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New mutation in the ACTA2 gene (p.Met84Val) in a R
family with nonsyndromic familial aortic aneurysms S
Nueva mutacion en el gen ACTA2 (p.Met84Val) en una familia con
aneurismas de aorta familiares no sindromicos

To the Editor,

Nonsyndromic thoracic aortic aneurysms and dissections (ns-
TAADs)' are characterized by the silent formation of aortic
aneurysms and dissections without other external manifestations
that facilitate their diagnosis. Familial ns-TAADs are reported to
display autosomal dominant inheritance, as well as incomplete
penetrance and variable expression.> Mutations have been found
in various genes, but predominantly ACTA2.3~° Here, we present
the case of a family with a novel mutation in ACTA2 causing ns-
TAADs.

The index case was a man (I1.9) who was treated at the age of
50 years for type A aortic dissection (AD) and had several relatives
who died of sudden cardiac death (figure 1 and table 1). His mother
(I.5) had a 38-mm dilatation of the aortic root (AR), whereas his
brother (I1.8) died of abdominal AD. The other 4 siblings were
apparently healthy. The complete pedigree additionally included
2 cousins (sisters) who died of sudden cardiac death, one (II.6) at
the age of 45 years without autopsy (one of her sons died at the age
of 17 years of autopsy-confirmed AD), the other (I.4) at the age of
47 years from ascending AD.

A genetic study was performed using next-generation sequenc-
ing of a panel including 41 genes related to aortic disease (ACTA2,
ADAMTSL4, B3GAT3, CBS, COL1A1-2, COL3A1, COL5A1-2, EFEMP2,
ELN, FBN1-2, FLNA, GAA, GATA5, HRAS, KCNJ8, MED12, MYH11, MYLK,
NKX2-5, NOTCH1, PLOD1, PRKG1, PTPN11, SKI, SLC2A10, SMAD3-4,
TGFB2-3, TGFBR12, ZDHH(C9, ATP7A, CHST14, ADAMTS2*, B4GALT7*,
FKBP14*, and SLC39A13%). A novel heterozygous mutation was
identified in exon 3 of the ACTA2 gene, which encodes alpha-
smooth muscle actin: Met84Val (NC_000010.10:2.90707023T>C).
Subsequently, 19 relatives were examined; 13 underwent a
genetic study. AR dilatation was found in 4, all of whom had
a positive genetic screening result. All family members were
studied using echocardiography, and the screening of the affected

carriers was completed using computed tomography or magnetic
resonance angiography. The median age at presentation was
47 years and only 1 family member had early presentation (at
17 years). In our series, the predominant location of the dilatation
was the AR and there was only 1 case of abdominal aneurysm.

The patients were recommended strict control of cardiovascu-
lar risk factors and to avoid isometric exercises and competitive
sports. All patients were treated with angiotensin receptor
blockers and 1 was managed with prophylactic surgery.

AD in young patients is often the result of a genetic
aortopathy. The paradigmatic example is Marfan syndrome.
However, there are other genetic aortopathies lacking external
signs, characterized by the silent formation of thoracic aortic
aneurysms and dissections, known as ns-TAADs.! Mutations
identified in the ACTA2 gene would explain 14% of these
patients.>> The ACTA2 gene, located on chromosome 10
(10g23.31), encodes alpha-actin, the most abundant protein in
the smooth muscle of vascular cells. Its deficiency decreases the
contractibility of these cells and can cause type Aand BAD.*° The
variant identified in this family has not been described in the
literature or in public genotyping databases of the general
population and also involves a highly conserved residue.
Variants associated with the development of thoracic aortic
disease have been identified in nearby amino acids, such as
p.Asp82Glu and p.Glu85Lys. Family members with ns-TAAD
exhibit variable expression.? In this family, the median age at
presentation was 47 years, similar to that described in the
literature. Another characteristic of the phenotypic variability of
ns-TAADs is the site of aortic involvement; in our family, the AR
predominated. Penetrance has been reported to be incomplete;
in our case, of the 6 patients with a positive genetic study, 5 had
AR dilatation, indicating that the variant identified probably has
elevated penetrance. Although the penetrance has been reported
to be lower in women, cases were found in both sexes in this
family. Other mutations described in ACTA2 are associated with
livedo reticularis, iris flocculi, and bicuspid aortic valve.*
However, these conditions were not present in any of our
patients, which may indicate a low frequency of association, as
suggested in previous studies.”
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Figure 1. Pedigree.
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Table 1

Characteristics of the family members studied

1I.16

I.15
20
32

1I1.14
12

.13
15
27

.12

21

.11
11

1I1.10
16
31

1.6
20
23

1.4
29
30

1.3

27

.13
39
38

.12
39
37

.10 IL11
42

45

1.7
36
40

1.3 1.4 1.5
43 41

47

L5
83

Diameter at 1st evaluation, mm 38

Patient

14
23

Age at 1st evaluation, y

Normal

24

Normal

39

31

29

38 39

36

-0.23 Normal 033 045

Normal -0.93

1.44

-1.04
0.8

-093 0.61 264 122 243 0.64
0.6 0.3

0.2

1.24 4.42
0.8

0.2

1.55 3.67
1.5

0.6

2.31

Z-score at last evaluation

Growth rate, mm/y

Echo

Echo

Echo  Echo

Echo

Echo Echo Echo

Echo

Echo

Echo

Echo Echo

Echo Echo Echo Echo Echo

Echo

Imaging technique

MR-angio

No

CT-angio

No

CT-angio
Yes

CT-angio

No

CT-angio
Yes

MR-angio

No

CT-angio

No No No No No No No No

No No

No

No

No

Event/preventive surgery

ACTA2

NA

NA

NA NA

NA

NP

CT-angio, computed tomography angiography; MR-angio, magnetic resonance angiography; NA, not applicable; NP, not performed.
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Treatment consists of hemodynamic stress management with
medication to prevent complications or surgical repair. The
indications for prophylactic surgery are not well-established,®
although such surgery seems appropriate for aortic diameters >
5 cm or even lower (> 4.5 cm) or growth rates exceeding 0.5 cm/y.
Only 1 member of our family had an AR dissection (42 mm on
echocardiography performed 9 months before). Preventive mea-
sures, such as hypertension management, smoking cessation, and
avoidance of isometric exercise and competitive sports, may have
an impact on disease progression.’

In conclusion, ACTA2 mutations are the most frequent cause of
familial ns-TAAD. We describe a new mutation in the ACTA2 gene
that cosegregates in a large family. In this mutation, the dilatation
mainly appears at the AR and may cause events with slightly larger
diameters. Important factors are the early diagnosis of family
members (clinical, genetic, and imaging studies), their monitoring
(clinical and imaging studies), and the prevention of complications
(cardiovascular risk factor control).

CONFLICTS OF INTEREST

L. Montserrat is a shareholder in Health in Code S.L.

Benjamin Roque Rodriguez,>* Maria Victoria Mogollon Jiménez,?
Lorenzo Monserrat,> Luis Enrique Lezcano Gort,* Zineb Kounka,?
and José Javier Gbmez Barrado®

2Departamento de Cardiologia, Complejo Hospitalario Universitario
de Cdceres, Cdceres, Spain

bInstituto de Investigacion Biomédica de A Corufia (INIBIC), A Coruna,
Spain

‘Departamento Cientifico, Health in Code S.L., A Corufia, Spain

* Corresponding author:
E-mail address: benjarroo@hotmail.com (B. Roque Rodriguez).

Available online 24 December 2019

REFERENCES

1. Robertson EN, van der Linde D, Sherrah AG, et al. Familial non-syndromal thoracic
aortic aneurysms and dissections. Incidence and family screening outcomes. Int |
Cardiol. 2016;220:43-51.

2. Albornoz G, Coady MA, Roberts M, et al. Familial thoracic aortic aneurysms and
dissections-incidence, modes of inheritance, and phenotypic patterns. Ann Thorac
Surg. 2006;82:1400-1505.

3. Pomianowski P, Elefteriades JA. The genetics and genomics of thoracic aortic
disease. Ann Cardiothorac Surg. 2013;2:271-279.

4. Guo DC, Pannu H, Tran-Fadulu V, et al. Mutations in smooth muscle alpha-actin
(ACTA2) lead to thoracic aortic aneurysms and dissections. Nat Genet.
2007;39:1488-1493.

5. Regalado ES, Guo DC, Prakash S, et al. Aortic disease presentation and outcome
associated with ACTA2 mutations. Circ Cardiovasc Genet. 2015;8:457-464.

6. Hiratzka LF, Bakris GL, Beckman JA, et al. 2010 ACCF/AHA/AATS/ACR/ASA/SCA/SCAI/
SIR/STS/SVM Guidelines for the diagnosis and management of patients with thoracic
aortic disease. A Report of the American College of Cardiology Foundation/American
Heart Association Task Force on Practice Guidelines, American Association for Thoracic
Surgery, American College of Radiology,American Stroke Association, Society of Car-
diovascular Anesthesiologists, Society for Cardiovascular Angiography and Interven-
tions, Society of Interventional Radiology, Society of Thoracic Surgeons, and Society for
Vascular Medicine. ] Am Coll Cardiol. 2010;55:e27-e129.

https://doi.org/10.1016/j.rec.2019.09.021

1885-5857/

© 2019 Sociedad Espafiola de Cardiologia. Published by Elsevier Espaiia, S.L.U. All
rights reserved.


mailto:benjarroo@hotmail.com
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0035
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0035
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0035
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0040
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0040
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0040
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0045
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0045
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0050
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0050
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0050
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0055
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0055
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0060
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0060
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0060
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0060
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0060
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0060
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0060
http://refhub.elsevier.com/S1885-5857(19)30379-2/sbref0060
https://doi.org/10.1016/j.rec.2019.09.021

	Prognostic impact of inappropriate doses of direct oral anticoagulants in clinical practice
	FUNDING
	Appendix A APPENDIX. SUPPLEMENTARY DATA
	References

	Prevalence of OCT-defined high-risk plaque in relation to physiological characteristics by fractional flow reserve and coronary flow reserve
	References

	Differences between cardiologists’ perceptions and clinical reality of the quality of anticoagulation with vitamin K antagonists in Spain
	CONFLICTS OF INTEREST
	References

	New mutation in the ACTA2 gene (p.Met84Val) in a family with nonsyndromic familial aortic aneurysms
	CONFLICTS OF INTEREST
	References

	Comprehensive geriatric assessment in older patients with severe aortic stenosis: usefulness in detecting problems and planning interventions
	References

	Durable left ventricular assist device therapy in non transplant centers in Spain: initial experience
	References


