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Atypical Chest Pain in a Patient with Multiple
Cardiovascular Risk Factors: Stress Testing should be the 1st Step
Kostas Zacharias, MBBS, MRCP, Roxy Senior MD, DM, FRCP; London, UK

Coronary artery disease is the number one cause of
death in the world. Its prevalence in India has increased
dramatically from 3.5% in the 1960s to 11% in late
1990s. The spectrum of initial presentation of coronary
artery disease (CAD) in an individual patient can
vary greatly from that of stable angina on effort to the
extremes of acute coronary syndrome (ACS) or even
of sudden cardiac death. The optimal risk stratification
of patients who present with symptoms suggestive of
coronary artery disease remains a challenge. This is both
in patients who present to their primary care physician
with suspected angina and in patients who present as
an emergency with suspected ACS in a hospital setting.
These two populations will be addressed separately in
this review as the challenges are somewhat different.
However one could argue that stress testing, and in
particular stress echocardiography, could be used as the
first step in both of these settings.
Acute Coronary Syndromes
The clinical and financial impact of ACS to healthcare
systems across the world is significant. In England and
Wales, approximately 700,000 patients per year present
with acute chest pain to the Accident and Emergency
departments. This accounts for around 6% of all adult
emergency attendances. Two thirds of these patients
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end being admitted to hospital but only a minority have
diagnostic changes on their ECG. Approximately one
third of attendances and half of patients admitted have
a clinical diagnosis of ACS without clear ECG changes
(1).
Although there seems to be a clear international
consensus in the management of patients presenting
with an ST elevation myocardial infarction on their
ECG, the management of patients who present with
non-diagnostic ECG changes and normal myocardial
enzyme assays such as Troponin (a marker of myocardial
necrosis), remains controversial. A previous study in the
US, reported that up to 60% of patients who present with
a presumed ACS have a non-diagnostic ECG (2). The
same study illustrated that the diagnosis of ACS was
more likely to be missed if the patients were female,
non-caucasian, or presented with atypical symptoms. A
similar study in the UK, showed that up to 6% of patients
with prognostically important ACS, were inadvertently
discharged from emergency departments (3).
Various risk scoring systems have been created in an
effort to aid with the risk stratification of such patients.
A meta-analysis of 40 relevant studies on 216,552
patients concluded that the two scores most extensively
investigated were the Thrombolysis in Myocardial
Infarction (TIMI) and Global Registry of Acute Coronary
Events (GRACE) scores, with GRACE performing
slightly better (4).
However, even in patients with normal cardiac enzymes
and admission ECG, the rate of subsequent cardiac
events in one year has been quoted as high as 6.7% (5).
European Society of Cardiology guidelines therefore
recommend pre-discharge stress testing to provide
additional prognostic information (6).
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The most widely used stress testing modality is the
exercise ECG. For years, this has been considered a
relatively cheap and accurate way of risk-stratifying
patients. However, a prospective randomised study
performed in our centre in 2006 demonstrated that
stress echocardiography, in patients with suspected
ACS is superior to exercise ECG in terms of risk
stratification. Moreover, the mean cost to diagnosis, in
patients undergoing stress echocardiogram as first line
investigation, was significantly lower to that of patients
undergoing exercise ECG, due to the much lower
number of patients requiring further investigations when
an inconclusive test resulted in persistent diagnostic
uncertainty (7). Our experience in running an acute
stress echocardiography service suggests that such a
service is feasible, and can significantly reduce the time
interval from admission to discharge of such patients
with excellent outcome(8).
The relatively recent development of coronary computed
tomography (CT) has led to some controversy as to
whether a rapid rule-out protocol involving the use of
CT in such patients would be feasible at the point of
admission. The known disadvantages of CT, include the
use of ionising radiation which may be unsuitable for
some patients (for example younger patients or women
of childbearing age), the need for contrast agents that
may be contra-indicated in certain groups of patients
(for example patients with deranged renal function),
requirement of beta blocker therapy to achieve heart rate
of less than 70bpm, which may be contra-indicated or
insufficient, and the need for dedicated infrastructure
that may not exist in many district general or rural
hospitals. There are also practical limitations with
performing coronary CT in acute patients who may
require continuous cardiac monitoring, may have signs
of cardiac failure or may have persistent tachycardias. In
a recent study, even after patients with known history of
CAD had been excluded, a further 33% of patients could
not undergo CT due to contraindications (9).
Moreover, a decision analytic model comparing
diagnostic strategies for chest pain in patients with
low risk ACS implied that CT angiography may be
associated with a higher event rate in negative patients
(more false negative results) compared to functional
tests such as SPECT studies. The authors suggested that
large, comparative randomised trials are needed, but that
no such studies have yet taken place (10).
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Stable Angina
Data extrapolated from the 2006 Health Survey for
England estimate that there are about 1,132,000 men
and 849,000 women over the age of 35 living in the UK
who have had angina (11). Various mathematical models
have been created to help with the risk stratification
of patients who present with suspected cardiac chest
pain, on the basis of the typicality of symptoms and the
presence of established cardiovascular risk factors. One
of these models (12) has formed the basis for the UK’s
National Institute for Health and Clinical Excellence
(NICE) guideline for the investigation and management
of chest pain of recent onset (13). This stated that any
patient presenting with chest pain with intermediate
likelihood of CAD needs further non-invasive testing.
In patients presenting with chest pain, it is important to
exclude myocardial ischaemia as the cause. Myocardial
Ischaemia may occur even in the absence of flow limiting
epicardial CAD, for example in cases of underlying
cardiomyopathy, left ventricular hypertrophy or
microcirculatory disorders. The morbidity and mortality
of such patients may be equivalent to that of patients
with epicardial CAD (14).
Various stress testing techniques have shown that a
negative test portends an excellent outcome (mortality
<1%/year) and that mortality increases with presence and
severity of abnormalities (15,16). This risk stratification
by stress testing was even beyond that predicted by
coronary angiography (17). Identification of myocardial
ischaemia as a cause of chest pain may help to target
appropriate symptom relieving therapy. Even in patients
with demonstrated CAD, the outcome is dictated by the
extent of ischaemia rather than by the extent of CAD
on angiography (18). Anatomical testing for CAD, while
important in establishing the diagnosis of CAD, may
only therefore be necessary in high risk patients when
medical therapy has failed to relieve symptoms (13).
This line of management is suggested by the results of
the COURAGE study (19). This study revealed a lack of
revascularisation benefit in terms of major cardiovascular
events compared to optimal medical therapy alone in
patients with mild-moderate angina. A revascularisation
strategy based on the burden of ischaemia showed
improved outcome compared with medical therapy
alone.
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What remains open to question, is whether optimal
medical therapy even in the presence of large amounts
of ischaemia may be equivalent to a revascularisation
strategy. This will be addressed in the ISCHEMIA
trial where patients with significant ischaemia on noninvasive testing will be randomised to optimal therapy
alone versus revascularisation (20). Patients in this
trial will be randomised prior to undergoing coronary
angiography.
The use of coronary CT in patients presenting with chest
pain and risk factors has several limitations. As it is
an anatomical test, it cannot establish directly whether
myocardial ischaemia is the cause of chest pain, as
outlined above. A significant number of patients may
have intermediate coronary stenosis that would require a
subsequent stress test to look for ischaemia. The negative
predictive value of coronary CT for predicting CAD in
this population has not yet been tested prospectively. The
positive predictive value is in the region of 60% (21). The
use of CT as first line investigation therefore, may result
in a large amount of unnecessary invasive angiograms.
In a large US registry study, the cost-effectiveness of CT
was inferior to stress testing for the detection of CAD
(22). The practical limitations in the use of CT in this
population are similar to the ones described above in
the context of ACS. In a large multicentre study, the
feasibility of CT in this population was only 66% (23).
Finally, the main question that needs to be addressed
in patients presenting with chest pain is whether the
chest pain is due to functional myocardial ischaemia.
This is best answered by a functional test, such as
stress echocardiogram which assesses ischaemia.
Inducible ischaemia detected by stress echocardiogram
in our centre, resulted in 75% of patients undergoing
revascularisation whereas the absence of ischaemia
showed excellent prognosis (24).

The development of various imaging modalities in the
last 20 years has led to the development of a range of
sometimes conflicting guidelines. We feel however
that in terms of feasibility, diagnostic and prognostic
value, cost-effectiveness and lack of significant contraindications, there is a strong argument to be made for the
use of a functional test such as stress echocardiogram
as first line assessment in patients presenting with chest
pain and cardiovascular risk factors.
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Summary
The timely assessment and correct risk stratification of
patients presenting with chest pain remains challenging
even in the presence of typical symptoms. This becomes
even more difficult in patients who present with atypical
symptoms, who form the majority of all patients and in
particular of patients who are female or of non-caucasian
ethnic background.
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