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Fertility	preservation	has	gained	increased	acceptance,	and	many	reproductive	medicine	

centers	have	established	programs	for	this	service.	A	recent	report,	which	collected	data	

from	all	Nordic	university	hospitals	that	had	initiated	programs	for	fertility	preservation	

(N	=	14),	 	 found	that	breast	cancer	 is	 the	most	common	diagnosis	among	women	who	

underwent	 procedures	 aimed	 at	 fertility	 preservation	 	 in	 Scandinavian	 countries	 (1).	
This	 Nordic	 survey	 also	 collected	 data	 over	 a	 twenty-year	 period	 that	 revealed	 that	

ovarian	tissue	cryopreservation	has	been	a	preferred	method	 for	 fertility	preservation	

in	 women	 with	 breast	 cancer,	 especially	 if	 the	 women	 presented	 with	 hormonally	

sensitive	tumors.	However,	data	on	current	fertility	preservation	trends	have	indicated	

that	 whenever	 a	 patient’s	 clinical	 condition	 is	 permissive,	 oocyte	 or	 embryo	

cryopreservation	 after	 hormonal	 stimulation	 are	 the	 preferred	 preservation	methods.	

An	important	argument	for	the	use	of	these	methods	was	that	oocyte	cryopreservation	

is	an	established	clinical	option	for	fertility	preservation	and	that	reproductive	medicine	

specialists	are	familiar	with	the	procedures	(1).		
	

Nevertheless,	 the	 safety	 of	 fertility	 preservation	 procedures	 that	 involve	 hormonal	

stimulation	in	women	with	a	breast	cancer	has	been	a	constant	concern.	Epidemiological	

and	experimental	data	have	indicated	that	estrogen	plays	a	central	role	in	the	initiation	

and	promotion	of	breast	tumorigenesis.	For	these	reasons,	the	high	estradiol	levels	that	

result	from	conventional	ovulation	stimulation	with	gonadotropins	have	been	regarded	

as	 unsafe	 for	 breast	 cancer	 patients,	 especially	 because	 the	 patients	 have	 not	 yet	

completed	their	breast	cancer	treatment	when	they	undergo	fertility	preservation.		

	

Two	 approaches	 that	 aim	 to	 reduce	 the	 impact	 of	 estrogen	 on	 breast	 tissue	 during	

ovarian	 stimulation	 with	 gonadotropins	 are	 potentially	 safer	 for	 women	 with	 breast	

cancer.	Both	approaches	utilize	drugs	that	are	currently	used	for	the	endocrine	adjuvant	

treatment	of	breast	cancer,	such	as	tamoxifen	and	aromatase	inhibitors.		

	

	
The	use	of	tamoxifen	in	stimulation	cycles	for	fertility	preservation		
	
Tamoxifen	is	a	selective	estrogen	receptor	modulator	with	demonstrated	antiestrogenic	

actions	on	breast	tissue,	and	these	actions	inhibit	the	growth	of	breast	tumors	through	

the	 competitive	 antagonism	 of	 estrogen	 at	 its	 receptor	 site	 (2).	 The	 addition	 of	
tamoxifen	to	either	a	long	gonadotropin-releasing	hormone	(GnRH)	agonist	protocol	or	

a	GnRH	antagonist	protocol	have	been	proposed,	and	both	methods	have	demonstrated	

efficacy	 that	 is	 comparable	 to	 that	of	 conventional	gonadotropin	stimulation	protocols	

without	 tamoxifen	 (3).	 Irrespective	 of	 the	 induced	 elevated	 estradiol	 levels	 during	



gonadotropin	 stimulation,	 tamoxifen	prevents	 the	binding	of	 estrogen	 in	breast	 tissue	

and	blocks	subsequent	DNA	transcription	at	receptor	sites.		

Tamoxifen	also	has	the	property	of	recruiting	and	stimulating	ovarian	follicles	until	their	

final	 maturation	 because	 of	 its	 nonsteroidal	 triphenylethylene	 structure,	 which	 is	

related	to	that	of	clomiphene.	Thus,	tamoxifen	has	also	been	used	alone	for	the	induction	

of	 ovulation	 or	 in	 combination	 with	 gonadotropins	 for	 the	 fertility	 preservation	 of	

women	with	breast	 cancer.	Studies	with	 tamoxifen	have	demonstrated	 that	 its	use	 for	

ovulation	induction	does	not	adversely	affect	oocyte	or	embryo	development	(4).		
	

	
The	use	of	aromatase	inhibitors	in	stimulation	cycles	for	fertility	preservation	
	
Anastrozole	 and	 letrozole,	 the	 current	 third-generation	 aromatase	 inhibitors	 used	 for	

the	 endocrine	 adjuvant	 treatment	 of	 estrogen-sensitive	 breast	 cancer	 in	

postmenopausal	women,	have	also	been	used	for	ovulation	induction	in	young	women.	

Due	 to	 these	 inhibitors’	 competitive	 binding	 at	 the	 enzyme	 receptor	 site,	 which	 is	 a	

process	 that	 highly	 inhibits	 the	 aromatase	 system,	 the	 drugs	 induce	 an	 increase	 in	

pituitary	 gonadotropin	 production	 as	 response	 to	 estrogenic	 negative	 feedback.	

Available	data	have	indicated	that	the	use	of	aromatase	inhibitors	in	fertility	treatments	

is	 safe,	 and	 no	 negative	 effects	 have	 been	 reported	 in	 children	 born	 after	 ovarian	

induction	using	letrozole	(5).	
	

The	 addition	 of	 aromatase	 inhibitors	 alongside	 gonadotropins	 has	 been	 proposed	 to	

increase	 the	 safety	 of	 hormonal	 stimulation	 for	 fertility	 preservation	 in	 women	 with	

breast	cancer.	In	particular,	the	use	of	letrozole	in	this	setting	has	been	reported	within	

a	 GnRH	 antagonist	 protocol,	 and	 the	 efficacy	 of	 treatments	 aiming	 at	 fertility	

preservation	has	been	reported	as	similar	to	that	of	conventional	ovarian	stimulation	for	

in	vitro	fertilization	(IVF	),	while	decreasing	gonadotropin	requirements,	which	appears	

to	 be	 cost-effective.	 Thus	 this	 protocol	 has	 been	 named	 as	 COST-LESS	 (Controlled	

Ovarian	 Stimulation	with	 Letrozole	 Suplementation)	 (6).	 Estradiol	 levels	 during	 these	
treatments	 are	 consistently	 lower	 than	 the	 levels	 found	 in	 standard	 stimulation	with	

gonadotropins	for	IVF,	and	the	levels	of	estrogens	may	be	further	reduced	by	triggering	

oocyte	maturation	with	GnRH	agonists	(7).		
	

	

When	would	be	the	best	time-point	to	attempt	pregnancy	after	breast	cancer?	
	

Several	studies	indicate	that	fertility	preservation	in	oncologic	patients	is	effective,	and	

reported	pregnancy	rates	and	clinical	outcomes	have	been	satisfactory	(8,9).	However,	
only	 a	 minor	 proportion	 of	 patients	 that	 have	 performed	 fertility	 preservation	

procedures	have	returned	to	attempt	pregnancy	after	being	cured	of	 their	diseases.	 In	

most	 cases,	 the	 reasons	 for	 patients’	 non-return	 are	 unknown	 (10).	 A	most	 plausible	
reason	is	that,	after	the	curing	of	cancer,	women	must	be	sufficiently	healthy	to		attempt	

pregnancy.	

	

Observational	 studies	 and	 two	 recent	 meta-analyses	 have	 indicated	 that	 pregnancy	

occurring	after	the	diagnosis	of	breast	cancer	is	associated	with	a	reduced	risk	of	death	

(11-13).	 The	 data,	 based	 on	 case-control	 and	 cohort	 studies,	 also	 indicate	 that	 the	
protective	effect	of	pregnancy	becomes	less	pronounced	in	studies	that	have	accounted	



for	the	“healthy	mother	effect”	(14).	The	“healthy	mother	effect”	is	a	selection	bias	where	
women	with	 favorable	outcomes	 following	diagnosis,	 i.e.,	 “healthier”	women,	are	most	

likely	to	conceive.	Regarding	breast	cancer,	some	studies	have	controlled	for	this	bias	by	

matching	cases	and	controls	 for	variables	 such	as	nodal	 status,	ER	status,	disease-free	

interval,	and	treatment	in	the	cohorts.		

	

In	our	program	for	fertility	preservation	at	Karolinska	University	Hospital	in	Stockholm,	

as	well	 as	most	 Nordic	 programs	 for	 fertility	 preservation,	 the	 largest	 female	 patient	

group	is	composed	of	women	with	a	diagnosis	of	breast	cancer	(1).	However,	the	disease	
is	 heterogeneous,	 and	 the	 risk	 of	 relapse	 will	 differ	 among	 patients.	 Therefore,	 the	

recommended	 observation	 time	 after	 treatment	 required	 to	 determine	 the	 best	

timepoint	to	attempt	pregnancy	is	not	identical	for	all	women.	For	the	specific	patient,	it	

should	 be	 individualized.	 Given	 the	 high	 cure	 rates	 of	 breast	 cancer	 today,	 these	

discussions	 are	 becoming	 more	 frequent.	 At	 our	 center,	 the	 discussions	 currently	

require	medical	 experts	 from	 several	 fields,	which	 has	 resulted	 in	 a	multidisciplinary	

group	in	reproductive	oncology,	within	the	oncology	healthcare	services.	

	

Our	experience	indicates	that	women	seem	to	be	more	vulnerable	than	men	when	facing	

the	 risk	 for	 treatment-induced	 infertility,	 as	 reported	 recently	 by	 a	 qualitative	 study	

(15).	 However,	 patients	 that	 have	 performed	 fertility	 preservation	 can	move	 forward	
more	easily	and	 focus	on	 their	cancer	 treatment,	which	suggests	 that	compliance	with	

the	recommended	follow-up	period	before	attempting	pregnancy	should	be	improved	in	

these	patient	groups.	However,	patients	who	have	not	performed	fertility	preservation	

would	 be	 more	 anxious	 that	 their	 remaining	 fertility	 would	 be	 further	 reduced	 over	

time.	 They	 may	 have	 difficulties	 in	 accepting	 the	 planned	 follow-up	 time	 and	 the	

recommendation	 to	 wait	 to	 attempt	 pregnancy.	 Having	 ocytes,	 embryos,	 or	 ovarian	

tissue	cryopreserved	provides	a	chance	to	build	a	family	in	the	future,	but	it	also	gives	

respite	 to	 patients	 who	 can	 more	 easily	 complete	 their	 recommended	 adjuvant	

therapies,	when	indicated.	Thereafter,	depending	on	the	individual	risk,	family-building	

attempts	can	be	planned	when	the	women	are	healthy	again.	
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