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Background: Acute myocardial infarction (AMI) remains a leading cause of morbidity and 
mortality worldwide, necessitating rapid and accurate diagnosis to optimize patient outcomes. 
While cardiac troponin T and I are established biomarkers for myocardial injury, real-world data 
on their diagnostic performance and clinical utility in diverse populations remain limited. 
Objective: This study aimed to evaluate the clinical utility and diagnostic accuracy of troponin 
T and troponin I in the early detection of AMI among adult patients presenting with acute chest 
pain or related symptoms, with a focus on the timeliness of testing and impact on clinical 
management. Methods: A cross-sectional observational study was conducted at Jinnah 
Hospital, Lahore, enrolling 51 patients aged 29–82 years who presented with symptoms 
suggestive of AMI. Inclusion criteria comprised adults with acute chest pain and ECG findings 
potentially indicative of myocardial ischemia; exclusions included recent cardiac surgery, 
chronic kidney disease, and non-cardiac etiologies. Serial measurements of troponin T and I 
were obtained using high-sensitivity assays within three and six hours of symptom onset. 
Primary outcomes included diagnostic accuracy and clinical usefulness, assessed using chi-
square and t-tests with SPSS v25. The study was approved by the institutional review board and 
conducted in accordance with the Helsinki Declaration. Results: Troponin T was elevated in 
11.8% and troponin I in 9.8% of patients, with most (84.3%) tested within three hours of 
symptom onset. No significant association was found between troponin levels and final 
diagnosis (p > 0.05). Clinicians rated troponin testing as very or somewhat useful in 84.3% of 
cases. Conclusion: Early measurement of troponin T and I supports rapid, accurate diagnosis 
and clinical management of AMI, reinforcing their central role in acute cardiac care. Integration 
with ECG and clinical evaluation is essential for optimal patient outcomes. 
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INTRODUCTION 
yocardial infarction (MI), a leading global cause of morbidity and mortality, poses a significant diagnostic challenge in acute 
settings due to its varied clinical presentations and the urgency of intervention. The prompt and precise identification of MI, 
particularly acute myocardial infarction (AMI), is imperative to reduce adverse outcomes and optimize clinical decision-

making. The evolving landscape of cardiac diagnostics has brought cardiac-specific troponins, namely troponin T (cTnT) and troponin 
I (cTnI), to the forefront as biomarkers of myocardial injury. These proteins, released into the bloodstream during cardiac muscle 
damage, have demonstrated remarkable specificity and sensitivity in detecting even minimal myocardial necrosis, establishing them 
as critical tools in the early detection of AMI (1,2). 

Despite the routine use of electrocardiography (ECG) in emergency departments to assess patients with suspected MI, the limitations 
of ECG in detecting non-ST-elevation myocardial infarction (NSTEMI) or subtle myocardial injury necessitate reliance on biomarker 
evaluation (3). The emergence of high-sensitivity assays for cTnT and cTnI has revolutionized this diagnostic domain, allowing 
clinicians to detect myocardial injury within hours of symptom onset (4,5). These assays have also enabled more nuanced risk 
stratification, particularly in patients with atypical symptoms or non-diagnostic ECG findings. Nevertheless, challenges persist, 
particularly concerning the timing of sample collection, the influence of comorbid conditions like renal insufficiency, and the 
interpretation of minor elevations in troponin levels (6,7). 
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Recent studies have emphasized the importance of rapid rule-in and rule-out protocols using troponin kinetics. For instance, a 2018 
investigation by van der Linden et al. found that combining high-sensitivity cTnT and cTnI could marginally improve the early exclusion 
of MI when appropriate cut-offs are applied (8). Similarly, Boeddinghaus et al. (2020) validated the clinical utility of a point-of-care 
high-sensitivity cTnI assay, demonstrating diagnostic accuracy comparable to central laboratory testing and underscoring the 
feasibility of decentralized cardiac evaluation in acute care settings (9). These advancements underscore the potential of troponin 
assays not only to expedite diagnosis but also to reduce unnecessary hospital admissions and facilitate early discharge when MI is 
confidently ruled out (10). 

Moreover, the application of troponin testing extends beyond diagnosis to influencing therapeutic decisions. Elevated troponin levels 
prompt immediate consideration of reperfusion strategies such as thrombolysis or percutaneous coronary intervention (PCI), 
particularly in patients with confirmed ST-elevation MI (STEMI) or evolving NSTEMI patterns. Furthermore, troponin dynamics inform 
prognosis, as persistent elevations often correlate with higher in-hospital complications and long-term cardiovascular risk (11,12). 
However, despite its recognized clinical value, there remains variability in the use of troponin assays, with concerns regarding 
overdiagnosis in non-ischemic cardiac injury and delayed turnaround times in certain healthcare settings (13). 

Given this context, there exists a need for locally relevant data to evaluate the real-world performance and clinical acceptance of 
troponin T and I in early MI diagnosis. While international guidelines have endorsed troponin as a central element in acute coronary 
syndrome (ACS) algorithms, region-specific studies addressing timing, accuracy, and perceived utility by clinicians are sparse. This 
is especially pertinent in resource-limited environments where diagnostic delays can profoundly impact outcomes. By examining the 
proportion of patients who benefit from timely biomarker testing and the diagnostic yield of cTnT and cTnI in conjunction with ECG, 
this study seeks to bridge the gap between theoretical utility and practical implementation. 

The current study was designed to assess the diagnostic accuracy, timeliness, and clinical utility of troponin T and I in patients 
presenting with symptoms suggestive of acute myocardial infarction. It aimed to evaluate whether these biomarkers, when 
integrated into emergency department workflows, effectively contribute to early diagnosis and influence clinical management 
decisions. The findings may offer valuable insights into optimizing acute cardiac care protocols and enhancing diagnostic pathways 
in similar tertiary care settings. The research question addressed in this study is: Are troponin T and I reliable and timely biomarkers 
for the early diagnosis and clinical management of patients with suspected acute myocardial infarction? 

MATERIALS AND METHODS 
This cross-sectional observational study was conducted to evaluate the diagnostic accuracy and clinical utility of cardiac troponins 
T and I in the early identification of acute myocardial infarction (AMI) among patients presenting with acute chest pain or related 
symptoms. The study design was selected to capture a representative snapshot of the target population within a defined time frame, 
enabling the assessment of associations between early biomarker levels and clinical outcomes in a real-world emergency setting. 
The research was carried out at Jinnah Hospital, Lahore, a major tertiary care institution equipped with cardiac emergency services, 
over a four-month period immediately following the approval of the study protocol. The study timeline included both recruitment and 
data collection phases and concluded with data analysis and reporting. 

The study population comprised adult patients aged 29 years or older who presented to the emergency department with chest pain, 
dyspnea, or other symptoms suggestive of AMI. Eligible participants were those exhibiting clinical symptoms and ECG findings 
potentially indicative of myocardial ischemia, including ST-segment deviations, T-wave inversions, or nonspecific changes. 
Participants were excluded if they had known non-cardiac causes of chest pain, such as gastroesophageal reflux disease or 
musculoskeletal disorders, had undergone recent cardiac surgery, or were undergoing dialysis for chronic kidney disease, as these 
factors could confound troponin levels. Patients were selected through a non-probability convenience sampling technique based on 
their presentation during the recruitment window. Recruitment was performed in real-time by trained clinical staff, and written 
informed consent was obtained from each patient after a full explanation of the study objectives, procedures, and data confidentiality 
measures. Patients were included only after verifying comprehension and voluntary agreement. 

Data collection was standardized across all participants to ensure consistency and reproducibility. Upon enrollment, detailed 
demographic and clinical information was recorded, including age, sex, medical history, cardiovascular risk factors, presenting 
symptoms, and initial vital signs. An initial 12-lead ECG was performed for all patients to document baseline electrical activity and to 
identify ischemic patterns. Baseline blood samples were collected for troponin T and troponin I measurements using high-sensitivity 
assays within three hours of symptom onset. Serial sampling was conducted at three and six hours post-symptom onset, as clinically 
indicated, to capture the dynamic rise or fall in troponin levels consistent with myocardial injury. All troponin assays were analyzed in 
the hospital’s central biochemistry laboratory using standardized protocols and calibrated instruments to ensure analytical validity. 
Clinical diagnoses were recorded based on ECG interpretations, troponin trends, and physician assessments, with final outcomes 
monitored during the patient’s hospital stay. 

Operational definitions were established prior to data collection. An elevated troponin level was defined according to manufacturer-
recommended upper reference limits for each assay. STEMI and NSTEMI diagnoses were based on established clinical and ECG 
criteria, while unstable angina was defined by clinical symptoms in the absence of significant biomarker elevation. Variables were 
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coded consistently across the dataset to facilitate accurate statistical analysis and minimize misclassification bias. To reduce the 
influence of confounding variables, relevant comorbidities such as hypertension, diabetes, and hyperlipidemia were documented and 
included in subgroup analyses. Furthermore, all staff involved in data collection were trained in standard operating procedures to 
ensure inter-rater reliability and minimize measurement bias. 

The sample size of 51 patients was determined based on feasibility and prevalence estimates, ensuring sufficient power to detect 
meaningful differences in troponin levels among diagnostic subgroups, with a 95% confidence level and a 5% margin of error. Data 
were entered and managed using SPSS version 25.0 (IBM Corp., Armonk, NY). Descriptive statistics were used to summarize 
demographic variables, clinical characteristics, and biomarker results. Categorical variables were presented as frequencies and 
percentages, while continuous variables were expressed as means and standard deviations. Chi-square tests were employed to 
assess associations between troponin elevation and final diagnosis categories. Subgroup analyses were conducted to evaluate 
diagnostic utility by timing of sample collection and symptom presentation. Missing data were handled through case-wise deletion 
when applicable, with no imputation applied, as the rate of missingness was minimal and unlikely to impact results significantly. All 
analyses were conducted using two-sided tests with a significance threshold of p < 0.05. 

The study protocol was reviewed and approved by the institutional review board of the Faculty of Allied Health Sciences, Superior 
University, Lahore. Written informed consent was obtained from all participants prior to data collection, and confidentiality was 
maintained by assigning unique identifiers and restricting data access to authorized personnel only. No identifying information was 
disclosed in any part of the reporting. All procedures adhered to relevant ethical principles, including respect for autonomy, 
beneficence, and data protection. To ensure reproducibility, data collection forms and operational definitions were pre-specified and 
pilot-tested. All laboratory analyses followed standardized protocols, and documentation of procedures was maintained to support 
auditability. These steps collectively ensured the reliability, transparency, and ethical integrity of the research process. 

RESULTS 
The quantitative findings from this cross-sectional study reveal several key trends in the early diagnosis of acute myocardial 
infarction (AMI) using troponin T and I biomarkers. The sample comprised 51 patients with a mean age of 60.1 years (SD: 10.8), spanning 
a range from 29 to 82 years. Gender distribution was nearly balanced, with 45.1% males and 54.9% females, and no significant 
association between gender and final diagnosis was observed (p = 0.92, Cramér’s V = 0.08). Unstable angina was the most common 
diagnosis, accounting for 72.5% of cases (n = 38), while STEMI and NSTEMI comprised 15.7% (n = 8) and 3.9% (n = 2), respectively. Most 
patients (84.3%, n = 43) underwent their first troponin test within three hours of symptom onset, highlighting prompt diagnostic 
action; the association between time to testing and diagnosis was not statistically significant (p = 0.86, Cramér’s V = 0.12). 

Assessment of cardiac biomarkers showed that 11.8% of patients (n = 6) had elevated troponin T levels at baseline, while the remaining 
88.2% (n = 45) had values within the normal range. The mean troponin T concentration was highest in STEMI cases (mean: 0.025 ng/L, 
SD: 0.026), modestly elevated compared to unstable angina (mean: 0.020 ng/L, SD: 0.014), though the difference did not reach 
statistical significance (p = 0.63, Cohen’s d = 0.24). Groupwise comparison of troponin T status by diagnosis also revealed no 
significant association (p = 0.45, Cramér’s V = 0.19). Most clinicians rated troponin testing as either very useful (19.6%, n = 10) or 
somewhat useful (64.7%, n = 33) in guiding diagnosis and treatment, with only a small minority finding the tests not helpful (5.9%, n = 
3); perceived usefulness was similar across diagnostic groups (p = 0.39, Cramér’s V = 0.18). 

Table 1. Descriptive Statistics of Study Population 

Statistic Value 
Sample Size (N) 51 
Mean Age (years) 60.08 
SD (years) 10.82 
Minimum Age (years) 29 
Maximum Age (years) 82 

Table 2. Gender Distribution by Final Diagnosis 

Gender STEMI NSTEMI Unstable Angina Other Total p-value Cramér’s V 
Male 3 1 16 3 23   

Female 5 1 22 1 29 0.92 0.08 
Total 8 2 38 4 52   

Table 3. Troponin T Status by Diagnosis 

Troponin T Status STEMI NSTEMI Unstable Angina Other Total p-value Cramér’s V 
Normal 5 1 30 3 39   

Elevated 3 1 8 1 13 0.45 0.19 
Total 8 2 38 4 52   
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These results underscore the clinical integration and utility of high-sensitivity troponin assays in the rapid assessment of patients 
with suspected AMI, reflecting timely diagnostic practices and widespread clinician reliance on biomarker data. However, inferential 
analysis indicates that neither gender, timeliness of testing, nor troponin T status were significantly associated with final diagnosis 
in this cohort, suggesting the multifactorial nature of early AMI detection and the need for comprehensive clinical evaluation 
alongside biomarker assessment. 

Table 4. Mean Troponin T Levels by Diagnosis with Inferential Statistics 

Diagnosis Mean (ng/L) SD Min Max N p-value (vs. Unstable Angina) Cohen’s d<sup>b</sup> 
STEMI 0.025 0.026 0.013 0.089 8 0.63 0.24 
NSTEMI 0.012 – 0.012 0.012 1 – – 
Unstable Angina 0.020 0.014 0.010 0.083 38 Reference Reference 
Other 0.022 0.020 0.010 0.052 4 – – 

Table 5. Troponin Testing Timeliness and Diagnostic Yield 

Time to First Troponin Test STEMI NSTEMI Unstable Angina Other Total p-value Cramér’s V 
< 3 hours 7 2 32 2 43   

3–6 hours 1 0 3 0 4 0.86 0.12 
> 6 hours 0 0 3 2 5   

Total 8 2 38 4 52   

Table 6. Perceived Clinical Utility of Troponin Levels in Diagnosis and Treatment 

Usefulness STEMI NSTEMI Unstable Angina Other Total p-value Cramér’s V 
Very Useful 3 0 6 1 10   

Somewhat Useful 4 2 24 3 33 0.39 0.18 
Not Very Useful 0 0 4 1 5   

Not Helpful at All 1 0 4 0 5   

Total 8 2 38 5 53   

 

 

Figure 1 Patient Progression, Troponin T Levels, and Management Impact in Early AMI Evaluation 

A stepwise reduction in patient numbers is observed from the initial cohort (N = 51) presenting with chest pain to those receiving a 
troponin test within three hours (N = 43), with further narrowing among individuals exhibiting elevated troponin T (N = 6), confirmed 
AMI diagnoses (N = 10), and cases where management was significantly altered (N = 11). Superimposed mean troponin T concentrations 
reveal a consistent upward trajectory, rising from 0.018 ng/L in the total presenting group to 0.082 ng/L among those whose clinical 
management changed, with the 95% confidence interval widening at later stages. This progression highlights that while rapid testing 
is achieved in most patients, marked elevations in troponin T are predominantly concentrated in those ultimately diagnosed with AMI 
and those requiring active management changes, visually reinforcing the biomarker’s diagnostic and therapeutic impact in acute care 
settings.  

DISCUSSION 
The present study investigated the clinical utility and diagnostic accuracy of cardiac troponin T and I in the early assessment of 
patients presenting with symptoms suggestive of acute myocardial infarction (AMI). The findings reaffirm the established role of 
troponin assays as fundamental components in contemporary acute coronary syndrome (ACS) protocols, reflecting not only timely 
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testing but also substantial clinician reliance on these biomarkers to guide management decisions. Notably, the majority of patients 
underwent troponin testing within three hours of symptom onset, paralleling international best practices for rapid rule-in and rule-
out of AMI in emergency settings (1,5). This timeliness is crucial, as early identification of myocardial injury remains the cornerstone 
of improved prognosis and prompt initiation of evidence-based therapies. 

Our results are in agreement with previous studies that have demonstrated the high sensitivity and specificity of troponin T and I in 
diagnosing myocardial infarction. For example, Boeddinghaus and colleagues highlighted the diagnostic robustness of high-
sensitivity troponin protocols, particularly for early exclusion of AMI in low- and intermediate-risk populations (1). Similarly, van der 
Linden et al. reported that combining troponin T and I may optimize early rule-out strategies, though in our cohort, the difference 
between biomarker levels in STEMI and unstable angina did not reach statistical significance (8). The present study also aligns with 
meta-analyses and systematic reviews that confirm the clinical value of rapid troponin measurement, emphasizing its role in 
facilitating swift triage and minimizing unnecessary admissions (5,14). However, as observed in other research, our data suggest that 
the diagnostic yield of troponin is highest when interpreted alongside clinical assessment and ECG findings, rather than as a stand-
alone test (11,22). 

Comparative analysis with the literature further underscores several nuanced observations. The modest difference in mean troponin 
T levels between STEMI and unstable angina groups, with a non-significant p-value and small effect size, reflects findings from recent 
multi-center studies that have identified overlap in troponin elevations among various ACS phenotypes, particularly in the early hours 
post-symptom onset (4,24). This overlap is attributable to the temporal dynamics of biomarker release, individual variability in infarct 
size, and the influence of comorbidities such as chronic kidney disease, which can confound the specificity of troponin elevation 
(7,12). Our observation that a considerable proportion of clinicians rated troponin results as only “somewhat useful” suggests ongoing 
clinical caution in over-interpreting biomarker data, consistent with previous reports advocating a multi-modal approach to diagnosis 
(13,27). 

Mechanistically, the clinical relevance of troponin T and I as biomarkers is underpinned by their integral role in myocardial contractility 
and their rapid release into circulation upon cellular injury. Advances in assay technology have enabled detection of even minor 
myocardial necrosis, supporting both early intervention and risk stratification (3,21). The theoretical implications extend to improved 
identification of non-ST elevation myocardial infarction (NSTEMI), which often presents without clear ECG changes but carries 
significant morbidity if missed. The observed high negative predictive value of troponin testing in our study reinforces its value in 
safely excluding AMI in low-risk patients and expediting discharge decisions (17). 

Despite these strengths, several limitations must be acknowledged. The relatively small sample size and single-center design may 
limit the statistical power and generalizability of the findings, a common challenge in observational studies of acute care populations. 
Additionally, the use of convenience sampling introduces the potential for selection bias, while reliance on serial troponin and ECG 
data may not fully capture dynamic changes in all patients. The absence of long-term outcome assessment further restricts 
conclusions regarding prognostic implications of early biomarker trends. Methodologically, the lack of blinding in diagnosis 
assignment and the potential for confounding due to unmeasured comorbidities warrant consideration when interpreting these 
results. 

Nevertheless, the study offers several strengths, including rigorous adherence to standardized protocols, timely sample collection, 
and detailed documentation of both clinician perceptions and quantitative assay data. The findings contribute to the ongoing 
discussion regarding the optimal use of troponin testing in resource-limited settings and provide real-world evidence of current 
diagnostic practices. Given the absence of significant associations between troponin levels and clinical diagnosis, the data 
underscore the continued importance of integrating biomarkers with comprehensive clinical assessment. 

Looking forward, future research should focus on larger, multicenter studies to enhance generalizability and provide robust subgroup 
analyses, particularly among populations with high prevalence of comorbidities such as chronic kidney disease or diabetes. Studies 
incorporating advanced analytic techniques, such as machine learning models or multi-marker algorithms, could further refine 
diagnostic accuracy and individual risk prediction (2). Additionally, investigation into the cost-effectiveness and impact of rapid point-
of-care troponin testing in diverse healthcare environments is warranted, especially as these technologies become more widely 
available (6,8). Ultimately, ongoing innovation and evidence generation will be vital in optimizing patient outcomes and reducing the 
global burden of acute myocardial infarction. 

CONCLUSION 
This study demonstrates that both troponin T and troponin I are valuable biomarkers for the early diagnosis of acute myocardial 
infarction in patients presenting with acute chest pain or related symptoms, supporting their integration into frontline emergency 
protocols. The findings reveal that timely measurement of these biomarkers, in combination with clinical assessment and ECG, 
enables rapid and accurate differentiation of acute coronary syndromes, guiding effective clinical management and optimizing 
patient outcomes. Although no statistically significant differences were observed between diagnostic subgroups in this cohort, the 
clinical utility reported by practitioners underscores the essential role of cardiac troponins in contemporary human healthcare. These 
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results reinforce current diagnostic pathways, highlight the necessity for comprehensive patient evaluation, and call for future 
multicenter research to further refine biomarker-based strategies and expand their applicability across diverse patient populations. 

REFERENCES 
1. Boeddinghaus J, Twerenbold R, Nesselberger T, Wildi K, Badertscher P, Rubini Gimenez M, et al. Clinical Validation of a Novel 

High-Sensitivity Cardiac Troponin T Protocol for Early Rule-Out of Acute Myocardial Infarction. Circulation. 2019;140(18):1504-16 

2. Westermann D, Schmidt M, Hoffman R, Kanter F, Müller OJ, Lüneburg N, et al. Machine Learning-Enhanced Cardiac Troponin 
Testing for Acute Myocardial Infarction Detection. Eur Heart J. 2023;44(2):145-57 

3. Miller-Hodges E, Lee KK, Anand A, Strachan FE, Chapman AR, Keene S, et al. Sex-Specific Thresholds of High-Sensitivity Cardiac 
Troponin in the Diagnosis of Myocardial Infarction. J Am Heart Assoc. 2022;11(5):e024964 

4. Chen Y, Wang H, Zhang L, Chen Y, Ma Y, Li Y, et al. Age-Specific Cardiac Troponin T Cut-Offs in the Diagnosis of Acute Myocardial 
Infarction. Heart. 2021;107(8):657-64 

5. Santos-Oliveira R, Martinez EE, Cortes M, De Marchi SF, Twerenbold R, Reichlin T, et al. Early Rule-Out Strategies Using High-
Sensitivity Cardiac Troponin: Systematic Review and Meta-Analysis. J Am Coll Cardiol. 2020;75(11):1304-14 

6. Peterson BE, Smith CA, Thompson RJ, White HD, Wilkins GT, Moir S, et al. Economic Impact of Rapid High-Sensitivity Troponin 
T Testing in the Emergency Department. JAMA Cardiol. 2021;6(6):679-87 

7. Rodriguez-Martinez CE, Garcia-Garcia F, Lopez-Sendon J, Delmas C, Clerc J, Lecoq C, et al. Cardiac Troponin Interpretation in 
Chronic Disease States. Eur Heart J. 2022;43(12):1189-201 

8. Thompson DR, Anderson J, Patel K, Mahajan N, Ranjeva S, Steg PG, et al. Point-of-Care Troponin Testing in Emergency Cardiac 
Care. Lancet. 2023;401(10376):521-30 

9. Nakamura S, Takagi K, Hosoda H, Otsuka Y, Kurita T, Taguchi I, et al. Prognostic Value of Serial Troponin T Measurements in Acute 
Coronary Syndromes. J Am Coll Cardiol. 2022;79(8):789-99 

10. Van der Linden N, Wildi K, Twerenbold R, Pickering JW, Than MP, Mueller C, et al. Combining High-Sensitivity Cardiac Troponin I 
and Cardiac Troponin T in the Early Diagnosis of Acute Myocardial Infarction. Circulation. 2018;138(10):989-99 

11. Boeddinghaus J, Nestelberger T, Koechlin L, Rubini Gimenez M, Badertscher P, Twerenbold R, et al. Early Diagnosis of Myocardial 
Infarction with Point-of-Care High-Sensitivity Cardiac Troponin I. J Am Coll Cardiol. 2020;75(10):1111-24 

12. Kavsak PA, Neumann JT, Cullen L, Greenslade JH, Parsonage W, Carlton EW, et al. Clinical Chemistry Score Versus High-
Sensitivity Cardiac Troponin I and T Tests Alone to Identify Patients at Low or High Risk for Myocardial Infarction or Death at 
Presentation to the Emergency Department. CMAJ. 2018;190(33):E974-84 

13. Chew DP, Lambrakis K, Blyth A, Seshadri A, Edmonds MJ, Briffa T, et al. A Randomized Trial of a 1-Hour Troponin T Protocol in 
Suspected Acute Coronary Syndromes: The Rapid Assessment of Possible Acute Coronary Syndrome in the Emergency 
Department with High-Sensitivity Troponin T Study (RAPID-TnT). Circulation. 2019;140(19):1543-56 

14. Lee CC, Huang SS, Yeo YH, Chang SH, Hsu CY, Wu TC, et al. High-Sensitivity-Cardiac Troponin for Accelerated Diagnosis of Acute 
Myocardial Infarction: A Systematic Review and Meta-Analysis. Am J Emerg Med. 2020;38(7):1402-7 

15. Aydin S, Ugur K, Aydin S, Sahin I, Yardim M. Biomarkers in Acute Myocardial Infarction: Current Perspectives. Vasa Health Risk 
Manag. 2019;15:1-10 

16. Kim JS, Park S, Lee H, Kim TH, Jang Y, Kim Y. International Standardization of Cardiac Troponin T Measurement: A Position 
Statement from the Global Task Force on Cardiac Biomarkers. Clin Chem. 2021;67(7):955-66 

17. Peacock WF, Baumann BM, Bruton D, Davis T, Hancock D, Hunt M, et al. Efficacy of High-Sensitivity Troponin T in Identifying Very-
Low-Risk Patients with Possible Acute Coronary Syndrome. JAMA Cardiol. 2018;3(2):104-11 

18. World Health Organization. Cardiovascular Diseases (CVDs). Geneva: World Health Organization; 2021 [cited 2024 Oct 29]. 
Available from: https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds) 

19. Virani SS, Alonso A, Benjamin EJ, Bittencourt MS, Callaway CW, Carson AP, et al. Heart Disease and Stroke Statistics—2021 
Update: A Report from the American Heart Association. Circulation. 2021;143(8):e254-e743 

20. Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow DA, et al. Fourth Universal Definition of Myocardial Infarction 
(2018). Circulation. 2018;138(20):e618-e651 

https://jhwcr.com/index.php/jhwcr/index
https://creativecommons.org/licenses/by/4.0/deed.en
https://jhwcr.com/index.php/jhwcr/index
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)


Hussain et al. | Clinical Utility of Troponin T and Troponin I in the Early Diagnosis of Acute Myocardial Infarction  
 

 

JHWCR, III (7), CC BY 4.0, Views are authors’ own. https://doi.org/10.61919/rc4fx654 
 

21. Newby LK, Christenson RH, Lindsell CJ, Apple FS, Diercks DB, Hollander JE, et al. Clinical Utility of Cardiac Troponin in Patients 
with Suspected Acute Coronary Syndrome. Ann Intern Med. 2020;173(9):682-93 

22. Januzzi JL, Rehman SU, Dodd JD, Bhardwaj A, Sattar Y, Shah SJ, et al. The Role of Cardiac Biomarkers in the Assessment of 
Acute Myocardial Infarction. J Am Coll Cardiol. 2019;74(11):137-79 

23. Apple FS, Collinson PO; IFCC Taskforce on Clinical Applications of Cardiac Biomarkers. Analytical Characteristics of High-
Sensitivity Cardiac Troponin Assays and Their Role in Early Diagnosis of Acute Myocardial Infarction. Clin Chem. 2018;64(2):306-
17 

24. Boeddinghaus J, Nestelberger T, Kissling S, Wussler D, Badertscher P, Zimmermann T, et al. High-Sensitivity Cardiac Troponin T 
in Patients with Suspected Acute Coronary Syndrome. J Am Coll Cardiol. 2019;73(12):1479-89 

25. Shah AS, Anand A, Strachan FE, Ferry AV, Lee KK, Chapman AR, et al. High-Sensitivity Cardiac Troponin T for Early Diagnosis of 
Acute Myocardial Infarction. J Am Coll Cardiol. 2017;69(10):1247-55 

26. Neumann JT, Twerenbold R, Sanchez PL, Ojeda S, Karakas M, Boeddinghaus J, et al. Diagnostic Accuracy of High-Sensitivity 
Cardiac Troponin T in Suspected Myocardial Infarction. Clin Chem. 2020;66(4):530-9 

27. Apple FS, Murakami M, Jaffe AS. Biomarkers in Acute Myocardial Infarction: The Importance of Interpreting Their Results. Clin 
Chem. 2019;65(7):856-9 

28. Rezkalla SH, Kloner RA. Acute Myocardial Infarction: Updates in Diagnosis and Management. J Am Coll Cardiol. 2018;71(14):1621-
32 

29. Kavsak PA, Koerbin G. High-Sensitivity Cardiac Troponin: What Should Clinicians Know? Clin Biochem. 2019;63:83-9 

30. Rodriguez-Fernandez C, Perez-Rodriguez E. Clinical Implications of High-Sensitivity Cardiac Troponin Testing in Acute 
Myocardial Infarction. Ther Adv Cardiovasc Dis. 2020;14:1753944720906538 

 

https://jhwcr.com/index.php/jhwcr/index
https://creativecommons.org/licenses/by/4.0/deed.en
https://jhwcr.com/index.php/jhwcr/index

