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Fertility drugs and Cancer 

•  Ovarian cancer 
•  Breast cancer 
•  Endometrial cancer 
•  Other cancers 

•  GnRH analogs 
•  Gonadotropins (HMG) 
•  Clomifene citrate (CC) 
•  hCG 
•  Progesterone 
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ü  Ovarian	stimulation	+	IUI		
ü  Ovarian	stimulation	for	IVF	



Εξωσωµατική Γονιµοποίηση  

Ωοθηκική	Διέγερση	

Ωοληψία	

Γονιμοποίηση	 	 	 	 	
	(ένωση	Σπερματοζωαρίου	με	το	Ωάριο		στο	εργαστήριο)		

Μεταφορά	στην	μήτρα	

Κατάψυξη	και	Κρυοσυντήρηση	



Ovarian	stimulation	

Duration of  stimulation: 10-12 days 

 
 

 
Ovarian stimulation with gonadotropins  

 

GnRH Antagonist 

Day 9  of  Cycle 
Day of  hCG 
 
 (Day 13)  

Day 3 of  cycle   

menses 

Egg collection 
 
 ( Day 15) 



Fertility drugs and Cancer 

Observational	studies	

Cohort	studies	(RR)		
•  Risk	of	cancer	in	a	group	of	infertile	women	who	
received	treatment									

Case	control	studies	(OR)		
•  Exposure	to		fertility	drugs	of	women	with	cancer	as	compared	to		
healthy	ones																															
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Fertility drugs and Cancer 

 What	are	we	looking	for?	
–  Risk	of	cancer	in	infertile	women	who	received	drugs		as	
compared	to	the	general	population.																																								

(SIR:	Standarized	Incidence	Ratio)	
–  	Risk	of	cancer	in	infertile	women	who	received	treatment	
as	compared	to	those	who	did	not								(Cohort	studies	RR:	
relative	risk)		

–  Exposure	to		fertility	drugs	of	women	with	cancer	as	
compared	to		healthy	ones																															

(Case	control	studies:	OR:	odds	ratio)	
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What	is	the	right	question?		

Risk	of	cancer	in	the	infertile	women	vs	all	women?		

Risk	of	cancer	in	the	infertile	women	that	were	treated	with	
fertility	medications	vs		the	ones	not	treated	with?		

Risk	of	cancer	of	infertile	women	who	conceived	after	
treatment	vs	the	one	who	did	not	conceive?		
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Fertility drugs and Cancer 

Methodology	

Study	design	

Age		of	the	exposed	population	

Type	of	drugs	and	combinations	

Time	interval	from	exposure	to	
cancer	

Control	Group	
8 



Fertility drugs and Cancer 

Control	group	

General	population	

Infertile	women	

Infertile	women	who	use	drugs	and	got	pregnant		
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Ovarian	cancer		
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Fertility Drugs and Ovarian Cancer 

 Whittemore et al. Am J Epidemiol  1992; 136: 1204-1211) 
Metanalysis of 12 case-control studies: 

 
Women who received fertility drugs had 27 x higher risk 

of ovarian cancer  

–  Small detail:  
 Treated but not pregnant:     OR: 27 (CI, 2.3-315) 
 Treated  and pregnant:           OR: 1.4 (0.5-3.6)  
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Ovarian Cancer  

•  Rossing et al. NEJM 1994;331:771-6  
–  3837 women treated for infertility ( 1974-1985) 
–  11  tumors :  SIR 4,4 (95% CI, 1.3-4,5)  

•  5   borderline tumors 
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Clomiphene	citrate RR	vs	non	users 

No 1 

Yes 2.3	(0.5-11.4) 

1-11 0.8	(0.1-5.7) 

>12 11.1(1.5-82.3) 
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Author Size	 SIR	(95%	CIs):	 RR	(95%	CI):	within	cohort 
Rossing	et	al.		
1992 3,837	 No	drug 1.4	(0.2–5.0) CC 2.3	(0.5–11.4) 

CC 3.1	(1.4–5.9) ≥12	cycles 11.1	(1.5–82.3) 

hMG/FSH 5.6	(0.1–31.0) hCG 1.0	(0.2–4.3) 

hCG 2.8	(0.6–8.0) 

Modan	et	al.	
1998 2,496	 No	treatment 1.6	(0.6–3.5) 

Treatments 1.7	(0.6–3.8) 

CC 2.7	(0.9–5.8) 

Venn	et	al.	
1999 29,666 No	IVF 1.2	(0.5–2.6) 

IVF 0.9	(0.4–1.8) 

Ovarian Cancer 
Cohort studies  
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Author Size	 SIR	(95%	CIs):	 RR	(95%	CI):	within	cohort 

Klip	et	al.	2002	 23,592	 No	IVF 1.4	(0.4–3.2) IVF 0.4	(0.1–1.2) 

IVF 1.4	(0.7–2.6) 
≥7	cycles 1.8	(0.0–9.8) 

Doyle	et	al.	
2002	 

5,556 No	
treatment 

1.7	(0.2–6.0) Treatment 0.6	(0.1–3.0) 

Treatment 0.8	(0.2–2.2) 
Brinton	et	al.	
2004	 

12,193	 No	CC 2.1	(1.4–3.0) CC 0.8	(0.4–1.5) 

CC 1.8	(1.0–3.0) ≥15	years	F/U 1.5	(0.7–3.2) 

No	hMG 2.0	(1.4–2.7) hMG 1.1	(0.4–2.8) 
hMG 2.3	(0.7–5.3) ≥15	years	F/U 2.5	(0.7–8.3) 

Ovarian Cancer 
Cohort studies  



15 Tomao et al. Journal of Ovarian Research 2014, 7:51 

Fertility drugs, reproductive strategies and ovarian cancer risk 
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Tomao et al. Journal of Ovarian Research 2014, 7:51 

Fertility drugs, reproductive strategies and ovarian cancer risk 
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Author Cases	 Controls	 Comparison OR	(95%	CI) 
Shu		et	al.	1989 229	(2.6) 229	(0.4) FDs	vs.	no	use 2.1	(0.2–22.7) 

Whittemore	et	al.	
1992	 

718	(2.8) 1,236	(0.9) FDs	vs.	no	infertility 2.8	(1.3–6.1) 

Nulligravids 27.0	(2.3–316) 

Gravids 1.4	(0.5–3.6) 

Francheski	et	al.	
1994 

195	(1.0) 1,339	(1.1) FDs	vs.	no	use 0.7	(0.2–3.3) 

Shushan	et	al.	
1996 

164	(12) 408	(7.1) FDs	vs.	no	use 1.3	(0.6–278) 

Clomiphene 0.9	(0.3–2.3) 

hMG 3.2	(0.9–11.8) 

Ovarian Cancer 
Case control studies  
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Author Cases	 Controls	 Comparison OR	(95%	CI) 
Mosgaard	et	al.	

1997	 
684	(20.7) 1,721	(23.8) FDs	vs.	no	use	

(nulliparous	women) 
0.8	(0.4–2.0) 

Clomiphene 0.7	(0.2–2.0) 
hMG/hCG 0.8	(0.2–3.7) 

Parazzini	et	al.	
1997	 

971	(0.5) 2,758	(0.4) FDs	vs.	no	use 1.1	(0.4–3.3) 

≥6	cycles 1.0	(0.2–3.8) 
Parazzini	et	al	

2001 
1,031	(1.5) 2,411	(1.1) FDs	vs.	no	use 1.3	(0.7–2.5) 

Ness	et	al.	2002 1,060	(14.1) 1,337	(15.0) FDs	vs.	no	use		
(sub-fertile	women) 

1.0	(0.8–1.3) 

Nulligravids 1.75	(0.7–4.2) 
Gravids 0.7	(0.5–1.0) 

Ovarian Cancer 

FD= Fertility drugs 



19 Cancer Epidemiol Biomarkers Prev. 2012 August ; 21(8): 1282–1292. 

A total of 902 cases were enrolled. Controls, N=1802, were frequency 
matched to cases (~2:1) by 5-year age group and telephone area code 

ü  Among all 2704 HOPE participants, 152 (5.6%) women reported ever using fertility drugs. 
 
ü  Ever use of fertility drugs was not significantly associated with ovarian cancer risk in the total HOPE 

population (OR: 0.93, 95%CI: 0.65–1.35), nor was duration of use (never compared to <6 months of 
use, OR: 1.05, 95%CI: 0.61–1.80; never compared to ≥6 months of use, OR: 0.82, 95%CI: 0.50–1.34),  

 
ü  Adjusting for the same covariates, no significant associations between ovarian cancer risk and ever use 

of fertility drugs were observed when separately evaluating borderline (OR: 0.64, 95%CI: 0.26–1.55) 
and invasive tumors (OR: 1.02, 95%CI: 0.69–1.50). 



20 Cancer Epidemiol Biomarkers Prev. 2012 August ; 21(8): 1282–1292. 

A total of 902 cases were enrolled. Controls, N=1802, were frequency 
matched to cases (~2:1) by 5-year age group and telephone area code 

ü  In the group that seek fertility treatment ( N=447) Use of fertility drugs was reported by 148 (33%)  

ü  Ever use of fertility drugs was not significantly associated with ovarian cancer risk and 
remained non-significant after additional adjustment for cause of infertility (OR: 0.66, 95%CI: 0.36–
1.22), age medical attention was sought (OR: 0.86, 95%CI: 0.53–1.40),  

ü  Additionally, no significant associations between ever use of fertility drugs and ovarian cancer risk 
were observed when separately assessing borderline (OR: 0.96, 95%CI: 0.31–2.94; adjusted for 
age, duration of OC use, talc, and age at menarche) and invasive tumors (OR: 0.85, 95%CI: 0.52–
1.39; adjusted for all covariates identified by stepwise regression).  
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11 case-control studies and 14 cohort studies, which included a total of 182,972 women. 

For borderline ovarian tumours, exposure to any fertility drug was associated with a 
two to three-fold increased risk in two case-control studies.  

Authors’	conclusions	
We	found	no	convincing	evidence	of	an	increase	in	the	risk	of	invasive	ovarian	

tumors	with	fertility	drug	treatment.		
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Main results 
We included 11 case-control studies and 14 cohort studies, which included a total of 182,972 women. 
Seven cohort studies showed no evidence of an increased risk of invasive ovarian cancer in subfertile women 
treated with any drug compared with untreated subfertile women. Seven case-control studies showed no evidence of 
an increased risk, compared with control women of a similar age. Two cohort studies reported an increased 
incidence of invasive ovarian cancer in subfertile women treated with any fertility drug compared with the general 
population. One of these reported a SIR of 5.0 (95% confidence interval (CI) 1.0 to 15), based on three cancer 
cases, and a decreased risk when cancer cases diagnosed within one year of treatment were excluded from the 
analysis(SIR 1.67, 95% CI 0.02 to 9.27). The other cohort study reported an OR of 2.09 (95% CI 1.39 to 3.12), based 
on 26 cases. 
For borderline ovarian tumours, exposure to any fertility drug was associated with a two to three-fold 
increased risk in two case-control studies. One case-control study reported an OR of 28 (95% CI 1.5 to 516), 
which was based on only four cases. In one cohort study, there was more than a two-fold increase in the incidence of 
borderline tumours compared with the general population (SIR 2.6, 95% CI 1.4 to 4.6) and in another the risk of a 
borderline ovarian tumour was HR 4.23 (95% CI 1.25 to 14.33) for subfertile women treated with in vitro fertilisation 
(IVF) compared with a non-IVF treated group with more than one year of follow-up. 
There was no evidence of an increased risk in women exposed to clomiphene alone or clomiphene plus 
gonadotrophin, compared with unexposed women. One case-control study reported an increased risk in users of 
human menopausal gonadotrophin (HMG)(OR 9.4, 95% CI 1.7 to 52). However, this estimate is based on only six 
cases with a history of HMG use. 
 
Authors’ conclusions 
We found no convincing evidence of an increase in the risk of invasive ovarian tumours with fertility drug 
treatment. There may be an increased risk of borderline ovarian tumours in subfertile women treated with 
IVF. Studies showing an increase in the risk of ovarian cancer had a high overall risk of bias, due to 
retrospective study design, lack of accounting for potential confounding and estimates based on a small 
number of cases. More studies at low risk of bias are needed. 



Types of infertility and risk of  ovarian cancer 

ü  12,193	women	evaluated	for	infertility	(	1965-1988)	
ü  8,429	women	available	for	analysis	
ü Median	F/U	18.8	years	with	more	than	80%	had	at	least	15	

years	of	F/U	
	
	

Objective	of	the	study:	
ü  Risk	of	ovarian	cancer	compared	to	the	general	population	
ü  Risk	of	ovarian	cancer	in	relation	to	type	of	infertility	

23 
Brinton L.A. F&S 2004 



Types of infertility and ovarian cancer 

  Infertile	women	have	double	the	risk	for	developing	
ovarian	cancer	(SIR=1,98	95%	CI,1.4-2.6)	

Primary	infertility Secondary	infertility 
SIR	(95%	CI) SIR	(95%	CI) 

Endometriosis	 4.19	(2.0-7.7) 1.05	(0.2-3.1) 

Anovulation	 1.65	(0.4-4.2) 2.12(	0.9-4.2) 

Pelvic/Tubal 3.24	(1.6-6) 1.27	(0.5-2.8) 

Male	 2.66	(1.1-5.5) 1.12	(0.2-3.3) 

Cervical	 1.56	(0.0-8.7) 1.14	(0.0-6.4) 

Uterine 2.48	(0.5-7.2) 1.97	(0.4-5.8) 

24 Brinton L.A. F&S 2004 



Endometriosis and Ovarian Cancer 

Histologic	type Number	of	patients Presence	of	
endometriosis 

All	types 79 22		(28%) 

Endometrioid		
 

23 9				(39%) 

Clear	Cell 17 7				(41%) 

Mixed 8 4				(50%) 

25 

La Cuesta et. al. Gyn Onc.60,238-244 (1996) 



Endometriosis and Ovarian Cancer 

Histology No.of	patients Total	(%) Atypical 

Clear	cell 43 30	(69.8) 25 

Endometrioid 7 3	(42.9) 2 

Serous 60 4	(8.0) 2 

Mucinous 17 0	(0.0) 0 

Total 127 37	(29.1) 29 

26 
Ogawa et.al. Gyn. Onc 77,298-304 (2000) 

Patients with endometriosis 



Endometriosis	and	ovarian	cancer	

– Mutations	in	the	genes	that	encode	for	metabolic	and	detoxification	
enzymes,	such	as	GALT	and	GSTM,	have	been	implicated	in	the	
pathogenesis	of	endometriosis	and	in	the	progression	to	carcinoma	of	the	
ovary.		

–  PTEN,	a	tumor	suppressor	gene	commonly	mutated	in	endometriosis,	is	
found	mutated	in	endometrioid	carcinoma	of	the	ovary,	but	not	in	other	
forms	of	ovarian	cancer.		

–  Somatic	mutations	in	the	PTEN	gene	were	identified	in	20%	of	
endometrioid	carcinomas	and	20.6%	of	solitary	endometrioid	ovarian	
cysts.		
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Swiersz LM. Ann NY Acad Sci 2002 Mar ;955:281-92 



Breast Cancer 
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Estimated	New	Cancer	Cases	for	Leading	Cancer	Sites		
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Breast	cancer	age	distribution.		
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Breast cancer – risk factors 

•  Delayed menopause (1 year)                                                         1.14 

•  ΒΜΙ (>29,7 Kg/m2)                                                                             1.48 

•  Alcohol consumption (20g /day x 5 years)                                          1.28 

•  HT for 5 years (WHI)                                                        1.26 

•  HT + 20g alcohol / day (5 years)                                                          1.99 

•  Age at 1st delivery > 30 years                                                    1.48 

 

Risk factor                                                                 RR 

Shah NR, Exp Opin Pharmacotherapy 2006 
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Breast Cancer 
Case- control studies 

Author Cases Controls	 Comparison OR	(95%	CI) 
Braga	et	al.	1996 2,569	(3.3) 2,588	(2.9) Fertility	treatment	vs.	none 1.1	(0.8–1.5) 

FD	use	vs.	no	use 1.4	(0.7-1.8) 
Weiss	et	al.	1998 2,173	(8.5) 1,990	(7.4) CC	or	other	drug	use	among	

those	with	difficulty	conceiving 0.8	(0.9–1.0 

Medications	among	women	
with	difficulty	maintaining	a	
pregnancy 

1.0(0.6-1.3) 
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Author Cases Controls	 Comparison OR	(95%	CI) 
Ricci	et	al.	
1999	 3,415 2,916 Ever	FD	vs.	no	use	

Nulliparous	women	
Parous	women 

1.2	(0.5–2.6)	
0.6	(0.2–2.3)	
2.2	(0.7–6.6) 

Burkman	et	
al.	2003	 4,566 4,676					 Ever	FDs	vs.	no	use	

≥6	cycles	CC	
≥6	cycles	hMG	
	
Ever	FDs	vs.	no	use	in	
infertile	women	
≥6	cycles	CC	
≥6	cycles	HMG 

0.9	(0.8–1.2)	
1.0	(0.7–1.3)	
2.7	(1.0–6.9)	
	
	
1.2	(0.8–1.7)	
1.2	(0.7–2.0)	
3.8	(1.2–11.8) 

Breast Cancer 
Case- control studies 
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Breast Cancer 
Cohort trials  

Author 	Cohort	 SIR(95%	CIs):	 RR	(95%	CI) 

Rossing	et	al.	1996 3,837	 CC 0.5	(0.2–1.2) 
≥12	cycles 0.6	(0.2–2.4) 

hCG 0.5	(0.2–1.8) 

Modan	at	al.	1998 2,496	 No	Tx 1.4	(1.0–2.0) 
All	Tx 1.1	(0.7–1.6) 
CC 1.2	(0.7–1.9) 

CC	+	hMG 1.6	(0.7–3.4) 

Venn	et	al.	1999 29,666	 No	IVF 0.9	(0.7–1.2) 
IVF 0.9	(0.7–1.1) 
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	Cohort	 SIR(95%	CIs):	 RR	(95%	CI) 

Klip	et	al.	2002	 23,592	 No	IVF 1.0	(0.7–1.4) IVF 1.0	(0.6–1.5) 
IVF 1.1	(0.8–1.4) 

≥7	cycles 0.8	(0.2–2.1) 
Doyle	et	al.	2002 5,556	 No	Tx 1.2	(0.6–2.0) Tx 1.0	(0.5–1.9) 

Tx 1.2	(0.8–1.6) 
Brinton	et	al.	2004	 12,193 No	CC 1.3	(1.1–1.5) CC 1.0	(0.8–1.3) 

CC 1.3	(1.1–1.6) ≥20	y	F/
U 1.4	(0.9–2.1) 

No	hMG 1.3	(1.1–1.4) hMG 1.1	(0.7–1.6) 
hMG 1.4	(0.9–2.0) ≥20	y	F/

U 1.5	(0.8–3.2) 

Breast Cancer 
Cohort trials  



Breast Cancer 

•  E3N study ( 98,000 women) 
•  6,602 reported fertility problems 
•  2571 invasive breast cancers in 10 years follow up. 

n Woman	years Cases RR(	95%CI) 
Treated	for	infertility 

Never	 85953 831.342 2388 

Ever 6602 63.668 183 0.95(0.82-1.11) 

Treated	with	fertility	drugs 
Never 85953 831.342 2388 

Ever 4843 46.529 133 0.94	(0.78-1.12) 

43 Hum Reprod 2004 



Infertile women treated with fertility enhancing drugs vs. 
infertile untreated controls à risk of breast cancer? 

 
8 case-control studies 

     15 cohort studies 

44 Breast Cancer Res Treat (2010) 124:13–26 

MEDLINE,	Cochrane,	Scopus	
1948	–	August	2009	



45 Breast Cancer Res Treat (2010) 124:13–26 



Breast Cancer 
Meta-analysis 

•  Clomiphene and the risk of breast cancer 
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Breast Cancer 
Meta-analysis 

•  Other specific fertility drugs and the risk of breast cancer 
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Breast Cancer 
Meta-analysis 

•  Clomiphene followed by hMG and the risk of breast cancer 
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Breast Cancer 
Meta-analysis 

•  Other fertility drugs and the risk of breast cancer 
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Breast Cancer 
Meta-analysis 

•  Cycles of clomiphene and the risk of breast cancer. 
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Breast Cancer 
Meta-analysis 

•  Cycles of other specific fertility drugs and the risk of breast cancer 

51 
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Methods: 
An extended follow-up was conducted among a cohort of 12,193 women evaluated for 
infertility between 1965–1988 at five U.S. sites.  
 
Follow-up through 2010 was achieved for 9,892 women (81.1% of the eligible population) 
First evaluation for infertility was at 30.1 years. 
 
During a median of 30.0 years of follow-up,749 breast cancers were identified among study 
participants, with a mean age at diagnosis of 52.7 years.  
 
A total of 38.1% of the patients had been exposed to clomiphene and 9.6% to 
gonadotropins. 
 
 
 Cancer Epidemiol Biomarkers Prev. 2014 April ; 23(4): 584–593. 
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There	was	some	evidence	of	increasing	risk	with	increasing	cycles	of	clomiphene,	
with	the	risk	rising	to	1.37	(0.97–1.92)	for	those	who	received	≥12	cycles.		

Ever	use	of	gonadotropins	was	not	associated	with	breast	cancer	risk	(1.14,	0.89–
1.44).Further,	there	were	no	trends	according	to	dosage,	number	of	cycles,	or	age	
at	first	use.		

The	risk	among	nulligravid	women	at	follow-up	was	associated	with	a	significant	
risk	for	invasive	breast	cancers	(1.98,	95%	CI	1.04–3.60)		

Results  

Cancer Epidemiol Biomarkers Prev. 2014 April ; 23(4): 584–593. 
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JAMA. 2016;316(3):300-312. doi:10.1001/jama.2016.9389 55 
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Endometrial Cancer 

62 



Endometrial Cancer 

 Most	studies	show	no	association:	
–  Less	than	10	years	F/U	
–  Few	cases	(2-14)	
  Infertility	(1.8	times)	and	nulliparity	(2.7	times)	are	
associated	with	increased	risk	of	endometrial	cancer.		
 No	association	with	use	of	fertility	drugs													

Benshushan et al. Obstet. Gynecol. 2001 
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Endometrial Cancer 

•  Cohort study of  8,431 infertile women in U.S 
–  39 uterine/endometrial cancers 

•  Results: 

•  Nulligravid:      RR:  3.5  (1.3-9.3) 
•  Obese:            RR:  6.2  (1.2-30) 
•  Obese and nulligravid  RR:  12.5 (1.5-108) 

–  No increased risk with the use of gonadotropins 
–  Increased risk of uterine cancer with clomiphene citrate 

•  >900 mg of CC       RR:1.9  (0.9-4.0) 
•  More than 6 cycles:   RR:2.16 (0.9-5.2) 

64 
Althuis et al. Am. J. Epidem. 2005 



65 European Journal of Obstetrics & Gynecology and Reproductive Biology 195 (2015) 52–60 



66 European Journal of Obstetrics & Gynecology and Reproductive Biology 195 (2015) 52–60 



Fertility	drugs	and	Cervical	
cancer	

•  Scarce	data	exist	regarding	the	association	
between	fertility	treatments	and	future	risk	of	
cervical	cancer.		

•  In	these	studies,	patients	with	a	history	of	
fertility	treatments	were	found	to	have	either	
a	significantly	lower	risk	of	development	of	
cervical	cancer	or	with	no	increased	risk	of	
cervical	cancer	

67 
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Ovarian cancer  Endometrial cancer  
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Fertility drugs and Other malignancies 

•  Design:  
–  Retrospective cohort of 8422 women (155,527 women-years)  

•  Objective:  
–  To evaluate the risk of developing  Μelanoma, thyroid, colon, and cervical cancer 

risks after clomiphene or gonadotropins. 

•  Results:  
ü  Clomiphene use did not increase risk of melanoma, thyroid, cervical  or colon 

cancer.  
ü  Νo relationship between clomiphene dose or cycles of use and cancer risk at any 

site.  
ü  Clomiphene use may impart stronger effects on risks of melanoma (RR=2.00; 

95% CI, 0.9-4.6) and thyroid cancer among women who remained nulliparous 
(RR=4.23; 95% CI, 1.0-17.1).  

ü  Gonadotropins did not increase cancer risk for these sites.  

70 
Althuis et al. Am. J. Obstet.Gynecol. 2005 



71 Human Reproduction, Vol.30, No.8 pp. 1952–1963, 2015 

A population-based cohort 
consisting of all women 
registered in the Medical 
Birth Registry of Norway as 
having given birth between 
1 January 1984 and 31 
December 2010. 
Median follow-up time for 
ART women was 7.3 years 
and for non-ART women 
16.0 years  
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Take	home	message.	

Infertility	is	an	independent	risk	factor	for	malignancy	

Endometriosis	is	associated	to	ovarian	cancer	

So	far	there	is	no	strong	evidence	to	associate		use	of	fertility	drugs	and	
gynecologic	cancer	

However	the	use	of	clomiphene	citrate		for	more	than	three	cycles	should	
not	be	encouraged.			

A	complete	physical	examination	(including	pap	smear	and	breast	exam)	is	
necessary	prior	to	any	fertility	treatment.	
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Thank	you.	
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Pregnancy	is	a	risky	business		
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Infertility	and	Cancer		

77 



78 Human Reproduction, Vol.30, No.8 pp. 1952–1963, 2015 



Long Protocol/GnRH agonists 

recFSH or hMG 

Leuprolide acetate1.0 (or 0.5) mg/day 0.5 (or 0.25) mg/day ® 

Start Stimulation 

7 – 8 days after  
estimated ovulation 

hCG 

Day 21 

Day 28 Day 2 or 3 

menses 

Stop Stimulation 

Apx. 10 days of stimulation 
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Short Flare Protocol/GnRH 
agonists 

recFSH or hMG 

 0.5 mg of Leuprolide acetate  

hCG 

Day 2 

menses 

Stop Stimulation 

Day 4 
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GnRH antagonist protocol  

 
Standardized Dose of   

FSH 
	

Individualized Dosing of   
FSH 

0.25 mg/day of  Antagonist	

Day 6 
of  rFSH or follicles 13-15mm  hCG 

 
 

menses 
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Ovarian	stimulation	

Duration of  stimulation: 10-12 days 

 
 

 
Ovarian stimulation with gonadotropins  

 

GnRH Antagonist 

Day 9  of  Cycle 
Day of  hCG 
 
 (Day 13)  

Day 3 of  cycle   

menses 

Egg collection 
 
 ( Day 15) 
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GnRH agonists vs antagonists protocol 

Antagonist 

Agonist 

 
Standardized Dose of   

FSH 
 

Individualized Dosing of   
FSH 

0.25 mg/day of   
Antagonist 

Individualized Dosing of  FSH 

Agonist started Agonist Dose adjusted 

Standardized Dose  
of  FSH 

Day 6 
of  rFSH or  hCG 

Day 6 
of  rFSH 

Day 
of  hCG 

7 – 8 days 
after estimated ovulation 

Day 2 or 3 
of  menses 

menses 

menses 
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Day 2 or 3 
of  menses 
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Cervical  cancer 



Ovarian	Cancer	
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Ovarian Cancer 



Ovarian	Cancer	
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96 

We excluded from analysis 15 patients with missing information on a cancer diagnosis date, 111 with ,1 year of follow-
up and 60 with a hyster- ectomy during the first year of follow-up, leaving 9832 analytic study subjects and 259 346 
person-years of follow-up. Person-years reflected the trunca- tion of follow-up for 1362 patients with a hysterectomy 1 
or more years after initial follow-up, with 8.4% having a hysterectomy 1 – 5 years, 13.1% 6 – 10 years, 17.8% 11 – 15 
years, 22.7% 16 – 20 years and 38.0% 21 or more years after study entry 


