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ABSTRACT – Coronary artery disease is the
leading cause of death in the UK with a high clinical, social and economic burden. The management of acute coronary syndromes is rapidly
evolving and clinicians are constantly challenged
with incorporating new clinical pathways and
guidelines into their practices. It is important for
clinicians to have a sound working knowledge of
acute coronary syndromes, and be updated on
the emerging evidence to guide therapy and
improve outcomes in these patients.
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Introduction
Over recent years, there has been overwhelming trial
data, which has had significant impact on our management of patients with acute coronary syndromes.
There is greater emphasis on earlier reperfusion with
different strategies in acute myocardial infarction
(MI), development and greater use of novel antithrombotic agents, and greater emphasis on secondary prevention and cardiac rehabilitation. This

review article serves to update physicians both in the
primary and secondary care setting in this rapidly
evolving field of acute coronary syndromes.

Sources and selection criteria
A literature search was conducted using PubMed/
Medline, EMBASE and Cochrane databases using
coronary artery disease (CAD), acute coronary syndromes and MI as keywords. References of recent
major articles and key reviews were also researched,
and articles were accessed where necessary.

Classification
Acute coronary syndromes include unstable angina
(USA), non-ST segment elevation MI (NSTEMI) and
ST segment elevation MI (STEMI). Acute coronary
syndromes with persistent STEMI generally require
urgent reperfusion therapy. Those without persistent
ST-elevation represent a continuum from USA to
NSTEMI and can be further classified on the basis of
troponin release, a biochemical marker of myocardial
cell death (Fig 1).

Epidemiology
Trial acronyms.
ASSENT-4: ASsessment of the Safety and Efficacy of a New Thrombolytic-4
CAPTIM: Comparison of Primary Angioplasty and Pre-hospital Thrombolysis In
Myocardial Infarction
CHARISMA: Clopidogrel for High Atherothrombotic Risk and Ischaemic
Stabilization, Management and Avoidance
CLARITY-TIMI 28: CLopidogrel as Adjunctive Reperfusion TherapY-Thrombolysis
In Myocardial Infarction-18
COMMIT: ClOpidogrel and Metoprolol in Myocardial Infarction Trial
CURE: Clopidogrel in Unstable Angina to Prevent Recurrent Events
ESSENCE: Efficacy and Safety of Subcutaneous Enoxaparin in
Non-Q Wave Coronary Events
FINESSE: Facilitated INtervention with Enhanced Reperfusion Speed to Stop
Events
ISIS-2: International Study of Infarct Survival-2

An estimated 2.7 million people in the UK have CAD
which accounts for over 105,000 deaths per year.
Approximately 1.3 million people in the UK have had
a MI, 2 million people suffer from angina, and over
230,000 new MIs are diagnosed every year.1 Over the
last decade, the proportion of patients presenting
with STEMI has fallen, while there has been an
increase in USA and NSTEMI.2 Explanations for this
apparent change are probably multifactorial, but
relate to advances in therapy, risk factor reduction,
better primary and secondary preventative strategies
and appropriate coronary revascularisation. In addition, the growing use of troponin assays, which have
an increased overall diagnostic sensitivity for MI, has
facilitated more effective early treatment.

MERLIN: Middlesborough Early Revascularization to Limit INfarction
REACT: REscue Angioplasty versus Conservative Treatment or Repeat
Thrombolysis

Reperfusion therapy in STEMI

TACTICS-TIMI 18: Treat Angina with Aggrastat and Determine Cost of Therapy
with an Invasive or Conservative Strategy

Thrombolysis

TIMI-11B: Thrombolysis In Myocardial Infarction-11B
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For over two decades, thrombolysis has been the
cornerstone in the acute management of STEMI,
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Acute coronary syndrome

Box 1. Advantages and disadvantages of primary
percutaneous coronary intervention (PPCI) compared to
thrombolysis.

Persistent ST segment elevation?

Advantages
G Greater patency rates of infarct-related artery (streptokinase:
55%, rt-PA: 60% and PPCI: >90% at 90 minutes)8

NO

YES

Significant troponin release?*

NO

USA

G

Reduced re-occlusion and re-infarction rates

G

Reduced haemorrhagic stroke

G

Avoids the risk associated with thrombolysis, ie bleeding
(including haemorrhagic stroke)

G

Reduced mortality

G

Better residual left ventricular function

G

More rapid electrocardiographic normalisation

G

Haemodynamic and coronary anatomy data from angiography

G

Improved risk stratification with identification of patients
suitable for coronary artery bypass surgery

G

Can be performed where thrombolysis is contra-indicated
(5–20% of patients)

STEMI

YES

NSTEMI

Fig 1. Acute coronary syndromes can be classified initially on
the basis of the electrocardiogram. NSTEMI = non-ST segment
elevation myocardial infarction; STEMI = ST segment elevation
myocardial infarction; USA = unstable angina. *Non-ST segment
elevation acute coronary syndrome represents a continuum from
USA to NSTEMI. Differentiating NSTEMI from USA depends upon
the troponin release being greater than the cut-off point. This
varies between different laboratories and troponin assays used.
Troponin levels should be measure after 12 hours from the onset
of chest pain.

with streptokinase achieving a significant 19% reduction in
mortality and a greater reduction in those treated early.3 In
ISIS-2, aspirin and streptokinase independently reduced mortality rates, with a greater reduction when used in combination.4
The concept of fibrin-selective agents led to the development of
recombinant tissue plasminogen activators (rt-PA). Initial
studies without concomitant intravenous (iv) heparin therapy
failed to show a survival benefit of rt-PA over streptokinase.5,6
The importance of administering iv heparin with bolus lytic
agents was demonstrated and rt-PA plus iv heparin was superior
to streptokinase, with a greater reduction in 30-day mortality
(6.3% v 7.3%, p<0.001).7

Primary percutaneous coronary intervention
Thrombolysis has important limitations (Box 1) and primary
percutaneous coronary intervention (PPCI) offers an alternative
by mechanically disrupting the occlusive thrombus and opening
the underlying stenosis, rapidly restoring blood flow and
achieving recannalisation rates greater than 90%.8
Pooled data from 23 trials has shown PPCI is superior to inhospital thrombolysis at reducing short- and long-term mortality, re-infarction and stroke, independent of the thrombolytic
agent used.9 It is now widely regarded as the reperfusion strategy
of choice in patients with STEMI with a fourfold increase in PPCI
in England and Wales over the last two years (Table 1).2 As only a
minority of patients with STEMI present directly to PPCI centres,
patients may either receive thrombolysis at the presenting centre
or be transferred for PPCI. Even with transfer times up to three
hours, PPCI remains superior to immediate in-hospital thromClinical Medicine Vol 8 No 1 February 2008

Disadvantages
High procedural costs

G
G

Cardiac catherisation facilities not readily available

G

Risks of cardiac catheterisation and percutaneous intervention

bolysis with a 42% reduction in the combined end-point of death,
re-infarction and stroke (95% confidence interval (CI), 29–53%;
p<0.001).10

Pre-hospital thrombolysis
Earlier thrombolysis is associated with reduced infarct size,
better residual left ventricular function and improved survival.5
The National Service Framework (NSF) states a target call to
needle time of less than 60 minutes.11 Many demographic and
clinical factors may delay thrombolysis. Pre-hospital thrombolysis may be a more effective strategy in achieving this target.
Compared to in-hospital thrombolysis, pre-hospital thrombolysis has been shown to reduce time to thrombolysis by one hour
with a relative risk reduction in mortality of 17% and an
absolute risk reduction of 1.6%, translating to one life saved for
every 62 patients treated.12 In England and Wales, there has been
a sevenfold increase in the use of pre-hospital thrombolysis over
the last two years, with 28 of the 31 ambulance services now able
to provide treatment.2
The CAPTIM trial showed PPCI was not superior to prehospital thrombolysis, with no difference in 30-day mortality.
Patients receiving thrombolysis within two hours from
symptom-onset, however, had a significant reduction in cardiogenic shock with a strong trend towards lower 30-day mortality
suggesting pre-hospital thrombolysis may be a valid alternative
to PPCI, especially if administered early. Of those treated with
thrombolysis, however, 26% had rescue PCI and 70% had PCI
in the first 30 days.14 This use of rescue or early PCI in addition
to thrombolysis may explain why the results for the pre-hospital
43
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reduction in subsequent revascularisation only. On the contrary, the REACT
trial showed that rescue PCI was superior
to repeat thrombolysis or conservative
treatment with significantly improved
2004/5
2005/6
event-free survival and a significant
reduction in mortality, re-infarction and
5.3
9.5
revascularisation.23 Although there were
88.3
81.9
important differences between the two
2.4
2.1
trials, the conflicting results have led to
4.2
6.5
controversy concerning the optimal
management of failed thrombolysis. A
recent meta-analysis supports the use of
rescue PCI following failed thrombolysis,
with a significant reduction in mortality and re-infarction, when
compared to conservative therapy (10.8% v 16.8%; odds ratio =
0.60; 95% CI, 0.41–0.89; p=0.012).24 If available, rescue PCI
should be considered following failed thrombolysis.

Table 1. Data from the Myocardial Infarction Audit Project 2000–5. Trends in
reperfusion strategies for ST segment elevation myocardial infarction.
Year (%)
Reperfusion therapy
2001/2
Pre-hospital lysis
In-hospital lysis

2002/3

2003/4

0.5

1.2

1.3

96.7

96.4

96.7

Rescue PCI

0.6

0.8

0.7

Primary PCI

2.3

1.6

1.3

PCI = percutaneous coronary intervention.

thrombolysis group in CAPTIM differ from those for pre-hospital thrombolysis groups in previous studies.13 Pre-hospital
thrombolysis may play a greater role in the future especially in
conjunction with early angiography, which should be routine
for all patients receiving thrombolysis.15

Early revascularisation in USA and NSTEMI
‘Facilitated’ PCI
This strategy aims to achieve early patency through early administration of thrombolytic agents and/or glycoprotein (GP)
IIb/IIIa inhibitors followed by PCI. The rationale underlying this
is that earlier treatment results in better myocardium salvage,
higher patency rate of the infarct-related artery, improved microcirculatory flow, reduced re-occlusion and re-intervention rates
and increased rates of procedural success.16 Increased pre-procedural flows are associated with reduced late mortality after PCI.17
Despite this theory, the ASSENT-4 trial comparing facilitated
PCI using full-dose tenectaplase with PPCI, showed that facilitated PCI was associated with worse outcomes.18,19 Thrombolysis
leads to platelet activation promoting a prothrombotic milieu,
which could explain this.
Many trials have previously explored different ‘facilitating’
regimens for PCI using GP IIb/IIIa inhibitors and/or reduced
dose thrombolytic agents. Pooled data from studies comparing
primary versus facilitated PCI shows a facilitated approach is
associated with increased mortality, re-infarction, revascularisation rates, bleeding and stroke.20 Interestingly, increased mortality was only seen when thrombolysis, alone, was used for
facilitation. Thus while it may well be that the concept of ‘facilitating’ PCI is still valid, it seems this is not achieved with
thrombolysis. The FINESSE trial is currently evaluating different ‘facilitating’ regimens with GP IIb/IIIa inhibitors either
alone or in combination with thrombolysis in patients undergoing PPCI.21

Rescue PCI
When thrombolysis fails, patients may either have repeat thrombolysis or urgent angiography (rescue PCI). The MERLIN trial
showed no difference in mortality between rescue PCI and conservative management.22 However, rescue PCI was associated
with significantly improved event-free survival, largely due to a
44

Recent research has compared clinical outcomes associated with
early invasive strategy versus an early conservative therapy in
patients with USA or NSTEMI. An early conservative strategy
involves aggressive medical therapy, with coronary angiography
and revascularisation reserved only for patients with recurrent
or inducible ischaemia. In an early invasive strategy, all patients
undergo early coronary angiography, within 12–48 hours of presentation, and revascularisation if indicated. Current evidence
suggests that a routine early invasive strategy in USA and
NSTEMI is associated with better long-term outcomes, particularly in high-risk patients. In the TACTICS-TIMI 18 trial,25 the
benefits of an early invasive strategy were only observed in
patients with high risk, defined as troponin elevation, ST segment deviation or Thrombolysis in Myocardial Infarction
(TIMI) risk score ≥3. Pooled data from seven trials has shown
that although a routine invasive strategy is associated with
higher early mortality during initial hospitalisation, following
discharge, it is associated with better long-term outcomes with a
significant reduction in death, MI, recurrent angina and re-hospitalisation.26 These benefits were only observed in patients at
high risk with elevated cardiac biomarkers.

Antithrombotic therapy in acute coronary
syndromes
Aspirin
In patients with acute coronary syndromes, aspirin is associated
with an odds reduction in vascular events of 46%.27 Aspirin has
clearly and consistently demonstrated protection against cardiovascular disease in trials in all high-risk groups, with doses
ranging from 30–1,500 mg daily. The benefits of aspirin were similar for doses ≥75 mg, but uncertainty remains about doses
<75 mg. Gastrointestinal side effects and bleeding did not increase
significantly with doses between 75–325 mg, but did increase with
Clinical Medicine Vol 8 No 1 February 2008
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doses >325 mg. Therefore the recommended aspirin dose for
secondary prevention is between 75–325 mg/day.27

Clopidogrel
The CURE trial showed clopidogrel plus aspirin was superior to
aspirin alone in patients with USA/NSTEMI.28 The COMMIT30
and CLARITY-TIMI 2831 trials have shown clopidogrel plus
aspirin is superior to aspirin alone in patients with STEMI. This
benefit was not associated with an increase in major bleeding,
providing a compelling case for the addition of clopidogrel to the
routine management of patients with STEMI, starting as early as
possible, including those receiving thrombolysis. Current
recommendations for using clopidogrel are summarised in Box 2.

Box 2. A guide to prescribing clopidogrel.
G

Clopidogrel may be used as an alternative to aspirin those with
aspirin intolerance

G

Following NSTEMI, all patients should be prescribed clopidogrel
in combination with aspirin. Clopidogrel should continue for at
least three months and possibly up to one year. Aspirin therapy
should continue life long28,29

G

Following STEMI, all patients should be prescribed clopidogrel
in combination with aspirin. Clopidogrel should continue for at
least one month. Aspirin therapy should continue life long30,31

G

All patients following PCI with stent insertion will require dual
anti-platelet therapy. Aspirin therapy should continue life long.
The duration of clopidogrel therapy depends upon the type of
stent used. Bare metal stents usually require clopidogrel for one
to three months.32 Current guidelines recommend clopidogrel
for 12 months following drug-eluting stents.33 Life-long aspirin
and clopidogrel may be appropriate in selected high-risk
patients

G

Clopidogrel should not be routinely added to aspirin in patients
with stable cardiovascular disease or those with multiple risk
factors for cardiovascular disease34

Unfractionated heparin
Unfractionated heparin (UFH) accelerates the ability of
antithrombin III to inactivate factors IIa, Xa and IXa. Its unpredictable anticoagulant effect requires regular monitoring with
activated partial thromboplastin time (APTT). A weightadjusted iv bolus followed by continuous infusion is recommended.35 Pooled data shows that combining UFH with aspirin
reduces the rate of death or MI by 53% when compared to
aspirin alone, in USA/NSTEMI (p=0.018).36

Low-molecular-weight heparin (LMWH)
Low-molecular-weight heparin (LMWH) is derived by cleavage
of UFH to yield smaller chains with greater Xa:IIa inhibition and
does not require laboratory monitoring.35 LMWHs are potential
replacements to UFH in the management of acute coronary syndromes. Pooled data has shown that LMWHs are at least as
effective as UFH,37 but the ESSENCE38 and TIMI-11B39 trials
demonstrated superiority of enoxaparin over UFH in
USA/NSTEMI, with no significant increase in major haemorrhage. All patients with USA/NSTEMI should be anticoagulated
although LMWHs may be preferable, especially in those at highrisk. Anticoagulation should be continued for at least 48 hours
with the absence of spontaneous ischaemia for 24 hours and
should be discontinued after successful intervention.
Unfractionated heparin is used as adjunctive therapy with
bolus thrombolytic agents. The superiority of enoxaparin over
UFH for adjunctive therapy with thrombolysis has recently been
demonstrated.40

Glycoprotein IIb/IIIa inhibitors
Glycoprotein IIb/IIIa inhibitors are a novel class of anti-platelet
agents, which block the GP IIb/IIIa receptor – the final pathway
in platelet aggregation. Oral GP IIb/IIIa inhibitors are associated
with worse outcomes.41–43 Intravenous GP IIb/IIIa inhibitors
have only been extensively evaluated and three agents have been
developed to be administered with adjuvant UFH/LMWH:
abciximab (Reopro®), tirofiban (Aggrastat®) and eptifibatide
(Integrilin®). Initially developed for use with PCI to reduce procedure-related thrombotic complications, more recent studies
Clinical Medicine Vol 8 No 1 February 2008

NSTEMI = non-ST segment elevation myocardial infarction;
PCI = percutaneous coronary intervention; STEMI = ST segment elevation
myocardial infarction.

have focused on GP IIb/IIIa inhibitors in the primary medical
management of USA/NSTEMI. Patients at high-risk with elevated troponin or those undergoing early PCI derive greater benefit from GP IIb/IIIa inhibitors.44 Even in patients with
USA/NSTEMI who were not scheduled for early coronary revascularisation, the greatest benefit was seen in patients with elevated troponin.45 GP IIb/IIIa inhibitors are of greatest benefit in
patients with USA/NSTEMI, who have early PCI. They are of
questionable benefit in patients who are managed medically without intervention, but may be selectively useful in the conservative
management of high-risk patients (Box 3).
Current evidence suggests that early administration of GP
IIb/IIIa inhibitors in STEMI improves coronary artery patency
and is associated with a significant reduction in death, MI and
urgent revascularisation.47,49 The FINESSE trial will provide
further data on the use of GP IIb/IIIa inhibitors in the early
management of patients with STEMI.20

Fondaparinux
Fondaparinux, a synthetic pentasaccharide, causes rapid and predictable inhibition of factor Xa. It is more effective than enoxaparin in preventing venous thrombosis in surgical patients.50
Recent trials have shown fondaparinux is as effective as enoxaparin in USA/NSTEMI and UFH in STEMI, particularly in those
not undergoing PPCI, without increasing the risk of major
bleeding.51,52 These studies demonstrate the safety and efficacy of
fondaparinux when compared to standard therapy in patients
with acute coronary syndromes. Fondaparinux is not currently
licensed for use in acute coronary syndromes but may represent a
potential alternative or replacement to UFH or LMWH.
45
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Box 3. Guidelines for using glycoprotein (GP) IIb/IIIa
inhibitors. Reproduced with permission of NICE.46 Another tool
to identify high risk is the Thrombolysis in Myocardial Infarction
(TIMI) score (Reference 82).
G

GP IIb/IIIa inhibitors should be used in the initial medical
management of USA/NSTEMI in patients who are at high-risk*

G

Though, early angiography is desirable for high-risk patients, in
situations where PCI does not occur or is not immediately
available, initial medical management with GP IIb/IIIa inhibitors is
still recommended

G

GP IIb/IIIa inhibitors should be initiated as soon as high-risk
status is determined even though this may be before the result
of troponin becomes available

G

GP IIb/IIIa inhibitors are not currently licensed in the UK for use
as an adjunct to thrombolysis in STEMI

G

If PCI is indicated as part of the early management of
USA/NSTEMI, but it is delayed, GP IIb/IIIa inhibitor is still
recommended as an adjunct to PCI

G

GP
for
(a)
(b)
(c)
(d)
(e)

G

Tirofiban and eptifibatide should be used in the initial medical
management of USA/NSTEMI

G

Only abciximab is licensed for use as an adjunct to PCI

G

All GP IIb/IIIa inhibitors should be given with adjuvant heparin
therapy

IIb/IIIa inhibitor should be considered as an adjunct to PCI
elective PCI for
all patients with diabetes
multi-vessel PCI
insertion of multiple stents
vein graft PCI
PCI for bifurcation lesions

NSTEMI = non-ST segment elevation myocardial infarction;
PCI = percutaneous coronary intervention; STEMI = ST segment elevation
myocardial infarction; USA = unstable angina. *In determining high risk,
clinicians should take into account a combination of risk factors, clinical signs
(ongoing chest pain, haemodynamic instability), dynamic changes on the
electrocardiogram and an elevated troponin.

Bivalirudin
Bivalirudin, a direct thrombin inhibitor, is a novel iv anticoagulant currently licensed for use during elective PCI. It has many
advantages over heparin: heparin cannot inactivate fibrin-bound
thrombin, bivalirudin can; heparin can lead to platelet activation
and heparin induced thrombocytopenia, bivalirudin has antiplatelet action through inhibition of thrombin; bivalirudin has a
predictable response given its short half-life, thus avoiding the
need for monitoring and haemorrhagic complications are rare.53
Trials have shown bivalirudin to be as effective as GP IIb/IIIa
inhibitors plus heparin in high-risk patients undergoing PCI, but
with a significantly reduced risk of bleeding, thus demonstrating
a net clinical benefit.54,55 Bivalirudin is a potential alternative to
GP IIb/IIIa inhibitors plus heparin in high-risk patients undergoing PCI, especially in those where heparin cannot be given or
those at increased bleeding risk.
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Other drug therapies
β blockers
β blockers should be started early in patients with acute coronary
syndromes in the absence of contraindications.29 Peripheral
vascular disease and obstructive airways disease are relative contraindications, and if necessary, these patients may be given a
β blocker with a short half life (eg metoprolol) or a greater
β1-selective agent (eg bisoprolol) and observed closely for
adverse effects. In patients who have survived a MI and have
obstructive airways disease β blockers are associated with a 40%
reduction in total mortality.56 There is considerable evidence for
using β blockers (eg bisoprolol, metoprolol and cardvedilol) in
patients with stable heart failure.57-60

Angiotensin converting enzyme inhibitors
Angiotensin converting enzyme (ACE) inhibitors decrease morbidity and mortality in patients with established left ventricular
dysfunction and in patients with left ventricular dysfunction post
MI.61 More recently, ACE inhibitors have shown benefit in
patients with CAD and preserved left ventricular systolic function.62 ACE inhibitors should be started in all patients with acute
coronary syndromes, provided there are no contraindications,
even in those with preserved left ventricular function.63 In those
who cannot tolerate ACE inhibitors, angiotensin II antagonists
can be used.64,65

Statins
Numerous landmark trials have shown the benefits of statins in
high-risk patients with or without clinical evidence of CAD in
all sex and age groups, irrespective of initial cholesterol levels.
Statins reduce recurrent ischaemic events in patients with acute
coronary syndromes.66–68 Recent studies using intracoronary
ultrasound show that statins reduce the progression of atherosclerosis69 and may even cause regression of atherosclerotic
plaques.70
Current evidence demonstrates that more aggressive lipid
lowering is better.67 This has had an impact on current guidelines with lower targets for optimal cholesterol. Low-dose statins
are now available over the counter in UK, and the National
Institute for Health and Clinical Excellence have recently issued
new guidelines for prescribing statins, which will make an additional 3.3 million people eligible for statin therapy (Box 4). It is
anticipated that revisions will be made to the Quality and
Outcomes Framework within the general medical services
(GMS) contract, which is currently based on targets of total cholesterol <5.0 mmol/l. Despite a considerable increase in prescription for statins in UK, a large primary care-based audit
showed that in 2004–05 only 60% of patients with CAD reached
the target cholesterol of 5 mmol/l.73 If cholesterol targets were
lowered, an even greater proportion of patients not meeting
target cholesterol values would be expected. Prescription data
for statins shows that 30–68% are available for the lowest dose,
thus a considerable potential for dose titration.74
Clinical Medicine Vol 8 No 1 February 2008
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Myocardial Infarction National Audit Project

Box 4. UK guidelines for managing cholesterol.

The NSF was launched in 2000 to improve the management of
CAD: a 10-year programme aiming to reduce cardiovascular
deaths by 40% by 2010.11 The Myocardial Infarction National
Audit Project (MINAP) was launched in parallel with NSF to
monitor the achievement of its standards, and has shown a
considerable improvement over the last six years (Fig 2).

G

National Service Framework for coronary heart disease11
TC <5.0 (or reduced by 20–25%, whichever is greater)
LDL <3.0 (or reduced by 30%, whichever is greater)

G

British Hypertension Society guidelines71
TC <4.0 (or reduced by 25%, whichever is greater)
LDL <2.0 (or reduced by 30%, whichever is greater)

G

Joint British Societies guidelines71
TC <4.0 (or reduced by 25%, whichever is greater)
LDL <2.0 (or reduced by 30%, whichever is greater)

G

National Institute for Health and Clinical Excellence
guidelines72
Statins should be prescribed for all patients with clinical
evidence of cardiovascular disease. Statins are recommended
for primary prevention for adults who have a 20% or greater
10-year risk of developing cardiovascular disease*

Cardiac rehabilitation
Cardiac rehabilitation programmes bring together medical
treatment, patient education and counselling, risk factor modification and exercise training to optimise patient function, limit
psychosocial effects and reduce the risk of recurrent cardiac
events. Exercise-based cardiac rehabilitation programmes are
associated with a 27% reduction in all-cause mortality.75 Despite
a steady increase in cardiac rehabilitation services, its provision
in the UK remains low. Only small proportions of patients with
MI are offered or take up cardiac rehabilitation. A survey by the
Healthcare Commission has shown that 63% of cardiac patients
treated in NHS trusts had not received any formal rehabilitation.76 There appears to be a chronic understaffing in this area,
with only 1 in 4 centres having purpose-built facilities and half
do not hold their budgets.77 Historically, cardiac rehabilitation
classes have been held in hospitals. Community centre or homebased rehabilitation programmes appear to be safe and effective,
and may improve access to cardiac rehabilitation.78,79

LDL = low-density lipoprotein (mmol/l); TC = total cholesterol (mmol/l).
*Cardiovascular risk can be calculated using an appropriate risk calculator.

points linked to financial rewards. In relation to CAD, managing
hypertension, smoking and cholesterol equates to a total of
242 points, 44% of the total clinical points available. This poses
a tremendous workload for GPs, and potentially expands the
role for practice nurses. The concept of an ‘atheroma clinic’ has
been proposed, where patients with cardiovascular disease have
their risk factors recorded, treated and monitored providing a
more robust strategy for secondary prevention.81

Secondary prevention in primary care
Evidence-based approach to managing CAD has led to greater
strategies for secondary prevention, resulting in an increased
workload for physicians both in primary and secondary care.
The Quality and Outcomes Framework in the GMS contract for
general practitioners (GPs) provides an opportunity to improve
the management of cardiovascular disease in the community.80
Achieving quality markers allows GPs to accumulate clinical
100
90
Percentage (%)

80
70
60
50
40

Conclusions
The recent years have seen great changes to the management of
acute coronary syndromes. There has been a considerable
increase in PPCI and pre-hospital thrombolysis. Pre-hospital
thrombolysis may play a greater role in the future, especially with
early coronary angiography. Facilitated PCI with thrombolytics is
associated with worse outcomes and other facilitating regimens
are being evaluated. Novel antithrombotic agents have been developed, and may play an increasing role
in the future. β blockers, ACE inhibitors, statins and cardiac rehabilitation
2000
are important in secondary prevention. It is hoped that the GMS contract
2001
will provide an effective strategy for
2002
secondary prevention.
2003

30
20

2004

10

2005

0

ACEI

Aspirin

Beta
blocker

Statin

Fig 2. Data from the Myocardial Infarction Audit Project 2000–5. Trends in
discharge medications following acute coronary syndromes. ACEI = angiotensin
converting enzyme inhibitors.
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