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Fertility after breast cancer

“Fertility and pregnancy-related issues are one of the top three priorities for 
young women with breast cancer”

≈ 50%

Ruddy KJ et al, J Clin Oncol 2014;32:1151-1156. Letourneau JM et al, Cancer 2012;118:1710-7
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Risk of POI after (neo)adjuvant therapy

Lambertini et al 2020
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BRCA mutation in Breast Cancer patients

1 women out of 9 
will be diagnosed

with breast
cancer

5-8% are 
aged less
than 40 

years

12% are 
BRCA 

mutation 
carrier
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Risk of breast and ovarian cancers

Kuchenbaecker et al, 2017 JAMA

72% in BRCA1 mutation carrier
69% in BRCA2 mutation carrier

Kuchenbaecker et al, 2017 JAMA



6

6

Outcomes of BRCA mutated patients

POSH Cohort Study Copson et al , 2018, Lancet
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BRCA and Reproduction

Dias Nunes et al 2023, Titus et al 2013

DNA Repair (DDR)

Homologous recombination
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Impact on ovarian function
• Most of the studies in human did not show any difference in fertility potential between 

BRCA carriers and non carriers but menopause occurs at earlier age

Figure 2.

Kaplan-Meier estimates of age at natural menopause in Northern California Caucasians,

comparing BRCA1/2 carriers to SWAN cross-sectional screened sample. (Primary Analysis)

Lin et al. Page 11

Cancer. Author manuscript; available in PMC 2014 May 01.
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Specific questions related to BRCA mutation and fertility

• Is pregnancy affect the oncological outcomes in breast cancer?

• Is the BRCA mutation affect the ovarian reserve and fertility preservation performance? 

• Does ovarian stimulation safe in BRCA1 carriers?

• Does ART after breast cancer influence the prognosis in BC survivors?

• Does it impact the chemotherapy-induced ovarian damage? -new therapy?
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Is Pregnancy safe in breast cancer patients 
harbouring BRCA mutation?

OS should not be considered as safe in BRCA-mutated BC survivors for 15.4 % of the physicians ….

Pregnancy in BC survivors:

Of 4732 BRCA carriers included, 
659 had at least 1 pregnancy 
after breast cancer

Pregnancy After Breast Cancer in 

Young BRCA Carriers

An International Hospital-Based Cohort Study

Lambertini et al 2024, JAMA
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11Lambertini et al, 2020
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Specific questions related to BRCA mutation and fertility

• Is pregnancy affect the oncological outcomes in breast cancer?

• Is the BRCA mutation affect the ovarian reserve and fertility preservation performance? 

• Does ovarian stimulation safe in BRCA carriers?

• Does ART after breast cancer influence the prognosis in BC survivors?

• Does it impact the chemotherapy-induced ovarian damage? -new therapy?
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Hypothesis

Lambertini M et al, Cancer Treat Rev 2017. 
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Impact on the ovarian reserve

250 BRCA carriers vs 578 control

Turan et al 2021, JCO
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Impact on fertility preservation performance

Ovarian stimulation

↑ FSH cumulative doses
↑ number of day
↓ oocytes yield and frozen

↑ Poor responder rate

Ovarian tissue cryopreservation
↓ Low follicular density

Dias Nunes et al, 2024 IJMS; Lambertini et al 2018 ESMO Open
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Impact on fertility preservation performance

Impact on the succes of the procedure??? 
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Specific questions related to BRCA mutation and fertility

• Is pregnancy affect the oncological outcomes in breast cancer?

• Is the BRCA mutation affect the ovarian reserve and fertility preservation performance? 

• Does ovarian stimulation safe in BRCA carriers?

• Does ART after breast cancer influence the prognosis in BC survivors?

• Does it impact the chemotherapy-induced ovarian damage? -new therapy?
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Fertility preservation is recommended in BC carriers!

CARE DELIVERYed
ito

rials

Fertility Considerations for Reproductive-

Aged Carriers of Deleterious BRCA

Mutations: A Call for Early Intervention
Eliana Fine, MD1,2; Miriam A. Knoll, MD1,3; and Bat-Sheva L. Maslow, MD, MSCTR1,4

“Do your best until you know better. Then, when

you know better, do better.”—Maya Angelou

Introduction

Over the past 20 years, addressing future fertility has

become a critical component of care for reproductive-

aged men and women with new cancer diagnoses.1

With the expansion of carrier screening for deleterious

germline mutations, it is crucial to address the sig-

ni cant implications carrier statushas for future fertility

and promote early intervention for fertility preservation.

However, signi cant gaps exist in both physician and

patient knowledge regarding reproductive options and

potential bene ts for reproductive-aged men and

women who are carriers of deleterious BRCA

mutations.2-6

The value of early fertility preservation for carriers of

BRCA1 or BRCA2 germline mutations rests with two

realities of assisted reproductive technologies (ART):

1. A healthy pregnancy can be achieved using

cryopreserved gametes or embryos in the ab-

sence of functioning fallopian tubes or ovaries.

2. Preimplantation genetic testing for monogenic

defects (PGT-M) allows for the identi cation and

deselection of in vitro fertilized embryos carrying

deleterious mutations.

For females with BRCA1 or BRCA2 mutations, the

former dissociates concerns of future fertility from the

decision to proceed with risk-reducing surgery. The

latter opens up the possibility of eliminating trans-

mission of the deleterious mutation to the offspring of

male or female carriers. However, the success of both

is highly correlated with the age of the oocytes being

used. As a result, early intervention is crucial.

Fertility Preservation Before Risk-Reducing Surgery

In August 2019, the US Preventive Services Task

Force recommended offering screening for known

BRCA1 and BRCA2 founder mutations in descen-

dants of ethnicities where certain mutations are more

common (eg, Ashkenazi Jewish).7 As result of this and

other recommendations,8,9 testing for BRCA mutations

is being offered more frequently and at younger ages

than before. Fertility concerns often weigh on the

minds of young adults who may be eligible for

screening. Additionally, ethnicities affected by BRCA

founder mutations tend to be culturally pronatalist.10

Therefore, fear and stigma related to future fertility may

pose barriers to screening for young adults at risk.11

For female carriers, the desire for future childbearing

may delay or even discourage appropriate risk-

reducing surgery. Conversely, concerns about trans-

mission to offspring and fear of future malignancy may

preclude those with the BRCA mutation from

achieving otherwise attainable reproductive goals.5

Cryopreservation of either oocytes or embryos allows

female BRCA1 or BRCA2 carriers to disconnect the

timing of fertility from the decision to proceed with a

potentially lifesaving risk-reducing surgery. Both the

American College of Obstetricians and Gynecologists12

and the National Comprehensive Cancer Network8

recommend risk-reducing bilateral salpingo-

oophorectomy for women carrying deleterious BRCA

mutations after completion of childbearing or by age

35-40 years for BRCA1 and 40-45 years for BRCA2.

These recommendations, although potentially life-

saving, have a signi cant emotional and psychosocial

impact by requiring women to weigh their reproductive

goals against their risk of future malignancies.5 This is

particularly true for unpartnered women, and those

unsure of their reproductive goals, whomay feel forced

to prematurely forgo childbearing.13 Women who

strongly desire fertility may inappropriately defer the

timing of their risk-reducing surgery in lieu of con-

tinued opportunities for childbearing.

Signi cant advancements in cryopreservation and

ART over the past two decades have facilitated safe

and effective options for fertility preservation via the

retrieval of oocytes before risk-reducing surgery. The

process typically involves 8-12 days of controlled

ovarian hyperstimulation using injectable gonadotro-

pins to stimulate the development and maturity of

multiple oocytes. These oocytesare then aspirated in a

minimally invasive retrieval procedure. The addition of

aromatase inhibitors to reduce circulating estradiol

levels further increases the safety pro le for women at

risk for hormone-sensitive malignancies.14,15 Once

retrieved, the oocytes can be cryopreserved for
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ART after breast cancer

20-12-24 19
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ART in breast cancer patients

• BRCA BCY Collaboration (NCT03673306)

Condorelli et al, ESMO Open 2021 N=1252 patients in 30 centers
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Updated BRCA BCY Collaboration

Lambertini et al, JAMA 2024 >4000 patients in 78 centers

Patients in the ART group

n = 99, N (%)

Patients in the no-ART group

n = 436, N (%)

Number of DFS events 13 (13.1) 118 (27.1)

Log-rank p=0.147
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Specific questions related to BRCA mutation and fertility

• Is pregnancy affect the oncological outcomes in breast cancer?

• Is the BRCA mutation affect the ovarian reserve and fertility preservation performance? 

• Does ovarian stimulation safe in BRCA carriers?

• Does ART after breast cancer influence the prognosis in BC survivors?

• Does it impact the chemotherapy-induced ovarian damage? -new therapy?
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Chemotherapy-induced amenorrhea 
No apparent increased risk of gonadotoxicity in BRCA-mutated patients

Valentini A et al,  J Clin Oncol 2013
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Impact of the treatment on ovarian reserve
Impact of adding taxanes (D), endocrine therapy (ET) in breast cancer patients

Lambertini et al, 2019
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BRCA as a negative factor?

Oktay et al, 2023
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Personalized therapy

Combination with Paclitaxel
Allen et al, 2020 Human reprod
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Animal model

Mouse model:

• Brip1em1(IMPC)J

• intervention in HR process mediated by BRCA1 
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Human model

In vitro model

In vivo model

3 days in vitro 
culture

Xenotransplantation 
into the peritoneum of 

NMRI mice

Intraperitoneal 
injections

D3D0 D1 D2

Paclitaxel 1µM

D3D0 D1 D2

Carboplatin 10µg/mL + paclitaxel 1µM

D3D0 D1 D2

Control

D3D0 D1 D2

Carboplatin 10µg/mL

Control

W3W0 W1 W2

Carboplatin 50 mg/kg and paclitaxel 10 mg/kg

W3W0 W1 W2

Thawed 
ovarian 
tissue

Thawed 
ovarian 
tissue

➢ Breast cancer patients

➢ ≤ 35 years

Ovarian tissue 
cryopreservation

Residual tissue 
donated to 
research

OTT
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Figure 2 - Rate of follicles according to their developmental stage. Rate of primordial (A), transitory (B), 
primary (C) and secondary (D) follicles on the total number of follicles counted. 

Figure 3 – KL and P-RPS6 stainings. 
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Figure 4 – Follicle atresia. Rate of atretic follicles (A), atretic follicles which are quiescent (B), quiescent 
atretic follicles (C) and growing atretic follicles (D). 

Figure 5 – Morphology of follicles. Fragments treated with carboplatin (A), paclitaxel (B) and carboplatin + 
paclitaxel (C).   
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Figure 4 – Follicle atresia. Rate of atretic follicles (A), atretic follicles which are quiescent (B), quiescent 
atretic follicles (C) and growing atretic follicles (D). 

Figure 5 – Morphology of follicles. Fragments treated with carboplatin (A), paclitaxel (B) and carboplatin + 
paclitaxel (C).   
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Apoptosis and DDR 
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Figure 6 – Follicle apoptosis.    

Figure 7 – DNA repair mechanisms. Immunostainings of gH2AX (A-B), RAD51 (C-D) and DNA PKcs (E-F)    
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Figure 6 – Follicle apoptosis.    

Figure 7 – DNA repair mechanisms. Immunostainings of gH2AX (A-B), RAD51 (C-D) and DNA PKcs (E-F)    
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Impact of age?

Impact on stroma?
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Conclusion

• Pregnancy and ART do not impact oncological outcomes of BRCA1 mutation 
carriers and BC survivors. 

• BRCA mutation carriers (BRCA1) have a lower ovarian reserve but it does not 
impact the chance of spontaneous pregnancy.

• Breast cancer patients harbouring BRCA1 mutation have a lower fertility 
preservation and IVF procedures performance. 

• No evidence of increase treatment-related POI in BRCA patients but impact 
remains unclear 

• Several research priorities remains in this field (new drug regimen, oocytes 
quality, impact of the age, pregnancy outcomes of fertility preservation, effect 
of other mutation on genes such as PALB2, PTEN, ATM …)
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Thank you!
Collaborator:
Matteo Lambertini, U.O.C. Clinica di Oncologia 
Medica; 
IRCCS Ospedale Policlinico San Martino –
University of Genova (Italy)

Research Lab on Human Reproduction

Fertility Clinic HUH-Erasme
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