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Remit	of	this	talk	

•  Overview	of	the	Deciphering	Developmental	
Disorders	study	in	the	UK	

•  Our	results	from	the	ethics	study	

•  Influence	on	policy	

•  Sequencing	in	the	UK	(100k	genomes	project)	





Deciphering	Developmental	
Disorders	Project	(DDD)	

Molecular	Study	

Ethics	Study	



A	UK-wide	collaboraBon:	
• 		Every	regional	clinical	geneGcs	
department	is	involved	(>	180	clinical	
geneGcists	++)	

• 	NHS	-	recruits	paGents	and	deliver	
results	

• 	Sanger	–	offers	exome	sequencing	

DDD	Molecular	Project	

ObjecBves	
• 	RESEARCH:	understand	geneGcs	of	developmental	
disorders	

	



Strategy:	
• 	Recruit	14,000	children	plus	
parents,	i.e.	40,000+	samples	
• 	Deep	phenotyping	
• 	NHS	tesGng	revealed	no	diagnosis	
• 	Exome	Sequence	
• 	Feedback	likely	diagnoses	(yield	
36%	and	increasing)	
	

DDD	Molecular	Project	



•  Sharing	of	minimal	
genotype	and	phenotype	

•  Data	deposiGon	and	
visualisaGon	

•  Global:	206	centres,	>28k	
paGents	

•  Will	include	all	DDD	
paGents	

Over	500	publicaGons	ciGng	DECIPHER	in	past	5	years	

DECIPHER:	Genomic	Matchmaking	



PCGF2 
GèA Chr17:36,895,854 



Ethics,	Social	Sciences	Study	



•  Sequencing	studies	like	DDD	aim	to	unlock	a	
clinical	diagnosis	

•  What	to	do	with	info	unrelated	to	clinical	
diagnosis?	=	an	Incidental	Finding	(IF)	



‘INCIDENTAL FINDING’, e.g.             
       BRCA1 �

PERTINENT or 
PRIMARY FINDING �
Developmental Disorder �
gene �
�

•  Secondary variant �
•  Unsolicited finding �
•  Health related 

finding�
•  Ancilliary�
•  Anticipatable �
Etc etc�
�



In	DDD	

•  We	are	not	exploring	or	sharing	IFs	

•  Want	to	focus	on	the	clinical	quesGon	

•  DifficulGes	with	interpretaGon	

•  No	firm	posiGon	taken	in	clinical	pracGce,	thus	
in	2010	establishing	a	posiGon	in	research	was	
premature	



IFs	are	not	new	in	medicine	

•  If	something	genuinely	unexpected	is	seen,	it	
is	ofen	shared	

•  This	happens	with	aCGH	in	clinic	
•  Sequencing	is	slightly	different	because	of	the	
way	data	is	filtered		

•  Can	make	pre-determined	choices	about	what	
to	look	at	

•  Choices	on	a	large	scale	



InformaBcs	

PresidenGal	Commission	for	the	Study	of	Bioethical	Issues	(2013):	

“[T]this	idea	of	data	sort	of	popping	
out	at	you	and	being	unexpected	
doesn’t	really	reflect…the	way	that	
genomic	data	have	to	be	analyzed…
you	have	to	decide	what	things	you	
are	going	to	look	for”	



Types	of	IF:	OpportunisBc	
Genomic	Screening	

•  As	per	ACMG	recommendaGons	

•  Screen	for	24	cancer	and	cardiac	
condiGons	when	an	exome/genome	is	
done	

•  100k	Genomes	Project	aim	to	search	for	
‘addiGonal	looked	for	findings’	



Secondary	findings	

Adult	onset	
•  HNPCC/Lynch	syndrome	genes	
•  MYH	Associated	polyposis	
•  BRCA1/2	

Child	onset	
•  ReGnoblastoma	
•  FH	
•  FAP	
•  VHL	
•  MEN	types	1	and	2	
•  Familial	medullary	thyroid	cancer	

Carrier	tesBng	
•  Sickle	cell	disease	
•  CF	
•  Beta	Thalassemia	
•  Congenital	adrenal	hyperplasia	
•  Alpha	thalassemia	
•  SMA	type	1	
•  F5	Leiden	
•  Haemochromatosis	
•  Alpha	1	anGtrypsin		deficiency	
•  DMD	
•  Adrenoleukodystrophy	
•  Haemophilia	A	



AcGvely	choose	to	look	at	BRCA1	

Zone	in	on	areas	of	
potenGal	interest.	Can	
sGll	ignore	or	choose	to	
look	at	IFs	



ObjecBves	

Avtudes	towards	sharing	incidental	findings	
(inc	deliberate	searching)	

Sequencing	in	a	research	sevng		





Public	=	4961	

GeneGc	health	
professionals	=	533	
	

Other	health	
professionals	=	843	

Genomic	
researchers	=	607	

6944	



Q:	What	influences	aUtudes	the	most?	

A:	Our	professional	background	rather	
than	the	country	we	are	from	

	

GeneGc	Health	
Professionals	

Genomic	
Researchers	

Other	Health	
Professionals	 Public	
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Q:	If	Incidental	Findings	were	categorized	in	
the	following	ways		
(ê	below)	
	
should	research	parBcipants	be	able	to	
choose	to	receive	informaBon	in	these	
categories?	
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Three	key	messages	

•  On	the	whole,	all	stakeholders	would	be	
interested	in	receiving	IFs	

•  AcGonability	is	important	to	people	

•  GeneGc	health	professionals	are	more	
conservaGve	
– Most	realisGc	about	how	this	would	work	in	clinic	

	



I	want	to	
know	

EVERYTHING!	

InformaGon	Discriminator	

I	just	want	
some	

things…..	

InformaGon	Seeker	



•  Explored	the	profiles	of	each	

	

•  Adjusted	for	all	potenGal	confounding	effects	
•  Only	show	data	relaGng	to	significant	odds	
raGos	

InformaGon	Seeker	 InformaGon	Discriminator	
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Key	Messages	

•  No	‘one-size	fits	all’	

•  InformaGon	seeking	behaviours	are	important	

•  Should	be	reflected	in	consent	processes	



Issues	for	Consent	

•  PaGents/research	parGcipants	should	be	aware	:	
–  	Possibility	of	IFs	being	idenGfied	(true	IFs	or	
opportunisGc	screen)	

– Plans	for	disclosure	and	management	(e.g.	?follow	up	
studies	to	explore	pathogenicity)	

– Scope	of	the	IFs	that	might	be	disclosed	(i.e.	no	to	
uncertain	data	but	yes	to	acGonable	serious	
condiGons?)	

– What	choices	are	available	(or	not)	



If	the	decision	is	made	to	share	IFs	

• Who	chooses	the	categories?	

• Who	decides	what	is	‘acGonable’	

•  Very	subjecGve	



Who	should	filter	results?	





If	results	were	to	be	filtered…	
•  79%	thought	there	should	be	a	commi{ee	of	people	
who	did	this	including:		
– Genomic	researcher	
– Health	professional	
–  Independent	ethics	personnel	
– PaGent	representaGve	

•  Lots	of	comments	about	the	paGent/research	
parGcipant	being	involved	



Q:	Do	you	think	genomic	
researchers	should	acBvely	
search	for	Incidental	Findings	
that	are	not	relevant	to	their	
research	study?		
	
[There	may	be	a	cost…]	



Should	acBvely	search	for	IFs?	
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Drawing	this	together...	



Our	Empirical	Data:	
ExploraGon	and	

Delivery	of	incidental	
data	not	expected	

“No	
duty”	(PresidenGal	

Commission	for	Study	
of	Bioethical	Issues)	

Sequencing	in	a	research	seUng:	

Can	now	
create	policy:	
No	exploraGon	

of	IFs	in	
Research	





ExtrapolaBon	of	our	data	to	the	
clinic?	

•  People	want	data	

•  No	one	size	fits	all	(informaGon	seekers	versus	
discriminators)	

•  MulG-disciplinary	approach	to	decision	making	



We	focus	on	answering	a	clinical	
quesBon	

	
European	Society	of	Human	GeneGcs	reports:	

“When	[sequencing]	in	the	clinical	
sevng,	it	is	preferable	to	use	a	
targeted	approach…	to	avoid	
unsolicited	findings	or	findings	that	
cannot	be	interpreted”	



ContribuBon	to	policy	

43	



100,000	Genomes	Project	

•  Whole	genome	sequencing	in	the	NHS	

•  100,000	sequences	by	2017	(60k	paGents)	

•  Cancer,	rare	diseases	and	infecGous	diseases	
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