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Abstract

Chest pain is one of the most common complaints at the 

emergency department (ED), and it is commonly the per-

ceived likelihood of acute coronary syndrome (ACS) that 

drives management. Guidelines from the European Society 

of Cardiology (ESC) recommend the use of a 0-/1-h high-sen-

sitivity cardiac troponin T (hs-cTnT) protocol to rule out or in 

ACS, but this is mostly based on observational studies. The 

aim of the ESC-TROP trial is to determine the safety and ef-

fectiveness of the ESC 0-/1-h hs-cTnT protocol when imple-

mented in routine care. Adult chest pain patients at 5 EDs in 

the Skåne Region, Sweden, are included in the trial. The 0-/ 

1-h hs-cTnT ESC protocol supplemented with clinical assess-

ment and electrocardiography (ECG) is implemented at 3 

EDs, and the other 2 EDs act as concurrent controls. Out-

comes will be evaluated during the 10 months after the im-

plementation and the corresponding 10 months of the pre-

vious year. The 2 co-primary outcomes are (a) acute myocar-

dial infarction (AMI) and all-cause death within 30 days in 

patients discharged from the ED, and (b) ED length of stay of 

the same patients. Secondary outcomes include the propor-

tion of chest pain patients discharged from the ED and the 

number of ruled-out patients undergoing objective testing 

within 30 days. The ESC-TROP trial will determine the perfor-

mance and applicability of the 0-/1-h hs-cTnT ESC protocol 

supplemented with clinical assessment and ECG when im-

plemented in routine ED care. It will provide evidence wheth-

er 0-/1-h hs-cTnT testing is safe, effective, and feasible, and 

whether widespread implementation as recommended by 

ESC guidelines should be supported. 
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Introduction

Chest pain is a common complaint at the emergency 
department (ED), with 15–20 million yearly visits in Eu-
rope and the US. The list of potential diagnoses is long, 
but it is mainly the risk of acute coronary syndrome 
(ACS), i.e., acute myocardial infarction (AMI) or unsta-
ble angina (UA), that drives patient management. The 
fear of missing patients with ACS leads to lengthy assess-
ments in the ED and high admission rates [1], which con-
tribute to ED and hospital crowding and a decreased 
quality of care [2]. However, only 10–15% of all ED chest 
pain patients and < 25% of admitted chest pain patients 
prove to have ACS [3]. Many of the admissions and in-
vestigations are thereby unnecessary and cause a substan-
tial health care burden [1].

The ED assessment of possible ACS is based on his-
tory, physical examination, electrocardiography (ECG), 
and cardiac troponin measurements [4]. In this context, 
a number of observational studies have indicated that 
high-sensitivity cardiac troponin (hs-cTnT) testing at pa-
tient presentation (0 h) and 1 h later (1 h) can safely rule 
out AMI [5–7]. Based on these studies, the European So-
ciety of Cardiology (ESC) guidelines strongly recom-
mend (class 1) the use of the 0-/1-h hs-cTnT protocol [8]. 

A large proportion of patients undergo further stress 
testing/cardiac imaging or coronary angiography (below 
referred to as objective testing) [9] in order to also exclude 
UA, and this approach is recommended by guidelines in 
patients with a negative ECG and blood biomarkers [10]. 
However, neither routine admission nor objective testing 
has been shown to improve outcome in low-risk chest 
pain patients [9, 11, 12], and may in fact be more harmful 
than beneficial [11, 12].

There are therefore several knowledge gaps, which this 
study aims to address. First, all studies underlying the 
ESC protocol before the start of this study in 2017 had 
been strictly observational, with no patients managed ac-
cording to the protocol. Four studies on the implementa-
tion of a 0-/1-h protocol have been published since then, 
but they have all been smaller than the present study, they 
have had somewhat diverging results, and one of them 
lacked a control arm [13–16]. Second, although the ESC 
guidelines state that the protocol should be combined 
with ECG and patient history, they neither specify how 
this should be done, nor the expected effect on safety and 
efficacy. This was also not addressed in the recent imple-
mentation studies. Third, the ESC protocol does not spec-
ify how to identify the low risk patients who should un-
dergo further objective testing in order to exclude UA. 

Our previous studies indicate that 0-/1-h hs-cTnT com-
bined with clinical risk stratification can identify patients 
with such a low risk of 30-day MACE including UA [5, 6, 
17] that neither admission nor further cardiac testing is 
needed. Thus, there is a clear need for further studies on 
the performance of 0-/1-h hs-cTnT testing in routine 
care.

The aim of this trial is to determine the safety and ef-
fectiveness of the ESC 0-/1-h hs-cTnT protocol, supple-
mented with clinical assessment and ECG, when imple-
mented in routine care, including a recommendation to 
refrain from further objective testing in low-risk patients.

Methods and Design

Setting
Patients are enrolled at all 5 EDs open 24/7 in the Skåne Re-

gion, the southernmost county in Sweden, since all hospitals in 
our region use the same electronic patient record system which 
allows good data collection and follow-up, and since all use hs-
cTnT analyzed on Cobas instruments from Roche Diagnostics 
(Basel, Switzerland). The protocol is implemented in 3 of these 
EDs; 1 tertiary-care university ED (Lund, 5,500 chest pain patients 
yearly), 1 large community ED (Helsingborg, 5,000 chest pain pa-
tients yearly), and 1 rural community ED (Ystad, 2,000 chest pain 
patients yearly). The remaining EDs are 1 university ED (Malmö, 
7,000 chest pain patients yearly) and 1 community ED (Kristian-
stad, 3,500 chest pain patients yearly), and they will not imple-
ment the protocol but act as concurrent controls. At the 5 par-
ticipating EDs, only patients ≥18 years old are evaluated. Patients 
with ST-elevation myocardial infarction are identified in the am-
bulance and brought directly to the cardiac catheterization labo-
ratory, bypassing the ED.

Study Design
ESC-TROP is a pragmatic before-and-after study with concur-

rent controls evaluating the implementation of a diagnostic algo-
rithm. The intervention group consists of ED chest pain patients 
enrolled after implementation of the 0-/1-h hs-cTnT protocol at 
the 3 intervention EDs, and this period constitutes the “after pe-
riod.” Comparisons will then be made with patients seeking care 
at the intervention EDs during the corresponding 10 months of  
the previous year, which constitutes the “before period” (i.e., be-
fore implementation of the 0-/1-h hs-cTnT protocol). Differences 
between the before-and-after period in the intervention EDs will 
then be compared with the differences between the before-and-
after period at the 2 control hospitals. The study design is outlined 
in online supplementary Appendix 1 (for all online suppl. mate-
rial, see www.karger.com/doi/10.1159/000509390). The study en-
rollment started on February 1, 2018, and the inclusion has now 
been finished. The run-in period did not lead to any adjustments 
before the implementation period.

Patient Inclusion and Informed Consent
The electronic ED patient log is assessed for ED patients with 

a primary complaint of nontraumatic chest pain who are then 
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screened for eligibility. A flow diagram is presented in online sup-
plementary Appendix 2. All chest pain patients are thus enrolled 
by default. The exclusion criteria are presented in Table 1. 

Study Intervention: The Implemented Chest Pain Protocol
The 0-/1-h hs-cTnT protocol (online suppl. Appendix 3) used 

in this study is based on the protocol proposed in the ESC guide-
lines, with the addition of clinical assessment and ECG. The pro-
tocol reflects real-life practice where management is not based 
solely on the hs-cTnT level, and it has been shown to outperform 
a protocol based on hs-cTnT levels alone [5]. In addition, the pro-
tocol provides clear suggestions for management. A 1-h hs-cTnT 
is defined as a second hs-cTnT sample drawn 45–90 min after the 
first sample drawn on admission (0 h) [7]. 

Before starting the outcome data collection, there is a 2-month 
run-in period for protocol implementation. ED physicians, inter-
nal medicine physicians, cardiologists, and ED nurses in Lund, 
Helsingborg, and Ystad are given a standard lecture and pocket 
cards detailing the management recommended by the protocol. 
Posters and written guidance on the use of the protocol are also 

distributed in the ED, the telemetry unit, and the cardiology de-
partment. 

According to the protocol, patients are stratified into different 
risk categories for ACS: low, intermediate, and high risk. 

Patients are classified at low risk if they meet all the following 
criteria:
• The physician does not assess the patient’s risk of ACS as high 

based on the history and physical examination (online suppl. 
Appendix 3).

• The physician does not consider the ECG to show signs of acute 
ischemia (online suppl. Appendix 3). 

• The 0-h hs-cTnT is < 5 ng/L or the 0-h hs-cTnT is < 12 ng/L with 
a 0- to 1-h increase < 3 ng/L.
In these patients, physicians are recommended to refrain from 

further cardiac testing. They are instead encouraged to consider 
alternative diagnoses, and to recommend patients at discharge to 
seek follow-up if their symptoms have not improved within 7 days 
and to return to the ED in case symptoms progress. We chose an 
increase instead of delta in this setting, as this was felt to be clini-
cally sensible and in line with guideline recommendations [8, 18].

Table 1. Exclusion criteria

–
–
–
–
–
–

A final diagnosis of STEMI during the index visit, as this diagnosis is not based on blood biomarkers
No hs-cTnT ordered, as this signifies no suspicion of acute coronary syndrome
Leaving the ED against medical advice
No Swedish personal identity number, because those patients cannot be followed up via national registries
Previous enrollment: patients will only be enrolled during their first ED visit
Patients who actively decline participation; this study has received ethical approval without the need for 
written informed consent; information will however be posted in the EDs informing patients that data will 
be collected from the electronic health records and registries, and that they can withdraw from 
participation at any time, without specific reason by contacting the study administration

ED, emergency department; hs-cTnT, high-sensitivity cardiac troponin T; STEMI, ST-elevation myocardial 
infarction.

Table 2. Primary and secondary outcomes

Primary outcomes
1.

2.

The rate of AMI and all-cause death within 30 days from ED presentation in patients discharged from the 
ED (safety)
ED length of stay in patients discharged from the ED (effectiveness)

Key secondary outcomes
1. 
2. 

3.
4.
5.
6.
7.
8.

Proportion of patients discharged from the ED
Proportion of patients fulfilling 0-/1-h hs-cTnT criteria who undergo objective testing within 30 days 
during the intervention period (no comparison with before intervention)
Proportion of patients without acute coronary syndrome admitted to the coronary care unit
Proportion of patients who undergo inappropriate coronary angiographies
Total hospital length of stay
Proportion of patients with 30-day ED revisits
Proportion of discharged patients with admissions to inpatient care within 30 days
Health care cost within 30 days

AMI, acute myocardial infarction; ED, emergency department; hs-cTnT, high-sensitivity cardiac troponin T.
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Due to the lack of data regarding 0-h/1-h testing in early pre-
senters, i.e., patients with a 0-h hs-cTnT test ≤2 h from symptom 
onset [19], these patients are recommended to undergo a 2-h hs-
cTnT test. 

Patients are classified at high risk if they meet at least one of the 
following criteria:
• 0-h hs-cTnT ≥52 ng/L.
• 0- to 1-h hs-cTnT change ≥5 ng/L.
• The physician’s clinical assessment, based on history and  

physical examination, is that the risk of ACS is high AND the 
hs-cTnT is > 14 ng/L.

• History indicating crescendo angina or new-onset angina.
• New or presumed new ischemic ECG changes.

In these patients, the cardiology consultant should be contact-
ed, and the patient preferably admitted.

The remaining patients are considered at intermediate risk. 
Physicians are recommended to contemplate important differen-
tial diagnoses and order an additional hs-cTnT after 3–6 h in pa-
tients with a remaining suspicion of ACS, as well as to consider 
further diagnostic testing such as myocardial perfusion imaging, 
CT coronary angiography, and/or echocardiography. 

Control Group
The control arm will consist of both chest pain patients man-

aged at the 3 intervention EDs during the corresponding 10 
months of the previous year (intervention hospitals acting as their 
own controls) as well as chest pain patients managed during the 
corresponding before-and-after period at EDs not implementing 
the protocol (concurrent controls). 

The standard of care before the intervention period and in the 
control hospitals has been the use of 0- and 3-h hs-cTnT, which 
has been recommended by the ESC since 2011 [20]. In accordance 
with the guidelines, patients are usually considered at low risk for 
AMI if they have a 0- and 3-h hs-cTnT ≤14 ng/L, or a hs-cTnT on 
admission ≤14 ng/L measured > 6 h after symptom onset [21].

Primary Outcomes
The following outcomes will be compared in the 10-month pe-

riods before and after the implementation, and for differences in 
change between intervention and control hospitals (Table 2): 

(1) The Incidence of AMI and All-Cause Death within 30 Days 
from ED Presentation (Not Including the Index Visit) in Patients 
Discharged from the ED. This outcome will evaluate the safety of 
the 0-/1-h hs-cTnT protocol in a noninferiority analysis based pri-
marily on a comparison of the before and after period in the inter-
vention hospitals, and we will also compare the differences in 
change between intervention and control hospitals. 

Deaths and dates of death will be retrieved from the Swedish 
population register and data on AMIs and hospital visits from the 
SWEDEHEART quality register and the Swedish national patient 
register. These registries have excellent coverage and accuracy [22, 
23], and the approach will provide close to 100% nationwide cov-
erage of AMI and death events.

All discharged patients with a possible event within 30 days will 
have their event reviewed and adjudicated by 2 independent car-
diologists blinded to the index visit assessment (0/1 or 0/3 h) and 
in case of disagreement by the adjudication committee. AMI is 
defined according to the universal definition requiring a signifi-
cant rise and/or fall in hs-cTnT with ≥1 value above the 99th per-
centile, combined with symptoms or signs of cardiac ischemia 

[24]. Significant hs-cTnT change is defined as an absolute change ≥5 ng/L within 1 h or > 7 ng/L within 2–3 h, or ≥9 ng/L within  
6 h, and/or a change > 20% if the 0-h hs-cTnT is > 14 ng/L [25]. To 
avoid misclassification of patients presenting in a troponin plateau 
phase, an AMI diagnosis can still be adjudicated in patients with 
elevated hs-cTnT levels in the absence of a significant rise or fall if 
AMI is considered to be the most likely diagnosis based on all avail-
able information [24].

All-cause death will be used in the primary outcome, but the 
proportion of cardiac deaths will also be adjudicated. Cardiac 
death will be defined as sudden cardiac death and death caused by 
ACS or other coronary artery disease, congestive heart failure, or 
cardiac arrhythmia, all according to standardized data definitions 
for ACS research [26]. We will also analyze how many missed cas-
es of AMI/death that were managed in accordance with the 0-/1-h 
protocol, and the number of protocol violations. 

(2) The ED Length of Stay (LOS) in Patients Discharged from 
the ED. This outcome evaluates the effectiveness of the protocol 
to reduce ED LOS in discharged patients. These data will be ob-
tained from the electronic ED patient log and medical records at 
each ED.

Secondary Outcomes
The following secondary outcomes will also be compared be-

fore and after the implementation at all 5 EDs.
1. Proportion of Patients Discharged from the ED. This will evalu-

ate the effectiveness of the protocol, and data will be obtained 
similarly to ED LOS as stated above.

2. Proportion of Patients Fulfilling 0-/1-h hs-cTnT Rule-Out Criteria 
Who Undergo Objective Testing within 30 Days during the Inter-
vention Period (No Comparison with before Intervention). This 
will describe physician compliance with the protocol, and 
whether this is safe. Data on objective testing (exercise stress 
test, myocardial perfusion imaging, CT coronary angiography, 
cardiac magnetic resonance perfusion imaging, or coronary 
angiography, including results) within 30 days from the ED 
visit will be retrieved from electronic medical records from the 
entire Skåne Region, including primary care. Referrals for ob-
jective testing will be categorized as appropriate, inappropri-
ate/protocol violation, or unclear. Data will be provided on the 
incidence of AMI and all-cause death within 30 days among 
those fulfilling 0-/1-h hs-cTnT rule-out criteria where objective 
testing is not performed. Among those referred for further test-
ing, data will be provided regarding the proportion of positive 
tests, and how many of these were true positives, and how many 
were false positives, as well as the proportion of tests performed 
in an out- versus inpatient setting.

3. Proportion of Non-ACS Patients Admitted to the Coronary Care 
Unit (CCU). This is to evaluate whether the 0-/1-h protocol will 
increase admission of patients without ACS to the CCU due to 
the rule-in criteria being too unspecific. Data on ACS diagnoses 
and CCU admissions will be obtained from the SWEDE-
HEART register and electronic medical records.

4. Proportion of Patients Who Undergo Inappropriate Coronary 
Angiographies. This is also to evaluate whether the rule-in cri-
teria are to unspecific and lead to an increase in inappropriate 
angiographies. Data on coronary angiography and ACS diag-
noses will be obtained from SWEDEHEART, where the Swed-
ish Coronary Angiography and Angioplasty Register (SCAAR) 
has 100% nationwide coverage [22].
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5. Total Hospital LOS. Time from ED presentation to hospital or 
ED discharge, obtained from electronic medical records. This 
will also be analyzed separately for the subgroup without ACS 
as discharge diagnosis.

6. Proportion of Patients with 30-Day ED Revisits. This evaluates 
whether the implementation of the protocol, via increasing the 
discharge of low-risk patients without further objective testing, 
results in a change in ED revisits. Data will be obtained from 
the electronic ED patient log, patient records, and the national 
patient register.

7. Proportion of Discharged Patients with Admission to Inpatient 
Care within 30 Days. Data will be obtained from the electronic 
patient records and the national patient register.

8. Health Care Costs within 30 Days. Data on the direct health care 
cost of each patient will be obtained from the administrative 
systems of the Skåne Region. 

Retrieval of Additional Patient Data and Follow-Up
Data on patient characteristics, including previous diseases, cur-

rent medications, results of blood tests, ED management, admission 
to inhospital care, and outpatient follow-up will be collected from 
the electronic ED patient logs, the regional electronic medical record 
systems, hospital laboratories, and national registries (the Swedish 
emergency medicine quality register (ANSWER), the Swedish na-
tional patient register, the Swedish population register, the Swedish 
prescribed drug register, and SWEDEHEART) [23, 27]. 

As data from comprehensive regional patient records as well as 
national registries on all patients are available, only migrators to 
other countries within 30 days will be lost to follow-up, and they 
are expected to be few. There will be no telephone follow-up since 
this is a pragmatic implementation study and since knowing pa-
tients will have telephone follow-up may falsely inflate the dis-
charge rate. Follow-up by extensive electronic medical records has 
also been shown to be as accurate as by telephone [28].

Data Analyses
All data management will be in accordance with applicable 

Swedish laws and performed by Clinical Studies Sweden Forum 
South, an independent organization, who will also perform the 
statistical analyses. All patients meeting the inclusion criteria and 
not meeting exclusion criteria will be included in the analyses, re-
gardless of compliance with the protocol (intention to treat). This 
will reflect the true safety and effectiveness of the protocol in rou-
tine care where full compliance will not be attained, and misinter-
pretations will occur.

Analyses of Endpoints
When comparing the outcomes before and after the interven-

tion, a hierarchical testing procedure will be used:
Step 1. Event rate (30-day AMI/death) after implementation 

(intervention EDs) will be compared to that in the control period 
using a noninferiority approach (see Sample Size, below).

Step 2. If the event rate after implementation is not inferior to 
before, primary effectiveness and secondary outcomes will be ana-
lyzed. Testing will also be performed to assess for superiority in the 
safety outcome.

Step 1 will be analyzed using Newcombe 95% CI for the differ-
ence between the proportions, calculated as event rate in the inter-
vention group minus event rate in the control group. If the upper 
limit of this confidence interval is below the noninferiority margin, 

the conclusion will be that the event rate in the intervention group 
is noninferior to the event rate in the control group, and analyses 
in step 2 will be performed. 

For the primary effectiveness outcome, ED LOS, a generalized 
linear mixed model will be used, considering potential confounders 
and adjusting for potential cluster effects between EDs. Also, inter-
rupted time series analysis will be used to adjust the potential inter-
vention effect for underlying time trends. For the secondary out-
comes, a generalized linear mixed model, Pearson χ2, Fisher’s exact 
test, t test, or Mann-Whitney U will be used, as appropriate. The 
difference in change between the intervention and control hospitals 
will be evaluated using a generalized linear model. All p values will 
be 2-sided, and a p value < 0.05 will be considered significant.

Additional Analyses
The primary outcomes will also be analyzed for chest pain pa-

tients at the 3 enrolling EDs during the 2 years preceding the 
10-month pre-implementation period to evaluate for secular 
trends in chest pain management. Further, we will analyze ED LOS 
before and after the implementation in patients with a chief com-
plaint of dyspnea or abdominal pain at the same EDs, to evaluate 
for temporal trends in general patient management.

In a subset of patients, the assessment (low, intermediate, or 
high risk) will be made by 2 independent ED physicians to analyze 
the degree of agreement in the interpretation of the protocol. 

Data regarding physician satisfaction with patient manage-
ment will be collected through an electronic survey to all ED phy-
sicians before and after the implementation of the protocol.

Detailed data on all missed cases as well as outcomes for pa-
tients with a 0-h hs-cTnT < 12 ng/L and a decrease ≥3 ng/L will be 
provided.

Subgroup analyses are planned for both primary outcomes in 
the following subgroups: enrolling EDs, men and women, age < 65 
and ≥65 years, presentation during dayshift versus nightshift, his-
tory of coronary artery disease versus no history, history of diabe-
tes versus no history, estimated glomerular filtration rate < 60 ver-
sus > 60 mL/min/1.73 m2, and ≤2 versus > 2 h from ED admission 
to first physician contact. 

Sample Size
Assuming an event rate (30-day AMI/death) of 0.4% among 

discharged patients in the control group [29] and an event rate of 
0.5% after the implementation, a total of 8,792 discharged patients 
would be needed to determine that the event rate in the interven-
tion group is noninferior to that in the control group, with an α risk 
of 0.05 and an 80% power. The noninferiority margin is set to 0.5% 
units. Based on this and about 13,100 annual chest pain visits in the 
intervention EDs, a discharge rate of 55%, an exclusion rate of 25%, 
and some safety margin, our goal is to include 8,200 patients in the 
intervention hospitals during each 10-month period. With this 
sample size and with an estimated median ED LOS in discharged 
patients in the control group of 240 min, we will be able to detect a 
14-min difference in LOS with 80% power and 0.05 α risk. This 
sample size will thereby provide adequate power to detect a clini-
cally significant difference in ED LOS for the co-primary outcome.

Feasibility and Study Progress
The main results (primary outcome) of the ESC-TROP trial 

will be available in 2020, and results for the secondary outcomes in 
2020 and 2021. 
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Strengths and Limitations
ESC-TROP is a pragmatic before-and-after implementation 

study with concurrent controls, and as such it will provide infor-
mation on the true effectiveness and safety of the 0-/1-h hs-cTnT 
protocol in routine care. The different sizes and settings at the par-
ticipating EDs, as well as the by-default inclusion of all chest pain 
patients, will probably make the results highly generalizable. The 
default inclusion will also eliminate the risk of selection bias.

Previous studies on the 0-/1-h hs-cTnT protocol have primar-
ily included patients with chest pain only [6, 30], and the perfor-
mance in patients with other presenting symptoms such as dys-
pnea or syncope, where the pretest probability for ACS is lower, is 
therefore uncertain. We have therefore chosen to evaluate the ef-
fects of implementing the protocol in chest pain patients only. The 
results and conclusions of the ESC-TROP study will only be ap-
plicable to patients presenting with chest pain. Patients with type 
2 AMI often present with other primary complaints than chest 
pain. As such, we will not be able to evaluate the performance of 
this algorithm for type 2 AMI other than in the setting of a pri-
mary complaint of chest pain.

Non-Swedish citizens are excluded from the study since these 
patients will be missed in the register-based follow-up. The num-
ber of non-Swedish citizens at the participating EDs is likely very 
small, and we believe that their exclusion will have a negligible ef-
fect on the generalizability of the results. 

At the participating EDs in the present study, standard of care 
has been to order a hs-cTnT at presentation and 3 h later. Recent 
studies have however shown that the 3-h hs-cTnT approach may 
lead to an unacceptably high miss rate [31, 32]. A 0-/1 h protocol 
has consistently been shown to be safe in several multicenter ob-
servational studies and is recommended (class 1) by ESC guide-
lines. We therefore believe that the possible benefits of implement-
ing this protocol clearly outweighs any potential risks, and that the 
present study will provide important information for others who 
consider implementing the protocol. Ultimately, treatment and 
disposition decisions are at the discretion of the physicians who 
may choose to override the protocol recommendations if they be-
lieve it to be in the best interest of the patient.

The study information – including being enrolled by default/
without consent – is given as posters in several highly visible plac-
es in the EDs, and as leaflets distributed to all patients requesting 
them. Still, we cannot exclude that some patients miss the informa-
tion. The information and opt-out procedures in the study have 
been approved by the Regional ethics review board. 

Discussion

ED patients with acute chest pain are common, and the 
fear of missing ACS leads to lengthy assessments and 
many admissions to inhospital care, which contributes to 
ED and hospital crowding. In the end, only a small frac-
tion of these patients proves to have ACS, and these un-
necessary investigations and admissions consume large 
health care resources. There is therefore a strong need for 
improved methods in the assessment of ED chest pain 
patients. 

The now commonly used hs-cTnT has an improved 
analytical and diagnostic sensitivity compared to previ-
ous-generation cTnT, and it enables faster exclusion of 
AMI and reductions in ED LOS and costs [30, 33]. Their 
introduction has also resulted in a decrease in the pro-
portion of patients diagnosed with UA [33], further di-
minishing the potential gain of objective testing in those 
identified as low risk. However, many clinicians are un-
certain as how to apply hs-cTnT in practice, and many 
hospitals lack hs-cTnT protocols to guide physicians, al-
though the unstructured use of hs-cTnT in ED chest 
pain patients does not confer a significant benefit [34]. 
There is a clear need for protocols that can provide a 
framework for optimal use, and this is supported by in-
ternational guidelines with a class 1A level of recom-
mendation [35].

The ESC-TROP trial is the first to analyze the perfor-
mance and applicability of the ESC recommended 0-/ 
1-h hs-cTnT protocol in routine care, supplemented 
with clinical assessment and ECG. Even though the 
0-/1-h hs-cTnT protocol has been validated in different 
settings, prior studies have primarily been observation-
al, and patients have not been managed in accordance 
with the protocol [5, 17]. Since the true safety and effec-
tiveness of the protocol in routine care is thereby un-
known, many physicians have hesitated to implement 
the protocol in routine care. Additionally, this study 
evaluates an approach where we recommend discharg-
ing low-risk patients without further objective testing, 
an approach which has not previously been evaluated in 
a large prospective study. The trial will thereby fill an 
important knowledge gap. 

If the implemented hs-cTnT protocol can rapidly 
identify a large proportion of chest pain patients suitable 
for early discharge with no need for further cardiac test-
ing, this may reduce ED and hospital crowding, objec-
tive testing, and health care costs, and will benefit both 
patients and the health care system.

Conclusion

The ESC-TROP trial will determine the performance 
and applicability of the 0-/1-h hs-cTnT ESC protocol, 
supplemented with clinical assessment and ECG, when 
implemented in routine ED care. It will provide evidence 
whether 0-/1-h hs-cTnT testing is safe, effective, and fea-
sible, and whether widespread implementation as recom-
mended by guidelines should be supported.
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