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Genetic Assessment in 
Patients with a Large Aorta

Why?
Why is important the genetic assessment of patients with large aorta?

Why is important to know which gene is mutated?

Why is important to know the diseases-causing mutation?
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Why is Genetic Testing Important?

• To make an accurate diagnosis

• To know the genetic background of the aortic disease: 
Requirement for targeted management and therapy

• To clarify whether the aortic disease is inherited: 
clarification on unclear phenotype, presymptomatic 
genetic testing, prenatal diagnosis, and preimplantation 
genetic diagnosis (in Switzerland only by using polar 
bodies => applicable for affected females)

• For mutation databases and special studies (genotype-
phenotype studies, understanding of the molecular 
pathogenesis and phenotypic variability of aortic diseases)
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Hereditary Aortic Diseases

Loeys-Dietz aortic aneurysm syndrome (LDS) characterized by arterial aneurysms, tortuous arteries, 
Marfanoid habitus, and craniofacial features; 
Familial thoracic aortic aneurysms and dissections (TAAD), in which the phenotype is essentially 
restricted to the aorta;
Vascular type of Ehlers–Danlos syndrome (EDS IV), characterized by arterial rupture, thin/translucent 
skin, extensive bruising, characteristic facial appearance, and intestinal/uterine rupture;
Aneurysms-osteoarthritis syndrome (AOS), a syndromic form of aortic aneurysms and dissections 
with early-onset osteoarthritis;
Autosomal recessive arterial tortuosity syndrome (ATS) characterized by elongation, tortuosity, kink, 
and aneurysm formation in the major arteries.
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But several other genes have been associated 
with hereditary aneurysm conditions in humans 
and/or in mouse models, such as ACVRL1,
COL1A1, COL1A2, COL4A1, COL4A5, 
EFEMP2, ELN, ENG, FLNA, GAA, GLA, GJA1, 
JAG1, KLF15, KLF2, LOX, MED12, NF1, NOS3, 
NOTCH1, NPHP3, PKD1, PKD2, PLOD1, 
PLOD3, PTPN11, S100A12, and TSC2
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Hereditary Aortic Diseases

In the presence of artic aneurysm/dissection and absence of 
other discriminating clinical features, only genetic testing can
distinguish aortic diseases, allowing accurate diagnosis.
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Targeted Management

• Individuals with an aortic disease-causing mutation 
require regular surveillance and appropriate mode of life

• Individuals with a TGFBR1/2 mutation (TGF receptor
defects) tend to rupture at younger age and smaller 
aortic diameters, requiring more frequent imaging

• Mutations in the genes COL3A1, MYLK, and SMAD3
can result in aortic dissection and/or rupture with little to 
no aortic enlargement 

• Individuals with a COL3A1 mutation require special care 
(fragile tissue, spontaneous arterial rupture)
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Targeted Therapy

(AGTR2)(AGTR1)

Doxycycline

ERK

Whereas patients with mutations leading to increased level of TGF-beta could benefit from a treatment 
with losartan, patients with mutations leading to increased proteolysis in the aortic wall may respond to a 
drug therapy with doxycycline (inhibitor of matrix metalloproteases). 

In the future, patients with heterozygous mutations leading to true or functional haploinsufficiency may 
benefit from therapies that increase expression of the normal allele (research in progress).

Postnatal treatment with losartan, propranolol, or 
placebo in mice with Fbn1 mutation (p.C1039G). 
Verhoeff–van Gieson staining.
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1. Aortic Aneurysm at Young Age
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Different groups of patients with thoracic aortic aneurysm according to 
their age at surgery. BAV—bicuspid aortic valve
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2. Clinical Signs Suggesting Aortic Disease 

•
•

•

•
•
•

•

•
•

•

•

AOS, Aneurysms-osteoarthritis syndrome; LDS, Loeys-Dietz syndrome; MFS, Marfan syndrome 
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3. Aortic Aneurysm in Family 
Members
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Thank you for your attention!

«Die Zukunft der Medizin liegt in der Genetik: 
Es ist immer offensichtlicher, dass sich die Medizin in Prävention, 
Diagnose und Therapie an der Genetik orientieren muss.»
(Prof. Dr. med. Jan Murken, Klinikum der Universität München)
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Our opinion about internet gene tests:
http://www.genetikzentrum.ch/view/userfiles/files/Sonntag_Nr4_Interview.pdf


