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Population this topic covers

1. Individuals who survived a cardiac arrest at a young age (usually 

defined as <40 years) in the absence of a clinical diagnosis of 

cardiac disease, despite extensive clinical assessment;

2. family members of individuals who died suddenly at young age 

with a negative autopsy;

3. In patients and family members in whom the diagnosis of a 

channelopathy is clinically possible, likely, or established; 

4. Young patients with unexplained syncope. 



Scale of problem

• SCD is statistically uncommon in the young, but its dramatic 

presentation is always shocking, tragic, and has cascading 

effects on the family and community.

• SCD could be the first symptom with these conditions, but 

recurrent syncope often precedes more malignant 

symptoms. 

• The 12-lead ECG is abnormal in most of these conditions. 



SCD in young- past reports

Causes of SCD Relative incidence (%)

Hypertrophic cardiomyopathy 36

Increased cardiac mass 10

Coronary artery anomalies 24

Marfan’s syndrome 6

Congenital heart disease 5

Myocarditis 3

Dilated cardiomyopathy 3

Arrhythmogenic right ventricular 
dysplasia

3

Ischemic heart disease 2

Commotio cordis <1



Scenario

• recent research suggests sudden arrhythmic death syndrome (SADS) 

(death with a structurally and histologically normal heart, presumed to be 

electrical disease) may represent a larger proportion of deaths than 

previously thought

• Channelpathies – 3% of all SCD in US registry and UK registry



evidence

• etiology of SCD with standardized, quality autopsies, on an 

unselected population and active surveillance in active duty 

military personnel aged 18-35 years

• comparable to athletes due to the regular, vigorous training 

• Death due to SADS in 41%, HCM in 13%, left ventricular 

cardiomyopathies in 8%

Eckhart RE, Shry EA, Burke AP, et al. Sudden death in young adults: an 
autopsy-based series of a population undergoing active surveillance. J 
Am Coll Cardiol 2011;58:1254-61



Primary electrical disorders causing SCD

Long QT syndrome

Brugada syndrome

Short QT syndrome

Catecholaminergic polymorphic ventricular tachycardia





Long QT syndrome













• It commonly presents in men in the fourth decade as syncope and 

ventricular arrhythmias. 

• The characteristic ECG findings are coved or saddle-back ST-segment 

elevation in leads V1–V3 with complete or incomplete right bundle branch 

block and T-wave inversion. 

• The ECG abnormalities may not be evident until unmasked by an infusion 

of a sodium channel blocker (flecainide, ajmaline or procainamide). 

• A handful of genetic mutations have been discovered to cause Brugada’s

syndrome; however, SCN5A is the most commonly occurring defect. 

Brugada Syndrome



Cardiac Channelopathies

Specific Cardiac Channelopathy Syndromes

Brugada Syndrome

COR LOE Recommendations for Brugada Syndrome

I B-NR
1. In asymptomatic patients with only inducible type 1 Brugada

electrocardiographic pattern, observation without therapy is
recommended.

I B-NR

2. In patients with Brugada syndrome with spontaneous type 1 Brugada
electrocardiographic pattern and cardiac arrest, sustained VA or a
recent history of syncope presumed due to VA, an ICD is recommended
if a meaningful survival of greater than 1 year is expected.

I B-NR
3. In patients with Brugada syndrome experiencing recurrent ICD shocks

for polymorphic VT, intensification of therapy with quinidine or catheter
ablation is recommended.



Cardiac Channelopathies

Specific Cardiac Channelopathy Syndromes

Brugada Syndrome (contd.) 

COR LOE Recommendations for Brugada Syndrome

I B-NR

4. In patients with spontaneous type 1 Brugada
electrocardiographic pattern and symptomatic VA who either
are not candidates for or decline an ICD, quinidine or catheter
ablation is recommended.

IIa B-NR

5. In patients with suspected Brugada syndrome in the absence of
a spontaneous type 1 Brugada electrocardiographic pattern, a
pharmacological challenge using a sodium channel blocker can
be useful for diagnosis.



Cardiac Channelopathies

Specific Cardiac Channelopathy Syndromes

Brugada Syndrome (contd.) 

COR LOE Recommendations for Brugada Syndrome

IIb B-NRSR

6. In patients with asymptomatic Brugada syndrome and a
spontaneous type 1 Brugada electrocardiographic pattern, an
electrophysiological study with programmed ventricular
stimulation using single and double extrastimuli may be
considered for further risk stratification.

IIb C-EO
7. In patients with suspected or established Brugada syndrome,

genetic counseling and genetic testing may be useful to
facilitate cascade screening of relatives.

SR indicates systematic review. 



Short QT syndrome

• Asymptomatic:  
– males -QTc <330 ms

– Females-QTc <340 ms

• Symptoms or F/H of SCD: 
– males- QTc intervals <360ms 

– Females- 370 ms





Gollob score 



SQTS is characterized by a high lethality

• cardiac arrest was the most frequent first clinical presentation (34%) 

• it usually occurs in adults (median age 30 years)

• no specific triggers for episodes 

• SQTS has to be excluded in patients without structural heart disease presenting with SCD.

• syncope was the first presenting symptom in 24% of cases 

• palpitations 31%

• AF was present in >80% of them despite his young age (even in adolescents and children). 

• AF constitutes one of the main findings of SQTS and therefore it is recommended to take it 

into account in the management of young patients with lone atrial fibrillation.



• Secondary causes of short QT must also be excluded 

– hyperthermia, hyperkalemia, hypercalcemia, acidosis and alterations of the 

autonomic tone.

• ECG-

– constant QT values and a lack of adaptation to heart rate with failure to 

prolong adequately at slower heart rates and abnormal shortening during 

acceleration (pseudonormalization of the QT interval at rapid rates).

• Treatment:

– ICD implantation- mainstay, inappropriate shocks. complications in the young 

– Drugs: Class I drugs – but Quinidine best studied. Disopyramide effective. 

Propafenone has shown effective in suppressing AF upto 2 years. 



Cardiac Channelopathies

Specific Cardiac Channelopathy Syndromes

Short QT Syndrome 

COR LOE Recommendations for Short QT Syndrome

I B-NR
1. In asymptomatic patients with a short QTc interval, observation

without treatment is recommended.

I B-NR
2. In patients with short QT syndrome who have a cardiac arrest or

sustained VA, an ICD is recommended if meaningful survival
greater than 1 year is expected.

IIa C-LD
3. In patients with short QT syndrome and recurrent sustained VA,

treatment with quinidine can be useful.

IIa C-LD
4. In patients with short QT syndrome and VT/VF storm,

isoproterenol infusion can be effective.

IIb C-EO
5. In patients with short QT syndrome, genetic testing may be

considered to facilitate screening of first-degree relatives.



CPVT

• is characterized by ventricular ectopy induced by exercise or emotional stress

• most commonly caused by mutations of the ryanodine receptor gene (RYR2) which encodes a 

sarcoplasmic calcium ion channel

• The onset of symptoms typically occurs in childhood and adolescence. 

• Exercise stress testing is important for diagnosis

• During exercise stress testing, ectopy is enhanced at greater levels of activity and often a 

“bidirectional” VT with a beat-to-beat 180° rotation of the QRS complex is observed. 

• If left untreated, CPVT is lethal in 30–50% of patients. 

• Although beta-blockers are the recommended therapy, many patients will continue to have 

arrhythmic symptoms and may need to have an ICD placed





Cardiac Channelopathies

Specific Cardiac Channelopathy Syndromes

Catecholaminergic Polymorphic Ventricular Tachycardia

COR LOE
Recommendations for Catecholaminergic Polymorphic Ventricular 

Tachycardia

I B-NR
1. In patients with catecholaminergic polymorphic ventricular tachycardia,

a beta blocker is recommended.

I B-NR

2. In patients with catecholaminergic polymorphic ventricular tachycardia
and recurrent sustained VT or syncope, while receiving adequate or
maximally tolerated beta blocker, treatment intensification with either
combination medication therapy (e.g., beta blocker, flecainide), left
cardiac sympathetic denervation, and/or an ICD is recommended.

IIa B-NR
3. In patients with catecholaminergic polymorphic ventricular tachycardia

and with clinical VT or exertional syncope, genetic counseling and
genetic testing are reasonable.



Cardiac Channelopathies

COR LOE Recommendations for Cardiac Channelopathies

I B-NR

1. In first-degree relatives of patients who have a causative
mutation for long QT syndrome, catecholaminergic polymorphic
ventricular tachycardia, short QT syndrome, or Brugada
syndrome, genetic counseling and mutation-specific genetic
testing are recommended.

I B-NR
2. In patients with a cardiac channelopathy and SCA, an ICD is

recommended if meaningful survival of greater than 1 year is
expected.



Summary

• Sudden death in the young is statistically rare but a treatable entity. 

• About 25% of cases occur during sports 

• Most have underlying heart disease, with HCM and coronary artery 

anomalies being most common in most series.

• ARVD and LQTS are the most common primary arrhythmic causes of SCD. 

• It is estimated that early CPR and widespread availability of AEDs could 

prevent about 25% of pediatric sudden deaths.


