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Abstract In the majority of patients with chest pain,
an acute coronary syndrome (ACS) can be ruled out.
However, early recognition of an ACS is required in or-
der to start treatment as soon as possible and reduce
risks associated with myocardial ischaemia. Because
of the lack of pre-hospital protocols to rule out an
ACS, patients with a suspected ACS are transported to
the emergency department, where the HEART score
can be used to estimate the risk of major adverse car-
diac events (MACE). Patients with a low HEART score
have a low risk of MACE. A point-of-care (POC) tro-
ponin measurement enables ambulance paramedics
to calculate the HEART score in the pre-hospital set-
ting. POC troponin measurement and HEART score
assessment have several potential advantages, includ-
ing early recognition of an ACS and identification of
high-risk patients before hospital arrival. Moreover,
pre-hospital rule-out of an ACS could prevent unnec-
essary emergency department visits. The safety and
cost-effectiveness of referring low-risk patients with
a normal POC troponin value to the general practi-
tioner are currently being investigated in the ARTICA
randomised trial. This point-of-view article demon-
strates one of the potential advantages of early detec-
tion of an ACS.
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A 49-year-old man called the emergency services be-
cause of chest pain that had been present for 10h.
Based on the patient’s symptoms, age, cardiovascular

G. W. A. Aarts · K. van der Wulp · C. Camaro (�)
Department of Cardiology, Radboud University Medical
Centre, Nijmegen, The Netherlands
Cyril.Camaro@radboudumc.nl

risk profile and electrocardiogram (ECG), he was clas-
sified as low risk by the ambulance paramedics. On-
site, a point-of-care (POC) troponinmeasurement was
performed to rule out an acute coronary syndrome
(ACS). What do we currently know about the pre-hos-
pital assessment of POC troponin and what does it
add to current daily practice? The aim of this point-of-
view article is to give an overview of the current knowl-
edge of pre-hospital POC troponin measurement and
to illustrate one of its potential advantages.

The clinical problem

In patients with chest pain, one of the main diagnostic
concerns is whether the pain is due to an ACS. Early
recognition of an ACS is essential, since patients with
ongoing ischaemia are at risk of life-threatening ar-
rhythmias [1]. Fifteen percent of patients with acute
onset of chest pain are known to have an ACS, and
pharmacological therapy should be started as soon as
possible when an ACS is diagnosed [2, 3]. It is note-
worthy that in the majority (85%) of patients with
chest pain, an ACS can be ruled out. Yet, in order
to rule out an ACS, a combination of electrocardiog-
raphy, clinical evaluation and cardiac troponin mea-
surements is required [1]. Because of the lack of pre-
hospital protocols to rule out an ACS, high numbers
of patients are transported to the emergency depart-
ment (ED) when an ACS is suspected, even when the
a priori risk for an ACS is low.

To estimate the risk for major adverse cardiac
events (MACE) in chest pain patients presenting to
the ED, the HEART (history, electrocardiogram, age,
risk factors and troponin) score can be used. This
score was designed to identify patients eligible for
early discharge from the ED [4]. Low-risk patients,
i.e. patients with a HEART score of ≤3, comprise
30% of all chest pain patients and have a 1.9% risk
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of developing short-term (30 days to 6 weeks) MACE
[5, 6]. The estimated risk of MACE decreases to 0.8%
if the troponin level is below the 99th percentile [6].
The use of a POC troponin measurement enables
ambulance paramedics to calculate an on-site HEART
score and reconsider immediate transportation to the
ED [7]. The POC troponin T assay that has been
investigated in this setting (Roche cobas h232) has
a detection width of 40–2,000ng/l (lower results are
reported as a value <40ng/l). The within-series coef-
ficient of variation is 9.3% in the low concentration
range (40–200ng/l) and yields very good analytical
concordance with high-sensitivity troponin T [8]. The
final result is available after a maximum of 12min.

Pre-hospital POC troponin measurement has sev-
eral potential advantages. First, it might lead to early
recognition of an ACS and could be used to identify
high-risk patients even before hospital arrival [9]. Sec-
ond, ruling out an ACS at home with the HEART score
and a POC troponin measurement could prevent un-

Fig. 1 Design of the ARTICA trial. (ECG electrocardiogram, LBBB left bundle branch block, PM pacemaker, BMI body mass
index, POC point-of-care)

Fig. 2 Electrocardiogram in the ambulance

necessary ED visits and subsequently reduce health-
care consumption and costs. The safety and cost-ef-
fectiveness of referring low-risk patients with a normal
POC troponin T value (<40ng/l) to the general prac-
titioner instead of the ED are currently being investi-
gated in the ARTICA randomised trial (Fig. 1; [10]).

Case description

The ambulance paramedics evaluated the aforemen-
tioned patient and assessed the HEAR score (HEART
score without the troponin component); history was
interpreted as moderately suspicious (1 point), the
ECG (Fig. 2) was interpreted as normal (0 points), age
was 49 years (1 point) and the patient’s only risk fac-
tor was smoking (1 point). The patient gave signed
informed consent to participate in the ARTICA trial
and was randomised to the intervention arm (com-
pletion of the HEART score at home with a POC tro-
ponin T measurement, instead of immediate trans-
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Fig. 3 Electrocardiogram in the emergency department, 15min after arrival

Fig. 4 Coronary angiogra-
phy. a Proximal occlusion
of the right coronary artery.
b After percutaneous coro-
nary intervention

port to the ED for further evaluation). The on-site
POC troponin T value proved to be elevated (214ng/l)
and, following study protocol, the patient was imme-
diately transported to the ED. At the ED, the first ECG
was similar to the pre-hospital ECG. Yet, awaiting clin-
ical evaluation at the ED, 15min later the ECG started
to show subtle ST-segment elevations (Fig. 3). Emer-
gency coronary angiography (CAG) (<30min after ED
admission) revealed a proximal occlusion of the right
coronary artery, for which percutaneous coronary in-
tervention (PCI) was performed successfully (Fig. 4).
According to the current European Society of Cardiol-
ogy guidelines for the management of acute myocar-
dial infarction in patients presenting with ST-segment
elevation, PCI is the preferred reperfusion strategy in
patients with an ST-segment elevation myocardial in-
farction (STEMI), provided it can be performed within

120min of the STEMI diagnosis [11]. Moreover, short-
ening of delays from diagnosis to treatment in STEMI
patients is associated with lower mortality rates [12].
In this patient, the time from STEMI diagnosis to CAG
was 15min and would have been much longer if the
patient had been transported to a non-PCI centre first.
Hypothetically, pre-hospital identification of patients
who should be transported to a primary PCI cen-
tre immediately could reduce diagnosis-to-treatment
time and subsequently reduce mortality. Therefore,
future research should aim at investigating whether
patients with elevated pre-hospital POC troponin lev-
els benefit from immediate transport to a centre with
PCI facilities.
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Conclusion

This case illustrates that pre-hospital POC troponin
measurement can result in early detection of my-
ocardial infarction and reduce diagnosis-to-treatment
time, even in low-risk patients with initially non-
suspicious ECGs. Further research is needed to in-
vestigate whether chest pain patients with elevated
pre-hospital POC troponin levels benefit from im-
mediate transport to a centre with PCI facilities. In
the meantime, the results of the ARTICA randomised
trial (Netherlands Trial Register NL7148) have to be
awaited to establish whether POC troponin measure-
ment for early rule-out of an ACS in low-risk patients
is cost-effective and safe.
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