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Objectives

 Discuss incidence and prevalence of Sudden Cardiac Arrest (SCA) 
 Review causes of SCA
 Describe measures to screen for and prevent SCA in the young
 Provide resources for healthcare providers caring for patients with 

history or risk of SCA



Disclosures 

 No disclosures



What is Sudden Cardiac Arrest?

 SCA is a condition in which the heart abruptly stops providing 
cardiac output

Most commonly due to ventricular fibrillation or Torsades de Pointe, 
but can also be due to bradycardic conditions such as asystole, 
sinus node arrest, or atrioventricular block



Definitions and Acronyms

 SCA that results in death is sudden cardiac death, or SCD
 Heritable syndromes that result in SCA or SCD are referred to as 

sudden arrhythmic death syndromes (SADS)
 Sudden death of unclear cause is referred to as sudden 

unexplained death (SUD, or SUDi if under 1 year old)



How common is SCA/SCD?

 Incidence of SCA is difficult to ascertain
 No centralized database/reporting system

Often difficult to ascertain cause of death

 Heritable SADS conditions may present with SCA/SCD, workup sometimes must 
be started posthumously



SCA Statistics

 210,000 deaths from sudden cardiac arrest per year (all ages and 
causes) (SADS Foundation)

 1:200,000 HS athletes die of SCA (JAMA)
 10-12% of SIDS may be related to Long QT Syndrome
 Long QT Syndrome approximately 3x more common than 

childhood leukemia (SADS Foundation)



Causes of SCA in the Young



Long QT Syndrome

 Heritable channelopathy that results in prolongation of the repolarization phase of 
the cardiac action potential
 Autosomal dominant heritance pattern; 50% chance of offspring inheriting risk of LQTS

 Prevalence ~1:2000 live births (based on data obtained from prospective study of 
neonatal ECG screening)

 Leading cause of sudden death in the young

 Syncope with physical or emotional stress, syncope with exertion most specific and 
concerning symptoms

 Family history



Long QT Syndrome

 Originally named based on clinical 
features and heritance pattern
 AD: Romano-Ward Syndrome

 AR with hearing loss: Jervell-Lange-
Nielsen Syndrome

 Now named based on affected 
gene
 LQTS 1 through 17; >600 individual 

mutations so far identified



Most Common Forms of LQTS

40-55% 30-45% 5-10%





Diagnosing LQTS

 Diagnosis made based on clinical and 
molecular criteria

 Genetic testing is useful for:
 Confirming suspected disease (75-80% 

gene identified in LQTS)

 Screening asymptomatic family 
members to assess future risk

 Provide potential prognostic guidance 
related to clinical LQTS diagnosis



Treatment Specific to LQTS

 Beta-blockade
 Nadolol (1-1.5 mg/kg/day) or propranolol (3-4 mg/kg/day) specifically

Greatly reduces arrhythmia risk; compliance is crucial

 Left Cardiac Sympathetic Denervation, Pacing, and ICD implant 
may be needed; based on patient characteristics and tolerance of 
therapy



Treatment Specific to LQTS

 Asymptomatic carriers (“gene positive, phenotype negative”) have 
lower risk of ventricular arrhythmias (VA’s), but beta-blockade and 
cardiology follow up recommended

 Exercise restriction is controversial
Most agree with some form of competitive sport limitation for LQT1, but for 

other types with less adrenergic-related arrhythmias, joint decision making is 
generally advised.



Hypertrophic Cardiomyopathy (HCM)

 Genetic disease effecting cardiac 
myocytes, resulting in “extensive 
areas of myocyte disarray” 
resulting in a “chaotic 
architecture.” 
 This results in areas of myocardial 

fibrosis and scarring, which is 
proarrhyhtmic. 

 That said, the triggers for lethal 
VA’s are poorly understood



Hypertrophic Cardiomyopathy

 Relatively high prevalence in the 
population, estimates 1:500 to 1:200 
individuals

 Most common cause of SCD in the 
young, including competitive athletes
 HOWEVER, HCM-related SCA events 

occur in a small minority of patients 
(~5%); other adverse cardiac 
complications more common (AF, heart 
failure)

 SCD risk difficult to predict, but 
considered 1-1.5%/year
 SCD risk skews younger rather than older



Hypertrophic Cardiomyopathy - Diagnosis

 History: Exertional syncope
 Exam

 In patients with minimal obstruction, a systolic ejection murmur at the left sternal border may be 
heard, which diminishes when laying supine (as opposed to Stills murmur, which accentuates)

 ECG
 LVH, especially with T-wave abnormalities

 Echocardiogram/Cardiac MRI is definitive modality of diagnosis

 Family history



Hypertrophic Cardiomyopathy

 Autosomal Dominant genetic heritance pattern; 50% chance of 
passing risk to offspring

 Because of the volume of information regarding SCA in athletes 
with HCM, competitive athletics are generally prohibited



Treatment of HCM

Overall treatment requires comprehensive approach, with regards 
to outflow tract obstruction, heart failure, anticoagulation need, 
and prevention of SCA

 No drug therapy is effective for preventing SCA
 ICD implantation is the only measure proven to prevent SCA



Patient Selection for ICD Implant



Catacholaminergic Polymorphic 
Ventricular Tachycarida (CPVT)

 Inherited arrhythmia syndrome (autosomal dominant) characterized by adrenergically-
stimulated VA’s in patients with no other structural cardiac disease and a normal ECG
 Caused by inappropriate myocyte calcium handling leading to increased intracellular Ca++ 

levels and increased excitability

 Prevalence is unknown
 Suspected 1:10,000? Likely underestimate

 Typical presentation is exertional or stress-related syncope
 Family history





CPVT Treatment

 Beta-blocker is 
primary therapy

Competitive athletics 
prohibited ??



Arrhythmogenic 
Right Ventricular 
Cardiomyopathy 
(ARVC)

 Inherited (AD) 
cardiomyopathy 
characterized by VA’s, 
increased risk of SCD, and 
abnormalities of the right 
ventricular structure and 
function

 Myocyte replacement with 
fibro-fatty infiltrate due to 
malfunction of “adherence” 
proteins



ARVC

 Prevalence 1:5000, presentation generally second to fifth decade 
of life

 Syncope, palpitations, SCD are common presentations
 Family history



ARVC

Clinical diagnosis made based on combination of imaging, 
electrocardiogram, genetic, histologic, and family history findings

 Treatment based on cardiac function and symptoms, heart failure 
management and ICD implant as indicated

Competitive athletics is prohibited



Brugada Syndrome

 Heritable (AD) channelopathy 
related to myocardial sodium 
handling, resulting in elevated risk of 
VA’s and SCD

 Characterized by pathognomic 
ECG findings in right precordial 
leads

 Syncope, SCD, family history



Brugada Syndrome

 Best estimate of prevalence is 1:2000 worldwide
 Varies in different populations (Highest in SE asia)

 Brugada pattern can be transient

 Fever tends to bring out Brugada pattern, and subsequently increases arrhythmia 
risk

 VA’s tend to be at rest; exercise restriction not generally warranted

 Risk stratification difficult to assess



Commotio Cordis

 Sudden cardiac arrest/death due 
to blunt (nonpenetrating) 
precordial impact

 Prevalence unknown; 10-20 
reported per year

 Mechanism not entirely clear; 
timing within the cardiac cycle 
appears to be a significant factor



Wolff-Parkinson-White Syndrome (WPW)

 Evidence by ECG of an atrioventricular accessory pathway along with 
signs/symptoms of SVT*
 Increasing prevalence of “asymptomatic WPW”

 Prevalence estimated ~1:500, may be higher among first-degree family members 
(~1:250)
 “WPW Pattern” 10x more frequent than WPW syndrome



Wolff-Parkinson-White Syndrome

 Most common presentation is SVT
 Abrupt onset palpitations, lightheadedness, chest pain with tachycardia

 WPW is a rare cause of SCA, with risk estimated at 0.13% per year
 Mechanism generally considered rapidly conducted AF, but this may not account for 

all cases

 Risk stratification remains elusive; in most cases, catheter-based 
electrophysiology study recommended for risk assessment and therapeutic 
ablation as indicated



Idiopathic Ventricular Fibrillation (IVF)

 “a resuscitated cardiac arrest victim… with documentation of VF, in whom 
cardiac, respiratory, metabolic, and toxicological etiologies have been 
excluded” (2013 HRS/EHRA/APHRS definition)

 Multiple theories and areas of research focusing on new diagnoses that may 
explain IVF

 ICD implant generally advised

 Genetic evaluation recommended





Strategies to 
Prevent 
Sudden 
Cardiac 
Death

Screening for Risk 
Factors

Treatment of Sudden 
Cardiac Arrest



Screening for Risk Factors

 History of syncope, especially exertional
 Family history of early “heart attacks” or cardiac arrest (<40-50 years old, 

especially if multiple)

 Family history of unexplained deaths 
 Single car car wrecks

 Drowning in people who otherwise swim well

 Palpitations, chest pain are very nonspecific, but lean toward evaluation if there 
are questions



Screening for Risk Factors

 Full participation in pre-participation sports screening questions and 
exam…



Standardized Diagnostic Screening





Not screened (non-athletes):
(???)

Screened:
33,735

SCA: 
269

No SCA:
???

Ineligible for 
Sports:

621
(22 HCM)

220

??? 49

33,065



Stadardized 
ECG 
Screening



Treatment of Sudden Cardiac Arrest

 Regardless of change in policy or 
practice, screening will never 
achieve 100% identification of 
possible sudden cardiac arrest 
conditions

 Awareness of and improved 
response to SCA
 CPR training

 AED availability and use



Education, Awareness, and Advocacy



Resources

 Pediatric and Adult Congenital Electrophysiology Society (PACES)

 SADS.org

 Project ADAM
 CodeAna.org

 Parent Heart Watch

 Crediblemeds.org
 LQTS and BrS drug reference



Thank you!
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