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ABSTRACT

ARTICLE HISTORY

Objective: Female carriers of BRCA1/2 gene mutations are at an increased lifetime risk for breast and
ovarian cancers. They are recommended to undergo risk-reducing surgery, including bilateral salpingo-
oophorectomy (RR-BSO), upon completion of childbearing. RR-BSO surgery decreases morbidity and
mortality but results in early menopause. Menopausal hormone therapy (MHT) is under-utilized despite
being shown as safe for carriers. We aim to evaluate the factors associated with decision-making
regarding MHT use following RR-BSO in healthy BRCA mutation carriers.

Methods: Female carriers aged <50years who underwent RR-BSO and were followed in a multidiscip-
linary clinic completed online multiple-choice and free-text questionnaires.

Results: A total of 142 women met the inclusion criteria and filled the questionnaire: 83 were MHT
users and 59 were non-users. MHT users underwent RR-BSO earlier than non-users (40.82+3.91 vs.
42.88+4.34; p <0.0001). MHT usage was positively associated with MHT explanation (odds ratio 4.318,
95% confidence interval [Cl] [1.341-13.902], p=0.014), and knowledge regarding the safety of MHT
and its effects on general health (odds ratio 2.001, 95% Cl [1.443-2.774], p < 0.0001). MHT users and
non-users retrospectively evaluated their comprehension of RR-BSO consequences as significantly
lower than before surgery (p < 0.001).

Conclusion: Post-RR-BSO outcomes, including the effects on women'’s quality of life and its possible
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mitigation through MHT use, need to be addressed pre surgery by healthcare providers.

Introduction

Women with an inherited mutation in the BRCA1/2 genes
have an increased lifetime risk of developing breast and ovar-
ian cancer [1]. BRCA carriers are recommended to undergo
risk-reducing surgery, including bilateral salpingo-oophorec-
tomy (RR-BSO), between ages 35 and 40 years for BRCA1 and
40-45 years for BRCA2, or upon completion of childbearing
[2]. RR-BSO has been shown to reduce morbidity and mortal-
ity; however, it results in early menopause [3,4].

In the general population, women who underwent surgical
menopause prior to age 45 years and did not use menopausal
hormonal therapy (MHT) were found to have increased mortal-
ity compared to women who preserved their ovaries [5,6].
Early surgical menopause also significantly affects women'’s
quality of life, with symptoms such as hot flashes, sleep distur-
bances and adverse effects on cardiovascular, cognitive and
sexual functions [7]. Previous studies have shown that the use
of MHT following RR-BSO is effective in treating and alleviating
menopausal symptoms such as hot flashes and has a positive

effect on cardiovascular disease, osteoporosis, depression, anx-
iety and cognitive function [8,9]. Therefore, MHT is recom-
mended for women with early surgical menopause [10].

In the general population, combined estrogen-progestin
menopausal hormone therapy (MHT) in postmenopausal
women has been previously shown to increase breast cancer
risk following 5 years of use: relative risk 1.26 (95% confi-
dence interval [CI] [1.00-1.59]) in the Women's Health
Initiative (WHI) randomized controlled trial [11] and relative
risk 2.00 (95% Cl [1.88-2.12]) in the Million Women Study
[12]. The outcome of these results was a decline of MHT use.
However, these studies included older women who used
MHT following natural menopause, which might not apply to
early surgical menopause following RR-BSO. The risk of
developing breast cancer associated with MHT for BRCA car-
riers following RR-BSO remains unclear. Retrospective studies
and a meta-analysis did not show an increase in the risk of
breast cancer following RR-BSO in BRCA mutation carriers
[9,13]. Lower risk of breast cancer incidence was related
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to estrogen treatment alone compared to combined
estrogen-progestin treatment [14,15]. In a recent study of more
than 300 BRCA carriers after RR-BSO who were followed for at
least 7 years, MHT did not affect the overall breast cancer rate,
especially when MHT was initiated before age 45 years [16].
Therefore, several guidelines have recommended the use of
MHT until age 45-50 years for healthy BRCA mutation carriers
following RR-BSO [10,14]. Despite the reassuring data, MHT use
following RR-BSO is highly variable, reported as between 6%
and 82% [17,18]. Most studies regarding decision-making in
BRCA carriers have addressed decision-making pertaining to risk-
reducing surgeries [19,20]. However, little is known about the
factors affecting MHT use following RR-BSO. Recently, an ltalian
study addressing women’s knowledge on the effect of MHT
found their knowledge to be lacking as regards the advantages
of MHT on a woman's general health, and 67% of the patients
were worried that MHT would increase their oncologic risk [21].

Given the under-utilization and high variability of MHT use,
despite its considerable benefits in women with surgically
induced menopause, we aimed to evaluate the factors associ-
ated with decision-making regarding MHT use following RR-BSO
in BRCA mutation carriers without a history of breast cancer.

Methods

Healthy women with an inherited BRCA1/2 mutation are fol-
lowed in a multidisciplinary one-stop clinic at Shaare Zedek
Medical Center Jerusalem, Israel. Women attend the clinic
biannually following genetic diagnosis. Ovarian cancer sur-
veillance includes a pelvic ultrasound and serum CA125
blood test, as well as breast cancer screening including
breast ultrasound, mammogram and magnetic resonance
imaging. Additional imaging or follow-up is performed as
necessitated. In addition, women are counseled regarding
risk-reducing surgeries, with a recommendation for RR-BSO
following completion of childbearing at age 35-40 years for
BRCA1 and 40-45 years for BRCA2 mutation carriers. While
MHT use was not routinely discussed, it was addressed upon
women's request prior to surgery or thereafter. Patients are
recommended to continue surveillance following surgery.

All women attending the multidisciplinary clinic (MDC) were
contacted by email, including an attached questionnaire with an
embedded informed consent. Inclusion criteria were RR-BSO prior
to menopause and age >50years. Exclusion criteria were RR-
BSO following menopause, ovarian cancer diagnosis during
RR-BSO and breast cancer diagnosis prior to RR-BSO. For the pur-
pose of this study, we defined MHT as systemic estrogen alone
or combined estrogen-progestin treatment administered orally
or transdermally. Vaginal estrogen was not considered MHT since
it does not result in sustained estrogen levels exceeding the nor-
mal menopausal range and is not indicated for systemic meno-
pausal symptom treatment or disease prevention [22].

The questionnaire (Supplementary data 1) included three
sections, which contained multiple-choice questions and the
option of free-text comments:

e Part I: clinical information included sociodemographic
characteristics, reproductive and obstetric history, general
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health, mutation type, and family and personal history of
cancer, including subsequent therapies.

e Part Il: MHT use included the type of counseling received
prior to surgery and the perceived degree of understand-
ing of menopausal effects before and in retrospect, and
was assessed by the Likert scale (very low = 1 to very
high = 5). Type of MHT used, number of regimens and
factors affecting use or discontinuation of treatment were
reported. Knowledge regarding the menopausal effect on
general health and effects of MHT were assessed by
agreement or disagreement with statements regard-

ing MHT.
e Part lll: menopause effect was assessed by the
Menopause Specific Quality of Life Questionnaire

(MENQOL) questionnaire [23] with additional questions
regarding sexual function.

The study was approved by the local ethics committee
(# 326-20 SZMCQ).

Study data were collected and managed using REDCap
electronic data capture tools hosted at Shaare Zedek Medical
Center, Jerusalem, Israel.

Statistical analysis

The association between categorical variables was assessed
using »° or the Fisher exact test. The relationship between
categorical and continuous variables was evaluated using the
Student t-test or Mann-Whitney test. A paired t-test com-
pared participants’ understanding before surgery and in
retrospect. A multivariable logistic regression model was con-
ducted to assess independent factors associated with MHT
use. All tests were two-sided. p < 0.05 was considered statis-
tically significant. Analyses were carried out using IBM SPSS
Statistics for Windows, Version 25.0 (IBM Corp., Armonk,
NY, USA).

Results

In total, questionnaires were sent to all 453 women aged
older than 35years followed up in the MDC, and were com-
pleted by 288 women (63.6% response rate). Out of which,
145 underwent RR-BSO and met the inclusion criteria. Three
women did not state their MHT status and were excluded.
Seventeen women (11.9%) did not answer the section in the
questionnaire regarding decision-making, MHT wuse and
menopausal symptoms. Age at RR-BSO (p =0.57), current age
(0.19), body mass index (0.74), type of BRCA mutation (0.813)
and marital status (0.271) did not differ between women
who completed the questionnaire and those who did not.

Sociodemographic and clinical characteristics

MHT use was reported by 83 (58.4%) women, while 59
(41.6%) were non-users. At the time of the survey, the mean
age of women ever using MHT (past or present use) was sig-
nificantly lower than that of non-users (46.59+6.73 vs.
53.26 +8.39, p < 0.0001). In addition, women using MHT were
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younger at RR-BSO (40.82+3.91) compared to non-users
(42.88+4.34; p<0.0001), and more women were younger
than age 45 years at the time of surgery in the MHT user
group (75 [90.3%] vs. 42 [71.1%], p < 0.0001). The groups did
not differ regarding marital status, religious status and edu-
cation level. In addition, no difference was observed in back-
ground medical conditions, previous surgeries, including risk-
reducing mastectomy, and BRCA mutation type (Table 1).

Psychosocial factors affecting MHT use

Most MHT users (73.5%) reported receiving guidance regard-
ing MHT use, at the time of their surgery, compared with
36.8% of non-users (p < 0.0001). This guidance was given by
the surgeon in 47% versus 22.8% (p < 0.0001) and/or by the
MDC team (physician or nurse) in 45.6% versus 26.3%
(p =0.05) of MHT users and non-users, respectively. The guid-
ance provided by the general gynecologist did not differ
between the groups (16.2% vs. 8.8%, p =0.28).

Women who used MHT had a significantly higher level of
knowledge regarding the safety of MHT and MHT's positive
effect on general health (mean score 3.20+ 1.47 [range 1-5])
than non-users (mean score 1.38+1.61, p < 0.0001).

Table 1. Characteristics of the study population.

Overall, all participants retrospectively perceived their pre-
surgery understanding of the implications of RR-BSO as sig-
nificantly lower than they perceived it at the time of surgery,
with no difference between users and non-users (paired
t-test within groups, p <0.001; between groups, non-signifi-
cant). Both MHT users and non-users were content with their
decision regarding MHT use (3.91+1.31 vs. 3.68+1.35,
p=0.48 for users and non-users [range 1-5]). Women in
both groups rated their shared decision-making with their
doctor regarding MHT similarly (3.3+1.34 vs. 3.0+1.41,
p=0.185 [range 1-5]).

MENQOL scores did not differ between the groups
(Table 2).

The main reasons reported for MHT use

The main reasons for MHT use were recommendation of the
attending physician (n=46, 67.6%), menopausal symptoms
(n=29, 42.6%), fear of the onset of menopausal symptoms
(n=29, 42.6%), fear of the effect on bone density or heart
disease (n =28, 41.2%) and fear of aging (n =21, 30.9%). The
sum of answers exceeds 100% since women could choose
more than one answer.

Parameter MHT users (n=83) MHT non-users (n=59) p-Value
Demographic data
Age (years), mean = SD 46.59£6.73 53.26 +£8.39 0.000
Age at BSO (years), mean £ SD 40.82 +3.91 42.88+4.34 0.000
Body mass index 26.24+5.37 27.04+535 NS
BSO at age <45 years, n (%) 75 (90.3%) 42 (71.1%) 0.002
Marital status, n (%)
Single 2 (2.4%) 3 (5.1%) NS
Married 75 (90.3%) 52 (88.1%)
Separated/divorced 4 (4.8%) 2 (3.4%)
Widower 2 (2.4%) 2 (3.4%)
Level of education, n (%)
Elementary school 1 (1.2%) 0 NS
High school 8 (9.6%) 8 (13.5%)
Vocational school 2 (2.4%) 5 (8.5%)
University 72 (86.7%) 46 (77.9%)
Religious status, n (%)
Secular 38 (45.8%) 22 (37.3%) NS
Traditional 5 (6.0%) 8 (13.5%)
Religious 21 (25.3%) 22 (37.3%)
Ultraorthodox 4 (4.8%) 4 (6.7%)
General health and lifestyle, n (%)
Physical exercise 53 (63.8%) 33 (55.9%) NS
Sexually active 53 (63.8%) 34 (57.6%) 0.023
Diabetes 1(1.2%) 2 (3.4%) NS
Hypertension 2 (2.4%) 5 (8.5%) NS
Thrombophilia 0 0
Other 5 (6.0%) 7 (11.9%) NS
Any past use of hormonal contraception, n (%) 74 (89.1%) 44 (74.6%) NS
Risk-reducing mastectomy, n (%) 26 (31.3%) 11 (18.6%) NS
Previous surgeries, n (%) 24 (28.9%) 15 (25.4%) NS
Surgical menopause, n (%)
BSO only 70 (84.3%) 49/59 (83.0%) NS
Hysterectomy + BSO 13 (15.6%) 10 (16.9%)
Reason for BRCA testing, n (%)
Known family mutation 51 (61.4%) 27 (45.7%) 0.04
Genetic study 3 (3.6%) 2 (3.4%)
Significant family history 14 (16.9%) 23 (38.9%)
Gene mutated, n (%)
BRCA1 42 (50.6%) 29 (49.1%)
BRCA2 36 (43.3%) 27 (45.6%) NS
BRCA1+2 0 1 (1.7%)

BSO, bilateral salpingo-oophorectomy; MHT, menopausal hormone therapy; NS, not significant; SD, standard deviation.
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Table 2. Comparison of factors effecting decision-making in MHT users and non-users.

MHT users (n=68) MHT non-users (n=57) p-Value

Any explanation regarding MHT?, n (%)
Explanation by surgeon, n (%)

Explanation by MDC doctor or nurse, n (%)
Explanation by general gynecologist at HMO, n (%)
Other or do not recall, n (%)

To what extent did you understand the meaning of BSO prior to surgery? Mean +SD
In retrospect, to what extent did you understand the implication of BSO? Mean + SD

Paired t-test of BSO understanding prior to and retrospect
Decreased libido (range 1-5)

To what extent were you content with your decision regarding MHT? (Range 1-5)
To what extent did you feel that your doctor shared with you in the decision regarding MHT? (Range 1-5)

Knowledge regarding MHT total score
Score > 3

MENQOL vasomotor, mean + SD
MENQOL physical, mean +SD
MENQOL psychological, mean + SD
MENQOL sex, mean +SD

MENQOL total, mean + SD

50 (73.5%) 21 (36.8%) 0.000
32 (47.0%) 13 (22.8%) 0.000
1 (45.6%) 5 (26.3%) 0.05
1(16.2%) 5 (8.8%) NS
4 (5.9%) 2 (3.5%) NS
3.98+1.05 3.94+1.10 NS
338+136 3.47+1.34 NS
p = 0.0001 p = 0.0002
2914151 3.09+1.48 NS
391+1.31 3.68+135 NS
330£137 3.00:+ 141 0.185
3204147 138+161 0.0001
45 (66.2%) 11(19.3%) 0.0001
0.7+1.31 1.23+1.84 NS
137£1.19 153+£1.28 NS
136+1.14 143+£1.24 NS
2.01+1.92 230+2.19 NS
137+1.01 1534121 NS

?Any explanation: given by either the surgeon, MDT doctor, MDT nurse, general MDC or other.
BSO, bilateral salpingo-oophorectomy; HMO, health maintenance organization; MDC, multidisciplinary clinicc MENQOL, Menopause Specific Quality of Life

Questionnaire; MHT, menopausal hormone therapy; SD, standard deviation.

The main reasons reported for not using MHT

The main reasons for no MHT use were fear of cancer
(n=19, 33.3%), medical recommendation (n=14, 24.6%),
lack of symptoms (n=13, 22.8%), fear of side effects (n=9,
15.7%), use of alternative treatment (n =6, 10.5%) and med-
ical reason (n =15, 8.8%).

Reasons for discontinuation of MHT

The main reasons for discontinuation of MHT (n=11) were
fear of breast cancer (n=4, 3.6%), side effects (n=4, 3.6%),
medical recommendation (n=2, 1.8%), diagnosis of breast
cancer (n=1, 0.9%), bleeding (n=1, 0.9%) and two women
(1.8%) who felt that they did not need treatment any longer.

Multivariable predictors for MHT use

We performed multivariate analysis for MHT use, including
age <45 years at the time of RR-BSO, knowledge score, any
explanation on MHT use prior to the operation and whether
the women are sexually active or not. Complete data were
available for 91 women. The main significant finding was
that any explanation given to the women had a positive
effect on MHT use (odds ratio 4.318, 95% Cl [1.341-13.902],
p=0.014). Additionally, knowledge regarding the safety of
MHT and its impact on general health was positively associ-
ated with MHT use (odds ratio 2.001, 95% Cl [1.443-2.774],
p < 0.0001).

Open-ended questions regarding the RR-BSO experience
To allow women to discuss their experiences using their own
words and bring up whatever issues matter the most to
them, we asked several open-ended questions.

The first question was ‘What is important for you to say
to women about to undergo a risk-reducing surgery?’.

Sixty-two percent of our cohort (88 participants)
responded to this question, raising eight issues (Table 3, pre-
sented in descending order). Overall, their responses
reflected positive views of the procedure, primarily as a

means of preventing ovarian cancer and encouraging other
women to undergo surgery, with slightly fewer negative
views of the hardships around the procedure, predominantly
the side effects of entering menopause.

We also asked ‘Is there anything else on the subject of
risk reduction surgery which you would like to share
with us?'.

About a third of the women (n=54, 38%) answered this
question. Overall, the majority highlighted difficulties of early
menopause, recommending that implications of RR-BSO be
discussed ahead of time. Participants mentioned side effects
- physical, mental and sexual - and revealed a lack of agree-
ment among healthcare professionals concerning MHT use.
These responses demonstrate the considerable degree to
which women’s needs regarding the surgery go beyond
ovary removal and achieving full recovery. Women reported
needing information before the surgery as well as afterward.
In particular, women reported how little their doctors knew
of side effects and health issues; for example, the connection
between heart conditions and surgical menopause (Table 3).

Discussion

Our study highlights several factors predicting MHT use,
including younger age at surgery, possibly because the dele-
terious health consequences of the surgery are more promin-
ent at a younger age for BSO. Younger age will probably
affect the caring physician encouraging MHT use and
younger women choosing to use MHT. Multivariate analysis
reveals that medical recommendations for MHT use as well
as higher knowledge levels regarding the safety of MHT use
and its positive effects on general health are associated with
greater MHT use, possibly allowing women to choose MHT
treatment with greater confidence. That said, women -
regardless of their MHT usage - retrospectively evaluated
their pre-operational knowledge of the effects of BSO as
lower than what they felt it was at the time.

Understanding the factors associated with MHT use in
BRCA mutation carriers undergoing RR-BSO is essential for



158 S. ARMON ET AL.

Table 3. Summary of patients’ responses to the question ‘What do you think women should know prior to risk-reducing surgery?'.

Issue (n, %)

Examples (verbatim/translated from Hebrew)

Operation for prevention (23, 24%)

Menopause
General and MHT (22, 23%)

Encouraging others to do it (14, 15%)

Other (12, 13%)

Menopause
Sex life (7, 7%)

Fertility (7, 7%)
Difficult process (4, 4%)

Medical info (3, 3%)

Recommend it (12, 21%)

Side effects (12, 21%)

Medical disagreement on MHT (11, 19%)

Find out all implications ahead of time (11, 19%)

Other (10, 17%)

Medical issues (7, 12%)

Best to remove rather than live in fear of dying because of remaining ovaries
It is important to do, and the benefit outweighs the fear

You gain a ton of weight
You must consider that you will immediately go into menopause
Be aware that you should take MHT

| am grateful that | was advised to undergo the surgery
It is the right thing to do. You are a hero
| recommend it

To understand the true implications
Ask a lot of questions

Receive sexual counseling immediately! And have the husband be a full
partner in understanding the implication on the sex life
There is sex life after®

Freeze eggs beforehand
Make sure you are done having children

Recovery is a bit longer than what they tell you, but entirely doable
Prepare for changes and difficulties

Have it done laparoscopically, it is an easier recovery
Have follow-up with a specialist after surgery
In hindsight | would also remove the uterus to prevent cancer there

It has been 11 years since | had my ovaries and tubes removed (after family
completion) There is nothing to fear, | am not on hormones, living a
good, ordinary life overall, and mainly am here to share with you

Nobody prepared me for such difficult side effects post surgery, for a
decrease in quality of life, and if it was not for my online searches meant
to understand the phenomenon and to connect the surgery to severe
arthritis, | would not have known of appropriate MHT. | was stunned by
the number of HCPs, surgeon, hospital nurses, and OB/GYNs who do not
know to what degree the surgery can affect women

It is unclear how hormones affect the risk of having cancer. It is hard to get
hormones, and hormonal consultation

After the surgery | felt a sharp decrease in sexual desire. This had not been
discussed with me, and | think it should be discussed with women before
ovary removal. | cannot help but think that there is a perception that
women'’s sexual enjoyment is less of a priority than other values

Mental support is required throughout the decision-making process and post
surgery, regarding fear of risks, self-image, body-image and femininity

The option of hysterectomy was not mentioned, and neither was the issue of
the risk in keeping the uterus

Of our respondents, six women mentioned two issues. Therefore, we calculated percentages from the total number of responses, n=94. °This was the only
positive comment regarding sex life. MHT, menopausal hormone therapy; HCPs, health care providers; OB/GYNs, Obstetricains, Gynecologists.

improving women’s quality of life and general health.
Furthermore, addressing these factors might help women
concerned with the effects of early menopause and therefore
reluctant to proceed with risk-reducing surgery. Thus, MHT
and knowledge of its risks and benefits affect both quality of
life and longevity.

A previous descriptive qualitative research study aimed to
identify perspectives and factors associated with decision-
making in women undergoing early surgical menopause.
Their study included BRCA carriers as well as women who
underwent BSO for other benign indications. Participants
expressed that their experience prior to surgery was worse
than expected and noted that they did not receive adequate
support to prepare themselves to make decisions regarding
therapy. Women expressed the need to learn more about
symptoms of early menopause, treatment options and sup-
port resources prior to surgery. Women felt they had to be
self-advocates and seek support within the healthcare sys-
tem. Interestingly, 30% of the patients in the study were
BRCA carriers who emphasized that they received conflicting
data regarding the breast cancer risk associated with MHT
use [24].

Bilateral mastectomy rates were not significantly different
between the MHT users and non-users, but a larger

proportion of the MHT users underwent bilateral mastectomy
(31.3% vs. 18.6%). It is possible that mastectomy affected the
medical recommendation toward MHT use. However, the
relatively low rate of mastectomy in both groups limited the
possibility to accurately assess its effect on MHT use.
Additionally, a review assessed factors associated with
MHT use and decision-making following surgical menopause.
Although indication for surgery was not stated, the report
identified younger age, level of education, higher income
and adopting lifestyle behaviors as affecting MHT decision-
making following early surgical menopause. Internal factors
affecting decision-making were described as mostly percep-
tions, beliefs and values associated with MHT, as well as
knowledge and experiences with MHT. External factors
included physician’s recommendations and information sour-
ces [25]. It is therefore important to give the patient coher-
ent data on MHT use prior to surgery to improve uptake of
MHT treatment. Interestingly, we found that, in retrospect,
women realized that their pre-surgery knowledge on the
implications and side effects of the surgery was insufficient.
Prior to surgery, women did not consider themselves lacking
knowledge, so they did not probe their physicians for more
information. These findings dovetail with research exposing
that women'’s retrospective assessment of what they knew of



giving birth was substantially lower than how informed they
felt they were prior to the delivery [26]. This consistent trend
implies that patients may be unaware that they lack informa-
tion, and not actively seek it.

The importance of a physician’s recommendation is con-
sistent with previous studies, as it has been described as an
essential factor in decision-making regarding MHT use, and
likewise affects decision-making regarding risk-reducing sur-
geries in BRCA carriers [27].

Furthermore, in a cross-sectional study of postmenopausal
women evaluating factors associated with MHT use in the
general population, the decision for MHT use was influenced
by the physicians’ specialty, with gynecologists preferring
MHT use compared to family physicians who did not favor
MHT use [28].

Although MHT use following RR-BSO was not found to
increase breast cancer risk in retrospective and longitudinal
studies and in meta-analysis, patients and caregivers might
still be reluctant to use MHT for safety reasons, as stated pre-
viously. Therefore, emphasizing the importance of updating
physicians and counseling patients prior to and following
surgery is imperative. Expectations regarding menopausal
symptoms and MHT use should be addressed in specialized
clinics with follow-up and monitoring of long-term out-
comes [29].

In light of previous studies and our results, it is clear that
a physician’s recommendation, including the gynecologic
surgeon, is a powerful determinant, and failure to discuss
treatment options in any detail may be perceived as an indir-
ect recommendation against treatment [25]. Our finding
emphasizes the need for the physician to discuss MHT safety
and its importance for women’s health and well-being.

Our MENQOL results did not show a difference between
MHT users and non-users. A review assessing the quality of
life following RR-BSO found that MHT use improved quality
of life, alleviating vasomotor symptoms. However, the
improvement of sexual function with MHT is inconsistent.
MHT decreased pain and discomfort, while other aspects of
sexual activity did not show improvement [30]. Therefore,
sexual function should be addressed separately from
MHT use.

Our study has several strengths. First, although this study
was performed in a single MDC, patients attend the clinic
from all over the country and undergo surgery in different
medical centers by various physicians. These factors increase
the diversity of our population. Similarly, our high response
rate (89.1% of eligible patients) suggests no selection bias or
response bias. These two factors contribute to the generaliz-
ability of our findings.

Our study has several limitations, primarily its retrospect-
ive nature. On average, the participants had RR-BSO surgery
11.6 years before the survey. The information is based on rec-
ollection, with symptoms and perceptions that might have
changed over time. In addition, women filled out the ques-
tionnaire only after or during MHT use. Therefore, their
MENQOL results represent their symptoms while on MHT
treatment, with no baseline for comparison.
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Limitations notwithstanding, our work highlights the
under-utilization of MHT in RR-BSO women (only 54.6% of
women), despite its considerable benefits. It also emphasizes
the role that physicians, and surgeons have in recommend-
ing MHT to these women. Educating physicians and patients
regarding the safety and general health benefits of MHT use
is important and may increase patients’ uptake of MHT use
and preserve their general health and well-being.

Potential conflict of interest No potential conflict of interest was
reported by the authors.

Source of funding Nil.

ORCID

T. Miron-Shatz http://orcid.org/0000-0002-8877-0768
N. Srebnik http://orcid.org/0000-0003-0488-9313
References

[11  Antoniou A, Pharoah PDP, Narod S, et al. Average risks of breast
and ovarian cancer associated with BRCA1 or BRCA2 mutations
detected in case series unselected for family history: a combined
analysis of 22 studies. Am J Hum Genet. 2003;72(5):1117-1130.

[2] Daly MB, Pal T, Berry MP, et al. Genetic/familial high-risk assess-
ment: breast, ovarian, and pancreatic, version 2.2021, NCCN
Clinical Practice Guidelines in Oncology. J Natl Compr Canc Netw.
2021;19(1):77-102.

[3] Rebbeck TR, Lynch HT, Neuhausen SL, et al. Prophylactic oophor-
ectomy in carriers of BRCAT or BRCA2 mutations. N Engl J Med.
2002;346(21):1616-1622.

[4]  Finch APM, Lubinski J, Mgller P, et al. Impact of oophorectomy
on cancer incidence and mortality in women with a BRCA1 or
BRCA2 mutation. J Clin Oncol. 2014;32(15):1547-1553.

[5] Parker WH, Broder MS, Chang E, et al. Ovarian conservation at
the time of hysterectomy and long-term health outcomes in the
nurses’ health study. Obstet Gynecol. 2009;113(5):1027-1037.

[6] Rocca WA, Grossardt BR, de Andrade M, et al. Survival patterns
after oophorectomy in premenopausal women: a population-
based cohort study. Lancet Oncol. 2006;7(10):821-828.

[71  Faubion SS, Kuhle CL, Shuster LT, et al. Long-term health conse-
quences of premature or early menopause and considerations for
management. Climacteric. 2015;18(4):483-491.

[8] Hickey M, Moss KM, Mishra GD, et al. What Happens After
Menopause? (WHAM): a prospective controlled study of cardio-
vascular and metabolic risk 12 months after premenopausal risk-
reducing bilateral salpingo-oophorectomy. Gynecol Oncol. 2021;
162(1):88-96.

[9]1 Gordhandas S, Norquist BM, Pennington KP, et al. Hormone

replacement therapy after risk reducing salpingo-oophorectomy

in patients with BRCAT or BRCA2 mutations; a systematic review
of risks and benefits. Gynecol Oncol. 2019;153(1):192-200.

Pinkerton JV, Aguirre FS, Blake J, et al. The 2017 hormone ther-

apy position statement of the North American Menopause

Society. Menopause. 2017;24:728-753.

Rossouw JE, Anderson GL, Prentice RL, et al. Risks and benefits of

estrogen plus progestin in healthy postmenopausal women: prin-

cipal results from the Women'’s Health Initiative randomized con-
trolled trial. JAMA. 2002;288(3):321-333.

Banks E, Beral V, Bull D, et al. Breast cancer and hormone-replace-

ment therapy in the Million Women Study. Lancet. 2003;

362(9382):419-427.

Huber D, Seitz S, Kast K, et al. Hormone replacement therapy in

BRCA mutation carriers and risk of ovarian, endometrial, and

[10]

(1

[12]

[13]



160 S. ARMON ET AL.

[14]

[15]

[16]

171

[18]

[19]

[20]

[21]

[22]

breast cancer: a systematic review. J Cancer Res Clin Oncol. 2021;
147(7):2035-2045.

Vermeulen RFM, Korse CM, Kenter GG, et al. Safety of hormone
replacement therapy following risk-reducing salpingooophorec-
tomy: systematic review of literature and guidelines. Climacteric.
2019;22(4):352-360.

Kotsopoulos J, Gronwald J, Karlan BY, et al. Hormone replace-
ment therapy after oophorectomy and breast cancer risk among
BRCA1 mutation carriers. JAMA Oncol. 2018;4(8):1059-1065.
Michaelson-Cohen R, Gabizon-Peretz S, Armon S, et al. Breast
cancer risk and hormone replacement therapy among BRCA car-
riers after risk-reducing salpingo-oophorectomy. Eur J Cancer.
2021;148:95-102.

Gaba F, Manchanda R. Systematic review of acceptability, cardio-
vascular, neurological, bone health and HRT outcomes following
risk reducing surgery in BRCA carriers. Best Pract Res Clin Obstet
Gynaecol. 2020;65:46-65.

Cohen JV, Chiel L, Boghossian L, et al. Non-cancer endpoints in
BRCA1/2 carriers after risk-reducing salpingo-oophorectomy. Fam
Cancer. 2012;11(1):69-75.

Segerer R, Peschel C, Kdmmerer U, et al. Factors impacting on
decision-making towards prophylactic surgeries in BRCA mutation
carriers and women with familial predisposition. Breast Care
(Basel). 2020;15(3):253-259.

Flippo-Morton T, Walsh K, Chambers K, et al. Surgical decision
making in the BRCA-positive population: institutional experience
and comparison with recent literature. Breast J. 2016;22(1):35-44.
Grandi G, Sola VB, Cortesi L, et al. BRCA mutation carriers’ per-
ceptions on postmenopausal hormone therapy: an ltalian study.
Psychooncology. 2021;30(10):1711-1719.

Wills S, Ravipati A, Venuturumilli P, et al. Effects of vaginal estro-
gens on serum estradiol levels in postmenopausal breast cancer

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

survivors and women at risk of breast cancer taking an aroma-
tase inhibitor or a selective estrogen receptor modulator. J Oncol
Pract. 2012; 8(3):144-148.

Hilditch JR, Lewis J, Peter A, et al. A menopause-specific quality
of life questionnaire: development and psychometric properties.
Maturitas. 1996;24(3):161-175. https://pubmed.ncbi.nim.nih.gov/
8844630/

Siyam T, Ross S, Shandro T, et al. Perspectives and decision-mak-
ing about menopausal therapies in women who had bilateral
oophorectomy. Menopause. 2018;25(7):795-802.

Siyam T, Carbon J, Ross S, et al. Determinants of hormone ther-
apy uptake and decision-making after bilateral oophorectomy
(BO): a narrative review. Maturitas. 2019;120:68-76.

Miron-Shatz T, Konheim-Kalkstein YL. Preparedness and support,
not personality, predict satisfaction in unplanned caesarean
births. J Obstet Gynaecol. 2020;40(2):171-175.

Madalinska JB, Van Beurden M, Bleiker EMA, et al. Predictors of
prophylactic bilateral salpingo-oophorectomy compared with
gynecologic screening use in BRCA1/2 mutation carriers. J Clin
Oncol. 2007;25(3):301-307.

Levy BT, Ritchie JM, Smith E, et al. Physician specialty is signifi-
cantly associated with hormone replacement therapy use. Obstet
Gynecol. 2003;101(1):114-122.

Lobb EA, Butow PN, Barratt A, et al. Communication and informa-
tion-giving in high-risk breast cancer consultations: influence on
patient outcomes. Br J Cancer. 2004;90(2):321-327.

Siyam T, Ross S, Campbell S, et al. The effect of hormone therapy
on quality of life and breast cancer risk after risk-reducing sal-
pingo-oophorectomy: a systematic review. BMC Womens Health.
2017;17(1):1-13.


https://pubmed.ncbi.nlm.nih.gov/8844630/
https://pubmed.ncbi.nlm.nih.gov/8844630/

	Abstract
	Introduction
	Methods
	Statistical analysis

	Results
	Sociodemographic and clinical characteristics
	Psychosocial factors affecting MHT use
	The main reasons reported for MHT use
	The main reasons reported for not using MHT
	Reasons for discontinuation of MHT
	Multivariable predictors for MHT use
	Open-ended questions regarding the RR-BSO experience


	Discussion
	Potential conflict of interest
	Source of funding
	Orcid
	References


