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Abstract

The new guidelines reflect a worldwide change to
more sensitive diagnostic strategies and more aggres-
sive management of unstable angina. Stratification to
high risk now includes those patients with only a
minor degree of electrocardiographic ST depression
(0.5 mm) or a significant elevation of cardiac
troponin. High-risk patients are recommended to be

treated with intensive medical and invasive manage-
ment. Intermediate-risk patients may be best
evaluated using an accelerated diagnostic strategy
over an 8—12 h period before being reclassified as high
or low risk. (Intern Med J 2001; 31: 104-111)
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INTRODUCTION

Patients presenting with the acute coronary
syndrome (ACS) without electrocardiographic ST
elevation represent one of the more common causes
of acute medical admissions to Australian hospitals.
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Due to major developments in the diagnosis and
management of this syndrome in recent years, a joint
working party of the National Heart Foundation
(NHF) and the Cardiac Society of Australia and New
Zealand (CSANZ) has developed new guidelines!
with an emphasis on developments that have arisen
since the previous Australian guidelines, published in
1996,2 which in turn were based upon the earlier US
guidelines.> The new document is an entirely local
synthesis of the most recent evidence. Evidence has
been defined using 1995 National Health and
Medical Research Council (NHMRC) grading
criteria.* It is a general guide to appropriate practice,
to be followed only subject to the medical practi-
tioner’s judgement in each individual case. Although
directed primarily towards those in a hospital envi-
ronment who manage patients with unstable angina
(emergency physicians, rural doctors and cardiolo-
gists), the document also contains material relevant to
general practitioners. The guidelines are designed to
provide information to assist decision-making and are
based on the best information available at the date of
publication. It should be understood that the context
in which clinical trials are performed and the local
environment in which practice is undertaken must be
considered in assessing the evidence base for guide-
lines, and at times also their local implementation.



Figure 1 New terminolo-
gies for coronary syndrome.
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NEW TERMINOLOGY MB) elevation being labelled as having ‘minor

New terminology (Fig. 1) is emerging to: (i) describe
more accurately the ACS at the time of presentation
and (ii) describe a newly identified group of patients
with an adverse prognosis who have a cardiac
troponin elevation without an elevation of total
creatine kinase (CK).

Rather than making a retrospective diagnosis of Q or
non-Q myocardial infarction (MI) at the time of
discharge, the description of infarction in terms of the
presence or absence of significant ST elevation at
presentation is now considered more appropriate.
This classification also reflects differences in patho-
physiology between ST elevation and non-ST
elevation infarction (see later). As well, new termin-
ology reflects management, which is also determined
by the presence or absence of ST elevation and is not
influenced by the presence of Q waves. Thus, the new
terminology (Fig. 1), which has emerged to describe
more accurately the ACS at the time of presentation,
is ST elevation MI (STEMI) and non-ST elevation
MI (non-STEMI) rather than Q or non-Q MI.

Differentiation between the diagnosis of unstable
angina and non-STEMI has become clouded, with
the subgroup of patients having cardiac troponin
elevation without CK or CK MB isoenzyme (CK-

myocardial damage’.’> These patients with ‘minor
myocardial damage’ who have an adverse cardiac
prognosis® are thus a newly identified subgroup of
patients with an ACS. The diagnoses of unstable
angina, minor myocardial damage and non-STEMI
may therefore be considered a continuum, with prog-
nosis closely correlated with troponin level (Fig. 1).
This entire diagnostic continuum will therefore be
considered in these guidelines. Patients presenting
with STEMI will not be considered here, because
although they may ‘evolve’ into non-Q wave MI, their
pathophysiology and management are very different.”

PATHOPHYSIOLOGY

Whether the patient develops unstable angina, non-
STEMI or STEMI is determined in part by the degree
and duration of reduction in coronary flow, the quality
of collateral flow to the jeopardized myocardium, the
nature of the thrombus forming at the site of plaque
rupture and the amount of distal platelet micro-
embolization. Patients with unstable angina or
non-STEMI usually develop white (platelet)
thrombus, whereas 80% of STEMI are associated with
red (fibrin with entrapped erythrocytes) thrombus.®
These differences in pathophysiology are also
reflected by the effectiveness of platelet glycoprotein
IIb/IIla receptor antagonists in unstable angina and
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Table 1 Risk stratification of unstable angina

Table 2 Simplified risk assessment algorithm

High-risk features

Prolonged (> 10 min) ongoing chest pain/discomfort

ST elevation or depression (= 0.5 mm) or deep T-wave
inversion in three or more leads

Elevated serum markers of myocardial injury (especially
troponin I or T)

Associated syncope

Associated heart failure, mitral regurgitation or gallop
rhythm

Associated haemodynamic instability (systolic BP
< 90 mmHg, cool peripheries, diaphoresis)

Intermediate-risk features
Prolonged but resolved chest pain/discomfort
Nocturnal pain
New onset class III or IV chest pain in the past 2 weeks
Age > 65 years
History of myocardial infarction or revascularization
ECG normal or pathological Q waves
No significant (< 0.5 mm) ST deviation or minor

T-wave inversion in less than three leads

Low-risk features
Increased angina frequency or severity
Angina provoked at a lower threshold
New onset angina > 2 weeks before presentation
Normal ECG and negative troponin
No high- or intermediate-risk features

Class III refers to marked limitation of ordinary physical activity
and class IV to the inability to carry out any physical activity
without discomfort; angina may be present at rest. This grading of
angina is by the Canadian Cardiovascular Society.!” BP, blood
pressure; ECG, electrocardiogram.

non-STEMI compared with the utility of fibrinolytic
therapy, which is only useful for STEMI.

CARDIAC TROPONINS

The cardiac troponins have changed ideas regarding
the pathophysiology of unstable angina and have
improved diagnostic accuracy, enhanced risk stratifi-
cation and identified those patients who respond to
specific therapies.

e The presence in the serum of cardiac troponinT or
I indicates myocardial damage.

e The level of cardiac troponin correlates with early
risk of cardiac death and MI.

¢ Baseline measurements of cardiac troponin should
be repeated at 6-8 h, particularly if the baseline
level is normal.

e (Cardiac troponins predict response to therapy with
low molecular weight (LMW) heparin, tirofiban or

Six-month risk of death
or myocardial infarction
Low Intermediate High
(<2%) 2%-10%) (> 10%)

Any pain + + +

Rest, repetitive or - + +
prolonged pain

ECG changes or - - +

elevated troponin

ECG, electrocardiogram.

the adjunctive use of abciximab with percutaneous
coronary intervention (PCI).

¢ Current assays of cardiac troponin T and I appear
to offer approximately equivalent information and
the choice of assay and cut-off level of abnormality
are dependent on local expertise and laboratory
facilities.

¢ Cardiac troponin T or I are considered the serum
markers of choice in ACS.

ACUTE MANAGEMENT

¢ DPatients with a history of rest or prolonged chest
discomfort (greater than 10 min, not relieved by
sublingual nitrates), recurrent chest discomfort or
discomfort associated with syncope or heart
failure are considered a medical emergency and
should be transferred by ambulance to a hospital
for urgent assessment (level of evidence = IV).

e All patients presenting with chest discomfort
should have an electrocardiogram (ECG) com-
pleted within 5 min of arrival at a medical facility
and be assessed by the most appropriately quali-
fied available person (level of evidence = IV).

RISK STRATIFICATION

Changes to risk stratification since the previous guide-
lines include elevation of cardiac troponin and
electrocardiographic ST deviation of 0.5 mm or deep
T-wave inversion in three or more leads now being
classified as high-risk features. Features associated
with high, intermediate and low risk are provided in
Table 1, with a simplified risk assessment algorithm
shown in Table 2.

STRUCTURED CHEST PAIN
ASSESSMENT STRATEGY FOR
INTERMEDIATE RISK PATIENTS

The recommended management algorithm is shown
in Figure 2. This strategy is applied only to patients



Management of unstable angina 107

ST elevation or Consider

Electrocardiography | | leftbundle branchblock |1  reperfusion therapy

No ST elevation

v

High risk Low risk

Int_gl_'mediatglr'i_sk

‘No recurrent ischaemia:
egative troponin

Imit to coronary care uni

current ischaemia
igh dependency unit

Positive troponin

Positive Negative
\ 4 A 4 vy
Percutaneous coronary Coronary artery Medical therapy
intervention bypass grafting

: All cardiac patients should be referred to an appropriate cardiac rehabilitation program

and a general practitioner for follow up, counselling and risk factor management :

Frail elderly patients or patients with severe comorbidities are usually treated medically

Figure 2 Recommended management of a patient presenting with chest pain or discomfort. (E), High risk; (), inter-
mediate risk; ([), low risk. See Table 1 for risk stratification.



108 Aroney et al.
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classified as intermediate risk, where a structured
period of observation and investigation is likely to
reduce the number of patients discharged with a
‘missed infarct’, as well as identify those patients who
can be safely discharged after a period of observation.
There are also clear opportunities to identify more
rapidly and apply a reperfusion strategy to those
patients who develop ST elevation after being
admitted to hospital and to enhance the treatment of
those who develop other high-risk features. A struc-
tured chest pain assessment strategy has demonstrated
a reduction in missed MI (from 4.5 to 0.4%), while
also reducing total hospital admissions (from 57 to
47%) and costs.%1°

Depending on the make-up of the hospital, the
physical location of the chest pain assessment service
might be the coronary care unit, the emergency
department or a monitored bed in a country hospital.
Wherever they are housed, these patients are observed
by staff that are specifically trained in coronary care
practice, and undergo accelerated diagnostic evalu-
ation and further risk stratification. Accurate
assessment can be improved by the use of structured
admission and continuing evaluation forms. During
the evaluation process, intermediate risk patients are
observed with frequent ECG and often continuous
ST segment monitoring for six or more hours. After
this period, a serum troponin level is estimated and if
this is negative then an exercise stress test should be
performed.!! The utility of the combination of serum
troponin and exercise testing is shown in Fig. 3.12
After this period of observation and assessment, the

‘intermediate risk’ patients are reclassified as either
high or low risk. This strategy is now being applied in
a number of Australian centres.

This strategy has the advantages of: (i) allowing the
rapid diagnosis of patients who develop high-risk
features during the observation period, facilitating
rapid specific therapy for these patients, (ii) avoiding
the discharge of ‘missed’ infarcts and (iii) prompt
discharge of ‘intermediate risk’ patients who have
been reclassified as being at low risk after the evalu-
ation period.

RECOMMENDED INVESTIGATIONS
FOR PATIENTS PRESENTING WITH
REST OR PROLONGED CHEST OR
ARM DISCOMFORT

¢ Baseline tests: ECG, serum for troponin (I or T; or
CK-MB if troponin is not available), full blood
count, serum creatinine and electrolytes, serum CK,
serum lipids (within 24 h of onset of acute coronary
syndrome), blood glucose and chest X-ray.

¢ The ECG is the sole test required to select patients
for emergency reperfusion (thrombolytic therapy
or direct PCI).

¢ Continuous ECG monitoring of heart rhythm (ST
segment monitoring is desirable, if available) and
serial ECG should be performed in patients with
high and intermediate risk features.

¢ Ongoing discomfort requires frequent follow-up
12-lead ECG (15 min apart if continuous ST
segment monitoring is unavailable) to diagnose
rapidly eligibility for a reperfusion strategy.



¢ A repeat serum troponin (unless already positive)
should be performed at least 6 h after presenta-
tion.

¢ In patients with MI, serial measurements of total
CK should be performed for 48 h, so that if rein-
farction is suspected later, total CK is remeasured
to confirm a second event. (A specific marker such
as CK-MB is not required for the diagnosis of
reinfarction, and troponin is not useful for diag-
nosing early reinfarction, because it remains
elevated for 7-10 days.)

¢ Recurrent chest discomfort (including in those
patients observed in a general ward environment)
requires urgent reassessment, including immediate
ECG, by the most appropriately qualified person.

MEDICAL THERAPY

Medical evidence that has emerged since the 1996
guidelines includes stronger clinical trial data
supporting use of LMW heparins!? and glycoprotein
IIb/IIIa receptor antagonists,!®!> which have signifi-
cantly altered management and improved outcomes.

Summary of the medical evidence

e Aspirin reduces progression to MI and cardiac
mortality by approximately 50% (level of evidence
=0.

¢ Dipyridamole does not confer any additional
reduction in coronary events when added to
aspirin (level of evidence =I).

¢ Intravenous nitroglycerine can achieve sympto-
matic relief (level of evidence = III).

¢ Beta-blockers reduce progression to MI (level of
evidence =1).

e Calcium channel blockers that increase heart rate
should not be used without concomitant beta-
blockers (level of evidence = II).

¢ When used alone, only calcium channel blockers
that reduce heart rate should be used (level of
evidence = II).

¢ Unfractionated heparin, when used with aspirin,
only marginally reduces death and MI when
compared with placebo (level of evidence = I).

¢ Dalteparin reduces death and MI when compared
with placebo (level of evidence = II).

¢ Enoxaparin is superior to unfractionated heparin
in reducing death and MI (level of evidence = I),
whereas dalteparin and nadroparin are not (level
of evidence = II).

¢ Prolonged use of LMW heparins shows no addi-
tional benefit over short-term use (level of
evidence =1I).
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¢ Direct antithrombins appear to have a marginal
advantage over heparin and have the risk of
increased bleeding (level of evidence = I).

¢ Intravenous thrombolytic therapy is ineffective
and may be harmful (level of evidence = II).

¢ Clopidogrel may be a useful alternative when there
is intolerance to aspirin (level of evidence = IV).

e Warfarin has minimal benefits over aspirin (level of
evidence = II).

¢ Glycoprotein IIb/IIla receptor antagonists in
combination with aspirin and unfractionated
heparin reduce death and MI in the first months
after treatment, but with attenuation of effect at 6
months (level of evidence = I).

e The benefits of glycoprotein IIb/IIla receptor
antagonists are additive to the use of revascular-
ization (level of evidence = I).

Management recommendations

¢ Intermediate-risk patients need not be treated
with LMW heparin, unless reclassified into a high-
risk group (level of evidence = II).

¢ In addition to aspirin, either LMW heparin or i.v.
tirofiban with unfractionated heparin is recom-
mended: (i) in high-risk patients (see Table 1; level of
evidence =I) and (ii)) in geographically isolated
patients requiring transfer to a tertiary facility or
patients not suitable for an invasive approach (very
elderly, severe comorbidities; level of evidence = IV).

¢ Intravenous tirofiban and unfractionated heparin
are particularly recommended where LMW
heparin fails (Ievel of evidence = IV) and in high-
risk patients in whom an invasive strategy is
planned (level of evidence = II).

INVASIVE MANAGEMENT

The recent large FRagmin and Fast Revascularization
during InStability in Coronary artery disease II
(FRISC II) study (see Table 3),'°® which was the first
trial to use coronary stents, has been a major influ-
ence on the management of high-risk patients.

Summary of evidence on invasive therapy

In high-risk patients (Table 1), an early invasive
strategy using angiography and PCI or bypass surgery
has the following effects.

¢ Reduces anginal symptoms and need for nitrates
by 50% (level of evidence =I).

e Reduces subsequent hospitalization by 45-50%
(level of evidence =1I).
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Table 3 FRISC II study: status at 6 months

Invasive Conservative Risk ratio P
(95% CI)
No. patients 1222 1235
Intervention
PCI 43% 18%
CABG 34% 19%
Outcome
Death or myocardial infarction 9% 12% 0.78 0.031
(0.62-0.98)
Any angina 22% 39% 0.56 < 0.001
(0.50-0.64)
CCS class 3/4 angina 3% 7% 0.38 <0.001
(0.25-0.56)
Any readmission 31% 49% 0.62 <0.001
(0.60-0.69)

FRISC II, FRagmin and Fast Revascularization during InStability in Coronary artery disease; PCI, percutaneous coronary intervention;
CABG, coronary artery bypass grafting; CCS, Canadian Cardiovascular Society; CI, confidence interval.

* Reduces subsequent death or MI by 22% (level of
evidence = II).

e Provides definitive early diagnosis and prognostic
stratification.

e Provides for an early clear therapeutic plan.

¢ Reduces hospital length of stay overall and espe-
cially promotes early discharge and return to
normal activities of patients with low-risk coronary
anatomy.

¢ Defines those patients without obstructive
coronary disease where other diagnoses should be
considered (60% of these will have gastrointestinal
disease, especially gastro-oesophageal reflux).

¢ The benefit from PCI is enhanced by periproce-
dural heparin/tirofiban (level of evidence = II) or
by concomitant administration of abciximab (level
of evidence =1).

Management recommendations

With the exception of patients of advanced age or
with severe or multiple comorbidities, an early
invasive approach should be considered in those who
have any of the following high-risk features.

e DPain or ischaemia refractory to medical therapy
(level of evidence = IV).

¢ Electrocardiographic changes (ST-segment
depression or T inversion in multiple leads; level of
evidence = II).

e DPositive serum markers (troponin I or T; level of
evidence = II).

e Associated heart failure or haemodynamic in-
stability (level of evidence = III).

¢ High-risk features on early exercise testing (level of
evidence = III).

¢ Recent MI or revascularization (level of evidence
= IID).

In rural centres and those that lack invasive facilities,
these markers may be used to determine which
patients may benefit from transfer to another centre
for an invasive approach. The complementary use of
aggressive medical and invasive approaches should be
considered in all patients with high-risk features (level
of evidence =1I). Patients with symptoms strongly
suggestive of myocardial ischaemia, but normal ECG
and serum markers, may be considered for either
further provocative testing (stress radionuclide or
stress echocardiography) and outpatient cardiac
follow up or coronary angiography in selected
patients (level of evidence = IV).

LONG-TERM MANAGEMENT AFTER
CONTROL OF MYOCARDIAL
ISCHAEMIA

e Obesity and diabetes should be controlled,
smoking should be proscribed and, once ischaemia
is controlled, a regular exercise programme should
be instituted.

e Patients should be referred to, and participate in,
an appropriate cardiac rehabilitation and preven-
tion program (level of evidence = I).

e Statin therapy should be considered in patients
following unstable angina or non-ST elevation MI



if serum cholesterol is greater than 4 mmol/L.
(level of evidence = II).

¢ Angiotensin-converting enzyme inhibitors should
be considered particularly where hypertension or
diabetes is present (level of evidence = II).

CONCLUSIONS

A better understanding of the pathophysiology of the
ACS has developed along with more accurate diag-
nostic tools, better risk stratification and improved
medical and invasive treatments. However, these
advances have led to an increase in the complexity of
possible treatment strategies. The present summary of
current recommendations does not include detailed
supporting references, but these are contained in the
complete document, which can be accessed on the
Heart Foundation (www.heartfoundation.com.au)
and CSANZ (www.csanz.edu.au) websites. It is
proposed that the evidence and recommendations will
be updated regularly within a ‘living document’ on the
websites to provide a continuing resource to health
providers.
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