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Abstract

While habitual endurance exercise such as training for a marathon is quintessentially cardioprotective, running the
race paradoxically increases the risk for cardiac arrest. Male gender and the marathon were identified as significant
and independent risk factors for race-associated cardiac arrest in a 10-year registry in United States road races, which
events increased significantly in frequency during the study. Fatalities occurred mainly in middle-aged men with
coronary atherosclerosis as shown in a concurrent retrospective review. An explanation for this excess race-related
cardiac mortality may emerge from observational studies in asymptomatic middle-aged male Boston marathon
physician-runners which show post-race elevations in inflammatory biomarkers similar to findings in patients with
acute myocardial infarction. Demonstrated as cardioprotective in two randomized controlled clinical trials, low-dose
aspirin may attenuate the transiently elevated race-related risk for cardiac arrest in runners with subclinical coronary
atherosclerosis. In the absence of contraindications, pre-race low-dose aspirin use is prudent for runners with
coronary artery calcium scores greater than 100 Agatston units. This measure attenuates the transiently increased
race-related risk for cardiac arrest and sudden death as identified by the presence of significant subclinical coronary

atherosclerosis.
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The cardiovascular paradox of marathon running:

While habitual endurance exercise such as training for a marathon is
strongly cardioprotective, running the race transiently increases the risk for
cardiac arrest and sudden cardiac death (1). Confirming this paradox, male
gender and the marathon were identified as significant and independent risk
factors for cardiac arrest in the 10-year Racer registry beginning in the year
2000 (2). While the low incidence of cardiac arrest (0.5 per 100,000
participants) was characterized as "good news" for marathon runners (3),
such events increased in frequency during the latter half of the registry
period.

A concurrent retrospective study determined that race-related fatalities
occurred mainly in middle-aged men with underlying coronary
atherosclerosis (4), providing the focus for an evidence-based strategy to
mitigate such excess premature cardiovascular mortality. Low-dose aspirin
use is a strong candidate for this purpose, having been demonstrated as
cardioprotective in two randomized controlled primary prevention trials
(5.6).

Emerging pathophysiological insights:

An explanation for the counterintuitive paradox of marathon running may
emerge from observational studies in asymptomatic middle-aged Boston
marathon male physician-runners. Post-race inflammatory biomarkers
demonstrated the same "cytokine storm™ seen in patients during acute

myocardial infarction, including a hemostatic imbalance with pro-coagulant
effects and in vivo activation of platelets (7,8). Cases of acute coronary
thrombosis due to plaque rupture have been reported post-race in Boston
marathon runners (9). Inflammation due to exertional rhabdomyolysis after
"hitting the wall" during races may trigger acute coronary events, validating
the hypothesis in the first study of Boston marathon runners after the
inaugural race in 1897 that skeletal muscle injury can damage the heart (10).
This pathogenic sequence is similar to the pro-atherogenic inflammatory
response reported in human coronary vessels after SARS-CoV-2 infection
(11). Aspirin use may thereby be adjunctively beneficial similar to
vaccination to mitigate the severe cardiac complications of COVID infection
(12).

Attenuating the transiently increased race-related cardiac arrest risk:

Low-dose aspirin use has been proposed to attenuate the increasing
frequency of cardiac arrests during marathons, occurring mainly in middle-
aged male runners with subclinical coronary atherosclerosis (13-16).
Supported by the two randomized controlled primary prevention trials
showing significant reductions in major acute cardiac events cited above,
low-dose aspirin use for enhanced primary prevention in runners is
analogous to this same strategy for patients with elevated lipoprotein a
[Lp(a)] (17). Low-dose aspirin use to enhance primary prevention targets
excess inflammation analogous to the adding low-dose colchicine for
stronger secondary prevention (18).
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Coronary artery calcium scoring to assess the benefit of low-dose aspirin
use

Based on subclinical coronary atherosclerosis as the main cause of cardiac
arrest in middle-aged male marathon runners, coronary artery calcium
scoring (CACS) is recommended for participants including novice and
experienced runners alike (19). The latter athletes may have elevated
coronary artery calcium burden due to habitual endurance exercise, including
those in the lowest quartile of risk by traditional calculators (20,21). CACS
assess subclinical coronary atherosclerosis, which reliably predicts the risk
for major acute cardiovascular events including sudden cardiac death
(22,23).

In the absence of clinical contraindications, the anticipated benefit of low-
dose aspirin use likely stratifies according to the results of CACS as shown
in Table 1 (24). Runners with scores incrementally higher than 100 Agatston
units especially benefit, as clear communication of cardiovascular disease
risk improves receptivity to preventive measures as shown by meta-analysis
(25). While aspirin does not protect against cardiac arrests due to causes
other than coronary atherosclerosis, this agent carries a class 1A
recommendation for pre-hospital administration in acute coronary
syndromes by the American Heart Association and may contribute to
favorable outcomes associated with advanced cardiac life support measures.

Discussion:

Table 1
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Some experts might feel that more data is needed before endorsing low-dose
aspirin for primary prevention of cardiac arrest in marathon runners. Staunch
evidence in two randomized controlled clinical trials demonstrates
significant cardioprotective effects in the low-risk individuals and persons at
intermediate risk (references # 5,6), while such a ‘gold standard’ trial
specifically in runners lacks feasibility due to the infrequency of index
events. Decision making on aspirin use guided by coronary artery calcium
scoring for enhanced risk stratification is a win-win proposition, the efficacy
of which might be assessed prospectively using registry data once this
measure were to gain acceptance in the marathon running community.

Beyond its cardioprotective benefit in endurance athletes during marathons
and triathlons (26), low-dose aspirin use warrants consideration for
attenuating the increasing risk of sports-related sudden cardiac death in
elderly persons (27). Enhanced risk stratification with coronary artery
calcium scoring in such individuals can assess the benefit of low-dose aspirin
for reducing the risk of exertional cardiac arrest including during leisure time
exercise. The threshold for aspirin use may likely be higher in the elderly,
however, given their greater risk for complications such as gastrointestinal
bleeding,

Conclusion:

Low-dose aspirin use is evidence-based to reduce the transiently elevated
race-related risk for cardiac arrest in runners with coronary atherosclerosis
as assessed by coronary artery calcium scoring.

Coronary artery calcium scores and the

anticipated benefit of enhanced primary prevention with
low-dose pre-race aspirin for reducing the risk of
marathon-related cardiac arrest

Coronary artery calcium Agatston

score levels

0—no coronary plague burden
1-9%—miild disease
100—-399—moderate disease

>400—severe disease

Pre-race low-dose
aspirin use

Mot indicated
Optional
Eecommended

Highly recommended

Table taken from reference # 24: Siegel A. Pre-race aspirin to attenuate the risk for marathon-related cardiac arrest: deconstructing the legacy of
Pheidippides. Eur Heart J. 2023, ehad641. https://doi.org/10.1093/eurheartj/ehad641 25.
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