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INTRODUCTION

RESULTS

Improper management of Acute Coronary Syndrome (ACS) during
mountain rescues can result in death. We assess whether prehospital diagnosis and treatment of ACS in the mountains of
Snowdonia National Park (SNP) by Emergency Medical Services
(EMS) requires improvement. Mountain rescues in SNP are
conducted by Mountain Rescue Teams (MRT) with the aid of other
EMS; Search and Rescue Helicopter (SARH) and the local
Ambulance Service Trust (AST) as required. Pre-hospital diagnosis
and treatment of ACS follows the Joint Royal Colleges Ambulance
Liaison Committee (JRCALC) guidelines.(1) Pre-hospital Aspirin
300mg reduces all-cause mortality in ACS and improves the success
of primary percutaneous coronary intervention (PPCI) for ST-elevation
myocardial infarctions (STEMI), a form of ACS.(2,3)

Epidemiology of Cardiac Events in SNP
Incidence: 24.3% of medical mountain rescues in SNP were due to cardiac events (n=67),
21 patients were diagnosed by the ED with ACS (Figure 1).The annual incidence of ACS or
cardiac death on SNP’s busiest peak (Mount Snowdon) was 0.42 per 100,000 visitors.
Age: The average age of patients with a cardiac event (57.5 years) was significantly higher
than those rescued for other medical (36.4 years) or traumatic (40.4 years) mountain rescues
(T-tests p=<0.001).
Sex: Males (88.1%) were significantly more likely to require mountain rescue due to a
cardiac event compared to females (X2 p=<0.001).
Comorbidities: 78.9% of patients with ACS had a risk factor for cardiovascular disease.
Most casualties (26.3%) had either hypercholesterolemia, history of cardiovascular disease
or a previous myocardial infarction.

Accuracy of pre-hospital diagnosis and management of ACS

AIMS AND OBJECTIVES
We review the success of EMS ability to diagnose and treat ACS
during mountain rescues in SNP. We provide recommendations for
EMS to continue improvement in standards of care for ACS.
The primary objectives were to determine the accuracy of EMS
diagnosis and management of ACS during mountain rescues in SNP.
Secondary objectives included:
• Calculate annual rates of cardiac events in the mountains of SNP,
determining how frequently cardiac events (in particular ACS)
occur.
• Characterise the population of patients requiring mountain rescues
for cardiac events in SNP, to help improve EMS diagnosis of
patients with ACS.

Figure 1: Data flow chart of Inclusion and Exclusion
Criteria

METHODS
Our study is an observational, retrospective analysis of cardiac events
requiring mountain rescue in SNP entered in the Mountain Medicine
Database between 2004 and 2019. Inclusion criteria for the study are
shown in Figure 1. Confirmed emergency department (ED) diagnosis
of ACS and application of the JRCALC treatment guidelines for
possible ACS determined the adequacy of EMS diagnosis and
treatment.(1) Statistical significance was defined as p < 0.05.
Microsoft Office Excel and IBM SPSS V26 were used for data
analysis.
Correct diagnosis of ACS by EMS was tested through sensitivity and
specificity calculations using MedCalc. The adequacy of pre-hospital
management of ACS was correct identification of possible ACS with
administration of Aspirin, speed of delivery of Aspirin and length of
rescue after delivery of pre-hospital Aspirin.

DISCUSSION

Table 1: A table to show sensitivity and specificity of
pre-hospital diagnosis of Acute Coronary Syndrome
during medical mountain rescues in Snowdonia
National Park. Diagnosis of Acute Coronary Syndrome
was confirmed by the Emergency Department. Data
used to calculate the values are presented below.

Methods of pre-hospital delivery of Aspirin for possible ACS were split
into four categories; MRT, AST, SARH and members of the public.
Members of the public were recorded as self-administering Aspirin
independently or following the advice of AST call attendants.
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Diagnosis of ACS: The sensitivity of EMS diagnosis of ACS was lower than the specificity of
diagnosis during mountain rescues in SNP. This was not a statistically significant difference
because of overlapping confidence intervals (Table 1).
Identification of possible ACS and delivery of Aspirin: The sensitivity of EMS
identification of possible ACS and delivery of Aspirin during mountain rescues in SNP was
significantly lower than the specificity of Aspirin delivery (Table 2).
Speed of Aspirin delivery for possible ACS: A difference existed between the time to
delivery of Aspirin by different pre-hospital methods of administration (Figure 4). Patient
prescribed Aspirin (following the advice of AST call handlers) was significantly quicker than
MRT delivery (Mann Whitney U: p=0.01)
Length of Rescue for possible ACS: The average length of rescue time by EMS for
possible ACS following call-out to Emergency Services was 119.9 minutes. There was no
difference in length of rescue for possible ACS based on who delivered Aspirin (Figure 3);
Kruskal-Wallis p=0.09. However, all patients that received PPCI for a STEMI were evacuated
by SARH (n=3).

Table 2: A table to show sensitivity and specificity of
pre-hospital delivery of Aspirin during mountain rescues
in Snowdonia National Park. Correct administration of
Aspirin was judged by the identification of possible ACS
in accordance with the JRCALC guidelines for medical
mountain rescues. Data used to calculate the values are
presented below.(1)

Cardiac events are a rare but important cause of mountain rescue in SNP and
worldwide.(4,5) Based on observations of mountain rescues in SNP and a meta-analysis of
pre-hospital diagnosis, the sensitivity of EMS diagnosis of ACS can be improved.(6) We
recommend EMS have a reduced threshold for diagnosis of ACS in high risk patients with
chest pain to improve sensitivity of pre-hospital diagnosis. As witnessed in SNP and analysis
of cardiac events by other studies, this is predominantly males over 50 with multiple
comorbidities for cardiac disease.(4,5,7) MRT are dispatched by police following a call to the
Emergency Services. MRT have longer times to delivery of Aspirin in possible ACS, reaching
patients inaccessible by road on foot.(8) At present MRT call attendants are unable to
recommend self-administration of Aspirin in patients with cardiac chest pain. An adaptation of
pre-hospital practice for mountain rescues in SNP may involve training MRT call attendants
to advise patients take Aspirin when ACS is likely, as is done by AST call handlers. This may
improve speed to delivery of Aspirin in MRT rescues and reduce length of pre-hospital rescue
for possible cases of ACS. Also, early identification of patients with a time critical cardiac
event could prompt MRT call handlers to mobilise a SARH for rapid transport to definitive
hospital care or PPCI; recommended within two-hours of onset of ACS.(1) This could be
coupled with public education schemes for members of the public to carry Aspirin in their first
aid packs, allowing Aspirin to be administered in the mountains before interaction with a prehospital clinician.

Figure 2: Box and Whisker plot representing the time to prehospital delivery of Aspirin following call out to the Emergency
Services in the mountains of Snowdonia National Park.
Aspirin was administered by Ambulance Service Trust (N=3),
Mountain Rescue Team (N=10), Search and Rescue
Helicopter (N=7), and Members of the Public (N=6). Eight
patients had an unrecorded time for delivery of pre-hospital
Aspirin.

Figure 3: A Box and Whisker plot of the mean length of
rescue following call out to the Emergency Services in the
mountains of Snowdonia National Park based on the
method of pre-hospital delivery of Aspirin. Four patients had
pre-hospital Aspirin administered for Aspirin without the
type of delivery documented.

CONCLUSION

Prehospital diagnosis had a lower sensitivity compared to specificity for
diagnosis and treatment of ACS. Pre-hospital administration of Aspirin by members of the
public was found to be significantly faster than MRT delivery. Investigations into the viability of
training MRT call handlers to advise casualties to take Aspirin before interaction with a prehospital clinician is a priority. This may be shown to improve patient outcomes from ACS
requiring mountain rescue.
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