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SUDDEN CARDIAC DEATH (SCD) IN PROFESSIONAL ATHLETES: A REVIEW

MARTA ZUPAN, DIANA ARANZA*

Coronary artery disease (CAD) and structural cardiomyopathies are leading causes of sudden cardiac death (SCD) among
athletes, despite the common perception of athletes as paragons of health. While the incidence of SCD in professional athletes
remains low, its impact is profound, particularly given its occurrence in young, high-performing individuals. This review explores
the relationship between high-intensity physical activity and SCD, with emphasis on etiological differences based on age, sex, and
sport type. Based on a review of 19 relevant studies, the paper underscores the necessity of standardized screening, early detection
of cardiac abnormalities, and the implementation of emergency interventions such as automated external defibrillators (AEDs).
Though preventive efforts have advanced, further research and policy development are needed to improve outcomes in this unique

population.
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INTRODUCTION

Today, athletes, especially profes-
sionals, are expected to achieve excel-
lence, with only minimal differences
between competitors. This increases the
need to control all factors that may influ-
ence performance, leading to significant
mental and physical exhaustion among
athletes. Although it is well known that
regular physical activity brings numerous
health benefits, including the prevention
and control of cardiovascular risk fac-
tors, a reduction in the number of acute
coronary events, and improved survival
rates, athletes of all ages continue to face
various clinical challenges. With the rise
in the number of individuals regularly
engaging in sports activities, the athlete
population has expanded. Although gen-
erally considered a healthy population,
athletes are not immune to serious clini-
cal conditions. The most critical event is
sudden cardiac death (SCD), which, al-
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though rare, represents one of the most
significant challenges due to its sudden
and fatal outcome (1, 2). It is important
to note that the etiology of SCD varies
significantly depending on the athlete's
age, with different pathophysiological
mechanisms in younger and older indi-
viduals. In the literature, the age thresh-
old of 35 years is most commonly used to
distinguish these groups (3-5).

In athletes younger than 35 years, the
most common cause of SCD is hypertro-
phic cardiomyopathy (HCM), character-
ized by thickening of the left ventricular
wall and considered a major risk factor
for malignant arrhythmias such as ven-
tricular fibrillation - the leading cause
of SCD (3-5). Other frequently reported
congenital heart conditions include ab-
normal origin of the coronary arteries
and primary electrical disorders of the
heart. Among acquired causes in this age
group, myocarditis - most commonly of
viral origin - stands out. Athletes often
return to intense physical activity prema-
turely after illness, which can result in
fatal outcomes (6).

In older athletes, the leading cause
of SCD is atherosclerotic coronary artery
disease (3-5). A high-calorie diet, train-

ing of varying intensity, genetic predis-
position to atherosclerosis, and other
known risk factors can contribute to the
development of atherosclerotic plaques
in the coronary arteries. These plaques
can cause acute coronary syndrome, par-
ticularly during physical exertion when
myocardial oxygen demand increases
and the risk of acute plaque rupture rises.
Under such conditions, the likelihood of
SCD significantly increases (7).

Physical exertion in both younger
and older athletes acts as a trigger for
malignant arrhythmias and, consequent-
ly, for SCD. Timely identification of in-
dividuals at risk-through systematic pre-
ventive screenings and education of ath-
letes and sports personnel - is a key step
in preventing SCD (8). It is important to
emphasize that physical activity itself is
not a direct cause of death; however, it
can act as a trigger in individuals with
previously undiagnosed heart condi-
tions. In this context, prevention through
regular medical check-ups becomes crit-
ically important. Nonetheless, it remains
unclear when high-intensity physical ac-
tivity serves as a risk factor for coronary
disease and when it functions as a means
of its prevention (2).
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METHODS

For writing this article the MED-
LINE database through the PubMed
platform was used. The search was con-
ducted in February 2025 using the key-
words "coronary disease" and "profes-
sional athletes," with the use of the Bool-
ean operator AND. Additionally, a filter
for free full-text availability ("free full
text") was applied, resulting in 6 avail-
able articles. Subsequently, using the
keyword "sudden cardiac death" in com-
bination with "athletes" and applying a
publication date filter (last 5 years), 320
articles were found, of which 19 were se-
lected.

Although a filter for articles pub-
lished in the last five years was used dur-
ing the search, due to the lack of newer
sources and to gather a larger number of
relevant information, the search was ex-
panded. A manual search of documents
and their references was carried out to
identify additional literature, including
articles up to ten years old. Moreover,
in cases where the data was particularly
significant for understanding certain as-
pects, older studies were included, with
the earliest being from 1986. The key
criterion for including studies in the
analysis was the clear definition of the
group of athletes. All studies that did not
contain this information or dealt with the
general population without clear catego-
rization of athletes were excluded. Stud-
ies included in the analysis were those
addressing sudden cardiac death (SCD)
in both professional and recreational/
amateur athletes, allowing for a com-
parison of SCD among different catego-
ries of athletes. Only articles from peer-
reviewed scientific journals, as well as
data from reliable registries and reports
from professional organizations such
as cardiology societies and sports asso-
ciations, were considered. Additionally,
only studies published in English that
addressed the frequency, etiology, risk
factors, diagnostics, prevention, and out-
comes of SCD were included.

On the other hand, studies that fo-
cused on the general population without
clearly defined athlete categories, studies
on SCD caused by trauma without a con-
nection to cardiovascular conditions, as
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well as non-peer-reviewed sources such
as opinions, comments, and letters to
the editor, were excluded. Literature that
was not available in full text was also ex-
cluded.

RESULTS AND DISCUSSION

Prevalence and Etiology of Sudden
Cardiac Death in Athletes

A review of numerous studies reve-
als that coronary diseases in professional
athletes are most often mentioned in the
context of sudden cardiac death (SCD),
which is often the first symptom of car-
diovascular diseases in asymptomatic
athletes. The occurrence of SCD among
athletes varies, with studies showing an
extremely variable incidence of 1:40,000
to 1:80,000, depending on the metho-
dology and the definition of "athletes."
Differences in incidence are often due to
varying research approaches, including
the use of media reports or national re-
gistries (9).

A study based on media reports,
focusing only on cases of professional
athletes, highlighted the most important
cases of sudden cardiac death recommen-
ded by key American sports medicine
organizations (10). Media attention to
SCD began in 1993 after the death of ba-
sketball player Reggie Lewis, followed
by cases of professional athletes such
as Zeno Ray, Marc-Vivien Foé, Miklos
Fehér, and Antonio Puerta, whose deaths
were primarily linked to hypertrophic
cardiomyopathy and consequently to
ventricular tachycardia. Other athletes,
such as Hank Gathers, Wes Leonard, Flo
Hyman, Sergei Grinkov, Pete Maravich,
Alexander Dale Oen, and Darryl Kile,
died from various heart diseases, inclu-
ding different types of cardiomyopathi-
es, aortic dissection, and myocardial in-
farction. Although the mentioned study
shows the heterogeneity of the causes of
SCD, a higher incidence of hypertrophic
cardiomyopathy is noted (10).

According to research conducted
by Maron and colleagues, hypertrophic
cardiomyopathy has been identified as
a common cause of sudden cardiac de-
ath (SCD) among athletes from vario-
us sports (3, 4). The authors state that

hypertrophic cardiomyopathy is the
most frequent cause of SCD in athletes,
with the athlete's age playing a signifi-
cant role-those under the age of 35 most
commonly die due to hypertrophic car-
diomyopathy, whereas in older athletes,
coronary artery disease is more frequ-
ently the cause of death.

These findings are supported by
a four-year study conducted by FIFA,
which analyzed 617 football players from
67 countries (5).

Gender differences

Studies have shown that SCD is more
common in men than in women. A study
(11) involving over 110,000 athletes indi-
cates a higher incidence of SCD in men,
and similar data comes from other stud-
ies, which report that only 11% or 13% of
all SCD cases occur in women (12, 13).
Although the number of women in sports
is increasing, the incidence of SCD
among female athletes remains lower,
which can be explained by physiological,
hormonal, and psychological factors that
reduce the risk in women (14).

Type and Intensity
of Sport

High-intensity sports activities in
professional athletes increase the risk
of SCD. A comparison with amateur
athletes shows that professionals have
a higher risk, as confirmed by studies
which show a higher rate of SCD among
professionals than recreational athletes
(8, 15).

Studies also show that specific
sports, such as basketball and football,
are more frequently associated with
SCD, which may be due to the higher
popularity of these sports and the larger
number of athletes participating in them
(3,9, 106).

Preventive Strategies and
Screening

The prevention of coronary diseases
among professional athletes involves a
combination of primary and secondary
prevention. Identifying at-risk athle-
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tes through regular screenings, such as
ECGs, is key to reducing the incidence
of SCD, as confirmed by data from Italy.
A study on the incidence of SCD among
young athletes over 26 years showed a
90% reduction in mortality after the in-
troduction of a national screening pro-
gram (17). The decrease in mortality
was associated with a lower frequency of
SCD caused by cardiomyopathies, which
are detected through ECGs, a screening
method that was first made mandatory
for athletes in Italy (17).

Studies show that the introduction
of mandatory screenings and the use of
automatic external defibrillators (AEDs)
can significantly reduce mortality from
SCD (10, 17). Cases such as those of fo-
otballer Christian Eriksen and American
football player Damar Hamlin highlight
the importance of early intervention,
including cardiopulmonary resuscita-
tion (CPR) and the use of AEDs (16).
For example, a study by Valenzuela and
colleagues found that 74% of patients
with ventricular fibrillation survived
when defibrillation was performed wit-
hin 3 minutes, compared to a survival
rate of 49% for those who received defi-
brillation after 3 minutes (18).

One of the reviewed studies claims
that over 70% of respondents failed to
recognize cardiac arrest (19). To improve
the recognition of cardiac arrest and res-
ponse times, FIFA has launched practical
courses for medical staff and developed
mobile applications that provide training
and videos related to treatment (20). Af-
ter the training, individuals showed the
fastest response times and increased sur-
vival rates.

Although efforts and a desire for
progress in this area have been observed,
some studies provide concerning data.
In cases of cardiac arrest, only 40% of
bystanders initiate CPR, and only 6%
use an AED (21).

CONCLUSION

While rare, sudden cardiac death
among professional athletes remains a
devastating event with complex etiolo-
gies. The leading causes - hypertrophic
cardiomyopathy in younger athletes and

coronary artery disease in older indi-
viduals - highlight the importance of
age-tailored prevention strategies. Alt-
hough high-intensity training generally
improves cardiovascular health, it may
unmask latent conditions in predisposed
individuals.

Mandatory cardiac screening, wide-
spread AED access, and improved CPR
training are essential to reducing mor-
tality. Continued research and athlete-
specific preventive policies, particularly
those accounting for gender, sport type,
and age, are urgently needed to mitigate
this silent threat.
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IZNENADNA SRCANA SMRT (SCD) KOD PROFESIONALNIH SPORTASA: PREGLEDNI RAD

Marta Zupan, Diana Aranza

Koronarna bolest srca i strukturne kardiomiopatije vodeci su uzroci iznenadne src¢ane smrti medu sportasima, unatoc uobicaje-
noj percepciji sportasa kao olicenja zdravlja. lako je incidencija iznenadne src¢ane smrti kod profesionalnih sportasa i dalje niska,
njezin utjecaj je dubok, posebno s obzirom na njezinu pojavu kod mladih, visokoucinkovitih pojedinaca. Ovaj pregled istrazuje
odnos izmedu tjelesne aktivnosti visokog intenziteta i iznenadne srcane smrti s naglaskom na etioloske razlike na temelju dobi,
spola i vrste sporta. Na temelju pregleda 19 relevantnih studija, rad naglasava potrebu standardiziranog probira, ranog otkrivanja
sr¢anih abnormalnosti i provedbe hitnih intervencija poput automatskih vanjskih defibrilatora (AED). lako su preventivni napori
napredovali, potrebna su daljnja istrazivanja i razvoj politika kako bi se poboljsali ishodi u ovoj jedinstvenoj populaciji.

Kljuéne rije¢i: IZNENADNA SRCANA SMRT, KORONARNA BOLEST, PROFESIONALNI SPORTASI, SPORTASI
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