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T he Fourth Universal Definition of Myocardial Infarction, a 
consensus document from all major international cardiology 
groups, defines acute coronary syndrome (ACS) as requiring 

evidence of myocardial ischaemia and myocardial injury.1 The 
latter is characterised by cardiac biomarkers that are both elevated 
and demonstrate an acute change in absolute concentration. Cardiac 
troponin is the gold-standard biomarker used to demonstrate 
myocardial injury, with fifth-generation high-sensitivity assays 
most often used in Australia.1-5 These assays can detect very low 
concentrations of troponin and small changes in its concentration 
within a short time period.5,6 This precision forms the basis of rapid 
ACS rule-in/rule-out algorithms based on one- or two-hour change 
in troponin concentration, which have demonstrated a higher 
sensitivity and specificity than traditional chest pain risk scoring 
tools.2,7-9

Other than ACS, troponin is used as a diagnostic tool for acute 
noncoronary myocardial injury, such as stress cardiomyopathy and 
myocarditis, and for monitoring subclinical cardiac disease, such 
as clozapine cardiotoxicity, immune checkpoint inhibitor-induced 
cardiomyopathy and cardiac involvement of chronic muscular 
diseases including inherited myopathies.10-17 Troponin is also a 
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Key points
•	 Troponin is the key diagnostic biomarker of acute coronary 

syndrome and other causes of myocardial injury. 
•	 False-positive troponin results are an under-recognised 

phenomenon that can lead to unnecessary hospitalisation, 
testing and downstream consequences. 

•	 Clinical suspicion of a false-positive troponin result should  
be raised in the setting of persistent and static troponin 
elevation, incongruous clinical history and elevated troponin 
despite normal cardiac investigations.

•	 Suspected false-positive results should be discussed with  
a clinical biochemistry service to facilitate repeat testing 
using a different assay and with a cardiology service for 
interpretation.

•	 It is important for primary care providers to document the 
presence of a falsely elevated troponin, as this finding  
will influence future testing and clinical decision-making for 
affected patients.

PERSPECTIVE  PEER REVIEWED
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prognostic marker in all forms of myocardial injury and many 
noncardiac illnesses such as chronic kidney disease, liver cirrhosis 
and pulmonary embolism, and in noncardiac surgery.11,12,18,19

Troponin assays have been developed to minimise false-negative 
results, given the consequences of failing to diagnose acute myo-
cardial injury, while maintaining low false-positive rates.20,21 
Although highly sensitive when validated in healthy populations, 
the prevalence of spurious troponin elevation in the absence of 
myocardial injury is estimated to be about 5% in population and 
biochemical studies during patient evaluation for acute chest 
pain.10,20,22-26

Structure and function of cardiac troponin
Troponin was discovered as part of the myofibrillar structure in 
1956, but its role in clinical biochemistry was not widespread until 
the 1990s to 2000s when it supplanted creatine kinase and cardiac 
lactate dehydrogenase as the primary cardiac biomarker.5,27-30 Tro-
ponin has an integral role in the initiation of muscular contraction 
and is almost exclusively intracellular in nondisease states, granting 
it high sensitivity as a test for myocyte injury.5,6,31,32 

The troponin complex is comprised of three subunits: 
•	 troponin I (TnI)
•	 troponin T (TnT) 
•	 troponin C. 

Although troponin C is not cardiac specific, troponin I and T 
have structurally distinct subtypes highly specific to cardiomyo-
cytes. This sensitivity to myocyte injury and specificity to cardio
myocytes enables the use of cardiac troponin I and T as gold 

standard tests for myocardial injury.1,2,11 Low levels of cardiac 
troponin are detectable as either a whole complex or fragments 
in most healthy individuals.33 Current high-sensitivity assays are 
validated for 99% of the population to have levels below the ‘ref-
erence range of normal’ in the absence of cardiac or systemic 
disease.2,3,10,21,34

The detection of circulating troponin is integral to the diagnosis 
of acute and chronic cardiac disease.1,11 Acute myocardial injury, 
such as ACS, is a discrete event resulting in cardiomyocyte damage, 
cell rupture and troponin release.12 This causes an increase in cir-
culating troponin within one to three hours, peaking at around 
12 hours, and subsequently falling over days.35 Acutely, troponin 
subtypes vary in their dynamics; cardiac TnI (cTnI) exhibits a mono-
phasic rise and fall, and levels are higher than cardiac TnT (cTnT) 
following ischaemia, whereas cTnT has a biphasic release and remains 
elevated for longer.2,3,10,21,34 Chronic myocardial injury, such as estab-
lished cardiomyopathy, is characterised by a statically elevated 
troponin level in the presence of active cardiac pathology primarily 
due to increased turnover of cardiomyocytes.11 The most common 
reason for troponin elevation without primary myocardial cause is 
chronic renal failure, predominantly due to impaired renal clearance 
of fragmented troponin.36,37

High-sensitivity troponin assays
Most modern high-sensitivity troponin assays use an immunometric 
sandwich technique requiring the binding of two antibodies – a 
capture antibody and a detection antibody – to specific targets of 
the troponin complex (Figure).21,26,34 The capture antibody allows 
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Figure. Diagrammatic representation of troponin testing and interference. (a, left). Immunometric sandwich assay using a paramagnetic capture antibody 
(blue), a chemiluminescent detection antibody (orange), targeted to a troponin epitope (red). Removal of other contents of sera and addition of a detection 
agent allows quantification of troponin levels. (b, centre). Heterophile antibody with a weakly selective binding site (green) cross-bridging the capture and 
detection antibodies, giving a positive result in the absence of troponin. (c, right). Macrotroponin complexes between endogenous antitroponin antibodies 
and circulating troponin epitopes, causing impaired clearance and increased troponin detection in the absence of acute myocardial injury. 
Key: lightning bolt = emitted light; magnet = capture label attached to antibody; star = chemiluminescent label attached to antibody; swirly line = chemiluminescent substrate.
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other contents of sera to be removed. Subsequent addition of a 
detection agent induces a measurable response from the detection 
antibody, most often via chemiluminescence. The exact structure 
of these antibodies, their precise target, the method of antibody 
capture and the method of quantification are unique to the assay’s 
manufacturer.2 This results in variability in reference range and rates 
of false-positive results between individual assays.26,33

False-positive results
Clinical false-positive results
In the context of chest pain, acute elevation in troponin levels is 
used to determine myocardial injury, predominantly to rule in 
or rule out ACS.1,2 A true positive result for ACS is due to coronary 
disease, such as atherothrombotic disease or coronary dissection.1 
An elevated troponin level may be considered a clinical ‘false 
positive’ for ACS if an alternative diagnosis is reached (Table).38 
Ischaemia caused by myocardial supply/demand mismatch, such 
as tachyarrhythmia or anaemia, are distinct clinical entities from 
traditional ACS. These require interpretation in the context of the 
patient’s illness and a different approach to investigation and 
management.

Other clinical causes of troponin elevation that are not primarily 
due to ischaemia include serious nonischaemic myocardial injury, 
such as myocarditis and stress cardiomyopathy, and where troponin 
elevation is secondary to a noncardiac primary illness, such as 
pulmonary embolism, severe sepsis and acute kidney injury.39-41 
Finally, skeletal muscular disease such as inherited muscular 

dystrophies and inflammatory myopathies often elevate cTnT but 
rarely impact cTnI assay. This is due to either sequence similarity 
between cTnT and skeletal TnT in the epitopes commonly targeted 
by the troponin assay or re-expression of cTnT in skeletal muscle 
during disease states, and can be overcome by use of cTnI assays. 
Elevated cTnI in these disease states most often reflects true cardiac 
injury.42,43

Assay false-positive results 
Interferences causing erroneously elevated results are endemic to 
all immunoassays. Spurious positive troponin results, especially 
in patients presenting with acute chest pain, were noted early in the 
development of these assays and are now increasingly recognised 
in case reports, case series and detailed biochemical 
analyses.10,18,20,22,23,25,44-46

Assay interferences are predominantly pre-analytical or 
analytical.38 
•	 Pre-analytical interferences are due to sample issues, such as 

fibrin interference in plasma samples, haemolysis, delay to 
processing and residual blood from a previous test remaining in 
the processing unit.10,25,45 Most are corrected by recentrifugation, 
repeating the test or recollecting the sample. 

•	 Analytical interference arises from patient factors affecting 
the measurement technique to give a falsely elevated result. 
For troponin assays, the most common of these are heterophile 
antibodies and macrotroponin complexes.10,18,23 These are 
described below.

PERSPECTIVE  FALSE-POSITIVE CARDIAC TROPONIN  CONTINUED

Table. Common causes of acute troponin elevation

Ischaemic causes Nonischaemic causes Analytical causes

Type 1 MI ACS Type 2 MI* – acute 
coronary pathology

Type 2 MI† – supply/
demand imbalance‡

Noncoronary cardiac injury Noncardiac Assay interference

•	 STEMI
•	 NSTEMI

•	 Coronary 
dissection

•	 Coronary 
embolism

•	 Coronary 
vasospasm

•	 Anaemia
•	 Bradyarrhythmia/

tachyarrhythmia
•	 Hypoxaemia

•	 Stress cardiomyopathy
•	 Myocarditis
•	 Acute HF exacerbations
•	 Myocardial contusion
•	 Iatrogenic: ablation, 

cardiac surgery, PCI, 
DCCV

•	 Aortic dissection§

•	 Chemical/
pharmacotoxicity

•	 Acute or chronic 
myopathy with cardiac 
involvement 

•	 Acute kidney injury
•	 Severe sepsis
•	 Acute stroke/

seizure
•	 Pulmonary 

embolism
•	 Rhabdomyolysis
•	 Intensive exercise

•	 Macrotroponin/
heterophile antibody

•	 Haemolysis/fibrin
•	 Storage/transport 

issue
•	 Data entry error
•	 Acute or chronic 

myopathy (cTnT) 

Abbreviations: ACS = acute coronary syndrome; cTnT = cardiac troponin T; DCCV = direct current cardioversion; HF = heart failure; MI = myocardial infarction; NSTEMI = non-ST segment 
elevation myocardial infarction; PCI = percutaneous coronary intervention; STEMI = ST segment elevation myocardial infarction.
* Type 1 MI represents MI due to atherosclerotic coronary artery disease. 
† Type 2 MI represents MI where the primary mechanism of ischaemia is not atherosclerotic coronary artery disease. 
‡ Pathophysiological overlap often exists between supply/demand type 2 MI and noncardiac causes of troponin elevation. These cases must be considered in the context of the patient 
presentation, the severity of concurrent illness and the degree of myocardial injury.
§ Aortic dissection may cause myocardial injury without coronary involvement.
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Types of analytical interference
Heterophile antibodies are patients’ own antibodies directed against 
the antibody reagents of the assay (Figure).45 These endogenous 
antibodies cross-bridge the capture and detection antibodies, resulting 
in a positive result in the absence of troponin. Heterophile antibodies 
arise from exposure to animal products, nonspecific immune response 
to infection or primary autoimmune disease.47,48

Macrotroponin is a circulating complex of troponin, released at 
low rates during cardiac cell turnover, and antitroponin auto
antibodies. The large macrotroponin complex is slower to break 
down in the circulation and is not renally cleared, prolonging its 
effective half-life (Figure).10,44 Consequently, an individual with a 
macrotroponin will have more absolute troponin in the circulation 
without myocardial injury, thus producing an elevated result. These 
autoantibodies can arise from an inappropriate immune response 
to infection or vaccination, or following true myocardial injury and 
troponin release such as myocarditis, with persistence once myo-
cardial injury resolves.49-52

Rates of analytical interference
Rates of interference vary between assays as capture and detection 
antibodies are unique to their manufacturers; one assay may produce 
a spurious result where another may not.20 As a result, the scale of 
the issue is difficult to define. The prevalence of heterophile anti-
bodies is 1 to 3.1% in overall populations, and up to 12% in those 
with elevated rheumatoid factor.20,24,25,44,46 Detectable macrotroponin 
interference ranges from 5 to 20% of patients with any indication 
for troponin testing.10,22,23 Total false-positive results range from 
1.2% to 5% in detailed chemical and cohort analyses.10,22-24,50 There 
is also variable persistence of heterophile antibodies and macro-
troponin. Some cases normalise after resolution of an acute 

inflammatory response and decrease in circulating immuno
globulin, whereas others demonstrate sustained false-positive results 
for months to years.51,53,54

Suspicion and detection of false-positive cardiac 
troponin in clinical practice 
Because about 18% of patients with ACS present without typical cardiac 
chest pain and 8 to 33% present without chest pain, clinical suspicion 
requires confirmatory investigations.55-57 The detection of a new ele-
vated troponin result is almost universally an indication for hospital 
admission and inpatient assessment.58 Awareness of the risk and 
patterns of false-positive troponins allows clinicians to keep this 
uncommon but serious issue in mind when unexpected or unusual 
results occur. 

When to suspect false-positive troponin 
Due to the ubiquity of high-sensitivity troponin’s association with 
ACS, clinical suspicion for a false-positive result remains uncommon 
even when the presentation is incongruous with myocardial injury. 
Clinicians should consider false-positive troponin in the following 
circumstances:10,18,22,23

•	 when clinical suspicion is low and a positive troponin is an
unexpected result 

•	 when there is a static elevated troponin distinct from the hallmark
rise and fall seen during an acute myocardial injury, which is 
especially relevant with serial troponin results in rapid rule 
in/rule out pathways.7 However, recent myocardial injury or an
acute immune-stimulating event, such as vaccination or 
infection, can cause significant variability as levels of circulating 
interfering antibody fluctuate51

•	 when the absolute troponin value is only mildly elevated
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(<5 times the upper limit of normal) compared with that seen in 
patients with serious myocardial injury.22 However, rarely, 
extremely high false-positive levels have been reported after 
strongly immunogenic triggers, such as COVID-19 vaccination 
and infection51

•	 current detection usually occurs when a patient has a  
persistently elevated troponin despite recently having undergone 
coronary and cardiac assessment, with no abnormalities 
identified.

Methods of detection 
The most common and accessible method of detecting a false-
positive troponin result is to repeat the test using a different assay 
(Flowchart 1).10,22,23 As assay antibodies vary in structure, this effectively 
negates the impact of most heterophile antibodies. Macrotroponin is 
often a bound complex of fragmented troponin, so another assay 
targeting a different troponin fragment can also overcome this inter-
ference. A negative result or a result three to five times lower than the 
initial assay on a new assay is highly suspicious for assay interfer-
ence.22,25,44 Although repeating a suspicious TnI using a TnT assay has 
been proposed as best practice, machine learning models have shown 
sensitivity varies between all combination of assays used, and TnI 

versus TnT is not necessarily superior to separate 
TnI assays.22

Clinicians concerned about false-positive 
results should liaise with a clinical biochemist at 
their pathology provider who can facilitate repe-
tition of the troponin on a different assay, either 
in-house or externally.59,60 Some pathology services 
have access to multiple troponin assays locally 
within their network. Others only have a single 
assay available due to financial constraints but 
may send the sample to another laboratory service 
to investigate a possible interference. 

Other testing includes addition of binding 
agents to the sample, or precipitation of large 
antibodies and antibody complexes and meas-
urement of troponin levels on the remnant solu-
tion (i.e. polyethylene glycol precipitation).10 

These tests, used to identify interference for 
multiple immunoassays, are predominantly 
restricted to large central pathology services and 
are usually only performed at specific request 
after discussion with a clinical biochemist 
(Flowchart 1).22,23

Integrating false-positive troponin 
results in clinical practice
The implications of falsely elevated troponin are 
unnecessary hospital admissions and investi-
gations with procedural risk, and ultimately 
persisting misdiagnosis.10,22,49,50 This can lead to 

unnecessary healthcare expenditure, adverse clinical outcomes and 
patient emotional and financial burden (Flowchart 2).10

A patient with an established false-positive troponin result with 
a presentation inconsistent with acute myocardial injury, a normal 
ECG and clinical examination may not require emergency referral. 
Similarly, patients recently hospitalised and subsequently diagnosed 
with a false-positive troponin result can avoid further unnecessary 
hospital re-presentation and invasive investigation. In patients with 
complex multiorgan disease, such as autoimmune disease, a falsely 
elevated troponin can detract from the optimal assessment and 
management of other disease and should be identified by all involved 
clinicians. GPs can also provide appropriate reassurance regarding 
a false-positive result and alleviate patient anxiety outside the 
hospital environment. 

Rural practitioners 
Awareness of false-positive troponin results is especially pertinent 
for rural GPs because it can prevent unnecessary hospital transfers, 
saving resources and minimising patient distress. Early recognition 
of a possible false-positive troponin result improves diagnostic 
accuracy and allows prioritisation and treatment of noncardiac 
conditions. Some rural sites will have access to different troponin 

PERSPECTIVE  FALSE-POSITIVE CARDIAC TROPONIN  CONTINUED

Clinical suspicion of false-positive result 
•	 Profoundly atypical history, very unexpected result
•	 Persistent and static troponin elevation (± 10–20% variation)
•	 Negative subsequent cardiac testing
•	 Usually low-positive troponin level  (<400 ng/L, or <3 to 5 times 

the upper limit of normal)

Patient with elevated cardiac troponin 

Flowchart 1. An approach to clinically suspicious elevated troponin 
result and its assessment

Contact biochemistry service
•	 Reassess on different assay
•	 Subsequent testing if needed – for example, polyethylene 

glycol precipitation

Atypical but true event: needs further 
cardiology involvement 
•	 Consider persistent causes of true 

cardiac injury, for example:
–	 chronic causes
–	 myocarditis
–	 inherited cardiomyopathies

False-positive result confirmed
•	 Document on file and advise patient
•	 Provide patient reassurance
•	 Provide guideline-directed 

cardiovascular prevention
•	 Ensure subsequent testing is not 

performed on same assay as that 
yielding false-positive result
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assays and can perform their own assessment for 
falsely elevated troponin. 

Clinical caution on the use of troponin 
levels in primary care 
Ultimately, timely verification of false-positive 
troponin results is not possible in the primary care 
and outpatient setting. Patients presenting with 
suspected ACS should be directed to an emergency 
department without awaiting a troponin result.59,60 
After a confirmed diagnosis of a false-positive 
troponin result patients may still subsequently 
suffer myocardial injury and diagnosis can be 
challenging without cardiac biomarkers. If possible, 
for subsequent testing clinicians should avoid using 
assays that previously produced a false-positive 
result with an individual patient and discuss cases 
with a biochemistry and cardiology service for 
further guidance on the interpretation of the 
troponin levels. 

Guideline recommendations 
Australian and international guidelines on the 
management of ACS do not have clear recommen-
dations regarding false-positive troponin 
results.2,4,61 There is consensus for clinical vigilance 
and stepwise assessment via serial measurements, 
alternative assays and subsequent dedicated testing. 
These pathways only begin once there is clinical 
suspicion of a false-positive troponin result. Rou-
tine validation of elevated troponin with a second 
assay is not widely practised, lacks standardised 
criteria and protocols, is yet to demonstrate clinical 
or cost effectiveness and is variably reported 
between pathology services. Given increasing 
awareness of the prevalence and significance of 
false-positive troponin results, it is important that 
clinicians understand the current methods of detection, confirmation 
and subsequent care.

Conclusion
False-positive troponin results are increasingly recognised but often 
late in the patient journey. They cause persisting misdiagnosis, 
unnecessary treatment, anxiety and, ultimately, increased healthcare 
expenditure. Development of protocols for erroneous troponin elevation 
is needed. Awareness of the issue of false-positive troponin results will 
help GPs in the long-term assessment and management of patients 
with such results.

Practically, measurement of troponins should not be repeated on 
an assay that previously demonstrated a false-positive result. When 
there is uncertainty on how to further assess or interpret results, further 
advice should be sought from clinical biochemistry or cardiology 

specialists. A troponin result should always be ordered and interpreted 
in the context of the patient’s clinical presentation. Awareness of the 
cause and implications of false-positive troponins will lead to improved 
patient outcomes and healthcare resource utilisation.�   CT
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Patient presents with chest pain 

Flowchart 2. Common cascade effects of positive troponin results*

Abbreviations: MRI = magnetic resonance imaging; MINOCA = myocardial infarction with nonobstructive coronary 
arteries; NSTEMI = non-ST segment elevation myocardial infarction; TTE = transthoracic echocardiography.

* Although over 90% of cases of positive cardiac troponin results represent true cardiac events, cases of false-positive  
  troponin have serious downstream consequences.
† Patients with high-risk chest pain but without positive cardiac biomarkers may still warrant inpatient assessment.  
  In contrast, patients with low-risk chest pain and positive biomarkers are almost always referred for inpatient  
  assessment. 
‡ Despite normal investigations, some patients are labelled with a cardiac diagnosis such as NSTEMI, MINOCA or  
  myocarditis.

Cardiac troponin assay organised

Cardiac troponin positive

•	 Diagnosis of cardiac event‡

•	 Long-term medical therapy
•	 Psychological implications

–	 workplace, insurance
–	 anxiety, depression

•	 Outpatient cardiac assessment†

•	 Differential diagnoses assessed
•	 Hospitalisation†

•	 Invasive coronary assessment
•	 Cardiac functional assessment 

(TTE, MRI)

Cardiac troponin negative
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