
Do I need Genetic Testing?

CM Seifer

(S Clarke)



Do I need (to refer my patient for) 
Genetic Testing?

CM Seifer

(S Clarke)



Faculty/Presenter Disclosure

• Faculty: 

CM Seifer

• Relationships with commercial interests:

Not Applicable



• Clues about Ancestry
• Predictions about health
• Common Traits



Objectives

• Identify who may need genetic testing

• Role of Inherited Arrhythmia and 
Cardiomyopathy Clinics in investigating 
patients and families

• Know where to refer patients/families for 
cardiac assessment of possible inherited 
conditions



Case 1

• 21 yo female 6 weeks postpartum

• No significant medical or family history

• Found dead in her bed by her sister at 0800

• Autopsy normal (including toxicology)

• Sudden unexplained death syndrome (SUDS)

• What next?



Heart Rhythm 2013
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Case 1



Case 1 - First Degree Relative



QTc = 540 ms

Case 1 - First Degree Relative



Schwartz  et al, Circulation  1993

• LQTS risk score = 3.5
• Unequivocally pathogenic 

mutation (?)
• QTc > 500 ms



KCNQ1 (C to T nucleotide substitution in exon 4): This variant has previously been detected in 
individuals with LQTS…..as far as we are aware, this variant has not been seen in normal control or 
population based cohorts. There is evidence to suggest this variant is pathogenic 

however in the absence of further evidence, we are uncertain and molecular 

analysis of other affected family members is recommended.

SCN5A (exon 28): has not been described in the literature and has not been detected in normal 

control or population based cohorts. The pathogenicity of this variant is uncertain.

Analysis of KCNH2, 
KCNE1, KCNE2 

Analysis of KCNQ1 Analysis of SCN5A

No pathogenic variant 
detected

Heterozygous for 
c.671C>T (p.Thr224Met)

Heterozygous for the 
unclassified variant 
c.5948C>G (p.Ala1983Gly

Molecular analysis of the KCNQ1, KCNH2, KCNE1, KCNE2 and SCN5A

Case 1 - first degree relative 
(sister with prolonged QT interval)



Classifying a gene change
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KCNQ1 (C to T nucleotide substitution in exon 4): There is evidence to suggest that c.671C>T 
(p.Thr224Met) is pathogenic and therefore this is consistent with a diagnosis of familial long QT 
syndrome. 

This result provides further evidence in the support of pathogenicity of c.671C>T 

(p.Thr224Met) 

Analysis of KCNQ1
Analysis of SCN5A 
(variant c.5948C>G 
(p.Ala1983Gly)

Heterozygous for 
c.671C>T (p.Thr224Met)

Not detected

Molecular analysis of the KCNQ1, KCNH2, KCNE1, KCNE2 and SCN5A

Case 1 - 21 yo female RIP 6/52 
postpartum (Proband)
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Case 1 - LQTS

unaffected, negative 
genetic testing

Normal QT interval



Case 1 LQTS family
• 19 yo sister is maintained on nadolol; dose 

aimed at 30% reduction in heart rate on 
exercise

• 45 yo mother (intermittently) maintained on 
nadolol; declined follow-up 

• 12 yo brother is maintained on nadolol and 
followed by pediatric EP





Case 2



Case 2



Case 2



ARVC



ARVC



Case 2 - 20 yo male (ARVC)

molecular autopsy
DNA 



RESULTS & VARIANT 
INTERPRETATION

Sequence analysis of the DES, 
DSC2, DSG2, DSP, JUP, LMNA, 
PKP2 and TMEM43

Sequence Analysis: 8 Gene 

ARVC Panel
Dosage Analysis of PKP2

No pathogenic variant detected
Duplication of exons 8 and 9 
detected

This variant is predicted to be pathogenic

Case 2 - 20 yo male (ARVC)
(Proband)



Case 2 - 20 yo male (ARVC)

20 22 17

49

No clinical 
evidence of ARVC

Clinical evidence of ARVC



ARVC – 2010 Task Force Criteria

ARVC Task Force, Circulation 2010

RV Biopsy
Family History

-pathogenic mutation



Case 2 ARVC family

• 17 yo sister will have periodic follow-up in 
adult arrhythmia clinic with intermittent ECG, 
Holter monitor, imaging (likely every 1-2 years 
until 25 and then q5 years)

• 49 yo father has declined further follow-up at 
this time



Role of Genetic Testing

• 3 situations that warrant testing

– Clear diagnosis in proband and a

positive genetic test aids in prognosis and Rx

– Proband results facilitate family screening

– Borderline case may help as a tie breaker

• Not a useful screen in every patient with minimal evidence of 

a disease

• Counseling before testing and complex interpretation 

afterwards

• Yield 20-75% in these conditions



Inherited Heart Rhythm Clinics (2015):



Inherited Heart Rhythm Clinics (2016)



Summary

• Genetic testing is a component of patient 
assessment and management

• Genetic test interpretation needs a specialty team 
approach 

• The yield of genetic testing is variable depending on 
the condition 

• Positive genetic test does not always = disease

• Negative genetic test does not always = no disease






