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Abstract
Women with a BRCA mutation have an increased risk of developing breast and ovarian cancer. Bilateral salpingo-oophorectomy 
is the only effective strategy to reduce this risk. Risk-reducing bilateral salpingo-oophorectomy (RRSO) is recommended 
between the ages of 35 and 40 for women carriers of BRCA1 and between the ages of 40 and 45 for women carriers of BRCA1 
and BRCA2 mutations. Most women undergo this procedure prior to their natural menopause subsequently developing an antici-
pated lack of hormones. This condition affects the quality of life and longevity, while it is more pronounced in women carrying 
a BRCA1 mutation compared to BRCA2 because they are likely to have surgery earlier. Hormone replacement therapy (HRT) 
is the only strategy able to significantly compensate for the loss of ovarian hormone production and counteract menopausal 
symptoms. There is strong evidence that short-term HRT use does not increase the risk of breast cancer among women with 
a BRCA1 mutation. Few data are available on BRCA2 mutation carriers. Therefore, BRCA mutation carriers require careful 
counseling about the outcomes of their RRSO, including menopausal symptoms and/or the fear associated with HRT use.

Keywords  BRCA​ · HRT · RRSO

Abbreviations
RRBSO	� Risk-reducing bilateral salpingo-oophorectomy
HRT	� Hormone replacement therapy

HR	� Hazard ratio
CI	� Confidence interval
BC	� Breast cancer
RRSO	� Risk-reducing salpingo-oophorectomy
NCCN	� National Comprehensive Cancer Network
WHI	� Women’s Health Initiative
ESHRE	� European Society of Human Reproduction and 

Embryology
MWS	� Million Women Study
EC	� Endometrial cancer
OC	� Ovarian cancer

Introduction 

Women with BRCA1-2 mutations have an approximately 
17–44% risk of ovarian cancer (OC) and a 65–72% risk of 
breast cancer (BC) [1, 2]. For this reason, risk-reducing 
salpingo-oophorectomy (RRSO) represents the main effec-
tive prophylactic ovarian cancer risk procedure that should 
be proposed to BRCA mutation carriers. In fact, RRSO is 
associated with a reduction in ovarian cancer incidence 
of up to 96% and in breast cancer incidence up to 50% [3, 
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4]. Interestingly, the risk reduction in breast cancer-spe-
cific mortality is more pronounced for BRCA1-mutated 
women (HR 0.45, p < 0.0001) as compared to those who 
are BRCA2-mutated (HR 0.88, p = 0.75) [5].

According to the National Comprehensive Cancer Net-
work (NCCN) guidelines, in order to reduce the risk of 
developing breast and ovarian cancer, RRSO is recom-
mended after completion of childbearing between the ages 
of 35 and 40 years for women with BRCA1 mutations and 
between 40 and 45 years for women with BRCA2 mutations. 
Approximately 65% of women carrying a BRCA1 mutation 
will have RRSO prior to their natural menopause, experienc-
ing an earlier onset of surgically induced menopause [6]. In 
the overall population, menopause occurs at a median age 
of 52, with the onset of menopause at an age younger or 
equal to 40 years being defined as premature ovarian failure. 
Although surgery is possible, RRSO has several short- and 
long-term clinical consequences. One of them, early meno-
pause, has a serious impact on women’s health because the 
lack of hormones that characterize this state affects a number 
of body systems and may impact upon quality of life, such 
as sexual quality of life and sexual activity, while also being 
linked to cardiovascular disease, accelerated osteoporosis, 
and reduced longevity.

For this reason, according to the European Society of 
Human Reproduction and Embryology (ESHRE) guidelines 
[7], women with early menopause should receive hormonal 
replacement therapy (HRT) at the time of diagnosis, and 
the therapy should be continued until the age of natural 
menopause.

Review

It is therefore clear that HRT can prevent menopausal symp-
toms and cardiovascular diseases, osteoporosis, and long-
term morbidity associated with hormone depletion.

The chief menopausal symptoms affecting more than 80% 
of women are hot flashes, which typically result in signifi-
cant impairment of the quality of life. However, menopause 
also negatively affects sexual function, with, in fact, 43–50% 
of women reporting low sexual desire, 50% vaginal dryness, 
and 17–42% painful sex [8]. Other characteristic symptoms 
of menopause include neurological dysfunction and cogni-
tive impairment. Moreover, early menopause has a nega-
tive effect on bone mineral density and structure, leading to 
an increased risk for bone fractures [9]. In order to prevent 
these adverse effects, ESHRE recommends HRT in women 
with premature ovarian failure. However, this treatment 
should be accompanied by adherence to positive lifestyle 
habits, such as regular physical activity, a balanced diet, and 
cessation of smoking [7]. The prescription of exogenous 
hormone has also been observed to have a favorable effect 

in healthy BRCA mutation carriers who underwent RRSO 
before natural menopause [10].

Because of the increased risk of BC in BRCA mutation 
carriers, the role of HRT is still controversial based on pub-
lished data concerning a number of HRT trials carried out 
in the general population. First, the Women’s Health Initia-
tive (WHI) trial showed a significant increase in BC among 
post-menopause women who received estrogen combined 
with progestins [11]. Importantly, the Million Women Study 
(MWS) had 1 year previously reported the same findings 
of the aforementioned trial [12]. However, the above stud-
ies were found to be flawed given that the eligible popula-
tions recruited in these trials were mainly post-menopausal 
women who received long-term exposure to hormones after 
menopause. This differs completely from the case of BRCA-
mutated women who have early menopause due to undergo-
ing RRSO. BRCA mutation carriers are typically younger 
women than those enrolled in the two published trials and 
have experienced menopausal symptoms prematurely. 

Based on the available data, the short-term use of HRT 
does not have any impact on the positive effect of RRSO 
concerning BC risk [13, 14]. A prospective study showed 
that the use of HRT after RRSO in BRCA1 mutation car-
riers did not increase the incidence of BC [15]. This study 
found a possible protective effect on BC in BRCA mutation 
carriers who used only estrogens. In fact, the authors found 
an 8% reduction in BC risk (HR, 0.92; 95% CI, 0.83–1.01) 
for every year of estrogen replacement and an 8% increase 
in BC risk (HR, 1.08; 95% CI, 0.92–1.27) for every year 
of progestin replacement. However, these findings did not 
reach statistical significance. In the same study, a subgroup 
analysis including women undergoing RRSO before age 45 
was also conducted: the authors observed a significant 18% 
reduction in BC risk for every year of estrogen replacement 
and a non-significant increase in BC risk of 14% for every 
year of combined estrogen-progestin replacement therapy. 
A recent meta-analysis [16] which included a total of three 
studies, two prospective and one retrospective (13–15), con-
cluded that BC risk associated with HRT was similar for the 
entire population, with no negative impact being recorded in 
BRCA mutation carriers who used HRT (HR = 0.98; 95% CI 
0.63–1.52). A subgroup analysis was also conducted which 
showed no significant differences in BC risk between women 
who used estrogen alone and women who used estrogen plus 
progesterone. However, a positive though non-significant 
trend for lower BC risk was observed in those who received 
estrogen alone compared to those who received estrogen and 
progesterone. Although it was proposed that hysterectomy 
can be performed at the same time as RRSO, it has been 
demonstrated that the use of unopposed estrogen without 
hysterectomy is related to an increased risk of endometrial 
cancer (EC) [17]. Furthermore, RRSO is not recommended 
by the National Comprehensive Cancer Network Guidelines 
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2020 [18]. On the other hand, a recent study showed an 
increased risk of aggressive EC, including uterine serous 
carcinoma, in BRCA1 women undergoing RRSO without 
concurrent hysterectomy [19–21], while another reported an 
increased risk of EC with the use of estrogen and progester-
one as HRT among women with BRCA1 mutations [22–26]. 
For these reasons, we believe that the present findings and 
those regarding the morbidity associated with hysterectomy 
should be discussed with the patient during the decision-
making process [27–29].

For BRCA 2 mutation carriers, there are fewer data avail-
able on the use of HRT [30–32]. However, in these patients, 
the use of HRT is probably less problematic because of the 
later age at which they usually undergo the surgery and 
given their propensity to develop hormone receptor-positive 
BC [31]. Nevertheless, in this group of patients, the use of 
HRT should be done cautiously. In conclusion, women with 
BRCA1 and BRCA2 mutations have an increased risk of 
developing OC and BC throughout their life compared to 
the general population [33]. For this reason, patients with a 
BRCA mutation should undergo RRSO in order to decrease 
their cancer risk. The downside is that RRSO will result 
in an earlier menopause among these women, generating 
negative impacts on quality of life and longevity. In sum, 
HRT is the only treatment that significantly compensates 
loss of hormone production and relieves the symptoms of 
menopause [34].

Within the framework of the decision-making process, 
BRCA1 mutation carriers should be reassured that short-
term use of HRT in no way diminishes the BC risk reduc-
tion gained from RRSO. For those women who receive a 
concomitant hysterectomy, HRT with estrogen alone seems 
to be the safest and most reasonable choice [25, 35]. Data 
regarding BRCA1 are few, and hence, more caution is 
needed in the use of HRT in this group of patients. Stud-
ies with large prospective and randomized cohorts are nec-
essary, while future research studies should also evaluate 
the role of hysterectomy as risk-reducing surgery in BRCA 
mutation carriers.

This review of the literature sought to underline the fact 
that when a woman is a healthy carrier of a pathogenetic 
variant of BRCA1/BRCA2, this does not constitute a con-
traindication to hormonal contraception and menopausal 
hormone therapy [32, 33]. Unfortunately, knowledge on 
the subject is currently limited among both clinicians and 
patients [25, 34, 35]. This was clearly demonstrated by a 
recent Italian national survey which revealed that after the 
diagnosis of healthy carriers, only 24.5% used hormonal 
contraception and 28.4% used therapy for menopause, even 
though not going on the therapy reduced those women’s 
quality of life and the majority of women were dissatisfied 
with the advice received [36]. Furthermore, 58.2% were una-
ware of the protective effect of hormonal contraception on 

ovarian cancer risk [37]. The need for clarity is therefore 
obvious, both on the part of the population and on the part 
of health professionals. The current review can represent a 
first step towards clarifying the issue reporting as it does 
the most up-to-date data [38]. In conclusion, we believe that 
truly well-informed physicians alone are able to provide all 
the available and most recent information on the use of HRT 
in women with BRCA1/BRCA2 mutations during RRSO 
decision-making.
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