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ABSTRACT

Coronary artery calcium scoring reliably identifies persons with subclinical
coronary atherosclerosis who are at risk for major acute cardiac events.
Aspirin guided by such enhanced risk stratification can be used to
advance primary cardiovascular prevention. This approach has been
recommended to prevent cardiac arrests in middle-aged men during
marathons and sudden cardiac deaths during recreational sports activity
in the elderly persons. These strategies are supported by demonstration
of a 44% reduction in first heart attacks in healthy middle-aged men in
the final report on aspirin in the Physicians’ Health Study and a 31%
decrease in major acute cardiac events in persons at moderate risk with
the addition of aspirin to the polypill in the TIPS-3, which are both
randomized controlled primary prevention trials. Beyond preventing
sports-related exertional cardiac events, aspirin use guided by coronary
artery calcium scoring may reduce the risk for major acute cardiac events
in patients with conditions in which inflammation promotes progressive
coronary atherosclerosis, such as autoimmune illnesses and infection with
human immunodeficiency virus. This strategy may furthermore be
applicable in general medical practice to identify persons with subclinical
coronary atherosclerosis for enhanced primary prevention with aspirin in
the absence of contraindications.
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Marathons increase cardiac arrest risk:

While endurance exercise such as training for a
marathon confers an overall cardioprotective
benefit and perhaps enhances longevity?, specific
episodes of vigorous physical exertion such as
marathon races transiently increase the risk for
cardiac arrest and sudden death?. A 10-year
prospective registry of road races in the United
State beginning in 2000 identified male gender
and the marathon as significant and independent
risk factors for cardiac arrest, which events
increased significantly over time in runners with a
mean age in the mid-40s®. A concurrent
retrospective
occurred mainly in middle-aged men with
subclinical atherosclerosis?,  which
condition is paradoxically promoted by endurance
exercise as reviewed below.

review showed that fatalities

coronary

Inflammation induced activation of

atherothrombosis post-race:

An explanation for the adverse cardiovascular
effects of marathon running in middle-aged men
may emerge from a connection to findings in same-
aged male physician-runners, who provided pre-
and post-race blood samples at Boston marathons
beginning in the 1970s. These asymptomatic
middle-of-the-pack subjects crossed the finish line
with elevated inflammatory biomarkers due to
skeletal muscle injury after ‘hitting the wall®,
initiating the same cytokine storm which occurs in
patients at the onset of an acute myocardial
infarction.

Activation of atherothrombosis by exertional
rhabdomyolysis was accompanied by a concurrent
hemostatic imbalance with prothrombotic effects
including /n vivo activation of platelets®’. As if
anticipating the demonstration of a pro-
atherogenic inflammatory response demonstrated
during SARS-CoV-2 infection in human coronary
vessels®, the pathogenic sequence of skeletal
muscle injury leading to heart damage was
advanced in a research study on runners in the

inaugural Boston marathon in 1897°.

Endurance exercise increases coronary

artery calcium deposition:

In a 180° paradigm shift from the viewpoint that
marathon running confers virtual immunity from
coronary heart disease?, evidence
indicates that endurance exercise such as

current

marathon training promotes coronary artery
calcium deposition and its progression**2. While
the clinical significance of such findings is regarded
as inconclusive®®, race-related cardiac arrests in
middle-aged men due to coronary atherosclerosis
would indicate otherwise. The increased calcium
burden consequent to the volume of training
provides the background for acute coronary events
triggered by activation of atherothrombaosis during
the intensity of races. Inflammation consequent to
exertional rhabdomyolysis may lead to rupture of
previously stable coronary plaque, as has been
demonstrated at cardiac catheterization in patients
after exertional cardiac arrests and in Boston
marathon runners after races!*'*. Myocardial
fibrosis demonstrated by magnetic resonance
myocardial imaging in some older endurance
athletes is an adverse consequence of underlying
coronary heart disease’.

Race-related acute coronary risk
versus myocardial adaptations to

endurance exercise:

The above considerations regarding coronary
calcium burden in middle-aged men promoted by
marathon training must be distinguished from
findings which relate to transient myocardial
dysfunction and release of cardiac-specific biomarkers
including troponins in same-aged asymptomatic
male participants after races'’*®. These latter
transient findings are regarded as physiological
adaptations to endurance exercise, which are non-
ischemic and are not associated with acute events
or long-term adverse cardiac effects'®%.

On this basis, some experts maintain that the net
cardiovascular benefits of marathon running justify
it as promoting heart health in middle-aged man,
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discounting concerns related to coronary artery
calcium burden???. Ongoing life-threatening
cardiovascular  medical  encounters  during
marathons in South Africa from 2014 to 2019 led to
an urgent call for novel preventive strategies®.

Coronary artery calcium scoring

provides enhanced risk stratification:
Gated coronary artery calcium CT scanning has
been recommended to enhance risk stratification
for male marathon runners?, independently
predicting the risk for major acute cardiac events
including sudden death even in younger persons®-
27 Sequential coronary artery calcium scoring has
furthermore been shown to reliably predict risk for
all-cause including cardiovascular mortality®.

One-time coronary artery calcium score is well
suited for pre-marathon preparticipation screening
in men at middle-age and beyond, although the
utility of this approach has been questioned due to
the low frequency of index events?**. An incidence
of 0.7 cardiac arrests per 100,000 participants was

Table 1

characterized as good news for marathon runners
by some3*"*, albeit that this rate is 30-fold greater
than that for which a black box warning was placed
on azithromycin by the United States Food and
Drug Administration®.

Aspirin to reduce marathon-related
cardiac arrests:

The answer to the question, ‘Can aspirin prevent
marathon-related cardiac arrests? is undoubtedly
Yes, based on this agent’s anti-inflammatory and
anti-thrombotic effects®*¢. This measure is
supported by a 44% reduction in first heart attacks
in same-aged healthy men in the Physicians’ Health
Study, a randomized controlled primary prevention
trial*"*8. Compared to persons with coronary artery
calcium scores <100 Agatston units, values >100
Agatston units confer an 85% increased likelihood
of a major acute cardiac event including in younger
persons®. The anticipated benefit of this measure
guided by coronary artery calcium scoring is shown
in Table 14041,

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—99—mild disease
100—399—moderate disease

>400—severe disease

Pre-race low-dose
aspirin use

Mot indicated
Optional
Recommended

Highly recommended

Reproduced from: Siegel A. Pre-race aspirin to attenuate the risk for marathon-related cardiac arrest: deconstructing
the legacy of Pheidippides. Eur Heart J. 2023, ehad641. (Ref 40)

The strategy above is congruent with guidelines of
the American College of Cardiology and the
American Heart Association which endorse aspirin
for primary prevention in those aged 40-70 years at

high atherosclerotic cardiovascular disease risk in
the absence of contraindications and has been
robustly supported in current clinical evidence
reviews*>*>. Once accepted by runners upon
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support from the sports medicine community, the
efficacy of this intervention may be assessed
prospectively for reducing cardiac arrest and
sudden death in competitive and recreational
athletes, as addressed in a review from the
American College of Cardiology Sports and

Figure 1:

\Rer running across the Plain of Marathon, Phidippides delivered his message and died.

Aspirin to reduce sudden cardiac
death during recreational sports in
older persons:

Beyond protecting marathon runners, aspirin use
guided by coronary artery calcium scoring may
reduce the age-dependent increasing incidence of
sudden cardiac death during recreational sports
activity in elderly persons*. This
recommendation is supported by a 31% reduction

similar

in major acute cardiac events in persons at
moderate cardiovascular risk with the addition of
aspirin to the polypill in the randomized controlled
TIPS-3 prevention trial*®®. Low-dose aspirin use
during sports beyond middle age provides the
additional benefit of having on board the only

Exercise Leadership Council*. It would qualify as
poetic justice if a medicinal substance known to
Hippocrates in the time of Pheidippides were to
reduce the reenactments of the latter's tragic
demise in the index event in 460 BC (Figure 1).

A AS o a f\‘\ .’ .
S R R S NG
s G AR s i B

substance with a Class 1A recommendation by the
American Heart Association for pre-hospital
administration in acute coronary syndromes.

Aspirin for primary prevention beyond

sports activity:

Beyond exercise-related considerations, aspirin
use guided by coronary artery calcium scoring may
benefit patients with conditions in which
inflammation promotes progression of coronary
atherosclerosis®. Infection with human
immunodeficiency virus and autoimmune disorders
are diagnoses among others in which chronic
inflammation promotes progressive coronary
artery atherosclerosis. Asymptomatic patients with

these disorders can be screened and monitored to
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identify those who might benefit from aspirin use
for enhanced prevention. This strategy may also be
relevant for patients with schizophrenia, which
condition shares genetic links to cardiovascular
disease risk factors and confers a four-fold increase
in unexpected sudden cardiac death in those aged
18 to 35°0°1,

Based on a predominance of current clinical
evidence, an emerging consensus would support
aspirin use guided by coronary artery calcium
scoring in general medical practice when
counseling patients on strategies to promote heart
health. A one-time determination in selected
patients can provide prognostic information to
guide treatment beyond results from conventional
risk calculators. This approach may decrease some
of the sudden cardiac deaths associated with
unaccustomed high-intensity physical activity in
daily life, which are currently the presenting
symptom of coronary heart disease in up to 40% of
cases. A primary care provider in the trenches may
thus help reduce the burden of atherosclerosis,
which is projected to increase until 2050 as forcast
by the American Heart Association®.

Conclusion:

Aspirin guided by coronary artery calcium scoring
is evidence-based for primary prevention of major
acute cardiac events in persons with subclinical
coronary heart disease, reducing the risk for
cardiac arrest and sudden death during sports
activity at middle age and beyond.
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Take-away points:

e Endurance exercise such as marathon training
promotes coronary artery calcium deposition.

e Marathon running increases cardiac arrest risk in
middle-aged men with coronary atherosclerosis.

e Coronary artery calcium scoring independently
stratifies acute cardiovascular risk.

e Aspirin significantly reduced acute cardiac
events in two randomized controlled primary
prevention trials.

e Aspirin guided by coronary artery calcium
scoring is prudent for primary prevention of major
acute cardiac events in persons with subclinical
coronary atherosclerosis.
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