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Learning Objectives

1. Review genetic testing principles and practices with focus on cardiovascular 
diseases
2. Discuss medically actionable genes in personal health care
3. Explain proactive genetic screening for personalized risk assessments
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Genetic testing

• Gene panels fully sequence coding region of 
genes

• Gene panel testing is available for 
cardiomyopathies, arrhythmias, familial 
hypercholesterolemia, neuromuscular disease, 
aortopathies and other cardiovascular 
diseases



Genetic risk scores

• Genetic risk scores assess high frequency variation

• Each variant has small effect and is summed 
together for risk assessment

• Similar to ancestry testing

• Uses array-based strategy (SNP chips)



Cardiomyopathy subtypes

HYPERTROPHICDILATED ARRHYTHMOGENIC



Ambry: http://www.ambrygen.com/tests/cmnext

Genetic spectrum of 
cardiomyopathy: 
Hypetrophic
Cardiomyopathy (HCM)

MYBPC3
MYH7



40 yo F with progressive dyspnea and fatigue, 
systolic murmur increased on inspiration

PMSHx:   G2P2
Fam Hx:  thinks some relatives had “heart problems”
ROS: palpitations, lightheaded episodes 



Genetic testing identified MYH7 p.Ala797Thr

Gene panel:  
MYH7 A797T +  



https://www.ncbi.nlm.nih.gov/clinvar/variation/42901/

ClinVar:  Database of Genetic Variants



Cascade testing for family members

Gene panel:  
MYH7 A797T +  

Site specific testing:
MYH7 A797T +  

Site specific testing:
MYH7 A797T -



Ambry: http://www.ambrygen.com/tests/cmnext

Dilated cardiomyopathy: 
more genes, more 
mutations

TTN





Protein disrupting variation in TTN is present in 
the general population

Golbus et al. Circulation Cardiovasc Gen 2012



Jansweijer et al. Eur J Heart Failure 2017



Ambry: http://www.ambrygen.com/tests/cmnext

LMNA and SCN5A
associate with 
increased arrhythmia 
risk



52 yo male with cardiomyopathy and 
palpitations.  
LVEF 36% by MRI, no LGE.  
Treated with sacubitril/valsartan with 
recovery to LVEF 50-55%.  
Holter with NSVT 9 bt run.  

LMNA p.Ala242Val





Value of genetic testing

• Cascade family screening

• Targeted monitoring

• Early diagnosis, early treatment

• Refined treatment recommendations

• Moving towards gene specific treatments

• Family planning



http://oncofertility.northwestern.edu/blog/2009/11/preimplantation-genetic-testing-and-oncofertility

Pre-implantation Genetic Diagnosis





Hypertrophic Cardiomyopathy

Phenotype→Genotype

Normal heart
Mild HCM
Risk relates to genotype?
Risks related to phenotype?

Genotype→Phenotype



eMERGE: electronic Medical Records and Genomics



Recommended to report known pathogenic and likely pathogenic

Variant of 
Uncertain 

Significance

Likely 
Pathogenic

Pathogenic
Likely 

Benign
Benign



Supplemental Table 2. ACMG Genes by Cardiac and Cancer Designation 

 

 

ACMG Cardiac 
Genes 

ACMG Cardiac 
Genes 

ACMG Cancer 
Genes 

ACMG Cancer 
Genes 

Other ACMG 
Genes 

ACTA2 MYH7 APC SDHB ATP7B 

ACTC1 MYL2 BMPR1A SDHC CACNA1S 

APOB MYL3 BRCA1 SDHD OTC 

COL3A1 PCSK9 BRCA2 SMAD4 RYR1 

DSC2 PKP2 MEN1 STK11  

DSG2 PRKAG2 MLH1 TP53  

DSP RYR2 MSH2 TSC1  

FBN1 SCN5A MSH6 TSC2  

GLA SMAD3 MUTYH VHL  

KCNH2 TGFBR1 NF2 WT1  

KCNQ1 TGFBR2 PMS2   

LDLR TMEM43 PTEN   

LMNA TNNI3 RB1   

MYBPC3 TNNT2 RET   

MYH11 TPM1 SDHAF2   

Medically Actionable Genes



58 yo male with MYH7 p.Arg870Cys

National Center for 
Biotechnology Information. 
ClinVar; Variation ID 14120, 
https://preview.ncbi.nlm.nih.go
v/clinvar/variation/14120



Two years prior presented with L facial droop

Thrombolytics, AF ablation Echo:  LVH, septal thickening, Enlarged left atrium
MRI:  1.4 cm septal thickness,Delayed enhancement
Enlarged atria



Family history

d.62 suddenly 
“heart attack”

d.60 suddenly 



Prospective gene sequencing of medically 
actionable genes

• Patient or physician initiated ordering

• Cancer and/or cardiac genes

• Reports pathogenic/likely pathogenic 

• Biobank prospective sequencing suggests 3-5% 
with actionable findings



Patient-initiated ordering/ Direct to consumer

• Saliva samples

• Common variants for ancestry and risk 
alleles 

• Gene panels now available as “wellness 
screens”
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Patients may come to physicians with genetic information  
Patient-initiated ordering



Genetic screening to consider
• LDLR+, familial hypercholesterolemia

→ statin, PSCK9 inhibitor

• TTR, amyloidosis risk

→ patisiran recently FDA approved

• HFE, hemochromatosis risk (cirrhosis, liver disease, cardiomyopathy) 

→ reduce alcohol intake, avoid supplemental iron, reduce iron intake

• Medically actionable genes

– Cardiomyopathy  genes → consider treating stage 1 hypertension

– LQTS genes → avoid QT prolonging drugs

– Aortopathy genes → consider treating stage  1 hypertension



Thank You


