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ABSTRACT

Objectives The Manchester Acute Coronary Syndromes
ECG (MACS-ECG) prediction model calculates a score
based on objective ECG measurements to give the
probability of a non-ST elevation myocardial infarction
(NSTEMI). The model showed good performance in the
emergency department (ED), but its accuracy in the
pre-hospital setting is unknown. We aimed to externally
validate MACS-ECG in the pre-hospital environment.
Methods We undertook a secondary analysis from

the Pre-hospital Evaluation of Sensitive Troponin
(PRESTO) study, a multi-centre prospective study to
validate decision aids in the pre-hospital setting (26
February 2019 to 23 March 2020). Patients with chest
pain where the treating paramedic suspected acute
coronary syndrome were included. Paramedics collected
demographic and historical data and interpreted ECGs
contemporaneously (as ‘normal’ or "abnormal’). After
completing recruitment, we analysed ECGs to calculate
the MACS-ECG score, using both a pre-defined threshold
and a novel threshold that optimises sensitivity to
differentiate AMI from non-AMI. This was compared
with subjective ECG interpretation by paramedics. The
diagnosis of AMI was adjudicated by two investigators
based on serial troponin testing in hospital.

Results Of 691 participants, 87 had type 1 AMI

and 687 had complete data for paramedic ECG
interpretation. The MACS-ECG model had a C-index

of 0.68 (95% Cl: 0.61 to 0.75). At the pre-determined
cut-off, MACS-ECG had 2.3% (95% Cl: 0.3% to 8.1%)
sensitivity, 99.5% (95% Cl: 98.6% to 99.9%) specificity,
40.0% (95% Cl: 10.2% to 79.3%) positive predictive
value (PPV) and 87.6% (87.3% to 88.0%) negative
predictive value (NPV). At the optimal threshold for
sensitivity, MACS-ECG had 50.6% sensitivity (39.6% to
61.5%), 83.1% specificity (79.9% to 86.0%), 30.1%
PPV (24.7% to 36.2%) and 92.1% NPV (90.4% to
93.5%). In comparison, paramedics had a sensitivity of
71.3% (95% Cl: 60.8% to 80.5%) with 53.8% (95% Cl:
53.8% to 61.8%) specificity, 19.7% (17.2% to 22.45%)
PPV and 93.3% (90.8% to 95.1%) NPV.

Conclusion Neither MACS-ECG nor paramedic ECG
interpretation had a sufficiently high PPV or NPV to 'rule
in" or 'rule out’ NSTEMI alone.

BACKGROUND
Chest pain is one of the most common reasons
for an emergency ambulance to be requested.’? A
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= The Manchester Acute Coronary Syndromes
ECG (MACS-ECG) prediction model has been
derived and validated to identify non-ST
elevation myocardial infarction (NSTEMI) in
patients with acute chest pain in the emergency
department.

= MACS-ECG has similar diagnostic accuracy to
an emergency physician.

= MACS-ECG uses objective parameters without
requiring subjective ECG interpretation, which
is an advantage for use in the prehospital
environment.

WHAT THIS STUDY ADDS

= In this secondary analysis of the PRESTO
data, MACS-ECG had a relatively low c-index
and showed very low sensitivity at both the
pre-determined and optimum cut-off in the
prehospital environment.

= Paramedic ECG interpretation had superior
sensitivity but lower specificity.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Future research should focus on using different
methods to extract digital ECG data and derive
prediction models that can detect NSTEMI, for
example, by using deep learning with a large
dataset. Focusing on paramedic training and
other diagnostic information, such as point of

care troponin testing, may have a greater yield.

diagnosis of acute myocardial infarction (AMI) is
often suspected from the clinical history. In such
cases, the ECG is the first-line investigation and
should be recorded in the pre-hospital environ-
ment.” This will identify an ST elevation myocar-
dial infarction (STEMI), which is indicative of acute
coronary occlusion, in some patients. Patients with
STEMI require immediate revascularisation and
should be transported to a heart attack centre.

All other patients with suspected AMI (non-ST
elevation AMI (NSTEMI)) will require transport to
hospital for further diagnostic tests. However, only
a minority of these patients have NSTEMIL* Most
patients do not require inpatient treatment. There
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is, therefore, great potential to reduce unnecessary transport to
hospital by improving pre-hospital diagnostics for NSTEMI.

In hospital emergency departments (EDs), decision aids such
as the HEART (History, ECG, Age, Risk factors, Troponin)
score or Troponin-only Manchester Acute Coronary Syndromes
(T-MACS) are widely used to rapidly identify patients in whom
the diagnosis of NSTEMI can be safely ‘ruled out’.> ® There has
been growing interest in deploying such decision aids in the
pre-hospital environment. One barrier to implementation is the
requirement for paramedics to interpret ECGs for signs of acute
ischaemia (other than STEMI). This is not currently a routine
element of clinical practice for paramedics.

The Manchester Acute Coronary Syndromes ECG
(MACS-ECG) prediction model was recently derived and exter-
nally validated within an in-hospital setting (table 1).” MACS-ECG
uses objective ECG measurements to calculate a score, which can
be used to determine the probability of NSTEMI. At a cut-off of
27.4% calculated probability, MACS-ECG had a specificity of
95.29% and a sensitivity of 23.5% for NSTEMI when externally
validated.” This is similar to the accuracy obtained with subjec-
tive ECG interpretation by emergency physicians. For example,
in a validation study of the HEART score, we calculated that
the sensitivity of significant ST depression (as interpreted by the
treating emergency physician) was 20.0% for acute coronary
syndrome (ACS), whereas the specificity was 97.2%.% However,
the predictive accuracy of this model within a pre-hospital
setting is unknown.

MACS-ECG may have particular advantages in the pre-
hospital setting. Paramedics are generally trained to recognise
STEMI but are not routinely trained to detect ECG signs of
NSTEMI. Avoiding the need for subjective interpretation could
therefore facilitate pre-hospital diagnostics, for example, along-
side point of care troponin testing or by identifying high-risk
patients who may benefit from immediate transport to a heart
attack centre, bypassing local hospitals. This would reduce the
need for secondary ambulance transfer for patients requiring
coronary intervention, an approach that has been shown to
reduce time to angiography.’ ' At present, calculating the output
of the MACS-ECG model requires manual measurements (of T
wave height and ST depression). However, if shown to be suffi-
ciently accurate for clinical use, it could be incorporated in ECG
software applications to produce automated interpretation for
possible NSTEMI.

Therefore, we aimed to evaluate the diagnostic accuracy of the
MACS-ECG prediction model in the pre-hospital environment.
Next, we aimed to compare the accuracy of the MACS-ECG
prediction model to that of paramedic ECG interpretation.

METHODS
Study design and setting

This is a secondary analysis of the Pre-hospital Evaluation of
Sensitive Troponin (PRESTO) study data.'’ The PRESTO study

Table 1 Variables included in the MACS-ECG model

was a multi-centre prospective diagnostic test accuracy study
taking place at 12 hospitals and 4 NHS ambulance trusts in the
UK (listed in the online supplemental appendix 1) and funded by
the National Institute for Health and Care Research for Patient
Benefit scheme. Its primary objective was to evaluate the diag-
nostic accuracy of decision aids (T-MACS and the HEART score)
used with point of care cardiac troponin assays for identifying
AMI in the pre-hospital setting. Data were collected between 26
February 2019 and 23 March 2020. The study received ethical
approval from the East of Scotland Research Ethics Service
(reference 18/ES/0101) and was prospectively registered at clin-
icaltrials.gov (reference NCT03561051).

Participants

We included adult patients aged >18 years who received an
emergency ambulance response for a primary complaint of chest
pain in whom participating paramedics suspected the diagnosis
of an ACS. We excluded participants who had STEMI on the pre-
hospital ECG, those who had no pre-hospital ECG available for
analysis and participants who had an uninterpretable ECG. All
participants provided initial verbal consent in the pre-hospital
environment. Full written informed consent was then sought
in hospital or once the patient had been discharged home. We
excluded participants who declined to provide written informed
consent and those who could not be contacted to obtain written
consent.

Paramedics who participated in screening and data collection
during the PRESTO study were provided with bespoke training.
This included training in the fundamentals of Good Clinical
Practice, study protocol training and training in the interpreta-
tion of ECGs for signs of acute ischaemia. Training was made
available in both face-to-face and online formats.

Data collection
Paramedics recorded ECGs as part of the routine clinical care
they provided for patients with suspected ACS, prior to trans-
porting patients to hospital. The ECGs were then uploaded to
the electronic case report form environment (Castor EDC). Para-
medics interpreted the ECGs during the pre-hospital phase of
patient care. They were asked to interpret each ECG as ‘normal’
or ‘abnormal’ and to specifically note the presence or absence of
left bundle branch block (LBBB), abnormal T wave inversion and
ST depression. At the time of interpretation, paramedics were
blinded to all biomarker results (all troponin testing, including
point of care troponin testing, was undertaken in the hospital)
and, because of the timing of interpretation, to patient outcome.
ECG data for calculation of the output of the MACS-ECG
model were extracted using a bespoke digital calliper.'* EP Calli-
pers is a computer programme designed to measure electronic
ECG for heart rate, voltage and ECG changes in millimetres.'?
The software is not automated. Researchers must select two
points on the ECG (a reference point and the point of interest)
and the software will measure the distance between those. First,
measurements were calibrated against the original ECG calibra-

VErfalles Coefficient tion waveform. Second, measurements were taken to the nearest
T wave helght n1l IF aiovel0.2mV 0.001200244 0.5 mm using digital callipers. The primary researcher extracted
T = TR ECG data. A sample of approximately 15% of all ECGs,
P — : including all ECGs with imperfect resolution, were also checked
Mean ST depression in leads 2 and 3 0.026625591 . . . .
: = . by a second investigator. Any discrepancies were resolved by
Mean ST epression In ‘ea sV2andV3 0007130889 discussion. All participants with ECGs that had insufficient
CEIRE ISR 001802942 quality to allow clear measurement of the required parameters
TS L ELBE were excluded from this analysis.
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Researchers measured all ECG parameters required for calcu-
lation of the MACS-ECG prediction model output including the
height of the T wave in V1, the presence or absence of Wellen’s
syndrome type A, the mean ST depression in leads II and III, the
mean ST depression in leads V2 and V3 and the mean ST depres-
sion in leads V5 and V6. In accordance with the original study,
ST depression was measured 80 ms after the ] point.

Using a bespoke case report form, participating paramedics
also collected data on patient demographics, the time and date
of the ambulance response, past medical history and physical
observations.

Outcomes

The primary outcome (or target condition) was a diagnosis of
type 1 AMI. The diagnosis of AMI was adjudicated by two inves-
tigators acting independently (EC and JC). AMI was adjudicated
in accordance with the fourth universal definition of myocardial
infarction, which requires a rise and/or fall of cardiac troponin
with at least one concentration above the 99th percentile upper
reference limit, combined with at least one of the following:
symptoms of myocardial ischaemia, new ischaemic echocar-
diogram changes, pathological Q wave or ECG changes." All
patients were transported to hospital and underwent laboratory
troponin testing in accordance with contemporary national and/
or international guidance, which formed the reference standard
investigations for AMI.

Secondary outcomes included major adverse cardiac events
(MACEs). MACE was defined as the occurrence of death (all
cause), coronary revascularisation or incident AMI within 30
days.

Sample size

The sample size for the PRESTO study was calculated assuming
that the prevalence of the primary outcome would be approxi-
mately 10%, assuming that the index test evaluated had a spec-
ificity of approximately 45% and assuming that the index test
would achieve 100% sensitivity. We also accounted for 5%-10%
of patients having missing data. This would require a total
sample size of 700 participants. This sample size calculation
applied to the primary analyses for the PRESTO study. As this
is a secondary analysis of data from PRESTO, no formal sample
size calculation was performed for this work.

Statistical methods

Continuous data were summarised using mean and SD, while
categorical variables were summarised using frequencies and
percentages. We summarised the data both as a whole cohort
and across subgroups of those who did and did not have the
primary outcome.

Predictive performance of the model was quantified using cali-
bration (agreement between the observed and expected event
proportions) and discrimination (ability of the model to differ-
entiate those who had the event from those who did not). For
calibration, we produced calibration plots. For discrimination,
we constructed a receiver operating characteristic (ROC) curve,
with this summarised using the C-index was calculated with 95%
Cls (where a C-index of 0.5 indicates discrimination no better
than change, and values closer to 1 being better discrimination).
Additionally, we calculated test characteristics (sensitivity, spec-
ificity, positive predictive value (PPV) and negative predictive
value (NPV)) with respective 95% Cls using the cut-off defined
in the original derivation study for MACS-ECG (27.44% proba-
bility). In an exploratory analysis, we also proceeded to calculate

Number of participants
consented n = 817

Not meeting eligibility
criterian=5

- No chest pain n=3
- No suspicion of ACS n
=2

[ Eligible participants n = 812 }
—
[

Valid ECG for reference
standard n = 691

> Missing paramedic analysis
n=4

Paramedic ECG analysis n = 687

- Missing prehospital ECG
n=61
- ECG uninterpretable n=49

No adjudication for AMI
diagnosisn=11

Eligible for
primary analysis

Eligible for
primary analysis

Figure 1 Flow diagram of patient’s inclusion. ACS, acute coronary
syndrome; AMI, acute myocardial infarction.

test characteristics at the cut-off with maximum sensitivity for
AMI. Finally, we calculated the sensitivity, specificity, PPV and
NPV of paramedic ECG interpretation (normal vs abnormal
ECG) for type 1 AMIL

Statistical analyses were undertaken using SPSS, V.27.0 (SPSS)
except for calculation of sensitivity, and specificity, for which we
used MedCalc software online.'*

RESULTS

A total of 817 patients were included in the original PRESTO
study, of which 691 were eligible for inclusion in the primary
analysis of validating MACS-ECG for type 1 AMI prediction and
687 were eligible in the analysis of paramedic’s ECG analysis
accuracy for type 1 AMI prediction (figure 1). Baseline char-
acteristics of the included participants are reported in table 2.
Among the 691 participants, 87 (12.6%) patients had an adjudi-
cated diagnosis of type 1 AMI.

Using the originally derived cut-off (27.4% calculated proba-
bility of NSTEMI), MACS-ECG had a C-index of 0.68 (95% CI:
0.61 to 0.75). The diagnostic performance for prevalent AMI is
summarised in tables 3 and 4. The model had low sensitivity of
2.3% (95% CI: 0.3% to 8.1%) and high specificity 99.5% (95%
CL: 98.6% to 99.99%). In an exploratory analysis, we identified
that the ROC-optimised cut-off to maximise the sensitivity of
MACS-ECG was at a probability of 9.56% for NSTSEMI. The
test characteristics at that optimised cut-off are shown in table 4.
The optimised model showed a sensitivity of 50.6% (95% CI:
39.6% to 61.5%) and specificity of 83.1% (95% CI: 79.9% to
86.000).

By categorising pre-hospital ECGs as ‘normal’ or ‘abnormal’,
paramedic ECG interpretation had a sensitivity of 71.3% (95%
CI: 60.7% to 80.5%) and specificity of 53.8% (95% CI: 53.8%
to 61.8%). The diagnostic performance of paramedic ECG anal-
ysis is summarised in tables 5 and 6.
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Table 2 Summary of baseline characteristics

All n (%) Had AMI n (%) Did not have AMI n (%) 604

691 87 (12.6) (87.4) Missing n (%)
Age, mean (SD) 63.68 (15.3) 68.11 (13.8) 63.04 (15.4) 0
Male sex, n (%) 398 (57.6) 59 (67.8) 339 (56.1) 0
Female sex, n (%) 293 (42.4) 28 (32.3) 265 (43.9) 0
Hypertension, n (%) 360 (52.2) 56 (64.4) 304 (50.4) 1(.1)
Hyperlipidaemia, n (%) 162 (23.5) 22 (25.3) 140 (23.2) 1(.1)
Diabetes, n (%) 141 (20.4) 25 (28.7) 116 (19.2) 1(.1)
Previous CVA or TIA, n (%) 64 (9.3) 13(14.9) 51 (8.5) 2(3)
Peripheral vascular disease, n (%) 28 (4.1) 7 (8.0) 21 (3.5) 2(.3)
Prior PCl or CABG, n (%) 163 (23.6) 34 (39.1) 129 (21.4) 1(.1)
Previous AMI, n (%) 194 (28.1) 40 (46.0) 154 (25.5) 0(.0)
Heart failure, n (%) 47 (6.8) 7 (8.0) 40 (6.7) 3(.4)
Pre-hospital ECG normal, n (%)* 372 (54.1) 25 (28.7) 347 (57.8) 4(.6)
Pre-hospital ECG shows LBBB, n (%)* 23 (3.4) 5(5.7) 18 (3.0) 10 (1.4)
Pre-hospital ECG shows ST depression, n (%)* 87 (12.8) 29 (33.3) 58 (9.8) 10 (1.4)
Pre-hospital ECG shows abnormal T inversion, n (%)* 102 (15) 24 (27.6) 78 (13.1) 10 (1.4)

*ECG interpretation by the treating paramedic.

AMI, acute myocardial infarction; CABG, coronary artery bypass graft; CVA, cerebral vascular accident; LBBB, left bundle branch block; PCI, Percutaneous coronary intervention;

TIA, transient ischaemic attack.

We further evaluated the accuracy of paramedic interpretation
of specific ECG parameters (including ST elevation, ST depres-
sion, T wave inversion and LBBB). Those findings are reported
in online supplemental appendix 2. In general, paramedics
achieved high specificity when interpreting these parameters,
with sensitivity varying between 10.3% (for ST elevation), 5.7%
(for LBBB), 33.3% (for ST depression) and 40% (for T wave
inversion).

A calibration plot for the MACS-ECG model is shown in
online supplemental appendix 3. This demonstrates systematic
underprediction of risk with a gradient of 0.0628 (whereas a
perfectly calibrated model will have a gradient of 1) with an
intercept of 0.0852. Only six probability deciles could be created
for the calibration plot because over 80% of participants had no
abnormalities on ECG and thus had the same expected proba-
bility of AMIL.

DISCUSSION

In this paper, we have evaluated the validity of the MACS-ECG
model for pre-hospital detection of NSTEMI in chest pain
patients with suspected ACS. The MACS-ECG model showed
very low sensitivity and had a relatively low C-index. Even
identifying the cut-off for predicted probability (calculated by
MACS-ECG) that had maximum sensitivity would not yield a
satisfactory balance between sensitivity and specificity to inform
clinical decision making. However, paramedic ECG interpreta-
tion had superior sensitivity in this study. Specificity was lower,
though this may reflect the nature of the question (‘normal’
vs ‘abnormal’” ECG). Of the two approaches, it appears that

Table 3  Proportion of patients with AMI in validation of the MACS-
ECG

Total : 691 AMI No AMI
Prediction model positive 2 3
Prediction model negative 85 601

AMI, acute myocardial infraction; MACS-ECG, Manchester Acute Coronary
Syndromes ECG.

paramedic interpretation of an ECG as ‘abnormal’ is more likely
to add clinical value given the extremely low sensitivity of the
MACS-ECG model.

The MACS-ECG model showed higher sensitivity during the
initial derivation study than in this external validation study,
reflecting that this study focused on the performance within a
pre-hospital setting. In the derivation, the model had a sensi-
tivity of 25.6% and specificity of 96.3%.” It is unclear why there
was such a discrepancy in sensitivity between studies, though
there are many differences between hospital and pre-hospital
environments. Pre-hospital ECGs may, for example, have been
more subject to movement artefact or the precision of the ECG
machines could be different.

The optimal sensitivity, specificity, PPV and NPV for an ECG
prediction model are hard to specify and will depend on how
the ECG interpretation is to be used. It is unlikely that the ECG
alone could ever be used to rule out AMI and accounting for
other information, such as cardiac troponin concentrations,
is likely to be important. In this study, we hoped to show that
MACS-ECG would be at least no worse than paramedic ECG
interpretation. Had that been proven, it may have been possible
to replace the need for subjective interpretation (and with it
the ongoing training requirements) with an automated calcula-
tion. However, our findings clearly suggest that paramedic ECG

Table 4 Diagnostic performance of MACS-ECG
Original cut-off

Original cut-off Optimised cut-off

Sensitivity (95% Cl) 2.3% (0.28% to 8.06%) 50.57% (39.6% to 61.5%)
Specificity (95% Cl) 99.5% (98.6% to 99.9%) 83.11% (79.9% to 86.0%)
NPV (95% Cl) 87.6% (87.3% to 88.0%) 92.1% (90.4% to 93.5%)
PPV (95% Cl) 40.0% (10.2% to 79.7%) 30.1% (24.7% to 36.2%)

Original cut-off: predicted probability for NSTEMI of 27.4%.

Optimised cut-off: predicted probability for NSTEMI of 9.56% AMI.

AMI, acute myocardial infraction; MACS-ECG, Manchester Acute Coronary
Syndromes ECG; NPV, negative predictive value; NSTEMI, non-ST elevation
myocardial infarction; PPV, positive predictive value.
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Table 5 2x2 table for the diagnostic accuracy of paramedic ECG
interpretation ('normal’ vs ‘abnormal’) for NSTEMI

Total : 687 AMI No AMI
Abnormal ECG 62 253
Normal ECG 25 347

AMI, acute myocardial infraction; NSTEMI, non-ST elevation myocardial infarction.

interpretation is superior to use of the MACS-ECG model in the
pre-hospital environment.

Focusing future efforts on enhancing paramedic training may
add greater value than continued attempts to implement auto-
mated systems for interpretation. A Canadian study investigated
the sensitivity of paramedics detecting STEMI in pre-hospital
environment before and after taking an ECG interpretation
course." Prior to the additional training, paramedics had a sensi-
tivity of 78%. This increased to 99% with a specificity of 68%
after 21 hours of training.” Another study investigated the feasi-
bility of improving NSTEMI identification in the pre-hospital
environment by sending electronic copies of ECGs from para-
medics to cardiologists; this demonstrated a 32% (95% CI: 14%
to 55%) sensitivity for the NSTEMI cases that were identified by
the cardiologist and patients were transferred directly to PCI.'®
Taken in conjunction with our findings, these data suggest that
pre-hospital ECG diagnosis of NSTEMI is likely to be challenged
by low sensitivity, regardless of how the ECG is interpreted.

Strengths and limitations

We collected data prospectively and included a comparison with
paramedic interpretation. In this study, patients were subjected
to robust reference standard testing for AMI in hospital. Our
study does have some limitations; for example, this is a substudy
nested within PRESTO, meaning that our sample size was
calculated for the primary objective of the main study and not
specifically for this analysis. It is also possible that paramedics
who recruited to the study were more confident in ECG inter-
pretation than paramedics who did not enrol patients. Finally,
because of the challenges of working in the pre-hospital envi-
ronment with unstable patients, clinical urgency and variable
environmental conditions, 49 ECGs were excluded from our
analysis due to poor recording quality or unsatisfactory resolu-
tion. This may reflect differences in the hardware available for
recording ECGs, movement artefact or artefact introduced when
uploading ECGs to the electronic case report form. Unfortu-
nately, it is an unavoidable limitation of research in this environ-
ment and therefore our study likely represents the best possible
evaluation of the MACS-ECG prediction model in real-world
pre-hospital practice.

Table 6 Test characteristics showing the diagnostic accuracy of
paramedic ECG interpretation ('normal’ vs ‘abnormal’) for NSTEMI

AMI
71.3% (60.6% to 80.5%)

Sensitivity (95% Cl)

Specificity (95% Cl) 57.8% (53.8% to 61.8%)
NPV (95% Cl) 93.3% (90.8% t0 95.1%)
PPV (95% Cl) 19.7% (17.2% to 22.4%)

AMI, acute myocardial infraction; NPV, negative predictive value; NSTEMI, non-ST
elevation myocardial infarction; PPV, positive predictive value.

Future research

If we had demonstrated that MACS-ECG had similar or better
diagnostic accuracy to subjective interpretation by paramedics,
then we could have incorporated it within decision aids (eg,
T-MACS or the HEART score) to provide an objective method
to extract diagnostic information from the ECG. Evaluating the
accuracy of T-MACS and the HEART score incorporating the
output of MACS-ECG in the place of subjective ECG interpreta-
tion may be a valuable goal for future work. However, with such
low sensitivity it seems unlikely that MACS-ECG could be used in
that manner.

It may therefore be wise for future research to focus on refining
the MACS-ECG model or using different methods to derive predic-
tion models that can detect NSTEMLI, for example, by using more
granular digital data extracted from ECG images and applying
techniques such as deep learning with large datasets. Also, previous
research has shown that paramedics are able to improve their identi-
fication of STEMI after several hours of additional training"®; there-
fore, future work should evaluate if the same is true for identification
of NSTEMI.

CONCLUSION

We found that the MACS-ECG prediction model has very low
sensitivity and high specificity for identifying NSTEMI in the pre-
hospital environment. Subjective ECG interpretation by paramedics
had higher sensitivity but lower specificity. Neither approach had a
sufficiently high PPV or NPV to ‘rule in’ or ‘rule out” NSTEMI alone.
Future work should evaluate their value alongside other information,
for example, as part of a validated decision aid.
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