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treatment. Previous ECGs, if and when
available, are useful for comparison. 
In ACS patients with persistent ST
segment elevation (i.e. STEMI),
primary percutaneous coronary
intervention (PCI) or fibrinolytic
therapy if PCI is not available should
be carried out without delay. There 
is no need to wait for the results of
blood tests, i.e. cardiac troponin levels,
to proceed to intervention in these
patients. Management of STEMI,
however, is beyond the scope of 
this article.

Approximately 5% of patients with
NSTE-ACS have normal ECGs.1 In the
presence of a history suggestive of
ACS, these patients with normal or
equivocal ECGs should be transferred
immediately to hospital for specialist
assessment and treatment. 1

In NSTE-ACS patients, the diagnosis
of UA (typical symptoms and ECG
changes, without elevation of markers
of necrosis) vs NSTEMI (positive
troponin results) may not be possible
until troponin measurements are
carried out in the hospital setting. The
12-lead ECG should be repeated on a
regular basis in stable patients (i.e.
every 6-24 hours) and every time

there is a recurrence of chest pain or
other cardiovascular symptoms. 

RISK STRATIFICATION IN ACS
Despite a relatively similar
presentation, prognosis may differ in
different patients. Several risk scores,
involving clinical, biochemical and
ECG characteristics, have been
proposed, which help in the risk
stratification of ACS patients and
represent the basis to guide
treatment; in particular, coronary
intervention,2 see table 2, below.

Despite the usually serious nature of
ACS, some patients are at a relatively
low risk of developing cardiovascular
events and may be considered for
inpatient or outpatient investigations
to characterise their condition further.
Patients in the moderate-risk group
however, should have their coronary
anatomy assessed within 72-96 hours,
and those falling in the high-risk
bracket need urgent angiographic
investigation and intervention.

There are several scoring systems
which may be useful for the
assessment of risk of further major
adverse cardiac events (MACE). The
three most widely used risk »

stratification systems in the clinical
setting are: 
• Thrombolysis In Myocardial
Infarction (TIMI) risk score 2

• Global Registry for Acute Cardiac
Events (GRACE)3

• Platelet Glycoprotein IIb-IIIa in
Unstable Angina: Receptor
Suppression Using Integrilin Therapy
(PURSUIT) 2

These risk stratification systems are
based on findings in large population
registries encompassing the full
spectrum of ACS patients.1 The
GRACE score uses different variables
to predict the risk of in-hospital death
and 6-month mortality.1 The GRACE
risk score involves more complex
calculations than some of the other
risk stratification systems, as it requires
the assessment of many variables,
some of which may not be available in
primary care. The GRACE
investigators have divided patient risk
into three categories i.e. low,
intermediate and high. These are, as
expected, associated with different
mortality risk both in-hospital and
post-discharge.

The TIMI risk scoring system was
previously more widely used than 

FIGURE 3 (LEFT)
ECG changes in
NSTE-ACS: 
ST depression

FIGURE 4 (RIGHT)
ECG changes in
NSTE-ACS: 
T wave inversion

Table 2 

Markers of cardiovascular risk in patients with ACS (based on AHA and ESC guidelines)1

Low risk
• Resolution of chest pain 
with  no further recurrence
• No ECG changes on arrival
• No ECG changes 12 hours 
post admission
• Normal admission troponin
• Normal 12-hour troponin
• No signs of heart failure
• No haemodynamic compromise

Intermediate risk
•PMH of MI, CABG or diabetes
• Recent PCI (within 6 months
suggests in-stent restenosis)
• Asymptomatic dynamic ST
changes
• Renal impairment (eGFR<60)
• Moderately positive troponin T
(0.01 < TnT < 0.1 ng/ml)
• Impaired LVEF (<40%)
• Intermediate GRACE risk score

High risk
• Persistent intractable chest pain
unresponsive to angina therapy
• Recurrent episodes of angina
with/without dynamic ECG changes
• Unresolving chest pain >20 minutes at rest
• New or worsening murmur of mitral
regurgitation
• Markedly elevated troponin T > 0.1 ng/ml
• New onset or progressive heart failure
• Presence of haemodynamic compromise
• Life-threatening arrhythmias e.g. VT or VF




