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Introduction
Multiple organizations have issued practice guidelines and statements recommending 
genetic testing for heritable heart conditions. The American College of Medical Genetics 
and Genomics published a 2018 practice resource which recommended genetic testing 
using a 39 gene panel for patients with  cardiomyopathy and at-risk relatives. The Heart 
Rhythm Society and European Heart Rhythm Association published a 2011 consensus 
statement which recommended a 9 gene panel for individuals with a suspected 
arrhythmic disorder. In a 2020 scientific statement on genetic testing, the American 
Heart Association reiterated the findings of the ClinGen Aortopathy  Working Group 
which found definitive evidence associating 11 genes with heritable thoracic aortic 
aneurysms and dissections along with moderate/limited evidence for an additional 
8 genes. Consequently, a retrospective analysis was conducted on the results from 
cardiogenomic testing in our laboratory to evaluate diagnostic yield.

Methods
Panel based testing included 10 genes for aortopathy and the MED12 c.3020A>G variant, 
29 genes for arrhythmia, and 48 genes for cardiomyopathy. Disease-associated variants 
(pathogenic and likely pathogenic) and variants of uncertain significance (VUS) were 
reported for all panels. Data included 1385 aortopathy panels, 596 arrhythmia panels, 
and 831 cardiomyopathy panels.

Panel Variant interpretation % of Reportable 
variants identified

Aortopathy

Pathogenic 9.6%

Likely pathogenic 6.6%

VUS 83.8%

Arrhythmia

Pathogenic 15.3%

Likely pathogenic 7.8%

VUS 76.9%

Cardiomyopathy

Pathogenic 8.8%

Likely pathogenic 4.1%

VUS 87.1%

Figures

Diagnostic yield from cardiogenomic panel testing 
for inherited cardiovascular diseases 
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Results
• Disease-associated variants (pathogenic/likely pathogenic) were identified in 2% of 

aortopathy, 13% of arrhythmia, and 16% of cardiomyopathy panels. 
• VUS were the most common variant interpretation identified including 83.8% of 

aortopathy, 76.9% of arrhythmia, and 87.1% of cardiomyopathy reportable variants 
(Table 1). 

• One cardiomyopathy panel reported a single pathogenic PKP2 gene variant along with 
seven VUS in the DSP, MYH7, RYR2, SGCD, and TTN genes. 

• A majority of reportable variants were identified for the aortopathy panel in the FBN1 
(32%), MYH11 (17%) and COL3A1 (17%) genes (Figure 1A), for the arrhythmia panel in 
the KCNQ1 (13%), SCN5A (11%) RYR2 (11%) and KCNH2 (11%) genes (Figure 1B), and 
for the cardiomyopathy panel in the TTN (37%), ALMS1 (10%), MYBPC3 (6%) and 
MYH7 (6%) genes (Figure 1C).

• Only one cardiomyopathy sample had more than one disease-associated variant; 
a FKTN gene pathogenic variant and a likely pathogenic variant in the DSP gene. 

• Only 1% of aortopathy panels had more than one reportable variant, but significantly 
more of such scenarios were seen in arrhythmia (12%) and cardiomyopathy (35%) 
testing. Nearly all such cases involved 1 one more VUS. 

Conclusions
• The large proportion of VUS identified create result interpretation challenges. There is 

currently active debate in the field around the clinical utility of reporting such variants.     
• These results reaffirm the diagnostic value of panel based, genetic testing for inherited 

cardiovascular diseases and illustrate testing challenges.  
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Figure 1. Frequency of reportable variants (pathogenic, likely pathogenic, 
and VUS) across the 10 most common genes in the aortopathy (A), 
arrhythmia (B), and cardiomyopathy (C) panels. 
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Table 1. Percent of each type of reportable variants identified for each 
cardiogenomic panel
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