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Abstract

Dilated cardiomyopathy is one of the leading causes of heart
failure with high morbidity and mortality. Although more
than 40 genes have been reported to cause dilated
cardiomyopathy, the role of genetic testing in clinical
practice is not well defined. Mutations in the titin (TTN)
gene represent an important subset of known disease-

TTN truncating mutations are a common cause of dilated
cardiomyopathy, occurring in approximately 25% of
familial cases of idiopathic dilated cardiomyopathy and in
18% of sporadic cases. Here, we presented a case of dilated
cardiomyopathy caused by TTN mutation in 20-year-old
male.

causing mutations associated with dilated cardiomyopathy.
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Introduction

Dilated cardiomyopathy (DCM) has an estimated population prevalence of 1:250 and is the commonest cause for heart
transplantation worldwide [ 21, More than 25% of patients with DCM have a genetic predisposition > 31, and emerging data
suggest that genotype has an important impact on prognosis and therapy 1.

Truncating variants in the TTN gene (TTNtv), encoding the giant protein titin, are the commonest genetic subtype of DCM,
accounting for up to 25% of cases P, Titin is an integral sarcomeric protein involved in passive force transmission and plays
essential roles in sarcomere organization, elasticity, and cell signaling 1. In some studies, TTNtv associated with DCM appear
to be highly enriched in the A band B, but more recently, TTNtv mutations in other constitutively expressed exonic regions
have also been implicated in DCM [": &1, In addition, previous studies on TTNtv are inconsistent with respect to arrhythmia
burden '), response to optimal medical therapy (OMT), impact of mutation location /), and prognosis /). In this study, we
report a case of dilated cardiomyopathy caused by TTN mutation in 20-year-old male.

Case Presentation

This case involved a 20-year-old man who presented dyspnea for two days duration. His history diseases was noraml. Physical
examination was remarkable for displaced apical impulse and jugular vein distention. Electrocardiography showed sinus
rhythm 70 bpm, low QRS voltage in limb leads, left ventricular enlargement. Chest Xrays showed a large cardiac shadow (Fig
1). Transthoracic echocardiography revealed dilated 4 chambers, reduced left ventricular ejection fraction 43% (Simpson
Biplane EF 14%), global left ventricular hypokinesia, moderate mitral regurgitation, moderate triscupid regurgitation, systolic
pulmonary artery pressure PAPs=21 mmHg (Fig 2). Cardiac CT revealed dilated left ventricular, dilated left atrium. Normal
coronary arteries (Fig 3). Laboratory tests including mild elevated TSH 6.6 plU/mL (0.27-4.20 plU/mL), normal free T4 1.6
ng/mL (0.71-1.85 ng/mL), normal creatinine 1.2 mg/dL, AST 30.35 U/L, ALT 54.3 U/L, high NT-proBNP= 5447 pg/ml.
Genetic testing showed a TTN gene mutation on chromosome 2, heterozygous, truncating type: NM_001267550.2;
€.58870C>T (NP_001254479.2: p.Arg19624Ter).
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Fig 1: Chest Xrays showed a large cardiac shadow
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Fig 3: Cardiac CT revealed dilated left ventricular, dilated left atrium. Normal coronary arteries
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He received standard treatment for heart failure with 4 drugs
(Empagliflozin, Spironolactone, Carvedilol,
Sacubitril/Valsartan). He gradually improved after 1 month
of follow-up.

Discussion

Titin is an essential component of the sarcomere, providing
most of the passive force ¥, and plays crucial roles in
cardiac and skeletal muscle development, structure,
elasticity, and cell signaling . Doubts were raised about
the pathogenicity of truncating TTN variants as these were
also detected in supposedly healthy control cases [,
However, in a study using a large data set 4, it was found
that tTTN variants associated with DCM are found mainly
in highly expressed exons of the cardiac titin isoforms N2B
and N2BA, which are situated predominantly in the A-band,
whilst the tTTN variants found in control cases are mainly
found in other TTN regions. These selected tTTN variants
have a high a priori (93%) chance of being pathogenic 31,
This was corroborated by another study which found fewer
A-band tTTN variants in the general population than
previously reported I and an a priori chance of
pathogenicity of nearly 98% [*3, Because tTTN variants may
still also be found in control populations, one may surmise
that some tTTN mutations do not induce pathology by itself,
i.e. are of low penetrance, but need a second hit as we
recently demonstrated in peripartum-related cardiomyopathy
and TTN mutations 31, This example of interaction of a
mutation with low penetrance and an environmental factor
(pregnancy) suggests that some tTTN mutations may only
induce pathology at a later stage in life or cause very mild
changes so that apparent controls may have subtle signs of
cardiomyopathy which have gone undetected. These
findings contrast sharply with one of the other main genetic
causes of DCM, mutations in the gene encoding lamin A/C
(LMNA) 081, Known cardiac disease-causing mutations in
LMNA almost invariably induce phenotypic expression of
the disease such as atrioventricular (AV) block, atrial
fibrillation (AF), and eventually severe DCM [ at
relatively younger ages. In this case we report a TTN gene
mutation on chromosome 2, heterozygous, truncating type:
NM_001267550.2: c.58870C>T (NP_001254479.2:
p.Arg19624Ter), this was the first mutation in TTN gene.
This suggests that knowledge of the underlying gene defect
in DCM identifies clinically meaningful subtypes of DCM
that have different course and prognosis, and possibly a
different response to therapy.

Conclusion

In conclusion, dilated cardiomyopathy mutations may be
present in early onset dilated cardiomyopathy cases, and
research studies designed to identify and characterize
genetic cause in dilated cardiomyopathy is warranted.
Clinical genetic testing may be considered in patients with
early onset dilated cardiomyopathy for diagnosis
confirmation. Incorporation of sequencing approaches that
detect TTN truncations into genetic testing for dilated
cardiomyopathy  should substantially increase test
sensitivity, thereby allowing earlier diagnosis and
therapeutic intervention for many patients with dilated
cardiomyopathy. Defining the functional effects of TTN
truncating mutations should improve our understanding of
the pathophysiology of dilated cardiomyopathy.
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