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Abstract: Early reperfusion for ST-elevation myocardial infarction (STEMI) is well known
to improve patient outcomes. A review of patient records in one rural health service in New
South Wales, Australia, suggested that not all STEMI patients were receiving timely reperfu-
sion. Consequently, the aim of this study was to further investigate factors influencing
clinical decision making by primary care providers in relation to rural STEMI patients.
This cross-sectional observational study was in two phases, a retrospective audit of patient
records and a survey of rural general practitioners (GPs). In the first phase, patients with
STEMI who were referred from small rural hospitals to a regional hospital emergency
department (ED) were identified through the local health district database. In phase two,
information from the database informed questions for a survey distributed to the GP visiting
medical officers (VMOs) at small rural hospitals in the region. The survey was designed to
ascertain factors that may contribute to delays in the care of STEMI patients. Of the STEMI
patients identified (n = 139), 15% (21) who were eligible for medical reperfusion were not
administered thrombolysis within 4 hours of triage. Auditing of this group's records found
that ECGs were inaccurately interpreted for 76% of the missed STEMI patients. In the
survey, about 55% of the GP respondents said they “very much agree” with the statement
that they felt competent in STEMI management. Only 64% of the GP VMOs agreed they felt
competent in diagnosis and management of a failed thrombolysis and not all respondents
were aware of the relevant clinical guideline. Patients with missed STEMI are at higher risk
of morbidity and mortality and increased length of stay, adding burden to the patient, carer
and health service. Without addressing gaps in service provision and better adherence to
clinical guidelines, unacceptable delays in STEMI management in rural health services are
likely to continue.
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Introduction

The disparity between ST-Elevation Myocardial Infarction (STEMI) patients’ man-
agement guidelines and actual clinical practice has been highlighted previously,'
but it remains unclear how clinical practice gaps manifest in relatively small rural
emergency departments (EDs). The delayed management of STEMI is associated
with increased morbidity and mortality,” resulting from occluded arteries not being
reopened (reperfusion) either by percutaneous coronary intervention (PCI) or intra-
venous fibrinolytic therapy (thrombolysis).” While PCI is associated with lower
mortality, non-fatal reinfarction and stroke,3 in rural EDs, remote from large
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regional hospitals, reperfusion is by thrombolysis, as
access to an angiographic facility is not immediate, if
possible at all. Patients with missed STEMI or those not
managed according to recommended guidelines are at
increased risk of lengthy hospital stay, which in turn
adds burden to the patients, carers and health services.

STEMI Management Guidelines

In Australia, the National Heart Foundation of Australia
and Cardiac Society of Australia and New Zealand’s
Clinical Guidelines for Management of Acute Coronary
Syndrome (ACS)* and the Australian Commission on
Safety and Quality in Health Care’s ACS Clinical Care
Standard® define minimum care requirements for STEMI
patients. Other countries have similar guidelines.® To com-
mence timely STEMI management, patients must be
triaged as a minimum category 2 and should have an
electrocardiogram (ECG) performed and reviewed by
a competent physician within 10 minutes of arrival in
ED. The Minimum Standards for Chest Pain Evaluation
of the New South Wales (NSW) Ministry of Health (MoH)
(2011)” provide an evidence-based clinical tool that directs
the patients’ care with ACS in ED, including triage, risk
stratification, diagnostic test recommendations, timelines,
and medication dosages. The more recent NSW MoH
Pathway for Acute Coronary Syndrome Assessment
(PACSA)® is specifically designed for use by all remote,
rural and metropolitan health services and contains rele-

vant checklists and flowcharts.

Issues in Rural STEMI Management
To illustrate the issues and challenges at small rural hos-
pitals in one region of New South Wales, Australia, this
article incorporates the findings of a retrospective clinical
audit of STEMI patients transferred to the tertiary referral
hospital from smaller outlying hospitals. Also included
below are results from a survey of GP Visiting Medical
Officers (VMOs) at small rural hospitals about factors that
they perceived may delay the management of STEMI
patients. Ethics clearance for the combined clinic audit
and survey was received from the relevant Hunter New
England Human Research Ethics Committee [Reference
No: 2018/ETH00643; December 2018]. Data access com-
plied with the National Health and Medical Research
Council National Statement on the Conduct of Research
on Humans, as updated in 2018.

Clinical Audit

To better appreciate the clinical management of rural
STEMI patients, medical records were audited for 2016
and 2017 of patients who presented to rural EDs at small
rural hospitals in the region and were subsequently trans-
ferred to the referral hospital. The aim was to identify mis-
diagnosed STEMI patients and establish common variables,
including demographic or locational factors, results of diag-
nostic tests, duration of hospitalisation or readmission, and
apparent delays in treatment. The audit was conducted by
a Clinical Nurse Consultant in Cardiology. Complex STEMI
ECG diagnoses were blind-reviewed by a Consultant
Cardiologist for confirmation that ECG changes were clini-
cally significant relative to treatment options.

There were 139 patients who met the eligibility criteria
and who had a STEMI confirmed by ECG, of which 57%
were males and the average age was 69 years. One of these
patients identified as being of Aboriginal or Torres Strait
Islander origin. The patients were transferred from hospi-
tals in 21 different towns in the region, classified accord-
ing to the Australian Statistical Geographical Standard —
Remoteness Area’ as RA3 (Outer Regional) (n = 18) or
RA2 (Inner Regional) (n = 3). The population size of the
RA3 towns ranged between about 1150 and 7400, while
all the RA2 towns had greater than 25,000 residents.

Twenty-one of the patients (15%) were considered to
have a “missed STEMI”, which was defined as not having
been diagnosed as having had a STEMI within 4 hours of
their initial ED presentation, despite being eligible for
thrombolysis. This excluded patients who had early-
documented absolute or relative contraindications for
thrombolysis and were not eligible for active treatment
(n = 6), or those who had an explainable delay (n = 2).
Patients were also excluded who had a complex STEMI
ECG that the Consultant Cardiologist considered beyond
the interpretive capabilities of most rural GPs (n = 2).

Data showed that 13 of the “missed STEMI” patients
(64%) were not seen in ED by a GP for 15 minutes or
more after their initial presentation and for 16 patients
(76%) their initial ECG was misinterpreted. With 18% of
patients in the audit having been triaged as category 3 or 4,
the response time was delayed for those patients.
Figure 1A shows clinical outcomes for the 21 patients
who were initially misdiagnosed, for whom the mean
length of stay in hospital initially was 5.4 days, while 8
(38%) were readmitted within 28 days with a cardiac
related condition.
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Survey Findings

The survey was performed to explore the factors influen-
cing clinical decision-making in patients suspected of
STEMI. The survey was conducted by the first author in
March 2019, with advice and assistance from the co-
authors. Of the 66 questionnaires posted to GP VMOs in
the region, 22 (33%) were completed and returned.
Questions explored the participants’ self-perceptions of
their competency in managing STEMI patients, as well
as their perceptions of support they received. The ques-
tionnaire consisted of 20 statements, with responses on

a 5-point scale: “Very much agree”; “Somewhat agree”;
“Neither agree or disagree”; “Somewhat disagree”; or “Do
not agree”. In addition, space was provided for an open-
ended comment. The list of questions is included as a
Supplementary File.

About 55% of the GP respondents said they “Very
much agree” with the statement that they felt competent
in STEMI management and a further 41% said they
“Somewhat agree”; yet, for 76% of the missed STEMI
patients whose records were audited, ECGs were inaccu-
their

rately interpreted, which potentially delayed

A Clinical Outcomes of Missed STEMI Patients

(n=21)
I e
D' o o ol e s oo e e e e e s ' g S, et o o
S T B O .
2 .
A REEEE S TELLEE  SEECTET SRR
-
R R R
R R UCISIUNRRSREN SO SRR
CRE PR IRIRIRR R —
2 - - _ NN Zpeec
l (N R S I'S'SSSSSSTTT| O FrrEmEs -
0
Percutaneous Surgery ICU Admission Readmission Death
Intervention < 28 days
B Rural GP Awareness & Use of Prescribed Chest Pain Pathway
(n=22)
6 ====-em-eeemeeeeeecesieceseceseeeeseecsseeeeeeseeeaa-
A LR e e T
g .. .
T 12 --J - W Aware of pathway ~ -==---
210 -4 b----cemmemeeeaae s emmme-
8 ORoutinely complete pathway
f 8§ =«cdlBlEL ccccccnccccananss 0000 eeses
B eI s S R S G S O S SRS
S 4 --H |----gmmr—j--------mmeeeeeememmmmm e
2
R | | —— [T =
B = | W
Vervmuch  Somewhat Neither agree  Somewhat  No not agree
agree agree or disagree disagree

Figure | (A) Outcomes for patients not initially diagnosed with a STEMI at rural hospitals and, (B) responses from GP YMOs about awareness and use of the chest pain

clinical pathway.
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progression to definitive care. Only 64% of the GP VMOs
agreed they felt competent in diagnosis and management
of a failed thrombolysis. As shown in Figure 1B, 15
respondents (68%) “Very much agreed” and 4 (18%)
“Somewhat agreed” that they were aware of the NSW
MoH chest pain pathway, with the remaining 3 disagreeing
with that statement. In response to whether they routinely
used that clinical pathway, however, a smaller proportion
either “Very much” or “Somewhat agreed”, suggesting
a significant knowledge and practice gap for some. Only
23% “Very much agreed” that they felt competent in
diagnosing a posterior STEMI. Meanwhile, 86% of
respondents felt equally supported by local nursing staff
and the staff at the referral hospitals, but only 77% agreed
they felt supported by medical colleagues at their own
hospital.

Challenges for Small Rural Hospitals
While the sample size is small and confined to one region,
the audit and survey raised questions about accurate diag-
nosis and treatment of patients with potentially life-
threatening cardiac conditions in smaller rural health-care
settings.'® Treatment is complicated in smaller rural sites
that are isolated from PCI capable facilities and other
specialised services. Even with the latest diagnostic equip-
ment, communication technologies and pathways whereby
specialist consultation is feasible, there are still diagnostic
and treatment challenges,'' especially for vulnerable older
patients.'” The results of the survey suggest that attention
was needed to behaviours around clinical decision-making
processes, prioritisation of care, and implementation of
evidence-based guidelines and collaborative practice.
Previous studies highlight some of the challenges of
managing STEMI patients in small rural health-care facil-
ities. A qualitative study in the United States (US) demon-
strated the importance of quality improvement initiatives
in achieving pre-hospital efficiencies, with a dependency
on teamwork, technology and training.'> While the find-
ings resonate with the local, Australian experience, espe-
cially with regard to the need for greater teamwork, the
differences between the Australian and US health-care
systems render comparisons difficult. An older US study
looked at inter-hospital transfer of rural STEMI patients,
principally for the purpose of undergoing PCL'* finding
that transfer was feasible, although again, the influence of
different health-care environments and transport infra-
structure is unclear. In Australia, there is agreement in

the literature that management of STEMI of patients in
rural locations is problematic,'> with disparities evident
between rural and metropolitan management and
outcomes.'®!” This study, however, with its focus on
missed STEMIs, calls attention to some particular issues,
such as the need for better training in triage for ED nurses,
and support for rural GPs in ECG interpretation and the
recognition of failed thrombolysis, as well as greater
awareness of clinical guidelines.

It is difficult to remain competent in a setting with
limited exposure and, in the survey, half of the GP
VMOs indicated that they manage STEMI patients less
than six times per year. Further, in the busy ED setting,
adequate knowledge, interdisciplinary care and timely
decision making are not always achievable. Care may be
also compromised by some members of the multidisciplin-
ary team not appreciating the urgency and need for timely
management in order to avoid further complications or
mortality.'® This was apparent from the audit in the delays
identified in time to senior medical officer review and
patient transfer. The finding that some survey respondents
did not feel well supported by staff at the larger referral
hospitals may also contribute to delayed STEMI manage-
ment. Literature supports the need for collaboration with
cardiology and regional hospital EDs for high-risk
patients, where person-centred support is crucial for accu-
rate and timely management.'® This is well documented in
clinical guidelines and policies, being identified as
a priority in the NSW MoH Chest Pain Pathway® and in
the more recent PACSA guideline.’

Lessons Learned and

Recommendations

This small-scale study points to gaps in use of practice
guidelines, clinical knowledge, diagnostic tool use and
coordination of support mechanisms in managing patients
who present to rural EDs with a suspected STEMIL
Addressing these issues would have positive implications
for practice and potentially improved patient outcomes.
Therefore, some practical considerations for rural EDs
are as follows:

e Recurrent, structured education and reassessment of
nursing triage knowledge and skills should be imple-
mented in conjunction with First Line Emergency
Care (FLEC) training from local health service
educators.
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¢ Emergency medical team education should address
the needs of rural GP VMOs to strengthen ECG
interpretation competency and STEMI diagnosis,
with regular collaboration and follow-up.

e A centralised ECG reading service for the support of
rural GPs should be established, thus improving diag-
nostic accuracy and reducing variability in timely
interpretation.

e Debriefing among relevant practitioners after transfer
of STEMI patients would improve timely feedback
and help build knowledge and confidence of GP
VMOs at more remote sites.

Conclusion

Clinical guidelines list the steps required to provide optimum
care of STEMI patients; nevertheless, delays in treatment con-
tinue to occur, especially in smaller rural emergency depart-
ments. It is hoped that this brief article might encourage others
to perform similar clinical audits and surveys that could inform
the development of future guidelines in this important practice
arena and ultimately expedite access to high-quality care and
improve patient outcomes.
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