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Disclosure	

•  I	serve	on	the	Gene:c	Counseling	Advisory	Board	for	Invitae	Laboratories.	



			

99	

Ovarian	Cancer	

Non-GeneMc	
•  Age	
•  Nulliparity	(never	being	pregnant)	
•  Family	history	of	ovarian	cancer	

Risk	Factors	

GeneMc	
•  BRCA1	or	BRCA2	carrier	
•  Lynch	syndrome	(HNPCC)	
•  Other	single	gene	muta:ons	(rare)	



			 Ovarian	Cancer	Risk	in	General	Popula:on	

1	out	of	72	women	will	develop	ovarian	cancer	in	their	life:me	(1.4%)	
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Ovarian	Cancer	

Sporadic:	~70%	
•  Cancer	occurs	by	chance	or	related	to	

environmental	factors	
•  General	popula:on	cancer	risk	

Familial:	~20%	
•  Mul:ple	genes	and	

environmental	factors	
•  Some	increase	in	cancer	risk	
	

Hereditary:	5-10%	
•  Gene	muta:on	is	inherited	in	family	
•  Significant	increased	cancer	risk	



			
Causes	of	Hereditary	Suscep:bility	to	Ovarian	
Cancer	

WalshT	et	al.	Muta:ons	in	12	genes	for	inherited	ovarian,	fallopian	tube,	and	peritoneal	carcinoma	
iden:fied	by	massively		parallel	sequencing.	Proc	Natl	Acad	Sci	2011;108:18032–7.		
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Clues	for	a	Hereditary	Cancer	Syndrome	

•  Early	age	of	diagnosis		
-  Typically	diagnosed	under	the	age	of	60	

•  Mul:ple	primary	cancers	in	one	individual	
-  Such	as	ovarian	cancer	and	breast	cancer	

•  Individual	with	ovarian	cancer	and	family	history	of	ovarian	and/or	breast	cancer	
typically	diagnosed	under	the	age	of	50		

•  Mul:ple	genera:ons	affected	with	cancer	
•  Rare	cancers	(i.e.	male	breast	cancer)	
•  Ashkenazi	Jewish	ancestry	
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What	are	these	“genes”?	

•  Tumor	suppressor	genes	
•  Carried	by	both	men	and	women	
•  Two	copies	of	every	gene	in	our	body	(~25,000)	

What	does	a	mutaMon	mean?	
AGCTGTTCAAGTCAGTCACTGCAGTCAGTCAGTACGTTGCACCGTGACAGTCAA	
•  One	copy	of	gene	can	no	longer	perform	normal	func:on	of	“tumor	
suppressing”	

•  Increased	risk	of	cancer	
	

AGCTGTTCAAGTCAGTCACTGCAGTCAGTCAGTACGTTGCACCGTGACAGTCA	
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Hereditary	Cancer	Syndromes		

Associated	with	an	Increased	Risk	for	Ovarian	Cancer	

Hereditary	Breast	and	Ovarian	Cancer	
Syndrome	(HBOC)	 Lynch	Syndrome	 Other/Moderate	Risk	Genes	for	

Ovarian	Cancer	

Genes	 BRCA1	and	BRCA2	 MLH1,	MSH2,	MSH2,	PMS2,	EPCAM	 BRIP1,	RAD51C,	RAD51D	

Ovarian	Cancer	Risk	 20-40%	 10-15%	 5-15%	

Other	Cancer	Risks	

Female/Male	Breast	(50-60%,	up	to	6%)	
Prostate	(15%)	
Melanoma	(5%)	

Pancrea:c	

Colon	(up	to	70%)	
Uterine	(40-60%)	
Gastric	(up	to	13%)	

Urinary	Tract	(up	to	7%)	
Pancrea:c	(up	to	6%)	

Unknown?	

Management	
RecommendaMons	 Currently	no	Guidelines	

Based	on	NCCN	Guidelines	2017	
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			 Ovarian	Cancer	Risk	Reduc:on	

•  Birth	control	pills		
-  5	years	of	use:	27%	reduc:on	
-  15	years	of	use:	60%	reduc:on	

•  First	full-term	pregnancy	<	age	25;	number	of		pregnancies	
•  Breast-feeding	
•  Bilateral	tubal	liga:on/hysterectomy	
•  Prophylac:c	oophorectomy	
-  Risk	of	primary	peritoneal	cancer	remains	
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HBOC	and	Lynch	Syndrome	
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Ovarian	Cancer	Risk	Reduc:on	

•  Ovarian	cancer		
-  Approximately	15%	life:me	risk	of	ovarian	cancer	

•  Currently	no	established	guidelines	
-  Recommend	risk	reducing	oophorectomy	following	natural	menopause	

•  Other	cancer	risks?	
-  TBD	

BRIP1,	RAD51C,	RAD51D	
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			 Prophylac:c	Salpingectomy	with	Delayed	Oophorectomy	

•  Recent	studies	have	suggested	majority	of	ovarian	cancer	begins	in	fallopian	
tubes	in	women	with	BRCA1/2	muta:ons	(~80%)	

•  RESEARCH	currently	ongoing	to	evaluate	for	removal	of	fallopian	tubes	first	
-  Delays	surgical	menopause	while	hopefully	reducing	ovarian	cancer	risk	
-  Remove	ovaries	few	years	later	

•  NOT	STANDARD	OF	CARE,	only	being	performed	on	research	basis	at	this	point	
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What	if	I	already	had	nega:ve	BRCA1	and	BRCA2	tes:ng?	

AGCTGTTCAAGTCAGTCACTGCAGTCAGTCAGTACGTTGCACCGTGACAGTCAAAGCTGT
TCAAGTCAGTCACTGCAGTCAGTCAGTACGTTGCACCGTGACAGTCAAAGCTGTTCAAGT
CAGTCACTGCAGTCAGTCAGTACGTTGCACCGTGACAGTCAAAGCTGTTCAAGTCAGTCA
CTGCAGTCAGTCAGTACGTTGCACCGTGACAGTCAATTGCACCGTGACAGTCACGTAGTC
ACT	

•  Sequencing	Analysis	
-  Reads	through	each	leger	one	by	one	
-  Picks	up	approximately	95%	of	muta:ons	in	BRCA1/2	
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What	if	I	already	had	nega:ve	BRCA1	and	BRCA2	tes:ng?	
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What	if	I	already	had	nega:ve	BRCA1	and	BRCA2	tes:ng?	
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What	if	I	already	had	nega:ve	BRCA1	and	BRCA2	tes:ng?	

AGCTGTTCAAGTCAGTCACTGCAGTCAGTCAGTACGTTGCACCGTGACAGTCAAAGCTGT
TCAAGTCAGTCACTGCAGTCAGTCAGTACGTTGCACCGTGACAGTCAAAGCTGTTCAAAA
ATGTCAGTCACTGCAGTCAGTCAGTACGTTGCACCGTGACAGTCAAAGCTGTTCAAGTCA
GTCACTGCAGTCAGTCAGTACGTTGCACCGTGACAGTCAATTGCACCGTGACAGTCACGT
GACT	

•  Dele:on/Duplica:on	Analysis	
-  Looks	for	large	amounts	of	legers	that	are	missing	or	added	
-  Picks	up	approximately	5%	of	muta:ons	in	BRCA1	or	BRCA2	
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What	if	I	already	had	nega:ve	BRCA1	and	BRCA2	tes:ng?	

•  Gene	panels…	
-  Includes	more	than	one	gene	related	to	specific	indica:on	such	as	ovarian	

cancer	
•  High	risk	genes:	Lynch	syndrome	(MLH1,	MSH2,	MSH6,	PMS2,	EPCAM)		
•  Moderate	risk	genes:	BRIP1,	RAD51C,	RAD51D	
•  And	many	more…	

•  Changing	yearly,	even	monthly	

Are	there	other	genes	related	to	ovarian	cancer?	
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Gene:c	Tes:ng	

•  Mul:-Gene	Panel	vs	Single	Gene	Tes:ng	
-  Mul:ple	cases	of	cancer	within	a	family		
-  Isolated	case	of	ovarian	cancer	diagnosed	at	any	age	
-  Iden:fied	familial	muta:on		

•  Gene:c	Tes:ng	Results:	
-  No	Muta:on	Found	
-  Pathogenic	
-  Variant	of	uncertain	significance	(VUS)	–	inconclusive	
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All	of	my	gene:c	tes:ng	was	nega:ve,	now	what?	

•  Management	based	on	personal	and	family	history	of	cancer	
	
•  First	degree	female	rela:ves	(daughters,	sisters,	mothers):	

•  Consider	ovarian	cancer	screening	as	part	of	a	research	protocol	
•  Northwestern	Ovarian	Cancer	Detec:on	and	Preven:on	Program	

•  Trans-vaginal	ultrasound	and	CA-125	level	
	

•  Consult	with	physicians/gene:c	counselors	periodically	for	updated	gene:c	
tes:ng	and	recommenda:ons	



			 Benefits	of	Gene:c	Tes:ng	

•  Provide	an	explana:on	for	your	personal	or	family	history	of	cancer	
•  Evaluate	your	risk	of	developing	future	cancers	
•  Make	informed	medical	decisions,	including	treatment,	surveillance,	and	
preven:ve	op:ons	

•  Poten:al	use	of	other	chemotherapy	op:ons	
-  PARP	inhibitors	for	BRCA1/2	individuals	

•  Qualify	you	for	par:cipa:on	in	clinical	trials	or	research	studies	
•  Iden:fy	other	at-risk	rela:ves	for	whom	gene:c	tes:ng	is	recommended	
•  Always	changing	and	evolving	–	periodically	check-in	with	gene:cs		
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			 Drawbacks	to	Gene:c	Tes:ng	

•  Will	results	make	a	difference	in	my	care?	
•  May	be	inconclusive	
•  Risk	for	developing	cancer	not	always	established	
•  What	interven:ons	are	available?	
•  Psychosocial	implica:ons		
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Tumor	DNA	Tes:ng	

•  Uses	next	genera:on	sequencing	(many,	many	genes)	
•  Tes:ng	performed	to	look	for	DNA	muta:ons	within	cancer	cells/tumor	only	
-  Different	from	gene:c	tes:ng	(tes:ng	we	just	reviewed)	

•  Typically	performed	to	look	for	treatment	targets	or	response	to	treatment		
•  Incidentally	can	find	a	gene:c	muta:on	that	you	were	born	with	(inherited	
muta:on)	

•  “New-er”	so	work	in	progress	and	rapidly	evolving…	(stay	tuned)	
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Other	Considera:ons…	

	
•  Gene:c	Informa:on	Nondiscrimina:on	Act	(GINA)	passed	in	2008	

•  Family	planning	op:ons	
	
•  Openness	or	willingness	to	communicate	with	family	members	
-  Family	leger	

	
•  Psychosocial	Implica:ons	

•  Pa:ent	advocacy	groups	
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Family	Leger	Example	

Dear	family:	

	I	am	wri:ng	this	leger	to	inform	you	that	I	recently	had	gene:c	tes:ng	and	was	diagnosed	with	a	condi:on	called	
hereditary	breast	and	ovarian	cancer	syndrome	(HBOC)	which	affects	families.	This	leger	contains	informa:on	about	HBOC,	
how	it	might	affect	you,	and	how	to	find	out	if	you	have	this	condi:on	also.	

	People	who	have	HBOC	have	increased	cancer	risks.	Specifically	women	have	increased	risks	for	breast	cancer	and	
ovarian	cancer,	and	men	have	increased	risks	for	prostate	cancer	and	male	breast	cancer.	It	is	recommended	that	anyone	with	
HBOC	have	increased	screening	for	these	cancers	which	helps	detect	cancers	earlier	when	they	are	more	easily	treated,	and	in	
some	cases,	prevent	them	altogether.	

	Hereditary	breast	and	ovarian	cancer	syndrome	is	caused	by	a	muta:on	in	a	gene	that	can	be	inherited	in	families.	The	
specific	muta:on	iden:fied	in	me	was	in	the	BRCA*	gene	(***).	Gene:c	tes:ng	is	available	for	you	to	see	if	you	carry	this	same	
muta:on.	You	can	take	this	leger	to	your	doctor,	or	contact	the	gene:cs	team	at	Northwestern	Cancer	Gene:cs	to	discuss	this	
further	and	find	out	how	to	get	tested	in	your	area.	You	can	also	find	a	gene:c	counselor	near	you	by	going	to	the	following	
website:	www.nsgc.org	and	using	the	“Find	a	Gene:c	Counselor”	tool.	

	If	you	or	your	doctors	have	addi:onal	ques:ons,	the	Northwestern	Cancer	Gene:cs	team	would	be	happy	to	discuss	
this	further.	You	can	reach	a	member	of	the	Cancer	Gene:cs	Team	at	312-472-0518	or	312-472-0523.	
	
Sincerely,		
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Find	a	Gene:c	Counselor	Near	you	
hgp://www.aboutgene:ccounselors.com/	
	



Thank	You	
Email:	Brigany.DeGreef@nm.org		
Scheduling:	(312)	695-0320	


