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Table 1 

Potential causes of raised troponin

• Heart failure
• Arrhythmias
• Myocarditis
• Takotsubo cardiomyopathy
• Structural heart disease
• Coronary spasm
• Trauma
• Aortic dissection
• Hypertensive emergencies
• Hypotension
• Pulmonary embolism
• Renal failure
• Acute neurological event
• Infiltrative disease (amyloidosis,
haemochromatosis)
• Drugs (herceptin, doxorubicin)
• Extreme endurance
• Rhabdomyolysis

presentation or ideally at first contact
with the emergency services.4 Patients
presenting with stable angina should be
referred to the rapid access chest pain
clinic. Patients with angina at rest or a
history suggestive of crescendo angina
should be referred to secondary care for
urgent assessment. Patients should have
routine blood tests on admission
including full blood count, urea and
electrolytes, liver function tests, C-reactive
protein, glucose, cholesterol and troponin. 

Troponin should be measured on
admission and at 12 hours. Ideally high
sensitivity troponin should be
measured5 as this has higher negative
predictive values for MI and enables
earlier detection of acute MI. A chest 
x-ray should also be taken to assess for
thoracic pathologies. An echocardiogram
should be performed during admission
in all patients with NSTEMI and STEMI.
This is a helpful tool to assess regional
wall motion abnormalities as well as left
ventricular systolic function. It is also
useful to rule out alternative diagnoses. 

CONFIRMING DIAGNOSIS 
The diagnosis is based on a combination
of the clinical history, ECG and 
changes in biochemical markers of
cardiovascular damage. The ECG may
show ST elevation (STEMI) or in the case
of NSTEMI the ECG may show transient 
ST elevation, ST depression, T wave
inversion, T wave flattening or the ECG
may be entirely normal. STEMI is defined
as > 1 mm ST elevation in two or more
contiguous limb leads or > 2 mm 
ST elevation in two or more precordial
leads, or new left bundle branch block
(LBBB). 6

A troponin test is positive if at least
one value is above the 99th centile
upper reference limit. There are many
conditions that can contribute to a high
troponin level, see table 1, below. It is
recommended that the 0/3 hour or the
0/1 hour algorithm is used for high
sensitivity troponin. It is important to
note that the different troponin assays
vary in what is considered to be a
positive result. 

The diagnosis is confirmed in the
presence of the following criteria:
ischaemic symptoms, new ST/T wave
changes or LBBB, Q waves, evidence of
loss of viable myocardium or regional
wall motion abnormalities on imaging
and detection of thrombus on coronary
angiography or at autopsy.7

RISK STRATIFICATION
Patients who present with crescendo
symptoms or rest pain have a worse
prognosis than those with stable
symptoms during exertion. An ECG can
also predict risk.8 For example a patient
with ST depression in two contiguous
leads of ≥0.05 mV has a worse
prognosis, compared with one with 
a normal ECG.9 If there is transient 
ST elevation this also conveys a worse
prognosis.10

High sensitivity troponin can also be
used prognostically in that the higher
the levels at presentation the higher the
risk of death.11 Risk can be calculated
using the GRACE risk score. This risk
score provides the most accurate
assessment12 and is based on variables
such as age, heart rate, blood pressure,
creatinine, Killip score, cardiac arrest on
admission, elevated cardiac biomarkers
and ST changes. The GRACE 2.0
calculator can be used to calculate
mortality in hospital, at six months, one
year and three years. 

INPATIENT MANAGEMENT
Patients with ACS should be monitored
on a cardiology ward.13 Oxygen should
be given when patients are in respiratory
distress or oxygen levels are < 90%.14
In patients with ongoing chest pain 
iv nitrates should be administered. 

Beta blockers lower heart rate and
myocardial contractility, thereby
reducing oxygen demand. Meta-
analyses have shown that they can
reduce the progression to MI by 13%.15
However, in a study looking at the risk of
developing cardiogenic shock, the risk
of death or becoming shocked was
much higher in patients who received
beta blockers within 24 hours of their
admission.16 Therefore beta blockers
should be given with care in the absence

of bradycardia and hypotension. It is also
important to maintain good glycaemic
control (7-10 mmol) in diabetes patients
peri-MI as demonstrated in the DIGAMI
trial.17

Aspirin was shown to lower MI and
death rates in patients with unstable
angina and to reduce mortality by a third
in acute MI.18 All patients should be given 
a 300 mg loading dose of aspirin with 
a daily maintenance dose of 75 mg
thereafter. 

Clopidogrel is a P2Y12 receptor
inhibitor that inhibits ADP and therefore
platelet aggregation. Dual therapy with
aspirin and clopidogrel in NSTEMI
showed a reduction in ischaemic events
compared with aspirin monotherapy.19,20

Patients should be loaded on 300 mg
with a 75 mg daily maintenance dose
thereafter. 

Prasugrel is also a P2Y12 receptor
inhibitor but has a more rapid onset 
and better inhibitory effect. In the
TRITON-TIMI 38 trial in patients who had
had a STEMI or an NSTEMI administration
of prasugrel reduced the risk of
recurrent cardiac events but there was a
significantly increased risk of bleeding. 21
The trial however showed no benefit in
patients over 75 or those with a low
body weight (< 60 kg). This should be
loaded in the following manner; 60 mg,
followed by a daily maintenance dose 
of 10 mg. 

Ticagrelor also acts on the P2Y12
receptor and has a faster onset and
offset than clopidogrel.22 In the PLATO
trial23 patients with moderate to high risk
NSTEMI or STEMI were given clopidogrel
or ticagrelor. Ticagrelor reduced death
from cardiovascular causes, MI and
cerebrovascular accident (CVA). Major
bleeds were higher in the ticagrelor arm
but this did not translate to rates of 
life-threatening or fatal bleeds. 

Therefore patients with NSTEMI or
STEMI should be given a combination of
aspirin and ticagrelor/prasugrel if there
are no contraindications. Prasugrel is
only recommended in patients who are
proceeding to PCI if there are no

‘Aspirin was shown
to lower MI and
death rates 
in unstable angina
and to reduce
mortality by 
a third in acute MI’


