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Bradycardia
* Sinus bradycardia

e AV block
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Sinus Bradycardia

* SCN5A

* HCN4

* Emery-Dreifuss

* Heterotaxy

» Congenital central hypoventilation (Ondine’s curse)
* |diopathic
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Sinus Bradycardia

* SCN5A
* Familial sinus node dysfunction
Familial AV block
Famial AF
LQT3
Brugada
* SQTS
* Dilated cardiomyopathy
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Sinus Bradycardia

* HCN4
* Hyperpolarization Activated Cyclic Nucleotide gene 4
* Codes “funny” current, slow resting membrane current
* Allows Na and K both
 SSS, Brugada, Noncompaction
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Sinus Bradycardia

* Emery-Dreifuss
» Skeletal muscle and heart
* EMD gene —X linked
FHL1 gene — X linked
LMA gene — autosomal dominant or recessive (rare)
Sinus bradycardia in teens or 20s
* Silent atrium
* AV block
* Ventricular arrhythmias occur late
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Sinus Bradycardia

* Congenital Central Hypoventilation
* PHOX2B gene
* Protein aids neuronal differentiation and maturation
 RARE
 Sinus arrest can lead to sudden death
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AV Block

_

* Congenital
* Heterotaxy
* Maternal lupus

* Acquired

* SCN5A

NKX2.5

Myotonic dystrophy
Kearns-Sayre

* Lyme
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AV Block

* SCN5A

* Progressive familial heart block
LQT3

Brugada

Familial AF

SSS

Dilated cardiomyopathy

LV noncompaction
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AV Block

* NKX2.5
* Progressive familial AV block
* Familial AF
* ASD
* VSD, Truncus, TOF, HLHS
* Congenital hypothyroid
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AV Block

* Myotonic Dystrophy
* Abnormal repeats in DMPK or CNBP gene
* Progressive AV block
* Risk of sudden death
* Pacemaker at first sign of block
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AV Block

e Kearns-Sayre Syndrome
* Weakness, myopathy
* Ptosis, ophthalmoplegia
* Retinal pigmentation abnormalities
* Hearing loss
* Short stature
* Progressive AV block

e Mitochondrial DNA deletion
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Ventricular Fibrillation

* |diopathic

* Rare genetic ID
* Marsman 2014: CALM1 gene
* tenSande 2016: DPP6

* Early repolarization syndromes
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Ventricular Fibrillation

* CALM1 gene
* Marsman 2014
e Calmodulin
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Ventricular Fibrillation

* DPP6
* Dipeptidyl aminopeptidase-like protein 6
* Regulator of potassium channels
* tenSande 2016
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Ventricular Fibrillation

* Early repolarization syndromes
* “)” wave syndromes
* J point elevation >1 mm in 2 leads
* J point can be slurred or notched

* Four types
* Type 1: Lateral leads
* Type 2: Inferior and lateral
* Type 3: Global
* Type 4: Brugada
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Ventricular Fibrillation

 Early Repolarization
* Up to 20% of male athletes
e Sudden death rare
* No screening value
* Considered normal unless/until an event
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* Incidence
* 1/400 pediatric population
» 1/800 swiss army recruits
» 1/200 family of index patient
* 1/10 Ebstein’s
* Some forms of HCM
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* Inheritance
* >99% sporadic

e Rarely familial
e Massumi 1967 - associated WPW and HCM
* Gollob 2001 - PRKAG2 gene (both HCM and non-HCM phenotypes)
* Tunon 2008 - LAMP2 gene (Glycogen storage, Danon disease)

RS« REE.
ST O L



* Natural History

* Obeyesekere 2012, Circ — 1% sudden death every 8 years
* Meta analysis of 1869 published asymptomatic patients.
» 7-43 years of age.
* 1% SCD every 8 years (1% in 5 years for teenagers).
* Conclusion: don’t need to intervene on asymptomatic patients.
* Santinelli 2009, JACC
* 184 asymptomatic WPW pts

e EP study at 10 years of age
* Followed without ablation or meds, average of 5 years
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* Natural History

e Santinelli 2009, JACC

* 184 asymptomatic WPW pts
e EP study at 10 years of age
* Followed without ablation or meds, average of 5 years
* 53 became symptomatic
19 had documented AF with rapid conduction (>280 bpm)
* None during sports
e 3 cardiac arrest, 3 syncope
e Short RR interval at cath and multiple pathways increase risk
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* Risk stratifying

* EKG and holter
* Intermittent delta wave = probably low risk
* Multiple delta wave morphologies = high risk

* Stress test
* Abrupt loss of delta wave = probably low risk

e EP study
e Shortest pre-excited RR interval during atrial fib <250 msec = probably high risk
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What'’s the yield at autopsy?

* Heart block, VF and WPW will most often have a negative autopsy
and negative genetics

* Autopsy much more likely to yield the correct diagnosis if the patient
isn’t dead.
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What'’s the yield at autopsy?

* The goal of this entire conference is to redirect patient flow.

* We want to stop sending patients to the medical examiner and start
sending them to the cardiologist’s office.

e So, how do we do that????
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* Survival <5% nationally

* Security officers trained in CPR and AED use
* AEDs positioned everywhere
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105 VF arrests
e 74% survival when AED used in < 3 minutes

_
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* What does this mean for the young athlete?

* What could we do about screening?
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Thanks!



















































