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Premature Ovarian Failure (POF) 
• Definition: amenorrhea lasting more than 12 

months before the age of 40 years  
 
• Health-related consequences: infertility, 

osteoporosis, hot flashes, sleep disturbance, and 
sexual dysfunction 

negative impact on short- and long-term QoL 

Schover LR et al, J Clin Oncol 2008; 26:753-758. Ruddy KJ & Partridge AH, J Clin Oncol 2012; 30:3705-3711 



Key Factors for Treatment-Related POF 

• Patient’s age 
 
• Use and type of chemotherapy regimen 
 
• Use of endocrine therapy 
 

Lee SJ et al, J Clin Oncol 2006; 24:2917-2931 



(A) Duration of amenorrhea in months according to age group. 

Ganz P A et al. JCO 2011;29:1110-1116 

<= 40 years 

> 40 years 
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Fig 2. Bleeding after chemotherapy by patient age 

Early menopause by age 
- < 35 y:  10% 
- 35-40 y: 50% 
- >40 y:  85% 
 



Regimen % pts developing amenorrhea 

CMF x 6 (Bines JCO 96)  20-75 

AC x 4 (Bines JCO 96) 34 

MF x 6 (Bines JCO 96) 9 

CEF x 6 (Venturini JNCI 05; Levine JCO 98) 50-60 

FAC x 6 (Marty NEJM 05) 51 

TAC x 6 (Marty NEJM 05) 61 

AC x 4 -> Tx4 (Fornier Cancer 05) 15* 

* Only <= 40 yrs pts; amenorrhea >= 12 months 

Incidence of CT induced amenorrhea by regimen 



Survivors (20)* Controls (20) P-value 

Antral Follicle 
Count (AFC) 

5.2 11.3 0.0042 

Anti-Mullerian 
Hormone (AMH) 

0.57 1.77 0.0004 

FSH 11.56 8.04 0.02 
Inhibin B (InB) 24.3 46.6 0.02 
Estradiol (E2) 126.0 38.8 0.14 

Partridge A et al; Fertil Steril 2010 
* 45% received AC 
  40% received AC-T (DD) 
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Lee SJ et al, J Clin Oncol 2006; 24:2917-2931 



OOCYTE CRYOPRESERVATION 
 

                                                                                             Lambertini et al., BMC Medicine 2016 

 

RISKS 
 

 

SOLUTIONS 

Delay in cancer treatment initiation (the 
2-week duration of standard protocols) 
 

In recent years, random stimulation 
protocols inducing luteolysis have been 
adopted to allow to start COS anytime 
during the menstrual cycle without 
having to wait until the follicular phase 
 

Potential negative impact of ovarian 
stimulation on the prognosis of patients 
with hormone-responsive tumors in 
particular 
 

Alternative protocols for ovarian 
stimulation with the use of tamoxifen or 
letrozole have been developed 
 





OVARIAN TISSUE CRYOPRESERVATION 
 

                                                                                             Lambertini et al., BMC Medicine 2016 

PRO CONTRA 

Does not require hormonal stimu- 
Lation 
 

Still experimental technique 

Only few days are required Strongly dependent upon the patient’ s 
ovarian reserve 
 

Can be performed at any time of 
the menstrual cycle 

Potential risk of reintroducing 
malignant cells when the tissue is re-
implanted 
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Possible Mechanisms of Action 
1. Interruption of FSH Secretion 

 
2. Decrease in utero-ovarian perfusion  

 
3. Activation of GnRh receptors Æ decreased apoptosis 

 
4. Upregulation of the anti-apoptotic molecule 

Sphingosine-1-Phosphate (S1P) 
 

5. Protection of undifferentiated germ line stem cells 

Blumenfeld Z, The Oncologist 2007; 12:1044-1054  



Blumenfeld Z, The Oncologist 2007; 12:1044-1054  

Possible Mechanisms of Action 
1. Interruption of FSH Secretion 
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Non-Randomized Studies 

Del Mastro L et al, Expert Opin Pharmacother 2011; 12:387-396 



Randomized Studies 

ELIGIBLE PATIENTS 
 

-Breast cancer 
-NHL and HL 
-Ovarian cancer 

Chemotherapy 

Chemotherapy + GnRh analogs 

• Primary endpoint: Premature ovarian failure (POF) 
• Several limitations: heterogeneous target population, different 

patients’ age at the study entry, differences in chemotherapy 
regimens used, different duration of follow-up, and differences in the 
end points identified to assess treatment efficacy  



ESMO GUIDELINES 2013 
“Hence, the use of GnRh analogues concomitantly with chemotherapy 
should not be regarded as a reliable means of preserving fertility. Data on 
long-term ovarian function an pregnancy rates in these cohorts are 
warranted”. 
 

ASCO GUIDELINES 2013 
“There are not definitive data5,11,21,50 that show that GnRh-a preserves 
fertility, and it remains the subject of ongoing research. Given the current 
state of knowledge regarding these agents, it is the opinion of the Update 
Panel that GnRh-a is not an effective method of fertility preservation […] 
consider GnRh-a an unproven option (preferably as a part of a clinical trial), 
with special consideration of the patient’s specific cancer and needs”. 

Loren AW et al, J Clin Oncol 2013; 31:2500-10. Peccatori F et al, Ann Oncol 2013; 24:vi160-70  







Study endpoints Chemotherapy alone arm Chemotherapy + triptorelin arm 

Ovarian failure rate at 1 year 25.9% 8.9% 

Adjusted odds ratio 0.28 (0.14 – 0.59); p < 0.001 

No. pregnancies 3 8 

Adjusted hazard ratio 2.56 (0.68 – 9.60); p = 0.142 

5-year disease-free survival 83.7% 80.5% 

Adjusted hazard ratio 1.17 (0.72 – 1.92); p = 0.519 

• Study characteristics:  
1. Number of patients: 281 evaluated (282 randomly assigned) 
2. Eligible patients: Operable stage I-III, ER+ or ER- breast cancer 
3. Type of chemotherapy: (Neo)adjuvant anthracycline plus taxane-based, 

anthracycline-based, or CMF-based chemotherapy 
4. Primary endpoint: Ovarian failure rate at 1 year (defined no resumption of menses 

and levels of FSH and E2 in the post-menopausal range) 

Del Mastro L et al, JAMA 2011; 306; 269-276. Lambertini M et al, ASCO Breast 2014 (submitted) 



Lambertini M et al, ASCO Breast 2014 (submitted) 

Median follow up: 7.3 years 
(12.5% of lost to follow up) 





Moore HCF et al, N Engl J Med 2015; 372:923-932 

Study endpoints Chemotherapy alone arm Chemotherapy + goserelin arm 

Ovarian failure rate at 2 years 22% 8% 

Stratified odds ratio 0.30 (0.09 – 0.97); p = 0.04 

No. pregnancies 12 22 

Adjusted odds ratio 2.45; p = 0.03 

4-year disease-free survival 78% 89% 

Adjusted hazard ratio 0.49 (0.24 – 0.97); p = 0.04 

• Study characteristics:  
1. Number of patients: 218 evaluated (256 randomly assigned) 
2. Eligible patients: Operable stage I-III, ER- and PR- breast cancer 
3. Type of chemotherapy: (Neo)adjuvant cyclophospamide-containing chemotherapy 
4. Primary endpoint: Ovarian failure rate at 2 years (defined as absence of menses in 

the preceding 6 months and levels of FSH in the post-menopausal range). Only 
61.9% of patients were included in the primary endpoint analysis.  



Toxic effects 





Presented at the XVII Congresso Nazionale AIOM      Presented by: Francesca Poggio, MD   

Study Objectives and Endpoints 
• Primary objective: to compare the incidence of treatment-

related POF between patients treated with concurrent 
temporary ovarian suppression with LHRHa during 
chemotherapy and those who received chemotherapy 
alone. 

 
• Secondary objectives:  

a) to compare the incidence of treatment-related 
amenorrhea 1 year after the end of chemotherapy;  
b) to compare pregnancy rates;  
c) to evaluate the impact of concurrent administration of 
LHRHa and chemotherapy on disease-free survival (DFS).  
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Results: 
Premature Ovarian Failure 

 

18.5% 33.5% P < 0.001 
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Results: 
One-Year Amenorrhea 

 

31.0% 42.9% 
P < 0.001 
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Results: 
Patients with Pregnancy 

 

9.2% 5.5% P  = 0.041 
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Results: 
Disease-Free Survival 

 

19.5% 18.8% P = 0.939 



Matteo Lambertini, Genova (Italy) 



Indicazioni 

NCCN1 “Randomized trials have shown that ovarian suppression with GnRH agonist 
therapy administered during adjuvant chemotherapy in  premenopausal 
women with ER-negative tumors may preserve ovarian function and diminish 
the likelihood of chemotherapy-induced amenorrhea” 

SAN 
GALLEN2 

“LHRH agonist therapy during chemotherapy proved effective to protect 
against premature ovarian failure and preserve fertility in young women with 
ER negative breast cancer undergoing chemotherapy” 

ESMO3 “The role of GnRH agonists in preventing chemotherapy-related ovarian 
failure has been recently supported by the efficacy data (less premature 
ovarian failures and more pregnancies) from the POEMS trial (ER-negative 
patients) and safety data from TEXT trial (ER-positive patients). However, due 
to contradictory results from previous trials, the decision must be taken in a 
case-by-case manner and after careful discussion with the patient regarding 
benefits and risks of such an approach.” 

1 2 3 

LHRH analogo concomitante a chemioterapia 

V. 3. 2015 
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Conclusions 
Linee Guida AIOM Fertilità 2015  



What Women Want? The PREFER Study 

Presented by Matteo Lambertini at the BCY2 – Breast Cancer in Young Women Conference 

Main results of oncofertility counseling by oncologist No. pts = 87  
(%) 

Not interested in ovarian function/fertiliy preservation  9 (10.3) 

Interested in ovarian function/fertiliy preservation  78 (89.7) 

Took special steps to lessen chance of risk of POF/infertility: 
 
-LHRH analogs during chemotherapy 
-Counseling by fertility specialist 

 
 

75 (86.2) 
20 (23.0) 

Among patients who underwent fertility counseling: 
 
-Accepted oocyte cryopreservation  
-Accepted ovarian tissue cryopreservation 

 
 

4 (4.6) 
1 (1.1) 
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Conclusions 
• Pharmacological protection of the ovaries with the use of GnRh 

analogs during chemotherapy is an attractive option, yet still 
experimental, to preserve gonadal function and fertility. 

 
• Recent data suggests both safety and efficacy for the use of 

GnRh analogs in women receiving (neo)adjuvant chemotherapy 
for breast cancer.  

 
• Embryo/oocyte cryopreservation might be used together with 

ovarian suppression with GnRh analogs during chemotherapy to 
maximize the probability of preserving fertility, since the two 
techniques are not mutually exclusive. 
 


