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STRUCTURAL HEART DISEASE

MYOCARDIAL DISEASE COMGEMITAL HEART DISEASE VASCULAR ANOMALIES
0°79°2 SNIRND 27 017 @ & |
1 '3 / 1 O O O O O Hypertrophic, dilated, arrhythmogenic — Tetralogy of Fallot, truncus arteriosus, Vascular rupture (Marfan syndrome,
and non-compaction cardiomyopathy aartic coarctation, transposition of the Ehlers-Danlas)
great arteries Coronary anomalies
Acrtopathy
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Idiopathic ventricular Jowave syndrome Cardiac conduction
A |7 N Y fibrillation [Short OT & early disezse

repolarization}

MEUROLOGICAL DISORDERS SUDDEM INFANT DEATH

3_'7 ||7N ° CONDITIONS WITH POTENTIAL CARDIAC INVOLVEMENT
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CPVT

Catecholaminergic polymorphic ventricular tachycardia
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CPVT

Catecholaminergic polymorphic ventricular tachycardia
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DNA, genes, & chromosomes
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A Prospective Study of Sudden Cardiac Death among Children and
Young Adults.

Bagnall RD, et al. N Engl J Med. 2016 Jun 23;374(25):2441-52.
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A Prospective Study of Sudden Cardiac Death among Children and
Young Adults.

Bagnall RD, et al. N Engl J Med. 2016 Jun 23;374(25):2441-52.
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Role of genetic heart disease in sentinel sudden cardiac arrest survivors across the

age spectrum.
Giudicessi JR, Ackerman MJ. Int J Cardiol. 2018 Nov 1;270:214-220.
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Role of genetic heart disease in sentinel sudden cardiac arrest survivors across the
age spectrum.,
Giudicessi JR, Ackerman MJ. Int J Cardiol. 2018 Nov 1;270:214-220.
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w [VF (n=67) NN'XNN
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» GHDs (n=70)

All SCA Pediatric SCA Adult SCA

P-value'
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Sudden Cardiac Arrest Survivors

Cardiac

o, o &
e ey (26.7%)  31(58.5%) 17 (13.4%)  <0.0001
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Clinical and Genetic Findings in Children Presenting With Ventricular Fibrillation as the First
Manifestation of Cardiovascular Disease
.J Am Heart Assoc. 2020 May 18;9(10):e016322. Hylind RJ, et al.
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4,11%

Impact of genetic tests on survivors of pediatric sudden cardiac arrest.

9, 25%

Chiu SN, et al. Arch Dis Child. 2022 Jan;107(1):41-46
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Key Question
What is the yield and diagnostic utility of genetic testing in apparently unexplained cardiac arrest (UCA)?

Key Finding
Among 228 UCA survivors, whole-exome sequencing identified a pathogenic or likely pathogenic genetic variant in arrhythmia or

cardiomyopathy genes in 10% of cases. When added to phenotyping, genetic testing increased the proportion of “explained” cases from
9% to 18%.

Take Home Message
Genetic testing including assessment of arrhythmia and cardiomyopathy genes should be performed in unexplained cardiac arrest.

— nTpn CASPER 1axn
Cardiac Arrest Survivers with
Preserved EF

Importance of genetic testing in unexplained cardiac arrest

Apparently unexplained
cardiac arrest

Diagnosis after phenotypic
assessment in the post-arrest period

Diagnosis after
genetic testing

16.7% Periodic screening
during follow-up
Unexplalned

Explained

Diagnosis at
follow-up

Navw ,39 yxinn 7'2 ,0"M2a1an 0'7910n
D2'ZN DNIPI AT 1PN ApPX DY 27 01T

228
unselected cases
underwent
WES

Whole-exome
sequencing and
virtual panels

Advanced testing
(e.g. MRI, procainamide,
exercise/epinephrine)

19.7%

Unexplalned

Explained

Unexplained
CASPER inclusion criteria e

Cardiac arrest requiring defibrillation in the
absence of:

1) Coronary stenosis >50%

2) LV ejection fraction <50%

3) Persistent QTc prolongation

Explained
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(>460 ms in males or 480 ms in females)
4) Spontaneous type 1 Brugada ECG
5) Reversible cause of arrest

(e.g. hypokalemia, drugs)

Cases with a pathogenic or likely

Coronary
pathogenic (P/LP) genetic variant

spasm

ERVT

\ Cases without a

P/LP variant

MV

Coronary
spasm
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LQTS CRDS
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https://doi.org/10.1093/eurheartj/ehac145

2020 APHRS/HRS expert consensus statement on the investigation of decedents
with sudden unexplained death and patients with sudden cardiac arrest, and of

Stiles MK, et al. Heart Rhythm. 2021 Jan;18(1):e1-e50

Recommendations for genetic evaluation of SCA survivors

rnp I ﬂl: Dar‘nmmanr’lnﬁnnc QO‘FCII"CI-I"IFCIC

. Genetic evaluation of SCA survivors is recommended for those with a diagnosed or 54,311-322
suspected genetic cardiac disease phenotype when the results are likely to influence
diagnosis, management, or family screening.

. Whnen genetic evaluation 1s perrormed 1n an SLA survivor with a suspected or aiagnosed ~ "~~~
genetic cardiac disease phenotype, it is recommended that evaluations include only
genes where there is robust gene-disease association.

. When genetic evaluation is performed in an SCA survivor with a suspected or diagnosed **

genetic cardiac disease phenotype, assessment of genes or genomic regions that are not
known to be causally related may be considered in select circumstances.

. Genetic evaluation of SCA survivors without a distinct genetic cardiac disease phenotype *°-%%20%:246,323330

may be considered in select circumstances.
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"Damn defibrillators.”




Table 1: Catecholaminergic Polymorphic Ventricular Tachycardia (CPVT)
Score; Adapted from [9]

Exercise stress test or Holter monitoring during exertional activity (REQUIRES =1 exercise
stress test/ambulatory Holter finding)*!

Inducible bidirectional ventricular tachycardia at HR >100 bpm
Inducible PVCs in bigeminy and bidirectional couplets at HR >100 bpm
Inducible PVCs at HR =100 bpm

Baseline HR QTc?

E)T;: =420 ms

421< QTc <460 ms

QTc 2460 ms

CPVT genetic test

Positive for ACMG-graded pathogenic variant

Positive for ACMG-graded likely pathogenic variant

-F'o ive for a variant of uncertain significance

Negative CPVT genetic test (RYR2, CASQ2, TRDN and CALM1-3)
Holter

Ambulatory ventricular ectopy (>2% of total beats)

Imaging (TTE or cardiac MRI/CT)?

Evidence of ischemic or structural heart disease

Age

=50 years at time of sentinel event

Family history*

First-degree relative with definitive CPVT

Suspicious autopsy-negative SCD (e.qg., exertional, near downing) in a first- or second-
degree relative =45 years

Unexplained autopsy-negative SCD in a first- or second-degree relative <45 years

CPVT score (requires an exercise stress test/ambulatory Holder finding):

3.5-12 points: high pretest probability of CPVT (definite/probable CPVT =90% likelihood).
2-3 points: intermediate pretest probability of CPVT (possible CPVT, =50% likelihood).
0.5-1.5 points: low pretest probability of CPVT (nondiagnostic).

<0 points: no evidence of CPVT.

No score: indeterminate.

* Only award points ence for the highest score within this category.
! In the absence of digitalis use/toxicity.
2 Points should not be awarded for QTc values derived from electrocardiograms obtained within one week of a cardiac event
nt, cardiac arrest).
purposes of calculating the CPVT score, imaging parameters defined as left ventricular ejection fraction <55%, left ven-
tricular end-diastolic dimension >58 mm for females and >64 mm for males, regional wall motion abnormalities and presence
of significant vahvular heart disease.
ACMG: American College of Medical Genetics; CT: Computed tomography; HR: Heart rate; MRI: Magnelic resonance imaging;
PVC: Premature ventricular contraction; QTc: Corrected QT interval; SCD: Sudden cardiac death; TTE: Transthoracic echocar-
diogram.
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