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Genetic testing for inherited cardiomyopathies
plays an increasingly valuable role in family man-
agement. As understanding of the genetic archi-
tecture of these diseases continues to grow, so
does the ability to use genetics in the clinical
setting. At present, many genetic testing options
exist, ranging from targeted panels to more
comprehensive approaches, such as exome and
genome sequencing. Advances in sequencing
technology have allowed faster and more afford-
able gene tests, and this has translated to greater
uptake worldwide. With the challenges of inter-
preting the numerous variants that are identified
through comprehensive testing methods well

described,1–3 collective international efforts to
ensure a standardized approach are beginning to
be realized. The ultimate benefit of this will be
greater certainty around the genetic causes of
inherited cardiomyopathies, translating to better
care of patients and their families.

This article aims to provide an overview of the
current state of genetic testing for inherited cardio-
myopathies, highlighting the considerable benefit
for patients and their families when used with
care and in a center with specialized multidisci-
plinary expertise as well as discussing the chal-
lenges and the collective efforts aimed at
overcoming these.
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KEY POINTS

� Genetic testing is a valuable part of management of families with inherited cardiomyopathies.

� Interpretation of variants is a key challenge, although efforts are being made to ensure a standard-
ized approach.

� Public sharing of variant data is necessary to allow us to gain the greatest value of cardiac genetic
testing.

� Care should be taken at all points in the genetic testing process to minimize potential harms.

� A specialized multidisciplinary clinic incorporating cardiologists and genetic counselors at mini-
mum is the ideal model of care for families with inherited cardiomyopathies.
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GENETIC BASIS OF INHERITED
CARDIOMYOPATHIES AND ROLE OF
GENETIC TESTING

Inherited cardiomyopathies are clinically and
genetically heterogeneous diseases with a com-
bined prevalence of at least 1 in 200 to 500
in the general population.4–7 Genetic testing does
not identify an underlying cause of disease in all
families, with the diagnostic yield ranging from
20% to 50% (Table 1). Some gene-elusive cases
may be solved by discovery of new genes in the
future; however, there is growing recognition that
many are likely to represent nonfamilial disease
subtypes.8–10

Hypertrophic cardiomyopathy (HCM) is the
most prevalent of the inherited cardiomyopathies
and recognized as a disease of the sarcomere.7,11

Genetic testing typically involves a minimum of
8 sarcomere and additional phenocopy genes,
although approximately 80% who test positive
have causative variants in MYBPC3 and
MYH7.12,13 The diagnostic yield when testing the
index case (proband) with a definite clinical diag-
nosis of HCM is approximately 30% to 40%,
although depending on several factors, such as
positive family history and age at diagnosis.8,14

Familial dilated cardiomyopathy (DCM) is due to
numerous underlying disease mechanisms7 and in
contrast to HCM the underlying genetics can be
more difficult to elucidate. Causative genes have
historically included a long list of candidates; how-
ever, newer sequencing approaches have allowed
this to be narrowed considerably.15,16 At present,
truncating variants in TTN (TTNtv) have been
shown to account for 20% to 25% of familial
DCM, the largest proportion of cases with a ge-
netic diagnosis.17 Variants in LMNA account for
5% to 10% of familial DCM and often present
clinically with conduction disease.18

Arrhythmogenic right ventricular cardiomyopa-
thy (ARVC) is characterized by progressive fibro-
fatty replacement of the myocardium, affecting
the right and sometimes left ventricles.19 Geneti-
cally, it is caused by variants in desmosome genes.
To date, 6 genes are known to cause ARVC,
although variants in PKP2 account for the largest
proportion of cases.20 Loss-of-function variants in
DSP are also an important cause and more likely
to result in left-sided ARVC and/or DCM.21

Inherited cardiomyopathies are typically inherited
asanautosomaldominant trait. Clinical heterogene-
ity is a hallmark feature, with some patients present-
ing with minimal or no symptoms, whereas others
develop severe heart failure requiring cardiac trans-
plantationor suddencardiac death. Suddencardiac
death can occur as one of the first presentations of
disease. Among postmortem series, inherited heart
diseases contribute to a majority of causes of sud-
den cardiac death among those aged less than
35 years.22 Approximately 40%of cases remain un-
explained even after comprehensive postmortem
investigation, termed sudden unexplained death,
and are presumed to be an inherited primary
arrhythmogenic disorder. A further 16% are due to
inherited cardiomyopathies.

THE PROCESS OF CARDIAC GENETIC
TESTING

Cardiac genetic testing is performed in 2 stages.
The first, proband genetic testing, involves identi-
fying the individual in a family with the most overt
clinical phenotype. The proband’s DNA sample
undergoes sequencing of several cardiac genes
to elucidate the underlying genetic cause. If a
causative variant is identified, this can then be
used as a valuable tool in the family, allowing the
second stage, known as cascade genetic testing.
Genetic testing yields for inherited cardiomyopa-
thies are shown in (Fig. 1).

Proband Genetic Testing

A blood sample is collected from the proband after
pretest genetic counseling and informed consent,
which is then sent to a clinical testing laboratory.
Several genes are sequenced to try to identify a
rare sequence change that can be attributed as
the cause of disease. The size of the gene panel
tested varies, with a current trend to include
more genes. This means genetic testing is often
comprehensive, although comprising many genes
with little or no disease association. The turn-
around time for a result may be approximately 8
weeks to 12 weeks. Generating the genetic report
can be challenging, requiring clinical interpretation
of the variants and their potential impact on clinical

Table 1
Genetic basis of inherited cardiomyopathies

Phenotype Genes

Diagnostic
Yield of
Genetic Testing

HCM MYBPC3, MYH7,
TNNT2, TNNI3,
TPM1, MYL2,
MYL3, ACTC1

30%–50%

Familial
DCM

TTN, LMNA, PLN 20%–30%

ARVC PKP2, DSP, DSC2,
DSG2, JUP,
TMEM43

50%
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