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KEY MESSAGE
This survey exploring physicians’ perspectives towards fertility and pregnancy-related issues in young BRCA-mutated breast cancer patients 
showed that several misconceptions on these topics persist even among professionals directly involved in breast cancer care. Focused 
research efforts in BRCA-mutated patients and education to improve physicians’ adherence to guidelines are needed.

ABSTRACT
Research question: This study explored the knowledge, attitudes and practice of physicians towards fertility and pregnancy-related issues in young 
BRCA-mutated breast cancer patients.

Design: Physicians attending two international breast cancer conferences completed a 26-item questionnaire exploring fertility preservation, 
pregnancy during (BCP) or after breast cancer. A statistical comparison was carried out of the responses exploring the same issues in young breast 
cancer patients overall or specifically in those with BRCA mutations.

Results: The survey was completed by 273 physicians. Ovarian tissue cryopreservation (33% versus 40%; P = 0.009) and gonadotrophin-releasing 
hormone analogues during chemotherapy (74% versus 81%; P = 0.001) were less commonly suggested in BRCA-mutated patients than in the overall 
breast cancer population. 42% of respondents agreed or were neutral on the statement that ovarian stimulation should not be considered safe 
in BRCA-mutated breast cancer patients. 45% and 30% agreed or were neutral on the statement that pregnancy in breast cancer survivors may 
increase the risk of recurrence in BRCA-mutated patients or in the overall breast cancer population, respectively (P < 0.001). 15% and 3% disagreed 
that transplanting the cryopreserved ovarian tissue can be considered safe in BRCA-mutated patients or in the overall breast cancer population, 
respectively (P < 0.001). 33.3% were against the addition of platinum agents as neoadjuvant chemotherapy in BRCA-mutated patients with BCP.

Conclusions: Several misconceptions on fertility preservation and pregnancy-related issues in breast cancer patients persist even among physicians 
directly involved in breast cancer care. Focused research efforts to address these issues in BRCA-mutated breast cancer patients and education to 
improve physicians’ knowledge and adherence to available guidelines are urgently needed.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.rbmo.2018.11.031&domain=pdf
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INTRODUCTION

M ore than 10% of all breast 
malignancies arising in 
women diagnosed at ≤40 
years of age are expected 

to be hereditary tumours related 
to germline deleterious mutations 
in the breast cancer susceptibility 
genes BRCA1 or BRCA2 (Copson 
et al., 2018; Rosenberg et al., 2016). 
Carrying a germline deleterious BRCA 
mutation significantly impacts on the 
management of cancer prevention, 
diagnosis and treatment (Paluch-
Shimon et al., 2016). Moreover, there 
is a biologic rationale supported 
by preclinical evidence that these 
mutations can also negatively impact 
on female reproductive potential 
(Lambertini et al., 2017b). In 
addition, considering the significant 
lifetime risk of ovarian cancer 
(Kuchenbaecker et al., 2017), BRCA 
carriers are candidates for prophylactic 
gynaecological surgery at a young age 
(Paluch-Shimon et al., 2016). Hence, 
fertility and pregnancy-related issues 
can be particularly overwhelming in 
young BRCA-mutated breast cancer 
patients (Lambertini et al., 2017b).

In recent years, thanks to the availability 
of a growing amount of data on these 
topics, specific guidelines on fertility 
preservation (Oktay et al., 2018; 
Peccatori et al., 2013), pregnancy 
following anticancer treatments 
(Peccatori et al., 2013), and management 
of breast cancer diagnosed during 
pregnancy (BCP) (Loibl et al., 2015; 
Peccatori et al., 2013) have been 
developed to help physicians dealing 
with these important topics. However, 
limited evidence exists to support the 
current available recommendations 
during the counselling of young BRCA-
mutated breast cancer patients facing 
fertility- and pregnancy-related issues 
(Paluch-Shimon et al., 2016). Several 
surveys exploring the reproductive 
decision-making and attitudes of BRCA 
carriers towards fertility preservation and 
childbearing habits have raised awareness 
of the importance to implement the 
counselling of these women after test 
disclosure (Chan et al., 2017; Gietel-
Habets et al., 2017; Woodson et al., 
2014). Nevertheless, there is a lack of 
data on physicians’ perspectives and 
behaviour around these topics in the 
specific cohort of BRCA-mutated breast 
cancer patients.

We have recently reported the results 
of a survey conducted among different 
specialists involved in breast cancer care 
who participated in two international 
breast cancer conferences exploring 
physicians’ knowledge, attitudes and 
practice towards fertility- and pregnancy-
related issues in young breast cancer 
patients (Lambertini et al., 2018a). 
Although the overall picture was positive 
and encouraging, we observed that 
adherence to guidelines around these 
topics remains suboptimal (Lambertini 
et al., 2018a). In the present analysis, 
we report the questions that explored 
physicians’ knowledge, attitudes and 
practice towards fertility- and pregnancy-
related issues in the specific subgroup 
of young BRCA-mutated breast cancer 
patients. We postulated a poorer 
performance of responding physicians 
in this area than previously observed 
in the overall breast cancer population 
(Lambertini et al., 2018a), considering 
the more limited available data to 
properly counsel BRCA-mutated patients 
in this setting.

MATERIALS AND METHODS

Details of this survey were previously 
reported (Lambertini et al., 2018a). 
Briefly, this was a 26-item questionnaire 
investigating fertility- and pregnancy-
related issues among physicians who 
attended the 2016 3rd ESO-ESMO 
Breast Cancer in Young Women 
International Conference (BCY3) 
(Paluch-Shimon et al., 2017) and the 
15th St Gallen International Breast 
Cancer Conference 2017 (BCC 2017) 
(Curigliano et al., 2017). Different 
specialists as well as non-medical 
personnel and advocates involved in 
breast cancer care participated in these 
conferences.

A specific questionnaire was prepared 
on the basis of prior surveys on these 
topics (Adams et al., 2013; Forman et al., 
2010; Quinn et al., 2009) that was then 
adapted to the BCY3/BCC 2017 context 
by a team of physicians specifically 
experienced in this field to also 
include some unaddressed questions. 
The survey explored demographic, 
medical training and background 
information of responding physicians, 
as well as their knowledge, attitudes and 
practice towards fertility preservation, 
pregnancy after breast cancer and BCP 
(Supplementary Appendix). Ethical 
approval of this study was not required.

The survey was distributed electronically 
by email to all BCY3 and BCC 2017 
participants but only physicians were 
allowed to complete it; for those who 
attended both the BCY3 and BCC 
2017 conferences, only one access was 
allowed.

Study objectives
The objective of the survey was to 
describe physicians’ knowledge, 
attitudes and practice towards fertility 
preservation, pregnancy after breast 
cancer and BCP in young breast cancer 
patients (Lambertini et al., 2018a).

The present analysis focuses on the 
questions exploring fertility- and 
pregnancy-related issues in the specific 
subgroup of BRCA-mutated breast 
cancer patients.

Statistical analysis
Details on sample size calculation 
were previously reported (Lambertini 
et al., 2018a). The present analysis 
provides descriptive statistics on 
physicians’ knowledge, attitudes and 
practice towards fertility preservation, 
pregnancy after breast cancer and BCP 
in young BRCA-mutated breast cancer 
patients.

A four-point Likert scale (from 
‘not at all knowledgeable’ to ‘very 
knowledgeable’) or a five-point Likert 
scale (from ‘strongly disagree’ to 
‘strongly agree’) were used to assess 
physicians’ knowledge, attitudes and 
practice around these topics. The 
answers ‘strongly agree’ and ‘agree’ as 
well as ‘strongly disagree’ and ‘disagree’ 
were grouped together when a five-
point Likert scale was used to assess 
physicians’ knowledge, attitudes and 
practice.

The main analysis was conducted 
by pooling the answers obtained 
from both the BCY3 and BCC 2017 
conferences. An exploratory statistical 
comparison of the answers obtained 
individually in the two events was also 
performed considering the potentially 
different professional profile of 
physicians who participated in the 
two conferences (Supplementary 
Appendix). As previously reported 
(Lambertini et al., 2018a), the scoring 
system applied in the ESMO guidelines 
on cancer, pregnancy and fertility 
(Peccatori et al., 2013) was also used 
to report levels of evidence and grades 
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of recommendation in the present 
manuscript (Supplementary TABLE 1).

When the same question explored a 
specific issue in both breast cancer 
patients overall and specifically in those 
with BRCA mutations, a formal statistical 
comparison was conducted to investigate 
potential differences in the knowledge, 
attitudes and practice towards these 
issues in the two populations of breast 
cancer patients.

The Wilcoxon–Mann–Whitney test 
was applied to assess differences in 
participants’ age and years of clinical 
practice, while the chi-squared test was 
used for exploring differences between 
the two conferences in categorical 
variables and answers. The McNemar test 
for paired proportions was applied for 
the comparison between the responses 
in BRCA-mutated patients or in the 
overall breast cancer population.

All tests were two-sided and P-values 
<0.05 were considered statistically 
significant. SPSS for Windows Version 
24.0 was used for all statistical analyses.

RESULTS

At the BCY3 conference, 124 (45.1%) out 
of 275 participants accessed the survey, of 
whom 19 were not physicians, leaving 105 
completed questionnaires to be included. 
At the BCC 2017 conference, 210 (7.0%) 
out of approximately 3000 participants 
accessed the survey, of whom 20 were not 
physicians and 22 had previously filled in 
the BCY3 survey, leaving 168 completed 
questionnaires to be included. Therefore, 
all the analyses were conducted with a 
sample size of 273 responding physicians.

As shown in TABLE 1, the respondents had 
a median age of 46 years (interquartile 
range 38–55); more physicians who 
attended the BCC 2017 conference 
were older than 50 years as compared 
with those participating in the BCY3 
conference (42.3% versus 23.8%; 
P = 0.001). A total of 57.1% of responding 
physicians were female, with a higher 
proportion among physicians attending 
the BCY3 conference (67.6% versus 
50.6%; P = 0.006). The majority of 
respondents came from Western Europe 
(56.4%), with a higher proportion from 
America among those who attended 
the BCC 2017 conference (17.3% 
versus 6.7%; P = 0.004). Most of the 
responding physicians were medical 

oncologists (53.8%) working in a 
dedicated breast unit (81.7%) and in an 
academic setting (86.1%).

Fertility issues
A similar proportion of responding 
physicians reported to always or 
usually suggest the use of embryo 
cryopreservation (42.9% versus 39.2%; 
FIGURE 1A) and/or oocyte cryopreservation 
(62.3% versus 63.3%; FIGURE 1B) as a 
strategy for fertility preservation in 
BRCA-mutated patients or in the overall 
breast cancer population, respectively.

On the contrary, significant differences 
were reported for the other two 
strategies. Specifically, 32.9% and 40.0% 
(P = 0.009; FIGURE 1C) of respondents 
reported to always or usually suggest 
ovarian tissue cryopreservation in 
BRCA-mutated patients or in the overall 
breast cancer population, respectively. 
Temporary ovarian suppression with 
gonadotrophin-releasing hormone 
analogues (GnRHa) during chemotherapy 
was the most commonly suggested 
strategy overall, but with a significantly 
lower number of responding physicians 
that reported to always or usually suggest 
its use in patients with BRCA-mutated 
breast cancer (74.0% versus 81.0%; 
P = 0.001; FIGURE 1D).

No significant difference between the 
BCY3 and the BCC 2017 participants 
was observed in the attitudes towards 
the different strategies (Supplementary 
TABLE 2).

Overall, 42 (15.4%) respondents 
suggested that ovarian stimulation for 
embryo/oocyte cryopreservation should 
not be considered safe in the specific 
subgroup of BRCA-mutated breast 
cancer patients, while 73 (26.7%) were 
neutral and 158 (57.9%) disagreed with 
this statement; there was no significant 
difference between the BCY3 and the 
BCC 2017 participants (Supplementary 
TABLE 2).

Pregnancy-related issues
Eighty-three (30.4%) and 124 (45.4%) 
respondents agreed or were neutral on 
the statement that a pregnancy in breast 
cancer survivors may increase the risk of 
recurrence overall and in BRCA-mutated 
breast cancer patients, respectively 
(P < 0.001; FIGURE 2A).

A total of 25 (9.2%) responding 
physicians were in favour and 69 

(25.3%) were neutral towards the 
statement that a pregnancy in BRCA-
mutated breast cancer survivors should 
be discouraged due to the risk of 
transmitting the mutated gene to the 
baby. Fourteen (5.1%) and 85 (31.1%) 
respondents disagreed or were neutral 
on the statement that information about 
preimplantation genetic testing (PGT) 
should be given to these women.

TABLE 2 reports the knowledge, attitudes 
and practice of physicians towards 
different aspects of managing breast 
cancer patients overall or specifically 
those with BRCA mutations having 
pregnancy desire. No significant 
differences were observed in terms of 
number of respondents who agreed 
about the safety of breastfeeding as 
well as use of assisted reproductive 
technology including ovarian stimulation 
and egg donation in young BRCA-
mutated survivors or in the overall breast 
cancer population. On the contrary, a 
different attitude was observed towards 
the safety of proceeding to auto-
transplantation of the cryopreserved 
ovarian tissue harvested at the time 
of cancer diagnosis, with 41 (15.0%) 
respondents that disagreed about the 
safety of this approach in BRCA-mutated 
breast cancer survivors as compared 
with 8 (2.9%) in the overall breast cancer 
population (P < 0.001; FIGURE 2B).

Regarding the management of BCP, 214 
(78.4%) responding physicians were in 
favour of the use of chemotherapy in the 
second and third trimesters of pregnancy. 
The only question specifically focused 
to BRCA-mutated patients with BCP 
investigated the attitude of physicians 
towards the addition of a platinum agent 
as neoadjuvant chemotherapy in these 
women. The majority of respondents 
(114, 41.8%) were neutral towards this 
statement, 68 (24.9%) were in favour of 
its use while 91 (33.3%) were against the 
addition of these agents.

No significant difference between the 
BCY3 and the BCC 2017 participants 
was observed in the attitudes towards 
pregnancy-related issues in BRCA-
mutated breast cancer patients 
(Supplementary TABLE 3).

DISCUSSION

To our knowledge, this is the first 
survey among physicians with specific 
interest in breast cancer care to 
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explore their knowledge, attitudes and 
practice towards fertility preservation 
and pregnancy-related issues in the 
subgroup of young BRCA-mutated breast 

TABLE 1  DEMOGRAPHIC, MEDICAL TRAINING AND BACKGROUND INFORMATION OF THE RESPONDING PHYSICIANS, 
OVERALL AND SEPARATELY AT THE BCY3 AND BCC 2017 CONFERENCES

Responding physicians
(n = 273)

BCY3
(n = 105)

BCC 2017
(n = 168)

P-value
(BCY3 vs BCC 2017)

Age, median (interquartile) 46 (38–55) 43 (38–50) 49 (38–57) 0.01

Age category
  <40
  40–50
  >50
  Missing

79 (28.9)
93 (34.1)
96 (35.2)
5 (1.8)

32 (30.5)
48 (45.7)
25 (23.8)
0 (0.0)

47 (28.0)
45 (26.8)
71 (42.3)
5 (3.0)

0.001

Gender
  Female
  Male

156 (57.1)
117 (42.9)

71 (67.6)
34 (32.4)

85 (50.6)
83 (49.4)

0.006

Country of practice
  Western Europe
  Eastern Europe
  America
  Asia
  Africa
  Oceania
  Missing

154 (56.4)
29 (10.6)
36 (13.2)
35 (12.8)
10 (3.7)
5 (1.8)
4 (1.5)

64 (61.0)
18 (17.1)
7 (6.7)
13 (12.4)
3 (2.9)
0 (0.0)
0 (0.0)

90 (53.6)
11 (6.5)
29 (17.3)
22 (13.1)
7 (4.2)
5 (3.0)
4 (2.4)

0.004

Religion
  Catholic
  Protestant
  Muslim
  Jewish
  Hindu
  Atheist/none
  Prefer not to answer

114 (41.8)
34 (12.4)
18 (6.6)
12 (4.4)
6 (2.2)
61 (22.3)
28 (10.3)

41 (39.0)
9 (8.6)
9 (8.6)
4 (3.8)
4 (3.8)
25 (23.8)
13 (12.4)

73 (43.5)
25 (14.9)
9 (5.4)
8 (4.8)
2 (1.2)
36 (21.4)
15 (8.9)

NS

Children
  Yes
  No

213 (78.0)
60 (22.0)

82 (78.1)
23 (21.9)

131 (78.0)
37 (22.0)

NS

Specialty
  Medical oncology
  Surgery
  Gynaecology
  Family physician
  Fertility specialist
 � Other (radiologists, radiation  

  oncologists)

147 (53.8)
82 (30.0)
26 (9.5)
2 (0.7)
1 (0.4)
15 (5.5)

51 (48.6)
32 (30.5)
11 (10.5)
1 (0.9)
1 (0.9)
9 (8.6)

96 (57.1)
50 (29.8)
15 (8.9)
1 (0.6)
0 (0.0)
6 (3.6)

NS

Practice environment
  Public
  Private
  Academic

14 (5.1)
24 (8.8)
235 (86.1)

6 (5.7)
4 (3.8)
95 (90.5)

8 (4.8)
20 (11.9)
140 (83.4)

NS

Years of clinical practice, median 
(interquartile)

18 (10–26) 17 (11–24) 20 (10–29) NS

Work in breast cancer unit
  Yes
  No

223 (81.7)
50 (18.3)

91 (86.7)
14 (13.3)

132 (78.6)
36 (21.4)

NS

New young breast cancer patients 
(≤40 years) every year

  <10
  10–50
  >50

47 (17.2)
173 (63.4)
53 (19.4)

18 (17.1)
66 (62.9)
21 (20.0)

29 (17.3)
107 (63.7)
32 (19.0)

NS

Patients with breast cancer treated during 
pregnancy every year

  0
  1–5
  6–10
  >10

51 (18.7)
188 (68.9)
32 (11.7)
2 (0.7)

21 (20.0)
69 (65.7)
13 (12.4)
2 (1.9)

30 (17.9)
119 (70.8)
19 (11.3)
0 (0.0)

NS

Values presented as number (%), unless otherwise stated.

NS = not statistically significant.

cancer patients. Overall, our survey 
showed some peculiarities in physicians’ 
perspectives and behaviour around these 
topics in BRCA-mutated breast cancer 

patients. These results may reflect both 
the persistence of several misconceptions 
on this regard even among physicians 
directly involved in breast cancer care, 
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and the limited evidence available on 
many of these issues to specifically 
counsel BRCA-mutated patients.

According to current guidelines, all 
women with a new cancer diagnosis 
during their reproductive years who are 
concerned about the gonadotoxicity 
of the proposed anticancer treatments 
should be offered the available strategies 
for ovarian function and/or fertility 
preservation (Oktay et al., 2018; Paluch-
Shimon et al., 2017; Peccatori et al., 
2013). However, notably, the adherence 
to these guidelines remains suboptimal 
(Lambertini et al., 2018a) and no specific 
recommendations exist for counselling 
BRCA-mutated breast cancer patients 
(Lambertini et al., 2017b).

Embryo and oocyte cryopreservation 
are the first strategies to be offered 
to patients interested in fertility 

preservation, including BRCA carriers 
(Oktay et al., 2018; Paluch-Shimon 
et al., 2017; Peccatori et al., 2013). 
No difference in the proportion of 
physicians suggesting the use of these 
options in BRCA-mutated patients or 
in the overall breast cancer population 
was observed but the rates of those 
who always or usually propose these 
strategies remained quite low (39–43% 
for embryo cryopreservation and 
62–63% for oocyte cryopreservation). 
Besides lack of knowledge on embryo 
and oocyte cryopreservation strategies, 
these findings may also reflect the still 
limited efficacy (Cobo et al., 2018; 
Massarotti et al., 2017; Oktay et al., 2015) 
and safety (Kim et al., 2016; Lambertini 
and Fontanella, 2018; Rodriguez-
Wallberg et al., 2018) data available on 
these strategies in cancer patients and 
particularly in BRCA carriers (Lambertini 
et al., 2017b). Importantly, embryo and 

oocyte cryopreservation would allow 
access to PGT. Of note, two of the three 
studies that have investigated specifically 
the performance of embryo and oocyte 
cryopreservation in young breast cancer 
patients carrying a BRCA mutation 
showed a possible lower response to 
ovarian response in these women as 
compared with those without mutations 
(Lambertini et al., 2018; Shapira et al., 
2015; Turan et al., 2018). However, the 
numbers remain too limited to draw 
conclusions on the need for personalized 
ovarian stimulation protocols in BRCA-
mutated patients. From a safety 
perspective, we observed that 42.1% of 
the respondents agreed or were neutral 
on the statement that ovarian stimulation 
for embryo/oocyte cryopreservation 
should not be considered safe in the 
specific subgroup of BRCA-mutated 
breast cancer patients. Nevertheless, the 
available but limited data on this regard 
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FIGURE 1  Physicians’ prescription of the different strategies for fertility preservation in BRCA-mutated patients and in the overall breast cancer 
population: (A) embryo cryopreservation; (B) oocyte cryopreservation; (C) ovarian tissue cryopreservation; (D) temporary ovarian suppression with 
GnRHa during chemotherapy. GnRHa = gonadotrophin-releasing hormone analogues.
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do not support these concerns. Among 
the 47 BRCA-mutated breast cancer 
patients included in the study by Kim 
and colleagues, no significant difference 
in relapse-free survival was observed 
between women who underwent ovarian 
stimulation and those who did not 
pursue any fertility-preserving procedure 
(Kim et al., 2016).

A different attitude of physicians was 
observed towards the use of ovarian 
tissue cryopreservation and temporary 
ovarian suppression with GnRHa during 
chemotherapy, with a significant lower 
percentage of respondents that replied 
to always or usually suggest their use in 
BRCA-mutated patients as compared 
with the overall breast cancer population. 
These findings may reflect the specific 
considerations that should be made 
around these two options in the subgroup 
of BRCA-mutated patients. Despite 
being still considered an experimental 
strategy in most of the countries (Oktay 
et al., 2018; Paluch-Shimon et al., 2017; 
Peccatori et al., 2013), ovarian tissue 
cryopreservation should now be regarded 
an option for selected patients including 
some young women with breast cancer 
(Lambertini et al., 2016), considering the 
recent availability of a growing amount of 
data on its efficacy (Pacheco and Oktay, 
2017). However, only two live births 
have been described after ovarian tissue 
transplantation in BRCA-mutated breast 
cancer patients (Jensen et al., 2017; 
Lambertini et al., 2018). Based on recent 

data reporting the efficacy and safety 
of this strategy in preserving ovarian 
function and potential fertility (Lambertini 
et al., 2015, 2018c), temporary ovarian 
suppression with GnRHa during 
chemotherapy is now considered an 
option to be discussed with young 
breast cancer patients (Lambertini 
et al., 2017a; Oktay et al., 2018; Paluch-
Shimon et al., 2017). However, there 
are no specific data on its performance 
in BRCA-mutated patients. Besides the 
limited or lack of evidence on these 
options for BRCA-mutated patients, it 
should be highlighted that both ovarian 
tissue cryopreservation and temporary 
ovarian suppression with GnRHa during 
chemotherapy are not optimal strategies 
in this setting, particularly among 
women who are diagnosed close to 
the recommended age of prophylactic 
gynaecological surgery (Lambertini et 
al., 2017b). In our survey, a significantly 
higher number of respondents (up to 
15%) considered not safe proceeding to 
auto-transplantation of the cryopreserved 
ovarian tissue harvested at the time of 
cancer diagnosis in BRCA carriers as 
compared with the overall breast cancer 
population. Importantly, to reduce these 
concerns when the transplantation 
procedure is performed in BRCA-
mutated patients, the ovarian fragments 
should be transplanted directly into the 
remaining gonads so that all ovarian 
tissue can be removed after completing 
the reproductive plans (Lambertini et al., 
2018).

Despite a significant proportion of 
young breast cancer survivors wishing to 
complete their family plans (Letourneau 
et al., 2012; Pagani et al., 2017; Ruddy 
et al., 2014), their chances of conceiving 
remain significantly lower compared 
with those of the general non-oncologic 
population (Anderson et al., 2018; 
Peccatori et al., 2013). This can be also 
partly explained by the safety concerns 
shared by both patients and their 
treating physicians on the potential 
negative prognostic effect of having a 
pregnancy following breast cancer (Biglia 
et al., 2015; Lambertini et al., 2018a; 
Senkus et al., 2014). Our survey showed 
that these concerns are significantly 
greater towards BRCA-mutated breast 
cancer patients, with up to 45.5% of 
respondents that agreed or were neutral 
on the statement that a pregnancy in 
this setting may increase the risk of 
recurrence compared with 30.4% when 
considering breast cancer patients 
overall. Recently, a growing amount of 
data have supported the safety of having 
a pregnancy in breast cancer survivors 
after adequate treatment and follow-up 
(Hartman and Eslick, 2016; Iqbal et al., 
2017; Lambertini et al., 2018b, 2019). 
However, the evidence about this in the 
BRCA-mutated population relies only 
on a small retrospective cohort study 
showing no difference in breast cancer 
specific mortality among BRCA-mutated 
patients with or without a pregnancy after 
prior history of breast cancer (Valentini 
et al., 2013). In addition, while limited 
data are available in the breast cancer 
population on the safety and feasibility of 
breastfeeding (Lambertini et al., 2018b) 
and on the use of assisted reproductive 
technology procedures in breast cancer 
survivors (Goldrat et al., 2015), no 
specific evidence on this topic exists for 
BRCA carriers. This probably explains the 
neutral answers of approximately 25–30% 
of the responding physicians on the 
statements that investigated these issues 
in breast cancer patients with a BRCA 
mutation. Additional research efforts, 
including the ongoing POSITIVE trial 
(IBCSG 48-14 NCT02308085) (Pagani 
et al., 2015) are needed to provide 
more definitive answers on the several 
unanswered issues in this field. Finally, in 
BRCA-mutated breast cancer survivors 
interested in conceiving, we observed 
that a high percentage of respondents 
(36.2%) disagreed or were neutral on 
the statement that information about 
PGT should be given to these women. 
Although the reasons for these findings 

FIGURE 2  Physicians’ attitudes towards the statements that (A) a pregnancy in breast cancer 
survivors may increase the risk of recurrence and (B) that auto-transplantation of cryopreserved 
ovarian tissue harvested at the time of cancer diagnosis can be considered safe in BRCA-
mutated patients and in the overall breast cancer population.
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were not assessed in our survey, recent 
data suggest that lack of physicians’ 
awareness and knowledge about PGT 
may represent an important barrier to 
discuss this option and refer interested 
patients (Gietel-Habets et al., 2018).

Regarding the management of patients 
with BCP, in recent years several 
studies have provided evidence on the 
feasibility and safety of administering 
chemotherapy during the second 
and third trimesters of pregnancy 
(Amant et al., 2015; Loibl et al., 
2012). In this period, the use of both 
anthracycline-based chemotherapy and 
taxanes is allowed by current guidelines 
(Loibl et al., 2015; Peccatori et al., 
2013). The use of platinum agents in 

BRCA-mutated breast cancer patients 
is now considered standard of care 
in the metastatic setting (Cardoso 
et al., 2018) but remains controversial 
in the early setting (Curigliano et al., 
2017; Paluch-Shimon et al., 2017). In 
fact, while the addition of a platinum 
agent to anthracycline- and taxane-
based chemotherapy was shown 
to significantly improve the rate of 
pathological complete response in 
patients with triple-negative breast 
cancer, no clear benefit was observed 
for the cohort of BRCA carriers (Poggio 
et al., 2018). Although platinum-based 
chemotherapy is not contraindicated 
in pregnant patients (Loibl et al., 
2015; Peccatori et al., 2013), evidence 
deriving mainly from the treatment of 

women with malignancies other than 
breast cancer suggests an increased 
risk of small for gestational age with 
in utero exposure to these agents 
(de Haan et al., 2018). These data, 
together with the unclear benefit of 
using platinum-based chemotherapy in 
the neoadjuvant setting, may explain 
the high proportion of responding 
physicians that were neutral (41.8%) 
or disagreed (33.3%) on the need to 
include these agents in BRCA-mutated 
patients with BCP.

A few limitations should be considered 
in the interpretation of our findings, 
including the low response rate during 
the BCC 2017 congress. In addition, 
the target of our survey (i.e. physicians 

TABLE 2  KNOWLEDGE, ATTITUDES AND PRACTICE TOWARDS FERTILITY AND PREGNANCY-RELATED ISSUES IN YOUNG 
BREAST CANCER PATIENTS OVERALL OR SPECIFICALLY IN THOSE WITH A BRCA MUTATION

Responding physicians
(n = 273)

P-valuea

BRCA-mutated breast cancer Breast cancer overall

Breastfeeding is safe and can be encouraged

  Agree 191 (70.0) 209 (76.6) NS

  Neutral 68 (24.9) 49 (17.9)

  Disagree 14 (5.1) 15 (5.5)

Despite the limited available data, breastfeeding in breast cancer survivors showed to be feasible without compromising patients’ outcomes (Lambertini M 
et al., 2018b). Level of Evidenceb: IV, C. No specific data in BRCA-mutated breast cancer survivors are available on this regard.

Assisted reproductive technologies can be safely 
performed in breast cancer survivors

  Agree 164 (60.1) 163 (59.7) NS

  Neutral 86 (31.5) 80 (29.3)

  Disagree 23 (8.4) 30 (11.0)

Despite the limited available data, the use of assisted reproductive techniques in breast cancer survivors showed to be feasible without compromising patients’ 
outcomes (Goldrat et al., 2015). Level of Evidenceb: V, C. No specific data in BRCA-mutated breast cancer survivors are available on this regard.

Controlled ovarian stimulation can be safely per-
formed also in breast cancer survivors

  Agree 150 (54.9) 157 (57.5) NS

  Neutral 89 (32.6) 80 (29.3)

  Disagree 34 (12.5) 36 (13.2)

Despite the limited available data, the use of controlled ovarian stimulation in breast cancer survivors showed to be feasible without compromising patients’ 
outcomes (Goldrat et al., 2015). Level of Evidenceb: V, C. No specific data in BRCA-mutated breast cancer survivors are available on this regard.

Egg donation can be safely performed also in breast 
cancer survivors

  Agree 133 (48.7) 141 (51.6) NS

  Neutral 113 (41.4) 104 (38.1)

  Disagree 27 (9.9) 28 (10.3)

Despite the limited available data, the use of egg donation in breast cancer survivors showed to be feasible without compromising patients’ outcomes (Goldrat 
et al., 2015). Level of Evidenceb: V, C. No specific data in BRCA-mutated breast cancer survivors are available on this regard.

Values presented as number (%).

NS = not statistically significant.
a  McNemar test (agree or neutral versus disagree).
b  Defined as in the ESMO guidelines (Peccatori et al., Ann Oncol 2015; Supplementary Table 1).
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with specific interest in breast cancer 
care and thus expected to have higher 
than average knowledge on these issues 
and willingness to discuss them) should 
be highlighted to better interpret the 
results. Most of the respondents were 
medical oncologists working in Western 
Europe, in dedicated breast units and 
in an academic setting. We did not 
collect information on the knowledge, 
attitudes and practice towards these 
issues of nursing staff, patients or 
caregivers. However, this was indeed the 
main intent of our study, focused to a 
selected population of physicians. This 
allowed  an even better interpretation of 
the challenges and the needs for further 
education required for managing fertility 
and pregnancy-related issues in young 
breast cancer patients.

In conclusion, results from the BCY3/
BCC 2017 survey on fertility preservation 
and pregnancy-related issues in the 
specific subgroup of young BRCA-
mutated breast cancer patients highlight 
the presence of several misconceptions 
on these topics that persist even 
among physicians directly involved in 
breast cancer care. These findings also 
underscore the lack of evidence on many 
of these issues to properly counsel young 
BRCA-mutated breast cancer patients. 
Education to improve physicians’ 
knowledge and adherence to available 
guidelines as well as focused research 
efforts to address the several existing grey 
zones in the field are urgently needed 
to improve the oncofertility counselling 
of young BRCA-mutated breast cancer 
patients.
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