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ABSTRACT 
 

The role of troponin in the evaluation and assessment of cardiac emergencies has always been 
appreciated. It has always played a great role in helping physicians diagnose conditions such as 
acute coronary syndrome (ACS) and occlusion myocardial infarction (OMI). However, over the past 
few years, it has been estimated that troponin is also increased in a few other conditions apart from 
myocardial infarction. It is undoubtedly the elevated titres of Troponin I an T that help in making the 
conclusive diagnosis in patients with the respective pathologies. The most common reasons for 
which Troponin levels could be increased include injury to the myocytes, necrosis of the mycoytes, 
apotosus and cell turnover of the myocytes and an overall imbalance or uncontrolled metabolic 
activity in the myocytes’ oxygen and supply demand. The most common cardiac pathologies that 
lead to the elevation of troponin levels include heart failure, dissection, and dyssrhythmia. 
However, there are some other non-cardiacc causes as well that cause elevated troponin levels, 
including pulmonary embolism, sepsis, and stroke. Since all these conditions are highly serious 
and emergency conditions, it is important for all the pghysicans to take into account all of the 
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patient’s signs and symptoms, radiological and ultrasound findings before diving into their 
interventional plan. This is important because of the high mortality rates and chances of 
misdiagnosis attached to it.  
 

 
Keywords: Elevated troponin; myocardial infarction; injury to the myocardium; occlusion to the 

myocardium; emergency medicine. 
 

1. INTRODUCTION 
 
The role of troponin in emergency medicine is 
phenomenal. It has been a gold standard for the 
diagnsosi of acute coronary syndrome (ACS) in 
patients since a very long time ago. ACS 
includes myocardial infarction and thus, the 
elevated titres of Troponin are diagnostic enough 
as the biomarkers of acute myocardial infarction. 
[1]. It is important to note that troponin is a 
marker of myocardial injury and is not specific to 
coronary ischemia caused by acute MI [2]. 
Incorrectly diagnosing another condition 
associated with troponin elevation can increase 
the risk of bleeding due to unnecessary 
anticoagulation, expose patients to potential risks 
from cardiac catheterization and stenting, and 
interfere with other important procedures [3]. 
 
With the increased utilization of troponin and 
improved assay sensitivity, elevated troponin 
levels are frequently observed in diseases other 
than acute MI [4,5]. 
  
Therefore, troponin is more accurately described 
as organ-specific rather than disease-specific. 
This review focuses on the evaluation of elevated 
troponin in emergency medicine, discussing both 
cardiac and non-cardiac causes, followed by an 
approach to the diagnostic workup for patients 
with troponin elevation [6]. 
 

1.1 Cardiac Troponins  
 
Cardiac troponins are a group of proteins found 
in cardiac muscle cells (cardiomyocytes) that are 
released into the bloodstream when there is 
damage or injury to the heart [5] [6]. They are 
specific to the heart and are widely used as 
biomarkers for diagnosing and assessing various 
heart conditions, particularly acute coronary 
syndrome (ACS) and myocardial infarction (heart 
attack). There are three types of cardiac 
troponins: troponin C, troponin I, and troponin T 
[7]. Among these, troponin I (cTnI) and troponin 
T (cTnT) are the most commonly measured and 
used in clinical practice [8][9]. Whenever there is 
any injury or damage to the heart muscle, such 
as in a heart attack, the cardiac troponins are 

released into the bloodstream. The level of 
troponins in the blood is then measured through 
a blood test. Elevated levels of cardiac troponins 
indicate myocardial injury, and the magnitude of 
troponin elevation can provide important 
information about the extent and severity of the 
damage to the heart [9]. 
 
Cardiac troponin testing is highly sensitive and 
specific for detecting heart muscle damage. It is 
used not only in the diagnosis of myocardial 
infarction but also in risk stratification, prognosis 
assessment, and monitoring of cardiac 
conditions. The troponin levels are typically 
measured upon admission to the hospital and at 
regular intervals thereafter to track changes and 
evaluate the response to treatment [10,11]. 
 

1.2 Current Troponin Testing Methods 
 
Myocardial injury is defined as any damage or 
injury to the muscular tissue of the heart, known 
as the myocardium. It occurs when there is an 
impairment or disruption in the blood supply or 
oxygen delivery to the heart muscle, leading to 
cell damage or death [12]. The diagnosis of 
acute myocardial infarction (MI) requires 
additional criteria beyond troponin changes. 
 
Type I MI is characterized by intraluminal 
coronary plaque disruption and thrombus 
formation [13]. It is diagnosed when there is a 
rise and/or fall in troponin levels, with at least one 
value exceeding the 99th percentile, 
accompanied by symptoms of acute MI, new 
electrocardiogram (ECG) changes, development 
of pathological Q waves on ECG, imaging 
evidence of new myocardial loss or regional wall 
motion abnormality, or identification of a coronary 
thrombus through angiography [14-16]. 
Occlusion MI (OMI), including ST-segment 
elevation myocardial infarction (STEMI), is a 
subset of Type I MI and requires emergent 
coronary reperfusion therapy [16]. 
 
Type 2 MI shares similar criteria to Type 1 MI, 
involving troponin changes and evidence of 
ischemia. However, it differs in that it is caused 
by an imbalance between oxygen supply and 
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demand rather than acute coronary thrombosis 
[17][18].  
 
This article will explore and present all possible 
causes that cause troponin levels to be elevated 
in individuals.  
 

2. MATERIALS AND METHODS  
 
In this review, the authors have conducted a 
comprehensive literature search to explore 
troponin elevation in patients with myocardial 
injury excluding occlusion myocardial infarction 
(OMI). The search was performed on PubMed 
and Google Scholar, using relevant keywords 
such as "troponin," "elevation," and "increase." 
The search covered articles published from the 
inception of the databases up until September 1, 
2019. Over 600 articles were found on PubMed, 
and the first 200 articles on Google Scholar were 
also reviewed. 
 
The search was limited to English-language 
publications, with a focus on emergency 
medicine and critical care literature. The 
consensus among the authors determined the 
selection of studies for inclusion in this review. 
 
Systematic reviews and meta-analyses were 
given priority, followed by randomized controlled 
trials, prospective studies, retrospective studies, 
case reports, and other narrative reviews in the 
absence of alternative data.  
 

3. RESULTS AND DISCUSSION  
 

3.1 Mechanisms of Troponin Elevation 
 
The elevation of troponin levels in the blood 
occurs as a result of myocardial injury or 
damage. Troponin is a complex of proteins 
(troponin I, troponin T, and troponin C) that are 
normally located within the cardiac muscle cells 
(cardiomyocytes) and play a critical role in 
regulating muscle contraction [19]. 
 
When there is injury or damage to the heart 
muscle, the integrity of the cardiomyocytes is 
compromised, leading to the release of 
intracellular components, including troponin, into 
the bloodstream [20]. The mechanism of troponin 
elevation involves several processes. In 
conditions such as myocardial infarction (heart 
attack), prolonged ischemia (lack of blood flow) 
leads to irreversible damage and death of 
cardiomyocytes. As a result, troponin is released 
from the damaged cells into the bloodstream 

[21,22]. In certain cardiac conditions, such as 
heart failure or myocarditis, there may be 
ongoing cellular injury or inflammation in the 
heart muscle. This can result in programmed cell 
death (apoptosis) of cardiomyocytes. [23] 
Troponin is released into the bloodstream as a 
consequence of apoptotic cell turnover [24]. In 
situations where there is an inadequate supply of 
oxygen to meet the demands of the heart 
muscle, such as in severe coronary artery 
disease or cardiac ischemia, the cardiomyocytes 
can become stressed. This can lead to reversible 
injury and the release of troponin into the 
bloodstream, even without significant cell death 
[25,26]. Once troponin is released into the 
bloodstream, it can be measured using specific 
laboratory tests. The levels of troponin in the 
blood are indicative of the extent and severity of 
myocardial injury. Higher troponin levels 
generally correlate with more significant damage 
to the heart muscle [27]. 
 
3.1.1 Cardiac etiologies 
 
Heart failure: Heart failure is a condition in 
which the heart is unable to pump blood 
effectively. This places increased stress on the 
heart muscle, leading to cellular damage and 
injury [28]. As a result, troponin may be released 
into the bloodstream, causing elevated troponin 
levels. The heart chambers may become dilated 
and the heart muscle may undergo increased 
stretch and strain. This can result in mechanical 
stress on the cardiomyocytes, leading to troponin 
release and subsequent elevation in troponin 
levels. Elevated troponin levels in heart failure 
are associated with an increased risk of adverse 
outcomes, including higher mortality rates, 
hospitalizations, and future cardiovascular 
events. Troponin levels can serve as a marker of 
cardiac stress and injury, reflecting the severity 
of heart failure and providing prognostic 
information [29][30]. 
 
Takotsubo cardiomyopathy: Takotsubo 
cardiomyopathy, also known as stress-induced 
cardiomyopathy or broken heart syndrome, is a 
transient condition characterized by sudden 
weakening of the left ventricle (the heart's main 
pumping chamber). While the exact cause of 
Takotsubo cardiomyopathy is not fully 
understood, it is believed to be triggered by 
severe emotional or physical stress [31]. 
 
In Takotsubo cardiomyopathy, troponin levels are 
often elevated. Troponin is released into the 
bloodstream when there is injury or damage to 
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the heart muscle. In the case of Takotsubo 
cardiomyopathy, the elevated troponin levels are 
believed to be a result of the temporary 
dysfunction or stunning of the heart muscle 
rather than actual irreversible damage [32]. 
 
The troponin elevation in Takotsubo 
cardiomyopathy typically follows a pattern similar 
to that seen in a heart attack (myocardial 
infarction) [33][34]. The troponin levels rise within 
a few hours of the onset of symptoms, peak 
within 24-48 hours, and gradually return to 
normal over several days to weeks [35]. 
 
Tachycardias: Tachycardia refers to a rapid 
heart rate, typically defined as a heart rate 
greater than 100 beats per minute. It can occur in 
various conditions and situations, including 
physiological responses to exercise, emotional 
stress, or as a symptom of an underlying medical 
condition. The relationship between tachycardia 
and troponin levels depends on the underlying 
cause of the rapid heart rate [36]. 
 
In general, tachycardia itself is not directly 
responsible for troponin elevation. Troponin is a 
cardiac biomarker released into the bloodstream 
in response to myocardial injury. However, 
tachycardia can indirectly impact troponin levels 
by affecting myocardial oxygen demand and 
potentially leading to myocardial injury [37]. 
 
When the heart beats at an elevated rate for an 
extended period, it may result in an imbalance 
between myocardial oxygen supply and demand. 
The increased demand for oxygen by the heart 
muscle, coupled with reduced diastolic filling 
time, can potentially compromise coronary blood 
flow. This mismatch between oxygen supply and 
demand can lead to ischemia (lack of                 
oxygen) in the myocardium, which may result in 
myocardial injury and subsequent troponin 
release [38]. 
 
It is important to note that troponin elevation due 
to tachycardia is typically mild and transient. In 
most cases, the elevation is not clinically 
significant and does not indicate a major cardiac 
event. However, in individuals with underlying 
cardiovascular disease or other risk factors, 
tachycardia-induced myocardial ischemia can 
have more serious implications and lead to 
troponin elevation indicative of myocardial injury 
[39]. 
 
In summary, tachycardia itself does not directly 
cause troponin elevation. However, tachycardia 

can increase myocardial oxygen demand and 
potentially lead to myocardial ischemia and 
subsequent troponin release. The significance of 
troponin elevation in the context of tachycardia 
depends on the underlying clinical context and 
the presence of other risk factors or cardiac 
conditions. A comprehensive evaluation, 
including clinical assessment and diagnostic 
tests, is necessary to determine the cause and 
significance of troponin elevation in patients with 
tachycardia [40]. 
 
Aortic dissection: Aortic dissection is a life-
threatening condition characterized by the 
separation of the layers of the aortic wall, 
creating a false lumen through which blood can 
flow. It is considered a medical emergency that 
requires prompt diagnosis and intervention [41]. 
Troponin elevation has been associated with 
aortic dissection, indicating a potential link 
between the two. Aortic dissection can 
compromise blood flow to the coronary arteries 
that supply the heart muscle [42]. Reduced blood 
flow can lead to myocardial ischemia, resulting in 
myocardial injury and subsequent troponin 
release. The dissection itself can obstruct the 
coronary arteries directly or cause compression 
or distortion of the vessels, leading to reduced 
blood flow. The dissection process can involve 
the involvement of the aortic root or the 
involvement of coronary arteries in the dissection 
flap. In such cases, direct injury to the coronary 
arteries or the myocardium can occur, leading to 
troponin release [43]. Elevated troponin levels in 
the context of aortic dissection can have 
important clinical implications. It indicates cardiac 
involvement and may be associated with a higher 
risk of adverse outcomes, such as myocardial 
infarction or hemodynamic instability. Troponin 
elevation in aortic dissection should prompt a 
comprehensive evaluation, including clinical 
assessment, imaging studies (such as computed 
tomography angiography), and close monitoring 
for potential complications [44]. 
  
Cardiac trauma: Cardiac trauma refers to any 
injury or damage to the heart, typically resulting 
from a blunt or penetrating trauma to the chest. It 
is a serious condition that requires immediate 
medical attention. Troponin elevation has been 
recognized as a useful marker for assessing 
myocardial injury, including cardiac                      
trauma [45]. 
 
When the heart experiences trauma, such as a 
direct blow or penetration, it can lead to various 
forms of cardiac injury, including myocardial 
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contusion, rupture, or damage to the coronary 
arteries. These injuries can result in the release 
of troponin into the bloodstream, as troponin is 
specific to cardiac muscle and is released when 
there is damage or necrosis of the myocardial 
cells [46]. 
 
Troponin elevation in the context of cardiac 
trauma serves as a marker for myocardial injury 
and can help healthcare professionals assess 
the severity of the trauma and guide appropriate 
management. The magnitude of troponin 
elevation can provide insights into the extent of 
cardiac damage and can aid in risk stratification 
and prognosis assessment. 
 
It is important to note that troponin elevation in 
cardiac trauma does not necessarily correlate 
with the severity of the trauma. Even mild cardiac 
trauma can lead to troponin elevation, and the 
absence of troponin elevation does not exclude 
the possibility of cardiac injury. Other factors, 
such as the timing of troponin measurement, the 
location of the injury, and individual patient 
characteristics, can influence troponin levels [47]. 
 
3.1.2 Non-cardiac causes 
 
Troponin elevation is observed in 12–85% of 
critically ill patients admitted to the intensive care 
unit (ICU), and it is associated with poorer 
outcomes and a 2.5-fold increased risk of in-
hospital mortality [48][49]. Various conditions 
requiring ICU care are commonly associated with 
elevated troponin levels, including acute 
pulmonary embolism (PE), stroke, hypotension 
from significant hemorrhage or hypovolemia, 
gastrointestinal (GI) bleeding, sepsis, acute 
respiratory distress syndrome (ARDS), and 
others [50]. 
 
Acute pulmonary embolism: Pulmonary 
embolism (PE) is a potentially life-threatening 
condition characterized by the blockage of one or 
more arteries in the lungs by a blood clot. When 
it comes to troponin levels, there is a recognized 
association between PE and troponin elevation 
[51]. 
 
In PE, the obstruction of the pulmonary arteries 
can cause an increase in right ventricular 
pressure and strain on the heart. This can lead to 
right ventricular dysfunction, acute right-sided 
heart failure, and subsequent myocardial injury. 
As a result, troponin, which is primarily found in 
cardiac muscle, can be released into the 
bloodstream [52]. 

Troponin elevation in the context of PE can occur 
through various mechanisms. The increased 
strain on the right ventricle, reduced blood supply 
to the heart muscle, and direct compression of 
the coronary arteries by the clot can contribute to 
myocardial injury and subsequent release of 
troponin [53]. 
 
The degree of troponin elevation in PE can vary 
depending on the size and location of the 
embolism, the extent of right ventricular 
dysfunction, and the presence of underlying 
cardiac disease. Higher troponin levels in PE are 
associated with increased severity of right 
ventricular dysfunction and a higher risk of 
adverse outcomes. 
 
Elevated troponin levels in the setting of PE can 
serve as an important prognostic indicator. They 
have been associated with an increased risk of 
short-term mortality, a higher likelihood of 
hemodynamic instability, and a greater need for 
advanced interventions, such as thrombolysis or 
surgical embolectomy [54]. 
 
Stroke: Stroke, also known as cerebrovascular 
accident (CVA), is a condition characterized by 
the sudden disruption of blood flow to the brain, 
resulting in neurological dysfunction. While 
stroke primarily affects the brain, there is a 
recognized association between stroke and 
troponin elevation, indicating a potential link 
between the two [55]. 
 
Troponin is a cardiac biomarker used to assess 
myocardial injury, primarily associated with acute 
coronary syndrome (ACS) or myocardial 
infarction (MI). However, troponin elevation can 
also occur in non-cardiac conditions, including 
stroke. The exact mechanisms behind troponin 
elevation in stroke are not fully understood [56]. 
  
Stroke can be caused by the embolization of 
blood clots from the heart to the brain, known as 
cardioembolic stroke. In individuals with 
underlying heart disease, such as atrial fibrillation 
or other cardiac conditions, these emboli can 
originate from the heart, leading to cerebral 
ischemia. It is hypothesized that during the 
formation and dislodgment of these emboli, there 
may be transient cardiac injury or stress, 
resulting in troponin release [57]. 
 
Large or severe strokes, can activate the 
autonomic nervous system and cause 
sympathetic overactivity. This neurogenic stress 
response can lead to an imbalance between the 
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sympathetic and parasympathetic nervous 
systems, resulting in an increased release of 
catecholamines and subsequent myocardial 
injury. 
 
Sepsis: Sepsis is a severe and potentially life-
threatening condition that occurs in response to 
an infection. It is characterized by a dysregulated 
immune response leading to widespread 
inflammation, organ dysfunction, and, in some 
cases, cardiovascular complications. Troponin 
elevation has been observed in patients with 
sepsis, indicating a potential link between sepsis 
and cardiac injury [58]. 
 
The exact mechanisms underlying troponin 
elevation in sepsis are not fully understood but 
likely involve multiple factors. Sepsis can lead to 
myocardial dysfunction, also known as septic 
cardiomyopathy [59]. The systemic inflammatory 
response triggered by the infection can affect the 
heart, causing impaired cardiac contractility and 
relaxation. This myocardial dysfunction can result 
in troponin release as a marker of cardiac injury.  
 
Sepsis can lead to microvascular dysfunction, 
causing impaired blood flow and oxygen delivery 
to various organs, including the heart. Insufficient 
oxygen supply to the cardiac muscle can result in 
myocardial injury and subsequent troponin 
release. The systemic inflammation associated 
with sepsis can lead to an inflammatory response 
in the myocardium. The release of pro-
inflammatory cytokines and other mediators can 
directly affect the cardiac muscle, causing 
cellular damage and troponin elevation [60]. 
 
Troponin elevation in sepsis is typically observed 
in a substantial proportion of patients. It is 
associated with worse outcomes, including 
increased mortality rates and a higher risk of 
cardiovascular complications. Elevated troponin 
levels in sepsis can serve as a marker of 
myocardial injury and can help in risk 
stratification and prognosis assessment [61]. 
 
Chronic obstructive pulmonary disease 
(COPD): Chronic obstructive pulmonary disease 
(COPD) is a chronic lung condition characterized 
by airflow limitation and persistent respiratory 
symptoms. While COPD primarily affects the 
lungs, it can also have secondary effects on the 
cardiovascular system [62]. However, in the 
context of troponin levels, the relationship 
between COPD and troponin elevation is not as 
straightforward.COPD can lead to the 
development of pulmonary hypertension, a 

condition characterized by increased pressure in 
the pulmonary arteries [63]. Elevated pulmonary 
pressures can strain the right ventricle of the 
heart, leading to right ventricular dysfunction and, 
in some cases, right-sided heart failure. This 
increased cardiac workload and potential cardiac 
muscle damage can result in troponin elevation. 
troponin assessments [64][65]. 
 
Extreme exercise: During intense or prolonged 
exercise, it is not uncommon to observe a 
transient elevation in troponin levels. This is often 
referred to as exercise-induced cardiac 
biomarker release. The mechanism behind this 
elevation is still not entirely clear, but several 
factors are believed to contribute to it [66]. 
 
One possible explanation is that exercise places 
increased stress on the heart, leading to minor 
damage or strain in the cardiac muscle cells. 
This can result in the release of troponin into the 
bloodstream. Additionally, intense exercise can 
cause a temporary imbalance between oxygen 
supply and demand in the heart muscle, leading 
to ischemia-like conditions and subsequent 
troponin release [67]. 
 
It's important to note that the elevation of 
troponin levels during exercise is generally mild 
and transient, returning to baseline within a short 
period after the completion of exercise.  
 
Rhabdomyolysis: Rhabdomyolysis is a 
condition characterized by the breakdown of 
skeletal muscle tissue, leading to the release of 
various intracellular components into the 
bloodstream, including troponin. When skeletal 
muscle tissue breaks down, the released 
myoglobin, creatine kinase (CK), and other 
muscle enzymes can enter the bloodstream. 
Myoglobin, in particular, can be filtered by the 
kidneys and cause kidney injury. The resulting 
myoglobinuria (presence of myoglobin in the 
urine) is a hallmark of rhabdomyolysis [68]. 
 
The release of myoglobin and other muscle 
components can also lead to troponin elevation. 
Although troponin is primarily found in cardiac 
muscle, a small amount is present in skeletal 
muscle as well. In rhabdomyolysis, the release of 
troponin from damaged skeletal muscle can 
contribute to elevated troponin levels in the 
bloodstream [69]. 
 
Approach to NOMI and Myocardial Injury 
Troponin Elevation in Emergency Medicine: 
In the management of patients with demand 
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ischemia associated with critical illness, limited 
data is available, making it a challenging 
situation. The primary focus should be on 
addressing and treating the underlying disease 
process causing the ischemia. One reasonable 
approach is the administration of aspirin, 
assuming there are no contraindications. 
However, other forms of anticoagulation, such as 
heparin, should be avoided in this context. 
Hemodynamic optimization plays a crucial role, 
ensuring appropriate intravascular fluid status 
and attempting to reduce beta-agonist 
stimulation if possible [70]. 

 
Diagnosing patients presenting with ischemic 
symptoms but with findings indicating another 
condition can be complex. The symptoms 
experienced by the patient may be due to 
myocardial infarction (OMI) complicated by 
another dangerous condition or a supply-demand 
mismatch. Patients with preexisting coronary 
artery disease (CAD) are particularly susceptible 
to oxygen supply-demand mismatch, which can 
result in myocardial ischemia at a lower threshold 
[71]. Therefore, it is recommended to reassess 
patients with a detailed history, thorough physical 
examination, and serial electrocardiograms 
(ECGs) while simultaneously addressing the 
suspected condition causing myocardial injury. 
For instance, a patient with severe 
gastrointestinal bleeding may also present with 
chest pain and ECG findings suggestive of 
ischemia. If resuscitation efforts lead to the 
resolution of symptoms and ECG changes, it is 
likely that the gastrointestinal bleeding was the 
primary cause of myocardial injury. However, if 
despite resuscitation and treatment for the GI 
hemorrhage, the patient continues to experience 
ischemic symptoms and ECG changes, further 
evaluation for OMI is warranted [72][73]. 

 
Point-of-care ultrasound (POCUS) can be a 
valuable tool in differentiating OMI from other 
conditions causing myocardial injury. The degree 
of troponin elevation is associated with an 
increased likelihood of abnormalities on POCUS. 
An echocardiogram revealing a focal wall motion 
abnormality coupled with a significant increase in 
troponin levels is diagnostic of OMI [74][75]. 
Conversely, the absence of focal myocardial wall 
motion abnormality on POCUS suggests a cause 
other than OMI, while POCUS showing 
hyperkinesis indicates physiologic compensation. 
Additionally, POCUS can provide insights into 
other potential conditions such as pulmonary 
embolism (PE) or aortic dissection [76,77]. 

In terms of patient disposition, considering 
admission to a monitored setting is 
recommended for those with troponin elevation 
as they exhibit higher morbidity and mortality 
rates [78]. Patients with troponin elevation due to 
supraventricular tachycardia (SVT) or extreme 
exercise may be suitable for discharge. However, 
troponin elevation in the presence of other 
conditions like heart failure (HF), pulmonary 
embolism (PE), chronic obstructive pulmonary 
disease (COPD), or sepsis is associated with a 
higher risk of adverse outcomes, and thus these 
patients should be admitted to a monitored 
setting. Critically ill patients may require intensive 
care unit (ICU) care for comprehensive 
management [79][80]. 
 

4. CONCLUSION 
 
In summary, the role of troponin in evaluating 
acute coronary syndrome (ACS) and diagnosing 
occlusion myocardial infarction (OMI) is crucial. 
Troponin I and T can be released in various 
cardiac and non-cardiac conditions, indicating 
myocardial injury rather than exclusively OMI. 
These conditions include myocyte injury, 
necrosis, apoptosis, cell turnover, and oxygen 
supply-demand imbalance. Therefore, troponin 
elevation should be seen as a sign of myocardial 
injury in a broader context. It is important to note 
that troponin elevation is not limited to OMI but 
can be observed in many critically ill patients. 
Elevated troponin levels are generally associated 
with higher mortality rates and longer hospital 
stays. Consequently, clinicians should not focus 
solely on the diagnosis of OMI when 
encountering troponin elevation but should 
consider the patient's clinical assessment and 
electrocardiogram (ECG) findings. 
 

The primary goal should be to identify and 
address the underlying cause of troponin 
elevation. By focusing on treating the root 
condition, clinicians can provide more 
comprehensive care to patients with elevated 
troponin levels, ensuring appropriate 
management and potentially improving 
outcomes. 
 

CONSENT AND ETHICAL APPROVAL 
 

It is not applicable. 
 

ACKNOWLEDGEMENTS 
 
The authors acknowledge DL, BL, LT, and AK for 
their contributions to the conception, writing, and 



 
 
 
 

Hayrab; J. Adv. Med. Med. Res., vol. 35, no. 18, pp. 41-51, 2023; Article no.JAMMR.101476 
 
 

 
48 

 

editing of this manuscript. No grants were utilized 
for this review, and it has not been presented in 
abstract form. This clinical review has not been 
published elsewhere or is under consideration for 
publication elsewhere. It is approved for 
publication by all authors and the responsible 
authorities 
 

COMPETING INTERESTS 
 
Author has declared that no competing interests 
exist. 
 

REFERENCES 
 
1. Thygesen K, Alpert JS, Jaffe AS, et al. The 

Executive Group on behalf of the Joint 
European Society of Cardiology 
(ESC)/American College of Cardiology 
(ACC)/ American Heart Association 
(AHA)/World Heart Federation (WHF) Task 
Force for the Universal Definition of 
Myocardial Infarction. J Am Coll Cardiol 
2018;72(18): 2231–64 Oct.  

2. Thygesen K, Alpert JS, White HD. Joint 
ESC/ACCF/AHA/WHF Task Force for the 
Redefinition of Myocardial Infarction. 
Universal definition of myocardial 
infarction. Eur Heart J 2007;28(20):2525–
38 Oct.  

3. Thygesen K, Alpert JS, Jaffe AS, et al. 
ESC Committee for Practice Guidelines 
(CPG). Third universal definition of 
myocardial infarction. Eur Heart J 
2012;33(20): 2551–67 Oct.  

4. Carroll I, Mount T, Atkinson D. Myocardial 
infarction in intensive care units: a 
systematic review of diagnosis and 
treatment. J Intensive Care Soc 
2016;17(4): 314–25.  

5. Jeremias A, Gibson CM. Narrative review: 
alternative causes for elevated cardiac 
troponin levels when acute coronary 
syndromes are excluded. Ann Intern Med 
2005;142(9):786–91 May 3.  

6. Agewall S, Giannitsis E, Jernberg T, Katus 
H. Troponin elevation in coronary vs. 
noncoronary disease. Eur Heart J 
2011;32(4):404–11 Feb.  

7. Agzew Y. Elevated serum cardiac troponin 
in non-acute coronary syndrome. Clin 
Cardiol 2009;32(1):15–20.  

8. Tanindi A, Cemri M. Troponin elevation in 
conditions other than acute coronary 
syndromes. Vasc Health Risk Manag 
2011;7:597–603.  

9. Kelley WE, Januzzi JL, Christenson RH. 
Increases of cardiac troponin in conditions 
other than acute coronary syndrome and 
heart failure. Clin Chem 2009;55(12): 
2098–112 Dec.  

10. Patil H, Vaidya O, Bogart D. A review of 
causes and systemic approach to cardiac 
troponin elevation. Clin Cardiol 
2011;34(12):723–8 Dec.  

11. Hammarsten O, Mair J, Mockel M, Lindahl 
B, Jaffe AS. Possible mechanisms behind 
cardiac troponin elevations. Biomarkers 
2018;23(8):725–34.  

12. Sandoval Y, Thygeson K. Myocardial 
infarction type 2 and myocardial injury. Clin 
Chem 2017;63:101–7.  

13. Ng SM, Krishnaswamy P, Morrisey R, et 
al. Mitigation of the clinical significance of 
spurious elevations of cardiac troponin I in 
settings of coronary ischemia using serial 
testing of multiple cardiac markers. Am J 
Cardiol 2001;87:994–9 [A4].  

14. Braunwald E, Antman EM, Beasley JW, et 
al. ACC/AHA 2002 guideline update for the 
management of patients with unstable 
angina and non-ST-segment elevation 
myocardial infarction— summary article: a 
report of the American College of 
Cardiology/American Heart Association 
task force on practice guidelines 
(Committee on the Management of 
Patients With Unstable Angina). J Am Coll 
Cardiol 2002;40: 1366–74.  

15. Higgins JP, Higgins JA. Elevation of 
cardiac troponin I indicates more than 
myocardial ischemia. Clin Invest Med 
2003;26:133–47.  

16. Tate JR, Heathcote D, Koerbin G, et al. 
The harmonization of cardiac troponin I 
measurement is independent on the 
source of calibrator. Clin Chim Acta 
2002;324: 13–23.  

17. Zhu Y, Jenkins MM, Brass DA, et al. 
Heterophilic antibody interference in an 
ultrasensitive 3-site sandwich troponin I 
immunoassay. Clin Chim Acta 2008;395: 
181–2.  

18. Goser S, Andrassy M, Buss SJ, et al. 
Cardiac troponin I but not cardiac troponin 
T induces severe autoimmune 
inflammation in the myocardium. 
Circulation 2006;114: 1693–702.  

19. Hamm CW, Ravkilde J, Gerhardt W, et al. 
The prognostic value of serum troponin T 
in unstable angina. N Engl J Med 
1992;327:146–50.  



 
 
 
 

Hayrab; J. Adv. Med. Med. Res., vol. 35, no. 18, pp. 41-51, 2023; Article no.JAMMR.101476 
 
 

 
49 

 

20. Koraćević G, Ćosić V, Stojanović I. False 
positive troponin – true problem. J Med 
Biochem 2013;32(3):197–206.  

21. Katwa G, Kamatireddy G, Walker SE. 
False positive elevation of cardiac troponin 
I in seropositive rheumatoid arthritis. J 
Rheumatol 2001;28:2750–1.  

22. Kim WJ, Laterza OF, Hock KG, et al. 
Performance of a revised cardiac troponin 
method that minimize interferences from 
heterophilic antibodies. Clin Chem 
2002;48:1028–34.  

23. Paterson D, Beyne P, La Perch T, et al. 
Elevated circulating cardiac troponin in 
patients with cirrhosis. Hepatology 
1999;29:640–3.  

24. Bakshi TK, Choo MK, Edwards CC, et al. 
Causes of elevated troponin I with a 
normal coronary angiogram. Intern Med J 
2002;32:520–5.  

25. Hamwi SM, Sharma AK, Weissman NJ, et 
al. Troponin-I elevation in patients with 
increased left ventricular mass. Am J 
Cardiol 2003;92:88–90.  

26. Cantwell RV, Aviles RJ, Bjornsson J, et al. 
Cardiac amyloidosis presenting with 
elevations of cardiac troponin I and angina 
pectoris. Clin Cardiol 2002;25:33–7.  

27. Long B, Koyfman A, Gottlieb M. Diagnosis 
of acute heart failure in the emergency 
department setting: an evidence-based 
review of the literature. West J Emerg Med 
2019;20(6). Available: 
https://doi.org/10.5811/westjem.2019.9.43
732. 

28. La Vecchia L, Mezzena G, Ometto R, et al. 
Detectable serum troponin I in patients 
with heart failure of nonmyocardial 
ischemic origin. Am J Cardiol 1997;80:88–
90.  

29. La Vecchia L, Mezzena G, Zanolla L, et al. 
Cardiac troponin I as diagnostic and 
prognostic marker in sever heart failure. J 
Heart Lung Transplant 2000;19:644–52.  

30. Feng J, Schaus BJ, Fallavollita JA, et al. 
Preload induces troponin I degradation 
independently of myocardial ischemia. 
Circulation 2001;103:2035–7.  

31. Schaper J, Froede R, Hein S, et al. 
Impairment of the myocardial ultrastructure 
and change of the cytoskeleton in dilated 
cardiomyopathy. Circulation 1991;83: 504–
14.  

32. Peacock 4th WF, De Marco T, Fonarow 
GC, ADHERE Investigators, et al. Cardiac 
troponin and outcome in acute heart 
failure. N Engl J Med 2008;358:2117–26.  

33. Lyon AR, Bossone E, Schneider B, et al. 
Current state of knowledge on Takotsubo 
syndrome: a position statement from the 
Taskforce on Takotsubo Syndrome of the 
Heart Failure Association of the European 
Society of Cardiology. Eur J Heart Fail 
2016;18(1):8–27 Jan.  

34. Pilgrim TM, Wyss TR. Takotsubo 
cardiomyopathy or transient left ventricular 
apical ballooning syndrome: a systematic 
review. Int J Cardiol 2008;124:283–                 
92.  

35. Sharkey SW, Windenburg DC, Lesser JR, 
et al. Natural history and expansive clinical 
profile of stress (takotsubo) 
cardiomyopathy. J Am Coll Cardiol 2010; 
55:333–41.  

36. Ramaraj R, Sorrell VL, Movahed MR. 
Levels of troponin release can aid in the 
early exclusion of stress-induced 
(takotsubo) cardiomyopathy. Exp Clin 
Cardiol 2009;14: 6–8.  

37. Bonnefoy E, Godon P, Kirkorian G, et al. 
Serum cardiac troponin I and ST-segment 
elevation in patients with acute pericarditis. 
Eur Heart J 2000;21:832–6.  

38. Thanjan MT, Ramaswamy P, Lai WW, 
Lytrivi ID. Acute myopericarditis after 
multiple vaccinations in an adolescent: 
case report and review of the literature. 
Pediatrics 2007;119:e1400–3.  

39. Brandt RR, Filzmaier K, Hanrath P. 
Circulating cardiac troponin I in acute 
pericarditis. Am J Cardiol 2001;87:1326–8.  

40. Imazio M, Cecchi E, Demichelis B, et al. 
Myopericarditis vs. viral or idiopathic acute 
pericarditis. Frequency, clinical clues to 
diagnosis, and prognosis. Heart 2008;94: 
498–501.  

41. Levy D, Goyal A, Grigorova Y, Farci F, Le, 
JK. Aortic dissection; 2017. 

42. Sayed A, Munir M, Bahbah EI. Aortic 
dissection: a review of the 
pathophysiology, management and 
prospective advances. Current Cardiology 
Reviews. 2021;17(4). 

43. Upshur REG, Mamdani MM, Knight K. Are 
there seasonal patterns to ruptured aortic 
aneurysms and dissections of the 
aorta?. European Journal of Vascular and 
Endovascular Surgery. 2000;20(2):173-
176. 

44. Gawinecka J, Schönrath F, Von 
Eckardstein A. Acute aortic dissection: 
pathogenesis, risk factors and 
diagnosis. Swiss medical weekly. 2017; 
147(3334):w14489-w14489. 



 
 
 
 

Hayrab; J. Adv. Med. Med. Res., vol. 35, no. 18, pp. 41-51, 2023; Article no.JAMMR.101476 
 
 

 
50 

 

45. Miranda RC, Machado MN, Takakura IT, et 
al. Elevated troponin levels after prolonged 
supraventricular tachycardia in patient with 
normal coronary angiography. Cardiology 
2006;106:10–3.  

46. Yeo KK, Cruz L, Hong R. Tachycardia-
induced elevations in cardiac troponin in 
the absence of coronary artery disease. 
Hawaii Med J 2006;65:86–7.  

47. Redfearn DP, Ratib K, Marshall HJ, Griffith 
MJ. Supraventricular tachycardia promotes 
release of troponin I in patients with normal 
coronary arteries. Int J Cardiol 
2005;102:521–2.  

48. Bukkapatnam RN, Robinson M, 
Turnipseed S, et al. Relationship of 
myocardial ischemia and injury to coronary 
artery disease in patients with 
supraventricular tachycardia. Am J Cardiol 
2010;106:374–7.  

49. Patane S, Marte F, Di Bella G. Abnormal 
troponin I levels after supraventricular 
tachycardia. Int J Cardiol 2009;132:e57–9.  

50. Clark M. Elevated cardiac troponins: their 
significance in acute coronary syndrome 
and noncardiac conditions. J Okla State 
Med Assoc 2006;99(6):363–7.  

51. Gaze D, Colinson P. Multiple molecular 
forms of circulating cardiac troponin: 
analytical and clinical significance. Ann 
Clin Biochem 2008;45(Pt 4):349–55.  

52. Zellweger M, Schaer B, Cron T, et al. 
Elevated troponin levels in the absence of 
coronary artery disease after 
supraventricular tachycardia. Swiss Med 
Wkly 2003;133: 439–41.  

53. Costabel J, Urdapilleta M, Lambardi F, et 
al. High-sensitivity cardiac troponin levels 
in supraventricular tachyarrhythmias. 
Pacing Clin Electrophysiol 2016;39(6): 
588–91.  

54. Luna C, Adie M, Tessler I, Acherman R. 
Troponin I elevation after supraventricular 
tachycardia in a child with hypertrophic 
cardiomyopathy. Pediatr Cardiol 2001; 
22:147–9.  

55. Moore J, Arcilla L, Wang S, et al. 
Characterization of cardiac troponin 
elevation in the setting of pediatric 
supraventricular tachycardia. Pediatr 
Cardiol 2016;37: 392–8.  

56. Carley S. Towards evidence based 
emergency medicine: best BETs from the 
Manchester Royal Infirmary. Emerg Med J 
2010;27(2):141–2.  

57. Chow G, Hirsch G, Spragg D, et al. 
Prognostic significance of cardiac troponin 

I levels in hospitalized patients presenting 
with supraventricular tachycardia. Medicine 
2010;89(3):141–7.  

58. Latini R, Masson S, Pirelli S, on the behalf 
of the GISSI-AF Investigators, et al. 
Circulating cardiovascular biomarkers in 
recurrent atrial fibrillation: data from the 
GISSI-Atrial Fibrillation Trial. J Intern Med 
2011;269:160–71.  

59. Costabel JP, Burgos LM, Trivi M. The 
significance of troponin elevation in atrial 
fibrillation. J Atr Fibrillation 2017;9(6):1530.  

60. Ian F, Shah Anoop SV, Ruiqi Z, et al. High-
sensitivity cardiac troponin, statin therapy, 
and risk of coronary heart disease. J Am 
Coll Cardiol 2016;68(25):2719–28 Dec 27.  

61. van den Bos Ewout J, Constantinescu 
Alina A, van Domburg Ron T, et al. Minor 
elevations in troponin I are associated with 
mortality and adverse cardiac events in 
patients with atrial fibrillation. Eur Heart J 
2011;32(5):611–7 Mar. 

62. Hijazi Z, Oldgren J, Andersson U, et al. 
Cardiac biomarkers are associated with an 
increased risk of stroke and death in 
patients with atrial fibrillation: a 
Randomized Evaluation of Long-term 
Anticoagulation Therapy (RE-LY) 
substudy. Circulation 2012;125:1605–16.  

63. Roldán V, Marín F, Díaz J, et al. High 
sensitivity cardiac troponin T and 
interleukin-6 predict adverse 
cardiovascular events and mortality in 
anticoagulated patients with atrial 
fibrillation. J Thromb Haemost 2012; 
10:1500–7.  

64. Hagan PG, Nienaber CA, Isselbacher EM, 
et al. The International Registry of Acute 
Aortic Dissection (IRAD): new insights into 
an old disease. JAMA 2000;283: 897–          
903.  

65. Kamalakannan D, Rosman HS, Eagle KA. 
Acute aortic dissection. Crit Care Clin 
2007; 23:779–800.  

66. Cai J, Cao Y, Yuan H, et al. Inferior 
myocardial infarction secondary to aortic 
dissection associated with bicuspid aortic 
valve. J Cardiovasc Dis Res. 
2012;3(2):138–42.  

67. Hiratzka LF, Bakris GL, Beckman JA, et al. 
2010 ACCF/AHA/AATS/ACR/ASA/SCA/ 
SCAI/SIR/STS/SVM Guidelines for the 
Diagnosis and Management of Patients 
with Thoracic Aortic Disease. J Am Coll 
Cardiol 2010;55(14):27–129.  

68. Vrsalovic M. Prognostic effect of cardiac 
troponin elevation in acute aortic 



 
 
 
 

Hayrab; J. Adv. Med. Med. Res., vol. 35, no. 18, pp. 41-51, 2023; Article no.JAMMR.101476 
 
 

 
51 

 

dissection: A meta-analysis. Int J Cardiol 
2016;214:277–8 Jul 1.  

69. Newby KL, Jesse RL, Babb JD, et al. 
ACCF 2012 expert consensus document 
on practical clinical considerations in the 
interpretation of troponin elevations: a 
report of the American College of 
Cardiology Foundation task force on 
Clinical Expert Consensus Documents. J 
Am Coll Cardiol 2012;60(23):2427–63.  

70. Schultz JM, Trunkey DD. Blunt cardiac 
injury. Crit Care Clin 2004;20:57.  

71. Bernardin B, Troquet JM. Initial 
management and resuscitation of severe 
chest trauma. Emerg Med Clin North Am 
2012;30:377.  

72. Bock JS, Benitez RM. Blunt cardiac injury. 
Cardiol Clin 2012;30:545.  

73. Elie MC. Blunt cardiac injury. Mt Sinai J 
Med 2006;73:542.  

74. Bansal MK, Maraj S, Chewaprooug D, et 
al. Myocardial contusion injury: redefining 
the diagnostic algorithm. Emerg Med J 
2005;22:465.  

75. Jackson L, Steward A. Best evidence topic 
report. Use of troponin for the diagnosis of 
myocardial contusion after blunt chest 
trauma. Emerg Med J 2005;22:193.  

76. van Wijngaarden MH, Karmy-Jones R, 
Talwar MK, et al. Blunt cardiac injury: a 10 
year institutional review. Injury 1997;28: 
51.  

77. Martin M, Mullenix P, Rhee P, et al. 
Troponin increases in the critically injured 
patient: mechanical trauma or physiologic 
stress? J Trauma 2005;59:1086.  

78. Sybrandy KC, Cramer MJM, Burgersdijk C. 
Diagnosing cardiac contusion: old wisdom 
and new insights. Heart 2003;89:485–9.  

79. Kalbitz M, Pressmar J, Stecher J, et al. 
The role of troponin in blunt cardiac injury 
after multiple trauma in humans. World J 
Surg 2017;41(1):162–9 Jan.  

80. Piechota W, Gielerak G, Ryczek R, et al. 
Cardiac troponin I after external electrical 
cardioversion for atrial fibrillation as a 
marker of myocardial injury–a preliminary 
report. Kardiol Pol 2007 Jun;65(6):664–9. 

_________________________________________________________________________________ 
© 2023 Hayrab; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/101476 

http://creativecommons.org/licenses/by/4.0

