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There are multiple conditions that can make children prone to having a
sudden cardiac arrest (SCA) or sudden cardiac death (SCD). Efforts have
been made by multiple organizations to screen children for cardiac
conditions, but the emphasis has been on screening before athletic
competition. This article is an update of the previous American Academy of
Pediatrics policy statement of 2012 that addresses prevention of SCA and
SCD. This update includes a comprehensive review of conditions that should
prompt more attention and cardiology evaluation. The role of the primary
care provider is of paramount importance in the evaluation of children,
particularly as they enter middle school or junior high. There is discussion
about whether screening should find any cardiac condition or just those that
are associated with SCA and SCD. This update reviews the 4 main screening
questions that are recommended, not just for athletes, but for all children.
There is also discussion about how to handle post-SCA and SCD situations as
well as discussion about genetic testing. It is the goal of this policy statement
update to provide the primary care provider more assistance in how to
screen for life-threatening conditions, regardless of athletic status.

INTRODUCTION

There is a growing movement to identify pediatric and young adult
athletes who may be at risk for sudden cardiac arrest (SCA) or sudden
cardiac death (SCD) during sports participation.1–5 The sudden death of
a young athlete is always tragic for the family and community.
However, the sudden death of a young nonathlete is no less tragic. In
today’s society, the nonathlete is much less visible because of the great
attention paid to athletics in the lay press, which creates the perception
that only athletes have an increased risk of sudden cardiac events. SCA
and SCD in young people have been addressed in several articles that
have focused efforts toward disease recognition as well as
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prevention.6–11 There have been
numerous studies addressing
preparticipation screening, including
whether electrocardiography (ECG)
or other noninvasive tests should be
added.2–4,12,13 Currently, several
groups are studying the question of
the use of preparticipation ECG; to
date, none have published
conclusive data on its overall
effectiveness, practicality of
implementation, or cost.14

One of the most important people in
both primary and secondary
prevention models is the primary
care provider (PCP), who manages
children from infancy into late
teenage years or even young
adulthood and has a long-standing
relationship with the child, family,
and community at large. PCPs are
involved with school
preparticipation screening and are
often the first called when a cardiac
symptom or cardiac arrest occurs.

The purpose of this article is to
provide PCPs with a strategy for
screening, evaluation, and
management of risk of SCA and SCD
in the young with practical and
updated information.

As in the 2012 policy statement,
“evidence-based recommendations
frequently are designated as class I,
II, or III, indicating the supporting
level of evidence. For pediatric SCA,
the level of evidence does not
permit a meaningful use of this
terminology.”8

STRATEGY FOR SUDDEN DEATH
PREVENTION

This policy statement proposes that
the same screening detail that is
used for athletes should also be
applied to the nonathlete.

Figure 1 demonstrates an encounter
of a pediatric patient with the PCP
for a routine visit or for new,
concerning symptoms.

The PCP encounter should
ultimately separate patients into 2
basic groups, those with identifiable
or suspicious risk factors for SCA or
SCD, to be discussed in a later
section, and those without risk
factors. For those with risk factors,
referral to a pediatric cardiologist or
electrophysiologist is the next
appropriate step to initiate a
comprehensive cardiovascular
evaluation appropriate for the
presenting risk factors. There are
patients who, despite the best
screening efforts, could still
experience a SCA; therefore, a
secondary prevention plan is
important.

Multiple studies have led to current
resuscitation methods, such as the
American Heart Association (AHA)’s
Basic Life Support, Pediatric
Advanced Life Support, and
Advanced Cardiac Life Support,
featuring the “chain of survival,”
with revisions made every few
years.15 Although out-of-hospital
cardiac arrest survival statistics
remain dismal, there has been
improvement in survival, most likely
a result of an increase in lay rescuer
cardiopulmonary resuscitation (CPR)
education, an increase in recognition
of cardiac arrest, and an increase in
willingness to intervene by lay
rescuers who have learned to
perform high-quality CPR and
automated external defibrillator
(AED) use, assisted by an increase in
public access to AEDs.16 The number
of lay people with life support
training generally remains low.17 This
highlights the important role for the
PCP to be a community advocate for
more Basic Life Support training.

THE PCP’S ROLE IN PRIMARY
PREVENTION

The difficult task of identifying
those at risk for cardiac events
often begins with the PCP,
including physicians, physician
assistants, and nurse practitioners,

via routine physical examination or
when addressing specific
symptoms. Although there is no
one-size-fits-all screening method
to identify those at risk, it is
helpful for the PCP to have an
understanding of the common
conditions that put young patients
at risk for SCA and SCD.

Cardiomyopathies

A primary cardiomyopathy is
usually associated with an
anatomically normal heart with
abnormal myocardial cellular
structure or function that can affect
both systolic and/or diastolic
function. The World Health
Organization and International
Society and Federation of Cardiology
Task Force recognize 5 basic forms
of cardiomyopathy18:

1. Dilated cardiomyopathy: enlarged,
dilated left and/or right ventricle
with or without decreased systolic
function.

2. Hypertrophic cardiomyopathy
(HCM): abnormally thickened
ventricular myocardium without
cause (eg, hypertension, coarcta-
tion, aortic stenosis, etc). HCM is
reported as the most common
cause of SCA and SCD in young
athletes.19

3. Restrictive cardiomyopathy: nor-
mal to thickened ventricular
walls and normal ventricular size
with impaired diastolic function
and often with dilated atria.

4. Arrhythmogenic cardiomyopathy
(includes arrhythmogenic right
ventricular cardiomyopathy
[ACM]): enlarged, dilated right
ventricle with orwithout de-
creased systolic function often as-
sociated with frequent
arrhythmias (can be seen in the
leftventricle as well).

5. Unclassified cardiomyopathies: this
includes left ventricular noncom-
paction (the left ventricular myo-
cardium is abnormal with
hypertrabeculation and crypt
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formation of the left ventricular
wall with thickened, normal, or
thinned and dilated myocardium
with or without impaired systolic
function).

The clinical features of each type of
cardiomyopathy are displayed in
Table 1. Morphologic differences are
significant between each type of
cardiomyopathy, and, therefore,
imaging (echocardiography, MRI,
etc) is advised. The potential for life-
threatening arrhythmias is a
unifying factor for all these
cardiomyopathies.

Channelopathies

Channelopathies are generally
identified in patients who otherwise
have normal cardiac anatomy and
function. The defect involves the ion

channels in the cardiac cell
membrane or in intracellular
proteins that interact with ion
transport and may result in
identifiable abnormalities on the
ECG. Imaging is not helpful in
diagnosing a channelopathy except
to exclude cardiomyopathy as an
etiology for a cardiac event. The
primary channelopathies include the
following:

1. Long QT syndrome (LQTS): pro-
longation of the corrected QT in-
terval (QTc) with abnormalities
in T-wave morphology, some of
which are associated with specif-
ic genotypes. Sudden infant
death syndrome (SIDS) may be
attributable to LQTS in approxi-
mately 10% of cases.20

2. Short QT syndrome: extremely
rare condition with abnormal

shortening of the QTc with prom-
inent and peaked T waves.

3. Brugada syndrome (BrS): associ-
ated with a coved and elevated
ST elevation in ECG leads V1 and
V2. Specific Brugada T-wave mor-
phologies may indicate an elevat-
ed risk of cardiac arrest.

4. Catecholaminergic polymorphic
ventricular tachycardia (CPVT):
resting ECGs in these patients are
almost always normal. CPVT is
mostly identified with exercise
testing that results in increased
ventricular ectopy and even poly-
morphic ventricular tachycardia
(VT).

5. Idiopathic ventricular fibrillation
(IVF): patients presenting with
ventricular fibrillation (VF) in
whom known cardiac, respirato-
ry, metabolic, and toxicological

FIGURE 1 Flowchart revealing ideal role of the PCP in prevention of SCD in the young. EP, electrophysiologist.
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etiologies have been excluded
through clinical evaluation. The
term IVF is used when the cardi-
ac arrest remains unexplained
despite this investigation.

Table 2 demonstrates the features of
the most common channelopathies
to help discern the characteristics of
each. When LQTS or BrS have been
diagnosed or suspected, it is
important that any new medications,
such as antibiotics, antifungal
agents, or stimulants for attention-
deficit/hyperactivity disorder be
checked for potential
contraindications in these disorders
(for LQTS, use https://Crediblemeds.
org, and for BrS, use www.
brugadadrugs.org/avoid/). The PCP
should be aware that, for patients
with BrS, fever can trigger cardiac
events.

Congenital Heart Disease

Patients with congenital heart
defects, including those that have
been surgically repaired or palliated,
are at risk for arrhythmias. Risk
factors in this population are often a
result of scarring from surgery,
ongoing hemodynamic
abnormalities, residual lesions, or
decreased ventricular function.21,22

The most common association of
SCA and congenital heart disease is
VT. However, atrial arrhythmias can
also cause SCA or SCD if the
tachycardia rate is fast enough and
rapid atrioventricular conduction
occurs.

Wolff-Parkinson-White Syndrome

Wolff-Parkinson-White syndrome
(ventricular preexcitation) on the
ECG indicates there is at least 1
accessory pathway that conducts
antegrade from atrium to ventricle.
These pathways are most commonly
noted for causing supraventricular
tachycardia. Rarely, atrial fibrillation
in the presence of Wolff-Parkinson-
White syndrome can result in VF as
a result of rapid conduction of atrial

impulses down the accessory
pathway to the ventricles. Criteria
based on adult studies define
pathways as high risk depending on
how rapidly the pathway can
conduct.23–26

The previous theory that patients
with intermittent preexcitation on
ECG would be at low risk for SCA or
SCD does not seem to hold true for
symptomatic pediatric patients.27

Consultation with a pediatric
electrophysiologist should be
considered in all cases of Wolff-
Parkinson-White pattern on an ECG,
regardless of the presence or absence
of symptoms, to aid in risk
stratification and potentially consider
a curative ablation procedure.

Commotio Cordis

Commotio cordis is the term applied
to a sudden impact to the chest that
causes VF and results in SCA or SCD
without evidence of cardiac
damage.28 Commotio cordis is,
perhaps, one of the most concerning
of all sudden death conditions
because it occurs in children with
completely normal hearts from both
a structural and molecular or ion
channel standpoint. The impact is
most often from a blunt object such
as a ball, fist, elbow, or helmet.

Baseball is the sport with the
highest frequency of commotio
cordis events. For primary
prevention, there is some evidence
that some chest protectors may
reduce the incidence of commotio
cordis.29 If no cardiac disease is
identified in survivors of commotio
cordis after a full cardiac evaluation,
they can return to sports
participation.30 Prompt recognition
of commotio cordis with initiation of
CPR and defibrillation is important
for survival, although some
commotio cordis victims do not
survive despite prompt initiation of
resuscitation.

Anomalous Coronary Arteries

In multiple studies of the causes of
sudden death, an anomalous coronary
artery is second only to HCM.19

Outside the neonatal period, when
anomalous left coronary artery from
the pulmonary artery is usually
identified, detection of an anomalous
coronary artery can be difficult
because it is rare and often has no
symptoms until presenting with SCA,
usually in the teenage years. A high
index of suspicion is advised for
patients with syncope or atypical
chest pain (Table 3). Typical pediatric
chest pain most commonly represents
musculoskeletal pain. Atypical chest
pain is pain that raises alarm for an
underlying cardiac cause and is not
the usual or typical pain.

Echocardiography can often be used
to identify the abnormal origins or
course of the proximal coronary
arteries, but computed tomography
scan, MRI, or coronary angiography
may be more definitive. ECG in a
neonate with anomalous left coronary
artery from the pulmonary artery will
usually have deep and wide Q waves
in leads I and aVL. For other coronary
anomalies, the ECG is typically normal
at rest. Treatment is surgical
unroofing or reimplantation of the
anomalous coronary.

Aortopathies

Patients with aortopathies, such as
Marfan syndrome, familial thoracic
aortic aneurysm and dissection,
bicuspid aortic valve with aortic
dilation, Loeys-Dietz syndrome, and
Ehler-Danlos syndrome are at
increased risk of aortic dilation and
dissection. Patients frequently have
no symptoms, but often there is a
family history of aortic dilation or
dissection. Aortic rupture or
dissection accounts for 2% of sudden
deaths in athletes.13 There is evidence
that isometric exercise, exercise that
uses Valsalva maneuver, or sudden
increases in blood pressure place an
extraordinary wall stress on the aorta
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and should be avoided.31 Collision
sports are to be avoided.

WHAT IS THE GOAL OF CARDIAC
SCREENING?

The goals of any screening program
need to be clarified as to whether
they are expected to identify any
heart condition, regardless of how
significant, or only target those
defects associated with SCA and
SCD. A thorough personal history,
family history, and physical
examination are the cornerstone for
screening for all children and youth.
The AHA recommends a 14-point
history and physical screening for
athletic participation commonly
known as the preparticipation
evaluation (PPE) (Table 4).

A positive response to any of the 14
points may prompt the need for
cardiovascular evaluation at the
discretion of the PCP. This screening
has a tendency to detect cardiac
problems regardless of their
significance. ECG screening has been
shown to detect some cardiac lesions
that pose a risk for SCA and SCD as
well as others that do not pose a risk
of SCA and SCD or require restriction
from athletic participation.32,33 There
are still limitations because normal
resting ECGs would also fail to detect
life-threatening cardiac conditions,
such as CPVT.

It Is Recommended That the Focus
of Screening Should Be on Sudden
Death Prevention and Identification
of Those at Risk for SCA and SCD

In a 2012 policy statement, the
American Academy of Pediatrics

(AAP) recommended 4 questions
directed toward SCA and SCD
detection for which a positive
response suggested an increased
risk for SCA and SCD.8 Similar to
the AHA screening question tool,
the 4 questions in the AAP policy
statement are based on expert
opinion. In contrast to the AHA
tool, the AAP tool is intended to
be used in all children regardless
of athletic participation.
Modifications have been made to
these 4 questions with wording
that can be directly applied to a
family questionnaire. PCPs, at
their discretion, may find a
positive response to be a
significant cue to perform a
cardiovascular evaluation. The
fifth edition of the AAP publication
Preparticipation Physical
Evaluation noted the AAP
recommends an annual
comprehensive health supervision
visit from ages 6 to 21 years by
physicians, nurse practitioners, or
physician assistants with the
clinical training outlined by state
law. The goal of integrating the
PPE into the health care home
may be more easily achieved if the
PPE portion of the examination is
addressed every 2 to 3 years,
rather than annually, to allow a
different focus for evolving child
and adolescent risk at each visit.34

It is recommended that SCA and
SCD screening should be
performed for all children (athlete
or not) at the same time as the
PPE examination or at a minimum
of every 3 years or on entry into
middle or junior high school and

into high school. Depending on
family and PCP concerns, more
frequent screening may be
appropriate. The modified 4
questions, also based on expert
opinion, are as follows:

1. Have you ever fainted, passed
out, or had an unexplained sei-
zure suddenly and without warn-
ing, especially during exercise or
in response to sudden loud
noises, such as doorbells, alarm
clocks, and ringing telephones?

2. Have you ever had exercise-relat-
ed chest pain or shortness of
breath?

3. Has anyone in your immediate
family (parents, grandparents,
siblings) or other, more distant
relatives (aunts, uncles, cousins)
died of heart problems or had an
unexpected sudden death before
age 50? This would include unex-
pected drownings, unexplained
auto crashes in which the relative
was driving, or SIDS.

4. Are you related to anyone with
HCM or hypertrophic obstructive
cardiomyopathy, Marfan syn-
drome, ACM, LQTS, short QT syn-
drome, BrS, or CPVT or anyone
younger than 50 years with a
pacemaker or implantable
defibrillator?

What Should Be Done With the Child
Who Has a Positive Finding on a
Screening Examination or Whose
Parents Sought ECG Screening and
Were Found to Have an ECG
Abnormality?

A positive response from the 4
questions above or an abnormal

TABLE 3 List of Symptoms Differentiating Between Typical (Benign) Chest Pain and Atypical Chest Pain

Features of “Typical” Chest Pain Features of “Atypical” Chest Pain

Sharp Pressure in sternum or left chest
Focal “it hurts right here!” May radiate to neck or left arm
Brief Associated diaphoresis
Changes with position Associated dyspnea
Right sided (could be on left) Associated nausea
Changes with breathing Associated syncope
Tenderness can be elicited with palpation or pressure over the area Onset with exercise, straining, or stress (unless features of typical chest

pain are present)
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ECG should prompt further
investigation that may include
referral to a pediatric cardiologist or
pediatric electrophysiologist. A
pediatric electrophysiologist will
have better insight for suspected
channelopathies or arrhythmia
issues and will recommend studies
as needed. Ideally, the child with a
positive response to these questions
should be held out of athletic
participation until the
cardiovascular evaluation is
complete.

THE PRIMARY CARE PHYSICIAN’S ROLE
IN SECONDARY PREVENTION

What to Do When a Child Has a
Cardiac Arrest

When a child has a cardiac arrest,
secondary prevention efforts,
including resuscitation, are required.
Prompt recognition of cardiac arrest
with high-quality CPR and early
defibrillation are the major
determinants of survival, with
survival decreasing by 10% with
every minute delay in CPR and AED
administration.35 The AAP and AHA
support efforts to improve survival
by early symptom recognition, the

use of 911 or emergency medical
services (EMS), effective bystander
CPR, and deployment and use of
AEDs in the community. Bystander
CPR improves the response time to
defibrillation, can more than double
the survival to hospital discharge,
and leads to improved neurologic
outcome.36 Unfortunately, only 20%
to 30% of people who experience a
cardiac arrest outside of the
hospital receive bystander CPR or
defibrillation, and the CPR
performed by bystanders may be
suboptimal.37 Annual rates of CPR
training in the United States are
low, with only 4% of the US
population being trained.17 CPR and
AED training is recommended as a
high school graduation
requirement. To support this effort,
there are school-based CPR training
programs available from the World
Health Organization and the
AHA.38,39

Evaluation of the Victim or Survivor
of Cardiac Arrest

A comprehensive evaluation of the
survivor of cardiac arrest should be
undertaken at the direction of a
cardiologist with expertise in conditions
associated with SCA and SCD.

Important elements in the evaluation of
SCA include the following:

1. careful review of the medical his-
tory and event, including pre-
event symptoms;

2. a multigenerational family history;
3. ECG;
4. exercise stress test (some prima-

ry arrhythmias are only seen
with or immediately after physi-
cal exertion);

5. echocardiography to identify
structural defects and abnormal
cardiac function; and

6. additional testing as needed, in-
cluding cardiac MRI, computed
tomography, electrophysiology
testing, and/or provocative drug
testing.

If a clinical phenotype is suspected or
proven, targeted genetic testing may
be indicated. In the survivor of SCA,
genetic testing should be guided by
the results of medical evaluation.
Results may be used for individual
diagnosis, treatment, and screening of
at-risk family members for subclinical
disease.40 Genetic testing results
should be interpreted in consultation
with a physician specializing in
inherited arrhythmia conditions, a

TABLE 4 Adapted From the AHA’s Recommended 14-point Screen for Cardiovascular Disease

AHA’s 14-Point PPE

Personal history
1. Chest pain, discomfort, tightness, or pressure related to exertion
2. Unexplained syncope or near-syncope not felt to be vasovagal or neurocardiogenic in origin
3. Excessive and unexplained dyspnea or fatigue or palpitations associated with exercise
4. Previous recognition of a heart murmur
5. Elevated systemic blood pressure
6. Previous restriction from participation in sports
7. Previous testing for the heart, ordered by a physician
8. Family history of premature death (sudden and unexpected or otherwise) before 50 y of age attributable to heart disease in $1 relative
9. Disability from heart disease in close relative <50 y of age
10. Hypertrophic or dilated cardiomyopathy, LQTS, or other ion channelopathies, Marfan syndrome, or clinically significant arrhythmias; specific

knowledge of genetic cardiac conditions in family members
Physical Examination

11. Heart murmur, not felt to be innocent
12. Femoral pulses to exclude aortic coarctation
13. Physical stigmata of Marfan syndrome
14. Brachial artery blood pressure (sitting position), preferably taken in both arms

Adapted from Maron BJ, Friedman RA, Kligfield P, et al; American Heart Association Council on Clinical Cardiology; Advocacy Coordinating Committee; Council on Cardiovascular Dis-
ease in the Young; Council on Cardiovascular Surgery and Anesthesia; Council on Epidemiology and Prevention; Council on Functional Genomics and Translational Biology; Council
on Quality of Care and Outcomes Research, and American College of Cardiology. Assessment of the 12-lead electrocardiogram as a screening test for detection of cardiovascular
disease in healthy general populations of young people (12–25 years of age): a scientific statement from the American Heart Association and the American College of Cardiology.
J Am Coll Cardiol. 2014;64(14):1479–1514.
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physician specializing in genetics,
and/or a genetic counselor.

What to Do When a Child Cannot Be
Resuscitated

SCD occurs in approximately 2000
patients younger than 25 years
(excluding SIDS deaths) every year
in the United States.41 Autopsy
studies of young individuals who
have suffered SCD have shown that
a structural cardiac cause (HCM,
congenital heart anomalies, and
myocarditis) is present in the
majority of the patients; however,
the cause remains unexplained in a
significant proportion (6% to
40%).42–45 Unexplained SCD is often
attributed to cardiac arrhythmia
caused by cardiac ion channel
dysfunction, which is undetectable
in a conventional autopsy.
Diagnostic yield in families is 4
times higher when there is a
survivor of SCA compared with
those in whom there was an SCD.46

When SCD occurs, assessment of the
cardiac anatomy by a skilled medical
examiner at the time of autopsy is
important. For individuals who do
not survive and have no apparent
previously identified cause or
diagnosis on conventional autopsy,
especially if clinical evidence points
toward a diagnosis of LQTS or CPVT,
a targeted molecular autopsy is
recommended47 (Table 5). Genetic
testing results should be interpreted
in consultation with a physician
specializing in inherited arrhythmia

conditions, a physician specializing
in genetics, and/or a genetic
counselor.

The etiologies of SIDS are varied,
with the majority of cases
attributable to noncardiac causes.
Therefore, victims of SIDS do not
necessarily require a rigorous
cardiac genetic evaluation unless the
circumstances at the time of death
or family history are suggestive of
an arrhythmic death.

COMMUNICATION AND BEREAVEMENT

After a cardiac arrest,
communication between the health
care team and the family can have a
significant effect on the grief
response. The initial reaction is
frequently shock, followed by other
emotional reactions, including anger,
guilt, depression, rage, apathy, and
loneliness.48 Preparing the family
for the process that follows death is
important (postmortem
examination, referral to the medical
examiner or coroner, registering the
death).49 Asking questions and
receiving information about the
cause of death is important to
families.48 Blaming oneself for not
saving the life of the family member
is common, and therefore,
reassurance is key in alleviating the
guilt.48 Survivors of SCA are at risk
for posttraumatic stress disorder.50

Providing information on
bereavement support groups can be

helpful. The HeartRescue Project’s
Life After SCA initiative provides
resources to help survivors and
their loved ones return to living
happy, healthy, and fulfilled lives.51

Parent Heart Watch is a national
group of parents whose children
have experienced SCA and can
provide unique support to bereaved
families.

EVALUATION OF REMAINING FAMILY
MEMBERS

Many of the cardiovascular
diseases that put young
individuals at risk for sudden
death have a familial inheritance
pattern. Screening relatives
provides the opportunity to
identify at-risk individuals and
initiate management.40

Importantly, in the absence of a
diagnosis in the affected
individual, cascade screening of
first-degree relatives has
improved the diagnostic yield of
testing. Detailed cardiovascular
evaluation of first-degree SCA and
SCD relatives has shown that 22%
to 30% of these families had
evidence of inherited cardiac
disease.52,53 Steinberg et al
reported that 18% of surviving
relatives of unexplained SCA and
SCD victims reported one or more
cardiac symptoms in a first-degree
relative of the proband.52

Consistent with these findings, it
has been recommended that first-

TABLE 5 Recommendations From the National Association of Medical Examiners for Autopsy Evaluation of Young Sudden Death Victims

Recommendations From Medical Examiner

1. At a minimum, samples should be saved from individuals aged #40 y who die suddenly and unexpectedly and whose deaths remain unexplained at
the completion of the autopsy.

2. Circumstances that should be considered suspicious for a possible genetic etiology include, but are not limited to, the following:
a. Drowning, particularly in the case of a sober or experienced swimmer;
b. Single motor auto crashes when no mitigating factors are present (eg, toxicology results negative, favorable road conditions);
c. An unexplained seizure;
d. An unexplained death of an individual with a family history of sudden death or inherited heart disease, such as a cardiomyopathy, thoracic

aneurysm, or known genetic cardiac diagnosis;
e. All deaths that are sudden and unexplained for which cause of death is not clear at autopsy.

2 For the purpose of potential genetic testing and/or DNA banking, an appropriate sample is 5–10 mL of blood collected at autopsy or as part of an
external examination that is preserved with K2 EDTA (usually a purple top tube).48

Adapted from Middleton O, Baxter S, Demo E, et al. National Association of Medical Examiners Position Paper: Retaining Postmortem Samples for Genetic Testing. Acad Forensic
Pathol. 2013;3(2):191–194.
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degree family members of patients
with SCA and SCD be informed of
the potentially increased risk. An
assessment should be offered at a
center with experience in the
diagnosis and management of
inherited cardiac diseases.40 The
initial battery of tests for first-
degree relatives usually includes a
visit to a pediatric cardiologist or
electrophysiologist, an ECG, an
exercise stress test (if old enough
to exercise), and an
echocardiogram. It is reasonable to
order molecular genetic testing
from the victim after SCA. If a
disease-causing variant is identified
in the victim, cascade molecular
and clinical screening of family
members is indicated.40 Cascade
screening means evaluation
beginning with first-degree
relatives of the SCA victim.
Depending on the results of
those screening tests, other
family members may need testing
as well.

UNDERSTANDING IMPLANTABLE
CARDIOVASCULAR DEVICES

Cardiovascular implantable
electronic devices can store
substantial amounts of diagnostic
data related to arrhythmia
documentation.54

� Pacemakers are electronic devi-
ces that stimulate the heart with
electrical impulses to maintain or
restore a normal rhythm in peo-
ple with slow heart rhythms.
Pacemakers can be programmed
to record abnormal rhythms but
cannot provide a shock to restore
sinus rhythm during an
arrhythmia.

� Implantable cardioverter-defibril-
lators (ICDs) have pacemaker
functions but are also capable of
providing therapy for tachyar-
rhythmias, including VT and VF.
Therapy can involve either over-
drive pacing or a shock that re-
stores sinus rhythm.

Interrogation of an ICD is impor-
tant after a delivered shock be-
cause the arrhythmia that was
treated will be recorded along
with the therapy and the post-
shock rhythm.

� An implantable loop recorder
(ILR) is a small device implanted
under the skin that can store ECG
recordings of the heart rhythm.
An ILR can be programmed to re-
cord automatically when the pa-
tient’s heart rate deviates outside
the range that is chosen by the
physician. An ILR can also be acti-
vated by the patient to record
during symptoms. ILRs cannot
pace or provide therapy.

AED AND CPR

AEDs can accurately detect VF in
children of all ages and differentiate
shockable from nonshockable
rhythms with a high degree of
sensitivity and specificity.55 For
children from birth to 8 years of
age, it is reasonable to use an AED
pediatric dose-attenuator system
and a pediatric pad to reduce
delivered energy if one is available;
if not, the rescuer should use a
standard AED.55 Current AHA
guidelines do not recommend
compression-only CPR for young
children.56

CARDIAC EMERGENCY RESPONSE
PLANS AND THE PCP AS ADVOCATE

On any given day, as many as 20%
of the combined US adult and child
population can be found in schools.
Therefore, school nurses, athletic
trainers, and teachers are often
required to provide emergency care
during the school day and for
extracurricular activities, including
sports.57 A cardiac emergency
response plan (CERP) is needed to
facilitate an efficient and structured
response to SCA. Essential elements
of a CERP include the following:

1. establishing an effective commu-
nication system;

2. training of anticipated responders
in CPR and AED use;

3. access to an AED for early
defibrillation;

4. acquisition of necessary emergen-
cy equipment;

5. coordination and integration of
on-site responder and AED pro-
grams with the local EMS system;
and

6. practice and review of the re-
sponse plan.58

This plan should target a collapse-
to-EMS call time of <1 minute,
provision of first aid and CPR when
appropriate, and a collapse-to-first
shock time of <3 minutes for SCA if
an AED is on-site. It is
recommended that at least 10% of
staff and 50% of physical education
staff should have current CPR and
AED certification.59 At least 2
successful emergency response
drills should be conducted every
year.59

The PCP and pediatric cardiologist
can have a major impact in
advocating for schools and school
districts not only to have a sufficient
number of AEDs but also that the
staff is continually well trained, the
equipment is maintained, and a
CERP is in place. Many states have
passed legislation requiring CPR or
AED training for students to
graduate from high school or as part
of the health curriculum.60 The task
force supports efforts through either
legislation or local or statewide high
school associations to make CPR
and/or AED training a requirement
for students to graduate from high
school.

ROLE OF THE LICENSED ATHLETIC
TRAINER

Licensed athletic trainers (LATs) are
school-based health care
professionals who collaborate with
the health care team. The services
LATs provide include prevention,
emergency care, and therapeutic
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intervention.61 The LAT needs to be
able to determine an athlete’s
readiness to participate and, if
necessary, consult with the
supervising team physician and/or
treating physician. They also play an
important role in identifying unsafe
facilities or playing environments as
well as developing and
implementing an emergency action
plan in collaboration with
supervising team physicians.61 LATs
can be important advocates for CPR
and AED use training and for AED
placement in public areas, including
schools, athletic fields, and arenas.

RETURN TO ACTIVITY AFTER CARDIAC
ARREST

The AHA and others have issued
recommendations for aerobic and
resistance training in children and
adolescents.62 These
recommendations are based on
findings that regular physical
activity reduces the risk of long-
term adverse health outcomes.
There is evidence that childhood
levels of cardiovascular risk
factors predict early subclinical
atherosclerosis and cardiac
pathology and adult morbidity and
mortality.63 Encouraging patients
who have suffered cardiac arrest
to have a healthy lifestyle
including exercise may be
beneficial. Exercise restriction
needs to be balanced with the
potential for lifelong risk of SCA
and SCD and the development of
other conditions associated with
cardiovascular risk. To facilitate a
safe return to exercise, these
patients may benefit from a
medically supervised cardiac
rehabilitation program. Any
patients, including athletes, who
have suffered a cardiac arrest
from VT or VF from a cause that
cannot be reversed or well-
managed with other means (eg,
medication) should undergo a
thorough evaluation with strong
consideration of ICD placement.64

There are specific
recommendations for those
desiring athletic participation with
ICDs under advisement by the
patient’s pediatric
electrophysiologist.
Recommendations include
returning to low-level dynamic
and static activities (eg, golf,
bowling, etc) after 3 months of
being free of VT or VF requiring
device therapy.65 Higher-intensity
activities can also be considered
in discussion with the patient and
family in a shared risk
arrangement after 3 months
without device therapy for VT or
VF.65 The patient should be
counseled on the increased risk of
ICD shocks as well as device-
related trauma when participating
in activities that have a risk of
affecting the device.65

Patients who have suffered a
cardiac arrest from a reversible
cause, such as myocarditis or
electrolyte abnormality, will often
not have an ICD implanted. The
most recent recommendations
suggest refraining from athletic
participation until cleared at a 3-
month reevaluation and on the
advice of the pediatric cardiologist
or electrophysiologist. If the
condition causing the cardiac
arrest has completely resolved,
the athlete may then return to
competition.65

RECOMMENDATIONS AND PRIMARY
TAKEAWAY POINTS FROM THIS POLICY
STATEMENT

PCPs, as the preeminent providers
of health care to children, should be
aware of the features of the clinical
history, family history, and physical
examination suggestive of a risk for
SCA and SCD.

1. All children should be evaluated
for conditions predisposing to
SCA and SCD in the course of rou-
tine health care.14

2. A thorough and detailed history,
family history, and physical ex-
amination are necessary to begin
assessing SCA and SCD risk.

3. The ECG should be the first test
ordered when there is concern
for SCA risk. The ECG should be
interpreted by a physician
trained in recognizing electrical
heart disease (ie, a pediatric car-
diologist or pediatric
electrophysiologist).
a. To provide optimal care, ECGs

should not be performed in
isolation without clinical histo-
ry; referral to a specialist
should be considered.

4. Do not trust the computer inter-
pretation of the ECG.

Recognizing that no single screening
strategy will be able to detect all the
conditions associated with SCA (pri-
mary prevention), it is important to
advocate for emergency action plans
(secondary prevention) and CPR
training in the community. CPR and
AEDs are effective for secondary SCA
prevention.
Survivors of SCA (and family mem-
bers of SCA or SCD victims) should
have a thorough evaluation to as-
sess the potential of a genetic etiol-
ogy. Some facilities have specialized
centers for SCA. A pediatric SCA
center is a children’s multispecialty
medical facility with expertise in
pediatric electrophysiology and in-
herited channelopathies and cardio-
myopathies. This evaluation
includes not only molecular genetic
testing but also genetic counseling
for identifying others who may be
at risk.66

SUMMARY

The strategy put forth in this policy
statement emphasizes the importance
of sudden death awareness and
prevention that is inclusive of all
young people regardless of athletic
status. The emphasis shifts from
focusing on a single group to
expanding the primary and secondary
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prevention concepts to a broader
group who may achieve similar
benefits. There have been many
efforts made and published on ways
to identify those at risk for SCA and
SCD, including clinical (history and
physical examination), genetic, and
ECG screening. Many SCA and SCD
victims cannot be identified before
their event, even with testing.
Therefore, secondary prevention
efforts must not be overlooked by
those evaluating large numbers of
pediatric patients. Although focusing
on prevention efforts in all children
may seem to create a burden on PCPs
by extending the screening program
to more patients, simplification to the
aforementioned 4 questions can allow
this screening to become
incorporated into the routine visit at
a minimum of every 3 years. This
strategy is intended to increase
awareness of SCD prevention in
young people and will allow for a
healthy lifestyle and reduce the risks
of SCA and SCD.

LEAD AUTHORS
Christopher C. Erickson, MD, FAAP
Jack C. Salerno, MD

COAUTHORS
Stuart Berger, MD, FAAP
Robert Campbell, MD, FAAP
Bryan Cannon, MD
James Christiansen, MD
Kody Moffatt, MD, MS, FAAP

Andreas Pflaumer, MD
Christopher S. Snyder, MD, FAAP
Chandra Srinivasan, MD
Santiago Valdes, MD, FAAP
Victoria L. Vetter, MD, MPH, FAAP
Frank Zimmerman, MD

SECTION ON CARDIOLOGY AND
CARDIAC SURGERY EXECUTIVE
COMMITTEE, 2021–2022
Stuart Berger, MD, FAAP, Chairperson
Christopher Snyder, MD, FAAP, Past
Chairperson
Laurie Bertanyi Armsby, MD, FAAP
Antonio Gabriel Cabrera, MD, FAAP
Daphne T. Hsu, MD, FAAP
Robert Douglas Benjamin Jaquiss, MD, FAAP
Jonathan Johnson, MD, FAAP
Ritu Sachdeva, MD, FAAP
Juan Villafane, Jr, MD, FAAP

STAFF
Vivian Thorne

ACKNOWLEDGMENTS

The Pediatric and Congenital Electro-
physiology Society Task Force con-
sists mainly of physicians and allied
health professionals practicing elec-
trophysiology in children and in con-
genital heart disease patients of all
ages, with a charge to review and
provide guidance on sudden death in
young people and adults.

We acknowledge Rebecca Carl, MD,
FAAP; Kent Kronberg, MD, FAAP;
Shen Nagel, MD; and Erik Frandsen,
MD, who reviewed the article.

ABBREVIATIONS

AAP: American Academy of
Pediatrics

ACM: arrhythmogenic right
ventricular
cardiomyopathy

AED: automated external
defibrillator

AHA: American Heart Association
BrS: Brugada syndrome
CERP: cardiac emergency

response plan
CPR: cardiopulmonary

resuscitation
CPVT: catecholaminergic

polymorphic ventricular
tachycardia

ECG: electrocardiography
EMS: emergency medical services
HCM: hypertrophic cardiomyopathy
ICD: implantable cardioverter-

defibrillator
ILR: implantable loop recorder
IVF: idiopathic ventricular

fibrillation
LAT: licensed athletic trainer
LQTS: long QT syndrome
PCP: primary care provider
PPE: preparticipation evaluation
QTc: corrected QT interval
SCA: sudden cardiac arrest
SCD: sudden cardiac death
SIDS: sudden infant death syndrome
VF: ventricular fibrillation
VT: ventricular tachycardia

Policy statements from the American Academy of Pediatrics benefit from expertise and resources of liaisons and internal (AAP) and external reviewers. However, policy
statements from the American Academy of Pediatrics may not reflect the views of the liaisons or the organizations or government agencies that they represent.

The guidance in this statement does not indicate an exclusive course of treatment or serve as a standard of medical care. Variations, taking into account
individual circumstances, may be appropriate.

All policy statements from the American Academy of Pediatrics automatically expire 5 years after publication unless reaffirmed, revised, or retired at or before that time.

DOI: https://doi.org/10.1542/peds.2021-052044

Address correspondence to Christopher C. Erickson, MD, FAAP. E-mail: cerickson@childrensomaha.org

PEDIATRICS (ISSN Numbers: Print 0031-4005; Online, 1098-4275).

Copyright© 2021 by the American Academy of Pediatrics

FINANCIAL DISCLOSURE: The authors have indicated they have no financial relationships relevant to this article to disclose.

FUNDING: No external funding.

POTENTIAL CONFLICT OF INTEREST: The authors have no potential conflicts of interest relevant to this article to disclose.

14 FROM THE AMERICAN ACADEMY OF PEDIATRICS
 by guest on June 28, 2021www.aappublications.org/newsDownloaded from 

https://doi.org/10.1542/peds.2021-052044
mailto:References1.Corrado D, Basso C, Schiavon M, Thiene G. Screening for hypertrophic cardiomyopathy in young athletes. N Engl J Med. 1998;339(6):364&hx2013;3692.Corrado D, Basso C, Schiavon M, Pelliccia A, Thiene G. Pre-participation screening of young competitive athletes for prevention of sudden cardiac death. J Am Coll Cardiol. 2008;52(24):1981&hx2013;19893.Thompson PD. Preparticipation screening of competitive athletes: seeking simple solutions to a complex problem. Circulation. 2009;119(8):1072&hx2013;10744.Steriotis AK, Nava A, Rigato I, et al. Noninvasive cardiac screening in young athletes with ventricular arrhythmias. Am J Cardiol. 2013;111(4):557&hx2013;5625.Toresdahl BG, Rao AL, Harmon KG, Drezner JA. Incidence of sudden cardiac arrest in high school student athletes on school campus. Heart Rhythm. 2014;11(7):1190&hx2013;11946.Berger S, Utech L, Fran Hazinski M. Sudden death in children and adolescents. Pediatr Clin North Am. 2004;51(6):1653&hx2013;16777.Kaltman JR, Thompson PD, Lantos J, et al. Screening for sudden cardiac death in the young: report from a national heart, lung, and blood institute working group. Circulation. 2011;123(17):1911&hx2013;19188.Section on Cardiology and Cardiac Surgery. Pediatric sudden cardiac arrest. Pediatrics. 2012;129(4):e1094&hx2013;e11029.Fish FA, Kannankeril PJ. Diagnosis and management of sudden death in children. Curr Opin Pediatr. 2012;24(5):592&hx2013;60210.Semsarian C, Sweeting J, Ackerman MJ. Sudden cardiac death in athletes. BMJ. 2015;350:h121811.Ackerman M, Atkins DL, Triedman JK. Sudden cardiac death in the young. Circulation. 2016;133(10):1006&hx2013;102612.Steinvil A, Chundadze T. Zeltser D, et al; Mandatory electrocardiographic screening of athletes to reduce their risk for sudden death proven fact or wishful thinking? J Am Coll Cardiol. 2011;57(11):1291&hx2013;129613.Maron BJ, Doerer JJ, Haas TS, Tierney DM, Mueller FO. Sudden deaths in young competitive athletes: analysis of 1866 deaths in the United States, 1980-2006. Circulation. 2009;119(8):1085&hx2013;109214.Maron BJ, Friedman RA, Kligfield P, et al; American Heart Association Council on Clinical Cardiology; Advocacy Coordinating Committee; Council on Cardiovascular Disease in the Young; Council on Cardiovascular Surgery and Anesthesia; Council on Epidemiology and Prevention; Council on Functional Genomics and Translational Biology; Council on Quality of Care and Outcomes Research, and American College of Cardiology. Assessment of the 12-lead electrocardiogram as a screening test for detection of cardiovascular disease in healthy general populations of young people (12-25 years of age): a scientific statement from the American Heart Association and the American College of Cardiology. J Am Coll Cardiol. 2014;64(14):1479&hx2013;151415.Hazinski MF, Nolan JP, Aickin R. Part 1: executive summary. 2015 international consensus on cardiopulmonary resuscitation and emergency cardiovascular care science with treatment recommendations. Circulation. 2015;132(16 suppl 1):S2&hx2013;S3916.Graham R, McCoy M, Schultz A; Committee on the Treatment of Cardiac Arrest: Current Status and Future Directions; Board on Health Sciences Policy; Institute of Medicine. Strategies to Improve Cardiac Arrest Survival: A Time to Act. Washington, DC: National Academies Press; 201517.Anderson ML, Cox M, Al-Khatib SM, et al. Rates of cardiopulmonary resuscitation training in the United States. JAMA Intern Med. 2014;174(2):194&hx2013;20118.Richardson P, McKenna W, Bristow M, et al. Report of the 1995 World Health Organization/International Society and Federation of Cardiology Task Force on the Definition and Classification of cardiomyopathies. Circulation. 1996;93(5):841&hx2013;84219.Maron BJ, Haas TS, Murphy CJ, Ahluwalia A, Rutten-Ramos S. Incidence and causes of sudden death in U.S. college athletes. J Am Coll Cardiol. 2014;63(16):1636&hx2013;164320.Arnestad M, Crotti L, Rognum TO, et al. Prevalence of long-QT syndrome gene variants in sudden infant death syndrome. Circulation. 2007;115(3):361&hx2013;36721.Khairy P, Landzberg MJ, Gatzoulis MA, et al. Value of programmed ventricular stimulation after tetralogy of fallot repair: a multicenter study. Circulation. 2004;109(16):1994&hx2013;200022.Khairy P, Aboulhosn J, Gurvitz MZ, et al; Alliance for Adult Research in Congenital Cardiology (AARCC). Arrhythmia burden in adults with surgically repaired tetralogy of Fallot: a multi-institutional study. Circulation. 2010;122(9):868&hx2013;87523.Klein GJ, Bashore TM, Sellers TD, Pritchett EL, Smith WM, Gallagher JJ. Ventricular fibrillation in the Wolff-Parkinson-White syndrome. N Engl J Med. 1979;301(20):1080&hx2013;108524.Klein GJ, Prystowsky EN, Yee R, Sharma AD, Laupacis A. Asymptomatic Wolff-Parkinson-White. Should we intervene? Circulation. 1989;80(6):1902&hx2013;190525.Leitch JW, Klein GJ, Yee R, Murdock C. Prognostic value of electrophysiology testing in asymptomatic patients with Wolff-Parkinson-White pattern [published correction appears in Circulation. 1991;83(3):1124]. Circulation. 1990;82(5):1718&hx2013;172326.Cohen MI, Triedman JK, Cannon BC, et al; Pediatric and Congenital Electrophysiology Society (PACES); Heart Rhythm Society (HRS); American College of Cardiology Foundation (ACCF); American Heart Association (AHA); American Academy of Pediatrics (AAP); Canadian Heart Rhythm Society (CHRS). PACES/HRS expert consensus statement on the management of the asymptomatic young patient with a Wolff-Parkinson-White (WPW, ventricular preexcitation) electrocardiographic pattern: developed in partnership between the Pediatric and Congenital Electrophysiology Society (PACES) and the Heart Rhythm Society (HRS). Endorsed by the governing bodies of PACES, HRS, the American College of Cardiology Foundation (ACCF), the American Heart Association (AHA), the American Academy of Pediatrics (AAP), and the Canadian Heart Rhythm Society (CHRS). Heart Rhythm. 2012;9(6):1006&hx2013;102427.Shwayder M, Escudero C, Etheridge SP. To Fibrillate or Not: What Should We Measure in the Electrophysiology Lab for Wolff-Parkinson-White Risk Stratification? Heart Rhythm Society Scientific Sessions; 2016; San Francisco, CA28.Link MS. Commotio cordis: ventricular fibrillation triggered by chest impact-induced abnormalities in repolarization. Circ Arrhythm Electrophysiol. 2012;5(2):425&hx2013;43229.Kumar K, Mandleywala SN, Gannon MP, Estes NAM III, Weinstock J, Link MS. Development of a chest wall protector effective in preventing sudden cardiac death by chest wall impact (commotio cordis). Clin J Sport Med. 2017;27(1):26&hx2013;3030.Link MS, Estes NAM III, Maron BJ. Eligibility and disqualification recommendations for competitive athletes with cardiovascular abnormalities: task force 13: commotio cordis: a scientific statement from the American Heart Association and American College of Cardiology. J Am Coll Cardiol. 2015;66(21):2439&hx2013;244331.Cheng A, Owens D. Marfan syndrome, inherited aortopathies and exercise: what is the right answer? Heart. 2015;101(10):752&hx2013;75732.Fuller CM. Cost effectiveness analysis of screening of high school athletes for risk of sudden cardiac death. Med Sci Sports Exerc. 2000;32(5):887&hx2013;89033.Price DE, McWilliams A, Asif IM, et al. Electrocardiography-inclusive screening strategies for detection of cardiovascular abnormalities in high school athletes. Heart Rhythm. 2014;11(3):442&hx2013;44934.American Academy of Pediatrics. Timing, setting, and structure. In: Bernhardt DT, Roberts WO, eds. Preparticipation Physical Evaluation. 5th ed. Itasca, IL: American Academy of Pediatrics; 2019:1735.Larsen MP, Eisenberg MS, Cummins RO, Hallstrom AP. Predicting survival from out-of-hospital cardiac arrest: a graphic model. Ann Emerg Med. 1993;22(11):1652&hx2013;165836.Naim MY, Burke RV, McNally BF, et al. Association of bystander cardiopulmonary resuscitation with overall and neurologically favorable survival after pediatric out-of-hospital cardiac arrest in the United States: a report from the Cardiac Arrest Registry to Enhance Survival Surveillance Registry. JAMA Pediatr. 2017;171(2):133&hx2013;14137.Stiell IG, Brown SP, Christenson J, et al; Resuscitation Outcomes Consortium (ROC) Investigators. What is the role of chest compression depth during out-of-hospital cardiac arrest resuscitation? Crit Care Med. 2012;40(4):1192&hx2013;119838.B&hx00F6;ttiger BW, Van Aken H. Kids save lives--training school children in cardiopulmonary resuscitation worldwide is now endorsed by the World Health Organization (WHO). Resuscitation. 2015;94:A5&hx2013;A739.Cave DM, Aufderheide TP, Beeson J, et al; American Heart Association Emergency Cardiovascular Care Committee; Council on Cardiopulmonary, Critical Care, Perioperative and Resuscitation; Council on Cardiovascular Diseases in the Young; Council on Cardiovascular Nursing; Council on Clinical Cardiology, and Advocacy Coordinating Committee. Importance and implementation of training in cardiopulmonary resuscitation and automated external defibrillation in schools: a science advisory from the American Heart Association. Circulation. 2011;123(6):691&hx2013;70640.Ackerman MJ, Priori SG, Willems S, et al. HRS/EHRA expert consensus statement on the state of genetic testing for the channelopathies and cardiomyopathies this document was developed as a partnership between the Heart Rhythm Society (HRS) and the European Heart Rhythm Association (EHRA). Heart Rhythm. 2011;8(8):1308&hx2013;133941.Kung HC, Hoyert DL, Xu J, Murphy SL. Deaths: final data for 2005. Natl Vital Stat Rep. 2008;56(10):1&hx2013;12042.Priori SG, Wilde AA, Horie M, et al. HRS/EHRA/APHRS expert consensus statement on the diagnosis and management of patients with inherited primary arrhythmia syndromes: document endorsed by HRS, EHRA, and APHRS in May 2013 and by ACCF, AHA, PACES, and AEPC in June 2013. Heart Rhythm. 2013;10(12):1932&hx2013;196343.Bagnall RD, Weintraub RG, Ingles J, et al. A prospective study of sudden cardiac death among children and young adults. N Engl J Med. 2016;374(25):2441&hx2013;245244.Puranik R, Chow CK, Duflou JA, Kilborn MJ, McGuire MA. Sudden death in the young. Heart Rhythm. 2005;2(12):1277&hx2013;128245.Eckart RE, Scoville SL, Campbell CL, et al. Sudden death in young adults: a 25-year review of autopsies in military recruits. Ann Intern Med. 2004;141(11):829&hx2013;83446.Kumar S, Peters S, Thompson T, et al. Familial cardiological and targeted genetic evaluation: low yield in sudden unexplained death and high yield in unexplained cardiac arrest syndromes. Heart Rhythm. 2013;10(11):1653&hx2013;166047.Tester DJ, Medeiros-Domingo A, Will ML, Haglund CM, Ackerman MJ. Cardiac channel molecular autopsy: insights from 173 consecutive cases of autopsy-negative sudden unexplained death referred for postmortem genetic testing. Mayo Clin Proc. 2012;87(6):524&hx2013;53948.Mayer DDM, Rosenfeld AG, Gilbert K. Lives forever changed: family bereavement experiences after sudden cardiac death. Appl Nurs Res. 2013;26(4):168&hx2013;17349.Cook P, White DK, Ross-Russell RI. Bereavement support following sudden and unexpected death: guidelines for care. Arch Dis Child. 2002;87(1):36&hx2013;3850.Rosman L, Ford J, Whited A, et al. Compound risk: History of traumatic stress predicts posttraumatic stress disorder symptoms and severity in sudden cardiac arrest survivors. Eur J Cardiovasc Nurs. 2016;15(5):372&hx2013;37951.Project HeartRescue. Resources for survivors. Available at: www.lifeaftersca.org/resources-for-survivors. Accessed May 24, 202152.Steinberg C, Padfield GJ, Champagne J, et al. Cardiac abnormalities in first-degree relatives of unexplained cardiac arrest victims: a report from the cardiac arrest survivors with preserved ejection fraction registry. Circ Arrhythm Electrophysiol. 2016;9(9):e00427453.Tan HL, Hofman N, van Langen IM, van der Wal AC, Wilde AAM. Sudden unexplained death: heritability and diagnostic yield of cardiological and genetic examination in surviving relatives. Circulation. 2005;112(2):207&hx2013;21354.Wilkoff BL, Auricchio A, Brugada J, et al; Heart Rhythm Society; European Heart Rhythm Association; American College of Cardiology; American Heart Association; European Society of Cardiology; Heart Failure Association of ESC; Heart Failure Society of America. HRS/EHRA expert consensus on the monitoring of cardiovascular implantable electronic devices (CIEDs): description of techniques, indications, personnel, frequency and ethical considerations. Heart Rhythm. 2008;5(6):907&hx2013;92555.Link MS, Atkins DL, Passman RS, et al. Part 6: electrical therapies: automated external defibrillators, defibrillation, cardioversion, and pacing: 2010 American Heart Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. Circulation. 2010;122(18 Suppl 3):S706&hx2013;S71956.Atkins DL, de Caen AR, Berger S, et al. 2017 American Heart Association focused update on pediatric basic life support and cardiopulmonary resuscitation quality: an update to the American Heart Association guidelines for cardiopulmonary resuscitation and emergency cardiovascular care. Circulation. 2018;137(1):e1&hx2013;e657.Hazinski MF, Markenson D, Neish S, et al; American Heart Association; American Academy of Pediatrics; American College of Emergency Physicians; American National Red Cross; National Association of School Nurses; National Association of State EMS Directors; National Association of EMS Physicians; National Association of Emergency Medical Technicians; Program for School Preparedness and Planning; National Center for Disaster Preparedness; Columbia University Mailman School of Public Health. Response to cardiac arrest and selected life-threatening medical emergencies: the medical emergency response plan for schools: A statement for healthcare providers, policymakers, school administrators, and community leaders. Circulation. 2004;109(2):278&hx2013;29158.Drezner JA, Courson RW, Roberts WO, Mosesso VN Jr, Link MS, Maron BJ; Inter-Association Task Force. Inter-association task force recommendations on emergency preparedness and management of sudden cardiac arrest in high school and college athletic programs: a consensus statement. Heart Rhythm. 2007;4(4):549&hx2013;56559.American Heart Association. Cardiac emergency response plan. Available at: www.heart.org/CERP. 2016. Accessed May 24, 202160.American Heart Association. CPR in Schools Legislation Map. Available at: https://ahainstructornetwork.americanheart.org/AHAECC/CPRAndECC/Programs/CPRInSchools/UCM_475820_CPR-in-Schools-Legislation-Map.jsp. Accessed May 24, 202161.Casa DJ, Almquist J, Anderson SA, et al. The inter-association task force for preventing sudden death in secondary school athletics programs: best-practices recommendations. J Athl Train. 2013;48(4):546&hx2013;55362.US Department of Health and Human Services. 2008 physical activity guidelines for Americans: be active, healthy, and happy&hx0021; Available at: https://health.gov/paguidelines/pdf/paguide.pdf. 2008. Accessed May 24, 202163.Steinberger J, Daniels SR, Hagberg N, et al; American Heart Association Atherosclerosis, Hypertension, and Obesity in the Young Committee of the Council on Cardiovascular Disease in the Young; Council on Cardiovascular and Stroke Nursing; Council on Epidemiology and Prevention; Council on Functional Genomics and Translational Biology; and Stroke Council. Cardiovascular health promotion in children: challenges and opportunities for 2020 and beyond: a scientific statement from the American Heart Association. Circulation. 2016;134(12):e236&hx2013;e25564.Epstein AE, DiMarco JP, Ellenbogen KA, et al; American College of Cardiology Foundation; American Heart Association Task Force on Practice Guidelines; Heart Rhythm Society. 2012 ACCF/AHA/HRS focused update incorporated into the ACCF/AHA/HRS 2008 guidelines for device-based therapy of cardiac rhythm abnormalities: a report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines and the Heart Rhythm Society. J Am Coll Cardiol. 2013;61(3):e6&hx2013;e7565.Maron BJ, Zipes DP, Kovacs RJ; American Heart Association Electrocardiography and Arrhythmias Committee of Council on Clinical Cardiology, Council on Cardiovascular Disease in Young, Council on Cardiovascular and Stroke Nursing, Council on Functional Genomics and Translational Biology, and American College of Cardiology. Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Preamble, Principles, and General Considerations: A Scientific Statement From the American Heart Association and American College of Cardiology. Circulation. 2015;132(22):e256&hx2013;e26166.Abrams DJ. How to develop a clinic for sudden cardiac arrest survivors and families of non-survivors. Cardiol Young. 2017;27(S1):S3&hx2013;S967.Hershberger RE, Lindenfeld J, Mestroni L, Seidman CE, Taylor MRG, Towbin JA; Heart Failure Society of America. Genetic evaluation of cardiomyopathy--a Heart Failure Society of America practice guideline. J Card Fail. 2009;15(2):83&hx2013;9768.Bharucha T, Lee KJ, Daubeney PEF, et al; NACCS (National Australian Childhood Cardiomyopathy Study) Investigators. Sudden death in childhood cardiomyopathy: results from a long-term national population-based study. J Am Coll Cardiol. 2015;65(21):2302&hx2013;231069.Adabag AS, Maron BJ, Appelbaum E, et al. Occurrence and frequency of arrhythmias in hypertrophic cardiomyopathy in relation to delayed enhancement on cardiovascular magnetic resonance. J Am Coll Cardiol. 2008;51(14):1369&hx2013;137470.Appelbaum E, Maron BJ, Adabag S, et al. Intermediate-signal-intensity late gadolinium enhancement predicts ventricular tachyarrhythmias in patients with hypertrophic cardiomyopathy. Circ Cardiovasc Imaging. 2012;5(1):78&hx2013;8571.Green JJ, Berger JS, Kramer CM, Salerno M. Prognostic value of late gadolinium enhancement in clinical outcomes for hypertrophic cardiomyopathy. JACC Cardiovasc Imaging. 2012;5(4):370&hx2013;37772.Spinner JA, Noel CV, Denfield SW, et al. Association of late gadolinium enhancement and degree of left ventricular hypertrophy assessed on cardiac magnetic resonance imaging with ventricular tachycardia in children with hypertrophic cardiomyopathy. Am J Cardiol. 2016;117(8):1342&hx2013;134873.Lipshultz SE, Orav EJ, Wilkinson JD, et al; Pediatric Cardiomyopathy Registry Study Group. Risk stratification at diagnosis for children with hypertrophic cardiomyopathy: an analysis of data from the Pediatric Cardiomyopathy Registry. Lancet. 2013;382(9908):1889&hx2013;189774.Webber SA, Lipshultz SE, Sleeper LA, et al; Pediatric Cardiomyopathy Registry Investigators. Outcomes of restrictive cardiomyopathy in childhood and the influence of phenotype: a report from the Pediatric Cardiomyopathy Registry. Circulation. 2012;126(10):1237&hx2013;124475.Hamilton RM. Arrhythmogenic right ventricular cardiomyopathy. Pacing Clin Electrophysiol. 2009;32(Suppl 2):S44&hx2013;S5176.Marcus FI, McKenna WJ, Sherrill D, et al. Diagnosis of arrhythmogenic right ventricular cardiomyopathy/dysplasia: proposed modification of the Task Force Criteria. Eur Heart J. 2010;31(7):806&hx2013;81477.Towbin JA, Lorts A, Jefferies JL. Left ventricular non-compaction cardiomyopathy. Lancet. 2015;386(9995):813&hx2013;82578.Jenni R, Oechslin E, Schneider J, Attenhofer Jost C, Kaufmann PA. Echocardiographic and pathoanatomical characteristics of isolated left ventricular non-compaction: a step towards classification as a distinct cardiomyopathy. Heart. 2001;86(6):666&hx2013;67179.Petersen SE, Selvanayagam JB, Wiesmann F, et al. Left ventricular non-compaction: insights from cardiovascular magnetic resonance imaging. J Am Coll Cardiol. 2005;46(1):101&hx2013;10580.Czosek RJ, Spar DS, Khoury PR, et al. Outcomes, arrhythmic burden and ambulatory monitoring of pediatric patients with left ventricular non-compaction and preserved left ventricular function. Am J Cardiol. 2015;115(7):962&hx2013;96681.Brescia ST, Rossano JW, Pignatelli R, et al. Mortality and sudden death in pediatric left ventricular noncompaction in a tertiary referral center. Circulation. 2013;127(22):2202&hx2013;220882.Rowland T. Morphologic features of the &hx201C;athlete&hx2019;s heart&hx201D; in children: a contemporary review. Pediatr Exerc Sci. 2016;28(3):345&hx2013;35283.Sheikh N, Papadakis M, Ghani S, et al. Comparison of electrocardiographic criteria for the detection of cardiac abnormalities in elite black and white athletes. Circulation. 2014;129(16):1637&hx2013;164984.Sharma S, Maron BJ, Whyte G, Firoozi S, Elliott PM, McKenna WJ. Physiologic limits of left ventricular hypertrophy in elite junior athletes: relevance to differential diagnosis of athlete&hx2019;s heart and hypertrophic cardiomyopathy. J Am Coll Cardiol. 2002;40(8):1431&hx2013;143685.Pelliccia A, Maron BJ, De Luca R, Di Paolo FM, Spataro A, Culasso F. Remodeling of left ventricular hypertrophy in elite athletes after long-term deconditioning. Circulation. 2002;105(8):944&hx2013;94986.Petko C, Bradley DJ, Tristani-Firouzi M, et al. Congenital long QT syndrome in children identified by family screening. Am J Cardiol. 2008;101(12):1756&hx2013;175887.Aziz PF, Wieand TS, Ganley J, et al. Genotype- and mutation site-specific QT adaptation during exercise, recovery, and postural changes in children with long-QT syndrome. Circ Arrhythm Electrophysiol. 2011;4(6):867&hx2013;87388.Priori SG, Schwartz PJ, Napolitano C, et al. Risk stratification in the long-QT syndrome. N Engl J Med. 2003;348(19):1866&hx2013;187489.Goldenberg I, Moss AJ, Peterson DR, et al. Risk factors for aborted cardiac arrest and sudden cardiac death in children with the congenital long-QT syndrome. Circulation. 2008;117(17):2184&hx2013;219190.Goldenberg I, Horr S, Moss AJ, et al. Risk for life-threatening cardiac events in patients with genotype-confirmed long-QT syndrome and normal-range corrected QT intervals. J Am Coll Cardiol. 2011;57(1):51&hx2013;5991.Giustetto C, Di Monte F, Wolpert C, et al. Short QT syndrome: clinical findings and diagnostic-therapeutic implications. Eur Heart J. 2006;27(20):2440&hx2013;244792.Mazzanti A, Kanthan A, Monteforte N, et al. Novel insight into the natural history of short QT syndrome. J Am Coll Cardiol. 2014;63(13):1300&hx2013;130893.Frea S, Giustetto C, Capriolo M, et al. New echocardiographic insights in short QT syndrome: More than a channelopathy? Heart Rhythm. 2015;12(10):2096&hx2013;210594.Gollob MH, Redpath CJ, Roberts JD. The short QT syndrome: proposed diagnostic criteria. J Am Coll Cardiol. 2011;57(7):802&hx2013;81295.Iribarren C, Round AD, Peng JA, et al. Short QT in a cohort of 1.7 million persons: prevalence, correlates, and prognosis. Ann Noninvasive Electrocardiol. 2014;19(5):490&hx2013;50096.Gonzalez Corcia MC, de Asmundis C, Chierchia GB, Brugada P. Brugada syndrome in the paediatric population: a comprehensive approach to clinical manifestations, diagnosis, and management. Cardiol Young. 2016;26(6):1044&hx2013;105597.Amin AS, Meregalli PG, Bardai A, Wilde AAM, Tan HL. Fever increases the risk for cardiac arrest in the Brugada syndrome. Ann Intern Med. 2008;149(3):216&hx2013;21898.Kumar V, Patel N, Van Houzen N, Saini N. Brugada-type electrocardiographic changes induced by fever. Circulation. 2013;127(21):2145&hx2013;214699.Probst V, Veltmann C, Eckardt L, et al. Long-term prognosis of patients diagnosed with Brugada syndrome: Results from the FINGER Brugada Syndrome Registry. Circulation. 2010;121(5):635&hx2013;643100.Gourraud JB, Barc J, Thollet A, et al. The Brugada syndrome: A rare arrhythmia disorder with complex inheritance. Front Cardiovasc Med. 2016;3:9101.Masrur S, Memon S, Thompson PD. Brugada syndrome, exercise, and exercise testing. Clin Cardiol. 2015;38(5):323&hx2013;326102.Priori SG, Napolitano C, Gasparini M, et al. Natural history of Brugada syndrome: insights for risk stratification and management. Circulation. 2002;105(11):1342&hx2013;1347103.Roston TM, Vinocur JM, Maginot KR, et al. Catecholaminergic polymorphic ventricular tachycardia in children: analysis of therapeutic strategies and outcomes from an international multicenter registry. Circ Arrhythm Electrophysiol. 2015;8(3):633&hx2013;642104.Behere SP, Weindling SN. Catecholaminergic polymorphic ventricular tachycardia: An exciting new era. Ann Pediatr Cardiol. 2016;9(2):137&hx2013;146105.van der Werf C, Nederend I, Hofman N, et al. Familial evaluation in catecholaminergic polymorphic ventricular tachycardia: disease penetrance and expression in cardiac ryanodine receptor mutation-carrying relatives. Circ Arrhythm Electrophysiol. 2012;5(4):748&hx2013;756106.De Ferrari GM, Dusi V, Spazzolini C, et al. Clinical management of catecholaminergic polymorphic ventricular tachycardia: the role of left cardiac sympathetic denervation. Circulation. 2015;131(25):2185&hx2013;2193107.Kawamura M, Ohno S, Naiki N, et al. Genetic background of catecholaminergic polymorphic ventricular tachycardia in Japan. Circ J. 2013;77(7):1705&hx2013;1713108.Haugaa KH, Leren IS, Berge KE, et al. High prevalence of exercise-induced arrhythmias in catecholaminergic polymorphic ventricular tachycardia mutation-positive family members diagnosed by cascade genetic screening. Europace. 2010;12(3):417&hx2013;423109.Marcus FI. Idiopathic ventricular fibrillation. J Cardiovasc Electrophysiol. 1997;8(9):1075&hx2013;1083110.Stefanelli CB, Bradley DJ, Leroy S, Dick M II, Serwer GA, Fischbach PS. Implantable cardioverter defibrillator therapy for life-threatening arrhythmias in young patients. J Interv Card Electrophysiol. 2002;6(3):235&hx2013;244111.Miyake CY, Davis AM, Motonaga KS, Dubin AM, Berul CI, Cecchin F. Infant ventricular fibrillation after ST-segment changes and QRS widening: a new cause of sudden infant death? Circ Arrhythm Electrophysiol. 2013;6(4):712&hx2013;718112.Paech C, Gebauer RA, Karstedt J, Marschall C, Bollmann A, Husser D. Ryanodine receptor mutations presenting as idiopathic ventricular fibrillation: a report on two novel familial compound mutations, c.6224T&hx003E;C and c.13781A&hx003E;G, with the clinical presentation of idiopathic ventricular fibrillation. Pediatr Cardiol. 2014;35(8):1437&hx2013;1441113.van der Werf C, Stiekema L, Tan HL, et al. Low rate of cardiac events in first-degree relatives of diagnosis-negative young sudden unexplained death syndrome victims during follow-up. Heart Rhythm. 2014;11(10):1728&hx2013;1732


REFERENCES

1. Corrado D, Basso C, Schiavon M,
Thiene G. Screening for hypertrophic
cardiomyopathy in young athletes. N
Engl J Med. 1998;339(6):364–369

2. Corrado D, Basso C, Schiavon M, Pellic-
cia A, Thiene G. Pre-participation
screening of young competitive ath-
letes for prevention of sudden cardiac
death. J Am Coll Cardiol.
2008;52(24):1981–1989

3. Thompson PD. Preparticipation screen-
ing of competitive athletes: seeking
simple solutions to a complex prob-
lem. Circulation. 2009;119(8):1072–1074

4. Steriotis AK, Nava A, Rigato I, et al. Non-
invasive cardiac screening in young
athletes with ventricular arrhythmias.
Am J Cardiol. 2013;111(4):557–562

5. Toresdahl BG, Rao AL, Harmon KG,
Drezner JA. Incidence of sudden cardi-
ac arrest in high school student ath-
letes on school campus. Heart Rhythm.
2014;11(7):1190–1194

6. Berger S, Utech L, Fran Hazinski M.
Sudden death in children and adoles-
cents. Pediatr Clin North Am.
2004;51(6):1653–1677

7. Kaltman JR, Thompson PD, Lantos J, et
al. Screening for sudden cardiac death
in the young: report from a national
heart, lung, and blood institute work-
ing group. Circulation.
2011;123(17):1911–1918

8. Section on Cardiology and Cardiac Sur-
gery. Pediatric sudden cardiac arrest.
Pediatrics. 2012;129(4):e1094–e1102

9. Fish FA, Kannankeril PJ. Diagnosis and
management of sudden death in children.
Curr Opin Pediatr. 2012;24(5):592–602

10. Semsarian C, Sweeting J, Ackerman
MJ. Sudden cardiac death in athletes.
BMJ. 2015;350:h1218

11. Ackerman M, Atkins DL, Triedman JK.
Sudden cardiac death in the young.
Circulation. 2016;133(10):1006–1026

12. Steinvil A, Chundadze T. Zeltser D, et al;
Mandatory electrocardiographic
screening of athletes to reduce their
risk for sudden death proven fact or
wishful thinking? J Am Coll Cardiol.
2011;57(11):1291–1296

13. Maron BJ, Doerer JJ, Haas TS, Tierney
DM, Mueller FO. Sudden deaths in
young competitive athletes: analysis of

1866 deaths in the United States, 1980-
2006. Circulation. 2009;119(8):
1085–1092

14. Maron BJ, Friedman RA, Kligfield P, et
al; American Heart Association Council
on Clinical Cardiology; Advocacy Coor-
dinating Committee; Council on Cardio-
vascular Disease in the Young; Council
on Cardiovascular Surgery and Anes-
thesia; Council on Epidemiology and
Prevention; Council on Functional Geno-
mics and Translational Biology; Council
on Quality of Care and Outcomes Re-
search, and American College of Cardi-
ology. Assessment of the 12-lead
electrocardiogram as a screening test
for detection of cardiovascular disease
in healthy general populations of
young people (12-25 years of age): a
scientific statement from the American
Heart Association and the American
College of Cardiology. J Am Coll Cardi-
ol. 2014;64(14):1479–1514

15. Hazinski MF, Nolan JP, Aickin R. Part 1:
executive summary. 2015 international
consensus on cardiopulmonary resus-
citation and emergency cardiovascular
care science with treatment recom-
mendations. Circulation. 2015;132(16
suppl 1):S2–S39

16. Graham R, McCoy M, Schultz A; Com-
mittee on the Treatment of Cardiac Ar-
rest: Current Status and Future
Directions; Board on Health Sciences
Policy; Institute of Medicine. Strategies
to Improve Cardiac Arrest Survival: A
Time to Act. Washington, DC: National
Academies Press; 2015

17. Anderson ML, Cox M, Al-Khatib SM, et
al. Rates of cardiopulmonary resusci-
tation training in the United States.
JAMA Intern Med. 2014;174(2):194–201

18. Richardson P, McKenna W, Bristow M,
et al. Report of the 1995 World Health
Organization/International Society and
Federation of Cardiology Task Force on
the Definition and Classification of car-
diomyopathies. Circulation.
1996;93(5):841–842

19. Maron BJ, Haas TS, Murphy CJ, Ahlu-
walia A, Rutten-Ramos S. Incidence
and causes of sudden death in U.S.
college athletes. J Am Coll Cardiol.
2014;63(16):1636–1643

20. Arnestad M, Crotti L, Rognum TO, et al.
Prevalence of long-QT syndrome gene
variants in sudden infant death

syndrome. Circulation. 2007;115(3):
361–367

21. Khairy P, Landzberg MJ, Gatzoulis MA,
et al. Value of programmed ventricular
stimulation after tetralogy of fallot re-
pair: a multicenter study. Circulation.
2004;109(16):1994–2000

22. Khairy P, Aboulhosn J, Gurvitz MZ, et al;
Alliance for Adult Research in Congeni-
tal Cardiology (AARCC). Arrhythmia
burden in adults with surgically re-
paired tetralogy of Fallot: a multi-insti-
tutional study. Circulation. 2010;
122(9):868–875

23. Klein GJ, Bashore TM, Sellers TD,
Pritchett EL, Smith WM, Gallagher JJ.
Ventricular fibrillation in the Wolff-Par-
kinson-White syndrome. N Engl J Med.
1979;301(20):1080–1085

24. Klein GJ, Prystowsky EN, Yee R, Sharma
AD, Laupacis A. Asymptomatic Wolff-
Parkinson-White. Should we intervene?
Circulation. 1989;80(6):1902–1905

25. Leitch JW, Klein GJ, Yee R, Murdock C.
Prognostic value of electrophysiology
testing in asymptomatic patients with
Wolff-Parkinson-White pattern [pub-
lished correction appears in Circula-
tion. 1991;83(3):1124]. Circulation.
1990;82(5):1718–1723

26. Cohen MI, Triedman JK, Cannon BC, et
al; Pediatric and Congenital Electro-
physiology Society (PACES); Heart
Rhythm Society (HRS); American Col-
lege of Cardiology Foundation (ACCF);
American Heart Association (AHA);
American Academy of Pediatrics (AAP);
Canadian Heart Rhythm Society
(CHRS). PACES/HRS expert consensus
statement on the management of the
asymptomatic young patient with a
Wolff-Parkinson-White (WPW, ventricu-
lar preexcitation) electrocardiographic
pattern: developed in partnership be-
tween the Pediatric and Congenital
Electrophysiology Society (PACES) and
the Heart Rhythm Society (HRS). En-
dorsed by the governing bodies of
PACES, HRS, the American College of
Cardiology Foundation (ACCF), the
American Heart Association (AHA), the
American Academy of Pediatrics (AAP),
and the Canadian Heart Rhythm Socie-
ty (CHRS). Heart Rhythm.
2012;9(6):1006–1024

27. Shwayder M, Escudero C, Etheridge SP.
To Fibrillate or Not: What Should We

PEDIATRICS Volume 148, number 1, July 2021 15 by guest on June 28, 2021www.aappublications.org/newsDownloaded from 



Measure in the Electrophysiology Lab
for Wolff-Parkinson-White Risk Stratifi-
cation? Heart Rhythm Society Scientific
Sessions; 2016; San Francisco, CA

28. Link MS. Commotio cordis: ventricular
fibrillation triggered by chest impact-
induced abnormalities in repolariza-
tion. Circ Arrhythm Electrophysiol.
2012;5(2):425–432

29. Kumar K, Mandleywala SN, Gannon MP,
Estes NAM III, Weinstock J, Link MS. De-
velopment of a chest wall protector ef-
fective in preventing sudden cardiac
death by chest wall impact (commotio
cordis). Clin J Sport Med. 2017;27(1):
26–30

30. Link MS, Estes NAM III, Maron BJ. Eligi-
bility and disqualification recommen-
dations for competitive athletes with
cardiovascular abnormalities: task
force 13: commotio cordis: a scientific
statement from the American Heart
Association and American College of
Cardiology. J Am Coll Cardiol. 2015;
66(21):2439–2443

31. Cheng A, Owens D. Marfan syndrome,
inherited aortopathies and exercise:
what is the right answer? Heart.
2015;101(10):752–757

32. Fuller CM. Cost effectiveness analysis
of screening of high school athletes
for risk of sudden cardiac death. Med
Sci Sports Exerc. 2000;32(5):887–890

33. Price DE, McWilliams A, Asif IM, et al.
Electrocardiography-inclusive screen-
ing strategies for detection of cardio-
vascular abnormalities in high school
athletes. Heart Rhythm. 2014;11(3):
442–449

34. American Academy of Pediatrics. Tim-
ing, setting, and structure. In: Bern-
hardt DT, Roberts WO, eds.
Preparticipation Physical Evaluation.
5th ed. Itasca, IL: American Academy of
Pediatrics; 2019:17

35. Larsen MP, Eisenberg MS, Cummins
RO, Hallstrom AP. Predicting survival
from out-of-hospital cardiac arrest: a
graphic model. Ann Emerg Med.
1993;22(11):1652–1658

36. Naim MY, Burke RV, McNally BF, et al.
Association of bystander cardiopulmo-
nary resuscitation with overall and
neurologically favorable survival after
pediatric out-of-hospital cardiac arrest
in the United States: a report from the

Cardiac Arrest Registry to Enhance
Survival Surveillance Registry. JAMA
Pediatr. 2017;171(2):
133–141

37. Stiell IG, Brown SP, Christenson J, et al;
Resuscitation Outcomes Consortium
(ROC) Investigators. What is the role of
chest compression depth during out-
of-hospital cardiac arrest resuscita-
tion? Crit Care Med. 2012;40(4):
1192–1198

38. B€ottiger BW, Van Aken H. Kids save
lives–training school children in car-
diopulmonary resuscitation worldwide
is now endorsed by the World Health
Organization (WHO). Resuscitation.
2015;94:A5–A7

39. Cave DM, Aufderheide TP, Beeson J, et
al; American Heart Association Emer-
gency Cardiovascular Care Committee;
Council on Cardiopulmonary, Critical
Care, Perioperative and Resuscitation;
Council on Cardiovascular Diseases in
the Young; Council on Cardiovascular
Nursing; Council on Clinical Cardiology,
and Advocacy Coordinating Committee.
Importance and implementation of
training in cardiopulmonary resuscita-
tion and automated external defibrilla-
tion in schools: a science advisory
from the American Heart Association.
Circulation. 2011;123(6):691–706

40. Ackerman MJ, Priori SG, Willems S, et
al. HRS/EHRA expert consensus state-
ment on the state of genetic testing
for the channelopathies and cardiomy-
opathies this document was developed
as a partnership between the Heart
Rhythm Society (HRS) and the Europe-
an Heart Rhythm Association (EHRA).
Heart Rhythm. 2011;8(8):1308–1339

41. Kung HC, Hoyert DL, Xu J, Murphy SL.
Deaths: final data for 2005. Natl Vital
Stat Rep. 2008;56(10):1–120

42. Priori SG, Wilde AA, Horie M, et al.
HRS/EHRA/APHRS expert consensus
statement on the diagnosis and man-
agement of patients with inherited pri-
mary arrhythmia syndromes:
document endorsed by HRS, EHRA, and
APHRS in May 2013 and by ACCF, AHA,
PACES, and AEPC in June 2013. Heart
Rhythm. 2013;10(12):1932–1963

43. Bagnall RD, Weintraub RG, Ingles J, et
al. A prospective study of sudden car-
diac death among children and young

adults. N Engl J Med. 2016;374(25):
2441–2452

44. Puranik R, Chow CK, Duflou JA, Kilborn
MJ, McGuire MA. Sudden death in the
young. Heart Rhythm. 2005;2(12):
1277–1282

45. Eckart RE, Scoville SL, Campbell CL, et al.
Sudden death in young adults: a 25-year
review of autopsies in military recruits.
Ann Intern Med. 2004;141(11):829–834

46. Kumar S, Peters S, Thompson T, et al.
Familial cardiological and targeted ge-
netic evaluation: low yield in sudden
unexplained death and high yield in
unexplained cardiac arrest syndromes.
Heart Rhythm. 2013;10(11):1653–1660

47. Tester DJ, Medeiros-Domingo A, Will
ML, Haglund CM, Ackerman MJ. Cardi-
ac channel molecular autopsy: insights
from 173 consecutive cases of autop-
sy-negative sudden unexplained death
referred for postmortem genetic test-
ing. Mayo Clin Proc. 2012;87(6):
524–539

48. Mayer DDM, Rosenfeld AG, Gilbert K.
Lives forever changed: family bereave-
ment experiences after sudden cardi-
ac death. Appl Nurs Res. 2013;26(4):
168–173

49. Cook P, White DK, Ross-Russell RI. Be-
reavement support following sudden
and unexpected death: guidelines for
care. Arch Dis Child. 2002;87(1):36–38

50. Rosman L, Ford J, Whited A, et al. Com-
pound risk: History of traumatic stress
predicts posttraumatic stress disorder
symptoms and severity in sudden car-
diac arrest survivors. Eur J Cardiovasc
Nurs. 2016;15(5):372–379

51. Project HeartRescue. Resources for
survivors. Available at: www.
lifeaftersca.org/
resources-for-survivors. Accessed
May 24, 2021

52. Steinberg C, Padfield GJ, Champagne J,
et al. Cardiac abnormalities in first-de-
gree relatives of unexplained cardiac
arrest victims: a report from the car-
diac arrest survivors with preserved
ejection fraction registry. Circ Ar-
rhythm Electrophysiol. 2016;9(9):
e004274

53. Tan HL, Hofman N, van Langen IM, van
der Wal AC, Wilde AAM. Sudden unex-
plained death: heritability and diagnos-
tic yield of cardiological and genetic

16 FROM THE AMERICAN ACADEMY OF PEDIATRICS
 by guest on June 28, 2021www.aappublications.org/newsDownloaded from 

http://www.lifeaftersca.org/resources-for-survivors
http://www.lifeaftersca.org/resources-for-survivors
http://www.lifeaftersca.org/resources-for-survivors


examination in surviving relatives. Cir-
culation. 2005;112(2):207–213

54. Wilkoff BL, Auricchio A, Brugada J, et
al; Heart Rhythm Society; European
Heart Rhythm Association; American
College of Cardiology; American Heart
Association; European Society of Cardi-
ology; Heart Failure Association of ESC;
Heart Failure Society of America. HRS/
EHRA expert consensus on the moni-
toring of cardiovascular implantable
electronic devices (CIEDs): description
of techniques, indications, personnel,
frequency and ethical considerations.
Heart Rhythm. 2008;5(6):907–925

55. Link MS, Atkins DL, Passman RS, et
al. Part 6: electrical therapies: auto-
mated external defibrillators, defi-
brillation, cardioversion, and pacing:
2010 American Heart Association
Guidelines for Cardiopulmonary Re-
suscitation and Emergency Cardio-
vascular Care. Circulation.
2010;122(18 Suppl 3):S706–S719

56. Atkins DL, de Caen AR, Berger S, et al.
2017 American Heart Association fo-
cused update on pediatric basic life
support and cardiopulmonary resusci-
tation quality: an update to the Ameri-
can Heart Association guidelines for
cardiopulmonary resuscitation and
emergency cardiovascular care. Circu-
lation. 2018;137(1):e1–e6

57. Hazinski MF, Markenson D, Neish S, et
al; American Heart Association; Ameri-
can Academy of Pediatrics; American
College of Emergency Physicians;
American National Red Cross; National
Association of School Nurses; National
Association of State EMS Directors; Na-
tional Association of EMS Physicians;
National Association of Emergency
Medical Technicians; Program for
School Preparedness and Planning; Na-
tional Center for Disaster Prepared-
ness; Columbia University Mailman
School of Public Health. Response to
cardiac arrest and selected life-threat-
ening medical emergencies: the medi-
cal emergency response plan for
schools: A statement for healthcare
providers, policymakers, school admin-
istrators, and community leaders. Cir-
culation. 2004;109(2):278–291

58. Drezner JA, Courson RW, Roberts WO,
Mosesso VN Jr, Link MS, Maron BJ; In-
ter-Association Task Force. Inter-

association task force recommenda-
tions on emergency preparedness and
management of sudden cardiac arrest
in high school and college athletic pro-
grams: a consensus statement. Heart
Rhythm. 2007;4(4):549–565

59. American Heart Association. Cardiac
emergency response plan. Available at:
www.heart.org/CERP. 2016. Accessed
May 24, 2021

60. American Heart Association. CPR in
Schools Legislation Map. Available at:
https://ahainstructornetwork.
americanheart.org/AHAECC/
CPRAndECC/Programs/CPRInSchools/
UCM_475820_CPR-in-Schools-Legislation-
Map.jsp. Accessed May 24, 2021

61. Casa DJ, Almquist J, Anderson SA, et
al. The inter-association task force for
preventing sudden death in secondary
school athletics programs: best-practi-
ces recommendations. J Athl Train.
2013;48(4):546–553

62. US Department of Health and Human
Services. 2008 physical activity guide-
lines for Americans: be active, healthy,
and happy! Available at: https://health.
gov/paguidelines/pdf/paguide.pdf.
2008. Accessed May 24, 2021

63. Steinberger J, Daniels SR, Hagberg N,
et al; American Heart Association Ath-
erosclerosis, Hypertension, and Obesity
in the Young Committee of the Council
on Cardiovascular Disease in the
Young; Council on Cardiovascular and
Stroke Nursing; Council on Epidemiolo-
gy and Prevention; Council on Function-
al Genomics and Translational Biology;
and Stroke Council. Cardiovascular
health promotion in children: chal-
lenges and opportunities for 2020 and
beyond: a scientific statement from
the American Heart Association. Circu-
lation. 2016;134(12):e236–e255

64. Epstein AE, DiMarco JP, Ellenbogen KA,
et al; American College of Cardiology
Foundation; American Heart Associa-
tion Task Force on Practice Guidelines;
Heart Rhythm Society. 2012 ACCF/AHA/
HRS focused update incorporated into
the ACCF/AHA/HRS 2008 guidelines for
device-based therapy of cardiac
rhythm abnormalities: a report of the
American College of Cardiology Foun-
dation/American Heart Association
Task Force on Practice Guidelines and

the Heart Rhythm Society. J Am Coll
Cardiol. 2013;61(3):e6–e75

65. Maron BJ, Zipes DP, Kovacs RJ; Ameri-
can Heart Association Electrocardiog-
raphy and Arrhythmias Committee of
Council on Clinical Cardiology, Council
on Cardiovascular Disease in Young,
Council on Cardiovascular and Stroke
Nursing, Council on Functional Geno-
mics and Translational Biology, and
American College of Cardiology. Eligibil-
ity and Disqualification Recommenda-
tions for Competitive Athletes With
Cardiovascular Abnormalities: Pream-
ble, Principles, and General Considera-
tions: A Scientific Statement From the
American Heart Association and Ameri-
can College of Cardiology. Circulation.
2015;132(22):e256–e261

66. Abrams DJ. How to develop a clinic for
sudden cardiac arrest survivors and
families of non-survivors. Cardiol
Young. 2017;27(S1):S3–S9

67. Hershberger RE, Lindenfeld J, Mestroni
L, Seidman CE, Taylor MRG, Towbin JA;
Heart Failure Society of America. Ge-
netic evaluation of cardiomyopathy–a
Heart Failure Society of America prac-
tice guideline. J Card Fail. 2009;15(2):
83–97

68. Bharucha T, Lee KJ, Daubeney PEF, et
al; NACCS (National Australian Child-
hood Cardiomyopathy Study) Investiga-
tors. Sudden death in childhood
cardiomyopathy: results from a long-
term national population-based study.
J Am Coll Cardiol. 2015;65(21):
2302–2310

69. Adabag AS, Maron BJ, Appelbaum E, et
al. Occurrence and frequency of ar-
rhythmias in hypertrophic cardiomyop-
athy in relation to delayed
enhancement on cardiovascular mag-
netic resonance. J Am Coll Cardiol.
2008;51(14):1369–1374

70. Appelbaum E, Maron BJ, Adabag S, et
al. Intermediate-signal-intensity late
gadolinium enhancement predicts ven-
tricular tachyarrhythmias in patients
with hypertrophic cardiomyopathy.
Circ Cardiovasc Imaging. 2012;5(1):
78–85

71. Green JJ, Berger JS, Kramer CM, Saler-
no M. Prognostic value of late gadolini-
um enhancement in clinical outcomes
for hypertrophic cardiomyopathy. JACC
Cardiovasc Imaging. 2012;5(4):370–377

PEDIATRICS Volume 148, number 1, July 2021 17 by guest on June 28, 2021www.aappublications.org/newsDownloaded from 

http://www.heart.org/CERP
https://ahainstructornetwork.americanheart.org/AHAECC/CPRAndECC/Programs/CPRInSchools/UCM_475820_CPR-in-Schools-Legislation-Map.jsp
https://ahainstructornetwork.americanheart.org/AHAECC/CPRAndECC/Programs/CPRInSchools/UCM_475820_CPR-in-Schools-Legislation-Map.jsp
https://ahainstructornetwork.americanheart.org/AHAECC/CPRAndECC/Programs/CPRInSchools/UCM_475820_CPR-in-Schools-Legislation-Map.jsp
https://ahainstructornetwork.americanheart.org/AHAECC/CPRAndECC/Programs/CPRInSchools/UCM_475820_CPR-in-Schools-Legislation-Map.jsp
https://ahainstructornetwork.americanheart.org/AHAECC/CPRAndECC/Programs/CPRInSchools/UCM_475820_CPR-in-Schools-Legislation-Map.jsp
https://health.gov/paguidelines/pdf/paguide.pdf
https://health.gov/paguidelines/pdf/paguide.pdf


72. Spinner JA, Noel CV, Denfield SW, et al.
Association of late gadolinium en-
hancement and degree of left ventricu-
lar hypertrophy assessed on cardiac
magnetic resonance imaging with ven-
tricular tachycardia in children with
hypertrophic cardiomyopathy. Am J
Cardiol. 2016;117(8):1342–1348

73. Lipshultz SE, Orav EJ, Wilkinson JD, et
al; Pediatric Cardiomyopathy Registry
Study Group. Risk stratification at diag-
nosis for children with hypertrophic
cardiomyopathy: an analysis of data
from the Pediatric Cardiomyopathy
Registry. Lancet. 2013;382(9908):
1889–1897

74. Webber SA, Lipshultz SE, Sleeper LA, et
al; Pediatric Cardiomyopathy Registry
Investigators. Outcomes of restrictive
cardiomyopathy in childhood and the
influence of phenotype: a report from
the Pediatric Cardiomyopathy Registry.
Circulation. 2012;126(10):1237–1244

75. Hamilton RM. Arrhythmogenic right
ventricular cardiomyopathy. Pacing
Clin Electrophysiol. 2009;32(Suppl
2):S44–S51

76. Marcus FI, McKenna WJ, Sherrill D, et
al. Diagnosis of arrhythmogenic right
ventricular cardiomyopathy/dysplasia:
proposed modification of the Task
Force Criteria. Eur Heart J. 2010;31(7):
806–814

77. Towbin JA, Lorts A, Jefferies JL. Left
ventricular non-compaction cardiomy-
opathy. Lancet. 2015;386(9995):813–825

78. Jenni R, Oechslin E, Schneider J, At-
tenhofer Jost C, Kaufmann PA. Echocar-
diographic and pathoanatomical
characteristics of isolated left ventricu-
lar non-compaction: a step towards
classification as a distinct cardiomyop-
athy. Heart. 2001;86(6):666–671

79. Petersen SE, Selvanayagam JB, Wies-
mann F, et al. Left ventricular non-com-
paction: insights from cardiovascular
magnetic resonance imaging. J Am
Coll Cardiol. 2005;46(1):101–105

80. Czosek RJ, Spar DS, Khoury PR, et al.
Outcomes, arrhythmic burden and am-
bulatory monitoring of pediatric pa-
tients with left ventricular non-
compaction and preserved left
ventricular function. Am J Cardiol.
2015;115(7):962–966

81. Brescia ST, Rossano JW, Pignatelli R, et
al. Mortality and sudden death in pedi-
atric left ventricular noncompaction in
a tertiary referral center. Circulation.
2013;127(22):2202–2208

82. Rowland T. Morphologic features of
the “athlete’s heart” in children: a con-
temporary review. Pediatr Exerc Sci.
2016;28(3):345–352

83. Sheikh N, Papadakis M, Ghani S, et al.
Comparison of electrocardiographic
criteria for the detection of cardiac
abnormalities in elite black and white
athletes. Circulation. 2014;129(16):
1637–1649

84. Sharma S, Maron BJ, Whyte G, Firoozi
S, Elliott PM, McKenna WJ. Physiologic
limits of left ventricular hypertrophy in
elite junior athletes: relevance to dif-
ferential diagnosis of athlete’s heart
and hypertrophic cardiomyopathy. J
Am Coll Cardiol. 2002;40(8):1431–1436

85. Pelliccia A, Maron BJ, De Luca R, Di
Paolo FM, Spataro A, Culasso F. Remod-
eling of left ventricular hypertrophy in
elite athletes after long-term decondi-
tioning. Circulation. 2002;105(8):
944–949

86. Petko C, Bradley DJ, Tristani-Firouzi M,
et al. Congenital long QT syndrome in
children identified by family screening.
Am J Cardiol. 2008;101(12):1756–1758

87. Aziz PF, Wieand TS, Ganley J, et al. Ge-
notype- and mutation site-specific QT
adaptation during exercise, recovery,
and postural changes in children with
long-QT syndrome. Circ Arrhythm Elec-
trophysiol. 2011;4(6):867–873

88. Priori SG, Schwartz PJ, Napolitano C,
et al. Risk stratification in the long-QT
syndrome. N Engl J Med. 2003;348(19):
1866–1874

89. Goldenberg I, Moss AJ, Peterson DR, et
al. Risk factors for aborted cardiac ar-
rest and sudden cardiac death in chil-
dren with the congenital long-QT
syndrome. Circulation. 2008;117(17):
2184–2191

90. Goldenberg I, Horr S, Moss AJ, et al.
Risk for life-threatening cardiac events
in patients with genotype-confirmed
long-QT syndrome and normal-range
corrected QT intervals. J Am Coll Cardi-
ol. 2011;57(1):51–59

91. Giustetto C, Di Monte F, Wolpert C, et
al. Short QT syndrome: clinical findings

and diagnostic-therapeutic implica-
tions. Eur Heart J. 2006;27(20):
2440–2447

92. Mazzanti A, Kanthan A, Monteforte N,
et al. Novel insight into the natural his-
tory of short QT syndrome. J Am Coll
Cardiol. 2014;63(13):1300–1308

93. Frea S, Giustetto C, Capriolo M, et al.
New echocardiographic insights in
short QT syndrome: More than a chan-
nelopathy? Heart Rhythm.
2015;12(10):2096–2105

94. Gollob MH, Redpath CJ, Roberts JD.
The short QT syndrome: proposed di-
agnostic criteria. J Am Coll Cardiol.
2011;57(7):802–812

95. Iribarren C, Round AD, Peng JA, et al.
Short QT in a cohort of 1.7 million per-
sons: prevalence, correlates, and prog-
nosis. Ann Noninvasive Electrocardiol.
2014;19(5):490–500

96. Gonzalez Corcia MC, de Asmundis C,
Chierchia GB, Brugada P. Brugada syn-
drome in the paediatric population: a
comprehensive approach to clinical
manifestations, diagnosis, and man-
agement. Cardiol Young.
2016;26(6):1044–1055

97. Amin AS, Meregalli PG, Bardai A, Wilde
AAM, Tan HL. Fever increases the risk
for cardiac arrest in the Brugada syn-
drome. Ann Intern Med. 2008;149(3):
216–218

98. Kumar V, Patel N, Van Houzen N, Saini
N. Brugada-type electrocardiographic
changes induced by fever. Circulation.
2013;127(21):2145–2146

99. Probst V, Veltmann C, Eckardt L, et al.
Long-term prognosis of patients diag-
nosed with Brugada syndrome: Results
from the FINGER Brugada Syndrome
Registry. Circulation. 2010;121(5):
635–643

100. Gourraud JB, Barc J, Thollet A, et al.
The Brugada syndrome: A rare ar-
rhythmia disorder with complex inher-
itance. Front Cardiovasc Med. 2016;3:9

101. Masrur S, Memon S, Thompson PD.
Brugada syndrome, exercise, and exer-
cise testing. Clin Cardiol. 2015;38(5):
323–326

102. Priori SG, Napolitano C, Gasparini M,
et al. Natural history of Brugada syn-
drome: insights for risk stratification

18 FROM THE AMERICAN ACADEMY OF PEDIATRICS
 by guest on June 28, 2021www.aappublications.org/newsDownloaded from 



and management. Circulation.
2002;105(11):1342–1347

103. Roston TM, Vinocur JM, Maginot KR, et
al. Catecholaminergic polymorphic
ventricular tachycardia in children:
analysis of therapeutic strategies and
outcomes from an international multi-
center registry. Circ Arrhythm Electro-
physiol. 2015;8(3):633–642

104. Behere SP, Weindling SN. Catechol-
aminergic polymorphic ventricular
tachycardia: An exciting new era.
Ann Pediatr Cardiol. 2016;9(2):
137–146

105. van der Werf C, Nederend I, Hofman N,
et al. Familial evaluation in catechol-
aminergic polymorphic ventricular
tachycardia: disease penetrance and
expression in cardiac ryanodine recep-
tor mutation-carrying relatives. Circ
Arrhythm Electrophysiol. 2012;5(4):
748–756

106. De Ferrari GM, Dusi V, Spazzolini C, et
al. Clinical management of

catecholaminergic polymorphic ven-
tricular tachycardia: the role of left
cardiac sympathetic denervation. Cir-
culation. 2015;131(25):2185–2193

107. Kawamura M, Ohno S, Naiki N, et al.
Genetic background of catecholamin-
ergic polymorphic ventricular tachy-
cardia in Japan. Circ J. 2013;77(7):
1705–1713

108. Haugaa KH, Leren IS, Berge KE, et al.
High prevalence of exercise-induced
arrhythmias in catecholaminergic
polymorphic ventricular tachycardia
mutation-positive family members
diagnosed by cascade genetic
screening. Europace. 2010;12(3):
417–423

109. Marcus FI. Idiopathic ventricular fibril-
lation. J Cardiovasc Electrophysiol.
1997;8(9):1075–1083

110. Stefanelli CB, Bradley DJ, Leroy S, Dick
M II, Serwer GA, Fischbach PS. Implant-
able cardioverter defibrillator therapy
for life-threatening arrhythmias in

young patients. J Interv Card Electro-
physiol. 2002;6(3):235–244

111. Miyake CY, Davis AM, Motonaga KS, Dubin
AM, Berul CI, Cecchin F. Infant ventricular
fibrillation after ST-segment changes and
QRSwidening: a new cause of sudden in-
fant death? Circ Arrhythm Electrophysiol.
2013;6(4):712–718

112. Paech C, Gebauer RA, Karstedt J, Mar-
schall C, Bollmann A, Husser D. Ryano-
dine receptor mutations presenting as
idiopathic ventricular fibrillation: a re-
port on two novel familial compound
mutations, c.6224T>C and c.13781A>G,
with the clinical presentation of idio-
pathic ventricular fibrillation. Pediatr
Cardiol. 2014;35(8):1437–1441

113. van der Werf C, Stiekema L, Tan HL,
et al. Low rate of cardiac events in
first-degree relatives of diagnosis-
negative young sudden unexplained
death syndrome victims during fol-
low-up. Heart Rhythm. 2014;11(10):
1728–1732

PEDIATRICS Volume 148, number 1, July 2021 19 by guest on June 28, 2021www.aappublications.org/newsDownloaded from 



 originally published online June 21, 2021; Pediatrics 
Chandra Srinivasan, Santiago O. Valdes, Victoria L. Vetter and Frank Zimmerman

Snyder,Cannon, James Christiansen, Kody Moffatt, Andreas Pflaumer, Christopher S. 
Christopher C. Erickson, Jack C. Salerno, Stuart Berger, Robert Campbell, Bryan

Sudden Death in the Young: Information for the Primary Care Provider

Services
Updated Information &

021-052044
http://pediatrics.aappublications.org/content/early/2021/06/18/peds.2
including high resolution figures, can be found at: 

References

021-052044#BIBL
http://pediatrics.aappublications.org/content/early/2021/06/18/peds.2
This article cites 106 articles, 53 of which you can access for free at: 

Subspecialty Collections

http://www.aappublications.org/cgi/collection/cardiology_sub
Cardiology
following collection(s): 
This article, along with others on similar topics, appears in the

Permissions & Licensing

http://www.aappublications.org/site/misc/Permissions.xhtml
in its entirety can be found online at: 
Information about reproducing this article in parts (figures, tables) or

Reprints
http://www.aappublications.org/site/misc/reprints.xhtml
Information about ordering reprints can be found online: 

 by guest on June 28, 2021www.aappublications.org/newsDownloaded from 

http://http://pediatrics.aappublications.org/content/early/2021/06/18/peds.2021-052044
http://http://pediatrics.aappublications.org/content/early/2021/06/18/peds.2021-052044
http://pediatrics.aappublications.org/content/early/2021/06/18/peds.2021-052044#BIBL
http://pediatrics.aappublications.org/content/early/2021/06/18/peds.2021-052044#BIBL
http://www.aappublications.org/cgi/collection/cardiology_sub
http://www.aappublications.org/site/misc/Permissions.xhtml
http://www.aappublications.org/site/misc/reprints.xhtml


 originally published online June 21, 2021; Pediatrics 
Chandra Srinivasan, Santiago O. Valdes, Victoria L. Vetter and Frank Zimmerman

Snyder,Cannon, James Christiansen, Kody Moffatt, Andreas Pflaumer, Christopher S. 
Christopher C. Erickson, Jack C. Salerno, Stuart Berger, Robert Campbell, Bryan

Sudden Death in the Young: Information for the Primary Care Provider

 http://pediatrics.aappublications.org/content/early/2021/06/18/peds.2021-052044
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

by the American Academy of Pediatrics. All rights reserved. Print ISSN: 1073-0397. 
the American Academy of Pediatrics, 345 Park Avenue, Itasca, Illinois, 60143. Copyright © 2021
has been published continuously since 1948. Pediatrics is owned, published, and trademarked by 
Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it

 by guest on June 28, 2021www.aappublications.org/newsDownloaded from 

http://pediatrics.aappublications.org/content/early/2021/06/18/peds.2021-052044

