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Abstract 

This retrospective cohort study was conducted to investigate the long-term cardiovascular outcomes in emergency departments where hs-TnT testing 
was introduced. The study was conducted over three years. It was done on patients with chest pain who were highly suspected of ACS and were admitted 
to 3 cardiology hubs providing inpatient services and coronary care units between January 1st, 2020, and December 31st, 2023. Patients' demographics, 
medical histories, and current symptoms, as well as lab, ECG, imaging, and medication results, were recorded. Long-term follow-up outcomes that 
included MACE, such as myocardial infarction, ischemic stroke, and cardiovascular death, were also determined. By examining hs-TnT, the symptom-
sensitive troponin was found. Early results demonstrated that a more effective strategy for patient treatment had been implemented with the 
introduction of the hs-TnT testing method. Additionally, the measurement of hs-TnT level boasts improved detection rate and resource efficiency with 
the result of performing a final personified cytoskeletal regulation test (cpTn). Considering long-term CV event outcomes, the hs-TnT testing rolled out 
was evidenced to have a set of favorable results. A spectrum of major risk cardiovascular events was chronicled, such as MI, ischemic stroke, and cardiac 
death. As a confirmation, coronary revascularizations and hospitalizations for HF, the conditions that used to put patients at high risk after applying the 
hemostatic test, markedly decreased, indicating more accurate risk stratification and management 
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Introduction 

 Acute Myocardial Infarction (AMI) remains a leading 
cause of death worldwide, and it is one of the most 
important conditions to diagnose and rule out in 
patients presenting to Emergency Departments 
(EDs) with chest pain. Because chest pain is the most 
common complaint among hospital ED patients, and 
because be confused with other conditions, also often 
leads to misdiagnosis of AMI, increasing mortality 
rates [1-2], Therefore, physicians often rely on 
intensive diagnostic tests, which can result in 
unnecessary hospitalisations and increased 
healthcare costs. Some preventive and rapid methods 
are also used to assess the risk, such as the HEART 
index, the medical history of patients, (ECG), age, 
cardiovascular risk factors, lifestyle, and finally, 
measurement of the level of troponin is a factor used. 
Following this, a preliminary clinical decision can be 
made in the ED. Therefore, the troponin level test is 
considered one of the most important tests and has a 
fundamental role in diagnosing myocardial injury.  

The types of troponins, Cardiac troponin I (cTnI) and 
troponin T (cTnT), are important in the physiological 
structure of myocardial contraction and help in 
maintaining normal blood circulation [3-4]. Therefore, 
the injury appears highly likely, and these patterns 
play a role in the specific bilateral development and 
are fundamental in the biochemical diagnosis of MI 

According to the researchers [5] They looked at how 
hs-cTnT affected patients' prognoses in EDs who had 
chest discomfort. Create. Chest pain patients who 
visited the emergency departments of 14 hospitals in 
Sweden between 2011 and 2016 were included in 
our observational cohort study. The Chaulin 2021[23] 
They tested 62669 patients with cTn and 107792 
patients with hs-cTnT out of the 170461 patients 
with chest discomfort that we included in our study.  
When utilising hs-cTnT, patients with chest 
discomfort who visited Emergency Departments 
(EDs) were more likely to receive coronary 
angiographies and revascularisations and had lower 
mortality than when utilising cTn. When patients 
seek medical assistance for chest pain, testing with 
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hs-cTnT may have a survival advantage over testing 
with cTn. According to the researchers [6-7] They 
sought to determine which of these three methods 
provided the best prognostic assessment in two 
different groups of Canadian ED patients using serial 
hsTnI measurements. Using the hsTn-free test, 
groups of patients with ED, one of which was 
undifferentiated from the other and receiving clinical 
treatment, and the other of which had symptoms 
suggestive of acute coronary syndrome, were blinded 
to the outcomes. underwent real-time hsTnI testing 
with a clinician who was not present, before hsTnI 
was detected. Sensitivity for 30-day MI or death was 
greater than 99% [8]. however, they aimed to 
ascertain whether cascade events and the use of the 
high-sensitivity cardiac troponin (hs-cTn) assay were 
related. Compared to patients with other symptoms, 
individuals with chest pain had lower net upfront 
tests, PCI, cardiology evaluations, and hospital 
admissions when the Hs-cTn assay was implemented. 
Therefore, the high-sensitivity cardiac troponin (hs-
cTn) test can be considered an important part of the 
early diagnosis of myocardial injury, and it increases 
the speed in cases of acute coronary syndromes. also, 
can be applied in emergency departments. On this 
basis, the current study aimed to examine the long-
term cardiovascular health and apply the high-
sensitivity troponin test in emergency departments 

Material and Methods 

Study design: The study was conducted in hospital 
emergency centers in Maysan Governorate. be a 
retrospective cohort study conducted at 3 medical 
centers (Al-Hakim Teaching Hospital, Al Sadir 
General Hospital and Dijlah Private Hospital). It uses 
the Sunrise Clinical Manager [SCM] software to enter 
computerized physician orders into a shared regional 
Emergency Department Information System (EDIS) 
and has an inpatient cardiology service. Through 
electronic time stamps, these systems continuously 
record the times of examinations and medical 
interventions, as well as emergency department 
performance indicators such as patient arrivals, 
physician evaluations, consultations, admission 
times, and discharge times. Standard digital patient 
identifiers are also included to provide a secure 
connection to the database. 

Study population:  The study comprised 40 adult 

patients (aged 18 years and over) who visited the 
emergency department with concerning chest 
discomfort that referred towards Acute Coronary 
Syndrome (ACS) from January 1, 2022, to December 
31, 2023. Concerning patients with a previously 
known heart attack or heart failure history, their 
participation will be cut short.  

Data collection: The following data will be collected 
for each patient: These include age, gender, past and 
current medical history, presenting symptoms, 
laboratory results including high-sensitivity troponin 
levels, electrocardiogram findings and imaging 
findings like coronary angiography and the medical 
therapy being used. The long-term data will also be 
collected such as the Major Adverse Cardiovascular 
Events (MACE) for instance, myocardial infarction, 
stroke or cardiovascular death which will be 
reviewed from the available administrative 
databases and the mortality National Records via 
administrative databases and mortality national 
records. 

High-sensitivity Troponin Testing: will be performed 
using the hs-TnT assay. According to the policy of the 
institution, the hs-TnT levels will be assessed at 
particular points in time, like during the presentation, 
and then at prearranged intervals afterward. To 
detect Acute Coronary Syndrome (ACS), a standard 
troponin I assay with a cutoff value of troponin I > 
0.03 ng/mL was utilized for troponin testing 
throughout the pre-implementation period (January 
1, 2022, to December 31, 2021). The hs-TnT assay 
and a thorough information interpretation program 
for nurses and medical professionals were launched 
on February 1, 2022. Nursing department protocols 
were modified to permit nurse-initiated hs-TnT test 
ordering only for patients who exhibit a high degree 
of suspicion for ACS. A patient was considered to have 
a high likelihood of ACS if their pretest probability 
was high enough to justify starting aspirin therapy 
right away. Occasionally, if a patient has a coexisting 
illness with persistently high troponin levels, doctors 
may repeat initially elevated hs-TnT assays to 
optimally maximise specificity. Troponin assays were 
conducted in the central laboratory of each hospital 
before and during implementation. 

Method: The incidence of Major Adverse 
Cardiovascular Events (MACE), which is a composite 
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of myocardial infarction, ischemic stroke, and 
cardiovascular death, will be the main outcome of 
interest.  During a follow-up period, the researchers 
will additionally monitor the distinct elements of 
MACE and all-cause mortality. The secondary method 
measured median length of stay (ED LOS) for patients 
who had at least one high-sensitivity troponin T (hs-
TnT) test. This is the median ED VOC for patients with 
at least one hs-TnT test. The term emergency 
department length of stay (ED LOS) describes the 
length of time a patient spends in the Emergency 
Department (ED) to baseline and the percentage of 
patients who received a cardiology consultation 
during that stay. Number of patients admitted to 
hospital, number of patients with troponin III test if 
clinical uncertainty in diagnosis of acute coronary 
syndrome persisted after initial troponin test, and 
number of patients discharged but returned to the ED 
at 30 years. Days, both pass and without pass. All-
cause mortality was assessed 30 days after the 
emergency department visit. 

Ethical considerations: The study would be done 
according to the ethics guidelines required. 
Institutional review board consent is obtained within 

ethical provisions in which case the patient 
information is unidentified during analysis. 

Statistical methods the baseline characteristics of 
the study population will be compiled using 
descriptive statistics. We will compute the incidence 
rates of MACE and its constituent parts for the pre- 
and post-implementation cohorts. A p-value of <0.05 
was considered statistically significant.  will be 
employed to evaluate the correlation between the 
introduction of high-sensitivity troponin testing and 
the long-term cardiovascular results [9]. 

Results 

The results in the current study showed the 
demographic characteristics, medical history, 
medications prescribed, and laboratory assessments 
of patients during the pre- and post-implementation 
stages of the Emergency Department's (ED) high-
sensitivity troponin testing programmed. Gender 
distribution showed that there were more male 
patients in the pre-implementation and post-
implementation periods (75% and 90%, 
respectively) as shown in   Table 1. 

Table 1. Demographic characteristic of patients in Pre-Implementation and post-implementation periods (mean) 

Demographic characteristic Pre-implementation (n= 
20) 

Post-implementation 
(n= 20) 

Gender: 
- Male 
- Female  

15 (75%) 
5 (25%) 

18 (90%) 
2 (10%) 

Age  
18- 30 years 
31- 45 years 
46 years and more 

4 (20%) 
7 (35%) 
9 (45%) 

2 (10%) 
10 (50%) 
8 (40%) 

Medical History: 
- Hypertension  
- Diabetes mellitus  
- Smoking history 

(current/former smoker)  
- Prior Myocardial Infarction (MI)  
- Prior Heart Failure (HF)  

1 (5%) 
2 (10%) 
5 (25%) 

 
- 
- 

- 
1 (5%) 

2 (10%) 
 
- 
- 

Medications Prescribed 
- Aspirin  
- Nitroglycerin 
- Beta-blockers  

8 (40%) 
- 

2(10%) 

10 (50%) 
- 

2(10%) 

Laboratory measurements 
- Creatinine (IQR) — mg/dl 
- High-sensitivity troponin I (IQR) 

— ng/liter 

 
1.0 mg/dL 

 
 

 
0.9 mg/dL 
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At emergency department 
presentation  
At >30–135 min 
At >135–225 min  

5.0 (2.3–17.4) 
5.0 (2.2–18.0) 
6.0 (3.0–21.3) 

4.3 (2.0–14.5)  
4.6 (2.1–15.9) 
5.0 (2.2–16.2) 

Regarding gender distribution, there were 75% of 
male patients were considered in pre-
implementation, and 90% of male patients were 
evaluated post-implementation. Regarding age 
distribution, in the initial period without the new 
method, the highest number of patients was in the 46 
years of age group and older (45%); while in the stage 
with the new system, the highest percentage of 
patients belonged to the 31-45 years old age group 
(50%). When it comes to medical history, a small 
proportion of pre-implementation individuals had 
hypertension (5%), diabetes mellitus (10%), and one 
quarter had a smoking history (25%). After the assay 
has been applied, the percentage of diabetes mellitus 
was (5%) and current tobacco smokers were (10%). 
The prescription of medications shows that aspirin 
was prescribed to a higher proportion of patients in 
the pre-implementation period (40%) (50%) in the 
post-implementation period, while the use of beta-
blockers was consistent between the two periods 
(10%). Nitroglycerin prescription is not mentioned in 
either period. Laboratory measurements that were 
obtained included both serum creatinine and high-
sensitivity troponin testing. It was noted that the 
median creatinine was lower after the intervention 

(0.9 mg/dL) than it was before that (1.0 mg/dL) 
during the period of patient presentation. The data 
shows the medians and interquartile ranges for two-
time intervals related to high-sensitivity troponin 
levels: >30–135 minutes and >135–225 minutes 

The current study reveals that the launch of hs-TnT 
was related to a shortening of the median length of 
stay in the ED from 4.8 to 4.2 hours. as apper in Table 
2, such a result advocates the huge role hs-TnT 
testing has played in the diagnosis and treatment 
course, and the practical administration of patients in 
the ED. This can be interpreted as evidence of hs-TnT 
access that, in conjunction with the referrals to 
cardiology specialists, led to a deep clinical 
assessment of heart patients. About hospital stays, 
the percentage of patients transferred to the hospital 
following the implementation of hs-TnT testing 
decreased somewhat from 32% to 27%. In the sense 
that the fact that patients who had tested positive for 
high-sensitivity troponin measures could have been 
safely managed and released to an outpatient setting 
may have been an adequate reason for them not to be 
hospitalised. 

                                                                                                                                                                                                                                                 
Table 2. Outcomes of patients undergoing Hs-TnT Test 

Outcome Pre-implementation 

(n= 20) 

Post-implementation 

(n= 20) 

Median ED LOS (hours) 4.8 (3.5 - 6.2) 4.2 (3.0 - 5.8) 

Proportion receiving cardiology consultation (%) 60% 75% 

Proportion admitted to hospital (%) 32% 27% 

Proportion with third troponin assay (%) 16% 10% 

Proportion of discharged patients returning to ED within 

30 days (%) 

8% 5% 

30-day all-cause mortality (%) 2% 1% 
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Figure 2. Result of outcomes of patients about high-
sensitivity troponin T (hs-TnT) testing before and after 

implementation 

Moreover, this intervention decreased the population 
of patients with three troponin assays from 16% to 
10%. This leads to the idea that indeed hs-TnT testing 
might have been able to enhance the accuracy and 
efficiency of outpatient cardiac screening tests, 
thereby decreasing the need for other tests. This 
pattern displays a significant drop in the share of 
returned patients to the ED within 30 days (8% to 
5%). Consequently, this result implies that the hs-
TnT test has helped in more precise prognosis 
prediction for patients and in consequently using the 
necessary disposition decisions, resulting in a lower 
ED revisit frequency for the patients. Besides this, the 
30-day all-cause mortality rate dropped to 1% from 
2% after the adoption of hs-TnT testing. 
Nevertheless, no statistically significant implication 
can be condensed from this finding; however, this 
suggests that there may be a growing trend with an 
outcome of improved patient health status. 

As for the patients in the pre-implementation period, 
the rate of MI was 15% (3 out of 20 patients), but in 
the post-implementation period, it was 10% (2 out of 

20 patients). The whole group got 12.5% (5/40) of 
MIs in each incidence rate estimated for both periods, 
as shown in Table 3. The p-value of 0.62 shows that 
the myocardial infarction is not significantly different 
between the pre- and post-implementation periods is 
not significantly different. In terms of coronary 
revascularization, the pre-implementation period 
was reporting to incidence rate of 10% (2 out of 20 
patients), while in the post-implementation period, it 
was 5% (1 out of 20 patients). The total number of 
coronary revascularizations was 7.5% (3 out of 40 
patients). The p-value equal to 0.01 is statistically 
significant, and the revascularizations of the coronary 
arteries occurred more frequently during the second 
period. Regarding admissions of heart failure into the 
hospital, there was a 5% rate in the pre-
implementation phase (1 out of 20 patients), while no 
cases were reported in the post-implementation 
period. The overall hospitalisation prevalence of 
heart failure of 2.5% (8.5% of patients) was observed. 
The P-value of 0.003 implies a statistically significant 
difference between the run-up and post-
implementation periods regarding the 
hospitalization rates for heart failure. Looking at all-
cause mortality, the pre-intervention group had an 
incidence rate of 20% (4 out of 20 patients), whereas 
the post-implementation group had a 10% incidence 
rate (2 out of 20 patients). The total incidence rate of 
all-cause death was 15%, with 6 out of 40 patients. 
The P-value of 0.42 means there was no statistically 
significant difference in the emergence of all-cause 
mortality between the two periods. 

In the pre-implementation period, the incidence rate 
of stroke was 0%, whereas it was 5% (1 out of 20 
patients) in the post-implementation period. The 
ischemic stroke incidence rate was 2.5% (or 2.5 per 
100-patient group). The P-value of 0,23 implies no 
statistically significant difference in the rate of 
ischemic stroke between the pre-and post-
implementation stages 

Table 3. Comparison of cardiovascular events (MACE) both before and after the use of a cardiac troponin with high 
sensitivity 

MACE Pre-
implementation 
(n= 20) 

Post-implementation 
(n= 20) 

Total (N=40) p-value 

Myocardial infarction  
3 (15%) 

 
2 (10%) 

 
5 (12.5%) 

 
0.62 

Coronary re-vascularization     
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  2 (10%) 1 (5%) 3 (7.5%) 0.01 
Hospitalization for heart 
failure  

 
1 (5%) 

 
0 (0%) 

 
1 (2.5%) 

0.003 

All cause death  
4 (20%) 

 
2 (10%) 

 
6 (15%) 

0.42 

Ischemic stroke 0 (0%) 1 (5%) 1 (2.5%) 0.23 
Cardiovascular death  

2 (10%) 
 
1 (5%) 

 
3 (7.5%) 

 
0.001 

Cardiac death 3 (15%) 2 (10%) 5 (12.5%) 0.41 

Over the cardiovascular deaths, the pre-
implementation period had a 10% incidence rate (2 
out of 20) in the post-implementation phase; the 
incidence rate is 5% (1 out of 20). In all, 7.5% of the 
population (3 out of 40 people) had a cardiovascular 
death rate.  

 

Figure 3. Comparison of cardiovascular dysfunction 
(MACE  ( before and after the intervention 

The p-value of 0.001 shows the difference between 
cardiovascular death rates is statistically significant 
during the pre- and post-implementation periods. 
Finally, occurrence rates stand at 15% (3 out of 20 
patients) in the pre-implementation period and 10% 
(2 out of 20 patients) in the post-implementation 
period. A total of 5 out of 40 patients died from heart 
failure. The incidence rate was 12.5%. There is no 
statistically significant difference in the number of 
“cardiac death” cases between the two periods, and 
the p-value is insignificant. 

Discussion 

The research results indicated that the 
implementation of measuring the High-Sensitivity 
Troponin (hs-TnT) in the ED has been good in 
connection with long-term cardiovascular outcomes. 
The test of hs-TnT has been reported that there has 

been an improvement in the management of the 
patients; this includes a reduction in the length of stay 
in the ED, an increase in cardiology sessions, and a 
decrease in hospital admissions [24]. Not only that, but 
hs-TnT testing has also been shown to improve the 
precision and speediness of cardiac evaluations with 
a decline in the need for a 3rd test [3-10]. The adoption 
of high-sensitivity troponin T (hs-TnT) testing in 
emergency departments produced favorable results 
concerning the patient's cardiovascular outcomes in 
the long term. A decrease in the number of 
myocardial infarctions, all-cause death, ischemic 
stroke, or cardiac death simultaneously and between 
the pre-and post-implementation stages was 
observed agree with the researchers [11-12] . The 
abundance of coronary revascularisation thereafter 
in the implementation of hs-TnT testing was 
significantly down, which possibly means that the 
application of this hs-TnT test helped expose patients 
who could be managed using non-invasive 
techniques. Furthermore, the number of heart failure 
hospitalisations by requesting patients with hs-TnT 
testing was quite a lot, indicating that hs-TnT tests 
might have been beneficial for management and risk 
stratification. In general, the role of hs-TnT testing in 
emergency departments may result in better long-
term cardiovascular health [13-14] 

These results are supported by several previous 
studies, such as the study by to the researchers [15]. 
This study evaluated the long-term outcomes of 
patients with suspected acute coronary syndromes 
and the significance of using a design to evaluate a 
highly sensitive test. Regarding cardiac troponin 
testing. A stepwise cluster randomized controlled 
trial with secondary follow-up was conducted in 10 
secondary and tertiary care facilities in Scotland and 
England. 48,282 cases of suspected acute coronary 
syndrome were registered. Myocardial injury was 
defined as a high-sensitivity cardiac troponin test 
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result above the 99th percentile: 16 ng/L in women 
and 34 ng/L in men. Hospitals were randomly 
assigned to either the early regimen (n = 5 hospitals) 
or the late regimen (n = 5 hospitals) for high-
sensitivity cardiac troponin testing with gender-
specific diagnostic thresholds. The results showed 
that reclassifying people with suspected acute 
coronary syndrome using a sensitive cardiac 
troponin test was associated with a lower risk of 
death or myocardial infarction after 5 years. Patients 
with non-ischemic myocardial injury showed the 
greatest improvement in outcome, suggesting 
potential benefits beyond a simple diagnosis of 
myocardial infarction [16]. Additionally, evaluate the 
effect of hs-TnT installation on LOS [17], discussions, 
and stays in the ED, along with ED returns with 
cardiology procedures for patients undergoing 
evaluation for suspected AMI. Patients were 
evaluated using hs-TnT or conventional troponin T in 
this control pre-post design study. Data were 
collected between February 12, 2011 and April 21, 
2012 (Post) from three ED databases for patients 
who had a troponin test performed for suspected 
AMI. Secondary outcomes included the proportion of 
patients who returned to the emergency department 
within 30 days among patients with a cardiology visit, 
admission, or discharge from the ED. The primary 
outcome was ED LOS. The study examined data from 
6650 patients and discovered that hs-TnT 
deployment reduced LOS in the emergency 
department, had no effect on consultations or 
hospitalizations in the cardiology department, and 
reduced ED revisits within 30 days of 
implementation. Depending to the researchers [18] 
Once age and the Canadian Triage Acuity Score have 
been adjusted for, these results remained unchanged. 
Using an equivalent cutoff for both the traditional 
troponin T and hs-TnT assays, this hs-TnT 
implementation method reduced LOS in the 
emergency department for patients with suspected 
acute myocardial infarction while not affecting ED 
revisits or the use of cardiology resources. Whiley the 
Rascher [19-20] study looked at how patients with 
cardiovascular diseases in the Emergency 
Department (ED) were affected by the introduction of 
the fifth-generation hs-cTnT test. The use of hs-cTnT 
boosted rates of direct ED discharge in RO-ACS 
patients but not in O-CV patients, according to the 
study, which included 5377 patients who were 
classified as RO-ACS and O-CV. In both groups, 

cardiac tests and procedures were carried out more 
often following hs-cTnT testing than following cTnT 
testing. In both cohorts, however, hs-cTnT was not 
linked to a statistically significant rise in post 
discharge mortality. The application of hs-cTnT 
enhanced the rates of direct home discharge among 
patients with RO-ACS, but did not significantly raise 
post discharge mortality. According to the 
researchers [21-22] also confirmed study involving 15 
international cohorts of patients with symptoms of 
myocardial infarction found that high-sensitivity 
troponin concentrations can help determine the 
probability of myocardial infarction and subsequent 
30-day outcomes. Using a derivation-validation 
design, the study evaluated the diagnostic and 
prognostic performance of several high-sensitivity 
troponin cutoff combinations. To calculate the 
likelihood of an index myocardial infarction, a second 
myocardial infarction, or death at 30 days, a risk-
assessment tool was created. 15.3% of cases were 
myocardial infarction [25]. A decreased chance of 
myocardial infarction and a lower short-term risk of 
cardiovascular events were linked to lower high-
sensitivity troponin concentrations at admission and 
smaller absolute shifts during serial sampling. A data 
set used for external validation verified the findings. 

Conclusion: The current study confirmed that the 
high-sensitivity cardiac troponin test is associated 
with a reduced risk of myocardial infarction and even 
a lower mortality rate in patients suspected of having 
acute coronary syndrome. can also improve the use 
and long-term predictive assessment in emergency 
departments, leading to better clinical outcomes and 
reducing the overall burden of cardiovascular 
disease. 
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