
pathway for people presenting with STEMI (Fig 1).

Limitations of the guideline

Some of the evidence was old or had methodological flaws,
with limited reporting of methodology and variation

in definitions. In some areas evidence was of low to

very low quality, including data informing the choice

of reperfusion therapy, the use of glycoprotein IIb/I1la
inhibitors or fibrinolytic drugs prior to PPCI, and the
management of people with STEMI who are unconscious

or haemodynamically unstable. Where robust evidence was
lacking, recommendations were informed by consensus, taking
account of expert and patient opinion.

Further research was recommended regarding (1) the choice
of reperfusion strategy in people who present very early
(within one hour of onset of STEMI symptoms) or who have
an anticipated long transfer time for PPCI; (2) the optimal
arterial access route; (3) whether intervention on just the
culprit coronary artery or on all potentially amenable coronary
disease (multivessel PCI) is more effective; and (4) optimal
management of people with STEMI who receive no reperfusion
therapy (either fibrinolysis or PPCI) and have poor outcomes
(around 25-30% of all STEMI cases).

Implications for implementation

The main barrier to implementation is the provision of

PPCI services to all eligible people with STEMI within the
appropriate timeframe. Additional PPCI services have been
commissioned and air ambulance services may benefit those
living in more remote areas. PPCI services must be delivered
continuously and sustainably (24 hours per day,

7 days per week) to ensure equitable access to all who may
benefit, regardless of time of presentation. Data in 2014
showed that 98.5% of those with STEMI in England and
Wales receiving reperfusion therapy were treated by PPCI,
and only <3% were given fibrinolysis.!® Evidence on volume
of procedures emphasises maintenance of individual operator
competence as an important influence on the outcomes of

a PPCI service. A baseline assessment implementation tool
published alongside CG167 aims to enable activity planning to
meet the recommendations, and an audit tool highlights key
criteria and provides a framework for monitoring. m
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Table 1. Key recommendations of NICE CG167 relevant to non-specialist clinicians.

Recommendation

Assess eligibility for coronary perfusion therapy

Immediately assess eligibility (irrespective of age, ethnicity or sex) for coronary reperfusion therapy

(either PPCI or fibrinolysis) in people with acute STEMI.

Do not use level of consciousness after cardiac arrest caused by suspected acute STEMI to
determine whether a person is eligible for coronary angiography (with follow-on PPCI if indicated).

Treatment options

Deliver coronary reperfusion therapy (either PPCI or fibrinolysis) as quickly as possible for eligible
people with acute STEMI.

Offer coronary angiography, with follow-on PPCI if indicated, as the preferred coronary reperfusion
strategy for people with acute STEMI if:

> presentation is within 12 hours of onset of symptoms

> PPCI can be delivered within 120 minutes of the time when fibrinolysis could have been given.

Offer fibrinolysis to people with acute STEMI presenting within 12 hours of onset of symptoms if
PPCI cannot be delivered within 120 minutes of the time when fibrinolysis could have been given.

When treating people with fibrinolysis, give an antithrombin at the same time.
Offer medical therapy to people with acute STEMI who are ineligible for reperfusion therapy.

Consider coronary angiography, with follow-on PPCI if indicated, for people with acute STEMI
presenting more than 12 hours after the onset of symptoms if there is evidence of continuing
myocardial ischaemia.

Do not offer routine glycoprotein 1Ib/IIla inhibitors or fibrinolytic drugs before arrival at the
catheter laboratory to people with acute STEMI for whom PPCI is planned.

Offer coronary angiography, with follow-on PPCI if indicated, to people with acute STEMI and
cardiogenic shock who present within 12 hours of the onset of symptoms of STEMIL.

Consider coronary angiography, with a view to coronary revascularisation if indicated, for people
with acute STEMI who present more than 12 hours after the onset of symptoms and who have
cardiogenic shock or go on to develop it.

For people treated with fibrinolysis

Offer an electrocardiogram to people treated with fibrinolysis, 60-90 minutes after administration.
For those who have residual ST-segment elevation suggesting failed coronary reperfusion:

> offer immediate coronary angiography, with follow-on PCI if indicated
> do not repeat fibrinolytic therapy.

If a person has recurrent myocardial ischaemia after fibrinolysis, seek immediate specialist

cardiological advice and, if appropriate, offer coronary angiography, with follow-on PCI if indicated.

Consider coronary angiography during the same hospital admission for people who are clinically
stable after successful fibrinolysis.

General

Offer people who have had an acute STEMI written and oral information, advice, support and
treatment on related conditions and secondary prevention (including lifestyle advice), as relevant,
in line with published NICE guidance (see Table 2).

When commissioning PPCI services for people with acute STEMI, be aware that outcomes are

strongly related to how quickly PPCI is delivered, and that they can be influenced by the number of

procedures carried out by the PPCI centre.

Strength of recommendation

Consensus

Consensus

Based on evidence from an
individual patient data meta-
analysis and the experience and
opinion of the GDG

Based on evidence from an
individual patient data meta-
analysis and the experience and
opinion of the GDG

Moderate to very low quality and
consensus

Consensus
Consensus

Consensus

Low to very low quality and
consensus

High to low quality and consensus

High to low quality

High to low quality

High to very low quality

High to very low quality

Consensus

Very low quality

GDG = guideline development group; NICE = National Institute for Health and Care Excellence; PPCI = primary percutaneous coronary intervention; STEMI =

ST-segment-elevation myocardial infarction.
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Fig 1. STEMI pathway. *At the time of publication of CG167, Prasugrel for the treatment of acute coronary syndromes with percutaneous coronary
intervention (TA182) was referred to be updated. The updated technology appraisal guidance has since been published (TA317; www.nice.org.uk/
guidance/ta317). LMWH = low molecular weight heparin; NICE = National Institute for Health and Care Excellence; PPCI = primary percutaneous
coronary intervention; STEMI = ST-segment-elevation myocardial infarction; UFH = unfractionated heparin.
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Table 2. Related NICE guidance for people who have had an acute STEMI.

Topic NICE guidance
Lifestyle issues
Smoking cessation > Smoking cessation services

Diet, weight management and exercise
Related conditions

Lipid modification and statin therapy

Prevention, diagnosis and management
of diabetes

Prevention, diagnosis and management
of high blood pressure

Hyperglycaemia management in acute
coronary syndromes

MI secondary prevention

General guidance

Patient experience

Medicines adherence

\4

Brief interventions and referral for smoking cessation

Four commonly used methods to increase physical activity

Identification and management of familial hypercholesterolaemia

Lipid modification: cardiovascular risk assessment and the modification of blood lipids for
the primary and secondary prevention of cardiovascular disease

Statins for the prevention of cardiovascular events
Type-2 diabetes: the management of type-2 diabetes

Type-1 diabetes: diagnosis and management of type-1 diabetes in children, young people
and adults

Hypertension: clinical management of primary hypertension in adults

Hyperglycaemia in acute coronary syndromes: management of hyperglycaemia in acute
coronary syndromes

MI — secondary prevention: secondary prevention in primary and secondary care for
patients following a MI

Patient experience in adult NHS services: improving the experience of care for people using
adult NHS services

Medicines adherence: involving patients in decisions about prescribed medicines and
supporting adherence

NICE = National Institute for Health and Care Excellence; MI = myocardial infarction; STEMI = ST-segment-elevation myocardial infarction.
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