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ARTICLE INFO ABSTRACT

Keywords: Breast cancer is one of the most common tumors among women with 10 % of cases diagnosed in reproductive
Breast cancer age. Estrogen positive forms are characterized by an excellent long-term prognosis with the 5-year survival rate
IVF

of approximately 90 %. Recently, the temporary interruption of adjuvant endocrine therapy to attempt preg-
nancy in women good prognosis have been introduced. At present, there are no indications or protocols on the
optimal management of conception during discontinuation of endocrine therapy for these patients. A Delphi
consensus was carried out to obtain expert opinion from a global perspective to identify the optimal pathways to
pursue childbearing with particular focus in strategies aimed at reducing time to live birth. The Delphi consensus
was carried out involving one Scientific Coordinator and 6 additional experts. Each member of the Scientific
Board suggested additional experts, resulting in a panel of 31 experts. The Scientific Board proposed 20 state-
ments covering the following area of interest: 1) Resumption of menstrual cycle after the suspension of endocrine
therapy; 2) Management of the washout period; 3) Fertility assessment; 4) Decision-making of reproductive
planning; 5) Ovarian reserve evaluation; 6) Expectant management vs immediate fertility treatment; 6)
Controlled ovarian stimulation protocols; 7) In vitro fertilization protocols. Eighteen statements reached the
consensus This Delphi consensus provides strategies to reduce the time to live birth in breast cancer patients’
candidates for discontinuation of endocrine therapy.

ART

Delphi consensus
POSITIVE trial
Time-to-pregnancy

1. Introduction women, with 10 % of cases diagnosed before the age of 40 (Runowicz
et al., 2016). An estimated 12,000 new cases per year occur in the US
Breast cancer (BC) is one of the most common cancers among alone, with even higher incidence in developing countries (Ellington
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et al., 2022). Worldwide, there were approximately 2.1 million newly
diagnosed female BC cases in 2018, accounting for nearly one in four
cases of cancer among women and 630,000 BC-related deaths
(Howlader et al., 2014). Nevertheless, in women with BC, the 5-year
survival rate is nearly 90 % (Ellington et al., 2022); therefore,
adequate health care plan should be proposed to post-treatment survi-
vors (Ganz, 2009).

Currently, adjuvant endocrine therapy in hormone-sensitive pre-
menopausal BC is based on the results of the SOFT and TEXT studies
(Pagani et al., 2014; Francis et al., 2018). This treatment consists in the
administration of tamoxifen or exemestane plus ovarian suppression by
GnRH agonist for 5-10 years and has led to a drastic reduction in pre-
menopausal BC recurrence and an increase in overall survival after 5-15
years of follow-up (Francis et al., 2018; Conforti et al., 2019a). These
long-lasting therapies can often represent an insurmountable obstacle in
achieving pregnancy. All cancer patients of reproductive age should
receive oncofertility counseling as early as possible during treatment
planning, regardless of the type and stage of the disease (ESHRE
Guideline Group on Female Fertility Preservation et al., 2020). It is
necessary to discuss current or future reproductive wishes of patients,
their health and prognosis, and the potential impact of the disease and
anticancer treatment on fertility. It is also necessary to discuss the need
for and possibility of contraception along with possible pregnancy out-
comes during anticancer treatment (Lambertini et al., 2020). Counseling
should be personalized based on factors related to the patient/couple
and the disease and its treatment.

On this basis, the safety of temporary suspension of endocrine
treatment in young women with hormone sensitive BC is being evalu-
ated. The POSITIVE (Pregnancy Outcome and Safety of

Interrupting Therapy for Women with Endocrine Responsive Breast
Cancer) trial enrolled women with stage I-III hormone receptor positive
(HR +) early BC between the ages of 18 and 42 who had received 18-30
months of adjuvant endocrine therapy and wished to interrupt endo-
crine therapy for family planning. As part of the study, patients must
resume adjuvant therapy within 24 months of discontinuation; there-
fore, conception within 12-15 months of suspension would be desirable.
The study foresees a washout of 3 months after the suspension of
endocrine treatment, active attempts at pregnancy for 12 months,
pregnancy, possible breastfeeding, and resumption of therapy at 24
months following suspension (Partridge et al., 2021). Among these
women, temporary interruption of endocrine therapy to attempt preg-
nancy did not confer a greater short-term risk of breast cancer events,
including distant recurrence, than that in the external control cohort
(Partridge et al., 2023).

Managing such a specific time window requires attention from
reproductive medicine experts to define the best strategies to reduce the
time to live birth (TTLB). At present, there are no indications or pro-
tocols on the optimal management of conception during discontinuation
of endocrine therapy for these patients. A Delphi consensus was there-
fore carried out to obtain expert opinion from a global perspective to
identify the optimal pathways that allow women undergoing endocrine
therapy for hormone-sensitive BC to pursue the desire for motherhood
with particular focus in strategies aimed at reducing TTLB.

2. Materials and methods
2.1. Delphi technique

The Delphi process is a method that aids in structuring a group
communication process and allows participants to deal with an intricate
problem as a group (Hasson et al., 2000; Conforti et al., 2021; Zhong
et al., 2015; Feferkorn et al., 2023). For the purpose of this study, a
multidisciplinary group of experts in oncofertility was identified and
involved in the present Delphi consensus. It focuses on strategies for
reducing TTLB in women who suspend endocrine therapy for
hormone-sensitive BC.
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2.2. Consensus participants

The Delphi consensus initially involved a Scientific Board,
comprising the Scientific Coordinator (CA) and 6 additional experts
(Table 1). Each member of the Scientific Board suggested additional
experts, resulting in a panel of 31 experts (Extended Panel) (Table 1).

2.3. The consensus process

The present Delphi consensus involved three steps (Fig. 1). The
Scientific Coordinator and the Scientific Board generated the initial
statements and supporting references based on an evaluation of the most
up-to-date scientific literature. In Step 1, these statements were dis-
cussed during a web conference, wherein the proposed statements and
references could be added, removed, or amended. The aim of Step 2 was
to identify a consensus from the Extended Panel on the statements
developed by the Scientific Board during Step 1. An online survey of the
statements was then circulated to the Extended Panel. Each participant
anonymously rated their level of agreement with each statement using a
five-item Likert scale: 1 = absolutely disagree; 2 = disagree; 3 = agree;
4 = more than agree; 5 = absolutely agree. Participants were also asked
to provide the main reasons (free text) for their chosen level of agree-
ment or disagreement. Consensus was considered to have been achieved
if the proportion of participants either disagreeing (responding 1 or 2) or
agreeing with a statement (responding 3, 4 or 5) exceeded 66 %. If the
proportion of participants agreeing or disagreeing with a statement did
not reach the 66 % threshold, the statement was revised based on the
feedback received. If the threshold was not reached after revision, the
statement was reported with reasons for non-approval. In Step 3, an
online survey of the statements was circulated to the Extended Panel via
two web conferences. Statements that did not achieve consensus in
Round 2 were discussed, revised and/or merged by the scientific board.
The newly reworded statements, based on the comments of the Extended
Panel, were approved or disagreed through an online survey during
Round 3. The final selection of statements was decided by consensus and
approved by the Scientific Coordinator and Scientific Board. Before
discussing the results of the online survey, the previous stages of the
Delphi consensus were briefly described, and the names of the Scientific
Board members and Extended Panel were disclosed. These web confer-
ences were not compulsory to attend and were intended to communicate
the outcomes of Step 2 to participants to report on the level of consensus
for each statement.

3. Results

The Scientific Board initially proposed 20 statements which were
voted on by the Extended Panel of experts (Fig. 2). Thirty-seven experts
were invited to join the Extended Panel, of which 31 completed the
survey (84 %). These statements were related to predicting factors of
menstrual cycle resumption after endocrine therapy suspension (n = 1),
washout period management (n = 3), fertility assessment (n = 3),
decision-making of reproductive planning (n = 3), ovarian reserve
evaluation (n = 3), expectant management (n = 3), ovarian stimulation
(0OS) protocols (n = 1), in vitro fertilization (IVF) protocols (n = 4).
Consensus was achieved after the first round of voting for all statements
except n. 4 (use of condoms for active contraception) and 7 (timing of
examination of tubal patency), with one statement (prognostic factors
for menstruation resumption) achieving even 100 % consensus (Fig. 2).
A high level of agreement (>80 % of votes were ‘agree’, more than
agree’ or ‘absolutely agree’) was achieved on ~80 % of statements.
Statements 4 and 7 had a total agreement level of 61 % and 55 %,
respectively. Statements are discussed in detail below.
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Table 1
Scientific board and extended panel.
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Scientific Board (n = 7)

Carlo Alviggi

Nicola Colacurci
Fedro Peccatori
Filippo Maria Ubaldi
Alessandro Conforti
Luigi Carbone
Roberta Vallone
Extended Panel (n = 31)
Adolfo Allegra

Silvia Ajossa
Alessandra Andrisani
Paola Anserini
Rosanna Apa
Andrea Borini

Laura Buffo

Carlo Bulletti

Ettore Cittadini
Mauro Costa
Giuseppe D'Amato
Francesco Fusi

Luca Gianaroli
Antonio La Marca
Paolo Levi-Setti
Claudia Livi

Luca Mencaglia
Mario Mignini Renzini
Roberto Palermo
Enrico Papaleo
Eleonora Porcu
Rocco Rago

Alberto Revelli
Giuseppe Ricci
Valeria Savasi

Paolo Scollo

Ida Strina

Elisabetta Trabucco
Roberta Venturella
Enrico Vizza

Fulvio Zullo

Phase
1

Phase

Phase

3.1. Statement on the resumption of menstrual cycle after the suspension

of endocrine therapy

Statement 1: Ovarian reserve before oncological therapy, chemotherapy
before adjuvant endocrinetherapy, and age are the most relevant factors for

Delphi consensus process

Define project
core consensus
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(oncofertility)
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20 statements

Analyze results
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Fig. 1. Steps of the delphi consensus process.
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the resumption of the menstrual cycle within 3-6 months from endocrine

therapy suspension.

This statement received 100 % agreement from the Extended Panel.
Age, type and dose of gonadotoxic treatment, as well as pre-treatment
AMH levels, predict the risk of post-treatment premature ovarian
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Fig. 2. Grading of the statements.

insufficiency (POI) in premenopausal women with a diagnosis of BC
(ESHRE Guideline Group on Female Fertility Preservation et al., 2020;
Peigné and Decanter, 2014). Several authors have shown that women
with chemotherapy-related amenorrhea were older and had lower
pre-chemotherapy serum AMH levels than those who still had menstrual
periods (Anderson et al., 2013; Su et al., 2014; Barnabei et al., 2015). It
has also been reported that women with higher serum AMH levels
showed higher AMH levels after the first course of chemotherapy
(Anderson et al., 2013; Su et al., 2014; Barnabei et al., 2015; Rosendahl
et al., 2010). Dezellus et al. (2017) found a significantly higher cumu-
lative decrease in patients with ‘low’ basal AMH levels than in patients
with normal-high AMH levels (Dezellus et al., 2017). Dillon et al. (2013)
observed that ovarian reserve decreased sharply during treatment and
began to recover post-treatment (Dillon et al., 2013). Acute impairment
of ovarian reserve appears to occur following chemotherapy-related
destruction of ovarian follicles. Recovery reflects the restoration of fol-
licle growth after therapy. However, primordial follicles destroyed
during therapy are irreversibly lost, thus leading to impaired ovarian
reserve in survivors. Patient age at the time of chemotherapy inversely
correlates with the likelihood of post-chemotherapy amenorrhea
(Taylan and Oktay, 2017).

3.2. Statements on management of the washout period

Statement 2: A 3-month washout period (which corresponds to 5 half-
lives of tamoxifen) is recommended before attempting to conceive.

This statement received 84 % agreement from the Extended Panel.
Tamoxifen represents a problem for breast cancer survivors and
offspring. Indeed, the teratogenic and fetal toxic effects (low birth
weight, miscarriages, birth defects, and stillbirths) of tamoxifen in ani-
mal studies are well known (Pugh and Sumano, 1982; Halakivi-Clarke
et al., 2000). Tamoxifen also showed estrogen-like activity in the
fetus, resulting in a risk of breast cancer and vaginal adenosis, usually
described in association with diethylstilbestrol. However, the effects of
tamoxifen appear to be species-specific and it is therefore not possible to
relate these effects with certainty to humans (Lim et al., 2006; Cunha
et al., 1987). Tamoxifen is also known to cause chromosomal aberra-
tions by forming DNA adducts; perinatal exposure can thus induce
precocious puberty, uterine abnormalities, uterine neoplasms, and

uterine atrophy (Kedia-Mokashi et al., 2010; Clark and Chua, 1989;
Poulet et al., 1997). Exposure to tamoxifen during pregnancy in humans
resulted in 16 live births with congenital malformations and a total of
122 live births without malformations (Braems et al., 2011). The
AstraZeneca Safety Database reported 11 children with congenital
malformations out of 44 live births; in addition, there were 18 fetal
losses and 3 stillbirths (Barthelmes and Gateley, 2004). Tamoxifen is
classified as a pregnancy category D medication by the Food Drug
Administration. Guidelines contraindicate tamoxifen exposure during
pregnancy and recommend the use of barrier contraception during 3
months after stopping tamoxifen due to the extended half-life of its
metabolite N-desmethyl tamoxifen (Patterson et al., 1980; MacCallum
et al., 2000). On this basis, all patients should be informed about a
washout period of 3 months (which corresponds to 5 half-lives of
tamoxifen) before conceiving. In case of inadvertent pregnancy, poten-
tial risks to the fetus/newborn should be discussed with the patient
along with possible strategies to be implemented.

Statement 3: Active contraception for 3 months is recommended as a
precaution to avoid the teratogenic risk of tamoxifen to allow pre-
conceptional treatment with folic acid and adequate endometrial recovery.

This statement received 71 % agreement from the Extended Panel.
Pregnancy has been reported in cancer survivors despite amenorrhea
and levels of Follicle Stimulating hormone (FSH) suggestive of meno-
pause (Ethics Committee of the American Society for Reproductive
Medicine, 2005). Although international guidelines contraindicate the
use of tamoxifen in pregnancy, it is not possible to draw definitive
conclusions about the teratogenic risk following the use of this drug and
each case of accidental exposure must be addressed individually
(Buonomo et al., 2019). On these bases, POSITIVE study, adopted a
prudential strategy of a three-month wash-out period before the search
for pregnancy (Partridge et al., 2023). During these waiting period, the
women should start folic acid supplementation that is recommended at
least one month before conception (De-Regil et al., 2015). In women
with elevated body mass index (BMI), 5 mg dosage of folic acid should
be proposed (Denison et al., 2019).

Statement 4: During the 3-month washout period, active contraception is
recommended with the use of condoms.

This statement received 61 % agreement from the Extended Panel.
Statement 4 did not reach the minimum approval threshold and was
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excluded. There was no univocal judgment on the use of the condom as a
contraceptive method by the Extended panel: 55 % favored the use of
condoms, 3 % favored the use of the contraceptive pill, while the
remainder (42 %) did not express an opinion on the type of contracep-
tion to be used. Despite contraception is recommended during the 3
months wash out period, the POSITIVE trial did not specify the type of
contraceptive strategy to be used (Partridge et al., 2023). Therefore,
information should be provided on the relative effectiveness of available
contraceptives (Schwarz et al., 2009). The rationale behind the use of
condom proposed by the panel is to offer a low-cost and efficient con-
traceptive strategy avoiding sex hormone exposure. The panel choice
was also consistent with World Health Organization guideline that
contraindicates any hormonal contraception during BC treatment
(World Health Organization, 2015). Indeed, several lines of evidence
suggest that even the only progestin exposure could be detrimental for
breast cancer (Brisken, 2013; Alviggi et al., 2017; Trabert et al., 2020).
Alternatively, other contraceptive approaches for women with a history
of BC could be suggested, such as intrauterine devices (IUDs). While
copper IUD could be proposed as hormone-free method, the
levonorgestrel-containing IUD could be opted for counteracting
tamoxifen-induced endometrial changes without increasing the risk of
BC recurrence (Mody et al., 2019; Dinger et al., 2011). However, the
short-time frame, costs and the possible side effects during IUD in-
sertions should be contemplated by the clinician.

3.3. Statements on fertility assessment

Statement 5: During the washout period, assessment of the couple’s
fertility is required.

Statement 6: The assessment of ovarian reserve, with the resumption of
the menstrual cycle, is the most relevant exam to assess a woman'’s fertility. A
spermiogram must be performed.

These statements received 81 % and 97 %. The most important
fertility society recommends infertility assessment after 1 year of regular
sexual intercourse (Infertility Workup for the Women’s Health
Specialist, 2019; ASRM, 2020). If the patient is over 35 years of age,
evaluation after 6 months is recommended (American College of Ob-
stetricians and Gynecologists Committee on Gynecologic Practice and
Practice Committee, 2014). More interventional approach in patients
over 40 years and in those in whom clinical history suggests a possible
impairment of reproductive function (American College of Obstetricians
and Gynecologists Committee on Gynecologic Practice and Practice
Committee, 2014). Considering the narrow time window (24 months to
carry a pregnancy to term) available to these patients, initial assessment
of the couple’s fertility during the three months of tamoxifen suspension
would be desirable. Some members of the Extended Panel raised con-
cerns about ovarian reserve assessment in the first 3 months of tamox-
ifen withdrawal for fear of possible ovarian reserve underestimation.
Preliminary data shows that tamoxifen exposure does not influence
AMH assessment after approximately 4 months of follow-up (Chung
et al., 2013). Thus, an evaluation of ovarian reserve either at the
resumption of a spontaneous cycle (that takes approximately 3 months)
or at the end of 3-month period could be proposed.

The prompt evaluation of semen is strongly encouraged by the panel
to better tailor ART approach for the couple optimizing the TTLB. At the
same time, the three-month waiting period will allow for eventual
andrological counselling and therapies.

Statement 7: Based on clinical judgment, the examination of tubal
patency upon suspension of tamoxifen may be required.

This statement received 55 % agreement from the Extended Panel.
Statement 7 did not reach the minimum approval threshold and was
excluded. Although it was considered reasonable to perform an early
assessment of tubal patency in these patients, most experts believe that
the decision should be secondary to ovarian reserve, the woman’s age,
and semen analysis.
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3.4. Statements on decision-making of reproductive planning

Statement 8: The narrow conception window (12-15 months) after the
suspension of tamoxifen requires careful evaluation of strategies to achieve
successful conception.

Statement 9: The most relevant factors for the decision-making of
reproductive planning are age, ovarian reserve and tumor prognosis.

These statements received both 94 % agreement from the Extended
Panel. In the POSITIVE study, almost three quarters of the women had at
least one pregnancy, the majority of which (70.5 %) occurred within
two years of enrolment (Partridge et al., 2023). More than 40 % of the
women used assisted reproductive technology during the trial: this is
probably due to the practice of using oocytes or embryos that were
stored prior to gonadotoxic treatment to achieve pregnancy and quickly
resume endocrine therapy (Waks and Partridge, 2016). Moreover, the
percentage of women who became pregnant (53.6 % at 12 months)
appears to be higher than the percentages reported among women of a
similar age (regardless of breast cancer diagnosis) (American College of
Obstetricians and Gynecologists Committee on Gynecologic Practice and
Practice Committee, 2014).

The patient’s age plays a crucial role as a low rate of aneuploidies has
been found between the ages of 26 and 30, with a predictable and steady
increase until the age of 43, when the rate is about 85 % (Franasiak
etal., 2014). Ata et al. (2012) reported that for every year of increase in
female age, the euploidy rate decreased by 2.4 percentage points (Ata
etal., 2012). The POSEIDON (Patient-Oriented Strategies Encompassing
IndividualizeD Oocyte Number) group showed how the cumulative live
births rate is influenced not only by quality (age of the woman) but also
by quantity (number of oocytes) (Esteves et al., 2019, 2021a). Although
ovarian reserve appears to have a limited impact on euploidy rates, it
remains a key prognostic factor for having at least one euploid embryo
available for transfer due to its impact on oocyte production (Reig et al.,
2023; Esteves et al., 2022). The number of oocytes retrieved should be
maximized to increase cumulative live birth rate (CLBR). The percent-
age of women with at least one euploid embryo increases as more oo-
cytes are collected. Both antral follicle count (AFC) and anti-miillerian
hormone (AMH) provide acceptable and equivalent accuracy in pre-
dicting oocyte production. Clinicians should adopt the biomarker that
best reflects their clinical context. AMH and AFC are not able to predict
clinical pregnancy in candidates patients for IVF under 40 years
(Sahmay et al., 2012). Korsholm et al. (2018) associated high AMH
values with higher pregnancy rates (Korsholm et al., 2018). However,
the time to pregnancy reflected a large variability between similar AMH
concentrations. Schumacher et al. (2018) reported that AMH appears to
be a predictor of the risk of miscarriage: women with severely dimin-
ished ovarian reserve are at increased risk of miscarriage (Lyttle Schu-
macher et al., 2018). AMH and AFC, along with chronological age, can
be used in decision-making of reproductive planning (Alviggi et al.,
2009).

Finally, tumor prognosis is a crucial factor for reproductive planning.
The Positive trial include ER positive women with different breast
cancer staging (I, II, III cancer staging), thereby presenting different
prognosis (Aldrees et al., 2021). In women with the worse prognosis (i.e
Stage III), reproductive planning should be offered, having as goal the
achievement of pregnancy before the incidental relapse of the breast
cancer tumor. In other word, these women required medical assisted
approaches that could optimize the time to pregnancy (immediate ART
treatment, PGT analysis of the embryos). Conversely, in women with
best prognosis (i.e. Stage I) expectant management could be offered
postponing more advanced and expensive ART procedures. In conclu-
sion, decision-making of reproductive planning is a complex and
multidisciplinary approach that should be tailored per each taking into
account not only the reproductive potential expressed by ovarian
reserve markers and chronological age, but also tumor prognosis
expressed mainly by the anatomical staging of breast cancer tumor. In
this holistic view, the financial aspect should be taken into account,
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always choosing the most advantageous option for patients.

3.5. Statements on ovarian reserve evaluation

Statement 10: Ovarian reserve evaluation is one of the most important
aspects to assess fertility and define possible treatments in women following
therapy with tamoxifen.

Statement 11: The antral follicle count and dosage of Anti-Miillerian
hormone are the main factors to evaluate reproductive potential, and in
cancer patients both should be assessed for early identification of indications
for assisted reproductive technology.

Statement 12: Serum FSH and estradiol levels in the early follicular phase
can complete ovarian reserve evaluation.

These statements received 97 %, 94 % and 87 % agreement from the
Extended Panel, respectively. Ovarian reserve is affected by age, ge-
netics, and environmental factors (Lyttle Schumacher et al., 2018; Tal
and Seifer, 2013, 2017). AMH, AFC, and FSH levels (in the first three
days of the cycle) are the tools through which it is possible to estimate
ovarian reserve. Several authors have hypothesized that AMH could be
used to predict the last menstrual period and menopausal age (Broer
et al.,, 2011; Freeman et al., 2012a, 2012b; Depmann et al., 2016;
Dolleman et al., 2015; Aydogan and Mirkin, 2015). However, in the
general population the estimate of last period remains difficult, and it is
not possible to accurately know the age at menopause (Nelson et al.,
2023; de Kat et al., 2021). Testing for AMH in young cancer patients
both before and after treatment has become a useful tool to assess iat-
rogenic damage to the ovarian follicular reserve inflicted by gonado-
toxic chemotherapy or pelvic irradiation and can aid in counseling
(Anderson and Wallace, 2013). In particular women with BC
pre-treatment AMH levels < 0.54 ng/ml are associated with signifi-
cantly higher risk of post-treatment amenorrhea (Anderson et al., 2013).

AFC is the sum of follicles in both ovaries seen on ultrasound in the
early follicular phase (day 2-4) of the menstrual cycle. Antral follicles
are defined as those measuring 2-10 mm in the largest mean diameter in
the two-dimensional plane (Broekmans et al., 2010). Compared to AMH,
which is closely related to primordial and pre-antral follicles, AFC allows
the measurement of antral follicles and therefore allows a more precise
estimate of the ovarian response to OS. However, AFC tends to over-
estimate the number of FSH-sensitive follicles and oocytes recovered as
it inevitably measures even atretic follicles of the same size (Anderson
and Wallace, 2013; Broekmans et al., 2010; Fleming et al., 2015).
Furthermore, AFC is limited by the variability between sonographers,
technologies, and menstrual cycles (Broer et al., 2009). Low AFC values
(3-4 follicles in both ovaries) are associated with ovarian response
eventually during in vitro fertilization, but has poor predictability for
pregnancy (Broekmans et al., 2006).

Early follicular phase FSH is an indirect assessment of ovarian
reserve and is based on the inhibition of pituitary FSH secretion by
ovarian factors (Toner et al., 1991; Scott et al., 1989; Muasher et al.,
1988). However, FSH test has several important limitations: i) intercycle
and intracycle variability; ii) it must be combined with estradiol (Scott
et al.,, 1990; Kwee et al., 2004). Especially in women with reduced
ovarian reserve, it is essential to relate estradiol to FSH. In fact, FSH
levels can be falsely low in the presence of high estradiol values, even in
the first days of the cycle. Despite its limitations, FSH is commonly used
as an ovarian reserve test and elevated values have been associated with
both poor ovarian response and failure to achieve pregnancy (Tal and
Seifer, 2017). FSH values > 10 IU/1 (10-20 IU/L) have a high specificity
(45-100 %) in predicting poor response to OS, but low sensitivity
(11-86 %) (Broekmans et al., 2006). In addition, with regards to the
prediction of conception, the FSH test is still specific (50-100 %), but
not very sensitive (3-65 %). Moreover, a single high baseline FSH value
is not predictive of poor ovarian response to controlled OS (Roberts
et al., 2005). For these reasons, the Extended Panel considered FSH
assessment to be useful as a diagnostic supplement to AMH and AFC.
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3.6. Statements on expectant management versus immediate treatment

Statement 13: In the absence of ascertained factors of infertility (male
and female), the expectant management period of 2—4 months is subject to
age and ovarian reserve.

Statement 14: In women over the age of 35, in the absence of proven male
and female infertility factors, expectant management (2-4 months) is sub-
ordinated to the ovarian reserve.

These statements received 90 % and 94 % agreement from the
Extended Panel, respectively. There is no data on how to manage the
discontinuation of endocrine therapy, and particularly an expectant
management period. POSITIVE trial reported that more than 40 % of
patients used IVF to achieve pregnancy. However, these data were
probably due to the practice of using cryopreserved oocytes or embryos
banked prior to gonadotoxic treatment. Although the patient group in
this survey does not fit into the canons of unexplained infertility (UI),
some concepts can be adapted. Limited data are available on the com-
parison between expectant management and an interventional approach
in patients with UI (Gunn and Bates, 2016). Expectant management in
these patients is subordinated to patient’s age and ovarian reserve and
should never be considered in women > 40 years. It is possible to hy-
pothesize that in patients with a narrow reproductive window it is
equally important to evaluate the feasibility of expectant management.
In 10-30 % of infertile couples, no etiology was identified (Gunn and
Bates, 2016). In these patients, any treatment is empirical and there is no
uniform protocol for clinical practice. Alternatives include expectant
management, superovulation, and IVF. Most women seeking pregnancy
after BC have postponed their pregnancy for various reasons and the
greatest threat to their fertility is age. Pregnancy is often postponed due
to lack of a stable partner or career or financial problems (Dolmans and
Manavella, 2019). The age at which women attempt their first preg-
nancy has steadily increased in recent years. Buckett et al. (2019) have
proposed some recommendations: i) in couples with good prognosis
(based on age and duration of infertility) expectant management can be
offered (Level 1 A); ii) IVF can be offered as an effective first line
treatment in UI (Level 1B); IVF should be offered to couples with UI after
3 cycles of OS/intrauterine insemination (IUI) have failed (Level 1 A)
(Buckett and Sierra, 2019). Hull et al. (1985) showed that with expectant
management the cumulative 2-year pregnancy rate in young women was
72 % and decreased to 45 % in women over 35 years of age (Hull et al.,
1985). While in young women expectant management seems to be
acceptable, women with advanced age and reduced ovarian reserve
deserve faster IVF treatment considering their reduced reproductive
prognosis comparing with general IVF population (American College of
Obstetricians and Gynecologists Committee on Gynecologic Practice and
Practice Committee, 2014; Esteves et al., 2019, 2022; Yang et al., 2020;
Esteves et al., 2021b). In conclusion, the choice between expectant
management and immediate recourse to IVF should be tailored on the
basis of ovarian reserve and women age.

Statement 15: IUI insemination is not a recommended option for cancer
patients during hormone therapy suspension.

This statement received 93 % agreement from the Extended Panel.
Ainsworth et al. (2020) found that women aged > 38 years have a pre-
dicted probability of viable birth below 0.05 when using oral medica-
tions or clomiphene plus gonadotropins for OS, regardless of inseminate
motility (Ainsworth et al., 2020). Even with gonadotropins only and
optimal inseminate motility, the viable birth rate does not exceed 10 %
per cycle. The use of ovulation/superovulation and IUI is only recom-
mended for women < 37 years, while IVF is used directly for women of
advanced reproductive age (Goldman et al., 2014). In addition, it must
be considered that the higher pregnancy rates associated with gonado-
tropin use fall within the context of the known risk of multiple gestation
(Gleicher et al., 2000). Goldman et al. (2014) compared pregnancy rates
in women aged 38-42 years who were treated with 2 courses of ovarian
hyperstimulation/IUI or who had immediate recourse to IVF, respec-
tively. In older women with UL, pregnancy rates were higher in the IVF
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group (Goldman et al., 2014). In the only RCT examining IUI alone
versus expectant management, no significant difference was found in the
CLBR after 6 months (Bhattacharya et al., 2008). Given the low success
rates and non-applicability in older women, IUI should not be consid-
ered. Buckett et al. (2019) reported that natural cycle IUI does not offer
any benefit over expected management and should not be offered in UI
(Level 1 A) (Buckett and Sierra, 2019).

3.7. Statements on controlled ovarian stimulation protocols

Statement 16: The addition of letrozole with a daily dose of 2.5 or 5 mgin
patients with a history of hormone sensitive BC can be considered during OS,
with administration of gonadotropins and GnRH antagonist protocol.

This statement received 86 % agreement from the Extended Panel.
To limit high hormone concentrations, letrozole has been adopted to
reduce estrogen levels in women affected by hormone-sensitive cancers
(Oktay et al., 2015). Letrozole (5 mg/day) is started on day 2 or 3 of the
cycle and daily injections of recombinant FSH are added 2 days later.
The starting dose of recombinant FSH ranges from 150 to 300 IU based
on ovarian reserve, age, and BMI of patients, with possible dose modi-
fications during the cycle. When the size of the dominant follicle has
reached an average diameter of 13 mm, a gonadotropin releasing hor-
mone (GnRH) antagonist (0.25 mg/day) is administered; this dose is
continued until the trigger day. Oocyte maturation is triggered with
human chorionic gonadotropin or 1 mg of leuprolide acetate. Letrozole
is discontinued on the triggering day. This stimulation regimen produces
results comparable to standard protocols associated with significantly
lower E2 levels (Turan et al., 2018). In the early years after the intro-
duction of aromatase inhibitors, concerns were raised about their po-
tential impact on the resulting pregnancy. Indeed, in an animal study,
letrozole was shown to be teratogenic when fetuses were exposed during
organogenesis (Tiboni, 2004). However, clinical trials did not associate
letrozole with birth abnormalities when used as an ovulation inducer.
Tulandi et al. (2006) evaluated 911 infants born after induction of
ovulation with letrozole or clomiphene for 5 days on days 3-7 of the
cycle in a sterile population (Tulandi et al., 2006). The study found no
differences in overall rates of fetal malformations or chromosomal ab-
normalities among infants of mothers who conceived after treatment
with letrozole or clomiphene citrate (Tulandi et al., 2006). Although
Goldrat et al. (2022) have shown that in women with hormone-sensitive
breast cancer the risk of recurrence is comparable in patients stimulated
with or without letrozole (Goldrat et al., 2022) In Italy the use of
letrozole limited to breast cancer women candidates for oocytes cryo-
preservation (Alviggi et al., 2017).

3.8. Statements on in vitro fertilization

Statement 17: In case of indication to in vitro fertilization it is advisable to
calculate, based on the patient’s age, the number of oocytes that gives the
maximum probability of having at least one euploid blastocyst (see Poseidon)
and proceed, where indicated, to strategies of oocyte accumulation.

This statement received 84 % agreement from the Extended Panel.
The POSEIDON group has introduced the ART calculator, which is able
to calculate the minimum number of mature oocytes needed to obtain at
least one euploid embryo for transfer (81—82). This can be used as an
intermediate marker of successful outcomes in IVF/intracytoplasmic
sperm injection cycles. The ART calculator has the main purpose of
being a counseling tool for infertile couples who undertake an IVF
pathway and who would like to gather information on their chances of
success. However, this tool can be used in conjunction with clinical
knowledge for treatment planning as well as to raise patient awareness
on fertility preservation and the impact of female age on fertility. It is
therefore possible to individualize treatment according to the charac-
teristics of the patient, adapting the type of GnRH analogue, type of
gonadotropin, and starting dose and regimen (Drakopoulos et al., 2018;
Conforti et al., 2019a, 2019b; Alviggi et al., 2018; Cimadomo et al.,
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2018; Vaiarelli et al., 2018). Double stimulation in the same ovarian
cycle (Duo-Stim) approach is one of the most promising regimen,
especially for the treatment of poor-prognosis patients (advanced
maternal age and/or reduced ovarian response) and patients requiring
fertility preservation for medical reasons (Vaiarelli et al., 2020). It
combines two consecutive stimulations in the follicular and luteal pha-
ses of the same ovarian cycle, aimed to maximize the number of oocytes
retrieved and embryos produced in the short timeframe. In the Extended
Panel, some experts believe that this approach is applicable only in a
setting of preimplantation genetic testing for aneuploidy (PGT-A) in
order to avoid unnecessary repeated stimulations in patients with a
hormone-sensitive tumor. According to other experts, this strategy
should only be applied for pre-chemotherapy oocyte cryopreservation.

Statement 18: In patients covered by this survey, in order to balance the
effectiveness of the technique and cancer risk, it is appropriate to implant only
single embryo at a time at the blastocyst stage.

This statement received 87 % agreement from the Extended Panel.
Elective single embryo transfer in women < 38 years of age resulted in a
decrease in multiple gestation rates with no significant impact on clin-
ical live birth rates (Mancuso et al., 2016). The American Society for
Reproductive Medicine (ASRM) recommends: i) transfer of a euploid
embryo should be limited to one, regardless of the patient’s age; ii)
patients < 35 years should be strongly encouraged receive a single
embryo transfer, regardless of the embryo stage; iii) for patients between
35 and 37 years old, a single embryo transfer should be strongly
considered (Practice Committee of the American Society for Reproduc-
tive Medicine and the Practice Committee for the Society for Assisted
Reproductive Technologies, 2021). As for patients 38-42 years, which is
the most frequent among patients looking for pregnancy after BC, the
ASRM recommends that no more than 3 untested cleavage-stage em-
bryos or 2 blastocysts should be transferred. However, it is important to
underline that the transfer of more than one embryo in patients with a
coexisting medical condition, for which a multiple pregnancy may in-
crease the risk of significant morbidity, is not recommended. Consid-
ering the increased risk of preterm delivery and low birth weight in
pregnancies after BC (Sun et al., 2018a), a single embryo transfer is
desirable (Practice Committee of the American Society for Reproductive
Medicine and the Practice Committee for the Society for Assisted
Reproductive Technologies, 2021). Patients should be informed about
these risks (Hartman and Eslick, 2016; Sun et al., 2018b; Lee et al., 2019;
Schuurman et al., 2019; Lambertini et al., 2019). In donor-oocyte cycles,
the age of the donor should be used to determine the appropriate
number of embryos to transfer (Practice Committee of the American
Society for Reproductive Medicine and the Practice Committee for the
Society for Assisted Reproductive Technologies, 2021). Furthermore,
single blastocyst stage transfer is associated with higher ongoing preg-
nancy rate and delivery rate comparing to single cleavage stage transfer
(Li et al., 2021). Zaca et al. (2018) reported a higher CLBR in frozen
transfer at the blastocyst stage compared to the conventional strategy of
ET at the cleavage stage (Zaca et al., 2018).

Statement 19: The execution of PGT-A can be considered based on the
characteristics of the couple (e.g.: advanced maternal age, polyabortivity,
severe male infertility).

This statement received 68 % agreement from the Extended Panel.
The value of PGT-A as a universal screening test for all IVF patients is yet
to be determined (Practice Committees of the American Society for
Reproductive Medicine and the Society for Assisted Reproductive
Technology, 2018). PGT-A does not appear to improve the “chances of
having a baby” but does reduce the time to pregnancy and increase the
ongoing pregnancy rate for embryo transfer in the subgroup of women
aged 35-40 years who have had two or more embryos that could be
biopsied. Furthermore, in women < 42 years transfer of a single euploid
blastocyst resulted in similar pregnancy rates to transfer of 2 untested
blastocysts dramatically reducing the risk of twins (Forman et al., 2013).
The Canadian Fertility and Andrology Society Guidelines recommend: i)
in infertility patients undergoing IVF with at least two blastocysts,
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physicians may consider using PGT-A to improve the ongoing pregnancy
or delivery rate per embryo transfer; ii) in patients aged 35-40 years
undergoing IVF with at least two blastocysts, clinicians may consider the
use of PGT-A to improve the ongoing pregnancy rate (OPR) per embryo
transfer (Chan et al., 2021). ASRM stated that there was insufficient
evidence to recommend the routine use of preimplantation genetic
testing-aneuploidy in all infertile women (Practice Committee of the
American Society for Reproductive Medicine and the Practice Commit-
tee for the Society for Assisted Reproductive Technology, 2021). How-
ever, in patients with a limited time window to get pregnant, it seems
reasonable to use PGT-A, even if it cannot increase the efficacy.

Statement 20: Egg donation can be considered for women with low
ovarian reserve or age > 40 years.

This statement received 84 % agreement from the Extended Panel.
The ASRM recommends egg donation in women of advanced repro-
ductive age or who have diminished ovarian reserve (Practice Com-
mittee of the American Society for Reproductive Medicine and the
Practice Committee for the Society for Assisted Reproductive Technol-
ogy, 2021). Despite having reached the approval threshold, the com-
ments made by the Extended Panel mainly concerned the age limit.
According to some experts, age should be considered only in relation to
ovarian reserve, while for others the threshold should be moved beyond
41-42 years. Bercovich et al. (2022) reported that women over 43.5
years of age with fewer than four oocytes collected in the first IVF cycle
should be offered egg donation as their live birth rate in subsequent
cycles is negligible (Bercovich et al., 2022). The Board of the Society of
Obstetricians and Gynaecologists of Canada stated that the only effective
treatment for ovarian aging is oocyte donation: a woman with decreased
ovarian reserve should be offered oocyte donation as an option because
pregnancy rates associated with this treatment are significantly higher
than those associated with controlled ovarian hyperstimulation or IVF
with a woman’s own eggs (II-2B) (Liu and Case, 2017). Hourvitz et al.
(2009) showed that for women > 42, live birth rates drop to below 5 %.
Serour et al. (2010) reported for women aged 40-42 a live birth rate of
7.4 % and only 1.1 % for women > 43 (Hourvitz et al., 2009; Serour
et al., 2010).

Extended panel underlined that in the case of endometrial prepara-
tion for embryo transfer, where possible, the spontaneous cycle should
be preferred over hormone replacement therapy.

4. Discussion

This Delphi consensus, with 18 endorsed statements, provides a real-
world clinical perspective on how to approach the key steps of fertility
assessment and management of TTLB in women with hormone-sensitive
breast cancer. The fertility experts participating in the consensus were
from a diverse range of global regions of Italy, including different
fertility center from Northern, middle and Southern of Italy, reflecting
the quality of healthcare and different approaches to infertility treat-
ment. The consensus allowed to include a wider list of topics than what
would have been typically considered in a systematic review or in a
guideline, which are usually based on strict methodology, limiting the
scope of the investigation.

As far as we know, this is the first consensus specifically focused on
fertility evaluation and management of time to pregnancy and ART in
breast cancer women. The Delphi methodology represents a strength of
this work, which benefited also from the knowledge of an Italian panel
of highly respected experts in the field. However, there are a few limi-
tations; firstly, the consensus does not represent an exhaustive list of
statements, and the statements only represent the collective opinion of
the experts included. Not all statements reached 100 % agreement, with
some statements reaching consensus even though some participants
disagreed with them. Moreover, the statements have been conceived
considering the evidence from literature, which is quite heterogeneous
and limited by the small sample size of the studies performed so far.
Although these statements represent the point of view of the experts, an
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individualized management with regards to treatment options should
always be planned in relation to patients’ needs and clinical features.
Our consensus highlights the importance of proper fertility assessment
and counselling, especially in relation to women’s age and the inherent
reduction of fertility with ageing.

Our survey emphasizes that the management of patients with such a
short reproductive window must be carried out by highly specialized
healthcare professionals. Moreover, the interplay between oncologist
and gynecologist is crucial to optimize management. This work should
also prompt IVF centres to facilitate access to these patients by reducing
waiting times.

The POSITIVE study provided data on the safety of discontinuing
endocrine therapy to attempt pregnancy in women with previous hor-
mone receptor-positive early breast cancer. MORE BREAKS study seeks
to provide guidance to clinicians on how to optimize time to pregnancy
in breast cancer patients in such a limited period.

5. Conclusions

This Delphi consensus provides 18 statements by expert opinions on
specific approaches to manage a specific time window and define the
best strategies to reduce the TTLB in breast cancer patients during the
discontinuation of endocrine therapy.

An appropriate management of fertility in such a narrow time is
crucial to optimize childbearing desire in BC women avoiding useless
examination and time-consuming procedures. Of course, the referral to
center of excellence in IVF and the possibility to offer a multidisciplinary
approach is crucial for the proper management of these women. Finally,
we hope that this Consensus will encourage further investigation into
optimizing reproductive outcomes in breast cancer patients and facili-
tate their access to ART.

Funding

The development of this pubblication was financially supported by
Merck Serono S.p.A., Rome, Italy, an affiliate of Merck KgaA, Darmstadlt,
Germany, through an indipendente medical writing grant. The funder
was not involved in the study design, collection, analysis, interpretation
of data, the writing of this article, or the decsion to submit it to
publication.

Declaration of Competing Interest

CA, LC and AC declared personal fees from Merck outside the sub-
mitted work. The remnant authors declared that they have no known
competing financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

Acknowledgments

The Delphi consensus process was coordinated by Event Planet Srl.

References

Runowicz, C.D., Leach, C.R., Henry, N.L., Henry, K.S., Mackey, H.T., Cowens-
Alvarado, R.L., Cannady, R.S., Pratt-Chapman, M.L., Edge, S.B., Jacobs, L.A.,
Hurria, A., Marks, L.B., LaMonte, S.J., Warner, E., Lyman, G.H., Ganz, P.A., 2016.
American cancer Society/American society of clinical oncology breast cancer
survivorship care guideline. CA Cancer J. Clin. 66, 43-73. https://doi.org/10.3322/
caac.21319.

Ellington, T.D., Miller, J.W., Henley, S.J., Wilson, R.J., Wu, M., Richardson, L.C., 2022.
Trends in breast cancer incidence, by race, ethnicity, and age among women aged
>20 years - United States, 1999-2018. MMWR Morb. Mortal. Wkly Rep. 71, 43-47.
https://doi.org/10.15585/mmwr.mm?7102a2.

N. Howlader, A. Noone, M. Krapcho, J. Garshell, SEER cancer statistics review, 1975-
2012, (2014). (http://seer.cancer.gov/archive/csr/1975_2012/).

Ganz, P.A., 2009. Survivorship: adult cancer survivors. Prim. Care 36, 721-741. https://
doi.org/10.1016/j.pop.2009.08.001.


https://doi.org/10.3322/caac.21319
https://doi.org/10.3322/caac.21319
https://doi.org/10.15585/mmwr.mm7102a2
http://seer.cancer.gov/archive/csr/1975_2012/
https://doi.org/10.1016/j.pop.2009.08.001
https://doi.org/10.1016/j.pop.2009.08.001

C. Alviggi et al.

Pagani, O., Regan, M.M., Walley, B.A., Fleming, G.F., Colleoni, M., Lang, 1., Gomez, H.L.,
Tondini, C., Burstein, H.J., Perez, E.A., Ciruelos, E., Stearns, V., Bonnefoi, H.R.,
Martino, S., Geyer, C.E., Pinotti, G., Puglisi, F., Crivellari, D., Ruhstaller, T., Winer, E.
P., Rabaglio-Poretti, M., Maibach, R., Ruepp, B., Giobbie-Hurder, A., Price, K.N.,
Bernhard, J., Luo, W., Ribi, K., Viale, G., Coates, A.S., Gelber, R.D., Goldhirsch, A.,
Francis, P.A., TEXT and SOFT Investigators, International Breast Cancer Study
Group, 2014. Adjuvant exemestane with ovarian suppression in premenopausal
breast cancer. N. Engl. J. Med 371, 107-118. https://doi.org/10.1056/
NEJMoal404037.

Francis, P.A., Pagani, O., Fleming, G.F., Walley, B.A., Colleoni, M., Lang, 1., Gémez, H.L.,
Tondini, C., Ciruelos, E., Burstein, H.J., Bonnefoi, H.R., Bellet, M., Martino, S.,
Geyer, C.E., Goetz, M.P., Stearns, V., Pinotti, G., Puglisi, F., Spazzapan, S.,
Climent, M.A., Pavesi, L., Ruhstaller, T., Davidson, N.E., Coleman, R., Debled, M.,
Buchholz, S., Ingle, J.N., Winer, E.P., Maibach, R., Rabaglio-Poretti, M., Ruepp, B.,
Di Leo, A., Coates, A.S., Gelber, R.D., Goldhirsch, A., Regan, M.M., SOFT and TEXT
Investigators and the International Breast Cancer Study Group, 2018. Tailoring
adjuvant endocrine therapy for premenopausal breast cancer. N. Engl. J. Med 379,
122-137. https://doi.org/10.1056/NEJMoal803164.

Conforti, A., Schettini, F., Vallone, R., Di Rella, F., De Rosa, P., De Santo, I., Giuliano, M.,
Arpino, G., Lauria, R., De Placido, S., Caputo, R., De Laurentiis, M., Nazzaro, G., De
Placido, G., Locci, M., Alviggi, C., 2019a. Unexpected ovarian activity in
premenopausal breast cancer survivors treated with exemestane and GnRH
analogues. Breast J. 25, 1310-1311. https://doi.org/10.1111/thj.13474.

ESHRE Guideline Group on Female Fertility Preservation, Anderson, R.A., Amant, F.,
Braat, D., D’Angelo, A., Chuva de Sousa Lopes, S.M., Demeestere, 1., Dwek, S.,
Frith, L., Lambertini, M., Maslin, C., Moura-Ramos, M., Nogueira, D., Rodriguez-
Wallberg, K., Vermeulen, N., 2020. ESHRE guideline: female fertility preservation.
Hum. Reprod. Open 2020, hoaa052. https://doi.org/10.1093/hropen/hoaa052.

Lambertini, M., Peccatori, F.A., Demeestere, I., Amant, F., Wyns, C., Stukenborg, J.-B.,
Paluch-Shimon, S., Halaska, M.J., Uzan, C., Meissner, J., von Wolff, M., Anderson, R.
A., Jordan, K., 2020. ESMO guidelines committee. Electronic address:
clinicalguidelines@esmo.org, fertility preservation and post-treatment pregnancies
in post-pubertal cancer patients: ESMO clinical practice Guidelinest. Ann. Oncol. 31,
1664-1678. https://doi.org/10.1016/j.annonc.2020.09.006.

Partridge, A.H., Niman, S.M., Ruggeri, M., Peccatori, F.A., Azim, H.A., Colleoni, M.,
Saura, C., Shimizu, C., Seetersdal, A.B., Kroep, J.R., Mailliez, A., Warner, E.,
Borges, V.F., Amant, F., Gombos, A., Kataoka, A., Rousset-Jablonski, C., Borstnar, S.,
Takei, J., Lee, J.E., Walshe, J.M., Borrego, M.R., Moore, H.C., Saunders, C.,
Cardoso, F., Susnjar, S., Bjelic-Radisic, V., Smith, K.L., Piccart, M., Korde, L.A.,
Goldhirsch, A., Gelber, R.D., Pagani, O., 2021. Who are the women who enrolled in
the POSITIVE trial: a global study to support young hormone receptor positive breast
cancer survivors desiring pregnancy. Breast 59, 327-338. https://doi.org/10.1016/j.
breast.2021.07.021.

A.H. Partridge, S.M. Niman, M. Ruggeri, F.A. Peccatori, H.A. Azim, M. Colleoni, C. Saura,
C. Shimizu, A.B. Saetersdal, J.R. Kroep, A. Mailliez, E. Warner, V.F. Borges, F. Amant,
A. Gombos, A. Kataoka, C. Rousset-Jablonski, S. Borstnar, J. Takei, J.E. Lee, J.M.
Walshe, M. Ruiz-Borrego, H.C.F. Moore, C. Saunders, V. Bjelic-Radisic, S. Susnjar, F.
Cardoso, K.L. Smith, T. Ferreiro, K. Ribi, K. Ruddy, R. Kammler, S. El-Abed, G. Viale,
M. Piccart, L.A. Korde, A. Goldhirsch, R.D. Gelber, O. Paganilnternational Breast
Cancer Study Group, POSITIVE Trial Collaborators, Interrupting Endocrine Therapy
to Attempt Pregnancy after Breast Cancer, N Engl J Med 388 (2023) 1645-1656.
https://doi.org/10.1056/NEJMo0a2212856.

Hasson, F., Keeney, S., McKenna, H., 2000. Research guidelines for the delphi survey
technique. J. Adv. Nurs. 32, 1008-1015.

Conforti, A., Tiittelmann, F., Alviggi, C., Behre, H.M., Fischer, R., Hu, L., Polyzos, N.P.,
Chuderland, D., Rama Raju, G.A., D’Hooghe, T., Simoni, M., Sunkara, S.K.,
Longobardi, S., 2021. Effect of genetic variants of gonadotropins and their receptors
on ovarian stimulation outcomes: a delphi consensus. Front Endocrinol. (Lausanne)
12, 797365. https://doi.org/10.3389/fendo.2021.797365.

Zhong, S., Clark, M., Hou, X.-Y., Zang, Y., FitzGerald, G., 2015. Development of key
indicators of hospital resilience: a modified delphi study. J. Health Serv. Res Policy
20, 74-82. https://doi.org/10.1177/1355819614561537.

Feferkorn, 1., Ata, B., Esteves, S.C., La Marca, A., Paulson, R., Blockeel, C., Conforti, A.,
Fatemi, H.M., Humaidan, P., Lainas, G.T., Mol, B.W., Norman, R.J., Orvieto, R.,
Polyzos, N.P., Santos-Ribeiro, S., Sunkara, S.K., Tan, S.L., Ubaldi, F.M., Urman, B.,
Velasco, J.G., Weissman, A., Yarali, H., Dahan, M.H., 2023. The HERA (Hyper-
response Risk Assessment) delphi consensus definition of hyper-responders for in-
vitro fertilization. J. Assist Reprod. Genet 40, 1071-1081. https://doi.org/10.1007/
s10815-023-02757-4.

Peigné, M., Decanter, C., 2014. Serum AMH level as a marker of acute and long-term
effects of chemotherapy on the ovarian follicular content: a systematic review.
Reprod. Biol. Endocrinol. 12, 26. https://doi.org/10.1186/1477-7827-12-26.

Anderson, R.A., Rosendahl, M., Kelsey, T.W., Cameron, D.A., 2013. Pretreatment anti-
Miillerian hormone predicts for loss of ovarian function after chemotherapy for early
breast cancer. Eur. J. Cancer 49, 3404-3411. https://doi.org/10.1016/j.
ejca.2013.07.014.

Su, H.-C.I., Haunschild, C., Chung, K., Komrokian, S., Boles, S., Sammel, M.D.,
DeMichele, A., 2014. Prechemotherapy antimullerian hormone, age, and body size
predict timing of return of ovarian function in young breast cancer patients. Cancer
120, 3691-3698. https://doi.org/10.1002/cncr.28942.

Barnabei, A., Strigari, L., Marchetti, P., Sini, V., De Vecchis, L., Corsello, S.M., Torino, F.,
2015. Predicting ovarian activity in women affected by early breast cancer: a Meta-
Analysis-Based nomogram. Oncologist 20, 1111-1118. https://doi.org/10.1634/
theoncologist.2015-0183.

Rosendahl, M., Andersen, C.Y., la Cour Freiesleben, N., Juul, A., Lgssl, K., Andersen, A.N.,
2010. Dynamics and mechanisms of chemotherapy-induced ovarian follicular

Critical Reviews in Oncology / Hematology 213 (2025) 104778

depletion in women of fertile age. Fertil. Steril. 94, 156-166. https://doi.org/
10.1016/j.fertnstert.2009.02.043.

Dezellus, A., Barriere, P., Campone, M., Lemanski, C., Vanlemmens, L., Mignot, L.,
Delozier, T., Levy, C., Bendavid, C., Debled, M., Bachelot, T., Jouannaud, C.,
Loustalot, C., Mouret-Reynier, M.A., Gallais-Umbert, A., Masson, D., Freour, T.,
2017. Prospective evaluation of serum anti-Miillerian hormone dynamics in 250
women of reproductive age treated with chemotherapy for breast cancer. Eur. J.
Cancer 79, 72-80. https://doi.org/10.1016/j.ejca.2017.03.035.

Dillon, K.E., Sammel, M.D., Prewitt, M., Ginsberg, J.P., Walker, D., Mersereau, J.E.,
Gosiengfiao, Y., Gracia, C.R., 2013. Pretreatment antimiillerian hormone levels
determine rate of posttherapy ovarian reserve recovery: acute changes in ovarian
reserve during and after chemotherapy. Fertil. Steril. 99, 477-483. https://doi.org/
10.1016/j.fertnstert.2012.09.039.

Taylan, E., Oktay, K.H., 2017. Current state and controversies in fertility preservation in
women with breast cancer. World J. Clin. Oncol. 8, 241-248. https://doi.org/
10.5306/wjco.v8.i3.241.

Pugh, D.M., Sumano, H.S., 1982. The anti-implantation action of tamoxifen in mice.
Arch. Toxicol. Suppl. 5, 209-213. https://doi.org/10.1007/978-3-642-68511-8_38.

Halakivi-Clarke, L., Cho, E., Onojafe, 1., Liao, D.J., Clarke, R., 2000. Maternal exposure to
tamoxifen during pregnancy increases carcinogen-induced mammary tumorigenesis
among female rat offspring. Clin. Cancer Res 6, 305-308.

Lim, Y.C., Li, L., Desta, Z., Zhao, Q., Rae, J.M., Flockhart, D.A., Skaar, T.C., 2006.
Endoxifen, a secondary metabolite of tamoxifen, and 4-OH-tamoxifen induce similar
changes in global gene expression patterns in MCF-7 breast cancer cells. J. Pharm.
Exp. Ther. 318, 503-512. https://doi.org/10.1124/jpet.105.100511.

Cunha, G.R., Taguchi, O., Namikawa, R., Nishizuka, Y., Robboy, S.J., 1987. Teratogenic
effects of clomiphene, tamoxifen, and diethylstilbestrol on the developing human
female genital tract. Hum. Pathol. 18, 1132-1143. https://doi.org/10.1016/50046-
8177(87)80381-7.

Kedia-Mokashi, N., Makawy, A.E.L., Saxena, M., Balasinor, N.H., 2010. Chromosomal
aberration in the post-implantation embryos sired by tamoxifen treated Male rats.
Mutat. Res 703, 169-173. https://doi.org/10.1016/j.mrgentox.2010.08.016.

Clark, R.M., Chua, T., 1989. Breast cancer and pregnancy: the ultimate challenge. Clin.
Oncol. (R. Coll. Radio. ) 1, 11-18. https://doi.org/10.1016/50936-6555(89)80004-
4.

Poulet, F.M., Roessler, M.L., Vancutsem, P.M., 1997. Initial uterine alterations caused by
developmental exposure to tamoxifen. Reprod. Toxicol. 11, 815-822. https://doi.
0rg/10.1016/50890-6238(97)00065-8.

Braems, G., Denys, H., De Wever, O., Cocquyt, V., Van den Broecke, R., 2011. Use of
tamoxifen before and during pregnancy. Oncologist 16, 1547-1551. https://doi.org/
10.1634/theoncologist.2011-0121.

Barthelmes, L., Gateley, C.A., 2004. Tamoxifen and pregnancy. Breast 13, 446-451.
https://doi.org/10.1016/j.breast.2004.08.007.

Patterson, J.S., Settatree, R.S., Adam, H.K., Kemp, J.V., 1980. Serum concentrations of
tamoxifen and major metabolite during long-term nolvadex therapy, correlated with
clinical response (1965) Suppl 1 Eur. J. Cancer 89-92.

MacCallum, J., Cummings, J., Dixon, J.M., Miller, W.R., 2000. Concentrations of
tamoxifen and its major metabolites in hormone responsive and resistant breast
tumours. Br. J. Cancer 82, 1629-1635. https://doi.org/10.1054/bjoc.2000.1120.

Ethics Committee of the American Society for Reproductive Medicine, 2005. Fertility
preservation and reproduction in cancer patients. Fertil. Steril. 83, 1622-1628.
https://doi.org/10.1016/j.fertnstert.2005.03.013.

Buonomo, B., Azim, H.A., Alviggi, C., Peccatori, F.A., 2019. Epidemiology and General
Considerations of Pregnancy Following Cancer Diagnosis, in: Fertility Challenges
and Solutions in Women with Cancer, 2019: pp. 3-7. https://doi.org/10.1007/978-
3-030-24086-8_1..

De-Regil, L.M., Pena-Rosas, J.P., Fernandez-Gaxiola, A.C., Rayco-Solon, P., 2015. Effects
and safety of periconceptional oral folate supplementation for preventing birth
defects. Cochrane Database Syst. Rev. 2015, CD007950. https://doi.org/10.1002/
14651858.CD007950.pub3.

Denison, F.C., Aedla, N.R., Keag, O., Hor, K., Reynolds, R.M., Milne, A., Diamond, A.,
2019. Royal college of obstetricians and gynaecologists, care of women with obesity
in pregnancy: Green-top guideline no. 72. BJOG 126, e62-e106. https://doi.org/
10.1111/1471-0528.15386.

Schwarz, E.B., Hess, R., Trussell, J., 2009. Contraception for cancer survivors (S). J. Gen.
Intern Med 24 (2), 401-406. https://doi.org/10.1007/s11606-009-1023-8.

World Health Organization, Medical eligibility criteria for contraceptive use, (2015).
(https://www.who.int/publications/i/item/9789241549158) (accessed August 20,
2024).

Brisken, C., 2013. Progesterone signalling in breast cancer: a neglected hormone coming
into the limelight. Nat. Rev. Cancer 13, 385-396. https://doi.org/10.1038/nrc3518.

Alviggi, C., Marci, R., Vallone, R., Conforti, A., Di Rella, F., Strina, L., Picarelli, S., De
Rosa, P., De Laurentiis, M., Yding Andersen, C., De Placido, G., 2017. High
progesterone levels during the luteal phase related to the use of an aromatase
inhibitor in breast cancer patients. Eur. Rev. Med. Pharmacol. Sci. 21.

Trabert, B., Bauer, D.C., Buist, D.S.M., Cauley, J.A., Falk, R.T., Geczik, A.M., Gierach, G.
L., Hada, M., Hue, T.F., Lacey, J.V., LaCroix, A.Z., Tice, J.A., Xu, X., Dallal, C.M.,
Brinton, L.A., 2020. Association of circulating progesterone with breast cancer risk
among postmenopausal women. JAMA Netw. Open 3, €e203645. https://doi.org/
10.1001/jamanetworkopen.2020.3645.

Mody, S.K., Gorman, J.R., Oakley, L.P., Layton, T., Parker, B.A., Panelli, D., 2019.
Contraceptive utilization and counseling among breast cancer survivors. J. Cancer
Surviv 13, 438-446. https://doi.org/10.1007/511764-019-00765-x.

Dinger, J., Bardenheuer, K., Minh, T.D., 2011. Levonorgestrel-releasing and copper
intrauterine devices and the risk of breast cancer. Contraception 83, 211-217.
https://doi.org/10.1016/j.contraception.2010.11.009.


https://doi.org/10.1056/NEJMoa1404037
https://doi.org/10.1056/NEJMoa1404037
https://doi.org/10.1056/NEJMoa1803164
https://doi.org/10.1111/tbj.13474
https://doi.org/10.1093/hropen/hoaa052
https://doi.org/10.1016/j.annonc.2020.09.006
https://doi.org/10.1016/j.breast.2021.07.021
https://doi.org/10.1016/j.breast.2021.07.021
https://doi.org/10.1056/NEJMoa2212856
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref10
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref10
https://doi.org/10.3389/fendo.2021.797365
https://doi.org/10.1177/1355819614561537
https://doi.org/10.1007/s10815-023-02757-4
https://doi.org/10.1007/s10815-023-02757-4
https://doi.org/10.1186/1477-7827-12-26
https://doi.org/10.1016/j.ejca.2013.07.014
https://doi.org/10.1016/j.ejca.2013.07.014
https://doi.org/10.1002/cncr.28942
https://doi.org/10.1634/theoncologist.2015-0183
https://doi.org/10.1634/theoncologist.2015-0183
https://doi.org/10.1016/j.fertnstert.2009.02.043
https://doi.org/10.1016/j.fertnstert.2009.02.043
https://doi.org/10.1016/j.ejca.2017.03.035
https://doi.org/10.1016/j.fertnstert.2012.09.039
https://doi.org/10.1016/j.fertnstert.2012.09.039
https://doi.org/10.5306/wjco.v8.i3.241
https://doi.org/10.5306/wjco.v8.i3.241
https://doi.org/10.1007/978-3-642-68511-8_38
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref23
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref23
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref23
https://doi.org/10.1124/jpet.105.100511
https://doi.org/10.1016/s0046-8177(87)80381-7
https://doi.org/10.1016/s0046-8177(87)80381-7
https://doi.org/10.1016/j.mrgentox.2010.08.016
https://doi.org/10.1016/s0936-6555(89)80004-4
https://doi.org/10.1016/s0936-6555(89)80004-4
https://doi.org/10.1016/s0890-6238(97)00065-8
https://doi.org/10.1016/s0890-6238(97)00065-8
https://doi.org/10.1634/theoncologist.2011-0121
https://doi.org/10.1634/theoncologist.2011-0121
https://doi.org/10.1016/j.breast.2004.08.007
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref31
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref31
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref31
https://doi.org/10.1054/bjoc.2000.1120
https://doi.org/10.1016/j.fertnstert.2005.03.013
https://doi.org/10.1002/14651858.CD007950.pub3
https://doi.org/10.1002/14651858.CD007950.pub3
https://doi.org/10.1111/1471-0528.15386
https://doi.org/10.1111/1471-0528.15386
https://doi.org/10.1007/s11606-009-1023-8
https://www.who.int/publications/i/item/9789241549158
https://doi.org/10.1038/nrc3518
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref38
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref38
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref38
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref38
https://doi.org/10.1001/jamanetworkopen.2020.3645
https://doi.org/10.1001/jamanetworkopen.2020.3645
https://doi.org/10.1007/s11764-019-00765-x
https://doi.org/10.1016/j.contraception.2010.11.009

C. Alviggi et al.

Infertility Workup for the Women’s Health Specialist, 2019. ACOG committee opinion,
number 781. Obstet. Gynecol. 133, e377-e384. https://doi.org/10.1097/
AOG.0000000000003271.

ASRM, American Society For Reproductive Medicine (Asrm) Patient Management And
Clinical Recommendationsduring The Coronavirus (Covid-19) Pandemic Available
from: (https://www.asrm.org/news-and-publications/covid-19/statements/patient-
management-and-clinical-recommendations-during-the-coronavirus-covid-19-pand
emic/), (2020).

American College of Obstetricians and Gynecologists Committee on Gynecologic Practice
and Practice Committee, 2014. Female age-related fertility decline. Comm. Opin. No.
589 Fertil. Steril. 101, 633-634. https://doi.org/10.1016/j.fertnstert.2013.12.032.

Chung, K., Sammel, M., Stanczyk, F., Patel, S., Su, I., 2013. Can AMH be used as a marker
of ovarian reserve in young breast cancer patients taking tamoxifen? Fertil. Steril.
100, S163-S164. https://doi.org/10.1016/j.fertnstert.2013.07.1488.

Waks, A.G., Partridge, A.H., 2016. Fertility preservation in patients with breast cancer:
necessity, methods, and safety. J. Natl. Compr. Canc Netw. 14, 355-363. https://doi.
org/10.6004/jnccn.2016.0038.

Franasiak, J.M., Forman, E.J., Hong, K.H., Werner, M.D., Upham, K.M., Treff, N.R.,
Scott, R.T., 2014. The nature of aneuploidy with increasing age of the female
partner: a review of 15,169 consecutive trophectoderm biopsies evaluated with
comprehensive chromosomal screening. Fertil. Steril. 101, 656-663.el. https://doi.
org/10.1016/j.fertnstert.2013.11.004.

Ata, B., Kaplan, B., Danzer, H., Glassner, M., Opsahl, M., Tan, S.L., Munné, S., 2012.
Array CGH analysis shows that aneuploidy is not related to the number of embryos
generated. Reprod. Biomed. Online 24, 614-620. https://doi.org/10.1016/].
rbmo.2012.02.009.

Esteves, S.C., Roque, M., Sunkara, S.K., Conforti, A., Ubaldi, F.M., Humaidan, P.,
Alviggi, C., 2019. Oocyte quantity, as well as oocyte quality, plays a significant role
for the cumulative live birth rate of a POSEIDON criteria patient. Hum. Reprod. 34,
2555-2557. https://doi.org/10.1093/humrep/dez181.

Esteves, S.C., Yarali, H., Vuong, L.N., Carvalho, J.F., Ozbek, 1.Y., Polat, M., Le, H.L.,
Pham, T.D., Ho, T.M., Humaidan, P., Alviggi, C., 2021a. Cumulative delivery rate per
aspiration IVF/ICSI cycle in POSEIDON patients: a real-world evidence study of 9073
patients. Hum. Reprod. 36, 2157-2169. https://doi.org/10.1093/humrep/deab152.

Reig, A., Garcia-Velasco, J.A., Seli, E., 2023. Bologna vs. Poseidon criteria as predictors
of the likelihood of obtaining at least one euploid embryo in poor ovarian response:
an analysis of 6,889 cycles. Fertil. Steril. 120, 605-614. https://doi.org/10.1016/j.
fertnstert.2023.05.007.

Esteves, S.C., Yarali, H., Vuong, L.N., Conforti, A., Humaidan, P., Alviggi, C., 2022.
POSEIDON groups and their distinct reproductive outcomes: effectiveness and cost-
effectiveness insights from real-world data research. Best. Pr. Res Clin. Obstet.
Gynaecol. 85, 159-187. https://doi.org/10.1016/j.bpobgyn.2022.05.003.

Sahmay, S., Demirayak, G., Guralp, O., Ocal, P., Senturk, L.M., Oral, E., Irez, T., 2012.
Serum anti-miillerian hormone, follicle stimulating hormone and antral follicle
count measurement cannot predict pregnancy rates in IVF/ICSI cycles. J. Assist
Reprod. Genet 29, 589-595. https://doi.org/10.1007/510815-012-9754-6.

Korsholm, A.-S., Petersen, K.B., Bentzen, J.G., Hilsted, L.M., Andersen, A.N., Hvidman, H.
W., 2018. Investigation of anti-Miillerian hormone concentrations in relation to
natural conception rate and time to pregnancy. Reprod. Biomed. Online 36,
568-575. https://doi.org/10.1016/j.rbmo.2018.01.013.

Lyttle Schumacher, B.M., Jukic, A.M.Z., Steiner, A.Z., 2018. Antimiillerian hormone as a
risk factor for miscarriage in naturally conceived pregnancies. Fertil. Steril. 109,
1065-1071.el. https://doi.org/10.1016/j.fertnstert.2018.01.039.

Alviggi, C., Humaidan, P., Howles, C.M., Tredway, D., Hillier, S.G., 2009. Biological
versus chronological ovarian age: implications for assisted reproductive technology.
Reprod. Biol. Endocrinol. 7, 101, 101.

Aldrees, R., Gao, X., Zhang, K., Siegal, G.P., Wei, S., 2021. Validation of the revised 8th
AJCC breast cancer clinical prognostic staging system: analysis of 5321 cases from a
single institution. Mod. Pathol. 34, 291-299. https://doi.org/10.1038/s41379-020-
00650-4.

Tal, R., Seifer, D.B., 2013. Potential mechanisms for racial and ethnic differences in
antimiillerian hormone and ovarian reserve. Int J. Endocrinol. 2013, 818912.
https://doi.org/10.1155/2013/818912.

Tal, R., Seifer, D.B., 2017. Ovarian reserve testing: a user’s guide. Am. J. Obstet. Gynecol.
217, 129-140. https://doi.org/10.1016/j.ajog.2017.02.027.

Broer, S.L., Eijkemans, M.J.C., Scheffer, G.J., van Rooij, I. a J., de Vet, A., Themmen, A.P.
N., Laven, J.S.E., de Jong, F.H., Te Velde, E.R., Fauser, B.C., Broekmans, F.J.M.,
2011. Anti-mullerian hormone predicts menopause: a long-term follow-up study in
normoovulatory women. J. Clin. Endocrinol. Metab. 96, 2532-2539. https://doi.
org/10.1210/jc.2010-2776.

Freeman, E.W., Sammel, M.D., Lin, H., Boorman, D.W., Gracia, C.R., 2012a. Contribution
of the rate of change of antimiillerian hormone in estimating time to menopause for
late reproductive-age women. el-2 Fertil. Steril. 98, 1254-1259. https://doi.org/
10.1016/j.fertnstert.2012.07.1139.

Freeman, E., Md, S., H, L., Cr, G., 2012b. Anti-mullerian hormone as a predictor of time
to menopause in late reproductive age women. J. Clin. Endocrinol. Metab. 97.
https://doi.org/10.1210/jc.2011-3032.

Depmann, M., Eijkemans, M.J.C., Broer, S.L., Scheffer, G.J., van Rooij, I. a J., Laven, J.S.
E., Broekmans, F.J.M., 2016. Does anti-Miillerian hormone predict menopause in the
general population? Results of a prospective ongoing cohort study. Hum. Reprod. 31,
1579-1587. https://doi.org/10.1093/humrep/dew112.

Délleman, M., Verschuren, W.M.M., Eijkemans, M.J.C., Broekmans, F.J.M., van der
Schouw, Y.T., 2015. Added value of anti-Miillerian hormone in prediction of
menopause: results from a large prospective cohort study. Hum. Reprod. 30,
1974-1981. https://doi.org/10.1093/humrep/dev145.

10

Critical Reviews in Oncology / Hematology 213 (2025) 104778

Aydogan, B., Mirkin, S., 2015. The utility of measuring anti-Miillerian hormone in
predicting menopause. Climacteric 18, 777-789. https://doi.org/10.3109/
13697137.2015.1036853.

Nelson, S.M., Davis, S.R., Kalantaridou, S., Lumsden, M.A., Panay, N., Anderson, R.A.,
2023. Anti-Miillerian hormone for the diagnosis and prediction of menopause: a
systematic review. Hum. Reprod. Update 29, 327-346. https://doi.org/10.1093/
humupd/dmac045.

de Kat, A.C., Broekmans, F.J.M., Lambalk, C.B., 2021. Role of AMH in prediction of
menopause. Front Endocrinol. (Lausanne) 12, 733731. https://doi.org/10.3389/
fendo.2021.733731.

Anderson, R.A., Wallace, W.H.B., 2013. Antimiillerian hormone, the assessment of the
ovarian reserve, and the reproductive outcome of the young patient with cancer.
Fertil. Steril. 99, 1469-1475. https://doi.org/10.1016/j.fertnstert.2013.03.014.

Broekmans, F.J.M., de Ziegler, D., Howles, C.M., Gougeon, A., Trew, G., Olivennes, F.,
2010. The antral follicle count: practical recommendations for better
standardization. Fertil. Steril. 94, 1044-1051. https://doi.org/10.1016/j.
fertnstert.2009.04.040.

Fleming, R., Seifer, D.B., Frattarelli, J.L., Ruman, J., 2015. Assessing ovarian response:
antral follicle count versus anti-Miillerian hormone. Reprod. Biomed. Online 31,
486-496. https://doi.org/10.1016/j.rbmo.2015.06.015.

Broer, S.L., Mol, B.W.J., Hendriks, D., Broekmans, F.J.M., 2009. The role of antimullerian
hormone in prediction of outcome after IVF: comparison with the antral follicle
count. Fertil. Steril. 91, 705-714. https://doi.org/10.1016/j.fertnstert.2007.12.013.

Broekmans, F.J., Kwee, J., Hendriks, D.J., Mol, B.W., Lambalk, C.B., 2006. A systematic
review of tests predicting ovarian reserve and IVF outcome. Hum. Reprod. Update
12, 685-718. https://doi.org/10.1093/humupd/dml034.

Toner, J.P., Philput, C.B., Jones, G.S., Muasher, S.J., 1991. Basal follicle-stimulating
hormone level is a better predictor of in vitro fertilization performance than age.
Fertil. Steril. 55, 784-791. https://doi.org/10.1016/s0015-0282(16)54249-6.

Scott, R.T., Toner, J.P., Muasher, S.J., Oehninger, S., Robinson, S., Rosenwaks, Z., 1989.
Follicle-stimulating hormone levels on cycle day 3 are predictive of in vitro
fertilization outcome. Fertil. Steril. 51, 651-654. https://doi.org/10.1016/s0015-
0282(16)60615-5.

Muasher, S.J., Oehninger, S., Simonetti, S., Matta, J., Ellis, L.M., Liu, H.C., Jones, G.S.,
Rosenwaks, Z., 1988. The value of basal and/or stimulated serum gonadotropin
levels in prediction of stimulation response and in vitro fertilization outcome. Fertil.
Steril. 50, 298-307. https://doi.org/10.1016/50015-0282(16)60077-8.

Scott, R.T., Hofmann, G.E., Oehninger, S., Muasher, S.J., 1990. Intercycle variability of
day 3 follicle-stimulating hormone levels and its effect on stimulation quality in in
vitro fertilization. Fertil. Steril. 54, 297-302. https://doi.org/10.1016/50015-0282
(16)53707-8.

Kwee, J., Schats, R., McDonnell, J., Lambalk, C.B., Schoemaker, J., 2004. Intercycle
variability of ovarian reserve tests: results of a prospective randomized study. Hum.
Reprod. 19, 590-595. https://doi.org/10.1093/humrep/deh119.

Roberts, J.E., Spandorfer, S., Fasouliotis, S.J., Kashyap, S., Rosenwaks, Z., 2005. Taking a
basal follicle-stimulating hormone history is essential before initiating in vitro
fertilization. Fertil. Steril. 83, 37-41. https://doi.org/10.1016/j.
fertnstert.2004.06.062.

Gunn, D.D., Bates, G.W., 2016. Evidence-based approach to unexplained infertility: a
systematic review. Fertil. Steril. 105, 1566-1574.el. https://doi.org/10.1016/].
fertnstert.2016.02.001.

Dolmans, M.-M., Manavella, D.D., 2019. Recent advances in fertility preservation.

J. Obstet. Gynaecol. Res 45, 266-279. https://doi.org/10.1111/jog.13818.

Buckett, W., Sierra, S., 2019. The management of unexplained infertility: an evidence-
based guideline from the Canadian fertility and andrology society. Reprod. Biomed.
Online 39, 633-640. https://doi.org/10.1016/j.rbmo.2019.05.023.

Hull, M.G., Glazener, C.M., Kelly, N.J., Conway, D.I., Foster, P.A., Hinton, R.A.,
Coulson, C., Lambert, P.A., Watt, E.M., Desai, K.M., 1985. Population study of
causes, treatment, and outcome of infertility. Br. Med J. (Clin. Res Ed. 291,
1693-1697. https://doi.org/10.1136/bmj.291.6510.1693.

Yang, R., Zhang, C., Chen, L., Wang, Y., Li, R,, Liu, P., Qiao, J., 2020. Cumulative live
birth rate of low prognosis patients with POSEIDON stratification: a single-centre
data analysis. Reprod. Biomed. Online 41, 834-844. https://doi.org/10.1016/j.
rbmo.2020.08.003.

Esteves, S.C., Conforti, A., Sunkara, S.K., Carbone, L., Picarelli, S., Vaiarelli, A.,
Cimadomo, D., Rienzi, L., Ubaldi, F.M., Zullo, F., Andersen, C.Y., Orvieto, R.,
Humaidan, P., Alviggi, C., 2021b. Improving reporting of clinical studies using the
POSEIDON criteria: POSORT guidelines. Front Endocrinol. (Lausanne) 12, 587051.
https://doi.org/10.3389/fendo.2021.587051.

Ainsworth, A.J., Barnard, E.P., Baumgarten, S.C., Weaver, A.L., Khan, Z., 2020.
Intrauterine insemination cycles: prediction of success and thresholds for poor
prognosis and futile care. J. Assist Reprod. Genet 37, 2435-2442. https://doi.org/
10.1007/510815-020-01918-z.

Goldman, M.B., Thornton, K.L., Ryley, D., Alper, M.M., Fung, J.L., Hornstein, M.D.,
Reindollar, R.H., 2014. A randomized clinical trial to determine optimal infertility
treatment in older couples: the forty and over treatment trial (FORT-T). e1-2 Fertil.
Steril. 101, 1574-1581. https://doi.org/10.1016/j.fertnstert.2014.03.012.

Gleicher, N., Oleske, D.M., Tur-Kaspa, 1., Vidali, A., Karande, V., 2000. Reducing the risk
of high-order multiple pregnancy after ovarian stimulation with gonadotropins.

N. Engl. J. Med 343, 2-7. https://doi.org/10.1056/NEJM200007063430101.

Bhattacharya, S., Harrild, K., Mollison, J., Wordsworth, S., Tay, C., Harrold, A.,
McQueen, D., Lyall, H., Johnston, L., Burrage, J., Grossett, S., Walton, H., Lynch, J.,
Johnstone, A., Kini, S., Raja, A., Templeton, A., 2008. Clomifene citrate or
unstimulated intrauterine insemination compared with expectant management for
unexplained infertility: pragmatic randomised controlled trial. BMJ 337, a716.
https://doi.org/10.1136/bmj.a716.


https://doi.org/10.1097/AOG.0000000000003271
https://doi.org/10.1097/AOG.0000000000003271
https://www.asrm.org/news-and-publications/covid-19/statements/patient-management-and-clinical-recommendations-during-the-coronavirus-covid-19-pandemic/
https://www.asrm.org/news-and-publications/covid-19/statements/patient-management-and-clinical-recommendations-during-the-coronavirus-covid-19-pandemic/
https://www.asrm.org/news-and-publications/covid-19/statements/patient-management-and-clinical-recommendations-during-the-coronavirus-covid-19-pandemic/
https://doi.org/10.1016/j.fertnstert.2013.12.032
https://doi.org/10.1016/j.fertnstert.2013.07.1488
https://doi.org/10.6004/jnccn.2016.0038
https://doi.org/10.6004/jnccn.2016.0038
https://doi.org/10.1016/j.fertnstert.2013.11.004
https://doi.org/10.1016/j.fertnstert.2013.11.004
https://doi.org/10.1016/j.rbmo.2012.02.009
https://doi.org/10.1016/j.rbmo.2012.02.009
https://doi.org/10.1093/humrep/dez181
https://doi.org/10.1093/humrep/deab152
https://doi.org/10.1016/j.fertnstert.2023.05.007
https://doi.org/10.1016/j.fertnstert.2023.05.007
https://doi.org/10.1016/j.bpobgyn.2022.05.003
https://doi.org/10.1007/s10815-012-9754-6
https://doi.org/10.1016/j.rbmo.2018.01.013
https://doi.org/10.1016/j.fertnstert.2018.01.039
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref55
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref55
http://refhub.elsevier.com/S1040-8428(25)00166-0/sbref55
https://doi.org/10.1038/s41379-020-00650-4
https://doi.org/10.1038/s41379-020-00650-4
https://doi.org/10.1155/2013/818912
https://doi.org/10.1016/j.ajog.2017.02.027
https://doi.org/10.1210/jc.2010-2776
https://doi.org/10.1210/jc.2010-2776
https://doi.org/10.1016/j.fertnstert.2012.07.1139
https://doi.org/10.1016/j.fertnstert.2012.07.1139
https://doi.org/10.1210/jc.2011-3032
https://doi.org/10.1093/humrep/dew112
https://doi.org/10.1093/humrep/dev145
https://doi.org/10.3109/13697137.2015.1036853
https://doi.org/10.3109/13697137.2015.1036853
https://doi.org/10.1093/humupd/dmac045
https://doi.org/10.1093/humupd/dmac045
https://doi.org/10.3389/fendo.2021.733731
https://doi.org/10.3389/fendo.2021.733731
https://doi.org/10.1016/j.fertnstert.2013.03.014
https://doi.org/10.1016/j.fertnstert.2009.04.040
https://doi.org/10.1016/j.fertnstert.2009.04.040
https://doi.org/10.1016/j.rbmo.2015.06.015
https://doi.org/10.1016/j.fertnstert.2007.12.013
https://doi.org/10.1093/humupd/dml034
https://doi.org/10.1016/s0015-0282(16)54249-6
https://doi.org/10.1016/s0015-0282(16)60615-5
https://doi.org/10.1016/s0015-0282(16)60615-5
https://doi.org/10.1016/s0015-0282(16)60077-8
https://doi.org/10.1016/s0015-0282(16)53707-8
https://doi.org/10.1016/s0015-0282(16)53707-8
https://doi.org/10.1093/humrep/deh119
https://doi.org/10.1016/j.fertnstert.2004.06.062
https://doi.org/10.1016/j.fertnstert.2004.06.062
https://doi.org/10.1016/j.fertnstert.2016.02.001
https://doi.org/10.1016/j.fertnstert.2016.02.001
https://doi.org/10.1111/jog.13818
https://doi.org/10.1016/j.rbmo.2019.05.023
https://doi.org/10.1136/bmj.291.6510.1693
https://doi.org/10.1016/j.rbmo.2020.08.003
https://doi.org/10.1016/j.rbmo.2020.08.003
https://doi.org/10.3389/fendo.2021.587051
https://doi.org/10.1007/s10815-020-01918-z
https://doi.org/10.1007/s10815-020-01918-z
https://doi.org/10.1016/j.fertnstert.2014.03.012
https://doi.org/10.1056/NEJM200007063430101
https://doi.org/10.1136/bmj.a716

C. Alviggi et al.

Oktay, K., Turan, V., Bedoschi, G., Pacheco, F.S., Moy, F., 2015. Fertility preservation
success subsequent to concurrent aromatase inhibitor treatment and ovarian
stimulation in women with breast cancer. J. Clin. Oncol. 33, 2424-2429. https://doi.
org/10.1200/JC0O.2014.59.3723.

Turan, V., Bedoschi, G., Emirdar, V., Moy, F., Oktay, K., 2018. Ovarian stimulation in
patients with cancer: impact of letrozole and BRCA mutations on fertility
preservation cycle outcomes. Reprod. Sci. 25, 26-32. https://doi.org/10.1177/
1933719117728800.

Tiboni, G.M., 2004. Aromatase inhibitors and teratogenesis. author reply 1159 Fertil.
Steril. 81, 1158-1159. https://doi.org/10.1016/j.fertnstert.2004.01.006.

Tulandi, T., Martin, J., Al-Fadhli, R., Kabli, N., Forman, R., Hitkari, J., Librach, C.,
Greenblatt, E., Casper, R.F., 2006. Congenital malformations among 911 newborns
conceived after infertility treatment with letrozole or clomiphene citrate. Fertil.
Steril. 85, 1761-1765. https://doi.org/10.1016/j.fertnstert.2006.03.014.

Goldrat, O., De Cooman, M., Mailliez, A., Delbaere, A., D’Orazio, E., Demeestere, I.,
Decanter, C., 2022. Efficacy and safety of controlled ovarian hyperstimulation with
or without letrozole for fertility preservation in breast cancer patients: a multicenter
retrospective study. Eur. J. Cancer 174, 134-141. https://doi.org/10.1016/j.
ejca.2022.07.017.

Drakopoulos, P., Santos-Ribeiro, S., Bosch, E., Garcia-Velasco, J., Blockeel, C.,

Romito, A., Tournaye, H., Polyzos, N.P., 2018. The effect of dose adjustments in a
subsequent cycle of women with suboptimal response following conventional
ovarian stimulation. Front Endocrinol. (Lausanne) 9, 361. https://doi.org/10.3389/
fendo.2018.00361.

Conforti, A., Esteves, S.C., Cimadomo, D., Vaiarelli, A., Di Rella, F., Ubaldi, F.M.,
Zullo, F., De Placido, G., Alviggi, C., 2019a. Management of women with an
unexpected low ovarian response to gonadotropin. Front Endocrinol. (Lausanne) 10,
387. https://doi.org/10.3389/fendo0.2019.00387.

Conforti, A., Esteves, S.C., Di Rella, F., Strina, 1., De Rosa, P., Fiorenza, A., Zullo, F., De
Placido, G., Alviggi, C., 2019b. The role of recombinant LH in women with hypo-
response to controlled ovarian stimulation: a systematic review and meta-analysis.
Reprod. Biol. Endocrinol. 17, 18. https://doi.org/10.1186/512958-019-0460-4.

Alviggi, C., Conforti, A., Esteves, S.C., Andersen, C.Y., Bosch, E., Biihler, K., Ferraretti, A.
P., De Placido, G., Mollo, A., Fischer, R., Humaidan, P., 2018. International
collaborative group for the study of r-hLH (iCOS-LH), recombinant luteinizing
hormone supplementation in assisted reproductive technology: a systematic review.
Fertil. Steril. 109, 644-664. https://doi.org/10.1016/j.fertnstert.2018.01.003.

Cimadomo, D., Vaiarelli, A., Colamaria, S., Trabucco, E., Alviggi, C., Venturella, R.,
Alviggi, E., Carmelo, R., Rienzi, L., Ubaldi, F.M., 2018. Luteal phase anovulatory
follicles result in the production of competent oocytes: intra-patient paired case-
control study comparing follicular versus luteal phase stimulations in the same
ovarian cycle. Hum. Reprod. 33, 1442-1448. https://doi.org/10.1093/humrep/
dey217.

Vaiarelli, A., Cimadomo, D., Trabucco, E., Vallefuoco, R., Buffo, L., Dusi, L., Fiorini, F.,
Barnocchi, N., Bulletti, F.M., Rienzi, L., Ubaldi, F.M., 2018. Double stimulation in the
same ovarian cycle (DuoStim) to maximize the number of oocytes retrieved from
poor prognosis patients: a multicenter experience and SWOT analysis. Front
Endocrinol. (Lausanne) 9, 317. https://doi.org/10.3389/fendo.2018.00317.

Vaiarelli, A., Cimadomo, D., Petriglia, C., Conforti, A., Alviggi, C., Ubaldi, N., Ledda, S.,
Ferrero, S., Rienzi, L., Ubaldi, F.M., 2020. DuoStim - a reproducible strategy to
obtain more oocytes and competent embryos in a short time-frame aimed at fertility
preservation and IVF purposes. A systematic review. Ups. J. Med Sci. 125, 121-130.
https://doi.org/10.1080/03009734.2020.1734694.

Mancuso, A.C., Boulet, S.L., Duran, E., Munch, E., Kissin, D.M., Van Voorhis, B.J., 2016.
Elective single embryo transfer in women less than age 38 years reduces multiple
birth rates, but not live birth rates, in United States fertility clinics. Fertil. Steril. 106,
1107-1114. https://doi.org/10.1016/j.fertnstert.2016.06.017.

Practice Committee of the American Society for Reproductive Medicine and the Practice
Committee for the Society for Assisted Reproductive Technologies, 2021. Electronic
address: ASRM@asrm.org, guidance on the limits to the number of embryos to
transfer: a committee opinion. Fertil. Steril. 116, 651-654. https://doi.org/10.1016/
j.fertnstert.2021.06.050.

Sun, C., Ding, X., Wu, Y., Yang, L., 2018a. Meta-analysis of associations between
maternal breast cancer and the risk of adverse delivery outcomes. Int J. Gynaecol.
Obstet. 140, 146-152. https://doi.org/10.1002/ijgo.12375.

Hartman, E.K., Eslick, G.D., 2016. The prognosis of women diagnosed with breast cancer
before, during and after pregnancy: a meta-analysis. Breast Cancer Res Treat. 160,
347-360. https://doi.org/10.1007/510549-016-3989-3.

Sun, C., Ding, X., Wu, Y., Yang, L., 2018b. Meta-analysis of associations between
maternal breast cancer and the risk of adverse delivery outcomes. Int J. Gynaecol.
Obstet. 140, 146-152. https://doi.org/10.1002/ijg0.12375.

Lee, H.M., Kim, B.W., Park, S., Park, S., Lee, J.E., Choi, Y.J., Kim, S.Y., Woo, S.U.,
Youn, H.J., Lee, 1., 2019. Childbirth in young Korean women with previously treated
breast cancer: the SMARTSHIP study. Breast Cancer Res Treat. 176, 419-427.
https://doi.org/10.1007/s10549-019-05244-6.

Schuurman, T.N., Witteveen, P.O., van der Wall, E., Passier, J.L.M., Huitema, A.D.R.,
Amant, F., Lok, C. a R., 2019. Tamoxifen and pregnancy: an absolute
contraindication? Breast Cancer Res Treat. 175, 17-25. https://doi.org/10.1007/
5s10549-019-05154-7.

Lambertini, M., Martel, S., Campbell, C., Guillaume, S., Hilbers, F.S., Schuehly, U.,
Korde, L., Azim, H.A., Di Cosimo, S., Tenglin, R.C., Huober, J., Baselga, J., Moreno-
Aspitia, A., Piccart-Gebhart, M., Gelber, R.D., de Azambuja, E., Ignatiadis, M., 2019.
Pregnancies during and after trastuzumab and/or lapatinib in patients with human
epidermal growth factor receptor 2-positive early breast cancer: analysis from the
NeoALTTO (BIG 1-06) and ALTTO (BIG 2-06) trials. Cancer 125, 307-316. https://
doi.org/10.1002/cncr.31784.

11

Critical Reviews in Oncology / Hematology 213 (2025) 104778

Li, Y., Liu, S., Lv, Q., 2021. Single blastocyst stage versus single cleavage stage embryo
transfer following fresh transfer: a systematic review and meta-analysis. Eur. J.
Obstet. Gynecol. Reprod. Biol. 267, 11-17. https://doi.org/10.1016/j.
€jogrb.2021.10.004.

Zaca, C., Bazzocchi, A., Pennetta, F., Bonu, M.A., Coticchio, G., Borini, A., 2018.
Cumulative live birth rate in freeze-all cycles is comparable to that of a conventional
embryo transfer policy at the cleavage stage but superior at the blastocyst stage.
Fertil. Steril. 110, 703-709. https://doi.org/10.1016/j.fertnstert.2018.05.012.

Practice Committees of the American Society for Reproductive Medicine and the Society
for Assisted Reproductive Technology, 2018. Electronic address: ASRM@asrm.org,
practice committees of the American society for reproductive Medicine and the
society for assisted reproductive technology, the use of preimplantation genetic
testing for aneuploidy (PGT-A): a committee opinion. Fertil. Steril. 109, 429-436.
https://doi.org/10.1016/j.fertnstert.2018.01.002.

Forman, E.J., Hong, K.H., Ferry, K.M., Tao, X., Taylor, D., Levy, B., Treff, N.R., Scott, R.
T., 2013. In vitro fertilization with single euploid blastocyst transfer: a randomized
controlled trial. Fertil. Steril. 100, 100-107.el. https://doi.org/10.1016/j.
fertnstert.2013.02.056.

Chan, C., Ryu, M., Zwingerman, R., 2021. Preimplantation genetic testing for
aneuploidy: a Canadian fertility and andrology society guideline. Reprod. Biomed.
Online 42, 105-116. https://doi.org/10.1016/j.rbmo.2020.10.020.

Practice Committee of the American Society for Reproductive Medicine and the Practice
Committee for the Society for Assisted Reproductive Technology, 2021. Electronic
address: ASRM@asrm.org, guidance regarding gamete and embryo donation. Fertil.
Steril. 115, 1395-1410. https://doi.org/10.1016/j.fertnstert.2021.01.045.

Bercovich, O., Almog, B., Fouks, Y., Kalma, Y., Hasson, J., Azem, F., Cohen, Y., 2022.
A decision tree analysis applied to women aged 43-45: who should be referred for
ovum donation? Reprod. Biomed. Online 44, 112-118. https://doi.org/10.1016/j.
rbmo.2021.09.025.

Liu, K.E., Case, A., 2017. No. 346-Advanced reproductive age and fertility. J. Obstet.
Gynaecol. Can. 39, 685-695. https://doi.org/10.1016/j.jogc.2016.12.004.

Hourvitz, A., Machtinger, R., Maman, E., Baum, M., Dor, J., Levron, J., 2009. Assisted
reproduction in women over 40 years of age: how old is too old? Reprod. Biomed.
Online 19, 599-603. https://doi.org/10.1016/j.rbmo.2009.04.002.

Serour, G., Mansour, R., Serour, A., Aboulghar, M., Amin, Y., Kamal, O., Al-Inany, H.,
Aboulghar, M., 2010. Analysis of 2,386 consecutive cycles of in vitro fertilization or
intracytoplasmic sperm injection using autologous oocytes in women aged 40 years
and above. Fertil. Steril. 94, 1707-1712. https://doi.org/10.1016/j.
fertnstert.2009.09.044.

Carlo Alviggi MD, PhD. Full professor in Obstetrics, Gynaecology and Reproductive
Medicine at the University of Naples “Federico II”. He is the Chief of Fertility Preservation
Unit at University of Naples “Federico II". His current research interests are the role of
luteinizing hormone (LH) in folliculogenesis, oncofertility and reproductive endocri-
nology. He is co-founder and coordinator of POSEIDON Group (Patient Oriented Strategies
Encompassing IndividualizeD Oocyte Number) created in 2015, envisaging discussing and
elaborating practical solutions about the diagnosis and management of Low Prognosis
Patients undergoing Assisted Reproductive Technology.

Giuseppe Gabriele Iorio MD. Research Fellow of Obstetrics and Gynecology at University
of Naples “Federico II”, Italy. His fields of interest are Reproductive Medicine, Fertilty
Preservation and Gynecological Ultrasound, in particular for the study of endometriosis
and adenomyosis.

Luigi Carbone MD, PhD. Doctor with experience in prenatal diagnosis and reproductive
medicine. He has lots of publications in renowned journals, and various presentation at
national conferences about fertility preservation and fertility in women affected by Mul-
tiple Sclerosis. The main research project involves the evaluation of ovarian reserve in
women affected by Multiple Sclerosis through the application of 3D ultrasound software
for antral follicle count.

Roberta Vallone MD, PhD. Specialist in Obstetrics and Gynaecology Her research in-
terests focus on fertility preservation. She has publications in renowned journals, and
various presentation at national conferences about oncofertility, particularly for breast
cancer patients.

Fedro Alessandro Peccatori MD, PhD. Specialist in Medical Oncology and Obstetrics and
Gynaecology. He is Director of the Procreation and Fertility Unit of the European Institute
of Oncology (IEO), Milan. He is part of the Adolescent and Young Adults (AYA) group of
the European Society of Medical Oncology (ESMO) and is an active member of the Eu-
ropean Society of Gynecologic Oncology (ESGO), American Society of Clinical Oncology
(ASCO) and the Italian Association of Medical Oncology (AIOM). Author of more than 300
scientific papers, his main research projects include fertility preservation in cancer pa-
tients, pharmacological protection of ovarian function during chemotherapy, molecular
and clinical characterisation of breast tumours diagnosed during pregnancy and phar-
macological treatment protocols for breast and gynaecological cancers.

Paola Anserini MD, PhD. Head of the Unit of Physiopathology of Human Reproduction of
IRCCS Policlinico San Martino Hospital, Genoa. Since 2009, she has been working in the
field of oncofertility. In this field, she has been a promoter of regional and interregional
networks, also participating in research projects. She is the current President of the Italian
Fertility and Sterility Society (SIFES).


https://doi.org/10.1200/JCO.2014.59.3723
https://doi.org/10.1200/JCO.2014.59.3723
https://doi.org/10.1177/1933719117728800
https://doi.org/10.1177/1933719117728800
https://doi.org/10.1016/j.fertnstert.2004.01.006
https://doi.org/10.1016/j.fertnstert.2006.03.014
https://doi.org/10.1016/j.ejca.2022.07.017
https://doi.org/10.1016/j.ejca.2022.07.017
https://doi.org/10.3389/fendo.2018.00361
https://doi.org/10.3389/fendo.2018.00361
https://doi.org/10.3389/fendo.2019.00387
https://doi.org/10.1186/s12958-019-0460-4
https://doi.org/10.1016/j.fertnstert.2018.01.003
https://doi.org/10.1093/humrep/dey217
https://doi.org/10.1093/humrep/dey217
https://doi.org/10.3389/fendo.2018.00317
https://doi.org/10.1080/03009734.2020.1734694
https://doi.org/10.1016/j.fertnstert.2016.06.017
https://doi.org/10.1016/j.fertnstert.2021.06.050
https://doi.org/10.1016/j.fertnstert.2021.06.050
https://doi.org/10.1002/ijgo.12375
https://doi.org/10.1007/s10549-016-3989-3
https://doi.org/10.1002/ijgo.12375
https://doi.org/10.1007/s10549-019-05244-6
https://doi.org/10.1007/s10549-019-05154-7
https://doi.org/10.1007/s10549-019-05154-7
https://doi.org/10.1002/cncr.31784
https://doi.org/10.1002/cncr.31784
https://doi.org/10.1016/j.ejogrb.2021.10.004
https://doi.org/10.1016/j.ejogrb.2021.10.004
https://doi.org/10.1016/j.fertnstert.2018.05.012
https://doi.org/10.1016/j.fertnstert.2018.01.002
https://doi.org/10.1016/j.fertnstert.2013.02.056
https://doi.org/10.1016/j.fertnstert.2013.02.056
https://doi.org/10.1016/j.rbmo.2020.10.020
https://doi.org/10.1016/j.fertnstert.2021.01.045
https://doi.org/10.1016/j.rbmo.2021.09.025
https://doi.org/10.1016/j.rbmo.2021.09.025
https://doi.org/10.1016/j.jogc.2016.12.004
https://doi.org/10.1016/j.rbmo.2009.04.002
https://doi.org/10.1016/j.fertnstert.2009.09.044
https://doi.org/10.1016/j.fertnstert.2009.09.044

C. Alviggi et al.

Filippo Maria Ubaldi MD, PhD. Full Professor of Obstetrics and Gynecology at the Uni-
versity of Calabria, he currently serves as Medical Director for Italy at Genera-IVIRMA and
is a member of both the Medical and Scientific Boards of the international Genera-IVIRMA
network. He has authored over 260 scientific publications and received international
awards for innovation in fertility. He has held multiple institutional roles with Italy’s
Ministry of Health and the National Institute of Health and served as President of SIFES
and Executive Committee Member of ESHRE.

Vito Trojano MD. He is the current President of the Italian Society of Obstetrics and
Gynecology (SIGO). He is involved in numerous national and international research pro-
jects. His fields of interest are: gynaecological surgery for benign and malignant pathology
and gynaecological oncology.

12

Critical Reviews in Oncology / Hematology 213 (2025) 104778

Nicola Colacurci MD. Full professor of Obstetrics and Gynecology at the University of
Campania Vanvitelli until 2023. President of the Italian society of Obstetrics and Gyne-
cology in the two-year period 2021-2023. President of the Italian Association of University
Gynaecologists in the two-year period 2019-2021. Author of several articles in renowned
journals.

Alessandro Conforti MD, PhD. From June 2019, he has been working at University of
Naples Federico II. His research interests focus on reproductive surgery, reproductive
medicine, reproductive genetics, ART and fertility preservation.



	Management of ovarian reserve in breast cancer patients seeking pregnancies (MORE BREAKS): A Delphi consensus
	1 Introduction
	2 Materials and methods
	2.1 Delphi technique
	2.2 Consensus participants
	2.3 The consensus process

	3 Results
	3.1 Statement on the resumption of menstrual cycle after the suspension of endocrine therapy
	3.2 Statements on management of the washout period
	3.3 Statements on fertility assessment
	3.4 Statements on decision-making of reproductive planning
	3.5 Statements on ovarian reserve evaluation
	3.6 Statements on expectant management versus immediate treatment
	3.7 Statements on controlled ovarian stimulation protocols
	3.8 Statements on in vitro fertilization

	4 Discussion
	5 Conclusions
	Funding
	Declaration of Competing Interest
	Acknowledgments
	References


