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Cardiac pathology contributes to a
significant proportion of emergency
department (ED) attendances.

Many could be managed as urgent
outpatients and avoid hospital
admission. We evaluated a novel rapid-
access general cardiology clinic to
achieve this, implemented during the
COVID-19 pandemic.

We performed a retrospective

review of baseline characteristics,
investigations, final diagnoses, and
90-day safety (readmission, major
adverse cardiovascular events [MACE],
mortality) from electronic records and
conducted a patient experience survey.

There were 216 ED referrals made
between 1 June and 30 October 2020.
The median time to review was two
days (interquartile range 1-5). At 90
days, there were three (1.4%) re-
presentations requiring admission, two
(0.9%) MACE, and no deaths. There
were 205 (95%) successfully managed
without hospital admission. Among
surveyed patients, 96% felt they had
concerns adequately addressed in a
timely manner.

In conclusion, our rapid-access
cardiology clinic is a safe model for
outpatient management of a range of
cardiovascular presentations to the ED.

Introduction

Emergency department (ED) activity in the UK

has steadily increased, with a 12% increase in
attendances and 31% increase in downstream
admissions between 2011,/2012 and 2019/2020.!
Despite this, overall inpatient bed capacity has
reduced.? This was recognised in the National
Health Service (NHS) Long-Term Plan (2019), which

outlined an aim to reduce pressure on emergency
hospital services.® Ambulatory emergency care
services were proposed as one of multiple
measures to achieve this aim.

Presentations with suspected cardiac pathology
contribute to a significant proportion of unplanned
attendances to secondary care.*-% Of these, some
may require admission for further investigation,
but others may be safely investigated in the
outpatient setting. Rapid-access chest pain clinics
are commonplace across the UK,” but a similar
approach for other cardiac presentations is less
well-established.

Throughout the COVID-19 pandemic, there has
been increased pressure to reduce inpatient
admissions where possible, due to high levels

of COVID-19 and non-COVID-19 admissions, and
further reductions in inpatient capacity. In the initial
phase of COVID-19, most outpatient activity was
cancelled. In this context, it was recognised that
some patients presenting with suspected cardiac
pathology could be safely managed in an urgent
outpatient setting. A consultant-led rapid-access
cardiology clinic was established in our centre

to address this. Here we evaluate the safety and
efficacy of this service.

Method

This was a retrospective review of the safety and
efficacy of a new clinical service. We have reported
this in accordance with the Standards for Quality
Improvement Reporting Excellence (SQUIRE 2.0)
statement.®

The service

This consultant-led service was set up in a district
general hospital serving a local population of
500,000 patients. When initially set up in April
2020, it was a seven-day service (Monday to Friday
0800-2000, Saturday to Sunday 0900-1200)
allowing for same-day referrals from the ED. As
the pandemic progressed, increasing inpatient
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workload and low weekend uptake meant
the service was modified to a consultant-led
morning clinic (Monday to Friday 0900-
1300) with 30-minute scheduled patient
consultation slots for rapid-access referrals.

Patients with suspected cardiac pathology
were referred from the local ED via local
electronic patient record system. Patients
were booked into the next available clinic slot
by administrative staff, although consultant
triage was available if required. Referral
criteria were kept broad to maximise the
number of patients that could benefit from
our clinic. The only criteria were:

® Ability to ambulate

® A negative severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) test

® Any cardiological presentation that did not
require urgent inpatient treatment.

Of note, a separate established ambulatory
heart failure service already existed so heart
failure patients were not included in our
cohort.

Clinics were carried out in the outpatient
area of the cardiology department. There
were facilities to allow basic observations,
blood tests, 12-lead electrocardiograms
(ECGs), and bedside echocardiograms to

be performed for all presenting patients.
There was some provision of same-day
formal echocardiography and exercise
treadmill tests, and patients could be
dispensed with ambulatory blood pressure
and rhythm monitoring devices. Patients
could be referred for further investigations
(echocardiograms, computed tomography
[CT], magnetic resonance imaging [MRI])
from clinic, though this was not necessarily a
same-day service. Admission from clinic was
possible as the cardiology outpatient area
was located adjacent to a 16-bed cardiac
care unit and 28-bed cardiology ward.

Data collection

Two authors (BB, PTT) retrospectively
reviewed contemporaneous documentation
in the electronic patient record. We collected
data on baseline demographics (age, gender,
cardiovascular risk factors), referral details
(date of referral, date seen in clinic, reason
for referral), investigations performed

in clinic, outcomes from clinic (further

investigations, follow-up, admission from
clinic, final diagnosis), and safety outcomes
(90-day readmission for any reason, 90-day
readmission with original referring complaint,
90-day major adverse cardiovascular events
[MACE, defined as myocardial infarction,
stroke, aborted sudden cardiac arrest,
cardiac death], 90-day all-cause mortality,
90-day cardiovascular mortality).

We also conducted a patient survey to
evaluate patient experience of this service.
The survey was given to consecutive patients
presenting over one week to complete. This
consisted of three questions, and space for
free-text comments:

® Qverall, how would you rate your
experience in clinic? (Likert scale, 1-5)

® Do you feel your concerns were addressed
in clinic? (Yes or no)

® Do you feel you have been seen in a timely
manner? (Yes or no)

Outcomes and statistical analysis

The outcomes of interest included time from
referral to clinic appointment, investigations
performed in and after clinic, final diagnoses,
and safety outcomes (90-day readmission
for any reason, 90-day readmission with
original referring complaint, 90-day all-cause
mortality, 90-day cardiovascular mortality).

Continuous variables are summarised using
mean + standard deviation (SD) or median
(interquartile range [IQR]), while discrete
variables are summarised using percentage
incidence of each characteristic or outcome.

Ethical considerations

As this study constituted clinical audit,®
ethical approval was not required. The set-
up of the service was discussed locally with
multidisciplinary input and establishment of
the service was part of a formal agreement
within the Royal Berkshire NHS Foundation
Trust.

Results
Referral characteristics

There were 216 patients referred by the

ED to the service between 1 June and 30
October 2020. Baseline characteristics are
summarised in table 1. The mean age of
the referred population was 60.6 years, and

Table 1. Baseline characteristics,
and overall outcomes for the
referred population

Characteristic Total
(N=216)
Mean age + SD, years 60.6 + 17.1
Male, n (%) 128 (59)
Median referral to clinic time (IQR), 2 (1-5)
days
Referral indication, n (%)
Chest pain 158 (73)
Syncope 23 (11)
Palpitations 19 (9)
Documented arrhythmia 16 (7)
Miscellaneous 1(0.5)
Safety outcomes, n (%)
Direct admission from clinic 8 (4)
90-day mortality 0(0)
90-day major adverse 2(0.9)
cardiovascular events
90-day all-cause unscheduled 40 (19)
re-presentation
90-day unscheduled re-presentation 18 (8)
with same presenting complaint
Patient experience outcomes Surveyed
(N=52)
Mean overall experience, n/5 4.8
Concerns addressed in clinic, n (%) 50 (96)
Seen in a timely manner, n (%) 52 (100)

Key: IQR = interquartile range; SD = standard deviation

128 (59%) were male. The most common
reason for referral was chest pain (158/216,
73%), followed by syncope (23/216, 11%),
palpitations (19/216, 9%), and management
of documented arrhythmias (16/216, 7%).
The median time from referral to clinic
appointment was two days (IQR 1-5 days).
Of referred patients, 184 (85%) were seen in
clinic within one week (figure 1).

Safety outcomes

Safety outcomes are summarised in table 1.
Eight patients (4%) required direct admission
from clinic. Of these, six were admissions for
inpatient investigation of suspected unstable

2 | The British Journal of Cardiology | Published online 16th April 2024 | https://doi.org/10.5837/bjc.2024.017 ONLINE



Copyright Medinews (Cardiology) Limited Reproduction Prohibited

100 -
90 -
80 -
70
60 -
50 42
40
30 -
20
10

2

Cumulative frequency (%)

84 8

/

g7 100
s 88 90 9 |

/

/

0

S

<© 6‘3\’6’6‘3%&&; v 5’83 gg&% oo ,‘g&& ¥ 6’6\; g&% Q,e,‘(:b \see}(\

NO
(52
N

Time from referral to clinic appomtment

angina, one for investigation of suspected
pulmonary embolus, and one for cardioversion
of a supraventricular tachycardia. There

were 40 patients (19%) who re-presented

to the ED within 90 days, with only 18 of
these re-presenting with the same complaint
necessitating the original referral to clinic.

Overall, 11 patients (5%) required admission
within 90 days for the same complaint that
led to referral (including the eight that were
directly admitted from clinic). There were two
occurrences of MACE (0.4%) within 90 days.
The first was a patient who was referred with
palpitations and diagnosed with new atrial

ONLINE FIRST EMERGENCY MEDICINE

fibrillation (AF). He was discharged awaiting
outpatient echocardiogram but subsequently
re-presented with an out-of-hospital cardiac
arrest. The second was referred with chest
pain and diagnosed with stable angina. He was
awaiting an urgent outpatient angiogram, but
re-presented with an ST-elevation myocardial
infarction (STEMI), which was successfully
managed with primary percutaneous coronary
intervention (PCI). Both patients survived to
discharge. There were no deaths within 90
days of being seen in clinic.

Chest pain

There were 158 patients referred for further
assessment of chest pain. The average age was
60.8 years, and 64% (101,/158) were male. Of
referred patients, 39 (24.7%) had a history of
known coronary artery disease, and patients had
an average of 1.7 recognised risk factors for
coronary artery disease (smoking, hypertension,
hypercholesterolaemia, diabetes mellitus, family
history of premature coronary artery disease).

Seven patients were admitted from clinic.
Ultimately, 3/158 patients (2%) were
diagnosed with unstable angina, 37/158
patients (23%) were diagnosed with stable
angina, and 105/158 patients (66.5%) were
diagnosed with non-cardiac chest pain. In
addition, 12/158 patients (8%) received

an alternative cardiac diagnosis (table 2

and figure 2). There were 17 patients (8%)
who required a further cardiology clinic
appointment, and 54 patients (34%) who did
not require further investigation. At 90 days,
28 patients (18%) had re-attended the hospital
for any reason; 15 of these (10%) re-presented
with chest pain and two required admission.

In order to assess the appropriateness of ED
referrals for chest pain, we further classified
referrals according to guidance set out by
the National Institute for Health and Care
Excellence (NICE CG95).1° This advocates
characterising chest pain based on the
presence of:

® Constricting discomfort in the front of the
chest with or without radiation to the neck,
jaw, or arms.

® Pain precipitated by physical exertion.
® Pain relieved by rest or nitroglycerin.

There were 24 patients (15%) classified as
having typical angina (fulfilling all three criteria),

ONLINE https://doi.org/10.5837/bjc.2024.017 | Published online 16th April 2024 | The British Journal of Cardiology | 3

Prohibited

ion

ted Reproducti

imi

Copyright Medinews (Cardiology) L



Prohibited

ion

ted Reproducti

imi

Copyright Medinews (Cardiology) L

Copyright Medinews (Cardiology) Limited Reproduction Prohibited

EMERGENCY MEDICINE ONLINE FIRST

Table 2. Baseline characteristics, investigations, and outcomes for patients
referred for further evaluation of chest pain

Characteristic

Known coronary artery disease, n (%)

Mean number of cardiovascular risk factors = SD
Investigations, n (%)

CTCA

Stress testing

Invasive coronary angiography
Echocardiography

Cardiac magnetic resonance imaging
Ambulatory blood pressure monitor

Holter monitor

No additional investigations

Safety outcomes, n (%)

Direct admission from clinic

90-day mortality

90-day major adverse cardiovascular events

90-day all-cause unscheduled re-presentation

90-day unscheduled re-presentation with same presenting

complaint
Diagnoses, n (%)
Unstable angina
Stable angina
Other cardiac diagnosis
Atrial fibrillation
Hypertension
Heart failure
Pericarditis
Valvular disease
Non-cardiac pain

Did not attend

Typical Atypical Non-anginal
(N=24) (N=60) (N=74)
10 (42) 14 (23) 15 (20)
23+13 1810 15=11
5(21) 26 (43) 11 (15)
6 (25) 4(7) 4(9)
8(33) 5(8) 2(3)
10 (42) 23 (38) 28 (38)
1(4) 0(0) 1(1)
0(0) 1) 2(3)
01(0) 0(0) 2(3)
7(29) 16 (27) 31 (42)
4(17) 23 1(1)
0(0) 01(0) 01(0)
1(4) 0(0) 0(0)
5(21) 11 (18) 12 (16)
2(8) 12 (20) 6 (8)
2(8) 1) 01(0)
14 (58) 20 (33) 34
T
0(0) 2(3) 2(3)
o) oo 2
1(4) 0(0) 01(0)
5(21) 36 (60) 64 (87)
0(0) 1Q3) 01(0)

*One patient presenting with atypical symptoms was offered, but declined, invasive coronary angiography.

Key: CTCA = computed tomographic coronary angiography; SD = standard deviation

60 patients (38%) atypical angina (two of
three criteria), and 74 patients (47%) non-

anginal chest pain (one or none of the criteria).

Characteristics and outcomes for the chest
pain cohort, stratified by character of chest

pain, are summarised in table 2 and figure 2.

The rate of angiography (either CT coronary
angiography [CTCA] or invasive angiography)

was similar in those presenting with typical
or atypical symptoms: 50% and 48%,
respectively (one patient in each group had
initial CTCA then invasive angiography). In
those presenting with anginal symptoms
the rate of initial invasive angiography
was, as expected, higher (29% vs. 5%)
than those without anginal symptoms. In

those presenting with non-anginal chest
pain, only 18% underwent CTCA or invasive
angiography. The rate of diagnosis of angina
ranged from 4% (non-anginal presentations)
to 64% (anginal presentations): the overall
prevalence of angina was 25% (40/158).

Syncope

There were 23 patients referred for
assessment of suspected syncope.

Most patients underwent some form of
assessment for structural heart disease
(echocardiography or cardiac MRI: 57%,
13/23), and some form of rhythm monitoring
(Holter or implantable loop recorder: 74%,
17/23). These, and further investigations,
are summarised in table 3. Ultimately,

six patients were diagnosed with cardiac
syncope, and one with supraventricular
tachycardia; the rest were diagnosed with

a combination of vasovagal syncope, non-
cardiac syncope, and postural hypotension
(table 4). Only one patient required a further
follow-up appointment.

At 90 days, six patients had re-presented to
hospital for any reason, although only one
patient re-presented for the same reason
as the index referral; they were discharged
safely from the ED. There were no deaths at
90 days (table 3).

Palpitations

There were 19 patients referred with palpitations.
Just under half (8/19, 42%) underwent some
form of rhythm monitoring. Ten patients
underwent an assessment for structural heart
disease with echocardiography. Investigations
are summarised in table 3. One patient was
admitted from clinic with a narrow complex
tachycardia and was cardioverted with adenosine
before being discharged later that day.

Ultimately, the majority received a cardiac
diagnosis (14/19, 74%) and five were
diagnosed with benign palpitations (table 4).
At 90 days, there were three re-presentations
with non-cardiac complaints. There were no
re-presentations or admissions for cardiac
reasons (table 3).

Documented arrhythmia

There were 16 patients referred for further
assessment of a documented arrhythmia. Of
these, 11 were for atrial fibrillation or flutter
and five were for supraventricular arrhythmias
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Table 3. Investigations and outcomes for patients referred for further evaluation
of palpitations, syncope, and documented arrhythmias

Investigations, n (%)

Holter monitoring
Patient-activated device
Implantable loop recorder
Echocardiography

Bubble contrast echocardiography
Stress/exercise test

CMR

CTCA

No additional investigations
Safety outcomes, n (%)

Direct admission from clinic
90-day mortality

90-day major adverse cardiovascular events

90-day all-cause unscheduled re-presentation

90-day unscheduled re-presentation with same presenting

complaint

Syncope Palpitations Documented
(N=23) (N=19) (aer;hlyst)hmia
15 (65) 7(37) 2(13)

0(0) 1(5) 0(0)

6 (26) 0(0) 0(0)

13(57) 9 (47) 8(42)

0(0) 1(5) 0(0)

2(8) 0(0) 1(6)

3(13) 0(0) 0(0)

1(4) 0(0) 1(6)

4(17) 3(16) 6 (38)

0(0) 1(5) 0(0)

0(0) 0(0) 0(0)

0(0) 0(0) 1(6)

6 (26) 3(16) 3(19)

1(4) 0(0) 2(13)

Key: CMR = cardiac magnetic resonance imaging; CTCA = computed tomographic coronary angiography

(defined as narrow complex tachycardias that
were not AF or flutter) (table 4).

At 90 days, three patients re-presented
to hospital for any reason (table 3). Two
of these patients re-presented with issues
relating to their original referral and one
required hospital admission.

Miscellaneous

One patient was referred for assessment of a
painful implantable loop recorder site, with no
intervention indicated.

Patient experience survey

A total of 52 patients completed the patient
experience survey. Overall feedback was
positive. The mean rating of patients’ overall
experience was 4.8/5. Most, 50/52 (96%),
patients reported that they felt their concerns
had been addressed in clinic, and 52/52 (100%)
felt that they had been seen in a timely manner.

Discussion

This retrospective study demonstrates that
a rapid-access general cardiology service
can prevent unnecessary acute cardiology
admissions, while maintaining both patient
safety and satisfaction.

Rapid-access cardiology services

Rapid-access chest pain clinics have become
commonplace in the UK since National
Service Framework recommendations in
2000, but rapid-access general cardiology
clinics are less common.

Here, we report our experience of a novel
rapid-access general cardiology service
designed to help support our ED colleagues
during the COVID-19 pandemic. There were
216 ED referrals reviewed at a median of
two days. Of referred patients, 205 (95%)
were successfully managed without needing
hospital admission at any point during our

ONLINE FIRST EMERGENCY MEDICINE

90-day follow-up period, and only 11 patients
required admission to hospital within 90 days
(eight directly from clinic, and three at a later
date). We were not able to directly compare
rates of cardiology admissions to similar
periods in previous years due to numerous
confounding factors, not least changes in
healthcare delivery and patient behaviour
during the COVID-19 pandemic. However,

our finding that 95% of referred patients
were successfully managed as outpatients
suggests a significant admission avoidance
impact of this service.

Furthermore, we report good safety outcomes,
with no deaths, and two (0.9%) MACE at 90
days. There were 40 patients who re-presented
to ED, but only 18 (8%) were related to their
index referral. Overall, these figures are similar
to what has been reported in established rapid-
access chest pain clinics.!?

Finally, our service was well-received by
patients. The average overall rating of the
service was 4.8/5. In the current climate of
high ED attendances and long waiting times,!3
a service where 100% of referred patients
felt they had been seen in a timely manner,
and 96% felt their concerns were adequately
addressed, provides much-needed relief to
both emergency services and patients.

We have found only two descriptions of
similar services in the literature. One UK
centre reported outcomes for a combined
rapid-access chest pain, arrhythmia, and
heart failure service serving a population of
165,000 patients.!*!® They provided an open-
access, walk-in service for referrals from the
ED and general practitioners. Exact figures
on waiting times, re-presentations, and
readmissions were not supplied, though the
authors report most patients were seen on
the same day as referral. At one year, cardiac
mortality was 1%, and overall mortality 3%.14
A Dutch centre established a ‘one-stop’ rapid-
access cardiology clinic.!® Again, average
waiting times and admission statistics were
not supplied, though the authors reported
that all patients were seen within five working
days. At 10 years, cardiac mortality was 4%
with an overall mortality rate of 12%.

In both services, the rates of diagnosis of
non-cardiovascular causes of symptoms
ranged from 60 to 70%.14-1¢ This is slightly
higher than observed in our cohort (51%).
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This may be explained by the observation
that most non-chest pain referrals resulted

in a new cardiac diagnosis. In contrast,

67% of chest pain referrals resulted in a
diagnosis of non-cardiac chest pain, which is
in keeping with the diagnostic rates of non-
cardiac causes of chest pain among rapid-
access chest pain services in the literature.’”
Furthermore, 46.8% of referrals did not meet
NICE criteria for rapid-access chest pain
referral, which highlights an area for further
improvement of the referral process.

The success of our service relied both on

the availability of same-day investigations
(echocardiography, stress testing) to aid
diagnosis and risk stratification for safe
discharge, as well as access to urgent
outpatient investigations for timely work-up.
The volume of investigations performed is
illustrated in figure 3: wider applicability of
this service will depend on local availability of
such resources.

Limitations

This was a retrospective cohort analysis of
the population referred to the rapid-access
cardiology service. While we have shown that
most patients can be safely and effectively
managed in an outpatient manner, we were
not able to prove a reduction in cardiac
admission rates as a result. Due to the
circumstances of the COVID-19 pandemic,
which led to a change in clinical practice
and service structure, we could not perform
a direct comparison to admission rates of
previous years. Any such comparison would
likely have been confounded by an overall
decrease in inpatient admissions during the
COVID-19 pandemic.

Although the overall profile of referrals

was similar between our cohort and others
described, one notable difference is in the
lack of patients referred with suspected heart
failure to our service. While reasons for this
are not clear, it may relate to pre-existing
pathways to diagnose and manage heart
failure patients. Local general practitioners
and the ED are able to request open-access
echocardiograms for patients with suspected
heart failure, which obviates the need for
rapid-access cardiology referrals for initial
diagnosis and management. There is also

an established community heart function
service in our region for patients with known

Table 4. Diagnoses for patients referred for further evaluation of palpitations,
syncope, and documented arrhythmias (with stratification based on

management undertaken)

Diagnoses

Syncope (N=23)

Cardiac syncope

Supraventricular tachycardia
Non-cardiac syncope

Benign paroxysmal positional vertigo
Neurological event

Uncertain cause (normal investigations)
Vasovagal syncope

Postural hypotension

Palpitations (N=19)

Atrial fibrillation

Supraventricular tachycardia

Premature ventricular complexes (medical management)

Benign palpitations

Documented arrhythmia (N=16)
Atrial fibrillation

Referred to electrophysiology clinic
Outpatient DC cardioversion

Atrial flutter

Referred to electrophysiology clinic
Outpatient DC cardioversion

Supraventricular tachycardia

Referred to electrophysiology clinic (for electrophysiology study + ablation)

Key: DC = direct current

heart failure. These established outpatient
pathways may explain the lack of heart
failure-related referrals to the service.

Finally, although we present outcomes for
the short and medium term, assessment of
longer-term outcomes is necessary.

Future applications

This clinic model can provide continual
benefits in reducing inpatient admission even
beyond the exceptional pandemic conditions
that necessitated its conception. During the
COVID pandemic, when there was a significant
reduction in routine outpatient activity, it
ensured that patients with suspected cardiac
pathology are reviewed by specialists in a
timely manner. Going forward, in the context
of the significant backlog caused by multiple
waves of the pandemic, and ever-increasing

NHS waiting lists and ED attendances,'®
services like ours will expedite specialist-

led work-up and treatment of patients with
acute conditions not requiring emergent
inpatient treatment. Indeed, given the success
and safety demonstrated by our pilot, our
ambulatory rapid-access cardiology clinic has
been continued indefinitely, and is currently
being expanded to include rapid-access general
practitioner referrals. Finally, this service
model may provide a framework for other
departments to deliver rapid-access cardiology
pathways, such as mandated in UK guidance
by the Getting it Right First Time report.!?

Conclusion

This rapid-access general cardiology clinic
was effective and well-utilised, offering rapid
review of patients discharged from the ED
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Figure 3. Investigations carried out in the population referred to clinic
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