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• Consanguinity	is	a	term	used	to	describe	reproductive	unions	between	
couples	who	share	at	least	one	common	ancestor.

• Consanguineous	couples,	depending	on	the	degree	of	relationship,	have	
an	increased	risk	for	offspring	affected	by	autosomal	recessive	(AR)	
conditions	(Teeuw	et	al.,	2010).

• Expanded	carrier	screening	(ECS)	can	detect	mutations	in	hundreds	of	
genes	associated	with	recessive	genetic	conditions	all	in	the	same	panel,	
regardless	of	ancestry	and	geographic	origin	(Edwards	et	al.,	2015).

• As	defined	by	the	DSM-5,	the	term	NDD	encompasses	intellectual	
disability	(ID),	global	developmental	delay,	and	autism	spectrum	
disorder.	

• In	individuals	with	a	diagnosed	NDD	with	consanguineous	parents,	
about	50%	of	cases	are	attributable	to	inherited	recessive	genetic	
variants	(Boonsawat	et	al.,	2022).

• Since	NDDs	can	be	a	major	concern	of	couples	who	wish	to	have	
children,	we	wondered	how	many	consanguineous	carrier	couples	
detected	by	ECS	panels	were	at	risk	for	a	genetic	condition	associated	
with	NDD.	

Background	on	Consanguinity,	Expanded	Carrier	
Screening,	and	Neurodevelopmental	Disabilities	

(NDDs)

Materials,	Methods,	and	Subjects
• A	retrospective	chart	review	was	conducted	on	genetics	records	
from	January	1,	2012,	to	October	10,	2022,	at	Rutgers-Robert	Wood	
Johnson	Medical	School	in	New	Brunswick,	New	Jersey.	

• This	study	included	couples	who	reported	being	in	a	
consanguineous	union.

• ECS	was	offered	to	all	consanguineous	couples	who	presented	for	
genetics	consultation,	and	testing	was	performed	during	their	visit.	

Results
• A	total	of	96	couples	seen	for	genetic	counseling	between	January	1,	
2012,	to	October	10,	2022,	were	identified	to	be	consanguineous.	14	
of	these	couples	had	previously	completed	ECS,	leaving	a	total	of	82	
patients	who	were	offered	ECS.

• Of	the	82	consanguineous	couples,	68	elected	to	proceed	with	ECS	
after	genetic	counseling.

• Of	the	68	consanguineous	couples	who	underwent	expanded	carrier	
screening,	we	found	9	carrier	couples	in	which	both	partners	were	
heterozygous	carriers	for	the	same	variant	(13.2%).	

• These	nine	conditions	and	their	association	with	NDD	are	described	
in	Table	1.	Three	out	of	nine	of	these	conditions	(33.3%)	(Leber	
Congenital	Amaurosis,	Congenital	Disorders	of	Glycosylation,	and	
MCAD	Deficiency)	are	known	to	be	associated	with	NDDs.	

Table	1.	Consanguineous	Carrier	Couples	Identified	on	ECS	&	Association	
with	NDD	

Discussion

• Only	three	consanguineous	couples	who	underwent	ECS	were	
identified	to	be	at	risk	for	a	genetic	condition	known	to	be	
associated	with	NDD.	

• It	is	likely	that	these	carrier	statistics	are	underestimates	given	that	
these	panels	generally	contain	limited	numbers	of	genes	and	thus	
are	less	effective	for	the	detection	of	the	often	(extremely)	rare	AR	
diseases	consanguineous	couples	may	be	at	risk	for.	

• Consanguinity	should	still	be	considered	as	a	risk	factor	for	NDD.
• Clinical	exome	sequencing	to	assess	for	carrier	status	is	currently	
available	on	the	market.	While	ECS	panels	are	limited	to	detecting	
carrier	status	for	the	specific	genes	or	variants	included	in	the	panel,	
exome-based	preconception	carrier	screening	allows	for	analysis	of	
all	genes	associated	with	disease.

• Exome-based	preconception	carrier	testing	could	potentially	
increase	the	diagnostic	yield	of	carrier	status	for	recessive	causes	of	
NDDs	in	consanguineous	couples.	

• The	implementation	of	this	technology	will	be	important	to	identify	
additional	recessive	causes	of	NDD	in	consanguineous	populations	
either	prior	to	pregnancy	or	during	pregnancy.	

Significance	to	NJ	LEND
• Although	rare,	consanguinity	is	present	in	New	Jersey,	most	
commonly	in	families	from	North	Africa,	the	Middle	East,	and	South	
Asia.

• Understanding	the	risk	between	NDD	and	consanguinity	can	provide	
these	families	with	the	education	to	make	informed	reproductive	
decisions	about	their	current	pregnancy,		gain	foresight	into	
neonatal	management,	and/or	use	this	knowledge	in	future	
pregnancies.

• Additionally,	knowing	that	a	child	could	be	at	risk	for	NDD	can	
enable	families	to	seek	out	early	assessment	&	intervention	so	their	
child	can	reach	the	highest	developmental	potential.	This	
information	can	also	reduce/eliminate	the	long	diagnostic	odyssey	
that	families	endure	when	trying	to	find	a	cause	or	specific	diagnosis	
for	their	child’s	symptoms.	

• Rarely	is	the	association	between	rare	recessive	genetic	variants	
present	in	consanguineous	populations	and	the	association	with	
NDDs	discussed	outside	of	the	genetics	community.	With	
consanguinity	being	a	known	risk	factor	for	autosomal	recessive	
causes	of	NDDs,	non-genetics	clinicians/providers	should	routinely	
screen	for	it,	as	this	is	inconsistently	done	and	refer	to	a	genetics	
provider	who	can	order	appropriate	genetic	testing.


