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Key points

Determination of a patient’s

risk of an acute coronary
syndrome (ACS) should not
be based on symptoms and
signs alone.

¢ The use of formal risk

stratification is encouraged

to determine a patient’s
probability of having an
ACS.

¢ Highly sensitive troponin
assays allow more rapid
serial measurement of
cardiac troponin for the
identification of myocardial
necrosis.

¢ Accelerated diagnostic
protocols (ADPs) are now
being used to rapidly
identify low risk patients in
the emergency setting for
early discharge and
outpatient management.
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Many changes have occurred recently in the assessment of patients
presenting with possible acute coronary syndromes. The introduction
of more sensitive cardiac troponin assays and the development of rapid
assessment strategies is redefining the care of this group of patients.

atients with symptoms such as chest

heaviness, pain or pressure, with or

without accompanying nausea, dizzi-

ness and shortness of breath, frequently
present to general practitioners and emergency
physicians. The most common serious con-
dition associated with such presentations is
acute coronary syndrome (ACS; encompass-
ing acute myocardial infarction [AMI; i.e.
ST-segment elevation myocardial infarction —
STEMI - and non-ST-segment elevation
myocardial infarction - NSTEMI] and unstable
angina pectoris).

The symptoms of heart disease overlap with
many other conditions, including gastro-
oesophageal reflux and musculoskeletal
disorders as well as other more serious

conditions such as pulmonary embolism and
aortic dissection (which are significantly less
common than ACS). The focus of this article,
however, is patients in whom there is a clinical
concern of an underlying acute cardiac
condition.

The burden of heart disease is a significant
and increasing concern within Australia, with
an estimated 90,000 patients admitted to
hospital in 2009 for ACS.! Public campaigns
about the signs and symptoms of heart disease
have increased awareness of ACS, and the use
of evidence-based treatments have significantly
improved patient outcomes. However, guide-
lines for the assessment of patients with possible
ACS, including those of the National Heart
Foundation of Australia and the Cardiac
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POSSIBLE CARDIAC CHEST PAIN CONTINUED \

1. SUSPECTED ACS: COMMON
TOOLS FOR RISK STRATIFICATION™417

The TIMI score

® Age 65 years and over

e Aspirin use in the past seven days

* At least two angina episodes within
the past 24 hours

e ST changes of at least 0.5 mm
(0.05 mV) on admission ECG

¢ Elevated serum cardiac biomarkers
(troponin and/or creatine kinase-MB)

e Known CAD (coronary stenosis 50%
or greater)

e At least three risk factors for CAD
(e.g. hypertension, current smoker,
hypercholesterolaemia, diabetes
mellitus, family history of premature
CAD)

The GRACE score

* Age

e Heartrate

e Systolic blood pressure

e Creatinine level

e Killip class

e Cardiac arrest at admission
® Elevated cardiac markers

e ST-segment deviation

The HEART score

e History

e ECG

* Age

e Number of risk factors
e Troponin level

ABBREVIATIONS: ACS = acute coronary syndrome;
CAD = coronary artery disease;
ECG = electrocardiogram.

Society of Australiaand New Zealand (the
NHF/CSANZ guidelines), have remained
largely unchanged.>* Research into the
improved use of cardiac biomarkers and
the application of rapid assessment pro-
cesses, also known as accelerated
diagnostic protocols (ADPs), are now
challenging the traditional process of
assessment and being incorporated into
clinical care.
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INITIAL ASSESSMENT

Clinical features

A detailed clinical history, including iden-
tifying existing cardiac risk factors,
remains the cornerstone of assessment in
patients suspected of having an ACS. This
allows the identification of possible alter-
native diagnoses and, importantly, defines
the likelihood, or pre-test probability, of
the patient having an ACS.

Symptoms and signs are often clustered
into typical and atypical groupings for
ACS. “Typical” symptoms include retro-
sternal pressure or heaviness radiating to
the left arm or neck, and ‘atypical’ findings
may include sharp and reproducible chest
wall tenderness.’ Unfortunately, the pres-
ence or absence of atypical features lacks
sufficient ability to discriminate between
patients with and without AMI.®

Although the recognition of cardiac
risk factors is important, an absence of
these also does not exclude ACS in an indi-
vidual patient.?

Specific examination findings are often
absent in patients with ACS but some find-
ings should alert clinicians to an alternative
underlying condition (e.g. fever and crepi-
tation with pneumonia). The poor accuracy
of clinical assessment alone, particularly
in the exclusion of ACS, contributes to the
diagnostic challenge of these patients.’

ECG

The key investigation on initial assessment
of patients with possible cardiac chest pain
is the ECG. The finding of ST-segment
elevation should precipitate both the
patient’s urgent referral via ambulance to
the nearest hospital for emergency reper-
fusion therapy and the immediate admin-
istration in the primary care setting of
aspirin, unless contraindicated.* Many
other ECG findings may be seen in
patients with ACS, including ST-segment
depression and T-wave changes. A normal
ECG does not exclude ACS."

Risk stratification
International guidelines for the manage-
ment of ACS, including the NHF/CSANZ
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guidelines, recommend a process of risk
stratification (using a formal tool) for the
management of patients with suspected
ACS without ST-segment elevation on
ECG.*"*2 The NHF/CSANZ guidelines
recommend that patients are categorised
according to high, intermediate and low
risk features.*

Various risk stratification tools are used
in clinical practice: two of the most com-
monly used are the Thrombolysis in Myo-
cardial Infarction (TIMI) score and the
Global Registry of Acute Cardiac Events
(GRACE) score (Box 1)."*** Although these
scores were not derived in undifferentiated
patient groups, their usefulness in unse-
lected emergency patients has been
described.>'¢

More recently, the HEART score, which
is based on features in the History, ECG,
Age, Risk factors (number of) and Troponin
values, has been shown to correlate with
the risk of an ACS in patients who have
presented to the emergency department
with chest pain (Box 1).” However, even the
lowest risk grouping (HEART score of 0 to
3 points) correlated with a 30-day major
adverse coronary event rate of 1.7 to 2.5%, !
a rate that is unacceptable to most emer-
gency department physicians.”

Comparison of the performances of
the TIMI, GRACE and HEART scores in
anundifferentiated Australian emergency
department population shows significant
differences to that of the NHF/CSANZ
risk categories.””? Studies are ongoing to
determine the optimum tool.

Cardiac biomarkers

The measurement of biomarkers, specif-
ically cardiac troponin, is required in
patients with suspected ACS to assess
whether there is evidence of myocardial
necrosis.*! In the current universal defi-
nition of AMI, one of the criteria for the
diagnosis requires the detection of a rising
or falling pattern of change of cardiac
biomarker, preferably cardiac troponin,
with at least one of several other require-
ments.” Serial samples of cardiac troponin
are therefore needed. A single sample is
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TABLE. SUSPECTED ACS: THE ADAPT AND MODIFIED ADAPT TWO-HOUR ACCELERATED DIAGNOSTIC PROTOCOLS?42¢

ADAPT

Cardiac troponin | level at 0 and 2 hours below the
99th percentile using a sensitive troponin assay

No new ischaemic changes on the initial ECG

TIMI score =0

Modified ADAPT

TIMI score =0 or 1

ABBREVIATIONS: ACS = acute coronary syndrome; CAD = coronary artery disease; ECG = electrocardiogram.

Cardiac troponin | level at 0 and 2 hours below the 99th percentile
using a highly sensitive troponin assay

No new ischaemic changes on the initial ECG

rarely sufficient, and with current evi-
dence scant, the only exception is probably
in the context where the sample is taken
12 hours or more after all symptoms have
resolved, a situation that is not often found
in general practice and is rare in the emer-
gency department.?? There is no evidence
to support the exclusion of AMI asa diag-
nosis based on a single troponin sample
in all-comers, even when using highly
sensitive troponin assays.” Patients are
usually referred to their local hospital for
the obtaining of serial samples.

The timing of serial samples depends
on the type of troponin assay and the
assessment strategy being used. The
highly sensitive troponin assays used in
many laboratories are more precise at low
concentrations of circulating troponin
and are able to report reliable values
within the normal reference range in a
large percentage of patients without car-
diovascular disease. Although the tradi-
tional recommendation for serial testing
using sensitive assays is taking samples
six to eight hours apart, the use of highly
sensitive assays can shorten this time to
three hours.”? The current NHF/CSANZ
guidelines recommend that the second
sample must be taken at least six hours
after symptom onset.

FURTHER INVESTIGATIONS

Patients at high risk of an ACS as deter-
mined by ECG, risk stratification and
serial troponin testing should be admitted
to hospital.* The vast majority of patients
with suspected ACS will not meet this
criteria, but many will require objective

testing, such as with exercise stress testing,
nuclear myocardial perfusion scanning
and/or CT coronary angiography, to
exclude underlying coronary artery dis-
ease and unstable angina pectoris.** The
choice of investigation and the admission
of such intermediate risk patients will vary
according to local practices.

The management of this cohort of
patients is becoming more challenging
for emergency departments because of
the additional focus of the National Emer-
gency Access Target (NEAT), which
requires the majority of patients in Aus-
tralia to be either treated and discharged
or admitted to an inpatient ward within
four hours of their presentation to an
emergency department. The current
lengthy process of assessment is incom-
patible with NEAT requirements, and
many patients now require admission to
comply with guidelines and maintain
appropriate periods of assessment in the
emergency department.

Rapid assessment processes -

accelerated diagnostic protocols
Recently, strategies to identify true low-
risk patients who do not require such a
lengthy assessment process for ACS and
hospital admission have been investi-
gated. A two-hour accelerated diagnostic
protocol (ADP) protocol has been studied
in Australian and New Zealand emer-
gency department patients — the ADAPT
(Two-Hour Accelerated Diagnostic
Protocol to Assess Patients With Chest
Pain Symptoms Using Contemporary
Troponins as the Only Biomarker) trial.

MedicineToday

This trial defines a low-risk patient
deemed appropriate for outpatient man-
agement as one who has a TIMI score of
0, no ischaemic ECG changes at zero and
two hours, and normal serial samples of
troponin tested with sensitive troponin
assays at zero and two hours after pres-
entation (Table).** In the emergency
department setting, 20% of patients fulfil
this criterion, with 0.25% having a major
adverse cardiac event within 30 days.*
Such a strategy has been successfully
piloted in Queensland, and a wide roll
out of the ADP is planned.?

More recently, the ADAPT protocol
has been modified to include troponin
values determined with highly sensitive
assays (Table).? With the improved
precision of these assays at low values,
patients with TIMI scores of 0 or 1 are
included in the low-risk category. The
ability to identify safely those patients
truly at low risk is maintained using this
modified protocol, and it supports the
discharge of double the proportion (40%)
of low-risk patients compared with
ADAPT.?* The modified ADAPT protocol
has been externally validated in a large
Swiss cohort.?

It is likely that the use of rapid assess-
ment strategies will reduce the burden on
busy emergency departments caused by
patients with suspected ACS, and thereby
improve the flow within such departments
and hospitals.

THE RURAL SETTING
The assessment of patients with possible
cardiac chest pain in the rural setting is
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2. PATIENT EDUCATION: WARNING
SIGNS OF A HEART ATTACK

Remind patients that the warning
symptoms of a possible heart attack
are varied:

e Chest discomfort or pain — may be
described as a tightness, heaviness
or pressure

e Discomfort in arms, shoulders, neck,
jaw or back

e Shortness of breath
e Nausea
e Sweating

e Dizziness or light headedness

similar to that in metropolitan areas.
Factors that may alter the process include
that the point-of-care troponin assays
generally used in rural areas are sensitive
(rather than highly sensitive). Therefore,
rapid assessment strategies that have been
shown to be safe using sensitive assays
should be used in patient care. Many of
the ADPs have not been tested with point-
of-care assay results at this stage.

Determining the urgency for follow-up
testing in patients in whom serial troponin
testing and ECG results are normal can
be challenging. It is hoped that with strat-
egies that allow the identification of
patients at low risk of a major adverse
cardiac event within 30 days, the urgent
transfer of some patients for testing
beyond serial troponin level measurement
could be minimised.

ONGOING MANAGEMENT

Patients require ongoing management
after the acute event, with the particular
focus in the GP setting of active risk factor
modification and rehabilitation.” Coro-
nary artery disease is an evolving condi-
tion, with prevention of progression of
underlying disease a key initiative in the
general practice setting. Continuing
hypertension management, smoking ces-
sation, glycaemic control, and lipid and
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weight management are indicated, where
required.

Patient education about the variety of
warning symptoms of possible heart
attacks is also required (Box 2), with
emphasis on reducing delays in seeking
medical attention to optimise outcomes
in future events. Resources from the
National Heart Foundation of Australia
are accessible by patients and may assist
with ongoing education (www.heartfoun-
dation.org.au/SiteCollectionDocuments/
Warning-Signs-CHD-patient-fact-sheet.
pdf).

CONCLUSION

Many changes have occurred recently in
the assessment of patients with possible
ACS, the most common serious condition
associated with chest pain. Although some
of these changes are significant, the effect
of these developments has yet to be shown
to alter the care in the general practice
setting of patients with suspected ACS.
It is hoped in the future that improved
strategies will allow patients at low risk
of a major cardiac event to be managed
solely by general practitioners. MT

Alist of references is included in the website version
(www.medicinetoday.com.au) and the iPad app
version of this article.

COMPETING INTERESTS: Dr Cullen has received
funding from the Queensland Emergency Medical

Research Foundation for chest pain clinical trials,

from Abbott Diagnostics, Roche, Alere, Siemens
and Radiometer Pacific for clinical trials, and from
Alere, Boehringer Ingelheim, Pfizer, AstraZenica,
Abbott Diagnostics and Radiometer Pacific for
speaking and education. Dr Parsonage has
received funding from the Queensland Emergency
Medicine Research Foundation, Abbott
Diagnostics, Roche, Alere and Beckmann Coulter
for research on diagnostic protocols, and honoraria,
travel expenses and consultancy fees from Abbott,

Astra Zeneca, Hospira and Sanofi Aventis.

Online CPD Journal Program

Is clinical assessment alone
accurate in excluding an acute
coronary syndrome?

Review your knowledge of this topic and
earn CPD/PDP points by taking part in
MedicineToday’s Online CPD Journal Program.

Login to
www.medicinetoday.com.au/cpd

o

Who wants your opinion? We do.

Did you find a particular article in this issue helpful in your practice? Do you have
something to say about an article we have published or some of the opinions expressed?
Write and tell us, and we will consider your letter for publication. We are more likely to
print short letters (no longer than 250 words), so please be succinct.

Write to: Medicine Today, PO Box 5698, Chatswood West NSW 1515 or

editorial@medicinetoday.com.au

DECEMBER 2013, VOLUME 14, NUMBER 12

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2013.


http://www.heartfoundation.org.au/SiteCollectionDocuments/Warning-Signs-CHD-patient-fact-sheet.pdf
http://www.heartfoundation.org.au/SiteCollectionDocuments/Warning-Signs-CHD-patient-fact-sheet.pdf
http://www.heartfoundation.org.au/SiteCollectionDocuments/Warning-Signs-CHD-patient-fact-sheet.pdf
http://www.heartfoundation.org.au/SiteCollectionDocuments/Warning-Signs-CHD-patient-fact-sheet.pdf

MedicineToday 2013; 14(12): 41-44

Acute assessment of

possible cardiac
chest pain

LOUISE GULLEN wmB BS(Hons), FACEM; WILLIAM PARSONAGE BMedSci, BM BS, DM, MRCP, FRACP

REFERENCES

1. Access Economics. The economic costs of heart attack and chest pain
(Acute Coronary Syndrome) Access Economics; 2009 [August, 2009]. Available
online at: www.deloitteaccesseconomics.com.au/publications+and+reports/
browse+reports (accessed November 2013).

2. Chew DP, Aroney CN, Aylward PE, et al. 2011 Addendum to the National Heart
Foundation of Australia/Cardiac Society of Australia and New Zealand Guidelines
for the management of acute coronary syndromes (ACS) 2006. Heart Lung Circ
2011; 20: 487-502.

3. Aroney CN, Aylward P, Chew DP, et al. 2007 addendum to the National Heart
Foundation of Australia/Cardiac Society of Australia and New Zealand Guidelines
for the management of acute coronary syndromes 2006. Med J Aust 2008;

188: 302-308.

4. Acute Coronary Syndrome Guidelines Working Group; Aroney C, Aylward P,
Kelly AM, Chew DPB, Clune E. Guidelines for the management of acute coronary
syndromes. Med J Aust 2006; 184(8 Suppl): S1-S32.

5. Bassand JP, Hamm CW, Ardissino D, et al. Guidelines for the diagnosis and
treatment of non-ST-segment elevation acute coronary syndromes. Eur Heart J
2007; 28: 1598-1660.

6. Body R, Carley S, Wibberley C, McDowell G, Ferguson J, Mackway-Jones K.
The value of symptoms and signs in the emergent diagnosis of acute coronary
syndromes. Resuscitation 2010; 81: 281-286.

7. Bosner S, Becker A, Abu Hani M, et al. Accuracy of symptoms and signs for cor-
onary heart disease assessed in primary care. Br J Gen Pract 2010; 60: €246-e257.
8. Han JH, Lindsell CJ, Storrow AB, et al. The role of cardiac risk factor burden
in diagnosing acute coronary syndromes in the emergency department setting.
Ann Emerg Med 2007; 49: 145-152, 152 el.

9. Bosner S, Haasenritter J, Abu Hani M, et al. Accuracy of general practition-
ers’ assessment of chest pain patients for coronary heart disease in primary
care: cross-sectional study with follow-up. Croat Med J 2010; 51: 243-249.

10. Goodacre S, Locker T, Amold J, Angelini K, Morris F. Which diagnostic tests
are most useful in a chest pain unit protocol? BMC Emerg Med 2005; 5: 6.

11. Anderson JL, Adams CD, Antman EM, et al. ACC/AHA 2007 guidelines for
the management of patients with unstable angina/non ST-elevation myocardial
infarction: a report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines. Circulation 2007; 116: €148-304.
12. Hamm CW, Bassand JP, Agewall S, et al. ESC Guidelines for the manage-
ment of acute coronary syndromes in patients presenting without persistent
ST-segment elevation: the task force for the management of acute coronary syn-
dromes (ACS) in patients presenting without persistent ST-segment elevation of
the European Society of Cardiology (ESC). Eur Heart J 2011; 32: 2999-3054.

13. Antman EM, Cohen M, Bernink PJ, et al. The TIMI risk score for unstable angina/
non-ST elevation MI: a method for prognostication and therapeutic decision making.
JAMA 2000; 284: 835-842.

14. Eagle KA, Lim MJ, Dabbous OH, et al. A validated prediction model for all
forms of acute coronary syndrome: estimating the risk of 6-month postdischarge
death in an international registry. JAMA 2004; 291: 2727-2733.

15. Hess EP, Agarwal D, Chandra S, et al. Diagnostic accuracy of the TIMI risk
score in patients with chest pain in the emergency department: a meta-analysis.
CMAJ 2010; 182: 1039-1044.

16. Hess EP, Perry JJ, Calder LA, et al. Prospective validation of a modified thrombo-
lysis in myocardial infarction risk score in emergency department patients with chest
pain and possible acute coronary syndrome. Acad Emerg Med 2010; 17: 368-375.
17. Six AJ, Cullen L, Backus BE, et al. The heart score for the assessment of
patients with chest pain in the emergency department: a multinational validation
study. Crit Pathw Cardiol 2013; 12: 121-126.

18. Six AJ, Backus BE, Kelder JC. Chest pain in the emergency room: value of
the HEART score. Neth Heart J 2008;16: 191-196.

19. Than M, Herbert M, Flaws D, et al. What is an acceptable risk of major adverse
cardiac event in chest pain patients soon after discharge from the emergency
department? A clinical survey. Int J Cardiol 2013; 166: 752-754.

20. Cullen L, Greenslade J, Hammett CJ, et al. Comparison of three risk stratifi-
cation rules for predicting patients with acute coronary syndrome presenting to
an Australian emergency department. Heart Lung Circ 2013; 22: 844-851.

21. Thygesen K, Alpert JS, Jaffe AS, et al. Third universal definition of myocardial
infarction. Circulation 2012; 126: 2020-2035.

22. Parsonage WA, Cullen L, Younger JF. The approach to patients with possible
cardiac chest pain. Med J Aust 2013; 199: 30-34.

23. Hoeller R, Rubini Gimenez M, Reichlin T, et al. Normal presenting levels of
high-sensitivity troponin and myocardial infarction. Heart 2013; 99: 1567-1572.
24. Than M, Cullen L, Aldous S, et al. 2-Hour accelerated diagnostic protocol to
assess patients with chest pain symptoms using contemporary troponins as the
only biomarker: the ADAPT trial. J Am Coll Cardiol 2012; 59: 2091-2098.

25. George T, Ashover S, Cullen L, et al. Introduction of an accelerated diagnostic
protocol in the assessment of emergency department patients with possible acute
coronary syndrome: the Nambour Short Low-Intermediate Chest pain project.
Emerg Med Australas 2013; 25: 340-344.

26. Cullen L, Muller C, Parsonage WA, et al. Validation of high-sensitivity troponin
|'in a 2-hour diagnostic strategy to assess 30-day outcomes in emergency
department patients with possible acute coronary syndrome. J Am Coll Cardiol
2013; 62: 1242-1249.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2013.


http://www.deloitteaccesseconomics.com.au/publications+and+reports/browse+reports
http://www.deloitteaccesseconomics.com.au/publications+and+reports/browse+reports



