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Comment stimuler les patientes en AMP 

après un cancer ? 



Epidemiology 

Incidence and mortality 

Year 



Ovarian toxcity 

Before chemotherapy  After chemotherapy  



Ovarian toxcity 

Mechanisms unclear  

Ovarian tissue fibrosis 

Vascular damage  

Follicular activation: burn-out 

Side effect of chemo / radiotherapy 

Apoptosis of primordial and primary follicles 

Blumenfeld et al., Best Pract Res Clin Obstet Gynaecol. 2012   



Premature menopause 

Sklar J. Nat. Cancer., 2006  

Cumulative incidence of premature menopause higher for cancer survivors 

than for siblings 

2819 survivors of childhood cancer and 1065 female siblings 



Premature ovarian failure 

Bath et al., Hum. Reprod., 2003  

Alteration of the follicular ovarian status in childhood cancer survivors having 

retained regular menstrual cycle 



Ovarian function after CT 

Gracia et al., Fertil. Steril., 2012 

Impaired ovarian reserve in a dose-dependent manner among cancer 

survivors compared with unexposed females of similar age.  

 

Reproductive hormone levels in menstruating survivors exposed to high-

dose therapy are similar to those in late-reproductive-age women.  



Breast cancer 

Lutchman Singh et al., British. J. Cancer., 2007  

FSH E2 

AMH Inhibin B 

AFC Ov. vol 

Ovarian function after CT 



Antral follicle count 

Larsen et al., JCE&M., 2003  

Smaller ovarian volume per ovary and a lower number of antral follicles per ovary 

in childhood cancer survivors when compared to controls 



Risk calculator 



Age 

Ovarian 

follicular 

status 

Sensitivity/ 

chemo 

Type of 

cancer 

Chemo 

regimens 

Doses of 

chemo 

Predicting ovarian function after radio- / chemotherapy remains a challenge 

Ovarian function after cancer treatments 



Antral follicles 

Exogenous FSH 

administration 

Preovulatory follicles 

Controlled ovarian hyperstimulation 

Serum E2 levels  



AMH & AFC: best markers of poor ovarian response 

Broekmans et al., Endocrine Reviews, 2009 

Ovarian response to COH 



Ovarian stimulation after cancer treatment 

Ginsburg et al., Fertil Steril 2001 

50 couples in which the women was a cancer survivor 

Comparison with cancer patients undergoing IVF-ET before CT/RT 

113 cycles in 69 couples candidates for GIFT 

Trend to have a lower No of oocytes recovered in cancer survivors 

(18.7 ± 3.2 vs. 14.5 ± 1.2, P= NS)  

Trend to have a lower No of embryos in cancer survivors 

(11.3 ± 1.9 vs. 7.5 ± 0.7, P= NS)  



Ovarian stimulation after cancer treatment 

Barton et al., Fertil Steril 2012 

ART outcomes in cancer survivors vs. with all other infertility patients 



Ovarian stimulation after cancer treatment 

Barton et al., Fertil Steril 2012 

ART outcomes in cancer survivors vs. with all other infertility patients 



Ovarian stimulation after cancer treatment 

Barton et al., Fertil Steril 2012 

ART outcomes in cancer survivors vs. with all other infertility patients 

But heterogenous population  (type of cancer and different treatments) 



Hypothalamic / Pituitary radiotherapy 

< 24 Gy: Low risk of amenorrhea (< 20%) 

> 24 Gy: High risk of amenorrhea (> 80%) 

Restoration of ovulation through exogenous gonadotropin admininstration 



Cervical cancer 



In clinical practice 

Oncologist authorization for pregnancy 

Fertility evaluation after 6 months of infertility 

IVF-ET / ICSI +++ 

Evaluation of uterine function if previous pelvic radiotherapy 



GnRH antagonist protocol 

FSH 150 UI 

1 4 8 12 2 

GnRH antagonists 

5 3 6 7 9 10 11 17-ßE2, 4 mg/j 



AMH & pregnancies 

Weghofer et al., JCE&M, 2011 

Pregnancies are possibly obtained in women having extremely low AMH levels 



Live births after  

Transplantation of frozen ovarian tissue  

Grynberg et al., Fertil Steril 2012 

13 patients, 18 babies 



Ovarian stimulation after  

Transplantation of frozen ovarian tissue  

Dolmans et al., Hum Reprod 2009 

13 patients, 18 babies 



Breast cancer survivors 



Modified natural cycle 

hMG 150 UI 

1 4 8 12 2 

GnRH antagonists 

5 3 6 7 9 10 11 



GnRH antagonist protocol 

FSH 150 UI 

1 4 8 12 2 

GnRH antagonists 

5 3 6 7 9 10 11 



Letrozole 

FSH 150 UI 

5 10 
Letrozole 5 mg/d 

1 4 8 12 2 

GnRH antagonists 

Ovarian stimulation + aromatase inhibitors 

Oktay et al., JCE&M 2006 



    Cycle d1 

 ICSI 

10.000 IU hCG 

Oocyte retrieval 

d0 d1 d3 

ET 

Monitoring 

d2 

   ICSI 

IVM Protocol 

17-β estradiol 



Prophase I: VG 

Métaphase I: GVBD 

Métaphase II: 1st PG extrusion 

Nuclear maturation Cytoplasmic maturation 

Stock RNAm and proteins 

 

Support the first steps of  embryo development 

Quiescent Active 

Genome 

IVM 



In clinical practice 

Oncologist authorization for pregnancy (2 – 5 years after chemo) 

Fertility evaluation after 6 months of infertility 

IVF-ET / ICSI +++ 



134 patients, 26-43 years of age, having undergone chemotherapy 

for breast cancer 

 
Median follow-up: 39 months 
 

– 38 recurrences 
 

• 12 patients deceased 
 

– 18 pregnancies and live births in 13 patients 
 

• All natural 
 
•  ~ 30% in patients with undetectable serum AMH 
 

 At least 3 ongoing pregnancies 
 

OBAMA study 

Hamy et al., unpublished data 



41 ans au diagnostic, G1P1, cycles réguliers 

AMH basale = 1.8ng/mL 

CCI 25 mm, RE+ RP+ her2-, N-/15 

6 cycles de FEC 75, RT, Tamoxifène 

Aménorrhée chimio induite pendant 5 mois; 

Délai 23 mois après dernière chimiothérapie, 

grossesse spontanée à l’âge de 43 ans, ANAT 

 

 

38 ans au diagnostic, G2P2, cycles réguliers  

AMH basale = 0.55 ng/mL 

Tumeur 55 mm, RE-RP-, her2- 

Chimiothérapie néoadjuvante ECT (anthra cyclo 
puis taxanes) 8 cures, chir, RT 

Aménorrhée chimio induite : 14 mois 

Grossesse spontanée à 41 ans, (42 mois après 
chimiothérapie) suivie ANAT 

 

 Malgré AMH restées indétectables après la chimiothérapie…. 

OBAMA study 



Ovarian tissue  

cryopreservation  
Oocyte  

cryopreservation 

Embryo  

cryopreservation 
Medical treatment 

Fertility preservation 

FERTILITY 
PRESERVATION 

http://www.natisens.com/Articles/Mystere_vie/Gametes/ovocyte_photo.jpg


Conclusions 

1. Radiotherapy and chemotherapy may significantly alter the ovarian  

            

  function and lead to loss of the fertility potential 

3. Since women having undergone gonadotoxic treatments should be  

 considered as poor-responders, IVF-ET should be rapidly proposed 

2. Infertility in cancer survivors represents a major concern and patients   

 seeking pregnancy should be offer an evaluation of the follicular ovarian 

  status  

4.  Efficiency of ART in cancer survivors remains ill-established since there is a 

 remarkable lack of published data 

5. ART in patients having healed from breast cancer represents a major 

 concern. IVF-ET after modified natural cycle or IVM are currently the only 

   available options to treat their infertility 

6.  A plea for fertility preservation   


