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INTRODUCTION

Chest pain is a common presentation to the emer-
gency department and can be caused by a range
of conditions including acute myocardial infarc-
tion. However, only 1 in 10 patients with symp-
toms suggestive of acute coronary syndrome are
ultimately diagnosed with myocardial infarction.'
As such, effective pathways are required to enable
the prompt and safe rule-out of the majority of
patients with non-cardiac presentations and the
rapid identification of those with myocardial
infarction.

Recently published guidelines from the National
Institute for Health and Care Excellence (NICE)
and the European Society of Cardiology (ESC)
have recommended the use of early rule-out path-
ways for myocardial infarction,>® enabled by the
increased analytical precision of high-sensitivity
cardiac troponin (hs-cTn) testing.* These guide-
line recommendations are supported by recent
randomised trials that have provided new insights
into the safety and effectiveness of these pathways
in clinical practice.”” Multiple pathways have been
proposed that vary according to the thresholds used
for decision-making and timing of sampling. Imple-
menting a validated pathway could save healthcare
resources and improve the safe delivery of patient
care.

Here we describe these early rule-out pathways,
review their supporting evidence and provide
practical advice for their adoption in clinical
practice.

DIAGNOSTIC THRESHOLDS FOR ACUTE
MYOCARDIAL INFARCTION

Cardiac troponin is a highly specific marker of
cardiomyocyte injury, which can be detected
in the circulation within an hour of the onset of
myocardial ischaemia.® High-sensitivity assays have
sufficient analytical precision to quantify very low
concentrations of cardiac troponin in the majority
of healthy people.” The 99th centile upper refer-
ence limit is defined as the troponin concentration
below which 99% of a healthy reference popula-
tion are observed. The 99th centile differs for all
cardiac troponin assays as no standardisation has
been performed between platforms or manufac-
turers. Contemporary sensitive assays are unable
to measure troponin within the reference range,
and as a consequence cannot be used in any of the
early rule-out pathways that use thresholds below
the 99th centile to guide clinical decisions. It is
essential when considering the adoption of an early
rule-out pathway to understand the assay used in
the hospital.
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Learning objectives

» To understand the evidence and guideline
recommendations for use of high-sensitivity
cardiac troponin with early rule-out pathways
for myocardial infarction.

» To recognise the strengths and limitations
of different pathways including the clinical
situations in which they are not suitable.

» To understand how to implement an early rule-
out pathway in clinical practice.

DEFINITION OF MYOCARDIAL INFARCTION
The Fourth Universal Definition of Myocardial
Infarction is a consensus statement endorsed by
the world’s major cardiovascular associations.'”
Myocardial infarction is defined in those with
symptoms or signs of myocardial ischaemia who
have a rise and/or fall in cardiac troponin concen-
tration, with at least one measurement above the
99th centile.'” hs-cTn assays are recommended,
and given that the 99th centile differs in men and
women for all troponin assays''™ sex-specific
thresholds are recommended to ensure equity of
care.!” The 99th centile is also influenced by age
and presence of comorbidities, such as renal and
heart failure, and this should be considered in
patients with chronically elevated cardiac troponin
concentrations.'* ¥

The universal definition of myocardial infarc-
tion recognises five subtypes based on the under-
lying mechanism and clinical situation in which
myocardial infarction occurs (table 1)."° Given
the majority of these events are due to systemic or
non-coronary conditions or arise in specific clin-
ical situations, studies evaluating the performance
of early rule-out pathways have focused on type 1
myocardial infarction.®” Patients presenting with a
systemic condition that results in major haemody-
namic compromise are unlikely to be considered for
early discharge whether or not they have secondary
myocardial ischaemia.

OPTIMISED RULE-OUT THRESHOLDS FOR ACUTE
MYOCARDIAL INFARCTION

Cardiac troponin is released rapidly into the
circulation in response to myocardial ischaemia.®
Although increases are measurable within 1 or
2 hours of symptom onset, they peak 10-12hours
later and may not cross the 99th centile at early
time points (figure 1). As such, it is not possible to
safely rule out myocardial infarction using the 99th
centile at presentation in patients presenting within
6hours of symptom onset. Given this represents
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Table 1 Classification of myocardial infarction

Classification Mechanism

Type 1 Acute atherothrombotic plague rupture or erosion.

Type 2 A reduction in myocardial oxygen supply (eg, hypotension, hypoxia, anaemia) or
an increase in demand (eg, tachyarrhythmia) without atherothrombosis.

Type 3 Cardiac death prior to biomarker sampling or myocardial infarction detected on
autopsy.

Type 4a—c Myocardial infarction associated with percutaneous coronary intervention.

Type 5 Myocardial infarction associated with coronary artery bypass grafting.

the majority of patients with suspected acute coro-
nary syndrome, researchers have sought to identify
alternative thresholds that harness the ability of
hs-cTn assays to measure very low cardiac troponin
levels within the reference range. By using separate
rule-out and rule-in thresholds, the diagnosis of
myocardial infarction can be confidently excluded
in more patients with a single test.

The optimal thresholds to rule out myocardial
infarction for both hs-cTnl and hs-cTnT assays
were derived in observational cohort studies and
have since been validated in prospective imple-
mentation studies (figure 2).7 '* ! The rule-out
threshold should balance safety and effectiveness
and has been proposed as the highest cardiac
troponin concentration that achieves a nega-
tive predictive value of 99.5% for myocardial
infarction, in order to maximise the proportion
of patients who can be safely ruled out using a
single test . For most hs-cTnl assays a threshold
of less than 5ng/L identifies half of all patients
with suspected acute coronary syndrome as low
risk with a false negative rate of less than 1 in
200. This group of patients are also at very low
risk of cardiovascular events up to 1year later.'® '8
This rule-out threshold has been prospectively
validated and the negative predictive value is

Onset of chest pain
Peak concentration

Troponin concentration, ng/L

consistently >99.5% in both sexes and across all
age groups.'’

For the hs-cTnT assay the threshold with optimal
diagnostic performance to rule out myocardial
infarction is equivalent to the limit of detection of
the assay (also less than 5ng/L), which represents
the lowest measurable concentration in a sample.
The limit of detection varies between hs-cTnl assays
(~2ng/L), but it is clear from multiple observa-
tional studies that patients with troponin concentra-
tions below this limit are at very low risk of future
cardiac events.” 2°*! However, the performance of
the limit of detection as a decision threshold varies
by platform and reagent batch, and for some assays
with very high precision at low concentrations the
proportion of patients with undetectable cardiac
troponin is small, reducing the effectiveness of this
approach.'® 2> The safety and efficacy of a rule-out
threshold of 5 ng/L were compared with the limit of
detection of 2ng/L in 32837 consecutive patients
with suspected acute coronary syndrome across 10
hospitals."” The rule-out threshold identified twice
as many patients as low risk compared with the
limit of detection at presentation (71% vs 39%),
with a similar and negative predictive value (99.8%
vs 99.9%).

INTERMEDIATE HS-CTN CONCENTRATIONS

The use of separate rule-out and diagnostic
thresholds identifies a population of patients with
intermediate cardiac troponin values (figure 2).
It is important to appreciate that although these
patients have troponin concentrations within the
normal reference range, troponin is not normally
distributed and the majority of healthy persons
have concentrations <§ ng/L. If cardiac troponin
concentrations are intermediate and increasing
within the reference range, then a further

------------------ 99 centile diagnostic threshold

Rule-out threshold

G [0 [

Time since symptom onset

Figure 1 lllustration of cardiac troponin release following the onset of chest pain in acute myocardial infarction. The use of high-sensitivity cardiac
troponin assays with separate rule-out and diagnostic thresholds enables earlier clinical decisions. Due to the time delay of troponin detection,

patients who present early (within 2 or 3 hours of symptom onset) require serial testing.
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Figure 2 Thresholds to rule out and rule in the diagnosis of myocardial infarction with high-sensitivity cardiac troponin testing. The histogram
illustrates the distribution of cardiac troponin in a healthy reference population. High-sensitivity assays can measure cardiac troponin in the majority
of the reference population, but concentrations are right-skewed, with the majority of healthy persons having concentrations below the optimised
rule-out threshold. The limit of detection (LoD) and optimised thresholds are used to rule out myocardial infarction, and the 99th centile and optimised
rule-in thresholds are used to guide further investigations. UDMI, Universal Definition of Myocardial Infarction (the sex-specific 99th centile is the
recommended UDMI diagnostic threshold).

measurement 6-12hours after symptom onset
may be required to rule out myocardial infarc-
tion. If not, stable intermediate cardiac troponin
concentrations may help identify patients with
undiagnosed coronary or structural heart disease
who do not have myocardial infarction, but who
are at increased risk of future cardiac events.”
The risk of myocardial infarction or cardiac death
at lyear is five times greater in patients with
intermediate cardiac troponin concentrations
compared with those below the rule-out threshold
(5.3% vs 0.7%)."

OPTIMISED RULE-IN THRESHOLDS FOR ACUTE
MYOCARDIAL INFARCTION

The specificity and positive predictive value of
the 99th centile are lower in older patients and in
those with comorbidities.'* ** ?* To overcome this
optimised rule-in thresholds have been proposed
for most hs-cTn assays that aim to provide a
consistent positive predictive value of 75% or
more to improve the rapid triage of patients to
cardiology. These thresholds differ for each of the
hs-cTnT and hs-cTnl assays.> '8 2° 26

EARLY RULE-OUT PATHWAYS FOR ACUTE
MYOCARDIAL INFARCTION

Based on the principles outlined above, multiple
early rule-out pathways have been developed
and validated for use in practice. Some have
been prospectively evaluated in randomised
controlled trials and their effectiveness and safety
determined. It is important to remember that
these pathways all use hs-cTn assays rather than

contemporary sensitive assays, and they should
only be applied to patients without ST segment
elevation. While there are multiple approaches in
the literature, they can be broadly classified into
three groups: (1) pathways that rely on the 99th
centile diagnostic threshold to both rule in and
rule out myocardial infarction; (2) pathways that
use separate rule-out and diagnostic thresholds;
and (3) pathways that use multiple diagnostic
thresholds.

Pathways that use the 99th centile to rule out
and rule in myocardial infarction

When hs-cTn assays were first introduced path-
ways advocating serial testing at presentation and
3hours later, rather than at 6-12hours to coin-
cide with peak concentrations, were proposed
using the 99th centile to both rule in and rule
out myocardial infarction.”” ?® These pathways
were recommended in 2015 by the ESC and by
other international guidelines.”’ However, they
were based on retrospective studies where the
gold standard was a less sensitive contemporary
assay, and it has subsequently been shown in
multiple studies that this approach misses 1 in 10
patients with myocardial infarction who would
be identified with serial testing 6—12hours after
symptom onset using hs-cTn assay.’*~? The diag-
nostic performance of an approach using a single
threshold at the 99th centile can be substantially
improved by combining the 99th centile with a
validated risk score, such as a history, ECG, age,
risk factors, troponin (HEART) score <3, throm-
bolysis in myocardial infarction (TIMI) score <1
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hs-cTn <5 ng/L*

or emergency department assessment of chest-
pain score (EDACS) <16, but the proportion of
patients ruled out on serial testing is reduced from
70% using the 99th centile alone to 25%, 45%
and 42%, respectively.*!

Pathways that use separate rule-out and
diagnostic thresholds

Pathways have been developed that use a separate
rule-out threshold in combination with the 99th
centile diagnostic threshold (figure 3). The High-
STEACS (High-Sensitivity Troponin in the Evalu-
ation of Acute Coronary Syndromes) pathway is
an example of this approach. It is based on three
basic principles that ensure the pathway performs
consistently for hs-cTnl and hs-cTnT assays without
modification. First, patients with cardiac troponin
concentrations below the rule-out threshold are at
very low risk and can be discharged with a single
test at presentation.'” Second, the pathway is
aligned with the universal definition of myocardial
infarction and is therefore straightforward to inte-
grate into practice with patients who have cardiac
troponin concentrations above the 99th centile
diagnostic threshold admitted for serial testing at
6-12hours and further investigation. Third, patients
with intermediate troponin concentrations between
the rule-out and diagnostic thresholds require a
second test in the emergency department 3 hours
from arrival (2hours between tests). A meaningful
change in hs-cTn concentration of =3 ng/L is based
on the lowest measurable change that exceeds the
analytical and biological variation of hs-cTn assays.*?
Those with stable intermediate hs-cTn concentra-
tions can be considered for further investigation as an
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outpatient, whereas increasing hs-cTn concentrations
within the reference range may be important and
hospital admission is required for further testing at
6-12hours. The main advantages of these pathways
are their simplicity, and that they enable a decision
in all patients and safe discharge of three-quarters of
patients, with hospital admission for further testing
in a quarter. The main disadvantages are that the
diagnostic performance of the 99th centile is lower
in older patients with comorbidities and a second test
is required 3 hours from arrival in one in five patients
with intermediate cardiac troponin concentrations.
This can put pressure on quality metrics to reduce
crowding in emergency departments, such as the
4-hour target in the UK.

Pathways that use multiple diagnostic thresholds
A number of pathways have been proposed that use
multiple combinations of thresholds and delta change
values to both optimise the rule-out and rule-in
of myocardial infarction with serial testing at 1 or
2hours following the presentation sample (figure 4).
This approach aims to identify patients suitable for
early discharge from the emergency department as
well as those with the highest probability of myocar-
dial infarction who would benefit from early assess-
ment from cardiology services. These pathways were
derived in the APACE (Advantageous Predictors of
Acute Coronary Syndrome Evaluation) study, a multi-
centre, prospective, observational cohort study using
the hs-cTnT assay.”> These pathways use the limit of
detection and separate optimised rule-out and rule-in
thresholds, with different delta change values to rule
out and rule in myocardial infarction. They triage
patients to rule-out, observe and rule-in groups.
Notably they do not use the 99th centile diagnostic

Suspected acute coronary syndrome
without diagnostic ECG changes

. !
v

hs-cTn >99th centile

Repeat 3 hrs from arrival in the
Emergency Department

|

*
Rule-in (25%)

1 sex-specific 99t centile

Rule-out (75%)

* Retest in ED if <2hrs from onset

Figure 3  Schematic diagram of an early rule-out pathway using separate rule-out and diagnostic thresholds. The High-STEACS early rule-out
pathway is recommended by the ESC and NICE guidelines and uses separate rule-out and diagnostic thresholds with a second test in the ED if
needed. Myocardial infarction is ruled out at presentation in patients with hs-cTn (Abbott Diagnostics, Siemens Healthineers, Roche Diagnostics)
concentrations <5ng/L, unless they presented within 2 hours of symptom onset, where testing is repeated. Patients with cardiac troponin
concentrations =5 ng/L but below the 99th centile at presentation are retested in the ED 3 hours after presentation (~2 hours between samples), and
myocardial infarction is ruled out if concentrations are unchanged (<3 ng/L) and remain below the 99th centile diagnostic threshold. A quarter of all
patients with suspected acute coronary syndrome have hs-cTn concentrations above the diagnostic threshold or increasing in the reference range,
and hospital admission should be considered for further investigation and testing 6—12 hours after symptom onset. ED, emergency department; ESC,
European Society of Cardiology; High-STEACS, High-Sensitivity Troponin in the Evaluation of Acute Coronary Syndromes; hs-cTn, high-sensitivity
cardiac troponin; NICE, National Institute for Health and Care Excellence.
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Suspected acute coronary syndrome
without ST-segment elevation

\
:

|

’ repeat hs-cTn (lor 2 hours) |

|

v '

Rule-out (57%) Rule-in (18%)

* Only applicable if chest pain onset 23hrs
1 A third test at 3 hrs is recommended for patients presenting with symptom onset <lhr
1 A third test at 3 hrs is recommended for patients triaged to observe zone

Figure 4 Schematic diagram of an early rule-out pathway using multiple thresholds. This pathway is recommended by the ESC and NICE guidelines
and has been validated for multiple hs-cTn assays (Roche Diagnostics, Abbott Diagnostics, Siemens Centaur, Beckman Coulter Access) using six assay-
specific thresholds or change values to triage patients into rule-out, observe or rule-in groups.?> Myocardial infarction is ruled out if cardiac troponin
concentrations are ‘very low’ (thresholds near or at the limit of detection) in patients presenting at least 3 hours from chest pain onset. Myocardial
infarction is ruled in using a single ‘high’ cardiac troponin threshold at presentation, but serial testing is recommended and the diagnosis based on
demonstrating a rise and/or fall in cardiac troponin with one value above the 99th centile diagnostic threshold. Patients with intermediate cardiac
troponin concentrations between ‘very low" and ‘high’ should have a second sample 1 or 2 hours after the first test. Myocardial infarction is ruled out
at this second step if the repeat concentration is ‘low" and there is no significant change using a ‘rule-out delta’ value. Myocardial infarction is ruled
in if cardiac troponin concentrations are now ‘high’ or there has been an increase in concentrations above the ‘rule-in delta’ value. It should be noted
that these thresholds and delta values differ depending on whether serial testing is performed at 1 or 2 hours. Patients with symptom onset <3 hours
or intermediate hs-cTn concentrations following the second test between ‘low’ and ‘high” or an intermediate delta change value between the
‘rule-out delta’ and the ‘rule-in delta’ are triaged to the observed zone, where a third test 3 hours from the first sample is recommended along with
echocardiography. On review of these results clinicians should use clinical judgement to guide further management, and the diagnosis of myocardial
infarction is based on documenting a rise and/or fall of hs-cTn with any value above the 99th centile, in line with the universal definition. ESC,
European Society of Cardiology; hs-cTn, high-sensitivity cardiac troponin; NICE, National Institute for Health and Care Excellence.

threshold, but rather they incorporate an optimised
rule-in threshold that is threefold higher than the 99th
centile to identify patients who are more likely to have
myocardial infarction. The pathway has since been
validated for multiple hs-cTn assays, and users need
to familiarise themselves with assay-specific thresh-
olds,23 243436

The other advantage of these pathways is that the
negative predictive value and the positive predictive
value of the rule-out and rule-in criteria, respec-
tively, are high in patients who are not triaged to
the observe zone, and repeat testing within 1hour
of the initial sample accelerates the diagnostic
pathway. The main disadvantage is that the use of
six different thresholds to inform clinical decisions
is complex and the timing of serial testing needs to
be precise as the delta change criteria are dependent
on the time interval between tests, which can be
challenging to achieve in a busy emergency depart-
ment. It also remains unclear what the optimal
approach to testing and investigation is for patients
triaged to the observe zone. Patients in the observe
group can have a wide range of hs-cTn values,
including intermediate levels below the 99th centile
and values greater than the 99th centile. Patients can
also have a delta change that exceeds the analytical

and biological variation of hs-cTn assays. Given
the wide differential diagnosis, which includes
myocardial infarction, patients should be admitted
for repeat sampling at 3—6 hours. Clinicians should
use clinical judgement and consider using clinical
risk scores to aid the identification of higher risk
patients, with careful consideration given to appro-
priate monitoring and further investigation.

RANDOMISED CONTROLLED TRIALS OF EARLY
RULE-OUT AND RULE-IN PATHWAYS

The effectiveness and safety of implementing
early rule-out and rule-in pathways have been
evaluated in three randomised controlled trials to
date. The LoDED (Limit of Detection and ECG
Discharge) trial compared standard guideline care
with a rule-out pathway using the limit of detec-
tion of cardiac troponin and a normal ECG in 632
patients.® The use of the LODED pathway was safe,
but did not significantly increase the proportion of
patients discharged from hospital within 4hours
of presentation compared with standard care. This
surprising finding may have been due to the small
sample size and insufficient power or the enrolment
of selected lower risk patients.

Lowry MTH, et al. Heart 2021;107:1912—1919. doi:10.1136/heartjnl-2019-316242



The RAPID-TnT (Rapid Assessment of Possible
Acute Coronary Syndrome in the Emergency
Department With  High-Sensitivity ~Troponin
T) study randomised 3378 patients to a 1-hour
and 3-hour rule-out pathway, finding the 1-hour
strategy reduced length of stay by 60min and
increased discharge rates from 32% to 45%.° The
trial concluded non-inferiority for an endpoint of
all-cause mortality or myocardial infarction within
30 days, although this included inpatient events and
only one patient had a type 1 myocardial infarction
following discharge in each arm of the trial.

The HiSTORIC (High-Sensitivity = Cardiac
Troponin On Presentation to Rule Out Myocar-
dial Infarction) trial was a stepped wedge, cluster
randomised trial that evaluated the efficacy and
safety of implementing the High-STEACS early
rule-out pathway in 31492 consecutive patients.”
The pathway was compared with standard care,
which used the 99th centile to rule in and rule out
myocardial infarction at presentation in those with
more than 6hours of symptoms or serial testing at
presentation and 6—12hours after symptom onset in
those presenting earlier. Introducing the pathway into
clinical practice reduced length of stay by 3.3 hours
and increased the proportion of patients discharged
from 50% to 71%. Non-inferiority was not formally
demonstrated at 30 days, but the observed differences
in myocardial infarction or cardiac death following
discharge favoured the early rule-out pathway over
standard care (0.3% (56 of 16 792) vs 0.4% (57 of
14 700)), and there were no differences in myocardial
infarction or cardiac death, hospital reattendance or
all-cause mortality at 1year.

WHAT THE GUIDELINES SAY

In 2020, NICE published guidance on the use
of hs-cTn tests for the early rule-out of non-ST
segment elevation myocardial infarction.” The
evidence was systematically reviewed, assessed for
quality and bias, and clinical and cost-effectiveness
were evaluated for all assays and early rule-out
pathways that met prespecified minimum diag-
nostic performance criteria. NICE recommended
11 different hs-cTn assays for use in multiple
early rule-out pathways. These include the use of
a single sample on presentation using a rule-out
threshold at or near the limit of detection, and
multiple sample strategies with testing at presen-
tation and 30 min to 3hours later if indicated
(figures 3 and 4). These pathways were consid-
ered safe and cost-effective compared with path-
ways using the 99th centile diagnostic threshold
to both rule in and rule out myocardial infarction
or a contemporary sensitive assay.

In 2020, the ESC also published guidance for
the management of acute coronary syndromes in
patients presenting without persistent ST segment
elevation. This guideline also recommended hs-cTn
assays over less sensitive tests and that testing should
be performed within 60 min of presentation (level
IB). The guideline recommends pathways that use
multiple thresholds with accelerated sampling at 0/1
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or 0/2hours (level IB) over the previously recom-
mended 3-hour pathway using the 99th centile to
rule in and rule out myocardial infarction. They
also recommend the use of validated pathways that
use separate rule-out and diagnostic thresholds with
testing 3 hours from arrival (level Ila B), such as the
High-STEACS pathway (figure 3), as an alternative
to this approach.

ISSUES TO CONSIDER WHEN ADOPTING AN
EARLY RULE-OUT PATHWAY
If your hospital is using a contemporary sensi-
tive cardiac troponin assay or a pathway that was
developed prior to high-sensitivity testing, then
based on the latest randomised clinical trials and
guideline recommendations you should consider
implementing an hs-cTn assay and a validated
early rule-out pathway. Irrespective of the assay or
approach there are some practical considerations to
remember.

» Involve a multidisciplinary team and prioritise
education: Changing the care pathway requires
collaboration between laboratory medicine,
cardiology and both emergency and acute medi-
cine specialties. Staff need to be aware of the
clinical decision thresholds, strengths and limi-
tations of the selected pathway, and follow-up
arrangements to be considered for patients now
ruled out in the emergency department.

» Know your assay and monitor its performance:
Knowledge of your cardiac troponin assay and
its performance in routine use is essential. The
analytical precision of any laboratory assay can
vary, and where clinical decisions are being
made based on very low concentrations the
performance of the assay at these levels should
be monitored regularly using an accredited
quality assurance programme.

» ECG takes priority: A 12-lead ECG should
be performed within 10 min of presentation.
Patients with ST segment elevation or clear signs
of myocardial ischaemia are high risk and care
should not be guided by early rule-out path-
ways. Decision-making using troponin meas-
urements in these patients may delay treatment
and is unreliable; one in four patients with ST
segment elevation myocardial infarction have
cardiac troponin concentrations below the opti-
mised rule-in threshold at presentation as there
is no perfusion of the myocardium.””

» Early presenters require serial testing: Careful
consideration should be given to early presenters
as the sensitivity of rule-out thresholds for
myocardial infarction is reduced in patients
presenting within 2 hours of symptom onset."”
In both the HiSTORIC and RAPID-TnT trials
serial testing was recommended for patients
presenting within 2 and 3hours of symptom
onset, respectively.®”

» Know when not to incorporate clinical risk
scores: Clinical risk scores should be consid-
ered to improve the safety of pathways using
a single diagnostic threshold to rule in and rule
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out myocardial infarction. However, in early
rule-out pathways that use separate rule-out
and diagnostic thresholds, no risk score has
been shown to improve diagnostic performance
and all reduce effectiveness.

» Consider how patients are selected for testing:
The diagnostic performance of cardiac troponin
is dependent on the patient population in which
it is applied and the positive predictive value
is substantially lower in patients without chest
pain.*® Routine testing in unselected patients
will increase the identification of non-ischaemic
myocardial injury and limit the effectiveness of
early rule-out pathways.*

» Understand the impact of renal impairment
on performance: Cardiac troponin concentra-
tions are often elevated in patients with renal
impairment due to non-ischaemic myocar-
dial injury rather than spurious elevation due
to renal clearance and predict risk of major
adverse cardiac events. Early rule-out pathways
are safe in patients with renal impairment, but
these pathways appropriately identify a smaller
proportion of patients as low risk and suitable
for discharge.’ **

» Patients in whom myocardial infarction is
ruled out require assessment: The exclusion of
myocardial infarction does not equate to imme-
diate discharge, nor are diagnostic pathways a
substitute for clinical assessment. Alternative
diagnoses should be sought and follow-up
considered in patients with symptoms sugges-
tive of angina pectoris, particularly in those
with stable intermediate cardiac troponin
concentrations at risk of future cardiac events.

SUMMARY

Until recently, the evidence for the implementa-
tion of hs-cTn assays and early rule-out pathways
for acute myocardial infarction was limited to
observational studies where care was not guided
by the diagnostic approach in practice. Recent
randomised trials have provided important insights
into the safety and effectiveness of these pathways
in practice. Current diagnostic and practice guide-
lines recommend a range of assays and validated
pathways, and the choice of approach should be
informed by local priorities and the multidisci-
plinary team with a continuing programme of
education provided to all users.
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