
Fact Sheet
Rapid detection of cardiac troponin to help diagnose  
myocardial infarction

Imagine you are a physician or a paramedic called to an emergency. The patient presents with acute chest pain, shortness of 

breath, maybe nausea. It looks like a heart attack, but it can also be acute heart failure, cocaine abuse, something as banal as 

indigestion, or else.1 Perhaps you can record an electrocardiogram on site to help you differentiate, perhaps you cannot. 

What you know is that in the case of a heart attack “time is muscle and time wasted is muscle lost”!2 By intervening promptly 

you can save the patient’s life and limit the amount of damage to his or her heart.3 Luckily, you have a kit of troponin rapid 

tests at hand. You prick the patient’s finger, apply a bit of blood to the device and yes, you see the test line appear within 

minutes telling you that with high probability this is a heart attack. You can start managing the patient for adequate 

reatment immediately.

Figure 1
Cardiac troponin is the preferred diagnostic marker for heart 

attack. Rapid tests for cardiac troponin can be effective in 

helping to diagnose a heart attack earlier than central labo-

ratories. The structural illustrations of the cardiac troponin 

complex in the figure have been derived from the 1J1D crystal 

structure deposited at the RCSB PDB. 4, 5

Heart attack
A heart attack (myocardial infarction or MI) is a serious emergency that requires immediate medical attention.1 Most heart 

attacks happen suddenly when one of the arteries leading to the heart becomes blocked, usually by a blood clot, and cuts off 

the blood flow. A lack of blood restricts the supply of oxygen and nutrients. Without these, the cells of the heart start to die. 

That is why every second counts when it comes to heart attack treatment. An extensive blockage, especially in a major blood 

vessel, can cause a large heart attack. A large heart attack that is not treated early can lead to heart failure, a life-threatening 

condition. Coronary artery disease - a build-up over time of plaque from fat and other substances that makes the arteries grow 

narrower or harder - is most often at the root of MI.
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Rapid diagnosis of heart attack is critical for early treatment
The extent of permanent damage to the heart resulting from occlusion of a coronary artery can largely be avoided by timely 

reperfusion therapy. Reperfusion therapy includes drugs and surgery. The drugs applied to counter MI dissolve the clot blocking 

the artery. Blood flow can also be restored surgically by opening up the artery at the clogged site (coronary angioplasty) or 

grafting a new artery around the blockage (coronary bypass).6

Rapid diagnosis of acute MI is critical for early treatment. Unfortunately, the typical symptoms associated with MI - acute 

chest pain often accompanied with pain in the upper body, shortness of breath, nausea, tiredness, sweating – are not necessa-

rily present in each case, nor are they unique to this condition.7 The clinical assessment, even when combined with an electro-

cardiogram (ECG), is thus often not sufficient to diagnose or exclude MI. Blood tests to measure the concentration of cardiac 

troponin (cTn) form the cornerstone for the early diagnosis of MI.8

Cardiac troponins as diagnostic markers of heart damage
Troponin is a regulatory protein complex involved in the functionality of muscle cells. It is composed of three subunits: 

troponin I, T and C (cTnI, cTnT and cTnC, respectively). 9 Heart muscle cells express isoforms of cTnI and cTnT that are structurally 

distinct from their skeletal counterparts. Cardiac and skeletal isoforms of troponin C, on the contrary, are too similar to be 

distinguished by standard diagnostic methods. Levels of cTnI and cTnT in the blood are normally very low. Death of heart 

muscle cells (myocardial necrosis) results in the release of cTnI and cTnT into the bloodstream. The concentration of cardiac 

troponin (cTnI) in peripheral blood rises following a heart attack from the base level up to 100-fold. Immunoassays specific for 

the cardiac isoforms of troponin can detect a rise in their levels in peripheral blood regardless of the levels of skeletal troponins. 

Although a number of immunoassays specific for either cTnI or cTnT have been developed, they all meet the same performance 

specifications, and no distinction is made in terms of their diagnostic and prognostic utility. cTn (I or T) is the preferred bio-

markerof myocardial necrosis due to its superior performance in the diagnosis and prognosis of cardiac conditions. [6] As cTnI 

assays are more common than cTnT assays, our discussion below will focus on cTnI.

Diagnostic testing for elevated cardiac troponin
Over the past decade cTnI assays have been improved regarding sensitivity. In our days, the diagnostic cut-offs for elevated cTnI 

of laboratory-based assays are in the range of 0.01-0.05 ng/ml. [10] Most rapid tests with visual readout have diagnostic cut-

offs between 0.5 and 1 ng/ml (Hexagon Troponin: 0.5 ng/ml) which is lower than the cut-offs of laboratory-based assays. What 

are the benefits of a rapid test compared to a laboratory-based cTnI assay, then?

Rapid tests can help to rule-in MI earlier than laboratory-based assays
Clearly, there are reasons common to rapid diagnostic test (RDT) devices in general: ease of use, robustness, instrument-free 

readout and compatibility with capillary blood obtained by fingerstick. The key reason, however, is the RDT’s ability in certain 

settings to reveal elevated cTnI earlier than a laboratory-based assay. It holds for myocardial infarction that early treatment is 

critical to avoid extensive damage to the heart. Paramount to early specific treatment of MI is early diagnosis. An RDT can be 

used to rule-in MI whenever it can deliver the result earlier than an alternative assay.
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Prehospital diagnosis
One typical scenario where a cTnI RDT can support rule-in of MI faster than a central laboratory is that of first contact of para-

medics with an emergency patient. The level of cTnI in peripheral blood starts to rise gradually a few hours after MI and typically 

peaks 24-48 hours later at up to 100 times the baseline (Figure 2). Serious cases of MI or cases where several hours have passed 

from the onset of symptoms until contact with the emergency responders can already be identified on site or during transport to 

hospital. The patient can then be managed effectively by means of drugs during transport, by direct transfer to a hospital capable of

adequate treatment, by arranging in advance for immediate cardiac imaging and coronary angioplasty in the receiving hospital, etc.

Figure 2 
The concentration of cardiac troponin (cTnI) in peripheral blood rises 

following a heart attack from the base level up to 100-fold. 

The diagnostic cut-off for elevated cTnI is about 0.5 ng/ml for qualitative 

rapid diagnostic tests for cTnI (cTnI RDT). Figure adapted from Mahajan and 

Jarolin, Circulation, 2011.11

Remote settings
In remote settings often either no laboratory or only basic equipment is available. It can take hours to have a sample of the 

patient’s blood delivered to a central laboratory. Furthermore, a cTnI test on a laboratory-based assay is associated with a signifi-

cant turnaround time. In stark contrast, a cTnI test with an RDT can be done on site and the result is available almost instantly. If 

positive, appropriate management of the patient can start immediately.

Overcrowded emergency department
Overcrowding in the emergency department (ED) of a hospital is a widely acknowledged problem that has been shown to result 

in increased inpatient death.12 Current guidelines of leading cardiological associations suggest that cTn results be made available 

to physicians within 60 minutes from ED arrival.13, 8 Contrary to these recommendations, even in developed countries the typical 

turnaround time (time from blood draw at the emergency department to result) for a cardiac troponin test in the ED is one to two 

hours.14 Overcrowding in the ED often leads to disruptions in sample processing and gives rise to still longer laboratory turna-

round times.15 In contrast, a point-of-care test for cTn, such as with a cTnI RDT, is simple to perform by nursing staff in a manner in-

dependent of the central laboratory. By quickly identifying cases of highly elevated cTnI, the RDT can in a short time deliver crucial 

information for patient triage. This way it can not only improve the outcome for the particular patient by decreasing the delay to 

treatment, but also relieve the overall strain on the ED and the central laboratory.
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Rapid tests for cTnI are easy to use and read, robust, compatible with capillary blood and, above all, fast. For these features, they 

are ideal to help diagnose myocardial infarction in prehospital or remote settings. cTnI RDTs can also be useful in triage in the 

emergency departments. Diagnosis of acute MI should not be based on the results of the rapid test only, however, but include 

patient symptoms and, if available, ECG and/or angiographic evidence. Rapid tests for cTnI allow for rule-in but not for rule-out 

of acute MI. Nevertheless, a consistently negative result with a qualitative rapid test for cTnI with serial blood draws in the time 

window of hours to days after onset of symptoms may indicate a milder form of MI or other heart disease.

 
Figure 3 

Testing for cardiac troponin in patients with suspected heart attack at point of care compared with testing at central laboratory.  

Point-of-care testing may allow rule-in of myocardial infarction earlier than laboratory-based testing.16
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