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Siegel RL et al, CA Cancer J Clin 2018;68(1):7‐30

Cancer Burden: Survivorship Issues



Fidler MM et al, Lancet Oncol 2017;18(12):1579‐89

Cancer Burden in Young Adult Women



Gonadotoxicity of Anticancer Treatments 
in Young Adult Women

Lambertini M et al, BMC Med 2016;14:1



≈ 50%

Fertility and Pregnancy Concerns

Ruddy KJ et al, J Clin Oncol 2014;32:1151‐1156. Letourneau JM et al, Cancer 2012;118:1710‐7



Not only Fertility and Pregnancy Concerns !

Howard‐Anderson J et al, J Natl Cancer Inst 2012;104:386‐405 



Not only Fertility and Pregnancy Concerns !
Patient‐Reported Outcomes SOFT&TEXT Trials

Bernhard J et al, Lancet Oncol 2015;16:848‐58



Failure to Address these Concerns may 
Negatively Impact on Patients’ Outcomes

Huiart L et al, Eur J Cancer 2012;48:1939‐46. Pistilli B et al, ESMO 2018
Llarena NC et al, J Natl Cancer Inst 2015;107(10):djv202. Hershman DL et al, Breast Cancer Res Treat 2011;126:529‐37  
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Peccatori F et al, Ann Oncol 2013;24:vi160‐70. Oktay K et al, J Clin Oncol 2018;36(19):1994‐2001
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Oncofertility Counseling is Mandatory 
As soon as Possible after Diagnosis 

Including in Patients with Advanced Disease

Cardoso F et al, Ann Oncol 2018;29(8):1634‐57
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Physicians’ Knowledge and Attitudes
Towards Fertility Preservation

Lambertini M et al, Breast 2018;42:41‐9
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Donnez J & Dolmans MM, N Engl J Med 2017;377(17):1657‐65
Peccatori F et al, Ann Oncol 2013;24:vi160‐70. Oktay K et al, J Clin Oncol 2018;36(19):1994‐2001 

Embryo/Oocyte Cryopreservation:
Available Guidelines

Guidelines Year Recommendations

ESMO 2013 Embryo or oocyte cryopreservation is the main 
method to preserve female fertility. Ovarian 
stimulation should be carried out before commencing 
chemotherapy.

ASCO 2018 Embryo cryopreservation is an established fertility 
preservation method, and it has routinely been used 
for storing surplus embryos after in vitro fertilization.
Cryopreservation of unfertilized oocytes is an option, 
and may be especially well suited to women who do 
not have a male partner, do not wish to use donor 
sperm, or have religious or ethical objections to 
embryo freezing.



Embryo/Oocyte Cryopreservation: 
Efficacy Data

Oktay K et al, J Clin Oncol 2015;33(22):2424‐9. Diaz‐Garcia C et al, Fertil Steril 2018;109(3):478‐85

Ooctye cryopreservation
Prospective multicenter cohort study

Embryo cryopreservation 
Prospective single‐center cohort study

Pregnancy rate = 20/33 (61%) Pregnancy rate = 20/49 (41%)

33/131 (25%)

49/1024 (5%)



Embryo/Oocyte Cryopreservation: 
Efficacy Data

Cobo A et al, Hum Reprod 2018; [Epub ahead of print]

Comparison of efficacy data between healthy women and cancer patients patients



Embryo/Oocyte Cryopreservation: 
Safety Data

Kim J et al, J Clin Endocrinol Metab 2016;101(4):1364‐71 
Rodriguez‐Wallberg KA et al, Breast Cancer Res Treat 2018;167(3):761‐9. Moravek MB et al, Fertil Steril 2018;109(2):349‐55

MortalityRecurrence

Retrospective single‐center 
cohort study

n=114 FP & n=148 no FP

Retrospective cohort study 
(Swedish registry)

n=188 FP & n=378 no FP

Relapse‐free survival

Prospective single‐center 
cohort study

n=120 FP & n=217 no FP

Relapse‐free survival



Embryo/Oocyte Cryopreservation: 
Safety Data

Hormone‐receptor status Timing of chemotherapy administration

Kim J et al, J Clin Endocrinol Metab 2016;101(4):1364‐71. Meirow D et al, Fertil Steril 2014;102(2):488‐95. Oktay K et al, J Clin 
Oncol 2015;33(22):2424‐9. Letourneau JM et al, Hum Reprod 2017;32(10):2123‐9. Chien AJ et al, BCRT 2017;165(1):151‐9



Embryo/Oocyte Cryopreservation:
Who Are the Best Candidates ?

• Patients interested in fertility preservation with:

1. Age < 38 – 40 years

1. Good ovarian reserve

1. The possibility to delay the start of 
chemotherapy (2 weeks or more)
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Ovarian Tissue Cryopreservation:
Updated Guidelines

Guidelines Year Recommendations

ESMO 2013 Ovarian tissue cryopreservation is still 
considered experimental, but remains a 
unique option for young girls with cancer

ASCO 2018 Ovarian tissue cryopreservation remains 
experimental. However, emerging data may 
prompt reconsideration of this designation in 
the future (this technique is already 
considered non‐experimental in some 
countries, and its experimental status is 
undergoing evaluation in the United States)

Donnez J & Dolmans MM, N Engl J Med 2017;377(17):1657‐65
Peccatori F et al, Ann Oncol 2013;24:vi160‐70. Oktay K et al, J Clin Oncol 2018;36(19):1994‐2001 



Ovarian Tissue Cryopreservation:
The Technique

Donnez J et al, Ann Med 2011; 43(6):437‐50



Ovarian Tissue Cryopreservation:
Efficacy Data

Diaz‐Garcia C et al, Fertil Steril 2018;109(3):478‐85



Ovarian Tissue Cryopreservation:
Safety Data

von Wolff M et al, Arch Gynecol Obstet 2018;297(1):257‐67
Toss A et al, Biomed Res Int 2015;2015:341723. Lambertini M et al, Cancer Treat Rev 2017;59:61‐70

Risk of malignant contamination by type of cancer

Risk of ovarian cancer in hereditary syndrome

To be considered only in patients diagnosed
at a very young age who cannot perform

embryo/oocyte cryopreservation



Ovarian Tissue Cryopreservation:
Who Are the Best Candidates ?

• Patients interested in fertility preservation with 
high risk of premature ovarian insufficiency:

1. Prepubertal girls

2. Who cannot delay treatment initiation

3. With contraindication to controlled ovarian
stimulation
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Ovarian Suppression with GnRHa during CT:
Updated Guidelines

Paluch‐Shimon S et al, Breast 2017;35:203‐17. Lambertini M et al, Eur J Cancer 2017;71:25‐33
Oktay K et al, J Clin Oncol 2018;36(19):1994‐2001 

Guidelines Year Recommendations

ESO‐ESMO BCY3 2017 GnRHa should be discussed as an option with all breast cancer 
patients interested in potentially preserving fertility and/or 
ovarian function who are candidates for chemotherapy, 
irrespective of tumor subtype

AIOM 2017 GnRHa during chemotherapy should be recommended to all pre‐
menopausal breast cancer patients undergoing chemotherapy 
who are interested in ovarian function and/or fertility 
preservation

ASCO 2018 When proven fertility preservation methods are not feasible, and 
in the setting of young women with breast cancer, GnRHamay be 
offered to patients in the hope of reducing the likelihood of 
chemotherapy‐induced ovarian insufficiency. 
GnRHa should not be used in place of proven fertility 
preservation methods.

Updated ESMO and ESHRE guidelines are upcoming



Lambertini M et al, submitted

Ovarian Suppression with GnRHa during CT:
Mechanism of Action



Hematological Malignancies (HL&NHL): RCTs

Waxman JH et al, Cancer Chemother Pharmacol 1987;19:159‐62. Giuseppe L et al, Hematol 2007;12:141‐7. 
Behringer K et al, Ann Oncol 2010;21:2052‐60. Demeestere I et al, J Clin Oncol 2013;31:903‐9 & 2016;34:2568‐74  

Authors Type of 

disease

POI definition 

(timing of its 

evaluation)

Timing POI 

evaluation 

(months)

No. 
patients

Main results

(GnRHa vs. control)

Overall 

results

Waxman JH 

et al. 1987

HL Amenorrhea Up to 36 18 • POI rate: 50% vs. 33.3% 

• Pregnancies: 0 vs. 1 

No 

protection

Loverro G et 

al. 2007*

HL Amenorrhea NR  29 • POI rate: 0% vs. 46% 

• Pregnancies: 0 vs. 2

No 

protection

Behringer K 

et al. 2010

HL AMH levels 

below normal 

range

12 23 • POI rate (AMH): 100% vs. 100% 

• Amenorrhea rate: 30.0% vs. 

33.3% 

• Pregnancies: 0 vs. 0

No 

protection

Demeestere

I et al. 2013

Demeestere

I et al. 2016

HL and 

NHL

Postmenopausal 

levels of FSH

12 84 • 1‐y POI rate: 20% vs. 19% 

(p=1.00) 

• 1‐y AMH at ≥ 1 ng/mL: 50.0% vs. 

13.3% (p=0.023)

• Long‐term POI rate: 19.4% vs. 

25.0% (p=0.763)

• Pregnancies: 17 vs. 15 (p=0.467)

No 

protection



Breast Cancer: IPD Metanalysis

Lambertini M et al, J Clin Oncol 2018;36(19):1981‐90

San Antonio Breast Cancer Symposium, December 5-9, 2017 

This presentation is the intellectual property of the author/presenter. Contact them at matteo.lambertini@bordet.be for permission to reprint and/or distribute  

Study Characteristics 
PROMISE-GIM61,2 POEMS/SWOG 

S02303 
Moffitt-led trial4 GBG-37 ZORO5 Anglo Celtic Group 

OPTION6 

Definition of POI No resumption of 
menstrual activity and 
postmenopausal levels 

of FSH and E2 

Amenorrhea for the 
prior 6 months and 

postmenopausal levels 
of FSH 

No maintenance of 
menses and no 

resumption of menses 

No re-appearance of 
two consecutive 

menstrual periods 
within 21 to 35 days 

Amenorrhea with 
elevated FSH 

Timing of POI after 
chemotherapy 

12 months 24 months 24 months 6 months Between 12 and 24 
months 

Sample size 281 257 48 60 227 

ER status for 
eligibility  

ER-positive and ER-
negative 

ER-negative only ER-positive and ER-
negative 

ER-negative only ER-positive and ER-
negative 

Upper age limit for 
eligibility  

≤ 45 years ≤ 49 years ≤ 44 years ≤ 45 years None 

Type of GnRHa Triptorelin Goserelin Triptorelin Goserelin Goserelin 

1. Del Mastro L et al, JAMA 2011;306:269-76. 2. Lambertini M et al, JAMA 2015;314:2632-40. 3. Moore HCF et al, N Engl J Med 2015;372:923-32.  
4. Munster P et al, J Clin Oncol 2012;30:533-38. 5. Gerber B et al, J Clin Oncol 2011;29:2334-41. 6. Leonard RCF et al, Ann Oncol 2017;28:1811-16. 



Breast Cancer: IPD Metanalysis
Efficacy Data

Lambertini M et al, J Clin Oncol 2018;36(19):1981‐90

San Antonio Breast Cancer Symposium, December 5-9, 2017 

This presentation is the intellectual property of the author/presenter. Contact them at matteo.lambertini@bordet.be for permission to reprint and/or distribute  

Premature-Ovarian Insufficiency Rate 

0% 

10% 

20% 

30% 

40% 

50% 
14.1% 

GnRHa group 
n=363  

Control group 
n=359  

30.9% 

OR* 0.38 (95% CI 0.26-0.57) 
p<0.001  

Meta-analysis approach 

*Odds ratio (OR) adjusted for age, estrogen receptor status, type and duration of chemotherapy administered 

Overall (I≤=0%,p=0.73)  51/363            111/359

GBG-37 ZORO

 OPTION

Study

UCSF-led trial

POEMS/SWOG S0230

PROMISE-GIM6

6/28

GnRHa

21/95

Events/pts

3/26

5/66

16/148

13/29

Control

41/107

Events/pts

2/21

15/69

40/133

0.37 (0.25, 0.57)

0.54 (0.14, 2.07)

0.41 (0.20, 0.81)

OR (95% CI)

1.17 (0.14, 9.55)

0.33 (0.10, 1.14)

0.29 (0.15, 0.57)

0.37 (0.25, 0.57)

0.54 (0.14, 2.07)

0.41 (0.20, 0.81)

OR (95% CI)

1.17 (0.14, 9.55)

0.33 (0.10, 1.14)

0.29 (0.15, 0.57)

  1.0982 1 10.2

GnRHa better    Control better



Breast Cancer: IPD Metanalysis
Efficacy Data

Lambertini M et al, J Clin Oncol 2018;36(19):1981‐90

San Antonio Breast Cancer Symposium, December 5-9, 2017 
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Post-Treatment Pregnancy Rate 

GnRHa Group: 37/359 (10.3%) 
vs. 

Control Group: 20/367 (5.5%) 
 

IRR* 1.83 (95% CI 1.06-3.15) 
p=0.030  

GnRHa group 
(n = 37) 
No. (%) 

Control group 
(n = 20) 
No. (%) 

Age distribution, years 
≤ 40 
≥ 41 

  
37 (100) 
0 (0.0) 

  
20 (100) 
0 (0.0) 

Estrogen receptor status  
Positive 
Negative 

  
6 (16.2) 
31 (83.8) 

  
2 (10.0) 

18 (90.0) 

*Incidence rate ratio (IRR) 



Breast Cancer: IPD Metanalysis
Safety Data

Lambertini M et al, J Clin Oncol 2018;36(19):1981‐90

ER+

ER‐

Disease‐Free Survival Overall Survival

HR 1.17; 95% CI 0.62‐2.20 HR 0.79; 95% CI 0.24‐2.59

HR 0.95; 95% CI 0.64‐1.42 HR 0.65; 95% CI 0.39‐1.07



Potential Explanations on the Differences 
Breast Cancer vs. HL&NHL

Breast Cancer

• 14 RCTs including 1,647 patients

• 4 RCTs including > 200 patients

• Older age at diagnosis (≈40 years)

• Treatment with chemotherapy
regimens having moderate risk of 
gonadotoxicity (cyclophosphamide‐
based regimens)

HL&NHL

• 4 RCTs including 154 patients

• The largest RCT included 84 patients

• Younger age at diagnosis (≈25 years)

• Treatment with chemotherapy
regimens having high (conditioning
regimens for HSCT) or low (ABVD) 
risk of gonadotoxicity

Lambertini M et al, submitted



Ovarian Suppression with GnRHa during CT:
Who Are the Best Candidates ?

• Patients interested in ovarian function
preservation (premenopausal women)

• Patients interested in fertility preservation (age < 
38 – 40 years):

1. Following embryo/oocyte cryopreservation

2. With no access to embryo/oocyte
cryopreservation
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Sexual Side Effects of Anticancer Treatments 
in Young Adult Women

Bober S et al, J Clin Oncol 2012;30:3712‐9



Brotto LA et al, J Cancer Surviv 2010;4:346‐60
Gilbert E et al, Maturitas 2010:66:397‐407. Leung MW et al, Curr Oncol Rep 2016;18:11 

Sexual Side Effects of Anticancer Treatments 
in Young Adult Women

• Unlike other side effects, sexual symptoms do not self‐
resolve

• Untreated sexual dysfunction tends to worsen over time

• Sexual Dysfunction is associated with 
1. Anxiety 

2. Depression 

3. Loss of perceived self‐efficacy



Integrative Model for Intervention

Bober S et al, J Clin Oncol 2012;30:3712‐9



Non‐Pharmacological Interventions

• Breast cancer survivors (n=169) randomized to internet‐based cognitive 
behavioral therapy (CBT) or waiting‐list control group

• Internet‐based CBT showed to significantly improve:
Overall sexual functioning (sexual desire, sexual arousal, sexual 
pleasure)
Vaginal lubrification
Body image
Menopausal symptoms 

Hummel SB et al, J Clin Oncol 2017;35:1328‐40



Non‐Pharmacological Interventions

Goldfarb S et al, Semin Oncol 2013;40(6):726‐44



Pharmacological Interventions

Treatment for VVA Specific Therapy/Use
Vaginal Estrogen Local (not systemic) therapy

Tablet/ring/cream

Vaginal DHEA Intravaginal ovules (prasterone)

Lidocaine For insertional pain. Topical application to vestiblule
(4% aqueous lidocaine) before sexual activity

Off‐label vaginal testosterone Controversial

Off‐label fractional CO2 laser No evidence‐base for use

Treatment for Low Desire Mechanism of Action

Flibanserin (daily use at bedtime) 5‐HT1A serotonin receptor agonist and 5‐HT2A 
receptor antagonist

Bremalanotide (on‐demand use) Melanocortin 1 & 4  receptor agonist

Courtesy of Sharon Bober, PhD
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• Fertility preservation and sexuality are priority areas of concern for 
young adult cancer patients

• As early as possible after diagnosis, a proper oncofertility counseling is 
mandatory to inform all women irrespectively of the stage of their 
disease

• Embryo/oocyte cryopreservation are standard options for fertility 
preservation

• Ovarian tissue cryopreservation remains experimental in most of the 
countries but may be discussed in specific circumstances

• Temporary ovarian suppression with GnRHa during chemotherapy 
should now be considered an available option to preserve ovarian 
function and potential fertility in young breast cancer patients (but not 
an alternative to cryopreservation techniques)

• More attention should be paid to sexuality in cancer survivors; 
integrative treatment model suggested for addressing sexual dysfunction

Conclusions
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