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The genetics of congenital heart disease...
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Trisomy 21

\ction in 94% of



Heart disease breakdown
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So how bad is it?

Matt Groening all rights reserved



Well, it’s a spectrum

« AV Canals are probably the
most varied presentation
« Some can be safely ignored

« Some can be tolerated well for
the first several months

« Some are quickly fatal because
they may be shunt dependent




Trisomy 21
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Trisomy 18

polyvalvar dysplasia, AVSD.

lopmental delay, growth
L apnea, renal dysplasia, severe reflux.

on based analysis of mortality in Trisomy 13 and 18. Pediatrics 2003






Trisomy 13

ntal delay, FTT,
y, seizures, deafness, microcephaly,
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‘Very high incidence of pulmonary
hypertension

* Frequently are trach/vent
dependent

» Post operative course is
*challenging*




My Data is old

 Several groups have been quite
aggressive in managing 13/18

» Japan reports that cardiothoracic
surgery has been effective in
increasing the lifespan of these
patients

» Several TS13/18 centers of
excellence have sprouted up
across the country

 Ethically the debate continues







Turner Syndrome

et a al heart disease in patients with Turner’s syndrome. J of Pediatrics, 1998.
syndrome. NEJM 2004.



Turner’s Syndrome
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Trisomy 22

« Complete trisomy 22 is very rare and most fetuses die in utero or
shortly after birth.

* Mosaic trisomy 22 is associated with cardiac abnormalities (ASD,
VSD, TOF), developmental delay, FTT.

« Emmanuel syndrome: unbalanced translocation 11/22

« Cat eye syndrome/Schmid-Fraccaro syndrome: partial trisomy or
tetrasomy. Developmental delay, coloboma of iris (~50% cases),
anal atresia, cardiac anomalies (TAPVR/PAPVR), renal anomalies,
short stature, scoliosis.






22q11.2 Deletion
Syndrome

immunodeficiency, palate
es, renal and skeletal






Williams-Beuren Syndrome

1 per 20,000 live births, AD.
e 7q11.23 deletion in ~90%. ELN gene affected.

* ~55-80 % have CHD, supravalvar aortic stenosis (45-75%),
supravalvar pulmonary stenosis (30-75%)/ pulmonary arterial
stenosis, diffuse arteriopathy, VSD/ASD (10%), MVP.

» Hypertension ~ 50%, hypercalcemia ~ 15%, feeding disorders and
growth retardation, skeletal and renal abnormalities (renal artery
stenosis), cognitive defects, social personality.

Collins et al. Cardiovascular disease in William’s syndrome. Circulation. 2013






Jacobsen Syndrome
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Smith-Magenis Syndrome

« 17p11.2
deletion

e CHD in ~10%
assorted CHDs

moderate
disability,
disturbances,
S e/ear _
abnormalities







Alagille Syndrome







Holt-Oram Syndrome

involving preaxial

runcal anomalies, left






Rasopathies

y %ﬁé/// diovascular abnormalities,
nor intellectual disability.
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Noonan Syndrome



Other Rasopathies

« LEOPARD syndrome

« PTPN11 gene mutation

« Multiple Lentigines, Electrocardiographic conduction abnormalities, Ocular
hypertelorism, Pulmonary valve stenosis, HCM, Abnormal genitalia, growth
Retardation, SN Deafness

* Costello syndrome

» Ulnar hand deviation, hyperpigmentation, loose skin, deeBJJalmer and planter
creases, Chiari 1 malformation, developmental delay, rhabdomyosarcoma ~10%

« HCM more common in Costello and LEOPARD syndrome
» Multifocal atrial tachycardia

e Cardiofasciocutaneous syndrome

» coarser facial features, dry skin, eczema, hyperkeratosis, severe intellectual
disability




CHARGE Syndrome







Kabuki syndrome
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Rubinstein-Taybi syndrome



Other Autosomal Dominant Syndromes




Smitz-Lemli-Opitz Syndrome



Autosomal Recessive Syndrome







Aortic Outflow Obstruction




Isolated cardiac defect?

No Yes
/ \ 1) TOF, IAA, TrA, or VSD

Exam and/or cardiac defect with R aortic arch?

highly suspicious foraneuploidy 2) LVOTOdefect?
(Trisomy 13,18,21, Tumer)?

Multiple congenital Rapid FISH, routine | SImPIe”ASDorVSD Genetics consult

anomalies, neurologic chromosomes and

findings, developmental : No Yes 1) CMAorFISH
delay, dysmorphic genafics consis / 22q11.2
features etc. 2) Family based

Genetic counselor e dnal e
l meets with family; Clinical judgment screening; CMA

consider CMA

|

Referto genetics
if CMA abnormal

Cowan et al. Genetics and Genetic Testing in CHD. Clin Perinat 2015




Thank you!
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