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Acute Coronary Syndrome

SP Masud, R Mackenzie

Introduction

Coronary Heart Disease (CHD) is the most
common cause of death in the UK. One in
four men and one in six women die from the
disease (1). CHD is also the most common
cause of premature death. The British Heart
Foundation (BHF) estimate that CHD
accounts for 23% of deaths before the age of
75 in men and 14% in women (2). In
addition, the BHF estimate that there are just
under 2 million people living in the
community who have, or have had, angina
and over 1.2 million people who have already
had at least one myocardial infarct.

With improved understanding of the
pathophysiology of CHD, the ‘acute coro-
nary syndrome’ concept and terminology has
become widely accepted. The term refers to
the clinical presentation of acute myocardial
ischaemia. It encompasses the spectrum of
conditions resulting from rupture or erosion
of an atheromatous plaque and it reflects the
uncertainty surrounding actual diagnosis at
initial presentation (3,4,5). Acute coronary
syndrome is typically caused by a sudden
reduction in coronary blood flow and myo-
cardial oxygen supply following varying
degrees of intra-coronary thrombosis, vaso-
constriction and micro-embolisation. The
clinical symptoms and signs in any one pat-
ient will reflect the location of the obstruc-
tion and the severity and duration of
ischaemia. The syndrome most commonly
presents with acute chest pain (Figure 1).

Chest pain is one of the most frequent rea-

sons for consulting a doctor, attending an
Accident and Emergency (A&E) Depart-
ment or contacting the ambulance service.
The underlying cause appears to vary acc-
ording to whether a patient seeks help from a
General Practitioner, the ambulance service
or an A&E department (Table 1). Strikingly,
patients who dial 999 have been found to be
more likely to have an acute coronary syn-
drome. Paramedics are, therefore, more
likely to be the first point of contact for these
patients. In addition, patients with chest pain
who do call for an ambulance are at higher
risk of cardiac arrest and death (6). A third of
patients with evolving myocardial infarction
and two thirds of patients with established
myocardial infarction die before they reach
hospital (1,7). Pre-hospital practitioners
must, therefore, be capable of making a rapid
assessment of chest pain, identifying patients
with possible myocardial ischaemia and
instituting effective interventions to improve
perfusion as soon as possible. Myocardial
ischaemia may clearly progress to myocardial
infarction and necrosis. Although ischaemia
and established infarction are manifestations
of the same underlying disease process, it
would be wrong to assume that their man-
agement is the same. The mainstay of treat-
ment for ST-segment elevation acute myo-
cardial infarction is well established and
involves early fibrinolysis whereas that for
acute coronary syndrome without ST-
segment elevation involves the use of anti-
thrombus and anti-platelet agents and assess-
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Fig 1. Acute Coronary Syndrome terminology (adapted from reference 5).



120

Acute Coronary Syndrome

Table 1. Aetiology of chest pain in different clinical settings (adapted from reference 6).

Point of first contact (% of patients)

Aetiology General Dispatch Ambulance Emergency

Practitioner| (999 call) centre crew Department
Cardiac 20 60 69 45
Musculoskeletal 43 6 14
Pulmonary 4 4 4
Gastrointestinal 6
Psychiatric 11 5
Other 16 19 18 26

ment of the risk of infarction. In this second
article on the pre-hospital management of
acute medical emergencies, the pre-hospital
assessment and management of acute
coronary syndrome and acute myocardial
infarction is reviewed.

Clinical presentation

The presentation of an acute coronary
syndrome reflects the underlying spectrum
of CHD. Patients do not present with a diag-
nosis of myocardial infarction, but with acute
chest pain suggestive of coronary pathology,
characterised by presence or absence of ECG
changes, and by presence or absence of
biochemical markers of myocardial injury
(6,8). The immediate assessment of patients
with chest pain has been reviewed elsewhere
(6,8,9). Figure 2 illustrates the wide range of
conditions that should be considered in these
patients. The key decision is whether the pain
is likely to be ischaemic in origin and is based
on the history (including risk factors),
presentation and clinical examination. A
history of typical ischaemic pain lasting 20
minutes or more supports a working
diagnosis of acute coronary syndrome. As
with all visceral sensations, myocardial pain
is poorly localised and can be indis-
tinguishable from other sources of visceral
pain (such as the oesophagus). Chest pain is
however, more likely to be ischaemic if the
patient has a history of ischaemic heart dis-
ease, if the pain is described as radiating to
the left or right shoulders or arms and if it is
associated with autonomic features such as
nausea and sweating (8). In contrast, chest
pain which is described as pleuritic, sharp,

stabbing or positional, or which can be
reproduced by palpation is less likely to be
ischaemic. Elderly patients and those with
diabetes and hypertension may experience
‘painless’ or ‘silent’ ischaemia. In such cases
the patient may present with shortness of
breath, syncope or collapse from hypotension
or dysrhythmias. In most cases, the clinical
examination has little to add in terms of
confirming or refuting the presence of an
acute coronary syndrome.

When faced with a patient with acute chest
pain, the pre-hospital practitioner should un-
dertake a primary survey to identify any
immediate threats to life (9). Ventricular fib-
rillation and cardiac arrest are common in
patients with acute myocardial ischaemia and
a defibrillator must be immediately available.
Cardiac arrest, hypotension and arrhythmias
should be managed according to current UK
Resuscitation Council guidelines (10). Acute
pulmonary embolism and aortic dissection
are the two most important alternative diag-
noses to consider. Most patients with acute
pulmonary embolism have identifiable risk
factors and pain which is pleuritic in char-
acter (11-13). Aortic dissection is missed in
more than 10% of patients. It typically mani-
fests as severe pain of abrupt onset which is
described as ‘tearing’ or ‘ripping’. Focal
neurology, pulse deficits and a 20 mmHg
difference in systolic blood pressure between
both arms are the most significant clinical
findings (14,15). If aortic dissection is
suspected, pre-hospital treatment involves
opioid analgesia and rapid transfer to
hospital.
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Fig 2. Schematic illustration of the wide aetiology of chest pain (adapted from reference 8).
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Immediate care

The initial pre-hospital management of an
acute coronary syndrome includes supple-
mental oxygen, aspirin, nitrates and opioid
analgesia before and during transfer to
hospital (6,16-18). Supplemental oxygen
should be administered to patients with
severe pain, shortness of breath, signs of left
ventricular failure or oxygen saturation by
pulse oximetry of less than 92%.

Aspirin, by blocking platelet aggregation,
has consistently been shown to reduce the
risk of myocardial infarction and death in
acute coronary syndromes. A dose of 75 to
150 mg of aspirin (chewed or dispersed in
water) is as effective in acute coronary syn-
dromes as the higher dose (150 to 300 mg)
recommended for myocardial infarction.
Given that patients presenting with acute
chest pain are unlikely to have a clear
diagnosis prior to aspirin administration, the
higher does is recommended (provided there
are no contraindications).

Nitrates are used to relieve ischaemic pain.
They act as peripheral venodilators and
therefore, decrease myocardial preload and
oxygen consumption. They also dilate coro-
nary arteries, increase coronary collateral
flow and inhibit platelet aggregation. Current
recommendations advise that a short acting
nitrate may be given for acute pain if there is
no bradycardia or hypotension. In the pre-
hospital setting, the best way to administer
nitrates is either via the sublingual or buccal
routes. If sublingual glyceryl trinitrate is not
effective, buccal glyceryl trinitrate (available
as 2mg, 3mg and 5mg buccal tablets) should
be given.

Pain and anxiety are associated with ad-
verse sympathetic nervous system activation
and should be controlled with intravenous
opioid analgesia. Morphine or, preferrably,
diamorphine should be administered and tit-
rated to effect. Antiemetics should be admin-
istered concurrently (e.g. intravenous cycli-
zine or, if left ventricular function is com-
promised, metoclopramide).

The 12 lead electrocardiogram

Although the sensitivity of the electrocardio-
gram (ECGQG) for ischaemia has been reported
to be as low as 50% (19), it remains central
to the assessment of patients with acute chest
pain. If there is any clinical suspicion of isch-
aemia then a 12 lead ECG should be recor-
ded. The availability of ECG recording will
vary according to the operational environ-
ment but most UK land and air ambulances
now carry appropriate ECG machines and
rural or remote immediate care practitioners
who attend emergency calls for chest pain
must also ensure that they have this capa-
bility. Recording an ECG in the pre-hospital
setting has been associated with a reduced
in-hospital delay and a lower mortality am-
ongst patients with chest pain (6,22). The
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ECG should, therefore, be regarded as an ad-
junct to the clinical examination and obtain-
ing and interpreting the ECG must be con-
sidered a priority (i.e. within 5 minutes of ini-
tial patient contact). The addition of the
ECG to the history and examination, toge-
ther with a screening checklist and strict
ECG criteria, has been shown to drama-
tically improve diagnostic accuracy in
patients with chest pain.

The ECG should be analysed for evidence
of ischaemia (20) and infarction (19,21).
Acute evolving myocardial infarction is def-
ined as new ST-segment elevation > 0.2 mV
at the J point in leads V1 through V3 and >
0.1 mV in other contiguous leads. The pres-
ence of ST-segment elevation has been
shown to be the most sensitive and specific
marker for acute myocardial infarction. If the
pain is consistent with ischaemia, has lasted
more than 20 minutes and is associated with
ST-segment elevation in two or more adja-
cent leads, the working diagnosis is acute
myocardial infarction. However, only 30 to
40% of patients with chest pain who subse-
quently develop acute myocardial infarction
have ST-segment elevation on the initial
ECG. In addition, other causes of ST-seg-
ment elevation can be misleading and should
be considered in atypical cases (Table 2).

While ST-segment elevation indicates
infarction, ST-segment depression > 1 mm
(0.1 mV) in two or more contiguous leads is
highly suggestive of ischaemia (as are in-
verted T waves (> 1 mm) in leads with
prominent R waves). A number of other
ECG features of ischaemia may also be
evident (19-21).

Clinically established infarction is defined
by the presence of any Q wave in leads V1
through V3 or Q waves > 0.03 s in leads I, II,
aVL, aVF, V4, V5 or V6,but these are often
not evident on the initial ECG. Although a

Table 2. Causes of ST-segment elevation on 12 lead
electocardiography (from reference 21).

u Acute myocardial infarction

u “High take-off”

u Benign early repolarisation

u Left bundle branch block

u Left ventricular hypertrophy

u Ventricular aneurysm

u Coronary vasospasm/Printzmetal’s
angina

u Pericarditis

u Brugada syndrome

completely normal ECG makes the final
diagnosis of myocardial infarct very unlikely,
a strong clinical suspicion should never be
ignored. A normal initial ECG does not
exclude the possibility of an evolving acute
coronary syndrome with high risk of
infarction. Repeated ECGs are often nec-
essary throughout the initial assessment of
the patient with ongoing ischaemic pain.
The presence of new Left Bundle Branch
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Block (ILBBB) in a patient with typical
ischaemic symptoms suggests occlusion of
the left anterior descending coronary artery
and anterior myocardial infarction. These
patients have a high risk of cardiogenic shock
and death. Establishing the diagnosis of
infarction as soon as possible is, therefore,
critical. However, typical ECG changes may
be masked by LBBB. Although a number of
other features of the ECG may help in diag-
nosing infarction, these are difficult to inter-
pret (23). All patients with typical history of
ischaemia and LLBBB should, therefore, be
considered for fibrinolysis.

Cardiac Troponins

No single determination of any biochemical
marker of myocardial necrosis reliably iden-
tifies or excludes myocardial infarction with-
in 6 hours of symptom onset. However, card-
iac Troponin T (¢TnT) or Troponin I (cTnl)
are more sensitive and specific markers of
myocardial necrosis than traditional cardiac
enzymes and they do reliably identify and
exclude myocardial infarction at 12 hours
(17,18,24).

The Troponin complex regulates calcium
dependent interactions between actin and
myosin within the cardiac myocyte. In
patients with myocardial necrosis, an initial
rise in peripheral blood is seen after 3 to 4
hours. Assays for ¢cTnT and cTnl are
essentially the same. Positive results reflect
the 99th percentile for healthy controls for
each of the available assay systems. Quali-
tative point of care Troponin testing kits are
available for pre-hospital use. Where rapid
evacuation or transport to hospital is avail-
able, these pre-hospital assays have little val-
ue (unless used to help ‘rule in’ acute in-
farction). Where evacuation is delayed or
difficult, near patient testing may be of much
greater value. Patients with acute coronary
syndrome and elevated Troponin but no ST-
segment elevation can be considered to have
experienced significant infarction and nec-
rosis. Those with acute coronary syndrome
but no evidence of necrosis or ST-segment
elevation have unstable angina (Figure 1).

Pre-hospital management of
unstable angina
The management of acute coronary
syndrome without ST-segment elevation has
been extensively reviewed (17). In contrast to
myocardial infarction, fibrinolysis has been
shown to be detrimental and the mainstays
of treatment are anti-ischaemic, anti-platelet
and anti-thrombin drugs. Anti-ischaemic
agents induce coronary artery vasodilatation
or decrease myocardial oxygen utilisation by
decreasing heart rate, contractility or blood
pressure. They include nitrates (see above)
and beta-blockers.

Beta-blocking agents inhibit the effects of
circulating catecholamines and thus reduce
myocardial oxygen consumption. A meta-
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analysis has suggested that beta-blocker
treatment in acute coronary syndrome is
associated with a 13% relative reduction in
risk of progression to myocardial infarction.
There is no evidence to suggest that any
specific beta-blocker is more effective than
any other. Current recommendations are
that patients without contra-indications
should receive intravenous or oral beta-
blockers if there is significant delay to
hospital. If there are concerns regarding tol-
erance (e.g. patients with pre-existing pulm-
onary disease or left ventricular dysfunction)
a short acting intravenous agent (e.g.
atenolol or metoprolol) should be used.

Given the importance of intra-coronary
thrombosis in the evolution of an acute coro-
nary syndrome, anti-thrombin therapy is a
major component of treatment. Thrombus
consists of fibrin and platelets. Thrombus
formation can be reduced by anti-platelet
agents (e.g. aspirin as discussed above) and
drugs which inhibit thrombin (e.g. heparin).
Low molecular weight heparin (LMWH) is a
sub fraction of standard heparin. In patients
with acute coronary syndrome treated with
aspirin, there is evidence that LMWH is bet-
ter than placebo in reducing risk of
infarction. Patients with an elevated Tropo-
nin but no indication for fibrinolysis also
have a better prognosis if treated with
LMWH. In comparision to unfractionated
heparin, LMWH has a more predictable
anti-thrombin effect with lower complication
rates. LMWH can also be administered sub-
cutaneously based on weight adjusted dose
and does not require laboratory monitoring.
Enoxaparin is currently recommended as the
LMWH of choice in acute coronary
syndrome (25).

Pre-hospital management of

acute myocardial infarction
The pre-hospital management of acute
myocardial infarction (acute coronary
syndrome with ST-segment elevation) has
also been extensively reviewed (16,18). In
addition to oxygen, aspirin, nitrates and
opioid analgesia, beta-blockers and
fibrinolysis should also be considered in the
pre-hospital and early hospital phases. Early
intravenous administration of beta-blockers
has been shown to be of benefit in acute
myocardial infarction and atenolol 5-10 mg
over 5 minutes or metoprolol 5-15 mg
should be administered unless there is pul-
monary oedema, hypotension (< 60 mmHg)
or bradycardia. Beta-blockers may be
particularly helpful when there is tachycardia
(in the absence of heart failure), hyperten-
sion, or chest pain unresponsive to opioids.
Fibrinolytic agents (a more accurate term
than thrombolysis) have been repeatedly
shown to decrease the amount of intra-coro-
nary thrombus and significantly improve
survival in patients with acute coronary
syndromes and ST-segment elevation. For
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patients within 12 hours of the onset of their
symptoms, the overall evidence of benefit
from fibrinolysis is overwhelming. Pre-hos-
pital fibrinolysis significantly decreases the
time to fibrinolysis, morbidity and all-cause
hospital mortality (26-29). In contrast, a
deleterious effect has been consistently ob-
served in patients without ST-segment
elevation. Fibrinolytic therapy is not reco-
mmended for patients with acute coronary
syndromes without persistent ST-segment
elevation.

A number of fibrinolytic agents have been
developed and there is no universal consen-
sus regarding which should be used. Newer
fibrinolytic agents which can be given by a
single bolus have, however, dramatically
simplified the process for pre-hospital practi-
tioners. Tissue-type Plasminogen Activator
(t-PA) given with intravenous heparin (the
‘accelerated’ regime) has been reported to
result in 10 fewer deaths per 1000 patients
treated than streptokinase. The increased risk
of stroke with accelerated t-PA (3 per 1000
patients) has been offset by the many advan-
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tages of the variants of t-PA. In particular,
single bolus, weight-adjusted TNK-tPA
(tenecteplase) is equivalent to accelerated t-
PA for 30 day mortality and is associated
with a significantly lower rate of non-cerebral
bleeds and less need for blood transfusion.
Tenecteplase is, therefore, the agent of choice
for pre-hospital fibrinolysis. It should be
given within 6 hours of a myocardial
infarction.

In acute myocardial infarction, the add-
ition of unfractionated heparin to t-PA has
improved coronary patency in the hours or
days following fibrinolysis. Unfractionated
heparin is, therefore, recommended along
with fibrinolysis in the pre-hospital phase. A
‘front-loaded’ regime involving a bolus of
5000 U of unfractionated heparin prior to
fibrinolysis (followed by a 24 to 48 hour
heparin infusion) is common. In order that
there is no delay in commencing the heparin
infusion, hospital staff should be pre-alerted
for all patients who have received pre-
hospital fibrinolysis. In contrast to acute
coronary syndromes without evidence of

Box 1. JRCALC Thrombolytic Therapy Guideline (from reference 30).

Ensure patient fulfils ALL the criteria for drug
administration in the Primary and Secondary
patient assessment sections of the Thrombolytic
Therapy Guideline.

Primary assessment

Can you confirm that:

1. The patient is conscious, coherent, and
able to understand that clot dissolving
drugs will be used?

2. The patient is aged 75 years or less?

3. The patient has had symptoms
characteristic of a heart attack (i.e. pain in a
typical distribution and of 30 minutes
duration or longer)?

4. The symptoms started less than 3 hours
ago?

5. The pain built up over seconds and
minutes rather than starting totally
abruptly?

6. Breathing does not
severity of the pain ?

7. The heart rate is between 50 and 140
beats per minute?

8. The systolic blood pressure is more
than 80 mmHg and less than 160 mmHg?
9. The electrocardiogram shows abnormal
ST segment elevation of 2 mm or more
(0.08 seconds after the J point) in at least 2
standard leads or in at least 2 adjacent
precordial leads, not including V1? (ST
elevation can sometimes be normal in V1
and V2).

10. The QRS width is 0.14 mm or less, and
that bundle branch block is absent from the
tracing?

11. There is NO atrio-ventricular block
greater than 1st degree? (if necessary after

influence the

treatment with i.v. atropine)

Secondary assessment (contra-
indications)

Can you confirm that:

12. The patient is not likely to be pregnant,
nor has delivered within the last two weeks?
13. The patient has not had a peptic ulcer
within the last 6 months?

14. The patient has not had a stroke of any
sort within the last 12 months and does not
have permanent disability from a previous
stroke?

15. The patient has no diagnosed bleeding
tendency, has had no recent blood loss
(except for normal menstruation) and is not
taking warfarin (anticoagulant) therapy?
16. That the patient has not had any
surgical operation, tooth extractions,
significant trauma, or head injury within the
last 4 weeks?

17. That the patient has not been treated
within the last 3 months for any other
serious head or brain condition ? (This is
intended to exclude patients with cerebral
tumours).

18. If streptokinase is the thrombolytic of
choice can you confirm that streptokinase
has not been given previously? (If the
patient has has thrombolytic treatment and
does not know which agent was used, you
should assume that it was streptokinase)
19. That the patient has not had chest
compression for resuscitation for a period
longer than 5 minutes?

20. That the patient is not being treated for
liver failure, renal failure, or any other
severe systemic illness ?
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infarction, there is insufficient evidence at
this stage to support the use of LMWH
together with fibrinolysis.

Fibrinolysis is associated with an excess of
approximately two non-fatal strokes per
1000 patients treated, one of which will be
moderately or severely disabling. Major blee-
ding elsewhere in the body (usually related to
procedures) occurs in 4 to 13%. This repre-
sents one of the highest complication rates of
any drugs used in pre-hospital care. The Joint
Royal Colleges Ambulance Liaison Comm-
ittee (JRCALC) have, therefore, developed
restrictive but clear guidelines for ambulance
services (30) (Box 1). These emphasize four
important issues: the need to make an accu-
rate ECG diagnosis, the need to exclude
contra-indications, the need to obtain con-
sent (Box 2) and the importance of time-to-
hospital in deciding whether to initiate
fibrinolysis. Safety is strongly dependent on a
correct diagnosis and a variety of systems
have been developed to either assist in the on
scene interpretation of the ECG, or transmit
it via a mobile telephone or radio for inter-
pretation in hospital (31). Paramedic admini-
stered fibrinolysis is safe and effective
(32,33).

It should be borne in mind that primary
coronary angioplasty, when performed by
experienced cardiologists within 90 minutes
of diagnosis of acute infarction is as effective
as fibrinolytic therapy in patients meeting
standard criteria for fibrinolysis. In the
unlikely event that such a service is available
locally, transfer to hospital for primary
coronary angioplasty should be considered
as an alternative to fibrinolytic therapy in
patients with cardiogenic shock or contra-
indications for fibrinolysis (34).

The Grampian Region Early

Anistreplase Trial (GREAT)

No review of pre-hospital management of
acute coronary syndromes can be complete
without reference to this seminal trial (35-
37). This randomized, placebo-controlled,
double-blind trial compared pre-hospital

Acute Coronary Syndrome

with in-hospital fibrinolysis for clinically
diagnosed acute myocardial infarction in
rural Scotland. The study randomised 311
patients with probable acute MI on clinical
grounds (i.e. without ECG evidence of in-
farct), who saw their general practitioner
within four hours of symptom onset, to rec-
eive fibrinolysis (anistreplase) either at home
or in hospital. The median time to treatment
was 105 minutes in the home group and 240
minutes in the hospital group. Mortality was
the same at one month, but rapidly diverged
thereafter: by 30 months, it was 17% with
pre-hospital treatment versus 32% with
hospital treatment. On multiple regression
analysis, the major independent predictors of
mortality at 30 months were age, time of
fibrinolytic administration, and time of
presentation.

GREAT is one of the few published trials
to demonstrate a clear long-term advantage
of pre-hospital over in-hospital fibrinolysis
for acute myocardial infarction: a one-hour
delay in treatment was equivalent to 43
additional deaths (95% confidence interval 7
to 88 deaths) per 1,000 treated. For patients
presenting two hours after symptom onset,
the authors estimated that each hour's delay
would lead to 69 lives lost at 30 months per
1000 patients treated.

The extremely long pre-hospital times in
the control group and the 135-minute
shortening of time to treatment in the pre-
hospital group probably account for the
survival benefit and this may not be
reproducible across the UK (64% of the pre-
hospital treatment group received therapy
within two hours, compared to only 1% of
controls). The GREAT trial is, however,
directly relevant in terms of remote and
resource limited pre-hospital care. Pre-
hospital treatment halved both the median
time to fibrinolysis (101 versus 240 minutes)
and mortality at 1 year (10% versus 22%).

Summary

Acute coronary syndromes encompass a
heterogenous group of patients with different
clinical presentations, who have differences

Box 2. Consent Information (from the East Anglian Ambulance NHS Trust).

problems’.

To be read to the patient prior to the administration of thrombolytics:

‘It is likely that you have suffered a heart artack, and the best trearment s a clot-dissolving
drug called Tenecteplase. The quicker you receive this drug, the lower the risk from the heart
attack — which is why doctors recommend the treatment is started as soon as possible. These drugs
can cause sertous side effects in a small minority of parients which I can explain to you in more
detail if you so wish, but the risks artached to this trearment are very much less than the likely
benefit. Would you like me to give you the injection or would you prefer to have more details ?’

In the event that patients do want more information, they should be told the following:
“Treatment ar this stage saves the lives of about 4 patients for every 100 we treat. But it can

sometimes cause serious bleeding. The biggest risk is stroke which affects about 1 patient in every
200. Some patients also have allergic and other effects that do not usually cause any major
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in both the extent and severity of underlying
coronary atherosclerosis and who have
different degrees of risk of progression to
myocardial infarction. For each patient, the
pre-hospital practitioner should make
individual treatment decisions based on the
history and examination, the ECG findings,
the facilities and diagnostic equipment
available and the transfer time to the nearest
appropriate hospital. Patients with acute
ischaemic chest pain should have oxygen,
aspirin, nitrates and opioid analgesia. A 12
lead ECG should be performed within 5
minutes of initial assessment. If the ECG
reveals ST-segment elevation or presumed
new LLBBB, this signifies acute myocardial
infarction and in most cases immediate
reperfusion therapy should be considered.
The evidence of benefit in terms of mortality
and morbidity following prompt anti-platelet
and fibrinolytic therapy in such cases is
unequivable. Pre-hospital fibrinolysis is now
well established and should be undertaken in
patients with acute infarction on clinical and
ECG grounds if the transfer to hospital is
likely to exceed 30 minutes and it is less than
12 hours since the onset of pain.

Patients with no ECG evidence of
infarction may still be at considerable risk
and should still be conveyed to the nearest
appropriate medical facility. Whilst en-route,
they should receive aspirin, nitrates, low
molecular weight heparin (LMWH) and beta
blockers provided there are no contra-
indications.

The recommended approach to acute
coronary syndromes for pre-hospital
practitioners is summarised in Box 3.

This article was previously published in
Journal of the Royal Army Medical Corps Vol
149 No 4 December 2003.
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Acute Coronary Syndrome

Commentary

Dr C Laird

This is an interesting article based mainly
around the pre-hospital management of
acute coronary syndrome (ACS). It also
looks at the early hospital management of
ACS because it has been written for
practitioners who may not have the luxury
of immediately admitting their patients to
hospital. The result is an article which
explains to those not routinely involved in
anything but the immediate pre-hospital
management of myocardial infarction the
rationale behind the early management of
patients in hospital. I found his part of the
article particularly interesting.

I have always believed that intravenous
cyclizine can cause vessel spasm and thus
have not used it as an anti-emetic when
managing acute coronary syndrome. The
ECG criteria for giving fibrinolysis are
different from the ones I have previously
been familiar with and are also different
from the JRCALC guidelines. The current
JRCALC guidelines state: “if it can be
confirmed that the -electro-cardiogram
shows abnormal ST segment elevation of
2mm or more in at least two standard leads
or in at least two adjacent pre-cordial leads
not including V1 (ST elevation can
sometimes be normal inV1 and V2).” Many
medical practitioners would also give
fibrinolysis if the patients’ ECG shows left
bundle branch block which the patient was
not previously known to have and there was
a convincing history of a myocardial
infarction. Thus to help identify new left
bundle branch block many coronary care
units are now recording the patients’ ECG
on discharge and either keeping it in the
unit or giving the patient a copy of their
ECG to take home with them.

Because of the cross-over in this article
between pre-hospital care and the early in-
hospital management I feel the article tends
to suggest the use of beta-blockers in the
pre-hospital situation. I know of few pre-
hospital practitioners who would actually
administer this therapy at this point. I
totally agree that tenecteplase is the agent of
choice for pre-hospital fibrinolysis and I
think the place of tenecteplase is now well
established.

With regard to low molecular weight
heparin, some of the Out-of-Hours Co-
operatives are already using this instead of
unfractionated heparin mainly on the basis
of the ASSENT-3 trial (1). None of the low
molecular weight heparins have a license for

this purpose, and hence it would be unwise
to recommend this as routine therapy at the
present time. However, because of the
short half life of intravenous unfractionated
heparin, low molecular weight heparin as it
was given in the ASSENT-3 trial (an
intravenous bolus of 30mg immediately
followed by the first subcutaneous dose of 1
mg per kg) may be particularly useful for
patients with journey times of over 30
minutes. It may be of interest to note that a
recent JRCALC position statement
supports the administration of heparin
concurrently with fibrinolysis (2). JRCALC
suggest that, for ambulance services, patient
group directives may be developed for using
unfractionated heparin as an adjunct to
fibrinolytic therapy. It is expected that low
molecular weight heparin (Enoxaparin) will
become the adjuvant heparin of choice
when current studies have been completed.
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