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Foreword 1: the ovary 



Foreword 2: the hypothalamus-ovarian axis 



Foreword 3: the paracrine factors 

AMH 
(anti mullerian hormone) 



95% less ! 

Foreword 4: times goes by 



Foreword 5: fertility is not forever 

Broekmans FJ et al. Trends in Endocrinol & Metab, 2007 

Decrease in quantity and increase in poor-quality oocytes with age 



The clinical case 

Anna, 36 y/o nullipara 

No family history, no comorbidities 

 

20/02/2015 Quadrantectomy and axillary dissection 

pT1c N1 (3/15 +ln) G3 ductal infiltrating carcinoma  

ER 75% PgR 60% HER2 1+ Ki67 45% LVI + 

Lum B-like according to St Gallen 

 
ECx4 ->wPTX x12 -> LHRHa+Exemestane x 5y 
 

but… 
 



The clinical case 



The clinical case: 2 burning questions 

What is the risk of chemotherapy-induced infertility ? 

Is there anything we can do to reduced it? 



Assessing the risk of infertility 

CRITICAL FACTORS: 
 

 Age at diagnosis (oocyte quantity and quality) 

 Drugs administered (schedule and dosage) 

 Age at pregnancy (treatment duration) 

 

http://www.savemyfertility.org/pocket-guides 

http://www.fertilehope.org/tool-bar/risk-calculator-women-type.cfm 

http://oncofertility.northwestern.edu/about-us 



Assessing the risk of infertility 

http://www.fertilehope.org/tool-bar/risk-calculator-women-type.cfm 

36 y/o 
ECx4 ->wPTX x12 -> LHRHa+Exemestane x 5y 



Treatment Age <30 Age 30-40 Age>40 

AC x 4 -- 13 57-63 

CMF x 6 19 31-38 76-96 

CAF/CEF x 6 23-47 80-89 

TAC x 6 51 

AC x 4 -> T x 4 38  (15% age <40) 

(Goodwin et al., JCO 1999; Burstein, H. J. et al. NEJM 2000; Nabholtz et al., ASCO 2002;  
Parulekar et al., JCO 2005; Fornier et al., Cancer 2005; Petrek et al, JCO 2006) 

AGE 

ALKYLATING 
AGENTS 

DOSE 

Assessing the risk of infertility 



Assessing the risk of infertility 

Treatment duration (age at pregnancy) 
ECx4 ->wPTX x12 -> LHRHa+Exemestane x 5y 



Assessing the risk of infertility 

Treatment duration (age at pregnancy) 
ECx4 ->wPTX x12 -> LHRHa+Exemestane x 5y 



Is there anything we can do ? 

THINK PROACTIVELY ! 

 

 Inform the patient about the risk of infertility 

 Refer her to the reproductive endocrinologist asap 

 Consider egg/embryo freezing before chemotherapy 

 If you’re a believer, offer LHRHa during 

chemotherapy 

 Discuss temporary interruption of endocrine 

treatment before Y5 

 



2013 

Inform the patient about the risk of infertility 



2013 

Inform the patient about the risk of infertility 

http://www.jco.org/current.shtml


Early referral 



Early referral 

ID: initial diagnosis, FPC: fertility preservation counseling 
BS: breast surgery, OS/OR: ovarian stimulation/oocyte retrieval 



Early referral 

ID: initial diagnosis, FPC: fertility preservation counseling 
BS: breast surgery, OS/OR: ovarian stimulation/oocyte retrieval 



Consider egg/embryo freezing before chemo 

Gonadotrophin administration 
Oocytes pick up 

 
        

   Oocytes freezing 
       IVF/ICSI and embryo freezing 



Jain et al Fertil Steril  2009 

90% vitality and fertilization after thawing 
8-12 frozen oocytes - 30% probability of a baby 

http://www.elsevier.com/locate/issn/00150282


Oocyte/embryo freezing: pros and cons 

Good reproductive outcome 
 
Limited invasiveness 
 
 
------------------------------------------------------------ 
 
Delay in chemotherapy start (?) 
 
Relatively high estrogen levels (3-7 days) 
 
 
 

 
 



Breast cancer and fertility preservation: 
what can be done (in ER+ tumours) ? 

http://www.jco.org/current.shtml


Oocytes pick up 

Controlled ovarian stimulation: Letrozole 

http://www.jco.org/current.shtml


79 patients 

 

Mean age: 36.1 + 3.8     

N-:    62%       

ER+:    81% 

HER-2+:  26% 

 
 

Controlled ovarian stimulation: Letrozole 

http://www.jco.org/current.shtml


Peak estradiol  levels 58.4-1.166 pg/ml  

(mean 405.94 + 256.64 pg/ml) 

 
Average number of oocytes retrieved        10.3 + 7.75  
  
Average number of frozen embryos      5.97+ 4.97 
 
Median time from surgery to systemic Rx         45 d 
 
10 embryo implanted, 5 deliveries.  

Controlled ovarian stimulation: Letrozole 

http://www.jco.org/current.shtml


79 letrozole 
136 controls 

Controlled ovarian stimulation: Letrozole 

http://www.jco.org/current.shtml


Controlled ovarian stimulation: Letrozole 

At median FU 5 years (unpublished) 

http://www.jco.org/current.shtml


Fertil Steril. 2014 Aug;102(2):488-495. 

Controlled ovarian stimulation: Tamoxifen 



Controlled ovarian stimulation: Tamoxifen 



 
- 70 patients, 76 cycles 

 
- 48 cycles with TAM, 28 cycles without TAM 
 
- Median age 33.6 y (range: 24-43), 58%=ER+ 

 
- No difference in outcome for the 4 groups, with 4.3% 

late mortality 
 

- Fertility preservation with controlled ovarian stimulation 
and TAM is safe (and effective !) 
 
 

  
 

Controlled ovarian stimulation: Tamoxifen 



If you’re a believer, offer LHRHa during chemo 







Del Mastro L, Boni L, Michelotti A et al JAMA  2011 

If you’re a believer, offer LHRHa during chemo 
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Del Mastro L, Boni L, Michelotti A et al JAMA  2011 

281 pts 



Current Analysis: Long-term Ovarian Function 

Presented by: Matteo Lambertini, MD 

The use of LHRH analog increased the probability for menstrual 

resumption at longer follow-up, although non-statistically significantly 

 

 (HR=1.28; 95% CI 0.98-1.68, p=.071) 



Presented by: Matteo Lambertini, MD 

Current Analysis: Pregnancies 

Chemotherapy alone 

arm 

(n=133) 

Chemotherapy + triptorelin 

arm 

(n=148) 

No. pregnancies 3 8 

Incidence rate per 100 

person-years (range) 

0.4 (0.1 – 1.1) 0.9 (0.4 – 1.8) 

No. abortions (type) - 1 (induced abortion) 

2 (miscarriages) 

No. live births 3 5 

Median follow up: 7.3 years (6.3 - 8.2 years) 

The use of LHRH analog increased the probability for becoming 

pregnant, although non-statistically significantly 

 

 (HR=2.56; 95% CI, 0.68 to 9.60, p=.142) 



Moore H, Unger J, Phillips KA et al NEJM 2015 

If you’re a believer, offer LHRHa during chemo 









66% 88% 

55% 76% 



Moore H, Unger J, Phillips KA et al NEJM 2015 

If you’re a believer… Offer LHRHa during chemo 

Del Mastro L, Boni L, Michelotti A et al JAMA  2011 

 
- Consistent 15% amenorrhea reduction after LHRHa+CT vs CT 
- Possible increased pregnancy rates 
- Both in ER+ and ER- breast cancer patients  

 
  
 



 

A single-arm, phase II trial evaluating the 
pregnancy outcomes and safety of interrupting 
endocrine therapy for young women with 
endocrine responsive breast cancer who desire 
pregnancy.  

 

Pregnancy Outcome and Safety of Interrupting Therapy for 
women with endocrine responsIVE breast cancer 

(POSITIVE). 

 
 

Study chair: Olivia Pagani (IBCSG/IOSI) 

Discuss temporary interruption of ET 

IBCSG 



TRIAL SCHEMA 

 
 

  ER+ early breast cancer 
  <43 years at enrolment 
  Completing 18-30 months of ET  
  (SERMs alone, LH-RH analogue + SERM or AIs)  

Pregnancy desire 

1. Treatment interruption 
2. 3 months’ wash out 
3. 2 years’ break to allow: 

conception, delivery ± 
breast feeding or 
pregnancy failure 

Resume ET to 5-10 years 
according to individual risk, 
institutional policy and patient’s 
preference 

IBCSG 



ENDPOINTS  

 
 
 

 

Primary:  

 Breast cancer free interval (BCFI) defined as the time 
from enrollment in the phase II trial to BC relapse.  BC 
relapse will be the primary measure of safety being 
evaluated 

  
Secondary:  

 Pregnancy outcome (i.e. full term pregnancy, abortion, 
miscarriage, ectopic, stillbirth rates, caesarean section) 

 Offspring outcome (i.e. preterm birth, low birth 
weight, births defects rates) 

 
 

 
 

IBCSG 



CORRELATIVE RESEARCH   

 
 
 

 
1 + CT

Stop
ET 2

Up to 2 years’ break to allow
conception, delivery ± breast feeding

Follow-up 

Screening/eligibility:

Patients with ER+ 
early breast cancer

≤42 years at 
enrollment

Completing 18-30 
months of ET (SERMs 
alone, GnRH analogue 
+ SERM or AIs) 1

Pregnancy desire

0 

E
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3 

3 months 
wash out

6 12 24 mos  

ET 
resumption 
to complete

5 (-10) yrs 

10 yrs

2 No more than 1 month prior enroll.

Serum for 
ovarian function 
(AMH, FSH,E2)

Serum PRL/TSH
Transvaginal US 
(Optional AFC)

Plasma for ctDNA 

Serum progesterone 
Plasma for ctDNA 
Transvaginal US           

(AFC optional)
--------------------------
Selected centers: 
Endometrial biopsy 

Serum for ovarian 
function (AMH, 
FSH,E2)
Serum PRL/TSH

Translational 
research 

2nd trimester of pregnancy: Plasma for ctDNA 

3-6 months post ET restart: 
Plasma for ctDNA 

IBCSG 



         

 Chemotherapy may impair ovarian function.  
   Age, drug type and dosage are the critical factors 
         

 Early oncofertility counseling and prompt referral to 
the reproductive endocrinologist are essential for 
effective fertility preservation 

 
 Egg or embryo freezing before chemotherapy 

+LHRHa administration can be used to improve 
results 

 

 Dedicated research protocols for young women with 
cancer are warranted 

 

Conclusions  



Grazie ! 
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