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Abstract

Sudden death (SD) is defined as ““a nontraumatic, unexpected fatal event occurring within 1
hour after the onset of symptoms in an apparently healthy subject.” “If death is not wit-
nessed, the definition applies when the victim was in good health 24 hours before the event”
(Eur Heart J 36(41):2793-2786, 2015). The sudden deaths can be subdivided into noncar-
diac deaths, sudden cardiac deaths (SCD) and the sudden unexplained deaths (SUD). The
latter two categories comprise the cardiac deaths due to inherited diseases and are discussed

further in this chapter.

Introduction

Sudden death (SD) is defined as ““a nontraumatic, unexpected
fatal event occurring within 1 hour after the onset of symp-
toms in an apparently healthy subject.” “If death is not wit-
nessed, the definition applies when the victim was in good
health 24 hours before the event” [1]. The sudden deaths can
be subdivided into noncardiac deaths, sudden cardiac deaths
(SCD) and the sudden unexplained deaths (SUD). The latter
two categories comprise the cardiac deaths due to inherited
diseases and are discussed further in this chapter.

The sudden death of a young person has an enormous impact
on those who are left behind. During the last 1015 years, it has
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become clear that in 50-70 % of SCD and SUD victims aged 40
years or younger, potential inherited cardiac disease can be
identified as the cause of sudden death [2—4]. Cardiomyopathies
(e.g., hypertrophic cardiomyopathy [HCM]) or primary
arrhythmia syndromes (e.g., congenital long-QT syndrome
[LQTS]) can cause fatal arrhythmias that may lead to sudden
death. Premature coronary artery disease, as observed in famil-
ial hypercholesterolemia (FH), is another cause of sudden death
in the young. Relatives of young SCD victims have an increased
risk of carrying the inherited predisposition to develop cardiac
disease [5—12]. Furthermore, a family history of sudden death is
associated with an increased risk of sudden death among adult
family members [13-15]. Increasingly, genetic testing is avail-
able for inherited cardiac diseases and new mutations, account-
ing for specific phenotypes, are being discovered [16-18].

Diagnostic evaluation of first-degree relatives followed by
early treatment may reduce the risk of SCD in patients with
inherited cardiac diseases [19-22]. However, as sudden cardiac
arrest in the young is often the first “symptom”™ of inherited
cardiac disease and early identification is difficult in apparently
healthy individuals [23-25], presymptomatic cardiogenetic
evaluation has been recommended for first-degree relatives of
SCD victims with possible inherited diseases to prevent SCD.

In this chapter, we will present an overview of the epide-
miology of SCD in the young and discuss the potential ben-
efits of presymptomatic cardiogenetic evaluation of
first-degree relatives. In addition, we will discuss prepartici-
pation screening of young athletes.
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Definitions

The terminology that is used to describe SCD is often con-
fusing due to the variety of definitions that are used in the
literature. SCD was recently defined as “sudden death due to
any cardiac disease or vascular anomaly, or when no extra
cardiac cause could be identified at postmortem investiga-
tion”. The term sudden unexplained death syndrome (SUDS)
is used when the cause of death remains unknown and no
postmortem investigation has been performed [1]. In the
absence of structural abnormalities on postmortem investiga-
tion and with a negative toxicologic screening, the term sud-
den arrhythmic death syndrome (SADS) is used [1, 5, 8].

The term ““sudden death in the young” covers different
age categories, but in general comprises victims between 1
and 40 years of age. The general definition of sudden infant
death syndrome (SIDS) is “sudden unexpected death of an
infant <1 year of age, with onset of the fatal episode appar-
ently occurring during sleep, that remains unexplained after
a thorough investigation, including performance of a com-
plete postmortem investigation and review of the circum-
stances of death and the clinical history” [26]. The distinction
between these two age categories (<1 year and >1 year) is
based on the differences in incidence and causes. For exam-
ple, the occurrence of SIDS is strongly associated with sleep-
ing position (after an international public health campaign to
place infants on their back while sleeping, the incidence of
SIDS decreased with 50-90 %) [27]. Although there is an
overlap between the causes of death in SIDS (e.g., the con-
genital LQTS) and sudden death in the young, we will focus
on SCD victims older than 1 year in this chapter.

Incidence

In the general population (over all ages), SCD accounts for
approximately 1 death per 1000 person-years. In the young
(<40 years), the incidence of SCD is estimated to be 100-fold
lower and lies between 0.8 and 3.7 per 100,000 person-years
(Fig. 19.1) [11, 28-30]. The population-based incidence of
SADS 1is estimated to be 0.16-0.43/100,000 person-years
[31, 32].

Incidence estimates vary considerably between studies.
The collection of data on this topic is complicated, because
most cases of sudden death occur out of hospital and often
information needs to be collected retrospectively [34]. In
addition, traumatic deaths like car accidents or drownings
can initially be caused by a cardiac arrhythmia but are often
not taken into account in incidence estimates. As no nation-
wide registrations of victims of SCD or SUD of 1-40 years
exist, present studies are often restricted to regional observa-
tions, where socioeconomical status, racial differences, and
the presence of founder mutations predisposing to a specific
cardiogenetic disorder might influence the occurrence of
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Fig. 19.1 Annual incidence of sudden cardiac death among residents
of Multnomah County by age-groups, Oregon (population 660,486)
(Adapted from Chugh et al. [33])

SCD [35, 36]. From studies based on death certificate diag-
nosis, absolute numbers of sudden deaths in the young popu-
lation may be adequately derived, but the proportion of
cardiovascular deaths may be unreliable due to misclassifica-
tion [37, 38].

Causes

SCD in persons older than 40 years is mainly due to coronary
artery disease that can result in myocardial ischemia and fatal
arrhythmias. It has been estimated that 80 % of the cardiac
deaths in victims over 40 years of age are caused by coronary
artery disease, 10-15 % by cardiomyopathies, and 5 % by
other (less common) causes [39]. However, in the young
(140 years), inherited cardiac causes are more frequently
observed. A review of the literature was performed that
included articles from 1980 to 2007 on causes of death in the
young. All studies were included in which postmortem inves-
tigation was performed in >70 % of the sudden death victims
[28]. Seventeen publications were identified, including 3528
cases of SD in the age group of 1-40 years that were collected
between 1967 and 2004. The most common causes of SD in
persons aged 1-40 years were atherosclerotic coronary artery
disease (accounting for 23 % of the cases), followed by the
autopsy negative deaths (including the primary arrhythmia
syndromes) (16 %) and cardiomyopathies (13 %). In athletes,
cardiomyopathies were the most common causes of SD
(accounting for 48 % of the cases), followed by (nonathero-
sclerotic) coronary pathology (e.g., coronary artery aneurysm
and vasculitis) (16 %) and atherosclerotic coronary artery dis-
ease (CAD) (7 %). A considerable proportion of the sudden
deaths remained unexplained, accounting for 16 % of the
SCD in the general population and 4 % in the athlete popula-
tion. This latter group comprises primary arrhythmia
syndromes [e.g., LQTS, catecholaminergic polymorphic ven-
tricular tachycardia (CPVT) and the Brugada syndrome (BS)]
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Table 19.1 Prevalence (%) with 95% confidence interval (95% CI) of reported causes of sudden death, by study population [28]

General population athletes
Causes of death N | % (95 %CI) N % (95 %CI)
Sudden cardiac death
Atherosclerotic disease 726 23 (22-25) 27 7 (5-10)
Conduction disorders 44 1(1-2) 5 1 (0-3)
Myocarditis 195 6 (5-7) 16 4 (2-6)
Cardiomyopathy® 397 13 (11-14) 181 48 (43-53)
Coronary pathology (nonischemic)® 73 2 (2-3) 61 16 (12-20)
Congenital cardiac diseases® 37 1(1-2) 2 1(0-1)
Valve abnormalities? 120 4 (3-5) 22 6 (4-8)
Other cardiovascular diseases 230 7 (6-8) 8 2(1-4)
Sudden death with unknown cause 519 16 (15-18) 16 4 (2-6)
Sudden noncardiac death
Respiratory® 244 8(7-9) 8 2(1-4)
Neurologic’ 289 9 (8-10) 2 1(0-1)
Other noncardiac deaths 249 8(7-9) 22 6 (4-8)
Abdominal aneurysms 27 1(1-1) 8 2(1-4)
Total sudden deaths 3150 100 378 100

aArrhythmogenic right ventricular cardiomyopathy, dilated cardiomyopathy, left ventricular hypertrophy, diffuse fibrosis, endocardial fibroelasto-
sis, myocardial fibrosis, idiopathic myocardial scarring, right ventricular dysplasia, fibroelastosis cordis
"Coronary abnormalities, coronary bridging, vasculitis, coronary artery aneurysm

‘Marfan syndrome, tetralogy of Fallot

dMitral valve prolapse, mitral valve insufficiency, aortic valve insufficiency

°Asthma, pulmonary embolism

‘Epilepsy, subarachnoidal hemorrhage, intracranial hemorrhage, meningitis

[40, 41]. The proportion of deaths due to coronary artery
disease increases with age. In addition, myocarditis and
primary arrhythmia syndromes were relatively more common
in the younger sudden death cases (1-25 years) (Table 19.1)
[23, 28, 42].

Demographics

Information on regional, racial, and gender differences in SCD
in the young is scarce. However, it seems that the incidence and
causes of SCD (over all ages) differ among regions and popula-
tions [43, 44]. This might be due to several factors including
the regional distribution of age and gender and the prevalence
of inherited cardiac diseases and coronary artery disease.
Several studies reported clustering of inherited diseases in pop-
ulations (and regions); in southeast Asia for example, espe-
cially in Cambodia, Philippines, Thailand, and Japan, the
incidence of nocturnal sudden death among young men was
estimated to be as high as 26-38 per 100,000 person-years.
Cardiogenetic evaluation suggested that a primary arrhythmia
syndrome similar to the BS is underlying these sudden deaths
[45-48]. Furthermore, SCD occurs more frequently in African
Americans than in white Americans [42]. HCM is the most
common cause of SCD in the athletes in the United States,
while in the Veneto region in Italy, arrhythmogenic right ven-
tricular dysplasia/cardiomyopathy (ARVD/C) is accounting for
the majority of deaths among athletes [49-51].

Overall, SCD in the young (1-40 years) is more common
in men (2.27 per 100,000 person-years) than in women (0.95
per 100,000 person-years) [28]. This difference can partly be
explained by the high proportion of deaths due to coronary
artery disease which is increasing over age (especially >30
years) [28, 42] and perhaps because women are relatively
protected for the development of atherosclerosis in the pre-
menopausal period [52-54].

Postmortem Diagnosis

A dedicated and focused postmortem investigation as com-
pared to a ‘“routine” cardiac postmortem investigation is
essential in detecting potential inherited cardiac diseases in
sudden death victims. Postmortem investigation includes
investigation of the circumstances of death, verification of
the victim’s medical history and family history, postmortem
investigation, and DNA storage. [55, 56]

Circumstances of Death, Verification
of the Victim’s Medical History and Family
History

An effort should be made to obtain relevant information
from health care professionals (e.g., resuscitation team) and
other witnesses of the event regarding the circumstances of
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death (e.g., occurring during sleep, emotional stress, or exer-
cise), the type and duration of preceding symptoms (e.g.,
chest pain, dizziness, nausea, fever, or headache), and the
location of the fatal event. Relatives and general practitioners
can be a useful source of information on medical and family
history. Circumstances of death can provide important clues
to the underlying causes of death, since triggers of sudden
cardiac arrest might be specific for the underlying disease.
Arrhythmias may be triggered by exercise in patients with
HCM, ARVD/C, LQTS type 1, or CPVT, while in patients
with BS or LOTS type 3, fatal arrhythmias more often occur
during sleep. Furthermore, information on the victim’s medi-
cal history should be collected (e.g., recent infections, surgi-
cal operations, or comorbidities (e.g., hypertension,
neuromuscular diseases, asthma, or epilepsy). Medication
use as well as cigarette exposure, alcohol, and substance
abuse should be reported.

Besides, the victim’s family history with respect to sud-
den death and inherited cardiac or neuromuscular diseases
can reveal important additional information. When available,
antemortem investigations (e.g., electrocardiogram, echocar-
diography, results of exercise testing, or CT scan) should be
investigated [55, 56].

Postmortem Investigation

Recently, international guidelines for postmortem investiga-
tion in SCD/SUD in the young have been published [55, 57].
When postmortem investigation is limited to macroscopic
examination of the heart without histological sampling of car-
diac tissue or roxicological examination, focal cardiac abnor-
malities or extracardiac causes such as an intoxication may
remain undetected. In 79 % of the cases of SCD without mac-
roscopic abnormalities, histopathological examination of the
heart revealed local pathology like focal myocarditis or the
presence of conduction system abnormalities [58]. Revision
of the heart by a cardiac expert pathologist is recommended
when no cause of death can be established. A toxicological
examination for drugs (e.g., opiates, amphetamine), alcohol,
and medication may be considered necessary in cases with no
structural abnormalities at autopsy [59, 60].

DNA Storage

Storage of the victim’s DNA enables genetic testing when
relatives consult a cardiologist or clinical-geneticist for car-
diogenetic evaluation. Postmortem investigation allows tis-
sue to be collected and stored in a tissue bank. Usually, only
paraffin-embedded tissue is stored when a SCD victim is
autopsied, which is not an optimal source for extensive
genetic testing. Guidelines have supported the notion that it
is desirable to store EDTA-blood and/or frozen muscle, liver,
or spleen tissue that can be obtained during postmortem
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investigation [1, 58, 61]. When no postmortem investigation
is performed, a skin biopsy might be taken (with permission
from the victim’s relatives). Prior to the biopsy, the skin
needs to be disinfected with alcohol. The obtained tissue can
be temporarily stored in a sterile vial with physiological iso-
tonic saline before sending it to a DNA laboratory [62].

Cardiogenetic Evaluation of First-Degree
Relatives of Young Sudden Cardiac Death
Victims

Cardiogenetic Clinic

When an inherited cardiac disease is suspected or when the
cause of death remains unknown, relatives should be referred
for cardiogenetic evaluation that comprises cardiological
assessment and/or genetic testing [1, 57]. Cardiogenetic
evaluation entails several aspects that need careful consider-
ation upfront. These include difficulties in establishing a
final diagnosis, the interpretation of genetic test results, and
the ethical considerations concerning genetic testing [63].
Relatives should be informed about the advantages and dis-
advantages of cardiogenetic evaluation (see Chap. 2).
Therefore, dedicated cardiogenetic outpatient clinics have
been established that provide integrated cardiogenetic care
by combining expertise from the fields of ethics, genetics,
and cardiology.

Genetic Testing in SCD and SADS Victims

Recent cardiogenetic developments have resulted in the
identification of many different mutated genes related to spe-
cific cardiac pathology, and consequently lead to a better
understanding of the pathophysiology of clinical syndromes
such as HCM and LQTS [64]. However, genetic testing does
not always reveal a genetic mutation when an inherited car-
diac disease is suspected [65-67].

Not all causative mutations have been discovered yet and
many clinical syndromes show genetic heterogeneity. In
SADS victims, genetic testing revealed a mutation in LQTS-
associated genes in 20 % of the victims and a mutation in
CPVT-associated genes in 14 % of the victims [40, 41].
Genetic testing in SCD and SADS victims is generally
guided by the antemortem and postmortem findings and by
the cardiological evaluation of the relatives.

Evaluation of First-Degree Relatives

Because most inherited heart diseases show an autosomal
dominant pattern of inheritance, first-degree relatives of SCD
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Fig. 19.2 Diagnosis after evaluation of families with >1 SUD victim
FH familiar hypercholesterolemia, HCM hypertrophic cardiomyopa-
thy, ARVC arrythmogenic right ventricular cardiomyopathy, LOTS
long-QT syndrome, BS Brugada syndrome, CPVT catecholaminergic
polymorphic ventricular tachycardia (Adapted from Tan et al. [6])

victims with genetic disease have a 50 % risk of being a carrier
of the same disease [64]. As mentioned earlier, former studies
showed that, with thorough clinical assessment of first-degree
relatives of SUD victims, a cause of death can be established
in 22-53 % of the families [5-8]. A Dutch investigation of 43
families of SUD victims, of whom 22 were autopsied, found
an inherited cardiac disease in 17 of the 43 families that
explained the sudden death of the victims (Fig. 19.2) [6].
Furthermore, a study executed in the United Kingdom revealed
an inherited disease in 53 % of the 57 families of SADS vic-
tims aged 4—64 years [8].

The yield of genetic testing in relatives is high when the
causative mutation is known [68]. However, it should be real-
ized that a relative carrying the mutation of an inherited car-
diac disease will not necessarily develop signs or symptoms
of the clinical syndrome that is associated with the mutation.
Penetrance of genetic mutations may vary among individuals
of the same family and sometimes secondary factors (or
genes) can influence the phenotype expression [64, 66].

Three scenarios for the cardiogenetic evaluation of first-
degree relatives of young SCD/SUD victims can be distin-
guished (Fig. 19.3):

(a) The causative mutation in the SCD victim is known.

(b) An inherited cardiac disease is suspected in the victim,
but not established by genetic testing.

(c) The cause of the victim’s death is unknown (with or
without extensive postmortem investigation).

Scenario (a) allows for a targeted approach by genetic
testing of the victim’s relatives. Cascade screening, starting
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Sudden death victim First-degree relative

DNA diagnosis (a) Genetic testing

yes
Clinical diagnosis in victim Suspected
based on antemortem and/or diagnosis?

postmortem investigation (b)

Cause of death unknown (c) Cardiologic evaluation

Fig. 19.3 Flow chart, cardiogenetic evaluation of first-degree
relatives

with genetic testing of the (genetically) first-degree relatives
(which include the parents, children, brothers, and sisters) of
an affected individual will genetically identify the causative
mutation in one or more of the relatives. Subsequently, the
screening can be extended to the connecting branch of the
pedigree [66]. Consequently, the absence of the mutation
rules out the presence of the disease, and no further investi-
gation of the pedigree is needed. In case a causative mutation
is present in a relative, cardiologic evaluation and/or diag-
nostic follow-up is usually indicated.

In scenario (b), the cardiogenetic evaluation of relatives
is more complicated. The postmortem findings in the victim
may raise the suspicion of an inherited cardiac disease.
Based on this, targeted cardiologic evaluation of the relatives
can be performed. Based on the results of the cardiologic
evaluation of relatives, targeted genetic testing can be per-
formed in the victim (if the victim’s DNA is available) or in
the clinically affected relative (with cardiac abnormalities).

If a mutation is found, cascade screening in the pedigree
is recommended (see scenario a). In case no mutation can be
detected, cardiologic evaluation (guided by the findings in
the affected relative or postmortem findings in the sudden
death victim) of all first-degree relatives may be considered.
As the penetrance of a causative mutation may differ among
individuals, the absence of abnormalities on cardiologic
evaluation does not automatically rule out the presence of an
inherited disease. In some diseases, symptoms develop only
at older age (e.g., HCM, DCM, and ARVD/C), which may
mandate follow-up in these individuals.

In scenario (c), the cause of sudden death is unknown and
no clues are available for a specific diagnosis, which makes
cardiogenetic evaluation less feasible. A cardiac examination
of the relatives may reveal a relevant diagnosis. Examination
should include the following aspects; (1) medical history,
(2) physical examination, (3) standard resting 12 lead electro-
cardiogram and 12 lead electrocardiogram with specific right
precordial positioning of the leads (leads — V1, V2, 1V1, and
1V2), (4) echocardiography, (5) Holter recording, (6) exercise
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testing, and (7) measurement of serum lipid levels [69]. If the
initial examination raises the possibility of a specific genetic
disorder, additional investigations may be indicated, which
may include provocation testing (e.g., ajmaline challenging),
cardiac MRI, and genetic testing [5-8].

Cost-Effectiveness of Cardiogenetic Evaluation

of First-Degree Relatives

A formal evaluation of the above-mentioned scenarios to
identify inherited cardiac diseases in relatives of young sud-
den death victims has not been performed. The cost-
effectiveness of cardiogenetic evaluation of relatives of SCD/
SUD victims depends on the balance between the probability
of identifying the causative mutation and its associated ther-
apeutic (risk reduction through treatment) and prognostic
consequences (risk when no treatment is given). This can dif-
fer from situation to situation. Since the costs of genetic test-
ing are associated with the number and size of the analyzed
genes, a targeted genetic evaluation of relatives (e.g., sce-
narios a and b) is likely to result in a higher yield of genetic
testing and lower costs [70]. When the cause of death is
unknown (scenario c), genetic evaluation is less (cost)-effec-
tive [71]. Limited analyses of only those genes that are
responsible for the major part of the clinical syndromes seem
to increase efficiency. To date, no studies on the yield and
cost-effectiveness of cardiogenetic evaluation of relatives of
SCD/SUD victims have been published. A cost-effectiveness
analysis through modeling is necessary to provide additional
information on the value of cardiogenetic evaluation of rela-
tives for different diseases and scenarios [28]. Based on these
future studies, recommendations can be drafted regarding
the cardiogenetic evaluation of relatives of SCD/SUD
victims.

Preparticipation Screening of Athletes

Being physically active is generally regarded as the best way
to prevent (cardiovascular) disease, but vigorous activity can
also acutely and transiently increase the risk of acute cardiac
events in susceptible persons [72]. Physical activity can trig-
ger fatal arrhythmias in persons with cardiomyopathies (e.g.,
HCM or ARVD/C), CPVT, and LQTS or provoke coronary
plaque rupture in those with coronary artery disease [72, 73].
The sudden death of an apparently healthy athlete inevitably
leads to discussions if death could have been prevented by
preparticipation screening.

Approximately 5—14 % of all SCDs in the young occur
during physical activity [74—76]. However, it is still largely
unclear whether young athletes have an increased risk of
SCD compared to nonathletes. An Italian study reported
that the risk of SD was 2.5 (CI: 1.8-3.4) times higher in
young athletes than in nonathletes [77]. In this study, events
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not directly associated with physical activity were also
taken into account. The physician’s Health Study reported
a 16.9 times higher risk of sudden death (CI: 10.5-27.0)
during physical activity and the 30 min after physical activ-
ity than during episodes of low activity, but an association
between the frequency of physical activity and the long-
term risk of sudden death could not be established [76]. A
moderate to intensive level of physical activity was associ-
ated with a significant decrease in SCD in a study of 7735
middle-aged men [72].

In 2015, the European Society of Cardiology issued rec-
ommendations for routine preparticipation cardiovascular
screening of young competitive athletes [1]. It is recom-
mended that asymptomatic adults who are moderately
active, should be evaluated according to a risk assessment
scheme. The evaluation consists of a questionnaire, physical
examination, an electrocardiogram and a risk SCORE [78].
An electrocardiogram (although recommended for specific
subgroups) is not a standard part of the preparticipation
screening recommended by the American Heart Association
that essentially relies on medical history and physical exam-
ination [79]. The European recommendations are largely
based on the Italian experience, suggesting that the intro-
duction of a screening program in young athletes led to a
decline in the incidence of SCD. In Italy, 55 cases of SCD
aged 12-35 years among screened athletes were registered
between 1997 and 2004. The incidence of SCD dropped
from 4.19 (CI: 1.78-7.59) to 0.87 (CI: 0.46-1.28) per
100,000 athletes per year [29].

The European preparticipation screening recommenda-
tions have led to a stream of pro-contra discussions [80, 81].
The main criticisms of the recommendations are the lack of
randomized studies to support the recommendations, the
absence of validated questionnaires and electrocardiographic
criteria, and the potential of false-positive findings among
screened athletes, especially given the rare occurrence of
SCD in young athletes [80]. The interpretation of the electro-
cardiogram of athletes is hampered by physiological adapta-
tion to systematic training, known as the athlete’s heart [82].
Up to 40 % of the electrocardiograms taken in athletes
demonstrate variations that can be deemed abnormal, such as
sinus bradycardia, atrial fibrillation, and ST-segment changes
in the right precordial leads [78]. Furthermore, it has been
estimated that only a small proportion of the athletes who
suddenly died would have been previously identified as
being at increased risk of SCD by the preparticipation
program [80].

The Netherlands Institute for Public Health and
Environment calculated that a randomized study of the
effects of preparticipation screening (assuming a 50 %
reduction in the rate of SCD from 4 to 2 per 100,000 ath-
letes per year, with 80 % power) would mandate two groups
with 1,200,000 person-years of follow-up. Taking this into
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account, it is unlikely that definitive evidence supporting
the use of preparticipation screening will ever be

presented.

Raising awareness of the potential consequences of symp-
toms during exercise (e.g., collapse, chest discomfort),
improving the availability of automated external defibrilla-
tors, and careful cardiogenetic evaluation of young SCD vic-
tims and their relatives may constitute sound alternatives to
mandatory preparticipation screening. Given the higher
absolute number of acute cardiac arrests in older athletes, in
whom coronary artery disease is far more common, this

group should not be neglected [83].

Take Home Message

* The incidence of sudden cardiac death in persons
40 years or younger is approximately 0.8—1.6 per
100,000 person-years.

e Sudden cardiac death or sudden unexplained death
in the young is frequently caused by inherited car-
diac diseases.

* A thorough postmortem investigation of young
SCD/SUD victims is desirable to establish the cause
of death.

e Standardization of postmortem investigation is
important to compare studies on the causes of sud-
den cardiac death and sudden unexplained death
and to enable pooling of information from various
sources.

* Relatives of sudden cardiac death victims with
diagnosed inherited diseases have a high risk of
being a carrier of an inherited cardiac disease,
because most inherited cardiac diseases show an
autosomal dominant pattern of inheritance.

e If postmortem investigation does not reveal any
structural abnormalities in young victims or when
no postmortem examination is performed in SUD
victims, cardiogenetic evaluation of relatives
should be considered.

* The cost-effectiveness of screening of relatives of
sudden cardiac and sudden unexplained death vic-
tims needs to be analyzed in future studies.

* Given the rare occurrence of SCD in young ath-
letes, the preventive effects of routine preparticipa-
tion screening is likely to be limited.

» Raising awareness of the potential consequences of
symptoms during exercise (e.g., collaps, chest dis-
comfort), improving the availability of automated
external defibrillators, and careful cardiogenetic
evaluation of young SCD/SUD victims and their
relatives may constitute sound alternatives to man-
datory preparticipation screening.
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