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Familial hypertrophic cardiomyopathy

Description

Hypertrophic cardiomyopathy is a heart condition characterized by thickening (
hypertrophy) of the heart (cardiac) muscle. When multiple members of a family have the
condition, it is known as familial hypertrophic cardiomyopathy. Hypertrophic
cardiomyopathy also occurs in people with no family history; these cases are
considered nonfamilial hypertrophic cardiomyopathy.

In familial hypertrophic cardiomyopathy, cardiac thickening usually occurs in the
interventricular septum, which is the muscular wall that separates the lower left chamber
of the heart (the left ventricle) from the lower right chamber (the right ventricle). In some
people, thickening of the interventricular septum impedes the flow of oxygen-rich blood
from the heart, which may lead to an abnormal heart sound during a heartbeat (heart
murmur) and other signs and symptoms of the condition. Other affected individuals do
not have physical obstruction of blood flow, but the pumping of blood is less efficient,
which can also lead to symptoms of the condition. Familial hypertrophic cardiomyopathy
often begins in adolescence or young adulthood, although it can develop at any time
throughout life.

The symptoms of familial hypertrophic cardiomyopathy are variable, even within the
same family. Many affected individuals have no symptoms. Other people with familial
hypertrophic cardiomyopathy may experience chest pain; shortness of breath,
especially with physical exertion; a sensation of fluttering or pounding in the chest (
palpitations); lightheadedness; dizziness; and fainting.

While most people with familial hypertrophic cardiomyopathy are symptom-free or have
only mild symptoms, this condition can have serious consequences. It can cause
abnormal heart rhythms (arrhythmias) that may be life threatening. People with familial
hypertrophic cardiomyopathy have an increased risk of sudden death, even if they have
no other symptoms of the condition. A small number of affected individuals develop
potentially fatal heart failure, which may require heart transplantation.

Nonfamilial hypertrophic cardiomyopathy tends to be milder. This form typically begins
later in life than familial hypertrophic cardiomyopathy, and affected individuals have a
lower risk of serious cardiac events and sudden death than people with the familial form.
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Frequency

Familial hypertrophic cardiomyopathy affects an estimated 1 in 200 people worldwide. It
is the most common genetic heart disease in the United States. The familial form of
hypertrophic cardiomyopathy accounts for more than half of cases.

Causes

Variants (also known as mutations) in one of several genes can cause familial
hypertrophic cardiomyopathy; the most commonly involved genes are MYH7, MYBPC3,
TNNTZ2, and TNNI3. Other genes may also be involved in this condition, including some
that have not been identified.

The proteins produced from the genes associated with familial hypertrophic
cardiomyopathy play important roles in tensing (contraction) of the heart muscle by
forming muscle cell structures called sarcomeres. Sarcomeres, which are the basic
units of muscle contraction, are made up of thick and thin protein filaments. The
overlapping thick and thin filaments attach to each other and release, which allows the
filaments to move relative to one another so that muscles can contract. In the heart,
regular contractions of cardiac muscle pump blood to the rest of the body.

The protein produced from the MYH7 gene, called cardiac beta (b)-myosin heavy chain,
Is the major component of the thick filament in sarcomeres. The protein produced from
the MYBPC3 gene, cardiac myosin binding protein C, associates with the thick filament,
providing structural support and helping to regulate muscle contractions.

The TNNT2 and TNNI3 genes provide instructions for making cardiac troponin T and
cardiac troponin |, respectively, which are two of the three proteins that make up the
troponin protein complex found in cardiac muscle cells. The troponin complex
associates with the thin filament of sarcomeres. It controls muscle contraction and
relaxation by regulating the interaction of the thick and thin filaments.

It is unknown how variants in sarcomere-related genes lead to hypertrophy of the heart
muscle and problems with heart rhythm. The variants may result in production of an
altered sarcomere protein or reduce the amount of the protein. An abnormality in or
shortage of any one of these proteins may impair the function of the sarcomere,
disrupting normal cardiac muscle contraction. Research shows that, in affected
individuals, contraction and relaxation of the heart muscle are abnormal, even before
hypertrophy develops. However, it is not clear how these contraction problems are
related to hypertrophy or the symptoms of familial hypertrophic cardiomyopathy.

Nonfamilial hypertrophic cardiomyopathy is not caused by variants in sarcomere-related
genes. The genetic cause of these cases is unknown. Researchers believe the
nonfamilial form of the condition is due to a combination of genetic and environmental
factors.

Learn more about the genes associated with Familial hypertrophic cardiomyopathy

* MYBPC3
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https://medlineplus.gov/genetics/gene/myh7/
https://medlineplus.gov/genetics/gene/mybpc3/
https://medlineplus.gov/genetics/gene/tnnt2/
https://medlineplus.gov/genetics/gene/tnni3/
https://medlineplus.gov/genetics/gene/mybpc3/

* MYH7

*  PRKAG2
- TNNI3

- TNNT2
« TIN

Additional Information from NCBI Gene:

« ACTC1
e ACTN2
e CALR3
e CSRP3
e JPH2

e MYL2

e MYL3
 MYOZ2
e NEXN

* PLN

« TCAP
 TPM1

« VCL
Inheritance

Familial hypertrophic cardiomyopathy is inherited in an autosomal dominant pattern,
which means one copy of the altered gene in each cell is sufficient to cause the disorder.
Rarely, both copies of the gene are altered, leading to more severe signs and
symptoms.

In most cases, an affected person has one parent with the condition.

Nonfamilial hypertrophic cardiomyopathy is not inherited. Its cause is complex and likely
involves many genetic and environmental factors.

Other Names for This Condition

* Brock&#x27;s disease

» Familial asymmetric septal hypertrophy
* HCM

» Hereditary ventricular hypertrophy
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https://medlineplus.gov/genetics/gene/tnni3/
https://medlineplus.gov/genetics/gene/tnnt2/
https://medlineplus.gov/genetics/gene/ttn/
https://www.ncbi.nlm.nih.gov/gene/70
https://www.ncbi.nlm.nih.gov/gene/88
https://www.ncbi.nlm.nih.gov/gene/125972
https://www.ncbi.nlm.nih.gov/gene/8048
https://www.ncbi.nlm.nih.gov/gene/57158
https://www.ncbi.nlm.nih.gov/gene/4633
https://www.ncbi.nlm.nih.gov/gene/4634
https://www.ncbi.nlm.nih.gov/gene/51778
https://www.ncbi.nlm.nih.gov/gene/91624
https://www.ncbi.nlm.nih.gov/gene/5350
https://www.ncbi.nlm.nih.gov/gene/8557
https://www.ncbi.nlm.nih.gov/gene/7168
https://www.ncbi.nlm.nih.gov/gene/7414

» Heritable hypertrophic cardiomyopathy
» Idiopathic hypertrophic subaortic stenosis
* Subaortic hypertrophic stenosis

Additional Information & Resources

Genetic Testing Information

* Genetic Testing Registry: Hypertrophic cardiomyopathy 1 (https://www.ncbi.nlm.nih.
gov/gtr/conditions/C3495498/)

* Genetic Testing Registry: Hypertrophic cardiomyopathy 2 (https://www.ncbi.nlm.nih.
gov/gtr/conditions/C1861864/)

» Genetic Testing Registry: Hypertrophic cardiomyopathy 4 (https://www.ncbi.nlm.nih.
gov/gtr/conditions/C1861862/)

» Genetic Testing Registry: Hypertrophic cardiomyopathy 7 (https://www.ncbi.nim.nih.
gov/gtr/conditions/C1860752/)

Genetic and Rare Diseases Information Center

» Familial hypertrophic cardiomyopathy (https://rarediseases.info.nih.gov/diseases/72
29/index)

Patient Support and Advocacy Resources

» National Organization for Rare Disorders (NORD) (https://rarediseases.org/)

Clinical Trials

» ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Familial hypertrophic c
ardiomyopathy%22)

Catalog of Genes and Diseases from OMIM

« CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 2; CMH2 (https://omim.org/entr
y/115195)

« CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 3; CMH3 (https://omim.org/entr
y/115196)

« CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 4; CMH4 (https://omim.org/entr
y/115197)

« CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 6; CMHS (https://omim.org/entr
y/600858)
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CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 1; CMH1 (https://omim.org/entr
y/192600)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 8; CMHS8 (https://omim.org/entr
y/608751)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 10; CMH10 (https://omim.org/e
ntry/608758)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 25; CMH25 (https://omim.org/e
ntry/607487)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 11; CMH11 (https://omim.org/e
ntry/612098)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 12; CMH12 (https://omim.org/e
ntry/612124)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 7; CMH7 (https://omim.org/entr
y/613690)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 13; CMH13 (https://omim.org/e
ntry/613243)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 14; CMH14 (https://omim.org/e
ntry/613251)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 15; CMH15 (https://omim.org/e
ntry/613255)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 17; CMH17 (https://omim.org/e
ntry/613873)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 18; CMH18 (https://omim.org/e
ntry/613874)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 20; CMH20 (https://omim.org/e
ntry/613876)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 9; CMH9 (https://omim.org/entr
y/613765)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 21; CMH21 (https://omim.org/e
ntry/614676)

CARDIOMYOPATHY, FAMILIAL HYPERTROPHIC, 16; CMH16 (https://omim.org/e
ntry/613838)

Scientific Articles on PubMed

PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28Cardiomyopathy,+Hypertroph
ic,+Familial%e5BMAJR%5D%29+AND+%28familial+hypertrophic+cardiomyopathy%
5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22la
st+1800+days%22%5Bdp%5D)
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