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Summary

The aims of the Chest Pain Clinic were: to establish
rapid-access, ‘same-day’, referral and attendance
without a waiting list; to provide a diagnosis, treat-
ment and follow-up plan for each patient; and to
optimize the use of hospitalization for appropriate
patients. Prospective data were collected from 1001
consecutive General Practitioner referrals to the
Chest Pain Clinic over a 22-month period. Hospital
admissions were reduced from an estimated 268 to
145 patients. Without a Chest Pain Clinic service,
213 (21%) would have been admitted inappropri-
ately, and 89 (9%) with unstable angina or myocard-
ial infarction would potentially have been managed
in the community. A firm diagnosis was provided in

92% of cases (919 patients) with 42% (418)
diagnosed as having ischaemic heart disease. The
provision of a Chest Pain Clinic reduces the hospital-
ization of patients with benign non-cardiac chest
pain whilst facilitating the identification of those
patients with acute coronary syndromes requiring
in-patient care. The Chest Pain Clinic service has a
higher diagnostic yield for ischaemic heart disease
than open access exercise electrocardiography, pro-
vides the General Practitioner with a firm clinical
diagnosis in over 90% of cases, and identifies those
patients requiring further treatment and invasive
investigation.

Introduction

The clinical presentation of chest pain is a major
problem for primary health care professionals, and
is the commonest medical reason for a patient
attending the Accident and Emergency Department.
Ascertaining the aetiology of the chest pain is essen-
tial not only for the future management and investi-
gation of the patient, but also for health-care
resources to be used appropriately and efficiently.
The distinction between cardiac and non-cardiac
chest pain can be subtle, leading in some series, '
to between 2 and 12% of patients being inappropri-
ately discharged from hospital and more than 25%
being admitted to hospital with benign non-cardiac
chest pain.® From the General Practitioner’s perspect-
ive, Accident and Emergency attendances or short-
term hospitalizations with an unhelpful diagnosis
such as ‘chest pain—myocardial infarction excluded’,
do not provide a clear diagnosis or treatment plan.

The accurate identification of patients with isch-
aemic heart disease is important, because 30% of
patients presenting with recent-onset angina have a
significant cardiac event within 1-2 years* and many
of these patients may benefit from coronary revascu-
larisation.”>  Open-access exercise electrocardio-
graphy has been advocated as a useful method of
confirming suspected ischaemic heart disease in
patients in the community.*” However, even with
the provision of an open-access service, 80% of
General Practitioners do not feel sufficiently confid-
ent to interpret the results of an exercise test,® and
less than half of patients with a positive exercise test
are subsequently referred for a cardiology opinion.®
Moreover, such an approach does not allow for
false-negative results and may be inappropriately
reassuring. The provision of a rapid-access cardiology
opinion rather than open-access exercise electrocar-
diography may be more appropriate.”"
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The Royal Infirmary in Edinburgh serves a popula-
tion of over 400 000 and approximately 5000
patients each year present with chest pain to the
Accident and Emergency Department. In a 16 week
audit’ of 1253 consecutive patients with chest pain
attending the department, approximately 75% were
admitted to the medical wards, of whom 25% had
a final diagnosis of non-cardiac chest pain, most of
whom could have been managed in the community.
Moreover, there was evidence of underinvestigation
and poor risk stratification of patient with ischaemic
heart disease.

As a consequence of this audit, a ‘same day’
Chest Pain Clinic was made available to General
Practitioners in the Lothian Region with the aims of
facilitating rapid access to a specialist cardiological
opinion, reducing unnecessary admissions with non-
cardiac chest pain and providing a firm diagnosis
and treatment plan in the majority of patients. We
here report the impact of the introduction of this
rapid-access Chest Pain Clinic service.

Methods

Chest Pain Clinic

The Chest Pain Clinic of the Royal Infirmary opened
on 4 September 1995, and is a dedicated facility
comprising of an exercise treadmill, consultation
room, reception area and full resuscitation facilities.
The clinic is staffed by existing Consultant
Cardiologists, Specialist Registrars and a newly-
appointed, dedicated part-time Clinical Associate.
General Practitioners within the Lothian Region were
invited to refer patients (without age restriction) with
suspected cardiac chest pain of acute or recent onset.
Referrals were made during the morning, via a faxed
referral letter, and patients were seen in the Chest
Pain Clinic on the same afternoon. The General
Practitioners were asked to provide, on a proforma,
an initial diagnosis and an indication of their pre-
ferred management of the patient if the Chest Pain
Clinic service was unavailable. General Practitioners
were instructed to refer patients directly for hospital
admission if they suspected myocardial infarction or
unstable angina. Waiting times for urgent new patient
cardiac referrals are approximately 4—-6 weeks in the
Lothian Region.

All patients had a resting electrocardiogram per-
formed on arrival at the Chest Pain Clinic. Following
consultation and documentation of the history and
clinical examination, patients underwent exercise
testing in the clinic, were admitted to the Royal
Infirmary, or were referred for non-cardiac investi-
gations such as endoscopy. On the same afternoon,
the General Practitioner was then faxed a proforma

detailing the diagnosis, a treatment plan, a list of
investigations pending and the arrangements for
further follow-up.

Data collection

All information was collected from the referral letters
and faxed proformas between 4 September 1995 and
18 July 1997. The General Practitioner’s provisional
diagnosis, and the management of the patient if the
Chest Pain Clinic service was unavailable, were
recorded. To account for referrals where the General
Practitioner failed to specify the default management
of the patient (32%), an estimated total figure was
calculated in proportion (pro-rata) to the fully
recorded cases. The Chest Pain Clinic diagnosis,
investigations, initial treatment and patient follow-up
were also documented.

Results

Over the 22-month period, 1001 patients were
referred: 540 men and 461 women, mean age
56+ 12 years, 78% of whom presented with recent-
onset chest pain for the first time. Investigations used
in the clinic were: electrocardiogram (1001), exercise
tolerance test (610), chest x-ray (107), echocardio-
gram (159) and serum cholesterol estimation (117).
At the discretion of the clinic physician, 96 patients
were referred for cardiac catheterization, of whom
22 were found to have trivial disease or normal
coronary arteries.

The referral and clinic diagnoses are shown in
Table 1. In 92% of patients a positive diagnosis was
made in the clinic regarding the aetiology of the
chest pain,. The General Practitioner’s provisional

Table 1 Referral and chest pain clinic diagnoses

Referral Clinic
diagnosis diagnosis
Number % Number %
Myocardial infarction 8 3 27 3
Unstable angina 47 16 117 12
Stable angina 112 38 274 27
Chest pain—not
otherwise specified 102 35 82 8
Non-cardiac chest pain 11 4 257 26
Cardiological problem—
no chest pain 12 4 70 7
Musculoskeletal chest
pain - - 114 11
Gastrointestinal chest
pain - - 58 6
Pericarditis - - 2 -
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Figure 1. Patient management in the presence or absence of the provision of the Chest Pain Clinic service.

referral diagnosis was unambiguously stated in only
292 cases and, of these, the diagnosis was concord-
ant with that ascribed by the clinic physician in 93
cases (32%). Of the 167 patients referred with a
diagnosis of ischaemic cardiac chest pain, 99 (59%)
were considered by the clinic physician to have
ischaemic heart disease.

The default and actual management of patients is
shown in Figure 1. The potential impact of the Chest
Pain Clinic on hospitalization of patients with chest
pain is shown in Table 2. The intended admissions
of 268 (27%; pro-rata) were reduced to 145 (14%)
over the 22-month period. However, concordance
as to which patients should be admitted was poor,
with only 55 (pro-rata) patients being identified by
both the General Practitioner and the clinic physician
as requiring hospitalization. The estimated total
reduction in potential admissions attributable to the
Chest Pain Clinic would be 123 over the 22-month
period.

In six (9 pro-rata) of the 27 patients classified in
the clinic as having an acute myocardial infarction,

Table 2 Hospitalization of patients with chest pain

Chest pain Admission to  Out-patient  Total
clinic hospital review
GP intended management
Admission to

hospital 55 (40) 213 (142) 268 (182)
Out-patient

review 90 (66) 643 (428) 733 (494)
Total 145 856 1001

General Practitioner’s intended management compared
with the clinic management of patients with chest pain.
Pro-rata figures are shown, with the documented cases in
parentheses.

and in 31 (46 pro-rata) of the 117 with unstable
angina, the patients would have been hospitalized
by their General Practitioner, and attendance at the
Chest Pain Clinic only delayed their admission.
However, 21 (18 pro-rata) patients with a myocardial
infarction and 86 (71 pro-rata) patients with unstable
angina would potentially have been managed in the
community, during the acute phase of their illness.
Of the 27 patients with an acute myocardial infarc-
tion, six were admitted to the coronary care unit and
received thrombolytic therapy.

The documented treatments initiated at the Chest
Pain Clinic for the 274 patients with stable angina
were: aspirin (212), beta blocker (209), calcium
antagonist (86), nitrate (59) and lipid-lowering
therapy (7).

Discussion

To date, this is the largest study of a rapid-access
Chest Pain Clinic service in the United
Kingdom*®”"""'* and the first to estimate its impact
on the hospitalization and diagnosis of patients with
recent onset chest pain. The provision of the Chest
Pain Clinic service in Edinburgh caused a reduction
of 213 potential admissions with non-cardiac chest
pain, and a concurrent increase in hospitalization of
89 patients with unrecognized unstable angina and
myocardial infarction who would have otherwise
been managed in the community. Following clinic
attendance, >40% of patients were diagnosed as
having ischaemic heart disease and >90% were
given a firm clinical diagnosis and treatment plan.
In the current study, 144 (14%) patients were
found to have either unstable angina or an acute
myocardial infarction and were admitted to the Royal
Infirmary. The frequency of direct admission from
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the clinic is in agreement with previous series:
8-26%.""" However, in the majority of these
patients (up to 9% of all patients referred), the
diagnosis was unrecognized and the default manage-
ment inappropriate. In contrast, 213 patients (21%)
were spared unnecessary hospitalization and 431
patients (43%) were given reassurance that their
chest pain was not attributable to ischaemic heart
disease. Indeed, using the resources available, the
clinic cardiologist was able to provide a firm dia-
gnosis in >90% of patients on the day of their
clinic attendance. Lipid-lowering therapy was initi-
ated in only a few patients with a diagnosis of stable
angina, because serum cholesterol concentrations
were not available during the clinic consultation,
but would be forwarded to the General Practitioner
with a recommendation for treatment as appropriate.

General Practitioners must, for the most part, rely
upon a clinical history and examination alone to
discern whether a patient has an acute coronary
syndrome, stable angina, or benign non-cardiac chest
pain. Many General Practitioners do not have access
to, or have confidence in interpreting, an exercise
electrocardiogram,® and the resting electrocardio-
gram is normal in almost half of patients presenting
with ischaemic heart disease.'’ The majority of
patients with recent-onset angina are managed on
nitrate therapy alone in the community® and, despite
national guidelines,* few are referred for a specialist
cardiological opinion."'®

In addition to specialist experience, the clinic staff
have at their disposal a range of electrophysiological,
radiological and biochemical investigations to assist
in the diagnosis and risk stratification of patients
with chest pain and ischaemic heart disease. Our
observations that the General Practitioner’s provi-
sional diagnosis had diminished sensitivity and speci-
ficity in comparison to the final clinic diagnosis as
the reference standard, is therefore not surprising.
Even when the General Practitioner is confident at
interpreting an exercise electrocardiogram result, it
leaves a large proportion of patients without a
diagnosis or management plan. The provision of a
firm diagnosis and reassurance reduces the potential
anxiety, morbidity and reattendance of patients with
recent onset non-cardiac chest pain and permits the
discontinuation of inappropriate anti-anginal medica-
tion. Of course, the clinic diagnosis may be incorrect
and relies partly on tests, such as exercise testing,
which have significant false-positive and -negative
rates, as exemplified by the 22 patients undergoing
cardiac catheterization who were found to have
trivial disease or normal coronary arteries.

McClements and colleagues® found that only 18%
of patients referred to an open-access exercise elec-
trocardiography service had a positive exercise test.
Moreover, less than half of those with a positive

exercise test were subsequently referred for a cardi-
ology opinion. In contrast, a rapid-access Chest Pain
Clinic service has the potential to provide a firm
clinical diagnosis and management plan for the
majority of patients referred. The current study dem-
onstrated a much higher diagnostic yield with the
chest pain of a large proportion of patients (42%)
being attributed to ischaemic heart disease. Indeed,
in those patients with stable angina, more than a
third underwent coronary angiography within the
following 4—6 weeks. Our experience would, there-
fore, suggest that the provision of a Chest Pain Clinic
service not only provides a firm diagnosis of non-
cardiac chest pain with less equivocation, but also
more readily identifies those patients with ischaemic
cardiac pain. In patients with ischaemic heart dis-
ease, the Chest Pain Clinic facilitates the initiation
of appropriate drug therapy, and identifies those
patients who are at risk of future coronary events.
Such patients may also benefit from more aggressive
therapy including intravenous heparin and nitrates,
and, where appropriate, coronary angiography.

In conclusion, the provision of a Chest Pain Clinic
reduces the hospitalization of patients with benign
non-cardiac chest pain whilst facilitating the identi-
fication of those patients with acute coronary
syndromes requiring in-patient care. A specialist
cardiology opinion combined with the resources of
a Chest Pain Clinic service would appear to have a
higher diagnostic yield for ischaemic heart disease
than open-access exercise electrocardiography, pro-
vides the General Practitioner with a firm clinical
diagnosis in over 90% of cases, and identifies those
patients requiring further invasive investigations.

Acknowledgements

DEN was the recipient of a British Heart Foundation
Junior Research Fellow (FS/95009). We would like
to acknowledge the assistance of all the medical,
technician and nursing staff who have contributed
to the Chest Pain Clinic service: Andrew Aitken,
Peter Bloomfield, Catherine Boyle, Lynne Brown,
Fiona Campbell, Katherine Cockerell, Ann Colthart,
Peter Currie, Omer El Hag, Andrew Flapan, Neil
Grubb, Graham Hillis, Carol McCue, Hugh Miller,
Jess Rodger, Janet Sayers and Michelle Thomson.

References

1. Emerson PA, Russell NJ, Wyatt J, et al. An audit of doctor’s
management of patients with chest pain in the Accident and
Emergency Department. Q J Med 1989; 70:213-20.

2. Tachakra SS, Pawsey S, Beckett M, Potts D, Idowa A.
Outcome of patients with chest pain discharged from an
Accident and Emergency department. Br Med J 1991;
302:504-5.



‘Same-day ’ chest pain clinic 337

. Kennedy RL, Burton AM, Fraser HS et al. Review of triage,
diagnosis and readmission rates in patients with acute chest
pain. Heart 1995; 73:107 Abstract.

. Ghandi MM, Lampe FC, Wood DA. Incidence, clinical
characteristics, and short term prognosis of angina pectoris.
Br Heart ] 1995; 73:193-8.

. Kravitz R, Laouri M, Kahan J, et al. Validity of criteria used
for detecting under use of coronary revascularisation. JAMA
1995; 274:632-8.

. McClements BM, Campbell NPS, Cochrane D, Stockman S.
Direct access exercise electrocardiography: a new service
that improves the management of suspected ischaemic heart
disease in the community. Br Heart J 1994; 71:531-5.

. Sulke AN, Paul VE, Taylor CJ, Roberts RH, Norris ADC.
Open access exercise electrocardiography: a service to
improve management of ischaemic heart disease by general
practitioners. / Roy Soc Med 1991; 84:590-4.

. Ghandi MM, Lampe FC, Wood DA. Management of angina
pectoris in general practice: a questionnaire survey of
general practitioners. Br / Gen Pract 1995; 45:11-13.

. O'Toole L, Oates A, Channer KS. Open access to specialist
opinion is preferable. Br Med J 1995; 311:326.

10.

11.

12.

13.

14.

15.

16.

Hampton JR, Barlow AR. Open access. Br Med ] 1995;
310:611-12.

Norell M, Lythall D, Coghlan G et al. Limited value of the
resting electrocardiogram in assessing patients with recent
onset chest pain: lessons from a chest pain clinic. Br Heart |
1992; 67:53-6.

O'Toole L, Channer KS. Evaluation of a fast track cardiology
out-patient service. Br J Cardiol 1995; 2:95-9.

Duncan B, Fulton M, Morrison SL, et al. Prognosis of new
and worsening angina pectoris. Br Med J 1976; 1:981-5.

De Bono DP, Hopkins A. Report of a working party of the
joint audit committee of the British Cardiac Society and the
Royal College of Physicians of London: the investigation
and management of stable angina. J Royal Coll Phys London
1993; 27:267-73.

Cannon PJ, Connell PA, Stockley IH, Garner ST, Hampton
JR. Prevalence of angina as assessed by a survey of
prescriptions for nitrates. Lancet 1988; i:979-81.

Clarke KW, Gray D, Hampton JR. Implication of
prescriptions for nitrates: 7 year follow up of patients treated
for angina in general practice. Br Heart ] 1994; 71:38-40.



