
European Heart Journal: Acute Cardiovascular Care (2026) 15, 315–317 
https://doi.org/10.1093/ehjacc/zuag012

BIOMARKER 
Biomarkers

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Exercise-induced cardiac troponin release: do we 
need to worry?
Thijs M.H. Eijsvogels1†, Alma M.A. Mingels2,3†, Johannes Mair  4, Nicholas L. Mills  5*, 
and Bertil Lindahl  6; On behalf of the Study Group on Biomarkers of the ESC Association 
for Acute Cardiovascular Care
1Department of Medical BioSciences, Radboud University Medical Center, Nijmegen, The Netherlands; 2Department of Clinical Chemistry, Central Diagnostic 
Laboratory, Maastricht University Medical Center, Maastricht, The Netherlands; 3CARIM School for Cardiovascular Diseases, Maastricht University Medical Center, 
Maastricht, The Netherlands; 4Department of Internal Medicine III—Cardiology and Angiology, Medical University of Innsbruck, Innsbruck, Austria; 5BHF Centre 
for Cardiovascular Science, University of Edinburgh, SU.226 Chancellor’s Building, Royal Infirmary of Edinburgh, 49 Little France Crescent, Edinburgh EH16 4SU, UK; and 
6Department of Medical Sciences, Uppsala University, Uppsala, Sweden

Received 15 January 2026; accepted 15 January 2026; online publish-ahead-of-print 21 January 2026

Graphical Abstract

Keywords Athletes • Sports cardiology • Biomarkers • Acute coronary syndrome • Cardiovascular

* Corresponding author. Tel: +44 131 242 6515, Email: nick.mills@ed.ac.uk
† The first two authors contributed equally to the study.
© The Author(s) 2026. Published by Oxford University Press on behalf of the European Society of Cardiology. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits 
unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

D
ow

nloaded from
 https://academ

ic.oup.com
/ehjacc/article/15/4/315/8434493 by guest on 30 April 2026

https://orcid.org/0000-0003-1706-5962
https://orcid.org/0000-0003-0533-7991
https://orcid.org/0000-0002-5795-0061
mailto:nick.mills@ed.ac.uk
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/ehjacc/zuag012


Cardiac troponins (cTn), either T (cTnT) or I (cTnI), are the pre
ferred biomarkers for the diagnosis of myocardial infarction be
cause of their excellent diagnostic performance. The detection 
of a typical rise and fall pattern is integrated in accelerated diag
nostic pathways using high-sensitivity assays to triage patients 
with chest pain in the Emergency Department. The interpretation 
of elevated cTn concentrations in athletes can, however, be com
plicated as recent engagement in endurance exercise also pro
duces transient cTn elevations. For example, marathon runners 
have a median hs-cTnT and hs-cTnI concentration of 30–50 ng/L 
post-race, with >80% of athletes having concentrations that ex
ceed the diagnostic cutoffs.1 This raises the question whether 
exercise-induced cTn elevations are a physiological or patho
physiological phenomenon, or maybe a combination thereof.

cTn concentrations typically peak at 3–6 h after exercise 
and show considerable inter-individual variation between 
athletes. Previous studies have identified personal and 
exercise-related factors that are associated with the magnitude 
of exercise-induced cTn elevations, including age, sex, body 
composition, cardiovascular health status, blood pressure, train
ing experience, exercise intensity and exercise duration.1 The in
tensity and duration of exercise are the strongest predictors, 
reflecting the magnitude of the exercise-induced workload of 
the heart. Nevertheless, the predictive value of these joint fac
tors together remained low, only explaining around a third of 
post-exercise cTn concentrations.

There is ongoing debate as to the clinical relevance of 
exercise-induced cTn elevations. Data from population-based 
studies have shown that minor cTn elevations have predictive va
lue for adverse health outcomes. A higher post-exercise cTn con
centration may, therefore, be indicative of subclinical disease 
and/or cardiac vulnerability. Recently, the TREAT study showed 
no differences in coronary artery disease between athletes with 
very high vs. very low post-exercise cTn concentrations.2 Other 
studies reported inconsistent but weak associations between 
post-exercise cTn concentrations and cardiac dysfunction.1
Finally, a prospective study among older long-distance walkers 
found that post-exercise cTn concentrations above the upper ref
erence limit (URL) were independently predictive of the compos
ite outcome of major adverse cardiovascular events and mortality 
(Hazard Ratio: 2.5, 95% confidence interval: 1.3–4.8).3 The high 
age [61 (54–69) years] and prevalence of cardiovascular risk fac
tors and diseases (40%) of the study population are, however, dif
ferent from the typical endurance athlete, highlighting the need 
for other studies to confirm or challenge this observation.

It is thought that the mechanisms of cTn release can be due to 
(i) reversible injury attributable to cell wounds, cytoplasmic bleb
bing, or extracellular vesicle release; (ii) apoptosis; and (iii) myo
cardial necrosis.4 Only few studies explored the potential cTn 
release mechanisms in athletes. In one study, exercise led to 
compromised cardiomyocyte integrity as shown by cardiac mag
netic resonance, and the magnitude of this effect was positively 
associated with post-exercise cTn concentrations.5 These find
ings suggest that degraded cTn forms may escape from the cyto
sol into the circulation,6 possibly reflecting a form of reversible 
injury. Nevertheless, the presence of some irreversible injury 
cannot be ruled out as contemporary MRI protocols have insuf
ficient spatial resolution to quantify acute micro-injury. Further 
mechanistic studies are warranted.

Whether athletes and physicians ‘can run away’ from elevated 
post-exercise cTn concentrations depends on the clinical context 
and whether this is accompanied by possible cardiac symptoms. 
The general observation that endurance exercise produces cTn 
elevations in all athletes and that it might be caused by leakage 

of small cTn forms into the circulation, offers some reassurance 
in those without symptoms. However, prospective data on cTn 
and clinical outcomes in patients and in the general population 
consistently show positive associations between cTn concentra
tions and the risk of adverse health outcomes. Future exercise 
studies, especially in young and low-risk athletes with long-term 
follow-up on health outcomes, should point out what exactly to 
do in whom.
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