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Abstract
Background  High-sensitive cardiac troponin T (hs-cTnT) assessments are routinely conducted in German emergency 
departments (EDs). However, data describing a large number of ED patients with pathological hs-cTnT levels and 
subsequent clinical outcomes are limited.

Methods  This retrospective descriptive analysis included 141.892 patients who presented to the interdisciplinary 
ED at Klinikum rechts der Isar in Munich, Germany, between January 2019 and December 2021. Patients with trauma 
diagnoses were excluded, focusing on those with elevated hs-cTnT levels. These patients were categorized into 
three groups based on the International Classification of Procedures in Medicine (ICPM): those with elevated hs-cTnT 
who received no coronary angiography (NCA), those who underwent diagnostic coronary angiography (DCA), and 
those who received percutaneous coronary intervention (PCI). The objective of this study was to characterize a large 
emergency department patient cohort and assess their subsequent clinical outcomes.

Results  After initial Manchester Triage Sytem (MTS) categorization, 32.6% (46.307/141.892) of patients were identified 
as non-trauma cases. Of these, 9.9% (4.587/46.307) had hs-cTnT levels exceeding 14 ng/L. Within this subset, 70.4% 
(3.230/4.587) did not undergo coronary angiography, 15.4% (705/4.587) underwent DCA and 14.2% (652/4.587) 
received PCI. Chest pain occurred more frequently in the PCI group (28.0%, 160/652) compared to the DCA group 
(18.3%, 113/705) or NCA group (5.7%, 159/3230), p < 0.001. However, breathing problems occurred more frequently 
in the NCA group (23.2%, 647/3230) compared to the PCI group (17.7%, 101/652) or DCA group (21.8%, 135/705), 
p < 0.001. Also, collapse was more frequent in patients in the NCA group (4.0%, 112/3230) compared to the DCA 
group (3.4%, 21/705) or PCI group (3.5%, 20/652), p < 0.001. Overall, in-hospital mortality was significantly higher in the 
NCA group (7.9%, 256/3230) compared to the DCA group (2.3%, 16/705) or PCI group (4.1%, 27/652), p < 0.001.

Conclusion  Emergency patients with elevated hs-cTnT who did not undergo coronary angiography faced a higher 
risk of in-hospital mortality in our retrospective descriptive study. Given the heterogeneous nature of presenting 
complaints in emergency departments, identifying at-risk patients can pose challenges for treating physicians.
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Introduction
In recent years, the number of patients presenting to 
emergency departments (EDs) has increased signifi-
cantly, highlighting the challenge of potential overcrowd-
ing in these critical care settings [1]. In this context, rapid 
and effective patient management is essential to expedite 
therapeutic interventions and ensure optimal patient 
outcomes. Acute myocardial infarction (AMI) remains 
one of the leading causes of mortality in developing 
countries [2]. Chest pain, a hallmark symptom of AMI, 
is a prevalent reason for ED visits in developed nations 
[3]. Pathologically elevated levels of high-sensitive tro-
ponin (hs-cTnT) are closely associated with an increased 
risk of AMI [4], and as a result, hs-cTnT measurements 
are routinely conducted in clinical practice. In interdisci-
plinary EDs, physicians frequently face the critical deci-
sion of whether to pursue ambulatory or inpatient care 
for patients with elevated hs-cTnT, and whether these 
patients may require percutaneous coronary intervention 
(PCI). Despite the routine use of hs-cTnT measurements, 
the implications and consequences of elevated hs-cTnT 
levels in the ED setting often remain unclear without a 
comprehensive understanding of their significance for 
the patient’s prognosis and clinical outcome. Currently, 
data evaluating the impact of pathological hs-cTnT levels 
on subsequent clinical developments are limited. Given 
this gap in knowledge, we aimed to characterize a large 

cohort of emergency patients and assess their subsequent 
clinical outcomes.

Patients and methods
Study design and population
This retrospective descriptive study was conducted at 
the interdisciplinary ED of Klinikum rechts der Isar 
in Munich, Germany. The study encompassed a total 
of 141.892 patients who presented between January 
2019 and December 2021. To refine the study popula-
tion, patients diagnosed with trauma (n = 95.585) and 
those without elevated hs-cTnT levels (n = 41.720) were 
excluded. The final cohort consisted of 4.587 patients 
who had hs-cTnT levels of > 14 ng/L. The patients were 
categorized based on the procedures they underwent 
according to the International Classification of Proce-
dures in Medicine (ICPM), with data extracted from our 
clinical information system, i.s.h.med® (Cerner Corpora-
tion, The Hague, Netherlands). The categories were: No 
coronary angiography (NCA, 3.230 patients), diagnostic 
coronary angiography (DCA, 705 patients) and percu-
taneous coronary intervention (PCI, 652 patients). A 
detailed flowchart illustrating the inclusion and exclusion 
criteria can be found in Fig. 1. Baseline characteristics of 
the study population are summarized in Table  1, while 
presenting complaints are detailed in Table 2.

Approval for retrospective data analysis was granted 
by the Ethics Committee of the Technical University of 

Fig. 1  Entire population during the inclusion period and detailed exlusion criteria. Abbreviations: NCA, no coronary angiography; DCA, diagnostic coro-
nary angiography; ED, emergency department; hs-cTnT, high-sensitive troponin; PCI, percutaneous coronary intervention;
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Munich (2023-416-S-NP). The authors had no access to 
information that could identify individual participants 
during or after data collection. Data were fully anony-
mized before being accessed. This study was performed 
in line with the principles of the Declaration of Helsinki.

Manchester Triage System (MTS)
The Manchester Triage System (MTS) is extensively used 
across Europe to assist nurses in prioritizing patients 
based on their presenting symptoms [5, 6]. Patients are 
assigned to one of five urgency categories: blue, green, 
yellow, orange or red, which determine the immediacy of 
physician intervention. This categorization is crucial for 
effective patient management in the ED. The distribution 
of patients across these categories is detailed in Table 1.

Laboratory methods
Upon admission to the ED, blood samples were collected 
from all patients. Hs-cTnT levels were measured using 
an electrochemiluminescence immunoassay (ECLIA) on 
the Roche Cobas 8000 E801 chemistry analyzer (Roche 
Diagnostics, Mannheim, Germany). The Limit of Blank 
(LoB) of the “Elecsys Troponin T hs” assay which is used 
in clinical care at the Klinikum rechts der Isar, Munich, 
was 2.5 ng/L, the Limit of Detection (LoD) 3 ng/L and 
the Limit of Quantitation (LoQ) was 13 ng/L. Creati-
nine levels were assessed using an enzymatic method on 
the Roche Cobas 8000 C702 chemistry analyzer (Roche 
Diagnostics, Mannheim, Germany). For both hs-cTnT 
and creatinine, the initial values obtained at patient pre-
sentation were retrospectively analyzed.

Table 1  Baseline characteristics
NCA
(n = 3230)

DCA
(n = 705)

PCI
(n = 652)

Total
(n = 4587)

p-value

Age < 0.001
Median [Q1, Q3] 78 [68, 84] 76 [63, 82] 75 [64, 81] 77 [67, 83]
Gender < 0.001
Male 1854 (57.4%) 417 (59.1%) 473 (72.5%) 2744 (59.8%)
Female 1376 (42.6%) 288 (40.9%) 179 (27.5%) 1843 (40.2%)
Troponin, ng/L < 0.001
Median [Q1, Q3] 31[20, 55] 32 [22, 61] 59 [28, 203] 33 [21, 63]
N missing 3 0 0 3
Creatinine, mg/dl < 0.001
Median [Q1, Q3] 1.1 [0.9, 1.6] 1.0 [0.88, 1.3] 1.0 [0.88, 1.4] 1.1 [0.9, 1.5]
N missing 3 1 0 4
Hospital Duration, days 0.008
Median [Q1, Q3] 2 [0, 9] 5 [2, 11] 4 [2, 10] 3.0 [1, 10]
Discharges < 0.001
Regular discharge 2412 (74.7%) 640 (90.8%) 581 (89.1%) 3633 (79.2%)
Discharged to external hospital 356 (11.0%) 39 (5.5%) 31 (4.8%) 426 (9.3%)
Discharged against medical advice 99 (3.0%) 5 (0.7%) 3 (0.5%) 107 (2.3%)
Discharged to rehabilitation 75 (2.3%) 2 (0.3%) 9 (1.4%) 86 (1.9%)
Transferred to another hospital 11 (0.3%) 1 (0.1%) 1 (0.2%) 13 (0.3%)
Transferred to psychiatry 10 (0.3%) 0 (0.0%) 0 (0.0%) 10 (0.2%)
Transferred to collaborative work 1 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.0%)
Transferred to weaning hospital 1 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.0%)
Other discharge 9 (0.2%) 2 (0.3%) 0 (0.0%) 11 (0.2%)
Urgency by MTS 0.196
Blue 24 (0.9%) 10 (1.6%) 9 (1.6%) 43 (1.1%)
Yellow 1724 (61.8%) 377 (61.0%) 342 (59.9%) 2443 (61.4%)
Green 556 (19.9%) 123 (19.9%) 108 (18.9%) 787 (19.8%)
Orange 446 (16.0%) 105 (17.0%) 107 (18.7%) 658 (16.5%)
Red 39 (1.4%) 3 (0.5%) 5 (0.9%) 47 (1.2%)
N missing 441 87 81 609
In-hospital death 256 (7.9%) 16 (2.3%) 27 (4.1%) 299 (6.5%) < 0.001
Abbreviations: DCA, diagnostic coronary angiography; MTS, Manchester Triage System, NCA, no coronary angiography; PCI, percutaneous coronary intervention; 
; Q, Quartile;
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Statistical analysis
Quantitative data are described by median, 1st and 3rd 
quartile. For categorical data, absolute and relative fre-
quencies are shown. Analysis of variance (ANOVA) was 
performed to compare distributions of quantitative data 
between patients who received NCA, DCA or PCI. For 
comparison of distributions of categorical data between 
these patient groups, χ2 tests were conducted. All statisti-
cal tests were performed two-sided and for all tests a sig-
nificance level of α = 5% was used.

Results
Patient population
Applying the above-mentioned exclusion criteria shown 
in Fig. 1, we were able to include data from 4.587 patients 
in our retrospective descriptive analysis. Of these, 70.4% 

(3.230/4.587) received NCA, 15.4% (705/4.587) received 
DCA and 14.2% (652/4.587) received PCI. Table 1 shows 
the baseline characteristics of the comprised study 
population.

The median age was 77 years, with 40.2% being female. 
Hs-cTnT levels were significantly higher in patients who 
underwent PCI compared to those who received DCA 
or NCA (PCI: median 59 ng/L, 1st to 3rd quartile: [28; 
202]; DCA: 32 ng/L [22; 61]; NCA: 31 ng/L [20; 55], 
p < 0.001). Creatinine levels were comparable between 
the groups (total median 1.1  mg/dl [0.9; 1,5]). Hospital 
duration was significantly longer for patients who under-
went DCA compared to the other groups (DCA: 5 days 
[2.0; 11.0]; PCI: 4 days [1.0; 10.0], NCA: 2 days [0.0; 9.0], 
p < 0.008). There were no significant differences between 
the groups regarding MTS categorization (p = 0.196). 

Table 2  Complaint pictures
Complaint picture NCA

(n = 3230)
DCA
(n = 705)

PCI
(n = 652)

Total
(n = 4587)

p-value < 0.001

Malaise 1104 (39.6%) 210 (34.0%) 166 (29.1%) 1480 (37.2%)
Breathing problem 647 (23.2%) 135 (21.8%) 101 (17.7%) 883 (22.2%)
Chest pain 159 (5.7%) 113 (18.3%) 160 (28.0%) 432 (10.9%)
Palpitations 141 (5.1%) 68 (11.0%) 53 (9.3%) 262 (6.6%)
Collapse 112 (4.0%) 21 (3.4%) 20 (3.5%) 153 (3.8%)
Abdominal pain 117 (4.2%) 14 (2.3%) 18 (3.2%) 149 (3.7%)
General indicators 114 (4.1%) 8 (1.3%) 11 (1.9%) 133 (3.3%)
Extremity problems 78 (2.8%) 13 (2.1%) 10 (1.8%) 101 (2.5%)
Falls 60 (2.2%) 8 (1.3%) 13 (2.3%) 81 (2.0%)
Gastrointestinal bleeding 52 (1.9%) 1 (0.2%) 2 (0.4%) 55 (1.4%)
Seizure 47 (1.7%) 5 (0.8%) 1 (0.2%) 53 (1.3%)
Diarrhea and vomiting 32 (1.1%) 1 (0.2%) 0 (0.0%) 33 (0.8%)
Head injury 25 (0.9%) 3 (0.5%) 3 (0.5%) 31 (0.8%)
Headache 23 (0.8%) 5 (0.8%) 2 (0.4%) 30 (0.8%)
Overdose and poisoning 11 (0.4%) 1 (0.2%) 0 (0.0%) 12 (0.3%)
Drunk appearance 6 (0.2%) 2 (0.3%) 2 (0.4%) 10 (0.3%)
Conspicuous behavior 7 (0.3%) 1 (0.2%) 0 (0.0%) 8 (0.2%)
Diabetes 6 (0.2%) 0 (0.0%) 2 (0.4%) 8 (0.2%)
Back pain 9 (0.3%) 4 (0.6%) 2 (0.4%) 15 (0.4%)
Asthma 5 (0.2%) 1 (0.2%) 0 (0.0%) 6 (0.2%)
Psychiatric illness 6 (0.2%) 0 (0.0%) 1 (0.2%) 7 (0.2%)
Eye problems 5 (0.2%) 0 (0.0%) 2 (0.4%) 7 (0.2%)
Allergy 3 (0.1%) 2 (0.3%) 0 (0.0%) 5 (0.1%)
Urological problems 5 (0.2%) 0 (0.0%) 0 (0.0%) 5 (0.1%)
Wounds 4 (0.1%) 0 (0.0%) 0 (0.0%) 4 (0.1%)
Facial problems 3 (0.1%) 0 (0.0%) 0 (0.0%) 3 (0.1%)
Sore throat 1 (0.0%) 0 (0.0%) 1 (0.2%) 2 (0.1%)
Abscesses and local infections 1 (0.0%) 1 (0.2%) 0 (0.0%) 2 (0.1%)
Torso injury 2 (0.1%) 0 (0.0%) 0 (0.0%) 2 (0.1%)
Resuscitation 0 (0.0%) 1 (0.2%) 0 (0.0%) 1 (0.0%)
Severe trauma 0 (0.0%) 0 (0.0%) 1 (0.2%) 1 (0.0%)
Dental problems 1 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.0%)
Skin rashes 1 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.0%)
N missing 441 (13.7%) 87 (12.3%) 81 (12.4%) 609 (13.3%)
Abbreviations: DCA, diagnostic coronary angiography; NCA, no coronary angiography; PCI, percutaneous coronary intervention;
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However, patients with NCA (1.4%, 39/3.230) were more 
frequently categorized as “red” compared to the DCA 
(0.5%, 3/705) and the PCI group (0.9%, 5/652). Interest-
ingly, in-hospital death was 6.5% (299/4587) overall, with 
a higher mortality rate observed in the NCA group (7.9%, 
256/3230) compared to the DCA (2.3%, 16/705) and PCI 
group (4.1%, 27/652; p < 0.001). There was no difference 
regarding in-hospital mortality between male and female 
patients among the groups (see Table S1).

Table  2 shows the presenting complaints of all anal-
ysed patients. Overall, 10.9% (432/4.587) patients pre-
sented with chest pain. However, the prevalence of chest 
pain was more frequent in patients who underwent PCI 
(28.0%, 160/652) compared to the DCA group (18.3%, 
113/705) and NCA group (5.7%, 159/3230), (p < 0.001). 
Palpitations were described more frequently in patients 
who underwent coronary angiography (DCA: 11.0%, 
68/705; PCI: 9.3%, 53/652) compared to patients who 
did not undergo coronary angiography (NCA: 5.1%, 
141/3230). However, breathing problems occurred more 
frequently in the NCA group (23.2%, 647/3230) com-
pared to the PCI group (17.7%, 101/652) and DCA group 
(21.8%, 135/705), (p < 0.001). Also, collapse was more 
frequent in patients in the NCA groups (4.0%, 112/3230) 

compared to the DCA group (3.4%, 21/705), PCI group 
(3.5%, 20/652), (p < 0.001).

Incidence and localization of myocardial infarction
Emergency department patients with elevated hs-cTnT 
levels exhibited a consistent distribution to the different 
groups from 2019 to 2021 (see Table 3). Numerically, the 
count of patients with elevated hs-cTnT increased over 
the years, as also illustrated in Fig. 2A.

The distribution of hs-cTnT values of the analysed 
groups are graphically depicted in Fig. 2B. Patients who 
underwent PCI consistently showed higher hs-cTnT 
levels over the study period compared to those in other 
treatment groups (PCI: median 59 ng/L, 1st to 3rd quar-
tile: [28; 202]; DCA: 32 ng/L [22; 61]; NCA: 31 ng/L [20; 
55], p < 0.001, see also Table 1).

The combined incidence of ST-elevation myocardial 
infarction (ICD-10 codes I21.0, I21.1, I21.2) and non-
ST-elevation myocardial infarction (ICD-10 codes I21.4, 
I21.9) was 12.1% in 2019, 10.5% in 2020, and 13.2% 
in 2021; however, it did not differ between the years 
(p = 0.176, see Table 4).

In-hospital mortality
In-hospital mortality increased with higher levels of 
hs-cTnT, as detailed in Table S2. Additionally, among 
patients with elevated hs-cTnT, those with COVID-19 
experienced higher in-hospital mortality (77/290, 26.6%) 
compared to those without COVID-19 (222/4297, 5.2%). 
Of the 77 COVID-19 positive patients who died in-hos-
pital, the majority (75/77, 97.4%) were in the NCA group, 
with one patient each in the DCA group (1/77, 1.3%) and 
PCI group (1/77, 1.3%). Notably, in-hospital mortality 
in the NCA group was significantly higher for patients 

Table 3  Count of patients with elevated hs-cTnT between 2019 
and 2021

2019
(n = 1236)

2020
(n = 1669)

2021
(n = 1682)

Total
(n = 4587)

NCA 832 (67.3%) 1227 (73.5%) 1171 (69.6%) 3230 (70.4%)
DCA 205 (16.6%) 242 (14.5%) 258 (15.3%) 705 (15.4%)
PCI 199 (16.1%) 200 (12.0%) 253 (15.0%) 652 (14.2%)
Abbreviations: DCA, diagnostic coronary angiography; NCA, no coronary 
angiography; PCI, percutaneous coronary intervention;

Fig. 2  A: Amount of emergency department patients with elevated hs-cTnT between 2019 and 2021. B: Development of hs-cTnT values between 2019 
and 2021
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with COVID-19 compared to those without COVID-19 
(75/282, 26.6% vs. 181/2948, 6.1%; p < 0.001). Further-
more, we observed that in-hospital mortality was signifi-
cantly elevated among unstable patients, defined by MTS 
categorization to orange or red, with 10.8% compared 
to 5.5% in stable patients, categorized as blue, green or 
yellow (p < 0.001, see Table S2). There was no significant 
difference in in-hospital mortality between male and 
female patients across the different groups, as illustrated 
in Table S1.

Discussion
This retrospective descriptive study was conducted in a 
high-volume interdisciplinary emergency department 
in Munich, Germany, between 2019 and 2021. To our 
knowledge, it is the first study to characterize such a large 
cohort of emergency patients with elevated hs-cTnT and 
assess their subsequent clinical outcomes. Among the 
4.587 analysed patients with elevated hs-cTnT levels, 
70.4% did not undergo coronary angiography (NCA), 
15.4% underwent diagnostic coronary angiography 
(DCA), and 14.2% underwent percutaneous coronary 
intervention (PCI). Interestingly, only a small number 
of these patients presented with chest pain symptoms. 
Yet, breathing problems and collapse occurred more fre-
quently in patients who received no coronary angiogra-
phy in the further clinical course. Notably, the in-hospital 
mortality rate was higher among these patients who did 
not undergo coronary angiography.

Overall, a higher percentage of patients with elevated 
hs-cTnT received no coronary angiography (NCA) com-
pared to those who underwent diagnostic coronary 
angiography (DCA) or percutaneous coronary inter-
vention (PCI). In 2020, the year of the COVID-19 pan-
demic, almost 74% of patients with elevated hs-cTnT 
were treated conservatively. This rather conservative 
approach might be owed to the COVID-19 pandemic 
which significantly impacted our global healthcare sys-
tems [7]: According to a study by Tschaikowsky et al. [8], 
patient visits to the emergency department in Munich 
decreased during the pandemic, likely due to patients’ 
fear of contracting COVID-19 in hospitals. Concur-
rently, invasive procedures and surgeries were performed 

more restrictively [9]. Interestingly, the count of patients 
with elevated hs-cTnT levels increased between 2019 
and 2021 in our study. The rising number of COVID-19 
cases during this period could have contributed to the 
increase in hs-cTnT levels: potential mechanisms include 
cardiovascular injury, inflammatory myocarditis, stress-
induced cardiomyopathy, microvascular dysfunction, and 
thrombosis due to hypercoagulability or systemic inflam-
mation destabilizing coronary artery plaques [10–13]. In 
our study we found that among patients with elevated hs-
cTnT, those with COVID-19 experienced higher in-hos-
pital mortality compared to those without COVID-19. 
Interestingly, the majority of these COVID-19 positive 
patients who died in-hospital received no invasive coro-
nary angiography. The in-hospital mortality in the NCA 
group was significantly higher for patients with COVID-
19 compared to those without COVID-19. However, it 
remains unclear whether the increased mortality of these 
patients was attributable to the severity of the COVID-19 
infection or the absence of further invasive angiography.

Further, we observed that overall only 10.9% of all ana-
lysed patients presented with chest pain, while the over-
all in-hospital mortality rate was high at 6.5%. Although 
the prevalence of chest pain, the most common symp-
tom for AMI, was more frequent in patients who under-
went PCI, in-hospital mortality was higher in patients 
who did not receive coronary angiography. Notabaly, 
in the latter, breathing problems and collapse occurred 
more frequently compared to the other groups. Against 
this background, the CHARITEM study reported simi-
lar findings, with an overall in-hospital mortality rate of 
4.7% among all in-patients [14]. This study also found 
that patients presenting with chest pain had significantly 
lower in-hospital mortality compared to those with dys-
pnea or even abdominal pain as their primary symptom. 
The authors attributed this to the well-established, highly 
standardized protocols for managing chest pain, which 
include greater awareness at admission and specialized 
care in chest pain units, leading to better patient out-
comes [14–17]. Our findings highlight the heterogeneity 
of symptoms among emergency patients with elevated 
hs-cTnT.

Table 4  Localization of myocardial infarction
2019
(n = 1236)

2020
(n = 1669)

2021
(n = 1682)

Total
(n = 4587)

p-value
0.176

I21.0 10 (0.8%) 14 (0.8%) 16 (1.0%) 40 (0.9%)
I21.1 14 (1.1%) 10 (0.6%) 14 (0.8%) 38 (0.8%)
I21.2 8 (0.6%) 3 (0.2%) 5 (0.3%) 16 (0.3%)
I21.4 118 (9.5%) 147 (8.8%) 187 (11.1%) 452 (9.9%)
I21.9 1 (0.1%) 1 (0.1%) 0 (0.0%) 2 (0.0%)
Other# 1085 (87.8%) 1494 (89.5%) 1460 (86.8%) 4039 (88.1%)
Abbreviations: I21.0 Acute myocardial infarction of anterior wall; I21.1 Acute myocardial infarction of inferior wall; I21.2, Acute myocardial infarction of other sites, 
I21.4 Acute subendocardial myocardial infarction I21.9, Acute myocardial infarction, unspecified. # other than myocardial infarction;
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In this context, risk assessment tools for incoming 
emergency patients have been developed to ensure more 
effective patient management. The Manchester Triage 
System [5] is performed upon admission and uses a soft-
ware application to categorize patients into one of five 
urgency levels. We observed that patients who did not 
undergo coronary angiography were more frequently 
assigned to the “red” category, indicating the highest level 
of urgency. Further, in-hospital mortality was higher in 
unstable patients compared to stable patients. Delays in 
initiating appropriate therapy and losing valuable time 
may consequently increase the risk of mortality. Life-
threatening conditions can elevate troponin levels inde-
pendently of direct coronary artery involvement and are 
also associated with high mortality rates [18]. Indeed, we 
found that higher hs-cTnT levels were associated with 
higher in-hospital mortality rates. However, it is crucial 
to recognize that elevated hs-cTnT levels can occur in 
various conditions due to reduced oxygen supply to the 
myocardium [19]. These conditions may include sepsis, 
systemic inflammatory response syndrome, end-stage 
renal disease, pulmonary embolism, hypotension, hypo-
volemia or tachyarrhythmias [19–23].

Conclusion
The mortality rate among emergency patients with 
elevated hs-cTnT who did not undergo coronary angi-
ography was notably high. There is a widespread use of 
hs-cTnT in emergency departments, not only for sus-
pected cardiac conditions.

Limitations
This study is subject to limitations inherent in retrospec-
tive descriptive data analysis. A broader spectrum of 
patient characteristics would be desirable; specifically, 
the inclusion of electrocardiograms at admission and a 
deeper understanding of the underlying conditions (e.g., 
pneumonia, sepsis, cancer) associated with higher mor-
tality in the NCA group. Unfortunately, these details 
could not be extracted from our current information 
system. Nevertheless, this study represents the largest to 
date analyzing emergency department patients with ele-
vated hs-cTnT over a three-year period.
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