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Abstract

Importance and Objectives: Many breast cancer survivors struggle
with menopausal symptoms due to oncological treatment-induced
hormone deficiency, or because they experience menopause some
years after completing treatment, but have limited menopause
treatment options. Estrogen replacement therapy is the most
effective treatment for menopausal symptoms, but is not
recommended after breast cancer because it can increase the risk
of relapse. Our objectives were to review the evidence and develop
a consensus statement to define the role of menopausal hormone
therapy after breast cancer, and to highlight evidence gaps to
inform future research.

Methods: A 25-member multidisciplinary panel developed the
consensus statements using a modified Delphi methodology. The
panel consisted of 18 senior doctors who voted (5 GP menopause
specialists, 5 gynecologists, 4 medical oncologists, 3 breast

surgical oncologists, and 1 breast radiologist), and 7 members
who did not vote (4 patient representatives, 1 medical oncologist,
1 urologist and 1 administrator). Consensus was defined as
≥ 70% agreement with low-to-moderate variation in extent of
agreement (mean absolute deviation from median of ≤ 0.75). We
reviewed current evidence relating to use of vaginal and systemic
menopausal hormone therapy (“MHT”, also known as “hor-
mone therapy,” “HT” or “hormone replacement therapy,”
“HRT”) after breast cancer diagnosis, and adjuvant endocrine
(anti-estrogen) therapy, and developed a narrative synthesis.
Finally, four additional breast cancer specialists peer-reviewed
the manuscript.

Discussion and Conclusions: The panel agreed that some women
may choose to take MHT, (off-label use) and accept an increased
risk of relapse in exchange for relief from menopausal symptoms
and an improved quality of life, and that preferences may vary
according to individual circumstances and the absolute risk of
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relapse. All respondents agreed or strongly agreed with state-
ments supporting shared decision making and individualized
menopause care (MADM 0.29). In our review of the literature,
we found mainly moderate quality evidence concerning use of
vaginal and systemic estrogen after breast cancer, and high
quality evidence concerning the benefits of anti-estrogen therapy
for estrogen receptor positive breast cancer. Based on the
available data, we recommend that shared decisions are based
on (1) an individual’s menopausal symptoms and impact on
quality of life, (2) the potential increase in an individual’s risk of
relapse by use of menopausal hormone therapy, and (3) patient
preferences, views and treatment goals. Clinicians and patients
can use our findings to make informed menopause treatment
choices after breast cancer. We strongly recommend registering
all patients considering MHT after breast cancer in a clinical
study (eg, MENopausal hormone therapy and Outcomes After
Breast Cancer, the MENO-ABC trial).

KeyWords:Breast cancer, Informed choice,Menopause,Menopausal
hormone therapy, Shared decision making.

(Menopause 2026;33:000–000)

Breast cancer is the most common cancer worldwide.1
Although more common in postmenopausal women,

around one in five women are premenopausal at diagnosis.2
Due to earlier diagnosis and therapeutic advances, the
prognosis has substantially improved over the last 30 years.3‐5
In the United Kingdom, the 10-year net survival rate for
women diagnosed with breast cancer between the ages of 40
and 60 is about 87%.6 Consequently, there are currently
700,000 women who have been treated for breast cancer in
the United Kingdom, including ∼140,000 women who were
premenopausal at diagnosis, many of whom have experi-
enced, or will experience, menopause during or after
treatment for breast cancer.7

The prevalence of menopausal symptoms in the
general population is poorly documented. In a 2021
telephone survey, 75% of Spanish perimenopausal women
and 86% of Spanish postmenopausal women reported at
least one menopausal symptom (1.6% and 2.5% were
taking menopausal hormone therapy, respectively).8
Among perimenopausal women, the most common
symptoms were hot flushes (67%), insomnia (59%), and
night sweats (55%), whereas in postmenopausal women
the most common symptoms were vaginal dryness (57%),
skin dryness (46%), and reduced sexual desire (44%).

Limited observational data suggest that menopausal
symptoms may be more frequent, more severe, and/or more
persistent after breast cancer.9,10 In a pooled data analysis,
women with a history of breast cancer reported a higher
symptom prevalence compared with women without a
history of breast cancer (hot flushes: 82% vs. 39%, night
sweats: 69% vs. 38%, sleep disturbance: 82% vs. 71%,
fatigue: 91% vs. 85%, difficulty concentrating: 75% vs. 57%,
crying: 37% vs. 22%, irritability: 67% vs. 59%, and
musculoskeletal pain: 84% vs. 76%); and were

more likely to experience moderate-to-severe symptoms
(hot flushes 55% vs. 12%, night sweats 37% vs. 11%, sleep
disturbance 38% vs. 29%, fatigue 48% vs. 36%, difficulty
concentrating 24% vs. 12%, crying 6% vs. 4%, irritability
16% vs. 14%, musculoskeletal pain 45% vs. 23%).11
Premenopausal women treated with chemotherapy and/or
ovarian suppression are more likely to experience an early
menopause12‐14 and more severe menopausal symptoms
compared with women treated with tamoxifen alone,15 or
with women without a history of breast cancer in the
general population.16 Vasomotor symptoms are commonly
reported side effects of tamoxifen, whereas arthralgia,
vaginal dryness and sexual dysfunction are more frequently
associated with aromatase inhibitors (AIs).17

Notably, randomized placebo-controlled clinical
trials have not found large differences in the prevalence
of menopausal symptoms between women treated with
tamoxifen or AIs versus placebo,18 suggesting that these
symptoms may not always be causally related.

The most effective treatment for menopausal symp-
toms is menopausal hormone therapy (MHT), also known
as hormone therapy or hormone replacement therapy
(HRT).19‐22 MHT also reduces the incidence of osteopor-
otic fractures (from 9.2% to 6.2%, RR: 0.74, 95% CI: 0.69-
0.80),23 and is recommended for the prevention of
osteoporosis in postmenopausal women.19,20,22,24 Women
who experience premature menopause (menopause before
age 40) or early menopause (menopause age 40-44 y) are
at increased risk of fracture and cardiovascular disease
(CVD), and estrogen replacement is recommended at least
until the age of natural menopause unless contraindicated
(eg, history of breast cancer).19,20,22,25,26 Oral estrogen
formulations are associated with an increased risk of
venous thromboembolism and stroke, but transdermal
estradiol bypasses hepatic first-pass metabolism and has
not been shown to increase the risk of thromboembolic
events in observational studies.27‐30

MHT is usually contraindicated after breast cancer31,32
because estrogen is considered a growth stimulant and
treatment of cancer generally aims to change the environ-
ment that caused it to grow. Endocrine manipulation for the
treatment of cancer was first discovered in 1896, when Sir
George Beatson performed bilateral oophorectomy on three
patients with advanced breast cancer; all three improved, one
dramatically so.33 Since then, large randomized clinical trials
have confirmed that reducing or eliminating exposure to
estrogen improves overall survival after breast cancer.
Therefore, recreating a potentially cancer-stimulating envi-
ronment by replacing estrogen in perimenopausal or
postmenopausal women is expected to jeopardize overall
survival after breast cancer.

Consequently, nonhormone treatment options are
preferred. Some antidepressants and anticonvulsants (pre-
gabalin, gabapentin) can improve vasomotor symptoms,
and vaginal moisturisers can improve genitourinary
symptoms.34,35 However, nonhormone treatments are not
effective for all menopausal symptoms and, like any
drug, can cause side effects.36,37 Side effects include
sexual dysfunction Selective Seratonin Reuptake Inhibitors
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(SSRIs),38,39 an increased risk of fracture (SSRIs),40,41
cognitive decline (anticholinergics),42,43 and withdrawal/
dependency (SSRIs, pregabalin and gabapentin).44

While recommending against the use of MHT after
breast cancer is justified to reduce the risk of breast cancer
relapse and death, it should be acknowledged that some
patients may consider maintaining quality of life to be of
equal or greater importance. If one assumes that the risk of
tumor recurrence by use of MHT is linearly proportional to
the background risk, then the absolute increase in risk will
vary from patient to patient according to the type of tumor
and the background risk of recurrence. Up to one-half of
breast cancer survivors may choose to accept a small
increased risk of recurrence and breast cancer death in
exchange for an improvement in their quality of life and/or to
reduce future risk of osteoporosis.45‐48 To make an informed
MHT treatment decision, the absolute magnitudes of the
risks and benefits associated with endocrine manipulation
(adjuvant endocrine treatment and MHT) must be properly
understood by both the clinician and the patient.

The purpose of this paper was to review and collate
the evidence regarding the use of vaginal and systemic
hormone therapy after breast cancer, and to develop an
expert consensus. Our aims were to synthesize a clear and
comprehensive evidence-based discussion to support
clinician-guided shared decision-making and to improve
the quality of menopause care after breast cancer. Further,
it was hoped that defining evidence gaps would stimulate
future research in this complex field, including registration
studies and randomized clinical trials, to improve patient
outcomes and quality of life after breast cancer.

METHODS
In January 2022, a multidisciplinary panel was

convened to develop an Expert Consensus Statement
(ECS). A Steering Group was appointed, consisting of a
Chair (S.G.), an assistant chair (L.N.), a methodologist
(S.P.), and a staff liaison, to steer the ECS development
process. We purposively sampled 22 clinicians with
experience in the management of women with breast
cancer. Clinicians were invited to participate if they had
relevant clinical experience and were interested in improv-
ing menopause-related breast cancer aftercare (based on
previous collaborations and/or conversations with mem-
bers of the Steering Group). Nineteen of the 22 doctors
invited agreed to participate: five General Practitioners
(GPs, known in the United States as family physicians)
with a special interest in menopause care (S.G., L.N.,
R.L., S.B., and A.M.), five gynecologists (J.S., I.M., D.R.,
K.E., and T.D.), three breast surgical oncologists (N.A.,
R.G., and G.B.), five breast medical oncologists (T.B.,
C.M., A.B., and two anonymous), and one breast
radiologist (S.M.) (Supplemental Material, Table S1,
Supplemental Digital Content 1, http://links.lww.com/
MENO/B400). One medical oncologist (A.B.) con-
tributed to the discussion but declined to participate in the
voting rounds, leaving 18 voting members. We also re-
cruited six non-voting members: one urologist familiar

with the Delphi technique (S.P.), four patient representa-
tives (women with lived experience of menopause after
breast cancer), and one administrator.

Expert Consensus Statements were developed
using the methodology outlined in the 2015 Clinical
Consensus Statement Development Manual produced by
the American Academy of Otolaryngology—Head and
Neck Surgery Foundation (AAO-HNSF).49 A literature
search was conducted using Medline, Embase, and the
Cochrane library to search for published articles relating
to the use of vaginal hormones (vaginal estrogen and de-
hydroepiandrosterone, DHEA) and systemic hormone
therapy (systemic estrogen +/− a progestogen and/or tes-
tosterone) in breast cancer survivors. We also identified
guidance and policy concerning shared decision making and
informed consent. An online meeting was held to discuss the
results of the literature search, and panel members were
invited to submit research questions based on perceived key
opportunities to (1) address controversial clinical issues, (2)
reduce variability in care, (3) clarify evidence gaps, and/or
(4) improve quality of care. Lay members were included at
this early stage to capture the patient perspective.

Ninety-seven topic questions were submitted by the
group. Duplicates and questions relating to topics beyond
the scope of the ECS were removed, leaving 37 questions
(Supplemental Material, Table S2, Supplemental Digital
Content 1, http://links.lww.com/MENO/B400). Based on
these, the Steering Group drafted 38 consensus statements
informed by the topic questions, organized into three cat-
egories: vaginal hormone therapy, systemic estrogen/pro-
gestogen therapy, and systemic testosterone therapy
(Supplemental Material, Table S3, Supplemental Digital
Content 1, http://links.lww.com/MENO/B400). An online
survey was created using SurveyMonkey,50 and distributed
to the panel (n= 18 clinicians). Panellists were asked to
anonymously rate their level of agreement with each
statement using a five-point Likert scale51 (from “1” =
strongly disagree to “5” strongly agree), and invited to add
comments to facilitate post survey discussions. Participants
were given 2 weeks to submit their responses.

A second meeting was held to discuss the state-
ments that had failed to reach consensus in the first
round, with reference to the supporting literature.
Statements deemed ambiguous were reworded, and
statements that lacked sufficient supporting evidence to
inform an expert opinion were rejected. The Steering
Group wrote two new statements using feedback from
the panel. The reworded and new statements were
circulated in a second voting round (Supplemental
Material, Table S4, Supplemental Digital Content 1,
http://links.lww.com/MENO/B400).

All statements reached consensus or had been rejected
after the second voting round. The group met to review the
statements and made minor changes to six items to more
accurately reflect that the evidence informing the expert
opinion was limited (Supplemental material, Table S5,
Supplemental Digital Content 1, http://links.lww.com/
MENO/B400). All six statements were recirculated, and
consensus was confirmed in a third round.

Menopause � Volume 33, Number 1, January 2026 MHT for breast cancer patients

© 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The Menopause Society. | 3

http://links.lww.com/MENO/B400
http://links.lww.com/MENO/B400
http://links.lww.com/MENO/B400
http://links.lww.com/MENO/B400
http://links.lww.com/MENO/B400
http://links.lww.com/MENO/B400
http://links.lww.com/MENO/B400


Consensus has been defined differently across Delphi
studies and no agreement exists on which are the best criteria
to use.52 A combination of statistics is recommended to
reduce subjectivity and improve the validity of results.53
Percentage agreement and extent of agreement are both
considered robust measures.54 We therefore defined con-
sensus as ≥ 70% agreement, meaning ≥70% of participants
agreed (Likert score 4.0) or strongly agreed (Likert score 5.0)
with the statement, and low to moderate variation in extent
of agreement. The variation in extent of agreement was
assessed using the mean absolute deviation from the median
(MADM).55 The degree of variation was categorized into
low, moderate, and high variation according to thirds of the
observed MADM scores (low < 0.52, moderate 0.52-0.75,
high > 0.75).56 Statements with high variation in extent of
agreement (MADM > 0.75) were excluded.

We subsequently invited a Professor of Surgery and
Oncology (J.S.V.) to contribute to the analysis, interpret
the data, co-write and oversee the literature review and
synthesis of the evidence, which forms a significant portion
of the manuscript. Because there are limited data from
studies in which women with a history of breast cancer
have received MHT, we additionally considered evidence
from adjuvant endocrine treatment trials. We classified the
certainty of the evidence using GRADE criteria,57 and the
level of evidence using the Oxford Centre of Evidence-
Based Medicine (OCEBM) Levels of Evidence criteria.58

Finally, we invited four breast cancer specialists (S.C.,
a Medical Oncologist; M.D., a Professor of Surgical Sciences
and Breast Cancer; J.S.T., a Professor of RadiationOncology;
and S.U., a Consultant Breast Radiologist) to review and
approve the manuscript. Two interested Health Care experts
with lived experience of breast cancer also provided feedback.

In summary, this was an iterative, collaborative
process with synthesis of findings from expert opinion and
evidence review. The initial consensus development was
primarily led by menopause specialists (GPs and gynecol-
ogists with a special interest in menopause, n= 10), with
input from breast cancer specialists (n= 8). Subsequently,
a GP and menopause specialist (S.G.) and cancer surgeon
and oncologist specialising in breast cancer (J.S.V.) jointly
reviewed the evidence and co-wrote the narrative review.
Finally, the manuscript was peer reviewed by four breast
cancer specialists.

RESULTS: SUMMARY OF THE AVAILABLE
EVIDENCE AND EXPERT OPINION

CONCERNING THE USE OF VAGINAL AND
SYSTEMIC MHT AFTER BREAST CANCER
Table 1 summarizes the quality57 and level58 of the

available evidence concerning the use of vaginal and sys-
temic MHT including testosterone after breast cancer. A
summary of the panel consensus and evidence-based
opinion is also provided.

RESULTS: THE CONSENSUS STATEMENTS
Of the 25-member multidisciplinary panel, 23

discussed all the consensus statements. Eighteen senior

doctors voted (4 medical oncologists, 5 GP menopause
specialists, 5 gynecologists, 3 breast surgical oncologists,
and 1 breast radiologist). Seventeen of eighteen voted in
round 1 (response rate 94%); one gynecologist who
had voted retired and left the group in December 2022.
All 17 remaining doctors responded in round 2 (response
rate 100%). Fifteen of seventeen doctors responded in
round 3 (response rate 88%).

Thirty-four statements achieved consensus across three
voting rounds (≥ 70% agreement, MADM ≤ 0.75)
(Tables 2–4). One statement (statement 13) achieved con-
sensus but was subsequently rejected because the panel
agreed that a lack of evidence did not equate to evidence of
safety (ambiguous). Of the 33 remaining statements, six
achieved the highest level of consensus (≥ 70% agreed or
strongly agreed with the statement plus low variation in ex-
tent of agreement, MADM <0.52). Statements that ach-
ieved the highest consensus are highlighted in bold. Six
statements were rejected (< 70% agreement and/or MADM
> 0.75), mainly because it was deemed that there was in-
sufficient evidence to inform an expert opinion (Table 5). An
overview of the development process is presented in Figure 1.

DISCUSSION AND NARRATIVE REVIEW
OF THE EVIDENCE

We herein review the evidence that informed the
acquired consensus alongside the relevant issues that are
important to consider when making decisions about MHT
after breast cancer.

Where used, the term “progestin” refers to synthetic
progestogens (such as medroxyprogesterone acetate and
norethisterone); whereas “progesterone” refers to the
primary progestogenic hormone synthesized in the human
body, and present in body-identical micronised progester-
one formulations (eg, Utrogestan, Gepretix, and
Prometrium).78 “Body-identical” MHT refers to licensed,
regulated, plant-derived, 17β-estradiol and micronized
progesterone formulations. It does not include unregu-
lated, custom-compounded hormones that are manufac-
tured in independent pharmacies (known in the UK as
“bio-identical”), which are not recommended due to a lack
of evidence for efficacy and safety.79

PROVEN BENEFITS OF ADJUVANT ENDOCRINE
(ANTI-ESTROGEN) THERAPY FOR BREAST

CANCER
Clinicians involved in the care of women experiencing

menopausal symptoms after breast cancer diagnosis should
understand the rationale supporting the use of adjuvant
endocrine treatment, and the benefits and risks of different
adjuvant endocrine treatment strategies, to facilitate a
discussion of all the available menopause treatment options
and enable women to make informed treatment choices.
Tailoring the adjuvant endocrine treatment regimen to the
individual to minimize side effects improves adherence and
may obviate the need for MHT, or delay anMHT treatment
decision until later, when the risk of recurrencemay be lower.
An understanding of the absolute benefits associated with
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TABLE 1. Summary of the available evidence and expert opinion concerning the use of vaginal and systemic MHT after
breast cancer

Evidence Panel consensus/opiniona

Vaginal estrogen and/or vaginal
DHEA after DCIS, ER negative
and ER positive breast cancer

� Moderate quality evidence showing no increase in risk of
relapse by use of vaginal hormones (level 2a)b

� High quality evidence of benefit (relief of menopausal
genitourinary symptoms) (level 1a)c

� Vaginal estrogen and DHEA are unlikely to
increase the risk of relapse or breast cancer death,
mainly because there is minimal systemic
absorption

� Can be used after breast cancer to treat
genitourinary syndrome of menopause (GSM)

Systemic MHT after DCIS � No data (no evidence that MHT increases or decreases the
risk of relapse or second breast cancer)

� High-quality evidence showing reduced risk of second
breast cancer by use of adjuvant endocrine therapy to
reduce estrogen/estradiol exposure (level 1a)d

� High-quality evidence of benefit (relief of menopausal
symptoms) (level 1b)e

� Estrogen-only MHT is unlikely to increase the risk
of second breast cancerf

� Estrogen combined with a synthetic progestin is
likely to increase the risk of developing a new
(second) breast cancer.f The risk is likely to be
lower if women are prescribed body-identical vs.
synthetic hormonesf

� MHT is likely to increase the risk of progression
and relapse if there is residual ER positive disease
(incompletely excised ER positive DCIS and/or foci
of ER positive invasive disease)

� In the event of an ER positive relapse or second
breast cancer, it is likely to grow more quickly by
use of MHT

� Can be cautiously used to treat menopausal
symptoms in women with a history of DCIS. The
improvement in QOL is likely to be substantial for
women with severe menopausal symptoms, and the
increased risk from breast cancer is likely to be small

� Patients considering MHT after DCIS should be
encouraged to participate in a clinical trial (eg,
MENO-ABC)

Systemic MHT after ER negative
breast cancer

� No high-quality data (no high-level evidence that MHT
increases or decreases the risk of relapse or second breast
cancer)

� Low-quality evidence suggests estrogen-only MHT may
decrease the risk of relapse/second breast cancer (level 2b)g

� High-quality evidence showing risk of relapse is not
reduced by adjuvant endocrine therapy to reduce estrogen/
estradiol exposure (level 1a)

� High-quality evidence of benefit (relief of menopausal
symptoms) (level 1b)e

� In the absence of estrogen receptors, MHT is
unlikely to increase the risk of relapse because AET
does not reduce relapse of ER negative breast
cancerh

� Estrogen-only MHT is unlikely to increase the risk
of second breast cancerf

� Estrogen combined with a synthetic progestin is
likely to increase the risk of developing a new
(second) breast cancer.f The risk is likely to be
lower if women are prescribed body identical vs
synthetic hormonesf

� In the event of an ER positive relapse or ER
positive second breast cancer, the tumor is likely to
grow more quickly in women taking MHT.

� Can be cautiously used to treat menopausal
symptoms in women with a history of ER negative
breast cancer. The improvement in QOL is likely to
be substantial for women with severe menopausal
symptoms, and the increased risk from breast
cancer is likely to be small.

� Patients considering MHT after ER negative breast
cancer should be encouraged to participate in a
clinical trial (eg, MENO-ABC)

Systemic MHT after ER positive
breast cancer

� Moderate quality RCT evidence for increased risk of
relapse and/or second breast cancer by use of MHT (level
1b).i

� High-quality evidence showing reduced risk of relapse,
second breast cancer and death by use of adjuvant
endocrine therapy to reduce estrogen/estradiol exposure in
RCTs (level 1a).

� High-quality evidence of benefit (relief of menopausal
symptoms) (level 1b)e

� Estrogen +/− a progestogen is likely to increase the
risk of relapse after ER positive breast cancer,
especially within 5-10 years of diagnosis, because
AET reduces the risk of relapse, second breast
cancer, and breast cancer mortality after ER
positive breast cancer

� The magnitude of the increase in risk is likely to be
dependent on the background risk of relapse

� The improvement in QOL is likely to be substantial
for women with severe menopausal symptoms

� Can be used to treat menopausal symptoms in
women with a history of ER positive breast cancer,
but with a high level of caution

� Patients considering MHT after ER positive breast
cancer should be encouraged to participate in a
clinical trial (eg, MENO-ABC)
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estrogen suppression (aromatase inhibitors) or estrogen
receptor blockade (tamoxifen) may also help clinicians
to estimate the absolute risk of breast cancer recurrence
or death if women use estrogen replacement therapy during
or after completing adjuvant endocrine therapy.

Adjuvant endocrine treatment: definitions and
trends in breast cancer mortality

Most patients with early breast cancer will be cured
by surgery alone. In most of the developed world,
mortality from breast cancer has almost halved over the
last 40 years.80,81 For example, in the United Kingdom,

the age-standardized mortality rate decreased from ∼30/
100,000 in 1985 to 15/100,000 in 2017 (Fig. 2).80 The
decrease in mortality is due to a combination of factors
including earlier presentation (small effect), improve-
ments in surgery and radiotherapy, and the introduction
of chemotherapy and tamoxifen in the 1970s and 1980s,
followed by newer chemotherapeutic agents such as
taxanes in the 1990s, and aromatase inhibitors and anti-
HER2 therapies in the early to mid-2000s. The initial
decline in mortality is likely mainly due to tamoxifen,
because more women have ER positive tumors and re-
ceive tamoxifen (∼80% receive tamoxifen vs. 40% receive

TABLE 1. (continued)

Evidence Panel consensus/opiniona

Systemic testosterone therapy
after DCIS, ER negative and
ER positive breast cancer

� Low-quality evidence showing no increase in risk of
primary breast cancer and breast cancer relapse (level 2b)j

� High-quality evidence showing beneficial effect on libido
and sexual function (level 1b); low-quality evidence of
benefit for other menopausal symptoms (level 2b)k

� Testosterone is unlikely to increase the risk of
relapse and/or second breast cancer

� Testosterone is likely to improve libido and sexual
function, and may improve other menopausal
symptoms and overall quality of life

� Women with a history of breast cancer can be
offered a trial of testosterone therapy to treat low
libido and sexual dysfunction, but with caution as
data are scant

� Patients considering testosterone after breast cancer
should be encouraged to participate in a clinical
trial (eg, MENO-ABC)

AET, adjuvant endocrine therapy (aimed to reduce exposure to estrogen/ estradiol); DCIS, ductal carcinoma in situ; DHEA, dehydroepiandrosterone; ER, estrogen
receptor; GSM, genitourinary syndrome of menopause; MENO-ABC, MENopausal hormone therapy and Outcomes After Breast Cancer; MHT, menopausal hormone
therapy; QOL, quality of life; RCT, randomized clinical trial.

aMHT should only be offered to breast cancer patients after due discussion of the risks and benefits, tailored to the patient’s medical history and personal circumstances.
bMeta-analysis of observational cohort studies.59
cEvidence for relief of GSM is summarized in clinical practice guidelines.60-62
dChemoprevention trials have demonstrated reduced risk of second breast cancer in women treated with endocrine therapy after DCIS.63,64
eEvidence for relief of menopausal symptoms is summarized in clinical practice guidelines.19,20,22
fBased on meta-analyses of RCT data (estrogen alone, estrogen + progestin), a systematic review of observational study data (estrogen + progestin), and a prospective

cohort study (estrogen + progesterone) in women with no prior history of breast cancer.65-67
gA single prospective observational study reported a decreased risk of relapse in women treated with conjugated equine estrogen after ER negative breast cancer.68 No

studies have been designed to assess the risk of relapse in women treated with combined MHT (estrogen plus progestin or progesterone) after ER negative breast cancer.
hTamoxifen does not prevent ER negative breast cancer,69 and AET does not reduce relapse of ER negative breast cancer.70
iThe quality of evidence from two RCTs is moderate because the trials were discontinued prematurely, were heterogenous, and had few events.71,72
jLimited observational studies have reported reduced breast cancer incidence and lower relapse rates in women treated with testosterone therapy.73-75
kEvidence concerning the effect on libido and other menopausal symptoms is summarized in clinical practice guidelines,76,77 and observational studies.

TABLE 2. Vaginal hormones (estrogen and/or DHEA)
No. Statement % agreement Median MADM

1 Vaginal estrogen can be used to treat genitourinary syndrome of the
menopause (GSM) in breast cancer survivors

94% 5.0 0.39

2 Vaginal estrogen is unlikely to increase the risk of breast cancer recurrence
or death

82% 5.0 0.69

4 Vaginal DHEA is unlikely to increase the risk of breast cancer recurrence
or death

76% 5.0 0.64

5 Women with a history of breast cancer can use vaginal estrogen, or vaginal
DHEA, to treat GSM alongside systemic MHT if needed

71% 4.0 0.71

6 Women taking tamoxifen can also have vaginal estrogen, or vaginal
DHEA, to treat GSM

88% 5.0 0.62

7 Women taking aromatase inhibitors can also have vaginal estrogen, or
vaginal DHEA, to treat GSM

76% 4.0 0.66

8 Breast cancer survivors with GSM can use vaginal estrogen, or vaginal
DHEA, for as long as they wish

76% 4.0 0.72

DHEA, dehydroepiandrosterone; GSM, genitourinary syndrome of menopause; MADM, mean absolute deviation from the median.
Statements that received the highest consensus are highlighted in bold.
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TABLE 3. Systemic MHTa

No. Statement % agreement Median MADM

9 MHT (17β-estradiol with or without body-identical progesterone) is unlikely to
increase the risk of developing invasive breast cancer in women with a history
of DCIS

80% 4.0 0.69

10 MHT (17β-estradiol with or without body-identical progesterone) is unlikely to
increase the risk of breast cancer recurrence or breast cancer death in women
with a history of ER negative breast cancer

87% 4.0 0.53

11 MHT (body-identicala or synthetic hormones) may increase the risk of
recurrence and breast cancer death after ER positive breast cancer. The
magnitude of the increase in risk will vary according to the background risk of
each individual patient

94% 5.0 0.55

14 MHT can effectively treat menopausal symptoms and improve the quality of life
in breast cancer survivors

94% 5.0 0.53

15 MHT is likely to reduce the risk of long-term health conditions, including
osteoporosis, in breast cancer survivors

82% 4.0 0.63

16 Most women with breast cancer present with early, localized disease and do not
die from breast cancer. Cardiovascular disease is the leading cause of death in
women who present with “low-risk” disease (DCIS or small, low-intermediate
grade tumors that are confined to the breast)

93% 5.0 0.57

18 Patients may be more likely to adhere to their treatment for breast cancer if side
effects, including menopausal symptoms are treated

100% 4.0 0.46

19 Systemic estrogen replacement (alongside progesterone for women with a uterus)
can be used to treat menopause symptoms in some women who are receiving
tamoxifen for ER positive breast cancer. This decision should ideally be made by
the patient in consultation with the oncologist

100% 4.0 0.48

20 Aromatase inhibitors (AIs) block estrogen synthesis and profoundly suppress serum
estrogen levels. When used to treat ER positive breast cancer, it is therefore
counterproductive to prescribe systemic estrogen alongside an AI

100% 5.0 0.48

21 MHT can be used to treat menopausal symptoms in breast cancer survivors if the
benefits (mainly quality of life) are deemed to outweigh the risks (breast cancer
recurrence, breast cancer death), and women have been supported to make an
informed decision based on their individual circumstances

94% 5.0 0.53

22 The relative risks and benefits associated with MHT and patient preferences will
change over time after breast cancer diagnosis

76% 4.0 0.55

23 Breast cancer survivors with menopausal symptoms can stop MHT at any time if
the risks (breast cancer recurrence, breast cancer death) are deemed to outweigh
the benefits, if their symptoms have not improved with MHT, or if they decide to
stop for any reason

100% 5.0 0.36

24 It is preferable to prescribe body-identical MHT (transdermal 17β estradiol and
micronized progesterone) to women with breast cancer because it is better
tolerated (fewer side effects) and safer compared with synthetic, oral hormones

76% 4.0 0.62

25 The Mirena coil is a suitable alternative to micronized progesterone, to provide
endometrial protection in women with a history of breast cancer

82% 4.0 0.52

26 For women with a history of breast cancer, the dose of estrogen (17β-estradiol)
can be titrated until symptom control is achieved

76% 4.0 0.62

28 Women with a history of breast cancer can take MHT for as long as it is
considered that the benefits outweigh the risks

88% 5.0 0.69

30 Menopause specialists with experience in the management of menopause
symptoms in breast cancer patients are best placed to counsel women about the
risks and benefits of MHT after breast cancer, in consultation with the breast
specialist team, who are best placed to advise about the risk level of the
woman’s cancer

93% 4.0 0.59

39 When considering hormone replacement after breast cancer, it is important to
consider both the risks and benefits associated with MHT. The risks include an
increased risk of breast cancer recurrence and/or second breast cancer. The
benefits include relief of menopausal symptoms, improved quality of life, and
reduced risk of osteoporosis. The risk-benefit ratio will vary from patient to
patient and with time since diagnosis

88% 5.0 0.61

40 Individualized care with consideration of the patient’s medical history, views,
preferences, and treatment goals is important when counselling patients about the
risks and benefits of MHT after breast cancer. Shared decision-making is key to
ensure that individuals can make informed treatment choices that are right for
them

100% 5.0 0.29

DCIS, ductal carcinoma in situ; ER, estrogen receptor; MADM, mean absolute deviation from the median; MHT, menopausal hormone therapy.
Statements that received the highest consensus are highlighted in bold.
aBody-identical MHT refers to 17β-estradiol with or without progesterone.
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chemotherapy in the United Kingdom).82,83 Incremental
adjustments in drug doses and duration (alone and in
combination), a gradual expansion in the number of
available treatment options, and a gradual increase in
the number of women who are considered to be candi-
dates for adjuvant endocrine treatment and/or chemo-
therapy, have contributed to the continued decline in
mortality in recent years.84,85

The anti-estrogen effects of endocrine therapy
are mediated via (1) competitive inhibition of the estrogen
receptor (eg, tamoxifen, fulvestrant); (2) suppression
of ovarian and extra-ovarian estrogen biosynthesis
(aromatase inhibitors, eg, anastrozole, letrozole, exemes-
tane); and (3) suppression of ovarian function, usually
with an luteinizing hormone-releasing hormone (LHRH)
agonist such as goserelin (Zoladex), which is the
preferred alternative to surgery (bilateral oophorectomy)
or radiotherapy.

Tamoxifen
Tamoxifen is a selective estrogen receptor modulator

(SERM). It binds to the estrogen receptor on breast cancer
cells, preventing estrogen-stimulated breast cancer cellular
proliferation and tumor growth. When given to women
with ER positive breast cancer, treatment for 5 years
reduces absolute 15-year breast cancer mortality by 9.2%
(23.9% vs. 33.1%, RR: 0.70, 95% CI: 0.64-0.75,
P< 0.00001).87 Extending tamoxifen treatment from 5 to
10 years reduces 15-year breast cancer mortality by an
additional 2.8% (12.2% vs. 15% in women treated for 10 y
vs. 5 y, respectively; RR: 0.83, 95% CI: 0.72-0.96,
P= 0.01),88 and therefore extended therapy is recom-
mended for most women. Suppressing ovarian function in
premenopausal women treated with tamoxifen improves
8-year overall survival by 1.8% (91.5% in women treated
with tamoxifen alone vs. 93.3% in women treated with
tamoxifen plus ovarian suppression, HR: 0.67, 95% CI:

TABLE 4. Systemic testosterone therapy
No. Statement % agreement Median MADM

31 Testosterone-only MHT may improve quality of life for breast cancer patients and is
proven to be an effective treatment option for HSDD in menopausal women

100% 4.0 0.50

32 Testosterone with or without estrogen is well tolerated in breast cancer patients
(minimal risk of side effects; side effects are usually mild)

76% 4.0 0.62

33 There is a paucity of evidence regarding long-term safety of testosterone in breast
cancer patients, but existing data suggest that testosterone does not increase and
may decrease the risk of breast cancer recurrence

82% 4.0 0.68

34 Testosterone can be prescribed alongside systemic MHT (estrogen and progesterone)
to treat menopausal symptoms in women with a history of breast cancer.

82% 4.0 0.52

35 Testosterone can be prescribed alongside tamoxifen 76% 4.0 0.62
36 Testosterone can be prescribed alongside an AI, since aromatization to estrogen is

prevented by the AI
71% 4.0 0.73

37 It is preferable to prescribe body-identical transdermal testosterone (such as
Testogel or Androfeme) to women after breast cancer because it is safer than
synthetic, oral testosterone and has fewer side effects

76% 4.0 0.55

38 Testosterone can be prescribed for women with a history of breast cancer for as
long as it is deemed that the benefits outweigh the risks.

82% 5.0 0.75

AI, aromatase inhibitor; HSDD, hypoactive sexual desire disorder; MADM, mean absolute deviation from the median; MHT, menopausal hormone therapy.
Statements that received the highest consensus are highlighted in bold.

TABLE 5. Rejected statements
No. Rejected statements % agreement Median MADM

3 Vaginal DHEA pessaries can be used to treat GSM in breast cancer survivors 65% 4.0 0.89
12 If MHT does increase the risk of recurrence in ER positive breast cancer

survivors, the risk is likely to be small
65% 4.0 0.97

13a There is no robust evidence that MHT increases the risk of breast cancer
death in women with a history of ER positive breast cancer

88% 4.0 0.54

17 Estrogen replacement (body-identical estradiol) is likely to reduce all-cause
mortality in breast cancer survivors

59% 4.0 0.80

27 There is no evidence that the risk of recurrence increases with higher doses of
17β estradiol

47% 3.0 0.91

29 There is no evidence that the risk of recurrence increases with increased
duration of treatment (17βestradiol)

35% 3.0 0.81

DHEA, dehydroepiandrosterone;ER, estrogen receptor; GSM, genitourinary syndrome of menopause; MADM, mean absolute deviation from the median; MHT,
menopausal hormone therapy.

aStatement 13 achieved consensus but was excluded as the panel agreed that a lack of evidence did not equate to evidence of safety (ambiguous).
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0.48-0.92, P= 0.01).15 The absolute benefits are greater in
women with high-risk clinicopathological features (85.1%
vs. 89.4% 8-year overall survival in women who remain
premenopausal after chemotherapy and treated with
tamoxifen alone vs. tamoxifen plus ovarian suppression;
HR: 0.59, 95% CI: 0.42-0.84).15

Aromatase inhibitors
Aromatase inhibitors suppress estrogen biosynthesis

by inhibiting the aromatase enzyme, which normally
converts androgens to estrogens.89 When used to treat ER

positive breast cancer in postmenopausal women, using an
AI for 5 years reduces 10-year breast cancer mortality by
14% compared with tamoxifen (12.1% vs. 14.2%, RR: 0.86,
95% CI: 0.80-0.94, 2P= 0.0005), which is estimated to be
about 40% compared with no treatment (RR: 0.60, 95%CI:
0.50-0.72, 2P< 0.0001).90 Absolute benefits are greater in
women with a higher risk of relapse, that is, those with more
aggressive and/or advanced disease.90 A large randomized,
double-blind, placebo-controlled trial published in 2019
(N= 3,966) tested the benefit of extending letrozole therapy
by 5 years after 5 years of endocrine treatment. The cohort

FIG. 1. Overview of the consensus statement development process. Seventeen panel members voted in rounds 1 and 2. Fifteen
panel members voted in round 3. Round 1: Thirty-eight statements were circulated in round 1 (Supplemental Material, Table S3,
Supplemental Digital Content 1, http://links.lww.com/MENO/B400). Statement 13 achieved consensus but was subsequently
rejected on the grounds of ambiguity. Statements 3, 12, 27, and 29 failed to reach consensus and were rejected due to insufficient
evidence. Statements 11, 17, 19, and 20 failed to reach consensus and were revised. Two new statements were written (statements
39 and 40). Round 2: Six statements (statements 11, 17, 19, 20, 39, and 40) were circulated in round 2 (Supplemental Material,
Table S4, Supplemental Digital Content 1, http://links.lww.com/MENO/B400). Statement 17 failed to reach consensus and was
rejected. Statements 11, 19, 20, 39, and 40 achieved consensus. Round 3: Six statements that had reached consensus were edited
to acknowledge that the supporting evidence was limited and recirculated to confirm consensus (statements 4, 9, 10, 16, 19, and
30, Supplemental Material, Table S5, Supplemental Digital Content 1, http://links.lww.com/MENO/B400).
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was specially chosen to have been initially treated predom-
inantly with letrozole: before randomization, 39% of
women received tamoxifen for 1-36 months followed by
letrozole for 5 years and 61%-100% received letrozole from
the outset for 5 years or more. Extending AI therapy by
5 years improved disease-free survival (DFS) by 3.4%
compared with placebo (7-year DFS, ie, DFS 12 years after
breast cancer diagnosis: placebo 81.3% vs. letrozole 84.7%,
HR: 0.85, 95% CI: 0.73-0.999, P= 0.048).91 These results
were consistent with the benefits of extended tamoxifen
therapy, and promoted a move to extend any endocrine
treatment to 10 years. However, a subsequent randomized
clinical trial (N= 3,484) compared 2 versus 5 years of
extended AI therapy. Postmenopausal women who had
received adjuvant endocrine treatment for 5 years (tamox-
ifen 51%, an AI 7%, or tamoxifen followed by an AI 42%)
were randomized to receive anastrozole for an additional 2
or 5 years. In this study, 5 versus 2 additional years of

treatment increased the risk of bone fracture by 1.6% (6.3%
vs. 4.7%), without significant improvement in disease-free
or overall survival.92 Consequently, in women with a low
risk of relapse, it may be justified to limit AI therapy to
7 years, or even 5 years if the risk of relapse is very low and
there are troublesome side effects. For women with a higher
risk of relapse, normal bone density, and minimal side
effects, extending AI treatment to 10 years would be
considered appropriate. As usual, these decisions are made
jointly with the patient after discussing the risks and
benefits, tailored to the individual.

AIs are ineffective in premenopausal women unless
combined with ovarian suppression to prevent a compen-
satory rise in ovarian hormone production (discussed
further below).

Ovarian suppression
As described previously, the role of oophorectomy in

the treatment of breast cancer has been known for over a
century.33 Surgical oophorectomy and radiation-induced
ovarian ablation clinical trials began in the 50s and 60s, and
the first meta-analysis of clinical trial data was published in
1992; significant reductions in breast cancer relapse and
death were reported for premenopausal women treated with
adjuvant radiation-induced or surgical ovarian ablation,
that were similar in magnitude to those seen in women
treated with adjuvant tamoxifen or chemotherapy.93 To-
day, ovarian ablation is usually achieved using LHRH
agonists such as goserelin, which are less invasive and
reversible. Goserelin is given as a subcutaneous injection
every 28 days. It binds to pituitary LHRH receptors and
stimulates an initial surge in gonadotrophin production,
followed by down-regulation of LHRH receptors, dimin-
ished gonadotrophin secretion, and cessation of ovarian
androgen and estrogen production. In modern practice,
ovarian suppression is mainly used in conjunction with an
aromatase inhibitor for premenopausal women with a high
risk of recurrence, since the benefits are superior to
tamoxifen alone or tamoxifen plus ovarian suppression in
women with high-risk disease.15,94

In summary, current guidelines recommend that
premenopausal women with low to moderate risk ER
positive breast cancer are treated with tamoxifen, with
ovarian suppression (usually an LHRH agonist, eg,
goserelin) plus aromatase inhibitors reserved for those
with a high risk of recurrence. Postmenopausal women
can be treated with tamoxifen if low-risk, but the default
therapy is usually an aromatase inhibitor, especially if they
are at moderate-to-high risk of relapse.31 Comorbidities
that increase the risk of adverse events, such as osteopenia
and obesity (a risk factor for thrombosis and endometrial
neoplasia), and patient preference, also influence the initial
adjuvant endocrine treatment choice.

POTENTIAL RISKS OF ADJUVANT
ENDOCRINE TREATMENT

Randomized placebo-controlled clinical trials have
not found large differences in the prevalence of meno-
pausal symptoms between women treated with tamoxifen

FIG. 2. (A) Mortality from breast cancer in the United King-
dom, 1950-1995 (mean of rates at ages 35-69). Reprinted with
permission from reference.86 (B) Joinpoint analysis of the trend
in breast cancer age-standardized mortality rates (ASMR) in the
United Kingdom from 1980 to 2017. Reprinted with permis-
sion from reference.80
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or AIs versus placebo,18 suggesting that these symptoms
may not always be causally related.

Tamoxifen
Evidence from randomized clinical trials shows that

the prevalence of vasomotor symptoms in women using
tamoxifen is similar to that in women using a placebo, but
severe vasomotor symptoms are more common in
tamoxifen users (overall prevalence 82% vs. 81%; severe
vasomotor symptoms 23% vs. 14%, P= 0.005).95

Women with breast cancer have a 3-4-fold increased
risk of venous thromboembolism (VTE) compared with age-
matched women without breast cancer.96,97 Risk factors
include metastatic disease, surgery (within the first month),
chemotherapy, and tamoxifen.98 In chemoprevention trials
(women without a history of breast cancer), tamoxifen for
5 years increases the risk of thromboembolic events versus
placebo (0.9% vs. 0.4%, RR: 1.93, 95% CI: 1.33-2.68), but is
not associated with a significantly increased risk of stroke
(RR: 1.36, 95% CI: 0.78-2.20).99 In adjuvant endocrine
treatment trials the risk of VTE and stroke is higher, likely
because the background risk of VTE is higher in women with
a history of breast cancer (VTE incidence 2.2% and 3.5% in
premenopausal and postmenopausal women treated for
5 years, respectively; stroke incidence 0.71% vs. 0.39% in
women randomized to tamoxifen vs. placebo for 5 years
respectively, OR: 1.82, 95% CI: 1.41-2.36).15,100,101 Some
data suggests tamoxifen may have cardioprotective effects—
this is discussed in more detail below.

In chemoprevention trials, tamoxifen versus placebo for
5 years increases the absolute risk of endometrial cancer by
0.4% (0.7% vs. 0.3%), and cataracts by 2.6% (14.0% vs.
11.4%).99 Similarly, endometrial cancer incidence is increased
by 0.4% in women treated with adjuvant tamoxifen versus
placebo for 5 years (0.55% vs. 0.15%).70 Effects on bone
metabolism seem to differ according to menopausal status. In
postmenopausal women tamoxifen acts as a partial estrogen
agonist and preserves bone mineral density (BMD), whereas
in premenopausal women tamoxifenmay antagonize estrogen
in bone and cause bone loss.102 Observational study data
concerning osteoporosis and fracture risk in premenopausal
women taking tamoxifen are conflicting.103‐105 However, in
randomized clinical trials, there is no evidence of an increased
risk of fracture among tamoxifen users.106

For most women, the benefits associated with
adjuvant tamoxifen therapy will considerably outweigh
the harms (side effects and long-term risks). For example,
for every endometrial cancer death that occurs as a side
effect of tamoxifen, 80 deaths from breast cancer are
prevented107; extending treatment to 10 years is associated
with 1 additional endometrial cancer death versus 30 fewer
deaths from breast cancer.108 However, for some women,
such as those with low-risk disease and/or severe treatment-
induced menopausal symptoms, the reduction in quality of
life may outweigh the small absolute survival benefit.

Aromatase inhibitors
Frequently reported side effects of AIs include

musculoskeletal and genitourinary symptoms, which can

negatively affect quality of life and adherence to
treatment.18 However, in chemoprevention randomised
trials, symptom prevalence in women assigned to placebo
was also high, suggesting that symptoms may not always
be treatment-induced side effects. For example, in the
IBIS-II trial (N= 3,864), musculoskeletal symptoms were
reported by 64% of women taking Anastrozole versus 58%
of women taking placebo (RR: 1.10, 95% CI: 1.05-1.16),
and vasomotor symptoms affected 57% of women in the
Anastrozole group versus 49% in the placebo group (RR:
1.15, 95% CI: 1.08-1.22). The prevalence of genitourinary
symptoms did not differ significantly by group (24% vs.
22%, RR: 1.10, 95% CI: 0.98-1.24).109 In a sub-protocol of
the Arimidex, Tamoxifen, Alone or in Combination
(ATAC) trial (n= 652), treatment-related endocrine symp-
toms appeared in the first 3 months of treatment.110 Some
women found that their symptoms improved over time,
and 77% and 70% of women completed 5 years of
anastrozole and tamoxifen treatment, respectively, sug-
gesting that treatment-related side effects were tolerable
for most women.

Compared with tamoxifen, AI therapy is associated
with fewer uterine cancers (10-year endometrial cancer
incidence 0.4% vs. 1.2%, RR: 0.33, 95% CI: 0.21-0.51) and
more bone fractures (10-year fracture risk 11.5% vs. 8.8%,
RR: 1.42, 95% CI: 1.28-1.57).90 Adjuvant bisphosphonate
therapy is frequently used alongside AIs to reduce breast
cancer mortality, and additionally improves bone density
and reduces the risk of fracture in AI users.31,111

Meta-analyses of RCTs comparing adjuvant AI
therapy with tamoxifen have reported a 19% increased risk
of cardiovascular (CV) events in AI users (6.8% vs. 5.7%,
respectively).112 The increased risk of CV events in women
using AIs relative to those using tamoxifen is likely due to
cardioprotective effects of the latter. Tamoxifen has
anti-inflammatory and antioxidant properties, exerts fa-
vourable effects on lipid profiles, and improves endothelial
function.112,113 Meta-analyses of RCTs comparing tamox-
ifen with placebo or no treatment have shown that
cardiovascular disease incidence is significantly lower in
postmenopausal tamoxifen users (1.9% vs. 2.8%, respec-
tively, RR: 0.67, 95% CI: 0.45-0.98).112 Unlike AIs,
tamoxifen is associated with increased levels of
circulating estradiol in premenopausal and postmenopausal
women,114‐116 which may account for some of its beneficial
CV effects.117,118

In summary, large randomized clinical trials have
found that in women with ER positive breast cancer,
therapeutic hormone suppression and estrogen receptor
blockade reduce the risk of relapse and breast cancer
mortality, and reduce overall mortality by about 40%.
If the background risk of death is high, the absolute
survival benefit associated with endocrine treatment
is substantial (eg, a 40% 10-year risk of death is reduced
to 24%). If the background risk is low, the absolute
survival gain is smaller (eg, a 5% 10-year risk of death is
reduced to 3%). Side effects of endocrine treatment
can have a negative impact on quality of life and
contribute to nonadherence.35 The risk of long-term harm
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(eg, osteoporosis, cataracts, VTE, endometrial cancer) is
small. Adjuvant endocrine therapy strategies for women
struggling with menopausal symptoms include persevering
for 3-6 months to see if symptoms improve over time,
offering a trial of an alternative drug (eg, switching from
an AI to tamoxifen), and “drug holidays” to determine
whether symptoms are drug-induced side effects or
unrelated menopausal symptoms. No adjuvant trials have
been undertaken to assess the efficacy of low dose
tamoxifen in women with invasive breast cancer, but a
chemoprevention trial found a significantly lower inci-
dence of ductal carinoma in situ (DCIS) and breast cancer
in women with a history of atypical hyperplasia, lobular
neoplasia or DCIS treated with low dose tamoxifen (5 mg
daily), without long-term adverse events.119 Stopping
adjuvant endocrine therapy is an option if the absolute
benefits relative to the risks are not considered “worth-
while.”120 Nonhormone treatment options and vaginal
hormones may alleviate symptoms sufficiently to enable
women to continue adjuvant endocrine therapy without
recourse to MHT.

POTENTIAL HARMS ASSOCIATED WITH
TOPICAL (VAGINAL) AND SYSTEMIC ESTROGEN

THERAPY AFTER BREAST CANCER
Estrogen therapy is not normally recommended after

breast cancer because it can increase the risk of a new
primary breast cancer, and it can increase the risk of
breast cancer relapse and death in women with a history of
ER positive breast cancer. The risk varies according to
route of delivery and MHT type (vaginal vs. systemic
estrogen replacement, estrogen-only vs. combined MHT
regimens, body-identical vs. synthetic hormones), and
breast cancer type (carcinoma in situ vs. estrogen receptor
negative vs. estrogen receptor positive invasive breast
cancer, tumor grade and stage).

MHT and primary breast cancer risk in women
without a history of breast cancer

The belief that MHT increases breast cancer risk in
women without a history of breast cancer is based largely
on the results of two seminal studies. The first, the
Women’s Health Initiative (WHI) trial, initially reported
an association between MHT and primary breast cancer
risk in 2002.121 The second, a meta-analysis published
in the Lancet in 2019, reported a duration-dependent
increase in breast cancer risk in MHT users, thereby
corroborating the findings of the WHI.122

The WHI trial is the largest placebo-controlled
randomized clinical trial to study health outcomes in
healthy postmenopausal women treated with MHT.
Women with an intact uterus (n= 16,608) were randomized
to receive oral conjugated equine estrogen (CEE) plus
medroxyprogesterone acetate (MPA, to lower the risk of
endometrial cancer), or placebo,121 and women with prior
hysterectomy (n= 10,739) were randomized to receive oral
CEE alone or placebo.123 The combined MHT trial was
stopped early after an average follow-up of 5.2 years based

on health risks that exceeded the health benefits by a
prespecified level. In the whole cohort, treatment with CEE
plus MPA for 5 years led to an increased risk of invasive
breast cancer (1.9% vs. 1.5%, HR: 1.26, 95% CI: 0.83-1.92),
coronary heart disease (CHD) events (1.85% vs. 1.5% HR:
1.29, 95% CI: 0.85-1.97), stroke (1.45% vs. 1.05%, HR:
1.41, 95% CI: 0.86-2.31), and pulmonary embolism (0.8%
vs. 0.4%, HR: 2.13, 95%CI: 0.99-4.56); and a decreased risk
of colorectal cancer (0.5% vs. 0.8%, HR: 0.63, 95% CI: 0.
32-1.24) and hip fracture (0.5% vs. 0.75%, HR: 0.66, 95%
CI: 0.33-1.33).121 The CEE-alone trial was also discon-
tinued early after 7.2 years due to an increased risk of stroke
(2.2% vs. 1.6% after 5 years of treatment, HR: 1.39, 95%CI:
0.97-1.99).123 Health risks were lower among younger
women (aged 50-59 y) who initiated CEE+MPA or CEE
alone closer to menopause.124

In an updated report of the WHI trial, after 20 years
of follow-up use of CEE alone versus placebo in women
with prior hysterectomy was associated with statistically
significantly lower breast cancer incidence (1.5% vs. 1.85%
over 5 y, HR: 0.78, 95% CI: 0.65-0.93) and breast cancer
mortality (0.16% vs. 0.23% over 5 y, HR: 0.60, 95% CI:
0.37-0.97). The increase in breast cancer incidence in CEE
plus MPA users became statistically significant in year 6
and remained elevated for at least a decade after
discontinuing therapy (2.25% vs. 1.8% over 5 y, HR:
1.28, 95% CI: 1.13-1.45), but the increase in breast cancer
mortality was not statistically significant (0.23% vs. 0.18%
over 5 y, HR: 1.35, 95% CI: 0.94-1.95).65

More recent meta-analyses of clinical trials excluding
the WHI trial have reported a nonsignificant decrease in
breast cancer incidence in women treated with estrogen
alone (CEE or estradiol) versus placebo (N= 3,543, 1.2%
vs. 2.2%, RR: 0.65, 95% CI: 0.38-1.11, P= 0.12),125 and a
nonsignificant increase in breast cancer incidence in
women treated with combined MHT versus placebo
(N= 8,311, 1.37% vs. 1.20%, RR: 1.14, 95% CI: 0.78-
1.65. RCT data presented in their study appendix Table
S18).122

Conversely, the Collaborative Group on Hormonal
Factors in Breast Cancer (CGHFBC) published a meta-
analysis of 24 prospective observational studies in 2019
and reported that “every MHT type, except vaginal
estrogens, was associated with excess breast cancer risks
which increased steadily with duration of use and were
greater for estrogen-progestogen than estrogen only
preparations.”122 The absolute increases in risk were
small: in women initiating MHT at age 50 and treated
for 5 years, estrogen-only MHT was associated with 0.25
additional cases of breast cancer per 100 women per
10 years. Combined MHT was associated with 0.7
(sequential) or 1.0 (continuous) additional cases per 100
women per 10 years. According to the Council for
International Organizations of Medical Sciences
(CIOMS), these are considered to be “rare” adverse
events.126 In other words, if the average baseline risk of
breast cancer from 50 to 79 years is about 6.1% (1 in 16),
then the cumulative breast cancer risk calculated to age 79
is increased to about 6.3% or 6.7% by use of estrogen-only
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or combined MHT (estrogen combined with a synthetic
progestin) for 5 years, respectively.127 The Million Women
Study (MWS) was by far the largest study included in the
CGHFBC meta-analysis, contributing 40% of the pooled
data.128 It consisted of two questionnaires sent three years
apart to postmenopausal women attending a breast cancer
screening service in the United Kingdom, and reported a
significantly increased risk of breast cancer in both
estrogen-only and combined MHT users. The average
time from enrolment to breast cancer diagnosis in this
study was 1.2 years, and the mean time from enrolment to
excess risk of breast cancer death was 1.7 years. Given that
it typically takes up to 5-10 years from initiation for ER
positive breast cancer to reach a clinically detectable
size,129 it is likely that many of the tumors were already
present at enrolment and were stimulated to grow by
MHT, rather than initiated by MHT. Further, the
dropout rate was high (only 40% of women answered
both surveys—a source of attrition bias), and information
regarding potential confounders was missing for 57%-62%
of the women.130 Thus, inclusion of the Million Women
Study in the CGHFBC meta-analysis may underlie the
increase in breast cancer risk that was observed even in
women treated with estrogen alone, and account for the
small increase in risk in women using combined MHT.

Finally, it should be recognized that in the CGHFBC
meta-analysis the increase in breast cancer risk in combined
MHT users was only reported for women using synthetic
progestins—levonorgestrel, medroxyprogesterone acetate
or norethisterone. Body-identical progesterone and syn-
thetic progestins each have unique pharmacodynamic
activity.131 For example, effects of progesterone and pro-
gestins differ in healthy breast tissue. In a prospective RCT,
77 healthy women were randomized to receive either oral
conjugated equine estrogen plus medroxyprogesterone
acetate, or transdermal body-identical estradiol plus oral
micronized progesterone, for 2 months. CEE + MPA in-
duced a significant increase in breast cell proliferation/
apoptosis ratio markers (Ki-67 and bcl-2), and significantly
enhanced mammographic density, whereas estradiol plus
micronized progesterone did not.132 Subsequent gene ex-
pression analysis revealed that body-identical hormones
(estradiol and progesterone) have a lesser effect on gene
expression compared with synthetic hormones (600 genes
vs. 2,500 genes affected, respectively), which may account
for differential effects on normal breast tissue in women
treated with body-identical vs. synthetic MHT.133

There have not been any RCTs comparing breast
cancer incidence in women without a history of breast
cancer treated with estrogen plus body-identical progester-
one vs. placebo. In observational studies, body-identical
progesterone has not been shown to increase breast cancer
risk when used for up to 5 years.67 Only two observational
studies have assessed breast cancer risk in women using
MHT regimens containing body-identical progesterone for
more than 5 years. In theMISSION study, no increased risk
of breast cancer was observed among 2,271 women taking
body-identical progesterone (n= 999, 44%) or a synthetic
progestin (n= 1,272, 56%) for a mean duration of 8.3 years

(breast cancer incidence 0.64% in MHT users vs. 0.70% in
unexposed women, RR: 0.91, 95% CI: 0.45-1.86).134
Conversely, the E3N cohort study found a significantly
increased breast cancer incidence in women treated with
combined MHT containing body-identical progesterone or
dydrogesterone (a synthetic “body-similar” progestin) for
more than 5 years (HR: 1.31, 95% CI: 1.15-1.48).135
However, in the E3N study it was not possible to distinguish
between body-identical progesterone versus dydrogester-
one; compliance, dosage and route of application were not
exactly known, and switching between MHT types was
common: 57% of women treated with estrogen plus
progesterone or dydrogesterone also used a synthetic
progestin during the study period.

Because effects on breast tissue and observational
study data potentially support superior breast safety of
body-identical progesterone, and transdermal body-identical
estradiol has not been found to increase the risk of venous
thromboembolism or stroke, transdermal 17β-estradiol
combined with micronized progesterone is usually the
preferred combined MHT regimen.136‐139 RCTs are needed
to assess the effects of body-identical 17β-estradiol plus
micronized progesterone on breast cancer risk.

The levonorgestrel intrauterine system (LNG-IUS)
may also be used to provide endometrial protection for
women using menopausal estrogen therapy. Levonorgestrel
is a synthetic progestin, but compared with oral progestins,
the dose is lower and systemic absorption is minimal.140 The
52 mg LNG-IUS releases 20 mg LNG per day in the first
year after insertion, and 15 mg per day in the fifth year,
resulting in mean serum LNG levels of up to around 0.5 ng/
mL.141Mean levels of 0.5 ng/mL are insufficient to suppress
ovulation, and premenopausal women using the LNG-IUS
have normal estradiol levels.142 Concerning breast cancer
risk, observational study data are conflicting but overall
demonstrate a small increase in breast cancer risk in LNG-
IUS users versus nonusers.143,144 In the most recent meta-
analysis of observational studies, there were 14 additional
cases of breast cancer per 10,000 women after 0-5 years of
use.144 In women without a history of breast cancer, LNG-
IUS use is associated with a reduced risk of ovarian and
endometrial cancer.145

In some countries an oral progestin-free MHT
formulation is available that combines a conjugated estrogen
(CE) with bazedoxifene (BZA), a selective estrogen receptor
modulator (SERM).146,147 The estrogen component provides
symptom relief and reduces osteoporosis risk. BZA provides
endometrial protection and, unlike progestins, has not been
shown to increase breast cancer risk in RCTs of up to 2 years
duration.148,149 However, compared with estrogen progestin
hormone therapy, CE/BZA has not been studied as
extensively and is associated with a small increase in risk of
VTE, stroke andmyocardial infarction.149 Further, it has not
been tested in women with a history of breast cancer
including women taking tamoxifen.

Women with a BRCA1 or BRCA2 gene mutation
are at increased risk of developing breast and ovarian
cancer. Meta-analyses have indicated a mean cumulative
breast cancer risk at age 70 years of 57% (95% CI:
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47%-66%) for patients carrying the BRCA1 mutation
and 49% (95% CI: 40%-57%) for patients carrying the
BRCA2 mutation.150 ER positive tumors account
for ∼10%-36% of breast cancers that occur in BRCA 1
mutation carriers,151 compared with 70%-80% of BRCA
2-associated breast cancers.152

Prophylactic risk-reducing bilateral salpingo-oopho-
rectomy (RRBSO) reduces ovarian cancer risk in women
with BRCA mutations by 72%-88%.153 RRBSO also
reduces breast cancer risk by about 50%.154 Use of MHT
to treat symptoms of surgically-induced menopause after
RRBSO may increase breast cancer risk in BRCA1 or
BRCA2 mutation carriers, especially BRCA2 carriers who
are more likely to develop ER positive disease, but MHT
does not seem to significantly alter the reduction in breast
cancer risk associated with RRBSO in observational
studies.155‐158

Women carrying a BRCA1 or BRCA2 gene mutation
may also undergo a risk-reducing mastectomy (RRM),
which reduces breast cancer risk by ∼90%-95%.153 An
increase in breast cancer risk by use of combined MHT
after a RRM is therefore unlikely to be significant in
absolute terms, especially if women receive body-identical
progesterone, which has not been shown to increase breast
cancer risk in women without BRCA mutations.67 As
estrogen-only MHT seems to reduce the risk of breast
cancer in hysterectomized women without BRCA muta-
tions (albeit statistically nonsignificantly when the WHI
trial is excluded), RCTs are needed to determine the effects
of estrogen-only MHT in hysterectomized BRCA1or
BRCA2 carriers.

Use of vaginal hormones (vaginal estrogen and/
or vaginal DHEA) after breast cancer
Vaginal estrogen therapy (VET)

Overall, the prevalence of genitourinary symptoms in
breast cancer survivors is similar to that in womenwithout a
history of breast cancer: 40%-70% of breast cancer
survivors159,160 versus 45%-70% of postmenopausal women
without a history of breast cancer.8,161,162 Randomised data
has demonstrated no difference in prevalence of genito-
urinary symptoms between AI and placebo.109 Compared
with tamoxifen, women treated with AIs are more likely to
experience symptoms (vaginal dryness, dyspareunia, loss of
libido) that adversely affect quality of life.163,164 In a
population-based cross-sectional study, postmenopausal
AI users were significantly more likely to report moder-
ate-to-severe genitourinary symptoms and exhibit signs of
moderate or severe vulvo-vaginal atrophy (VVA) than
women treated with tamoxifen or untreated controls
(genitourinary symptoms: AI 57.6% vs. tamoxifen 32.4%
vs. controls 1.8%; vulvovaginal atrophy: AI 69.7% vs.
tamoxifen 32.4% vs. controls 27.1%).160

Vaginal estrogen effectively treats genitourinary
symptoms.26,165,166 In women without a history of breast
cancer with recurrent urinary tract infections (UTIs),
vaginal estrogen has been shown to reduce the frequency
of UTI by 51.9% (from a mean of 3.9 to 1.8 UTIs per

year, P< 0.001).167 Vagifem 10 mcg vaginal inserts (also
known as vaginal pessaries or vaginal tablets) (Novo
Nordisk Pharmaceuticals Pty Ltd) are the most fre-
quently prescribed VET formulation in the United
Kingdom.168 The standard regimen is one insert daily
for 2 weeks, followed by a maintenance dose of 1 insert
twice weekly. The usual dose is therefore 20 mcg
(0.02 mg) per week, which is 350-times lower than the
weekly dose in women taking 1 mg oral estradiol daily
(7 mg per week). Further, systemic estrogen absorption
in women using VET is minimal. Tandem mass
spectrometry (MS/MS) with liquid or gas chromatog-
raphy (LC or GC) is the gold standard method for
measuring serum estradiol levels in postmenopausal
women. In studies using LC/MS/MS or GC/MS/MS to
measure serum estradiol concentration in postmeno-
pausal women using VET, standard regimens were
associated with small increases during the first few weeks
of treatment but, as the vaginal epithelium thickened,
absorption rapidly decreased and serum levels reverted
to baseline by 4-12 weeks—including in women using
AIs.169‐171

There have not been any randomized clinical trials
to assess breast cancer outcomes in women who use
vaginal estrogen after breast cancer. Observational
studies that included women using tamoxifen and AIs
have mainly reported no increased risk of recurrence in
breast cancer survivors treated with VET.172‐174 In a
Swedish case-control study, exposure to VET with or
without concurrent use of tamoxifen or an aromatase
inhibitor was not associated with increased breast cancer
mortality.175 In a Danish observational study (n= 8,461),
the absolute 10-year risk of recurrence was 15.4% in
women using VET, compared with 17.1% in women
using systemic MHT and 19.2% in never-users of VET or
MHT; absolute 10-year overall survival was 79.5% in
VET users compared with 80.5% in systemic MHT users
and 73.8% in never users.176 The lower risk of recurrence
and death in VET and MHT users is likely due to
selection bias since women with a more favourable
prognosis are more likely to receive VET and/or MHT.
When stratified by adjuvant endocrine therapy type, a
higher risk of recurrence was reported for women using
concurrent VET and AIs (HR: 1.39, 95% CI: 1.04-1.85).
However, the confidence intervals overlapped (VET plus
tamoxifen: HR: 0.64, 95% CI: 0.39-1.06; never users of
VET: HR: 1.04, 95% CI: 0.75-1.46), and it is therefore
not possible to conclude that there was a differential
effect of VET in AI versus tamoxifen users. Notably,
there was no increased risk of breast cancer death
amongst women using concurrent VET and AIs after
15.2 years of follow-up (HR: 0.94, 95% CI: 0.70-1.26).

In a large, claims-based analysis, investigators
reported similar rates of mastectomy, chemotherapy, and
radiotherapy (proxy markers for recurrence) in breast
cancer survivors using vaginal estrogen versus nonusers.
An increased risk of relapse was observed in women using
concurrent VET and AIs compared with women using
VET alone, but participants were not randomized, the
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time to recurrence was short (140 d), and no mortality
events occurred in either group over the 10-year study
interval.177

Finally, the findings of a UK observational study
involving 49,237 women also suggest that vaginal estrogen
after breast cancer is likely to be safe (adjusted HR for
breast cancer-specific mortality 0.77, 95% CI: 0.63-0.94;
adjusted HR for breast cancer specific mortality in women
using concurrent tamoxifen 1.01, 95% CI: 0.52-1.95;
adjusted HR for breast cancer-specific mortality in women
using concurrent AIs 0.72, 95% CI: 0.58-0.91).178 A recent
meta-analysis of eight observational studies concluded
that use of vaginal estrogen in patients with a history of
breast cancer does not appear to be associated with an
increased risk of breast cancer recurrence, breast cancer-
specific mortality, or overall mortality.59

In summary, recognizing the absence of definitive
randomized data, available data suggest that the use of VET
to treat troublesome genitourinary symptoms in women with
a history of breast cancer, including women with ER positive
disease, is likely to be safe. Two nonrandomized studies have
reported higher relapse rates in women co-treated with VET
and AIs, but other evidence suggests that VET is unlikely to
significantly increase the risk of relapse in AI users. RCTs are
needed to formally assess the safety of commercially
available VET formulations that have not been shown to
increase circulating estradiol levels in women with GSM,
including those usingAIs.Until then, AI users withmoderate
or severe GSM can be offered various treatment options
including switching from the AI to tamoxifen +/− VET (and
possibly switching back to AI therapy after 3 months when
the vaginal epithelium has recovered and absorption of VET
is negligible), nonhormone treatments (vaginal moisturisers
and lubricants), and vaginal DHEA (discussed below). If
symptoms persist despite these measures, women using AIs
can be counselled about the risks (a theoretical small increase
in risk of relapse) and the benefits (effective treatment of
genitourinary symptoms, prevention of recurrent UTIs), and
supported to make an informed treatment choice. The
panel’s opinion aligns with that of experts and guidelines that
recommend an individualized approach and permit the use
of vaginal estrogen to treat urogenital symptoms that
have failed to respond to nonhormone management
strategies.20,32,166,179‐183

Vaginal dehyroepiandrosterone (DHEA)
Vaginal dehyroepiandrosterone (DHEA) inserts

(pessaries) effectively treat genitourinary symptoms and
are FDA-approved for use in postmenopausal women
without a history of breast cancer.184 DHEA is a
precursor for both testosterone and estradiol. In a clinical
trial, 345 postmenopausal women with breast (97%) or
gynecological (3%) cancer and moderate-to-severe vaginal
symptoms were randomized to either vaginal DHEA or
placebo (vaginal moisturiser).185 More favorable effects
on vaginal cytology were observed in women treated with
vaginal DHEA versus placebo. A small rise in serum
estradiol within the lower half of the postmenopausal
range was observed at 12 weeks (an increase of just 0.6 pg/

mL, or 2.2 pmol/L), but not in women taking concurrent
AIs. A small increase in serum testosterone from baseline
was also observed at 12 weeks (total testosterone increased
by 8.3 ng/dL or 0.29 nmol/L; free testosterone increased
by 0.2 ng/dL or 0.007 nmol/L). In a single double-blind,
randomized, placebo-controlled trial (n= 37), intravaginal
testosterone cream significantly improved GSM symptoms
without increasing serum sex hormone levels in women
treated with AIs.186 In a recent claims-based analysis,
treatment with vaginal DHEA for 12 weeks or more was
associated with a significantly lower UTI prevalence in
postmenopausal women with VVA vs. untreated women
(6.58% vs. 12.3%, P< 0.0001), including in women
receiving concurrent AIs (4.90% vs. 9.79%, P< 0.01).187
Vaginal DHEA may occasionally cause vulvovaginal
irritation, which can be severe. No studies have evaluated
long-term safety outcomes in women using vaginal DHEA
after breast cancer.

Statement 3, “vaginal DHEA can be used to treat
GSM symptoms in breast cancer survivors,” failed to
reach consensus (65% agreement, MADM 0.98). This
mainly reflected a high degree of uncertainty because not
all panel members were familiar with vaginal DHEA.
Statements 4-8 did achieve consensus and the panel agreed
that in the absence of significant systemic absorption,
vaginal DHEA (and/or vaginal testosterone) is likely to be
safe and can be used to treat GSM in breast cancer
survivors alongside systemic HT and/or adjuvant endo-
crine treatment (tamoxifen or AIs), for as long as needed.
This opinion is consistent with that of The Menopause
Society and the American College of Obstetricians and
Gynaecologists, which state that vaginal DHEA and/or
vaginal testosterone can be used to treat GSM in breast
cancer survivors if symptoms persist after a trial of
nonhormone therapy.20,166 Vaginal DHEA and vaginal
testosterone may be an especially attractive option for
women with AI-induced genitourinary symptoms because
conversion of testosterone to estrogen is blocked by the
AI. Research is needed to confirm long-term safety of
vaginal DHEA/testosterone after breast cancer.

Systemic estrogen replacement therapy after
breast cancer
Ductal carcinoma in situ

In the Western world, DCIS accounts for 20%-25%
of all screen-detected breast cancer diagnoses.188 In the
United Kingdom, around one-third of patients are
diagnosed with preinvasive or invasive breast cancer by
screening, so DCIS accounts for ∼8% of all breast cancer
diagnoses. Without treatment only a proportion of lesions
progress to invasive disease.189 As it is not possible to
accurately predict which lesions run the risk of progression
to invasive cancer, all women are currently offered surgery
with or without radiotherapy,31 which is usually curative.
RCTs are currently underway to determine whether active
monitoring might be a suitable, alternate management
strategy for women with low or intermediate grade
DCIS.190,191 It is hoped that active monitoring of women

Menopause � Volume 33, Number 1, January 2026 MHT for breast cancer patients

© 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The Menopause Society. | 15



with low-risk disease will enable some women to avoid the
harms associated with surgery and radiotherapy, without
compromising safety or survival.

DCIS is a marker of increased breast cancer risk.
Women with a history of treated DCIS are more likely to
develop a secondDCIS or invasive breast cancer. In a treated
cohort the 20-year actuarial risk of breast cancer death was
3.3%, which was threefold higher than the risk in the
background population (SMR: 3.36, 95% CI: 3.20-3.53).192
Young women (below 40 y) and Black women were at the
highest risk (standardized mortality ratio [SMR]: 11.95, 95%
CI: 9.66-14.39; and SMR: 7.56, 95% CI: 6.76-8.42,
respectively).192 Additionally, women with non‐screen-de-
tected DCIS are at higher risk than women with screen-
detected DCIS. In the UK population, the 25-year cumu-
lative risk of breast cancer death was 1.26-fold higher in
women aged 50-64 years with nonscreen versus screen-de-
tected DCIS. As breast cancer risk is higher in patients
treated for DCIS, risk by use of MHT is also likely to be
higher compared with women without a history of breast
cancer.Womenwith a history of DCIS should be aware that,
if they go on to develop ER positive breast cancer, it is likely
to progress more rapidly if they are taking MHT.

No studies have evaluated the safety of MHT in
women with a history of DCIS. With treatment (surgical
excision +/− radiotherapy), DCIS is usually curable and
rarely impacts on women’s life span. The panel agreed
that the benefits of MHT may outweigh the risks for many
women after DCIS. Body-identical hormones may be a
safer option for women with a history of DCIS but there
are no RCT data that support superior safety of body-
identical hormones over synthetic hormones in women
with a history of DCIS.

It should be remembered that invasive disease may
be missed in up to 26% of women diagnosed with DCIS:
clinicians should exercise caution, particularly in those
with a history of a large lesion (> 20 mm) or high-grade
disease, which both increase the risk of missing the
diagnosis of invasive breast cancer.193 Further, MHT is
associated with increased breast density in women over the
age of 50, which decreases mammographic sensitivity and
specificity.194‐196 Women who attend for annual mammo-
grams to monitor for relapse or second tumor after DCIS
should be counselled that MHT may increase the risk of
recall and unnecessary investigations and/or delay the
diagnosis of a recurrence or new breast cancer.

Estrogen receptor-negative breast cancer
Adjuvant endocrine therapy does not reduce the risk

of relapse of Estrogen receptor-negative (ER negative)
breast cancer. In the “Hormone Replacement After Breast
Cancer—Is It Safe?” (HABITS) clinical trial, MHT use
was not associated with an increased risk of recurrence in
women with ER negative disease, but the event rate was
very low and the study lacked power to detect a small
increase (just 6 events in 72 ER negative women; relative
hazard: 1.9, 95% CI: 0.4-9.6).71

As estrogen receptors are expected to be absent in
any residual breast cancer cells of women treated for ER

negative breast cancer, MHT cannot influence the risk of
relapse. However, in the unlikely event of a receptor
discordant (ER positive) relapse, MHT may stimulate
tumor growth and drive more rapid progression. Use of
MHT may also increase the risk of adverse breast cancer
outcomes in the event of a new ER positive breast cancer
diagnosis after ER negative primary disease.

The risk of recurrence after ER negative breast
cancer varies according to the primary tumor character-
istics and time since diagnosis.197 Estrogen receptor
discordance between a primary lesion and regional
recurrent or metastatic disease is low (12.4%); ER
positive-to-negative change occurs more frequently than
negative-to-positive change (discordant rates of 10.1% and
2.3%, respectively).198 MHT (estrogen) is therefore
unlikely to increase the risk of relapse in most women,
but estrogen may stimulate tumor growth in 2.3% of
women who experience an ER positive relapse after ER
negative primary breast cancer.

Women with a personal history of breast cancer are
at a higher risk of developing a second breast cancer. Ten-
year cumulative second breast cancer incidence is 11.8%
(95% CI: 10.7%-13.1%) after ER negative primary cancer,
and 7.5% (95% CI: 7.0%-8.0%) after ER positive primary
cancer. Higher second breast cancer rates after ER
negative cancer are mainly observed in the first 5 years
after diagnosis (16.0 per 1,000 person years after ER
negative cancer vs. 7.8 per 1,000 person years after ER
positive cancer); rates are similar after 5 years (12.1 per
1,000 person years vs. 9.3 per 1,000 person years,
respectively).199 Endocrine therapy reduces both the risk
of recurrence and new (ipsilateral or contralateral) breast
cancer after ER positive breast cancer and is likely to
account for the lower risk of second cancer after ER
positive disease.87,200 As noted above, a recent meta-
analysis reported an absolute reduction in breast cancer
incidence of 1.1% in hysterectomized women with no prior
history of breast cancer treated with estrogen-only MHT
(3.6% vs. 4.7%).125 Limited data suggest that estrogen-
only MHT may also reduce the risk of a second breast
cancer in women with a history of ER negative disease.68
However, current evidence is not sufficient to recommend
estrogen-only MHT for the prevention of primary breast
cancer, or to reduce the risk of second breast cancer in
women with a history of ER negative primary disease.
Clinical trials are needed to assess the relative risks and
benefits of different MHT regimens in women with a
history of ER negative breast cancer.

Women with ER negative primary breast cancer
should be counselled that the risk of developing a second
breast cancer is ∼1% per year. The risk is higher in younger
women (longer life expectancy), Black women (25-year
cumulative incidence of contralateral breast cancer 12.7%
in Black women vs 9.7% inWhite women), and women with
HER2-negative disease (cumulative 10-year incidence of
second breast cancer 12.4% in ER negative/HER2-negative
vs. 10.5% in ER negative/HER2-positive women)199,201;
and lower after bilateral mastectomy (34-43 fewer cases of
second breast cancer per 10,000 person-years, no reduction
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in breast cancer mortality).202 Approximately half of
second breast cancers after ER negative breast cancer
are ER positive.198,199 Consequently, women with a history
of ER negative breast cancer should be aware that they
may develop a second cancer that is estrogen-sensitive, and
it may progress more rapidly if they are taking MHT.

Estrogen receptor-positive breast cancer
Estrogen replacement is not normally recommended

after ER positive breast cancer because large, randomized
clinical trials have demonstrated that therapeutic estrogen
receptor blockade, or suppression of estrogen biosynthesis,
leads to improved breast cancer outcomes (reduced breast
cancer relapse, improved breast cancer, and overall
survival). It is therefore thought likely that replacing
estrogen will have an opposite and harmful effect.

Since 1980, 26 studies (n= 17,796 including 3,424
women treated with MHT), including five prospective
randomized trials (n= 1,135 including 493 women treated
with MHT), have been published evaluating the risk of
breast cancer recurrence and death associated with MHT
in breast cancer survivors.176,203 Two Swedish RCTs, the
“Hormone Replacement After Breast Cancer—Is It Safe?”
(HABITS) trial71 and the Stockholm study,72 present the
highest quality evidence.

In both HABITS (N= 447) and the Stockholm study
(N= 378), women with a prior history of breast cancer
(ER positive and ER negative tumours) were randomized
to take MHT or not. Two years into the HABITS trial the
data monitoring and safety committee performed an
interim analysis using data pooled from HABITS and
the Stockholm Study, and found an increased risk of
relapse in MHT users (HR: 1.8, 95% CI: 1.03-3.1),204 even
though no increased risk of relapse was observed in the
Stockholm trial after 4.1 years (HR: 0.82, 95% CI: 0.35-
1.9).72 Few women developed distant recurrence or died
from breast cancer, likely due to the short period of
follow-up. The results of the interim safety analysis
prompted early discontinuation of both trials in December
2003. HABITS was terminated after just 2.1 years, when
only a third of the planned 1,300 participants had been
recruited. The initial report at the time of discontinuation
included patients with at least one follow-up (N= 345) and
reported a 3.5-fold increased risk of new breast cancer
event in MHT users compared with controls (26 of 174
women in the MHT arm vs. 7 of 171 women in the control
arm; adjusted HR: 3.5, 95% CI: 1.5-8.1).71

Despite the discrepant findings and inherent limita-
tions of both trials,203,205 they remain the best available
source of randomized data on this subject. Various factors
may account for the lower relapse rate in MHT users in the
Stockholm study versus HABITS, including the lower
background risk of relapse (16% vs. 26% lymph node
positive), more widespread use of tamoxifen (52% vs. 21%),
progestin type (medroxyprogesterone acetate in the Stock-
holm trial, norethisterone in HABITS), and progestin dose
(progestin exposure was lower in the Stockholm study).
Thus, MHT may be less harmful in patients with lower-risk
breast cancer taking concurrent tamoxifen, if progestin

exposure is limited. However, the data are not conclusive,
and therefore, we have proposed ourMENopausal hormone
therapy and Outcomes After Breast Cancer (MENO-ABC)
trial (discussed further below).

In a recent meta-analysis, Poggio and colleagues
pooled data from four of the five prospective randomized
trials; HABITS,206 the Stockholm Study,204 the LIBER-
ATE trial,207 and a small prospective clinical trial by
Vassilopoulou-Sellin et al68 that had reported no increased
risk of recurrence in women with a history of ER negative
breast cancer using estrogen-only HT. Poggio et al208
reported a significantly higher risk of recurrence in
MHT users compared with nonusers (HR: 1.46, 95% CI:
1.12-1.91, P= 0.006), but not when they excluded data
from the LIBERATE trial (HR: 1.51, 95% CI: 0.84-2.72).
The LIBERATE trial evaluated breast cancer outcomes
in women using tibolone, a synthetic progestin-like
steroid.207,209 Its inclusion in the meta-analysis may
account for the increased risk of relapse in MHT users,
since synthetic progestins have been shown to increase
primary breast cancer risk.66,121 Conversely, inclusion of
the study by Vassilopoulou-Sellin and colleagues in the
meta-analysis may have skewed the result in the opposite
direction because it included postmenopausal women with
ER negative breast cancer treated with CEE alone. As
described above, CEE has been shown to decrease breast
cancer incidence and mortality in hysterectomized women
without a history of breast cancer,65 and may account for
the lower incidence of new or recurrent breast cancer that
was observed in this study (3.6% vs. 13.5% in CEE vs.
non-CEE users, respectively).68 This illustrates the im-
portance of defining both breast cancer type (ER negative
vs. ER positive) and MHT type (tibolone vs. MHT,
estrogen alone vs. combined regimens, body-identical vs.
synthetic) when designing studies to assess the impact of
MHT on breast cancer outcomes, and when interpreting
the results. A summary of the results of the key meta-
analyses is presented in the appendix (Supplemental
Material, Table S6, Supplemental Digital Content 1,
http://links.lww.com/MENO/B400).

In summary, the primary studies seem reassuring but
“none provide a definitive answer to the safety of
administering MHT to breast cancer survivors, and the
conclusions of all are challengeable. The most serious
challenges to the totality of reported studies are the short
(2.5 years) median duration of MHT despite a range of
0.25 to 34 years and a median follow-up of only 5 years with
a duration range of 2 to 34 years.”203 Secondary analyses
have reported a null effect or up to a 50% increased or
decreased relative risk of recurrence in MHT
users,208,210‐212 but rigorous meta-analysis is not currently
possible due to the lack of high-quality evidence. Body-
identical hormones do not appear to be associated with an
increased risk of primary breast cancer and may have a
superior safety profile in breast cancer survivors, but there
are also no data concerning the long-term safety of body-
identical MHT in women with a history of breast cancer
and randomized clinical trials are urgently needed—more
on this below.
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As discussed previously, the levonorgestrel-intra-
uterine system (LNG-IUS) is associated with a small
increased risk of primary breast cancer.143,144 A recent
Cochrane review concluded that there are insufficient data
from available randomized controlled trials to determine
whether the LNG-IUS affects the risk of secondary breast
cancer events. Women with a history of breast cancer on
adjuvant tamoxifen plus the LNG-IUS have a lower risk
of endometrial polyps and endometrial hyperplasia
compared with women with a history of breast cancer
on adjuvant tamoxifen randomized to endometrial sur-
veillance alone, but data is lacking on whether the LNG-
IUS prevents endometrial cancer in these women (no cases
of endometrial cancer were reported in the four included
RCTs).213 If the risk of endometrial cancer in tamoxifen
users is reduced by use of the LNG-IUS, the absolute risk
reduction is likely to be small because endometrial cancer
incidence in tamoxifen users is low (0.14% per year).99 The
LNG-IUS is also an effective method of contraception,
and is licensed to treat menorrhagia and unscheduled
bleeding in women using MHT. Further research is
needed, but some women may choose to use the LNG-
IUS after breast cancer, recognizing the potential risks.

USE OF MHT IN WOMEN RECEIVING ADJUVANT
ENDOCRINE THERAPY

Tamoxifen
MHT has been shown to effectively relieve meno-

pausal symptoms in women treated with tamoxifen. In a
subgroup analysis of the Stockholm Study, women treated
with MHT and concurrent tamoxifen reported significant
improvements in sleep quality, mood, cognition and
overall quality of life.214 In a UK-based feasibility study,
vasomotor symptom frequency and severity were signifi-
cantly reduced in women randomized to MHT irrespective
of tamoxifen use.45

In premenopausal women, tamoxifen induces a 3-10-
fold rise in serum estradiol, and most women have normal
to high circulating estradiol levels.114‐116 Ovarian function
suppression in addition to tamoxifen improves 8-year
overall survival by 4.3% in women with high-risk disease
(8-year overall survival 89.4% for tamoxifen vs. 85.1% for
tamoxifen plus ovarian suppression; HR: 0.59, 95% CI:
0.42-0.84).15 Ovarian suppression is not used in women
with low-risk disease because women with low-risk disease
have an excellent long-term prognosis with or without
ovarian suppression (8-year overall survival 98.8% for
tamoxifen vs. 97.9% for tamoxifen plus ovarian suppres-
sion, HR: 1.96, 95% CI: 0.67-5.73).15 This suggests that in
women using tamoxifen, the use of body-identical MHT
to alleviate menopausal symptoms in women with a low
risk of relapse might not worsen breast cancer outcomes.

Use of concurrent tamoxifen and MHT has not been
tested in clinical trials and is not routinely recommended,
as there may be a small increase in risk of relapse,
especially in women with high-risk disease who benefit
from ovarian suppression. However, some women with
distressing menopausal symptoms may make an informed

decision to take MHT alongside tamoxifen, particularly if
it improves their quality of life.

Aromatase inhibitors
Aromatase inhibitors suppress endogenous estrogen

biosynthesis. Therefore, systemic estrogen replacement
would be counterproductive and is not recommended.
However, women treated with AIs may benefit from
testosterone via direct androgen receptor signalling (rather
than indirectly via aromatization to estradiol)—this is
discussed further below.

USE OF MHT AFTER COMPLETING BREAST
CANCER TREATMENT

The relative risks and benefits of MHT after breast
cancer may vary considerably between patients depending
on their background risk of recurrence (DCIS vs. invasive
disease, tumor size, grade, stage, and hormone receptor
status, time since diagnosis), and patient characteristics
(age, symptom burden, risk factors for chronic disease).
Patients’ perception of MHT-associated risk will depend
on the magnitude of the risk relative to the benefits of
MHT, and patients’ views and preferences. For some
women whose quality of life is substantially impaired by
menopausal symptoms, an informed decision to have
MHT may be justified.

Potential risks associated with MHT after ER
positive breast cancer

Many studies have attempted to quantify the
magnitude of the increase in risk of relapse by taking
MHT after ER positive breast cancer (Supplemental
Material, Table 6, Supplemental Digital Content 1,
http://links.lww.com/MENO/B400).203 In a recent meta-
analysis, the risk of recurrence was increased 1.5-fold in
women who initiated MHT or tibolone soon after breast
cancer diagnosis.208 This is consistent with RCT data that
has shown that estrogen receptor blockade (tamoxifen) or
estrogen deprivation (AIs) for 5 years reduces risk of
recurrence by about one half to two thirds during years
0-4, respectively.90 The absolute increase in risk associated
with MHT after ER positive breast cancer varies from
patient to patient and is likely to be proportional to the
background risk of recurrence, dependent on prognostic
factors such as nodal status, tumor grade, diameter, and
HER2 status.

Online decision-making tools such as PREDICT can
be used to estimate the survival benefit associated with
different anti-cancer treatment strategies, tailored to the
individual’s tumor profile.215 Online risk assessment tools
rely on the assumption that the benefit from adjuvant
systemic therapy is a constant proportion of the back-
ground risk of relapse: the higher the background risk, the
greater the absolute benefit, and vice versa. Genomic
profiling tests provide a more precise estimate of the
background risk and are mainly used in selected cases to
aid chemotherapy treatment decisions.216 While it is
not the intended aim of these tools, assessment of the
background risk can logically be used to estimate the
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increase in risk of relapse by use of estrogen replacement
therapy, assuming that the risk is proportional to the
background risk. So, if the background risk of relapse is
low, then the absolute benefit of adjuvant endocrine
treatment is small, and the risk of harm from MHT is also
likely to be low. Some women may choose to accept a
small increase in risk and have MHT if it improves their
quality of life. Conversely, women with high-risk disease
have a higher risk of occult metastatic disease and more to
gain from anti-estrogen adjuvant endocrine therapy, so the
risk of relapse is likely to be higher if they have MHT after
completing treatment.

The risk of relapse after breast cancer is highest in
the first 5 years after diagnosis, and then decreases.217 The
risk associated with MHT is, therefore, also expected to
change over time. While the risk of recurrence after ER
negative breast cancer peaks in year 2 after diagnosis and
then diminishes,218 ER positive breast cancer continues to
have a risk of recurrence for many decades after diagnosis;
risk is proportional to the original tumor diameter, nodal
status, and tumor grade.197,217,219 Women with a history
of breast cancer also have a higher-than-population risk of
a new breast cancer diagnosis. A possible higher risk of
recurrence and/or second breast cancer in MHT-users may
therefore also persist for many years after diagnosis.

The “estrogen paradox” refers to the phenomenon that
estrogen can trigger apoptosis and tumor regression if given
after a long period (> 5 y) of estrogen deprivation.220,221 In
the past, high-dose estrogen was used to treat postmeno-
pausal women with advanced breast cancer until clinical
trials in the 1970s demonstrated that tamoxifen had similar
efficacy but a superior side effect profile, and it became the
preferred treatment option.221 High-dose estrogen is some-
times still used for ER positive patients who have developed
endocrine treatment resistance.222 It has been suggested that
the “estrogen paradox” may account for the lower risk of
breast cancer in postmenopausal women randomized to
estrogen-only hormone therapy in the WHI (mean age:
63.6 y).65 While interesting, the estrogen paradox is not
currently considered a valid rationale for recommending
estrogen-only MHT to postmenopausal women with a
history of ER positive breast cancer.

Potential benefits associated with MHT after ER
positive breast cancer

The most effective treatment for symptoms resulting
from estrogen deficiency is estrogen.19‐22 MHT also
improves bone density and is approved for the prevention
of postmenopausal osteoporosis.19,20,22,24 In a Cochrane
review of randomized trials, a post hoc subgroup analysis
revealed a lower incidence of CHD in women without a
history of breast cancer who initiated MHT within 10 years
of menopause (1.1% vs. 1.8%, RR: 0.52, 95% CI: 0.29-
0.96).223 Venous thromboembolic (VTE) and stroke events
were increased (by 0.8% and 0.6%, respectively), but all RCT
study participants received oral estrogen formulations
(conjugated equine estrogen n= 16,442, 97%; oestradiol
n= 502, 3%) with or without a synthetic progestin (medrox-
yprogesterone acetate or norethisterone). In observational

studies, transdermal estradiol and body-identical progester-
one have not been shown to increase VET or stroke risk,27‐30
but this has not yet been confirmed in RCTs. MHT is
therefore not currently recommended for primary prevention
of CVD,19,20,22 other than for women with premature or
early menopause who do not have any contraindications (eg,
history of breast cancer).19,20,22,25,26

The absolute CV and all-cause mortality benefits in
young women are small and will be substantially over-
shadowed by the increase in risk of relapse and breast cancer
death in women with a history of ER positive breast cancer.
For example,MHT initiated in midlife and taken for 5 years
reduces all-cause mortality in women without a history of
breast cancer by 0.7%-0.85% in absolute terms, mainly due
to fewer deaths from CHD.223,224 CHD mortality is low in
young and middle-aged women: in the United Kingdom,
∼0.002% of women aged below 50 years and 0.02% of
women aged 50-59 years die from CHD each year(0.008%
and 0.1% over 5 years, respectively).225 This is ∼80 to1,000
times lower than breast cancer mortality after breast cancer
diagnosis in this age group: 9% of women aged 40-49 and
8% of women aged 50-59 die from breast cancer within
5 years of breast cancer diagnosis.6 Consequently, even a
very small increase in risk of breast cancer death by use of
MHT within 5 years of ER positive breast cancer diagnosis
will greatly outweigh an MHT-associated CHD mortality
benefit, and long-term health benefits should not be used as
the primary reason for initiating MHT within 10 years of
ER positive breast cancer diagnosis.

A recent collaborative meta-analysis assessed the
effect of ovarian ablation (by surgery or irradiation) or
suppression (using gonadotropin-releasing hormone ago-
nists) on breast cancer outcomes in 15,000 premenopausal
women with ER positive breast cancer.226 In premeno-
pausal women, ovarian suppression reduced 15-year
breast cancer mortality by 8.0% (20.9% vs. 28.9%; RR:
0.69, 0.60-0.80; P< 0.001), and 15-year all-cause mortality
by 7.2% (26.0% vs. 33.1%; RR: 0.73, 0.64-0.82;
P< 0.0001). Importantly, there was no increase in deaths
without recurrence (RR: 0.88, 0.67-1.14; P= 0.33). This
confirms that estrogen deprivation in young women is not
associated with an increased risk of death from other
causes within 15 years of ER positive breast cancer
diagnosis. Therefore, the main justification for using MHT
after ER positive breast cancer is to relieve menopause
symptoms and improve quality of life.

MHT after breast cancer: shared decision
making

Women’s views and attitudes may change and
evolve as they transition from diagnosis (fear of death,
desire for cure) to active treatment (coping with side
effects) and then to survivorship and life beyond breast
cancer.48 It is imperative that doctors explore what
matters most to patients227 and understand that priorities
may change over time. Regular review is necessary to
re-evaluate the risk-benefit profile, and patients should be
supported to discuss starting or stopping MHT at any
stage should they change their mind.
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Practising evidence-based medicine (EBM) involves
integrating the best available evidence with clinical expertise
and patient values and preferences.228 Clinicians can use
existing knowledge concerning the natural history of breast
cancer and data derived from clinical trials to estimate an
individual’s risk and tailor their advice accordingly. Clear and
transparent communication of risks, benefits, and uncertainties
(knowledge gaps) builds trust and facilitates effective clinician-
patient collaboration.229,230 Doctors have a legal and ethical
duty to treat patients with compassion and ensure that patients
are fully apprised of both the benefits and risks of all their
treatment options.231,232 In the United Kingdom, the General
Medical Council (GMC) “Decision making and consent”
guideline states that doctors must try to make sure that the
information they share with patients about treatment options
is objective, and should be aware of how their own preferences
might influence the advice they give and the language they use.
Doctors should not put pressure on patients to accept their
advice.227 In a presidential address delivered at the 2023
American Society of Clinical Oncology (ASCO) Annual
Meeting, Dr Eric P. Winer emphasized the importance of
clinician-patient partnership, stating that “the patient should be
an integral part of the health care team, and decisions on care
should be personalised and shared. The patient lives with the
illness 24/7 and is the expert in how they feel on a moment-to-
moment basis.When patients and their family members are fully
involved in care decisions, medical outcomes are better… and
patients are more satisfied with their experience.”233

In the opinion of the panel, women can decide to take
MHT after ER positive breast cancer (off-label use) if the
available evidence has been discussed, they are aware that
there is likely to be an increased risk of breast cancer relapse,
the magnitude of such an increase in risk has been discussed
with reference to the patients’ medical history (tumor
characteristics, breast cancer treatment received), the benefits
of MHT have been considered (mainly relief of menopausal
symptoms and improved quality of life), and they have been
supported to give informed consent (Statements 39 and 40,
Table 3). We have created a infographic that includes the
available evidence, albeit inadequate, to help shared decision-
making (Figure 3). Involving patients in their treatment de-
cisions is consistent with National Institute for Health and
Care Excellence (NICE) shared decision-making guidance,234
a core principle of the National Health Service (NHS)
Constitution,235 a requirement of the General Medical
Council (GMC) that regulates UK doctors,227 and a legal
requirement in the United Kingdom.232

Given that observational study data potentially sup-
ports superior breast safety of body-identical progesterone,67
and transdermal estradiol is not associated with an
increased risk of VTE in women without a history of
breast cancer,27,28 transdermal estradiol with or without
body-identical progesterone should also usually be consid-
ered the optimal MHT regimen for women who choose to
take MHT after breast cancer.

In the United Kingdom, women with breast cancer
are cared for by a multidisciplinary team of hospital
specialists that includes surgeons, medical and radiation
oncologists, breast specialist nurses, and other allied health

care professionals. Menopause care after breast cancer is
complex. The panel agreed that clinicians involved in the
care of women with a history of breast cancer should be
trained to manage menopause symptoms, and/or doctors
with a special interest in menopause care after breast cancer
should be included in the breast specialist team.

SYSTEMIC TESTOSTERONE THERAPY
Testosterone therapy is currently recommended only

for postmenopausal women with hypoactive sexual desire
disorder (HSDD).76,236 Based on a meta-analysis of 36
RCTs, an international task force concluded that there is
insufficient RCT evidence to support the use of testosterone
for the treatment of any other symptom or condition, or for
disease prevention.76 In Australia, testosterone is govern-
ment-approved only to treat HSDD in postmenopausal
women.237 Outside Australia, testosterone is not currently
licensed for use by women for any indication.

Ovarian and adrenal testosterone production declines
with age. Symptoms of androgen insufficiency in women
resemble those in men, and include a diminished sense of
well-being, fatigue, changes in cognition and memory,
negative mood symptoms (anxiety, irritability, depression),
altered sexual function, muscle weakness, and bone
loss.181,238 There is a paucity of RCT data concerning the
impact of testosterone therapy on symptoms other than low
libido in postmenopausal women. For example, in the
afore-cited meta-analysis,236 testosterone was not found to
have a beneficial effect on depressive mood symptoms
based on data pooled from just 4 RCTs in which the
primary outcome was sexual function. The studies included
were small (combined n= 636), short (median study
duration 12 weeks), and varied considerably in design.
One RCT (n= 34) was designed to assess the impact of
testosterone on sexual function in premenopausal women
with HSDD,239 while another (n= 44) measured the impact
of testosterone on antidepressant-emergent sexual dysfunc-
tion (not menopausal mood symptoms).240 The prevalence
of depressive symptoms at baseline was low,239‐241 or
unreported,242 and none of the studies were sufficiently
powered to detect an effect on mood.

Limited, mainly observational study data suggest
that testosterone may improve energy, cognitive func-
tion, and mood in postmenopausal women, and may
have long-term cardiovascular and musculoskeletal
benefits.73,243‐248 Transdermal testosterone in doses that
approximate physiological testosterone concentrations in
premenopausal women is well-tolerated, and side effects
such as localized hair growth and acne are infrequent
and mild, and resolve if treatment is discontinued.76,77

Observational studies suggest that testosterone may
be breast protective. In preclinical studies, androgens
exhibit antiproliferative, proapoptotic effects in ER positive
breast cancer cell lines.249 Androgen receptor agonists
antagonize estrogen-stimulated tumor growth, and andro-
gen receptor expression is associated with improved disease-
free survival in patients with ER positive breast
cancer.169,249,250
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Testosterone replacement therapy is not associated
with increased primary breast cancer risk in observational
studies,251‐254 or RCTs of up to 2 years duration.236 In a
recent claims-based analysis, women treated with testosterone

were shown to have a significantly lower risk of invasive
breast cancer (RR: 0.48; 95% CI: 0.37-0.62).73 Like estrogen,
androgens were used to treat breast cancer until tamoxifen
was introduced in the 1970s.255 A small prospective cohort

FIG. 3. An infographic illustrating breast cancer risk from taking MHT in the general population, and the risk of breast cancer
relapse from taking MHT in breast cancer patients. MHT, menopausal hormone therapy.
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study (n=53) demonstrated significant therapeutic benefit of
intramuscular testosterone in women with progressive
metastatic disease,74 although intramuscular testosterone
causes markedly elevated, supraphysiological testosterone
levels and is not routinely recommended.76 Otherwise, there is
no data regarding breast cancer outcomes (recurrence, breast
cancer, and overall mortality) in women who use testosterone
therapy after breast cancer.

Testosterone may be a menopause treatment option
in women taking AIs, since aromatization to estrogen is
prevented by the AI. In a double-blind, placebo-controlled
RCT (n= 208), breast cancer patients with AI-induced
arthralgia randomized to testosterone therapy (subcuta-
neous testosterone n= 25, transdermal testosterone n= 79)
reported significant improvements in strength and energy,
but not in joint pain or stiffness, vasomotor, or genito-
urinary symptoms.256 The study did not measure partic-
ipants’ plasma testosterone concentrations or titrate dose
to ensure that therapeutic levels were achieved, which may
account for the observed lack of benefit because trans-
dermal drug absorption is highly variable.257,258 In a
prospective cohort study, subcutaneous testosterone/anas-
trozole (T+A) pellets effectively relieved menopausal
symptoms in 72 breast cancer survivors. There were no
recurrences over 8 years of follow-up, but the study was
too small to assess long-term safety.75 In vitro studies have
demonstrated that the anti-proliferative effects of anas-
trozole are enhanced by co-treatment with testosterone,259
and there is anecdotal evidence of improved clinical
outcomes in breast cancer survivors treated with T+A
pellets compared with AIs alone.260

In summary, there is insufficient evidence of benefit
from RCTs to recommend testosterone for the manage-
ment of menopausal symptoms in women with or without
a history of breast cancer, other than for HSDD.
However, women with a history of breast cancer can
consider a trial of transdermal testosterone therapy,
provided it is understood that the supporting evidence is
limited and long-term safety has not been established (off-
license use).

FUTURE RESEARCH: THE MENO-ABC TRIAL
Further research is needed to quantify the risks and

benefits of MHT after breast cancer, according to breast
cancer type and tumor characteristics. The best way to
quantify the risks and benefits would be in a randomized
clinical trial. However, randomization may not be accept-
able for all patients. Therefore, the trial design should
include all patients treated for breast cancer for whom
MHT is deemed potentially useful, and then either
randomized to take MHT or placebo if the patient and
team reach an equipoise, or prospectively monitored
following a joint decision to take MHT or not. Data
collected would include patient demographics, clinicopa-
thological details of the breast cancer and its treatment, and
menopausal symptoms and treatment received (hormone
therapy and nonhormone treatment). Outcomes would
include menopausal symptoms, breast cancer outcomes,

and other health outcomes (eg, osteoporosis, cardiovascu-
lar, mental health, diabetes). At the end of the study, we
should be able to: (a) accurately estimate the risk of breast
cancer relapse according to patient’s age, demographics,
symptoms, tumor characteristics, and treatment received
(cancer, noncancer, details of MHT if given), using data
from patients who were registered but not randomized; and
(b) determine the relative benefits and risks of taking MHT
compared with placebo from the outcomes of the random-
ized trial. We believe such an approach is pragmatic and
practically feasible. Data about long-term morbidity (eg,
breast cancer relapse, thromboembolic disease, osteopo-
rosis, endometrial cancer, cardiovascular disease, quality of
life) andmortality (breast cancermortality, overall survival)
could be used to build a tool to support informed MHT
treatment decisions. We propose to call this study the
MENO-ABC Study (MENopausal hormone therapy and
Outcomes After Breast Cancer), and recommend that
participation in this study is made mandatory for any
patient with breast cancer considering MHT (https://
menoabc.org).

STRENGTHS AND LIMITATIONS

Strengths
To our knowledge, this is the first review to consider

evidence from both MHT studies and adjuvant endocrine
treatment trials. It is also the first to combine clinical
evidence with guidance and policy regarding shared
decision-making and informed consent. The comprehensive
nature of the literature review, and our organized, method-
ical synthesis of the evidence, are notable strengths.

Patient representatives were included in the wider
group. Patients did not participate in voting rounds but
were invited to submit research questions, attend meet-
ings, and engage in group discussions. Involving patients
provided valuable insight into the patient experience and
helped ensure that the research questions were relevant.

The use of a modified Delphi method—a widely used
technique for defining group consensus that does not re-
quire face-to-face contact54—facilitated multidisciplinary
group participation, including non‐UK-based clinicians.
This helped to ensure that the literature review was com-
prehensive, facilitated cross-disciplinary discussion and
learning, and enabled us to consider a range of views and
perspectives. Evidence concerningMHT after breast cancer
is limited, and opinions vary among clinicians with different
clinical backgrounds.261,262 Accordingly, we used MADM
scores to differentiate between statements with low versus
moderate extent of agreement, so that clinicians can un-
derstand where there was greater and lesser certainty and
use this information when counselling patients.

Limitations
The main limitation of our study is the small panel

size, which reduces the reliability of the group judgment.
However, previous research has shown that including more
than 12 participants seldom increases the number of views
expressed,263 and larger groups are subject to diminishing
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returns due to unequal participation by panel members.262
The speciality composition of the group was biased toward
menopause specialists who are more likely to view MHT
favourably (10 of 18 panel members were menopause
specialists: 5 GPs and 5 gynecologists; 8 of 18 were breast
cancer specialists: 4 medical oncologists, 3 surgeons and 1
breast radiologist). Consequently, we invited a Professor of
Breast Surgery and Oncology (J.S.V.) to co-write and
develop the narrative review. In the final stage, we invited a
Medical Oncologist (S.C.), a Professor of Surgical Sciences
and Breast Cancer (M.D.), a Professor of Radiation
Oncology (J.S.T.), and a Consultant Breast Radiologist
(S.U.), to review and approve the final manuscript. Overall,
10 menopause specialists and 13 breast cancer specialists
had input across the study. Finally, although not a
limitation of our study, the lack of robust clinical evidence
in this field precludes an accurate quantification of the risks
and benefits associated with use of MHT after breast cancer
diagnosis. We therefore highlight an urgent need for further
research, and suggest the MENO-ABC trial.

The consensus statements presented herein support a
move toward more patient-centred, holistic menopause
care after breast cancer. Future work should involve a
wider range of patient representatives, for example,
women from socially deprived and ethnic minority groups,
and other relevant professional groups, such as breast
cancer charity organizations and experts in Health Care
Evaluation and Public Health, to ensure that provision of
menopause-related breast cancer services is patient-led,
equitable, and cost-effective.

CONCLUSIONS
Currently, due to the lack of randomized clinical trials

in this field, we do not have definitive evidence concerning
the magnitude of risks and benefits of MHT after breast
cancer. Breast cancer is a heterogenous disease, not all
menopausal hormone therapy is equal (vaginal vs. systemic
hormones, estrogen only vs. combined MHT regimens,
body-identical vs. synthetic), and the views and preferences
of the individual should be factored into treatment decisions
that have significant consequences for the patients’ health
and well-being. Shared decision making and informed
consent are fundamental legal and ethical principles that are
central to the provision of judicious, clinical, and holistic
patient care. We have developed consensus statements and
a discussion based on a synthesis of the available evidence.
We hope our paper will support clinicians and help them to
deliver high-quality, patient-centred menopause care for
women with a history of breast cancer. Further, we hope
that the data and opinions presented herein will encourage
participation in our proposed MENO-ABC study to assess
the relative benefits and harms of MHT in women with a
history of breast cancer and troublesome menopausal
symptoms.

ACKNOWLEDGMENTS
We are indebted to Dr Nick Abbott, Dr Sarah Ball,

Dr Tamas Deli, Dr Katrina Erskine, Dr Rebecca Glaser,

Dr Rebecca Lewis, Dr Alison Macbeth, Dr Caroline Michie,
Dr Sarah Moorhouse, and Dr Daniel Reisel for participating
in the Delphi process and contributing to the consensus
development. We are also grateful to Professor Avrum
Bluming for his contribution to the discussion concerning the
use of systemic MHT after breast cancer, and the importance
of shared decision making between well-informed physicians
and well-informed patients. We thank Ahmed Kamel for his
support with data analysis and Aini Kamal for her assistance
with producing the infographic.We also thankDrUma Jayant
Vaidya for editorial suggestions and assistance with the
infographic, and Professor Millicent Stone for proofreading
the final version of the manuscript. Finally, the
authors thank patient representatives Dani Binnington, Beata
Gyori Szabo, Caroline Pudner, and Emma Keir for contrib-
uting to the discussion and providing a patient perspective.

REFERENCES
1. Sung H, Ferlay J, Siegel RL, LaversanneM, Soerjomataram I, Jemal

A, et al. Global Cancer Statistics 2020: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185 countries.
CA Cancer J Clin 2021;71:209-249. doi:10.3322/caac.21660

2. Giaquinto AN, Sung H, Miller KD, Kramer JL, Newman LA,
Minihan A, et al. Breast cancer statistics, 2022. CA Cancer J Clin
2022;72:524-541. doi:10.3322/caac.21754

3. Cancer Research UK. Breast cancer mortality statistics. Accessed
January, 2024. https://www.cancerresearchuk.org/health-professio
nal/cancer-statistics/statistics-by-cancer-type/breast-cancer/mortali
ty#heading-Two

4. Taylor C, McGale P, Probert J, Broggio J, Charman J, Darby SC,
et al. Breast cancer mortality in 500 000 women with early invasive
breast cancer in England, 1993-2015: population based observational
cohort study. BMJ 2023;381:e074684. doi:10.1136/bmj-2022-074684

5. Caswell-Jin JL, Sun LP, Munoz D, Lu Y, Li Y, Huang H, et al.
analysis of breast cancer mortality in the US-1975 to 2019. JAMA
2024;331:233-241. doi:10.1001/jama.2023.25881

6. Office for National Statistics. Cancer survival in England: patients
diagnosed between 2010 and 2014 and followed up to 2015. 2022.
Accessed December 23, 2023. https://www.ons.gov.uk/peoplepopu
lationandcommunity/healthandsocialcare/conditionsanddiseases/
bulletins/cancersurvivalinenglandadultsdiagnosed/2010and2014and
followedupto2015

7. The Rich Picture People with breast cancer. Macmillan cancer
support; 2017. Accessed July 8, 2024. https://www.macmillan.org.
uk/_images/breast-cancer_tcm9-282779.pdf

8. Baquedano L, Coronado P, De la Viuda E, Sanchez S, Otero B,
Ramirez I, et al. Population-based survey on menopausal symptoms
and treatment use. Climacteric 2023;26:47-54. doi:10.1080/
13697137.2022.2139598

9. Gupta P, Sturdee DW, Palin SL, Majumder K, Fear R, Marshall T,
et al. Menopausal symptoms in women treated for breast cancer:
the prevalence and severity of symptoms and their perceived effects
on quality of life. Climacteric 2006;9:49-58. doi:10.1080/
13697130500487224

10. Hunter MS, Grunfeld EA, Mittal S, Sikka P, Ramirez AJ,
Fentiman I, et al. Menopausal symptoms in women with breast
cancer: prevalence and treatment preferences. Psychooncology 2004;
13:769-778. doi:10.1002/pon.793

11. Seib C, Porter-Steele J, McGuire A, McCarthy A, Balaam S,
Anderson DJ. Menopausal symptom clusters and their correlates in
women with and without a history of breast cancer: a pooled data
analysis from the Women’s Wellness Research Program. Meno-
pause 2017;24:624-634. doi:10.1097/GME.0000000000000810

12. Zavos A, Valachis A. Risk of chemotherapy-induced amenorrhea in
patients with breast cancer: a systematic review and meta-analysis.
Acta Oncol 2016;55:664-670. doi:10.3109/0284186X.2016.1155738

13. Partridge A, Gelber S, Gelber RD, Castiglione-Gertsch M, Gold-
hirsch A, Winer E. Age of menopause among women who remain

Menopause � Volume 33, Number 1, January 2026 MHT for breast cancer patients

© 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The Menopause Society. | 23

https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/breast-cancer/mortality#heading-Two
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/breast-cancer/mortality#heading-Two
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/breast-cancer/mortality#heading-Two
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/cancersurvivalinenglandadultsdiagnosed/2010and2014andfollowedupto2015
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/cancersurvivalinenglandadultsdiagnosed/2010and2014andfollowedupto2015
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/cancersurvivalinenglandadultsdiagnosed/2010and2014andfollowedupto2015
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/cancersurvivalinenglandadultsdiagnosed/2010and2014andfollowedupto2015
https://www.macmillan.org.uk/_images/breast-cancer_tcm9-282779.pdf
https://www.macmillan.org.uk/_images/breast-cancer_tcm9-282779.pdf


premenopausal following treatment for early breast cancer: long-term
results from International Breast Cancer Study Group Trials V and
VI. Eur J Cancer 2007;43:1646-1653. doi:10.1016/j.ejca.2007.04.006

14. Overbeek A, van den Berg MH, van Leeuwen FE, Kaspers GJ,
Lambalk CB, van Dulmen-den Broeder E. Chemotherapy-related
late adverse effects on ovarian function in female survivors of
childhood and young adult cancer: a systematic review. Cancer
Treat Rev 2017;53:10-24. doi:10.1016/j.ctrv.2016.11.006

15. Francis PA, Pagani O, Fleming GF, Walley BA, Colleoni M, Lang
I, et al. tailoring adjuvant endocrine therapy for premenopausal
breast cancer. N Engl J Med 2018;379:122-137. doi:10.1056/
NEJMoa1803164

16. Howard-Anderson J, Ganz PA, Bower JE, Stanton AL. Quality of
life, fertility concerns, and behavioral health outcomes in younger
breast cancer survivors: a systematic review. J Natl Cancer Inst
2012;104:386-405. doi:10.1093/jnci/djr541

17. Bernhard J, Luo W, Ribi K, Colleoni M, Burstein HJ, Tondini C,
et al. Patient-reported outcomes with adjuvant exemestane versus
tamoxifen in premenopausal women with early breast cancer
undergoing ovarian suppression (TEXT and SOFT): a combined
analysis of two phase 3 randomised trials. Lancet Oncol 2015;16:
848-858. doi:10.1016/S1470-2045(15)00049-2

18. Cella D, Fallowfield LJ. Recognition and management of treat-
ment-related side effects for breast cancer patients receiving
adjuvant endocrine therapy. Breast Cancer Res Treat 2008;107:
167-180. doi:10.1007/s10549-007-9548-1

19. Hamoda H, Panay N, Pedder H, Arya R, Savvas M. The British
Menopause Society & Women’s Health Concern 2020 recommen-
dations on hormone replacement therapy in menopausal women.
Post Reprod Health 2020;26:181-209. doi: 10.1177/
2053369120957514

20. The North American Menopause Society. The 2022 hormone
therapy position statement of The North American Menopause
Society. Menopause 2022;29:767-794. doi:10.1097/GME.
0000000000002028

21. Stuenkel CA, Davis SR, Gompel A, Lumsden MA, Murad MH,
Pinkerton JV, et al. Treatment of symptoms of the menopause: an
endocrine society clinical practice guideline. J Clin Endocrinol
Metab 2015;100:3975-4011. doi:10.1210/jc.2015-2236

22. Baber RJ, Panay N, Fenton A, Group IMSW. 2016 IMS
Recommendations on women’s midlife health and menopause
hormone therapy. Climacteric 2016;19:109-150. doi:10.3109/
13697137.2015.1129166

23. Zhu L, Jiang X, Sun Y, Shu W. Effect of hormone therapy on the
risk of bone fractures: a systematic review and meta-analysis of
randomized controlled trials. Menopause 2016;23:461-470. doi:10.
1097/GME.0000000000000519

24. National Institute for Health avd Care Excellence. Clinical
Knowledge Summary. Osteoporosis—prevention of fragility frac-
tures. 2010. Accessed April 2023. https://cks.nice.org.uk/topics/
osteoporosis-prevention-of-fragility-fractures/references/

25. The ESHREGuidelineGroup on POI,Webber L, DaviesM,Anderson
R, et al. ESHRE Guideline: management of women with premature
ovarian insufficiency. Human Reproduction 2016;31:926-937. doi:10.
1093/humrep/dew027

26. National Institute for Health and Care Excellence. Menopause:
diagnosis and management (NG 23). 2015. Accessed December 5,
2019. https://www.nice.org.uk/guidance/ng23/chapter/Recommenda
tions#managing-short-term-menopausal-symptoms

27. Canonico M, Plu-Bureau G, Lowe GD, Scarabin PY. Hormone
replacement therapy and risk of venous thromboembolism in
postmenopausal women: systematic review and meta-analysis. BMJ
2008;336:1227-1231. doi:10.1136/bmj.39555.441944.BE

28. Scarabin PY. Progestogens and venous thromboembolism in
menopausal women: an updated oral versus transdermal estrogen
meta-analysis. Climacteric 2018;21:341-345. doi:10.1080/13697137.
2018.1446931

29. Canonico M, Carcaillon L, Plu-Bureau G, Oger E, Singh-Manoux A,
Tubert-Bitter P, et al. Postmenopausal hormone therapy and risk of stroke:
impact of the route of estrogen administration and type of progestogen.
Stroke 2016;47:1734-1741. doi:10.1161/STROKEAHA.116.013052

30. Lokkegaard E, Nielsen LH, Keiding N. Risk of stroke with
various types of menopausal hormone therapies: a national cohort
study. Stroke 2017;48:2266-2269. doi:10.1161/STROKEAHA.
117.017132

31. National Institute for Health and Care Excellence. Early and locally
advanced breast cancer: diagnosis and management (NG101). 2018.
Accessed April 14, 2025. https://www.nice.org.uk/guidance/ng101

32. Marsden J. The British menopause society consensus statement on the
management of estrogen deficiency symptoms, arthralgia and meno-
pause diagnosis in women with treated for early breast cancer. Post
Reprod Health 2022;28:199-210. doi:10.1177/20533691221122358

33. Beatson GT. On the treatment of inoperable cases of carcinoma of
the mamma: suggestions for a new method of treatment, with
illustrative cases. Trans Med Chir Soc Edinb 1896;15:153-179.
doi:10.1016/S0140-6736(01)72384-7

34. Santen RJ, Stuenkel CA, Davis SR, Pinkerton JV, Gompel A,
Lumsden MA. Managing menopausal symptoms and associated
clinical issues in breast cancer survivors. J Clin Endocrinol Metab
2017;102:3647-3661. doi:10.1210/jc.2017-01138

35. Cathcart-Rake EJ, Tevaarwerk AJ, Haddad TC, D’Andre SD,
Ruddy KJ. Advances in the care of breast cancer survivors. BMJ
2023;382:e071565. doi:10.1136/bmj-2022-071565

36. Hervik JB, Stub T. Adverse effects of non-hormonal pharmaco-
logical interventions in breast cancer survivors, suffering from hot
flashes: a systematic review and meta-analysis. Breast Cancer Res
Treat 2016;160:223-236. doi:10.1007/s10549-016-4002-x

37. Crandall CJ, Mehta JM, Manson JE. Management of menopausal
symptoms: a review. JAMA 2023;329:405-420. doi:10.1001/jama.
2022.24140

38. Healy D. Antidepressants and sexual dysfunction: a history. J R Soc
Med 2020;113:133-135. doi:10.1177/0141076819899299

39. Rothmore J. Antidepressant-induced sexual dysfunction. Med J
Aust 2020;212:329-334. doi:10.5694/mja2.50522

40. Khanassov V, Hu J, Reeves D, van Marwijk H. Selective serotonin
reuptake inhibitor and selective serotonin and norepinephrine
reuptake inhibitor use and risk of fractures in adults: a systematic
review and meta-analysis. Int J Geriatr Psychiatry 2018;33:
1688-1708. doi:10.1002/gps.497

41. Alsugeir D, John M, Tillyer E, Wei L, Brauer R. Antidepressant
medications in women aged 40 and older and the risk of fragility
fractures: a systematic literature review and meta-analysis. Expert
Opin Pharmacother 2024;25:1961-1970. doi:10.1080/14656566.
2024.2409316

42. Duong V, Iwamoto A, Pennycuff J, Kudish B, Iglesia C. A
systematic review of neurocognitive dysfunction with overactive
bladder medications. Int Urogynecol J 2021;32:2693-2702.
doi:10.1007/s00192-021-04909-5

43. Chancellor MB, Lucioni A, Staskin D. Oxybutynin-associated
cognitive impairment: evidence and implications for overactive
bladder treatment. Urology 2024;186:123-129. doi:10.1016/j.urol
ogy.2023.11.033

44. Public Health England. Dependence and withdrawal associated
with some prescribed medicines. An evidence review. 2019.
Accessed March 11, 2024. https://www.gov.uk/government/publica
tions/prescribed-medicines-review-report

45. Marsden J, Whitehead M, A’Hern R, Baum M, Sacks N. Are
randomized trials of hormone replacement therapy in symptomatic
women with breast cancer feasible? Fertil Steril 2000;73:292-299.
doi:10.1016/S0015-0282(99)00510-5

46. Biglia N, Cozzarella M, Cacciari F, Ponzone R, Roagna R,
Maggiorotto F, et al. Menopause after breast cancer: a survey on
breast cancer survivors. Maturitas 2003;45:29-38. doi:10.1016/
S0378-5122(03)00087-2

47. Trinh XB, Peeters F, Tjalma WA. The thoughts of breast cancer
survivors regarding the need for starting hormone replacement
therapy. Eur J Obstet Gynecol Reprod Biol 2006;124:250-253.
doi:10.1016/j.ejogrb.2005.07.013

48. Glynne S, Reisel D, Kamal A, Neville A. Patient experience of
menopause care after breast cancer in the UK: a cross-sectional
study. Menopause 2025;32:103-111. doi:10.1097/GME.
0000000000002504

Glynne et al Menopause � Volume 33, Number 1, January 2026

24 | © 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The Menopause Society.

https://cks.nice.org.uk/topics/osteoporosis-prevention-of-fragility-fractures/references/
https://cks.nice.org.uk/topics/osteoporosis-prevention-of-fragility-fractures/references/
https://www.nice.org.uk/guidance/ng23/chapter/Recommendations#managing-short-term-menopausal-symptoms
https://www.nice.org.uk/guidance/ng23/chapter/Recommendations#managing-short-term-menopausal-symptoms
https://www.nice.org.uk/guidance/ng101
https://www.gov.uk/government/publications/prescribed-medicines-review-report
https://www.gov.uk/government/publications/prescribed-medicines-review-report


49. Rosenfeld RM, Nnacheta LC, Corrigan MD. clinical consensus
statement development manual. Otolaryngol Head Neck Surg 2015;
153(suppl):S1-S14. doi:10.1177/0194599815601394

50. SurveyMonkey Inc. Accessed September 1, 2022. https://www.
surveymonkey.com

51. Likert R. A technique for the measurement of attitudes. Arch
Psychol 1932;22:55.

52. Diamond IR, Grant RC, Feldman BM, Pencharz PB, Ling SC,
Moore AM, et al. Defining consensus: a systematic review
recommends methodologic criteria for reporting of Delphi studies.
J Clin Epidemiol 2014;67:401-409. doi:10.1016/j.jclinepi.2013.12.002

53. Holey EA, Feeley JL, Dixon J,Whittaker VJ. An exploration of the use
of simple statistics to measure consensus and stability in Delphi studies.
BMC Med Res Methodol 2007;7:52. doi:10.1186/1471-2288-7-52

54. Trevelyan E, Robinson N. Delphi methodology in health research:
how to do it? Eur Journal of Integrative Medicine 2015;7:423-428.
doi:10.1016/j.eujim.2015.07.002

55. Hutchings A, Raine R, Sanderson C, Black N. An experimental
study of determinants of the extent of disagreement within clinical
guideline development groups. Qual Saf Health Care 2005;14:
240-245. doi:10.1136/qshc.2004.013227

56. Raine R, a’ Bhaird CN, Xanthopoulou P, Wallace I, Ardron D,
Harris M, et al. Use of a formal consensus development technique
to produce recommendations for improving the effectiveness of
adult mental health multidisciplinary team meetings. BMC
Psychiatry 2015;15:143. doi:10.1186/s12888-015-0534-6

57. Schünemann H, Brożek J, Guyyat G, Oxman A Handbook for
Grading the Quality of Evidence and the Strength of Recommen-
dations Using the GRADE Approach. 2013. Accessed March 25,
2025. https://gdt.gradepro.org/app/handbook/handbook.html

58. Howitck J, Chalmers I, Glasziou P, et al. The 2011 Oxford CEBM
Levels of Evidence (Introductory Document). Oxford Centre for
Evidence-BasedMedicine; 2025. Accessed April 1, 2025. https://www.
cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence

59. Beste ME, Kaunitz AM, McKinney JA, Sanchez-Ramos L. Vaginal
estrogen use in breast cancer survivors: a systematic review and
meta-analysis of recurrence and mortality risks. Am J Obstet
Gynecol 2025;232:262-70 e1. doi:10.1016/j.ajog.2024.10.054

60. Lethaby A, Ayeleke RO, Roberts H. Local oestrogen for vaginal
atrophy in postmenopausal women. Cochrane Database Syst Rev
2016;2016:CD001500. doi:10.1002/14651858.CD001500.pub3

61. Biehl C, Plotsker O, Mirkin S. A systematic review of the efficacy
and safety of vaginal estrogen products for the treatment of
genitourinary syndrome of menopause. Menopause 2019;26:
431-453. doi:10.1097/GME.0000000000001221

62. Faubion SS, Larkin LC, Stuenkel CA, Bachmann GA, Chism LA,
Kagan R, et al. Management of genitourinary syndrome of
menopause in women with or at high risk for breast cancer: consensus
recommendations fromTheNorth AmericanMenopause Society and
The International Society for the Study of Women’s Sexual Health.
Menopause 2018;25:596-608. doi:10.1097/GME.0000000000001121

63. Cuzick J, Sestak I, Cawthorn S, Hamed H, Holli K, Howell A, et al.
Tamoxifen for prevention of breast cancer: extended long-term
follow-up of the IBIS-I breast cancer prevention trial. Lancet Oncol
2015;16:67-75. doi:10.1016/S1470-2045(14)71171-4

64. Cuzick J, Sestak I, Forbes JF, Dowsett M, Cawthorn S, Mansel
RE, et al. Use of anastrozole for breast cancer prevention (IBIS-II):
long-term results of a randomised controlled trial. Lancet 2020;395:
117-122. doi:10.1016/S0140-6736(19)32955-1

65. Chlebowski RT, Anderson GL, Aragaki AK, Manson JE, Stefanick
ML, Pan K, et al. Association of menopausal hormone therapy with
breast cancer incidence and mortality during long-term follow-up of
the Women’s Health Initiative Randomized Clinical Trials. JAMA
2020;324:369-380. doi:10.1001/jama.2020.9482

66. Collaborative Group onHormonal Factors in Breast Cancer. Type and
timing of menopausal hormone therapy and breast cancer risk:
individual participant meta-analysis of the worldwide epidemiological
evidence. Lancet;394:1159-1168. doi:10.1016/S0140-6736(19)31709-X

67. Stute P, Wildt L, Neulen J. The impact of micronized progesterone
on breast cancer risk: a systematic review. Climacteric 2018;21:
111-122. doi:10.1080/13697137.2017.1421925

68. Vassilopoulou-SellinR, CohenDS,Hortobagyi GN,KleinMJ,McNeese
M, Singletary SE, et al. Estrogen replacement therapy for menopausal
women with a history of breast carcinoma: results of a 5-year, prospective
study. Cancer 2002;95:1817-1826. doi:10.1002/cncr.10913

69. Uray IP, Brown PH. Chemoprevention of hormone receptor-
negative breast cancer: new approaches needed. Recent Results
Cancer Res 2011;188:147-162. doi:10.1007/978-3-642-10858-7_1

70. Collaborative Group on Hormonal Factors in Breast Cancer.
Tamoxifen for early breast cancer: an overview of the
randomised trials. Early Breast Cancer Trialists’ Collaborative
Group. Lancet 1998;351:1451-1467. doi:10.1016/S0140-6736(97)
11423-4

71. Holmberg L, Anderson H, HABITS Steering Data Monitoring
Committees. HABITS (hormonal replacement therapy after breast
cancer—is it safe?), a randomised comparison: trial stopped. Lancet
2004;363:453-455. doi:10.1016/S0140-6736(04)15493-7

72. von Schoultz E, Rutqvist LE, Stockholm Breast Cancer Study
Group. Menopausal hormone therapy after breast cancer: the
Stockholm randomized trial. J Natl Cancer Inst 2005;97:533-535.
doi:10.1093/jnci/dji071

73. Agrawal P, Singh SM, Hsueh J, Grutman A, An C, Able C, et al.
Testosterone therapy in females is not associated with increased
cardiovascular or breast cancer risk: a claims database analysis.
J Sex Med 2024;21:414-419. doi:10.1093/jsxmed/qdae032

74. Boni C, Pagano M, Panebianco M, Bologna A, Sierra NM, Gnoni
R, et al. Therapeutic activity of testosterone in metastatic breast
cancer. Anticancer Res 2014;34:1287-1290.

75. Glaser R, York A, Dimitrakakis C. Efficacy of subcutaneous
testosterone on menopausal symptoms in breast cancer survivors.
J Clin Oncol 2014;10:109.

76. Davis SR, Baber R, Panay N, Bitzer J, Cerdas Perez S, Islam RM,
et al. Global consensus position statement on the use of testosterone
therapy for women. Climacteric 2019;22:429-434. doi:10.1080/
13697137.2019.1637079

77. Parish SJ, Simon JA, Davis SR, Giraldi A, Goldstein I, Goldstein
SW, et al. International Society for the Study of Women’s Sexual
Health Clinical Practice Guideline for the use of systemic
testosterone for hypoactive sexual desire disorder in women. J Sex
Med 2021;18:849-867. doi:10.1016/j.jsxm.2020.10.009

78. Spark MJ. Progesterone or progestogen or progestin; which is it?
Rapid response to: Migraine with aura and increased risk of
ischaemic stroke. BMJ 2009;339:5142. doi:10.1136/bmj.b5142

79. Panay N, Medical Advisory Council of the British Menopause S.
BMS—consensus statement: bioidentical HRT. Post Reprod Health
2019;25:61-63. doi:10.1177/2053369119841844

80. Wojtyla C, Bertuccio P, Wojtyla A, La Vecchia C. European trends
in breast cancer mortality, 1980-2017 and predictions to 2025. Eur
J Cancer 2021;152:4-17. doi:10.1016/j.ejca.2021.04.026

81. DeSantis CE, Ma J, Gaudet MM, Newman LA, Miller KD,
Goding Sauer A, et al. Breast cancer statistics, 2019. CA Cancer
J Clin 2019;69:438-451. doi:10.3322/caac.21583

82. Gray E, Figueroa JD, Oikonomidou O, MacPherson I, Urquhart
G, Cameron DA, et al. Variation in chemotherapy prescribing rates
and mortality in early breast cancer over two decades: a national
data linkage study. ESMO Open 2021;6:100331. doi:10.1016/j.
esmoop.2021.100331

83. Tests on your breast cancer cells. Cancer Research UK. Accessed
September 17, 2024. https://www.cancerresearchuk.org/about-can
cer/breast-cancer/getting-diagnosed/tests-breast-cancer-cells#:~:
text=Around%2080%20out%20of%20every,negative%20(ER%
2D)%20breast%20cancers.&text=receptors%20for%20progester
one-,.,or%20PR%20positive%20breast%20cancers

84. Peto R, Boreham J, Clarke M, Davies C, Beral V. UK and
USA breast cancer deaths down 25% in year 2000 at ages
20-69 years. Lancet 2000;355:1822. doi:10.1016/S0140-6736(00)
02277-7

85. Narod SA, Iqbal J, Miller AB. Why have breast cancer mortality
rates declined? J Cancer Policy 2015;5:8-17. doi:10.1016/j.jcpo.2015.
03.002

86. Peto R. Mortality from breast cancer in UK has decreased
suddenly. BMJ 1998;317:476-477. doi:10.1136/bmj.317.7156.476b

Menopause � Volume 33, Number 1, January 2026 MHT for breast cancer patients

© 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The Menopause Society. | 25

https://www.surveymonkey.com
https://www.surveymonkey.com
https://gdt.gradepro.org/app/handbook/handbook.html
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence
https://www.cancerresearchuk.org/about-cancer/breast-cancer/getting-diagnosed/tests-breast-cancer-cells#:~:text=Around%2080%20out%20of%20every,negative%20(ER%2D)%20breast%20cancers.&text=receptors%20for%20progesterone-,.,or%20PR%20positive%20breast%20cancers
https://www.cancerresearchuk.org/about-cancer/breast-cancer/getting-diagnosed/tests-breast-cancer-cells#:~:text=Around%2080%20out%20of%20every,negative%20(ER%2D)%20breast%20cancers.&text=receptors%20for%20progesterone-,.,or%20PR%20positive%20breast%20cancers
https://www.cancerresearchuk.org/about-cancer/breast-cancer/getting-diagnosed/tests-breast-cancer-cells#:~:text=Around%2080%20out%20of%20every,negative%20(ER%2D)%20breast%20cancers.&text=receptors%20for%20progesterone-,.,or%20PR%20positive%20breast%20cancers
https://www.cancerresearchuk.org/about-cancer/breast-cancer/getting-diagnosed/tests-breast-cancer-cells#:~:text=Around%2080%20out%20of%20every,negative%20(ER%2D)%20breast%20cancers.&text=receptors%20for%20progesterone-,.,or%20PR%20positive%20breast%20cancers
https://www.cancerresearchuk.org/about-cancer/breast-cancer/getting-diagnosed/tests-breast-cancer-cells#:~:text=Around%2080%20out%20of%20every,negative%20(ER%2D)%20breast%20cancers.&text=receptors%20for%20progesterone-,.,or%20PR%20positive%20breast%20cancers


87. Early Breast Cancer Trialists’ Collaborative Group, Davies C,
Godwin J, Gray R, et al. Relevance of breast cancer hormone
receptors and other factors to the efficacy of adjuvant tamoxifen:
patient-level meta-analysis of randomised trials. Lancet 2011;378:
771-784. doi:10.1016/S0140-6736(11)60993-8

88. Davies C, Pan H, Godwin J, Gray R, Arriagada R, Raina V, et al.
Long-term effects of continuing adjuvant tamoxifen to 10 years
versus stopping at 5 years after diagnosis of oestrogen receptor-
positive breast cancer: ATLAS, a randomised trial. Lancet 2013;
381:805-816. doi:10.1016/S0140-6736(12)61963-1

89. Smith IE, Dowsett M. Aromatase inhibitors in breast cancer.
N Engl J Med 2003;348:2431-2442. doi:10.1056/NEJMra023246

90. Early Breast Cancer Trialists’ Collaborative Group. Aromatase
inhibitors versus tamoxifen in early breast cancer: patient-level
meta-analysis of the randomised trials. Lancet 2015;386:1341-1352.
doi:10.1016/S0140-6736(15)61074-1

91. Mamounas EP, Bandos H, Lembersky BC, Jeong JH, Geyer CE Jr,
Rastogi P, et al. Use of letrozole after aromatase inhibitor-based
therapy in postmenopausal breast cancer (NRG Oncology/NSABP
B-42): a randomised, double-blind, placebo-controlled, phase 3
trial. Lancet Oncol 2019;20:88-99. doi:10.1016/S1470-2045(18)
30621-1

92. Gnant M, Fitzal F, Rinnerthaler G, Steger GG, Greil-Ressler S,
Balic M, et al. Duration of adjuvant aromatase-inhibitor therapy in
postmenopausal breast cancer. N Engl J Med 2021;385:395-405.
doi:10.1056/NEJMoa2104162

93. Early Breast Cancer Trialists’ Collaborative Group. Systemic
treatment of early breast cancer by hormonal, cytotoxic, or immune
therapy. 133 randomised trials involving 31,000 recurrences and
24,000 deaths among 75,000 women. Lancet 1992;339:71-85. doi:10.
1016/0140-6736(92)90997-H

94. Early Breast Cancer Trialists’ Collaborative Group. Aromatase
inhibitors versus tamoxifen in premenopausal women with oestro-
gen receptor-positive early-stage breast cancer treated with ovarian
suppression: a patient-level meta-analysis of 7030 women from four
randomised trials. Lancet Oncol 2022;23:382-392. doi:10.1016/
S1470-2045(21)00758-0

95. Bramwell VHC, Pritchard KI, Tu D, Tonkin K, Vachhrajani H,
Vandenberg TA, et al. A randomized placebo-controlled study of
tamoxifen after adjuvant chemotherapy in premenopausal women
with early breast cancer (National Cancer Institute of Canada–
Clinical Trials Group Trial, MA.12). Ann Oncol 2010;21:283-290.
doi:10.1093/annonc/mdp326

96. Walker AJ, Card TR, West J, Crooks C, Grainge MJ. Incidence of
venous thromboembolism in patients with cancer - a cohort study
using linked United Kingdom databases. Eur J Cancer 2013;49:
1404-1413. doi:10.1016/j.ejca.2012.10.021

97. Cronin-Fenton DP, Sondergaard F, Pedersen LA, Fryzek JP, Cetin
K, Acquavella J, et al. Hospitalisation for venous thromboembo-
lism in cancer patients and the general population: a population-
based cohort study in Denmark, 1997-2006. Br J Cancer 2010;103:
947-953. doi:10.1038/sj.bjc.6605883

98. Walker AJ, West J, Card TR, Crooks C, Kirwan CC, Grainge
MJ. When are breast cancer patients at highest risk of venous
thromboembolism? A cohort study using English health care data.
Blood 2016;127:849-857; quiz 953. doi:10.1182/blood-2015-01-
625582

99. Nelson HD, Fu R, Zakher B, Pappas M, McDonagh M.
Medication use for the risk reduction of primary breast cancer in
women: updated evidence report and systematic review for the US
Preventive Services Task Force. JAMA 2019;322:868-886. doi:10.
1001/jama.2019.5780

100. Breast International Group 1-98 Collaborative Group, Thurlimann
B, Keshaviah A, Coates AS, et al. A comparison of letrozole and
tamoxifen in postmenopausal women with early breast cancer.
N Engl J Med 2005;353:2747-2757. doi:10.1056/NEJMoa052258

101. Bushnell CD, Goldstein LB. Risk of ischemic stroke with tamoxifen
treatment for breast cancer: a meta-analysis. Neurology 2004;63:
1230-1233. doi:10.1212/01.WNL.0000140491.54664.50

102. Waqas K, Lima Ferreira J, Tsourdi E, Body JJ, Hadji P, Zillikens
MC. Updated guidance on the management of cancer treatment-

induced bone loss (CTIBL) in pre- and postmenopausal women
with early-stage breast cancer. J Bone Oncol 2021;28:100355.
doi:10.1016/j.jbo.2021.100355

103. Kyvernitakis I, Kostev K, Hadji P. The tamoxifen paradox-
influence of adjuvant tamoxifen on fracture risk in pre- and
postmenopausal women with breast cancer. Osteoporos Int 2018;29:
2557-2564. doi:10.1007/s00198-018-4642-2

104. Stumpf U, Kostev K, Kyvernitakis J, BockerW, Hadji P. Incidence of
fractures in young women with breast cancer—a retrospective cohort
study. J Bone Oncol 2019;18:100254. doi:10.1016/j.jbo.2019.100254

105. Lee J, Alqudaihi HM, Kang MS, Kim J, Lee JW, Ko BS, et al.
Effect of tamoxifen on the risk of osteoporosis and osteoporotic
fracture in younger breast cancer survivors: a nationwide study.
Front Oncol 2020;10:366. doi:10.3389/fonc.2020.00366

106. Powles TJ, Ashley S, Tidy A, Smith IE, Dowsett M. Twenty-year
follow-up of the Royal Marsden randomized, double-blinded
tamoxifen breast cancer prevention trial. J Natl Cancer Inst 2007;
99:283-290. doi:10.1093/jnci/djk050

107. Baum M. Has tamoxifen had its day? Breast Cancer Res 2002;4:
213-217. doi:10.1186/bcr536

108. Fuerst, Mark. aTTom Study. Extending adjuvant tamoxifen to 10
years shown to reduce breast cancer recurrence and death. Oncology
Times 2013;35:12-13. doi:10.1097/01.COT.0000434067.23899.08

109. Cuzick J, Sestak I, Forbes JF, Dowsett M, Knox J, Cawthorn S,
et al. Anastrozole for prevention of breast cancer in high-risk
postmenopausal women (IBIS-II): an international, double-blind,
randomised placebo-controlled trial. Lancet 2014;383:1041-1048.
doi:10.1016/S0140-6736(13)62292-8

110. Fallowfield L, Cella D, Cuzick J, Francis S, Locker G, Howell A.
Quality of life of postmenopausal women in the Arimidex,
Tamoxifen, Alone or in Combination (ATAC) Adjuvant Breast
Cancer Trial. J Clin Oncol 2004;22:4261-4271. doi:10.1200/JCO.
2004.08.029

111. Reid DM, Doughty J, Eastell R, Heys SD, Howell A, McCloskey
EV, et al. Guidance for the management of breast cancer treatment-
induced bone loss: a consensus position statement from a UK
Expert Group. Cancer Treat Rev 2008;34(suppl 1):S3-S18. doi:10.
1016/j.ctrv.2008.03.00

112. Khosrow-Khavar F, Filion KB, Al-Qurashi S, Torabi N, Bouganim
N, Suissa S, et al. Cardiotoxicity of aromatase inhibitors and
tamoxifen in postmenopausal women with breast cancer: a
systematic review and meta-analysis of randomized controlled
trials. Ann Oncol 2017;28:487-496. doi:10.1093/annonc/mdw673

113. Khosrow-Khavar F, Filion KB, Bouganim N, Suissa S, Azoulay L.
Aromatase inhibitors and the risk of cardiovascular outcomes in women
with breast cancer: a population-based cohort study. Circulation 2020;
141:549-559. doi:10.1161/CIRCULATIONAHA.119.044750

114. Lum SS, Woltering EA, Fletcher WS, Pommier RF. Changes in
serum estrogen levels in women during tamoxifen therapy. Am J
Surg 1997;173:399-402. doi:10.1016/S0002-9610(97)00072-X

115. Jordan VC, Fritz NF, Langan-Fahey S, Thompson M, Tormey
DC. Alteration of endocrine parameters in premenopausal women
with breast cancer during long-term adjuvant therapy with
tamoxifen as the single agent. J Natl Cancer Inst 1991;83:1488-1491.
doi:10.1093/jnci/83.20.1488

116. Berliere M, Duhoux FP, Dalenc F, Baurain JF, Dellevigne L,
Galant C, et al. Tamoxifen and ovarian function. PLoS One 2013;8:
e66616. doi:10.1371/journal.pone.0066616

117. Aryan L, Younessi D, Zargari M, Banerjee S, Agopian J, Rahman
S, et al. The role of estrogen receptors in cardiovascular disease. Int
J Mol Sci 2020;21:4314. doi:10.3390/ijms21124314

118. Gersh F, O’Keefe JH, Elagizi A, Lavie CJ, Laukkanen JA.
Estrogen and cardiovascular disease. Prog Cardiovasc Dis 2024;84:
60-67. doi:10.1016/j.pcad.2024.01.015

119. Lazzeroni M, Puntoni M, Guerrieri-Gonzaga A, Serrano D, Boni
L, Buttiron Webber T, et al. Randomized placebo controlled trial of
low-dose tamoxifen to prevent recurrence in breast noninvasive
neoplasia: a 10-year follow-up of TAM-01 study. J Clin Oncol 2023;
41:3116-3121. doi:10.1200/JCO.22.02900

120. Duric VM, Fallowfield LJ, Saunders C, Houghton J, Coates AS,
Stockler MR. Patients’ preferences for adjuvant endocrine therapy

Glynne et al Menopause � Volume 33, Number 1, January 2026

26 | © 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The Menopause Society.



in early breast cancer: what makes it worthwhile? Br J Cancer 2005;
93:1319-1323. doi:10.1038/sj.bjc.660287

121. Rossouw JE, Anderson GL, Prentice RL, LaCroix AZ, Kooperberg
C, Stefanick ML, et al. Risks and benefits of estrogen plus progestin
in healthy postmenopausal women: principal results From the
Women’s Health Initiative randomized controlled trial. JAMA
2002;288:321-333. doi:10.1001/jama.288.3.321

122. Collaborative Group on Hormonal Factors in Breast Cancer. Type
and timing of menopausal hormone therapy and breast cancer risk:
individual participant meta-analysis of the worldwide epidemio-
logical evidence. Lancet 2019;394:1159-1168. doi:10.1016/S0140-
6736(19)31709-X Epub August 29, 2019.

123. Anderson GL, Limacher M, Assaf AR, Bassford T, Beresford SA,
Black H, et al. Effects of conjugated equine estrogen in
postmenopausal women with hysterectomy: the Women’s Health
Initiative randomized controlled trial. JAMA 2004;291:1701-1712.
doi:10.1001/jama.291.14.1701

124. Manson JE, Chlebowski RT, Stefanick ML, Aragaki AK, Rossouw
JE, Prentice RL, et al. Menopausal hormone therapy and health
outcomes during the intervention and extended poststopping phases
of the Women’s Health Initiative randomized trials. JAMA 2013;
310:1353-1368. doi:10.1001/jama.2013.278040

125. Chlebowski RT, Aragaki AK, Pan K, Mortimer JE, Johnson KC,
Wactawski-Wende J, et al. Randomized trials of estrogen-alone and
breast cancer incidence: a meta-analysis. Breast Cancer Res Treat
2024. doi:10.1007/s10549-024-07307-9

126. Council for International Organizations of Medical Sciences
(CIOMS) Council for International Organizations of Medical
Sciences (CIOMS) Working Groups III and IV, 2nd ed. Geneva:
Guidelines for Preparing Core Clinical-Safety Information on
Drugs; 1999. ISBN 92 9036 070 4. 1999.

127. Coombs NJ, Taylor R, Wilcken N, Boyages J. Hormone replace-
ment therapy and breast cancer: estimate of risk. BMJ 2005;331:
347-349. doi:10.1136/bmj.331.7512.347

128. Beral V, Collaborators. MWS. Breast cancer and hormone-
replacement therapy in the Million Women Study. Lancet 2003;362:
419-427. doi:10.1016/S0140-6736(03)14065-2

129. Santen RJ. Does menopausal hormone therapy initiate new breast
cancers or promote the growth of existing ones? Womens Health
(Lond) 2008;4:207-210. doi:10.2217/17455057.4.3.207

130. Shapiro S, Farmer RD, Stevenson JC, Burger HG, Mueck AO.
Does hormone replacement therapy cause breast cancer? An
application of causal principles to three studies. Part 4: the Million
Women Study. J Fam Plann Reprod Health Care 2012;38:102-109.
doi:10.1136/jfprhc-2011-100229

131. Piette PCM. The pharmacodynamics and safety of progesterone.
Best Pract Res Clin Obstet Gynaecol 2020;69:13-29. doi:10.1016/j.
bpobgyn.2020.06.002

132. Murkes D, Conner P, Leifland K, Tani E, Beliard A, Lundstrom E,
et al. Effects of percutaneous estradiol-oral progesterone versus oral
conjugated equine estrogens-medroxyprogesterone acetate on breast
cell proliferation and bcl-2 protein in healthy women. Fertil Steril
2011;95:1188-1191. doi:10.1016/j.fertnstert.2010.09.062

133. Murkes D, Lalitkumar PG, Leifland K, Lundstrom E, Soderqvist
G. Percutaneous estradiol/oral micronized progesterone has less-
adverse effects and different gene regulations than oral conjugated
equine estrogens/medroxyprogesterone acetate in the breasts of
healthy women in vivo. Gynecol Endocrinol 2012;28(suppl 2):12-15.
doi:10.3109/09513590.2012.706670

134. Espie M, Daures JP, Chevallier T, Mares P, Micheletti MC, De
Reilhac P. Breast cancer incidence and hormone replacement
therapy: results from the MISSION study, prospective phase.
Gynecol Endocrinol 2007;23:391-397. doi:10.1080/
09513590701382104

135. Fournier A, Mesrine S, Dossus L, Boutron-Ruault MC, Clavel-
Chapelon F, Chabbert-Buffet N. Risk of breast cancer after
stopping menopausal hormone therapy in the E3N cohort. Breast
Cancer Res Treat 2014;145:535-543. doi:10.1007/s10549-014-2934-6

136. Ruan X, Mueck AO. Primary choice of estrogen and progestogen
as components for HRT: a clinical pharmacological view.
Climacteric 2022;25:443-452. doi:10.1080/13697137.2022.2073811

137. Panay N, Ang SB, Cheshire R, Goldstein SR, Maki P, Nappi RE,
et al. Menopause and MHT in 2024: addressing the key
controversies—an International Menopause Society White Paper.
Climacteric 2024;27:441-457. doi:10.1080/13697137.2024.2394950

138. L’Hermite M. Bioidentical menopausal hormone therapy: regis-
tered hormones (non-oral estradiol +/- progesterone) are optimal.
Climacteric 2017;20:331-338. doi:10.1080/13697137.2017.1291607

139. Levy B, Simon JA. A contemporary view of menopausal hormone
therapy. Obstet Gynecol 2024;144:12-23. doi:10.1097/AOG.
0000000000005553

140. Panay N, Studd J. Progestogen intolerance and compliance with
hormone replacement therapy in menopausal women. Hum Reprod
Update 1997;3:159-171. doi:10.1093/humupd/3.2.159

141. Kuhl H. Pharmacology of estrogens and progestogens: influence of
different routes of administration. Climacteric 2005;8(suppl 1):3-63.
doi:10.1080/13697130500148875

142. Luukkainen T, Lahteenmaki P, Toivonen J. Levonorgestrel-
releasing intrauterine device. Ann Med 1990;22:85-90. doi:10.3109/
07853899009147248

143. Fitzpatrick D, Pirie K, Reeves G, Green J, Beral V. Combined and
progestagen-only hormonal contraceptives and breast cancer risk: a
UK nested case-control study and meta-analysis. PLoS Med 2023;
20:e1004188. doi:10.1371/journal.pmed.1004188

144. Morch LS, Meaidi A, Corn G, Hargreave M, Wessel Skovlund C.
Breast cancer in users of levonorgestrel-releasing intrauterine
systems. JAMA 2024;332:1578-1580. doi:10.1001/jama.2024.
18575

145. JareidM, Thalabard JC, AarflotM, BovelstadHM, Lund E, Braaten
T. Levonorgestrel-releasing intrauterine system use is associated with
a decreased risk of ovarian and endometrial cancer, without increased
risk of breast cancer. Results from the NOWAC Study. Gynecol
Oncol 2018;149:127-132. doi:10.1016/j.ygyno.2018.02.006

146. US Food & Drug Administration. Drug Approval Package: Duavee
(Conjugated Estrogens and Bazedoxifene). Accessed May 27, 2025.
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2013/022247_
duavee_toc.cfm

147. European Medicines Agency. Duavive product information.
Accessed May 27, 2025. https://www.ema.europa.eu/en/medicines/
human/EPAR/duavive#authorisation-details-section

148. Smith CL, Santen RJ, Komm B, Mirkin S. Breast-related effects of
selective estrogen receptor modulators and tissue-selective estrogen
complexes. Breast Cancer Res 2014;16:212. doi:10.1186/bcr3677

149. Hoffman SR, Governor S, Daniels K, Seals RM, Ziyadeh NJ,
Wang FT, et al. Comparative safety of conjugated estrogens/
bazedoxifene versus estrogen/progestin combination hormone
therapy among women in the United States: a multidatabase cohort
study. Menopause 2023;30:824-830. doi:10.1097/GME.
0000000000002217

150. Chen S, Parmigiani G. Meta-analysis of BRCA1 and BRCA2
penetrance. J Clin Oncol 2007;25:1329-1333. doi:10.1200/JCO.2006.
09.1066

151. Tung N, Wang Y, Collins LC, Kaplan J, Li H, Gelman R, et al.
Estrogen receptor positive breast cancers in BRCA1 mutation
carriers: clinical risk factors and pathologic features. Breast Cancer
Res 2010;12:R12. doi:10.1186/bcr2478

152. Li PC, Zhu YF, Cao WM, Li B. ER-positive and BRCA2-mutated
breast cancer: a literature review. Eur J Med Res 2024;29:30. doi:10.
1186/s40001-023-01618-1

153. Ludwig KK, Neuner J, Butler A, Geurts JL, Kong AL. Risk
reduction and survival benefit of prophylactic surgery in BRCA
mutation carriers, a systematic review. Am J Surg 2016;212:
660-669. doi:10.1016/j.amjsurg.2016.06.010

154. Rebbeck TR, Kauff ND, Domchek SM. Meta-analysis of risk
reduction estimates associated with risk-reducing salpingo-oopho-
rectomy in BRCA1 or BRCA2 mutation carriers. J Natl Cancer Inst
2009;101:80-87. doi:10.1093/jnci/djn442

155. Rebbeck TR, Friebel T,Wagner T, Lynch HT, Garber JE, DalyMB,
et al. Effect of short-term hormone replacement therapy on breast
cancer risk reduction after bilateral prophylactic oophorectomy in
BRCA1 and BRCA2 mutation carriers: the PROSE Study Group.
J Clin Oncol 2005;23:7804-7810. doi:10.1200/JCO.2004.00.8151

Menopause � Volume 33, Number 1, January 2026 MHT for breast cancer patients

© 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The Menopause Society. | 27

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2013/022247_duavee_toc.cfm
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2013/022247_duavee_toc.cfm
https://www.ema.europa.eu/en/medicines/human/EPAR/duavive#authorisation-details-section
https://www.ema.europa.eu/en/medicines/human/EPAR/duavive#authorisation-details-section


156. Kotsopoulos J, Huzarski T, Gronwald J, Moller P, Lynch HT,
Neuhausen SL, et al. Hormone replacement therapy after
menopause and risk of breast cancer in BRCA1 mutation carriers: a
case-control study. Breast Cancer Res Treat 2016;155:365-373.
doi:10.1007/s10549-016-3685-3

157. Eisen A, Lubinski J, Gronwald J, Moller P, Lynch HT, Klijn J, et al.
Hormone therapy and the risk of breast cancer in BRCA1 mutation
carriers. JNatl Cancer Inst 2008;100:1361-1367. doi:10.1093/jnci/djn313

158. Kotsopoulos J, Gronwald J, Karlan BY, Huzarski T, Tung N,
Moller P, et al. Hormone replacement therapy after oophorectomy
and breast cancer risk among BRCA1 mutation carriers. JAMA
Oncol 2018;4:1059-1065. doi:10.1001/jamaoncol.2018.0211

159. Ganz PA, Rowland JH, Meyerowitz BE, Desmond KA. Impact of
different adjuvant therapy strategies on quality of life in breast
cancer survivors. Recent Results Cancer Res 1998;152:396-411.
doi:10.1007/978-3-642-45769-2_38

160. Baumgart J, Nilsson K, Stavreus-Evers A, Kask K, Villman K,
Lindman H, et al. Urogenital disorders in women with adjuvant
endocrine therapy after early breast cancer. Am J Obstet Gynecol
2011;204:26 e1-26 e7. doi:10.1016/j.ajog.2010.08.035

161. Nappi RE, Kokot-Kierepa M. Vaginal Health: Insights, Views &
Attitudes (VIVA)—results from an international survey. Climac-
teric 2012;15:36-44. doi:10.3109/13697137.2011.647840

162. Nappi RE, Palacios S, Panay N, Particco M, Krychman ML.
Vulvar and vaginal atrophy in four European countries: evidence
from the European REVIVE Survey. Climacteric 2016;19:188-197.
doi:10.3109/13697137.2015.1107039

163. Morales L, Neven P, Timmerman D, Christiaens MR, Vergote I,
Van Limbergen E, et al. Acute effects of tamoxifen and third-
generation aromatase inhibitors on menopausal symptoms of breast
cancer patients. Anticancer Drugs 2004;15:753-760. doi:10.1097/
00001813-200409000-00003

164. Cella D, Fallowfield L, Barker P, Cuzick J, Locker G, Howell A, et al.
Quality of life of postmenopausal women in the ATAC (“Arimidex”,
tamoxifen, alone or in combination) trial after completion of 5 years’
adjuvant treatment for early breast cancer. Breast Cancer Res Treat
2006;100:273-284. doi:10.1007/s10549-006-9260-6

165. Sturdee DW, Panay N. International Menopause Society Writing
Group. Recommendations for the management of postmenopausal
vaginal atrophy. Climacteric 2010;13:509-522. doi:10.3109/
13697137.2010.522875

166. American College of Obstetricians Gynecologists’ Committee on
Clinical, Consensus-Gynecology. Treatment of urogenital symp-
toms in individuals with a history of estrogen-dependent breast
cancer: clinical consensus. Obstet Gynecol 2021;138:950-960. doi:10.
1097/AOG.0000000000004601

167. Tan-Kim J, Shah NM, Do D, Menefee SA. Efficacy of vaginal
estrogen for recurrent urinary tract infection prevention in
hypoestrogenic women. Am J Obstet Gynecol 2023;229:143 e1-e9.
doi:10.1016/j.ajog.2023.05.002

168. NHS Business Services Authority. Hormone replacement therapy
(HRT) England April 2015 to June 2022. 2022. Accessed May 10,
2024. https://nhsbsa-opendata.s3.eu-west-2.amazonaws.com/hrt/
hrt_June_2022_v001.html

169. Castellano I, Allia E, Accortanzo V, Vandone AM, Chiusa L,
Arisio R, et al. Androgen receptor expression is a significant
prognostic factor in estrogen receptor positive breast cancers. Breast
Cancer Res Treat 2010;124:607-617. doi:10.1007/s10549-010-0761-y

170. Crandall CJ, Diamant A, Santoro N. Safety of vaginal estrogens: a
systematic review. Menopause 2020;27:339-360. doi:10.1097/GME.
0000000000001468

171. Pavlovic RT, Jankovic SM, Milovanovic JR, Stefanovic SM, Folic
MM, Milovanovic OZ, et al. The safety of local hormonal
treatment for vulvovaginal atrophy in women with estrogen
receptor-positive breast cancer who are on adjuvant aromatase
inhibitor therapy: meta-analysis. Clin Breast Cancer 2019;19:
e731-e740. doi:10.1016/j.clbc.2019.07.007

172. O’Meara ES, Rossing MA, Daling JR, Elmore JG, Barlow WE,
Weiss NS. Hormone replacement therapy after a diagnosis of breast
cancer in relation to recurrence and mortality. J Natl Cancer Inst
2001;93:754-762. doi:10.1093/jnci/93.10.754

173. Dew JE, Wren BG, Eden JA. A cohort study of topical vaginal
estrogen therapy in women previously treated for breast cancer.
Climacteric 2003;6:45-52. doi:10.1080/cmt.6.1.45.52

174. Le Ray I, Dell’Aniello S, Bonnetain F, Azoulay L, Suissa S. Local
estrogen therapy and risk of breast cancer recurrence among
hormone-treated patients: a nested case-control study. Breast
Cancer Res Treat 2012;135:603-609. doi:10.1007/s10549-012-
2198-y

175. Sund M, Garmo H, Andersson A, Margolin S, Ahlgren J, Valachis
A. Estrogen therapy after breast cancer diagnosis and breast cancer
mortality risk. Breast Cancer Res Treat 2023;198:361-368. doi:10.
1007/s10549-023-06871-w

176. Cold S, Cold F, Jensen MB, Cronin-Fenton D, Christiansen P,
Ejlertsen B. Systemic or vaginal hormone therapy after early breast
cancer: a Danish Observational Cohort Study. J Natl Cancer Inst
2022;114:1347-1354. doi:10.1093/jnci/djac112

177. Agrawal P, Singh SM, Able C, Dumas K, Kohn J, Kohn TP, et al.
Safety of vaginal estrogen therapy for genitourinary syndrome of
menopause in women with a history of breast cancer. Obstet
Gynecol 2023;142:660-668. doi:10.1097/AOG.0000000000005294

178. McVicker L, Labeit AM, Coupland CAC, Hicks B, Hughes C,
McMenamin U, et al. Vaginal estrogen therapy use and survival in
females with breast cancer. JAMA Oncol 2023.

179. Newson L, Kirby M; Stillwell S; Hackett G; Ball S; Lewis R BSSM
position statement for management of genitourinary syndrome of
the menopause (GSM). 2021. Revised and updated January 2024.

180. Sussman TA, Kruse ML, Thacker HL, Abraham J. Managing
genitourinary syndrome of menopause in breast cancer survivors
receiving endocrine therapy. J Oncol Pract 2019;15:363-370. doi:10.
1200/JOP.18.00710

181. Laing AJ, Newson L, Simon JA. Individual benefits and risks of
intravaginal estrogen and systemic testosterone in the management
of women in the menopause, with a discussion of any associated
risks for cancer development. Cancer J 2022;28:196-203. doi:10.
1097/PPO.0000000000000598

182. Lupo M, Dains JE, Madsen LT. Hormone replacement therapy: an
increased risk of recurrence and mortality for breast cancer patients?
J Adv Pract Oncol 2015;6:322-330. doi:10.6004/jadpro.2015.6.4.3

183. Kiely BE, Liang R, Jang C, Magraith K. Safety of vaginal oestrogens
for genitourinary symptoms in women with breast cancer. Aust J Gen
Pract 2024;53:305-310. doi:10.31128/AJGP-02-23-6709

184. The U.S. Food and Drug Administration. FDA approves Intrarosa
for postmenopausal women experiencing pain during sex. 2016.
Accessed May 22, 2023. https://www.fda.gov/news-events/press-
announcements/fda-approves-intrarosa-postmenopausal-women-ex
periencing-pain-during-sex

185. Barton DL, Shuster LT, Dockter T, Atherton PJ, Thielen J, Birrell
SN, et al. Systemic and local effects of vaginal dehydroepiandros-
terone (DHEA): NCCTG N10C1 (Alliance). Support Care Cancer
2018;26:1335-1343. doi:10.1007/s00520-017-3960-9

186. Davis SR, Robinson PJ, Jane F, White S, White M, Bell RJ.
Intravaginal testosterone improves sexual satisfaction and vaginal
symptoms associated with aromatase inhibitors. J Clin Endocrinol
Metab 2018;103:4146-4154. doi:10.1210/jc.2018-01345

187. Rubin R, Sanaee M, Yee A, Moyneur E, Dea K, Dury AY.
Prevalence of urinary tract infections in women with vulvovaginal
atrophy and the impact of vaginal prasterone on the rate of urinary
tract infections. Menopause 2025;32:217-227. doi:10.1097/GME.
0000000000002485

188. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018. CA Cancer
J Clin 2018;68:7-30. doi:10.3322/caac.21442

189. van Seijen M, Lips EH, Thompson AM, Nik-Zainal S, Futreal A,
Hwang ES, et al. Ductal carcinoma in situ: to treat or not to treat,
that is the question. Br J Cancer 2019;121:285-292. doi:10.1038/
s41416-019-0478-6

190. A trial comparing surgery with active monitoring for low risk DCIS
(LORIS). Accessed December 3, 2024. https://www.cancerresearch
uk.org/about-cancer/find-a-clinical-trial/a-trial-comparing-surgery-
with-active-monitoring-for-low-risk-dcis-loris#undefined

191. Hwang ES, Hyslop T, Lynch T, Ryser MD, Weiss A, Wolf A, et al.
Active monitoring with or without endocrine therapy for low-risk

Glynne et al Menopause � Volume 33, Number 1, January 2026

28 | © 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The Menopause Society.

https://nhsbsa-opendata.s3.eu-west-2.amazonaws.com/hrt/hrt_June_2022_v001.html
https://nhsbsa-opendata.s3.eu-west-2.amazonaws.com/hrt/hrt_June_2022_v001.html
https://www.fda.gov/news-events/press-announcements/fda-approves-intrarosa-postmenopausal-women-experiencing-pain-during-sex
https://www.fda.gov/news-events/press-announcements/fda-approves-intrarosa-postmenopausal-women-experiencing-pain-during-sex
https://www.fda.gov/news-events/press-announcements/fda-approves-intrarosa-postmenopausal-women-experiencing-pain-during-sex
https://www.cancerresearchuk.org/about-cancer/find-a-clinical-trial/a-trial-comparing-surgery-with-active-monitoring-for-low-risk-dcis-loris#undefined
https://www.cancerresearchuk.org/about-cancer/find-a-clinical-trial/a-trial-comparing-surgery-with-active-monitoring-for-low-risk-dcis-loris#undefined
https://www.cancerresearchuk.org/about-cancer/find-a-clinical-trial/a-trial-comparing-surgery-with-active-monitoring-for-low-risk-dcis-loris#undefined


ductal carcinoma in situ: the COMET Randomized Clinical Trial.
JAMA 2025;333:972-980. doi:10.1001/jama.2024.26698

192. Giannakeas V, Sopik V, Narod SA. Association of a diagnosis of
ductal carcinoma in situ with death from breast cancer. JAMA
Netw Open 2020;3:e2017124. doi:10.1001/jamanetworkopen.2020.
17124

193. Brennan ME, Turner RM, Ciatto S, Marinovich ML, French JR,
Macaskill P, et al. Ductal carcinoma in situ at core-needle biopsy:
meta-analysis of underestimation and predictors of invasive breast
cancer. Radiology 2011;260:119-128. doi:10.1148/radiol.11102368

194. Rutter CM, Mandelson MT, Laya MB, Seger DJ, Taplin S.
Changes in breast density associated with initiation, discontin-
uation, and continuing use of hormone replacement therapy. JAMA
2001;285:171-176. doi:10.1001/jama.285.2.171

195. Kavanagh AM, Mitchell H, Giles GG. Hormone replacement
therapy and accuracy of mammographic screening. Lancet 2000;
355:270-274. doi:10.1016/S0140-6736(99)07319-5

196. Evans A. Hormone replacement therapy and mammographic
screening. Clin Radiol 2002;57:563-564. doi:10.1053/crad.2002.0940

197. Pan H, Gray R, Braybrooke J, Davies C, Taylor C, McGale P,
et al. 20-year risks of breast-cancer recurrence after stopping
endocrine therapy at 5 years. N Engl J Med 2017;377:1836-1846.
doi:10.1056/NEJMoa1701830

198. Sighoko D, Liu J, Hou N, Gustafson P, Huo D. Discordance in
hormone receptor status among primary, metastatic, and second
primary breast cancers: biological difference or misclassification?
Oncologist 2014;19:592-601. doi:10.1634/theoncologist.2013-0427

199. Lowry KP, Ichikawa L, Hubbard RA, Buist DSM, Bowles EJA,
HendersonLM, et al. Variation in second breast cancer risk after primary
invasive cancer by time since primary cancer diagnosis and estrogen
receptor status. Cancer 2023;129:1173-1182. doi:10.1002/cncr.34679

200. Cuzick J, Sestak I, BaumM, Buzdar A, Howell A, Dowsett M, et al.
Effect of anastrozole and tamoxifen as adjuvant treatment for early-
stage breast cancer: 10-year analysis of the ATAC trial. Lancet Oncol
2010;11:1135-1141. doi:10.1016/S1470-2045(10)70257-6

201. Giannakeas V, Lim DW, Narod SA. The risk of contralateral
breast cancer: a SEER-based analysis. Br J Cancer 2021;125:
601-610. doi:10.1038/s41416-021-01417-7

202. Kurian AW, Canchola AJ, Ma CS, Clarke CA, Gomez SL.
Magnitude of reduction in risk of second contralateral breast cancer
with bilateral mastectomy in patients with breast cancer: data from
California, 1998 through 2015. Cancer 2020;126:958-970. doi:10.
1002/cncr.32618

203. Bluming AZ. Hormone replacement therapy after breast cancer: it
is time. Cancer J 2022;28:183-190. doi:10.1097/PPO.
0000000000000595

204. Fahlen M, Fornander T, Johansson H, Johansson U, Rutqvist LE,
Wilking N, et al. Hormone replacement therapy after breast cancer:
10 year follow up of the Stockholm randomised trial. Eur J Cancer
2013;49:52-59. doi:10.1016/j.ejca.2012.07.003

205. Bluming AZ. Letters to the editor. Menopause 2024;31:1027-1028.
doi:10.1097/GME.0000000000002429

206. Holmberg L, Iversen OE, Rudenstam CM, Hammar M, Kumpu-
lainen E, Jaskiewicz J, et al. Increased risk of recurrence after
hormone replacement therapy in breast cancer survivors. J Natl
Cancer Inst 2008;100:475-482. doi:10.1093/jnci/djn058

207. Kenemans P, Bundred NJ, Foidart JM, Kubista E, von Schoultz B,
Sismondi P, et al. Safety and efficacy of tibolone in breast-cancer
patients with vasomotor symptoms: a double-blind, randomised,
non-inferiority trial. Lancet Oncol 2009;10:135-146. doi:10.1016/
S1470-2045(08)70341-3

208. Poggio F, Del Mastro L, Bruzzone M, Ceppi M, Razeti MG,
Fregatti P, et al. Safety of systemic hormone replacement therapy in
breast cancer survivors: a systematic review and meta-analysis.
Breast Cancer Res Treat 2022;191:269-275. doi:10.1007/s10549-021-
06436-9

209. Erel CT, Senturk LM, Kaleli S. Tibolone and breast cancer.
Postgrad Med J 2006;82:658-662. doi:10.1136/pgmj.2005.03718

210. Meurer LN, Lena S. Cancer recurrence and mortality in women
using hormone replacement therapy: meta-analysis. J Fam Pract
2002;51:1056-1062.

211. Batur P, Blixen CE, Moore HC, Thacker HL, Xu M. Menopausal
hormone therapy (HT) in patients with breast cancer. Maturitas
2006;53:123-132. doi:10.1016/j.maturitas.2005.03.004

212. Coronado PJ, Gomez A, Iglesias E, Fasero M, Baquedano L,
Sanchez S, et al. Eligibility criteria for using menopausal hormone
therapy in breast cancer survivors: a safety report based on a
systematic review and meta-analysis. Menopause 2024;31:234-242.
doi:10.1097/GME.0000000000002317

213. Romero SA, Young K, Hickey M, Su HI. Levonorgestrel
intrauterine system for endometrial protection in women with breast
cancer on adjuvant tamoxifen. Cochrane Database Syst Rev 2020;
12:CD007245. doi:10.1002/14651858.CD007245.pub4

214. Fahlen M, Wallberg B, von Schoultz E, Carlstrom K, Svensson G,
Wilking N, et al. Health-related quality of life during hormone
therapy after breast cancer: a randomized trial. Climacteric 2011;14:
164-170. doi:10.3109/13697131003660593

215. Wishart GC, Azzato EM, Greenberg DC, Rashbass J, Kearins O,
Lawrence G, et al. PREDICT: a new UK prognostic model that
predicts survival following surgery for invasive breast cancer. Breast
Cancer Res 2010;12:R1. doi:10.1186/bcr2464

216. National Institute for Health and Care Excellence. Tumour
profiling tests to guide adjuvant chemotherapy decisions in early
breast cancer [DG58]. 2024. https://www.nice.org.uk/guidance/
dg58/chapter/1-Recommendations

217. Pedersen RN, Esen BO, Mellemkjaer L, Christiansen P, Ejlertsen B,
Lash TL, et al. The incidence of breast cancer recurrence 10-32
years after primary diagnosis. J Natl Cancer Inst 2022;114:391-399.
doi:10.1093/jnci/djab202

218. Copson E, Eccles B, Maishman T, Gerty S, Stanton L, Cutress
RI, et al. Prospective observational study of breast cancer
treatment outcomes for UK women aged 18-40 years at diagnosis:
the POSH study. J Natl Cancer Inst 2013;105:978-988. doi:10.
1093/jnci/djt134

219. Pan H, Braybrooke J, Gray R, et al. Abstract GS2-04: improvements
in long-term outcome for women with estrogen receptor positive (ER
+) early stage breast cancer treated with 5 years of endocrine therapy:
Analyses of 82,598 women in the Early Breast Cancer Trialists’
Collaborative Group (EBCTCG) database. Cancer Res 2020;80
(4_suppl):GS2-GS04. doi.org/10.1158/1538-7445.SABCS19-GS2-04

220. Abderrahman B, Jordan VC. estrogen for the treatment and
prevention of breast cancer: a tale of 2 Karnofsky Lectures. Cancer
J 2022;28:163-168. doi:10.1097/PPO.0000000000000600

221. Coelingh Bennink HJ, Verhoeven C, Dutman AE, Thijssen J. The
use of high-dose estrogens for the treatment of breast cancer.
Maturitas 2017;95:11-23. doi:10.1016/j.maturitas.2016.10.010

222. Rugo HS, Rumble RB, Macrae E, Barton DL, Connolly HK, Dickler
MN, et al. endocrine therapy for hormone receptor-positive metastatic
breast cancer: American Society of Clinical Oncology Guideline. J Clin
Oncol 2016;34:3069-3103. doi:10.1200/JCO.2016.67.1487

223. Boardman HM, Hartley L, Eisinga A, Main C, Roque i Figuls M,
Bonfill Cosp X, et al. Hormone therapy for preventing cardiovas-
cular disease in post-menopausal women. Cochrane Database Syst
Rev 2015;2015:CD002229. doi:10.1002/14651858.CD002229.pub4

224. Salpeter SR, Cheng J, Thabane L, Buckley NS, Salpeter EE.
Bayesian meta-analysis of hormone therapy and mortality in
younger postmenopausal women. Am J Med 2009;122:1016-22 e1.
doi:10.1016/j.amjmed.2009.05.021

225. Ischaemic heart diseases deaths including comorbidities, England and
Wales: 2019 registrations. Office of National Statistics. 2021. Accessed
March 29, 2024. https://www.ons.gov.uk/peoplepopulationandcommun
ity/birthsdeathsandmarriages/deaths/bulletins/ischaemicheartdiseases
deathsincludingcomorbiditiesenglandandwales/2019registrations

226. Gray RG, Bradley R, Braybrooke J, et al.; EBCTCG. Effects of
ovarian ablation or suppression on breast cancer recurrence and
survival: patient-level meta-analysis of 14,993 premenopausal
women in 25 randomized trials. ASCO Annual Meeting 2023.
Abstract 503. Presented June 2, 2023.

227. General Medical Counsel. Decision making and consent. 2020.
Accessed September 20, 2024. https://www.gmc-uk.org/-/media/
documents/gmc-guidance-for-doctors—decision-making-and-con
sent-english_pdf-84191055.pdf

Menopause � Volume 33, Number 1, January 2026 MHT for breast cancer patients

© 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The Menopause Society. | 29

https://www.nice.org.uk/guidance/dg58/chapter/1-Recommendations
https://www.nice.org.uk/guidance/dg58/chapter/1-Recommendations
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/ischaemicheartdiseasesdeathsincludingcomorbiditiesenglandandwales/2019registrations
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/ischaemicheartdiseasesdeathsincludingcomorbiditiesenglandandwales/2019registrations
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/ischaemicheartdiseasesdeathsincludingcomorbiditiesenglandandwales/2019registrations
https://www.gmc-uk.org/-/media/documents/gmc-guidance-for-doctors--decision-making-and-consent-english_pdf-84191055.pdf
https://www.gmc-uk.org/-/media/documents/gmc-guidance-for-doctors--decision-making-and-consent-english_pdf-84191055.pdf
https://www.gmc-uk.org/-/media/documents/gmc-guidance-for-doctors--decision-making-and-consent-english_pdf-84191055.pdf


228. Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson
WS. Evidence based medicine: what it is and what it isn’t. BMJ
1996;312:71-72. doi:10.1136/bmj.312.7023.71

229. Kerr JR, Schneider CR, Freeman ALJ, Marteau T, van der Linden S.
Transparent communication of evidence does not undermine public trust
in evidence.PNASNexus 2022;1:pgac280. doi:10.1093/pnasnexus/pgac280

230. Robins L, Witteborn S, Miner L, Mauksch L, Edwards K, Brock
D. Identifying transparency in physician communication. Patient
Educ Couns 2011;83:73-79. doi:10.1016/j.pec.2010.05.004

231. Ward J, Kalsi D, Chandrashekar A, Fulford B, Lee R, Herring J,
et al. Shared decision making and consent post-Montgomery, UK
Supreme Court judgement supporting best practice. Patient Educ
Couns 2020;103:2609-2612. doi:10.1016/j.pec.2020.05.017

232. UK Supreme Court. Montgomery v Lanarkshire Health Board.
2015. Accessed July 8, 2024. https://www.supremecourt.uk/decided-
cases/docs/UKSC_2013_0136_Judgment.pdf

233. Winer E Presidential Address—Partnering With Patients: The
Cornerstone of Clinical Care and Research. ASCO Annual Meeting
Opening Session; 2023. Accessed June 1, 2025. https://connection.
asco.org/magazine/features/2023-presidential-address-partnering-pa
tients-cornerstone-clinical-care-research

234. National Institute for Health and Care Excellence. Shared decision
making (NG197). 2021. Accessed June 1, 2025. https://www.nice.
org.uk/guidance/ng197

235. Department of Health and Social Care. The NHS Constitution for
England. 2012. Accessed July 8, 2024. https://www.gov.uk/govern
ment/publications/the-nhs-constitution-for-england

236. Islam RM, Bell RJ, Green S, Page MJ, Davis SR. Safety and
efficacy of testosterone for women: a systematic review and meta-
analysis of randomised controlled trial data. Lancet Diabetes
Endocrinol 2019;7:754-766. doi:10.1016/S2213-8587(19)30189-5

237. The Australian Register of Therapeutic Goods (ARTG). AN-
DROFEME 1 testosterone 1% w/v (10mg/mL) cream tube
(324274). ARTG date: 23 November 2020. Accessed May 27, 2025.
https://www.tga.gov.au/resources/artg/324274

238. Bachmann G, Bancroft J, Braunstein G, Burger H, Davis S,
Dennerstein L, et al. Female androgen insufficiency: the Princeton
consensus statement on definition, classification, and assessment.
Fertil Steril 2002;77:660-665. doi:10.1016/S0015-0282(02)02969-2

239. Goldstat R, Briganti E, Tran J, Wolfe R, Davis SR. Transdermal
testosterone therapy improves well-being, mood, and sexual
function in premenopausal women. Menopause 2003;10:390-398.
doi:10.1097/01.GME.0000060256.03945.20

240. Fooladi E, Bell RJ, Jane F, Robinson PJ, Kulkarni J, Davis SR.
Testosterone improves antidepressant-emergent loss of libido in
women: findings from a randomized, double-blind, placebo-
controlled trial. J Sex Med 2014;11:831-839. doi:10.1111/jsm.12426

241. El-Hage G, Eden JA, Manga RZ. A double-blind, randomized,
placebo-controlled trial of the effect of testosterone cream on the
sexual motivation of menopausal hysterectomized women with
hypoactive sexual desire disorder. Climacteric 2007;10:335-343.
doi:10.1080/13697130701364644

242. Davis SR, Moreau M, Kroll R, Bouchard C, Panay N, Gass M, et al.
Testosterone for low libido in postmenopausal women not taking estrogen.
N Engl J Med 2008;359:2005-2017. doi:10.1056/NEJMoa0707302

243. Glaser R, York AE, Dimitrakakis C. Beneficial effects of
testosterone therapy in women measured by the validated
Menopause Rating Scale (MRS). Maturitas 2011;68:355-361.
doi:10.1016/j.maturitas.2010.12.001

244. Davis SR. Androgen therapy in women, beyond libido. Climacteric
2013;16(suppl 1):18-24. doi:10.3109/13697137.2013.801736

245. Zhang H, Ma K, Li RM, Li JN, Gao SF, Ma LN. Association
between testosterone levels and bone mineral density in females
aged 40-60 years from NHANES 2011-2016. Sci Rep 2022;12:
16426. doi:10.1038/s41598-022-21008-7

246. Islam RM, Bell RJ, Handelsman DJ, McNeil JJ, Nelson MR, Reid
CM, et al. Associations between blood sex steroid concentrations and

risk of major adverse cardiovascular events in healthy older women in
Australia: a prospective cohort substudy of the ASPREE trial. Lancet
Healthy Longev 2022;3:e109-e118. doi:10.1016/S2666-7568(22)00001-0

247. Davis SR. Testosterone and the heart: friend or foe? Climacteric
2024;27:53-59. doi:10.1080/13697137.2023.2250252

248. Glynne S, Kamal A, Kamel AM, Reisel D, Newson L. Effect of
transdermal testosterone therapy on mood and cognitive symptoms
in peri- and postmenopausal women: a pilot study. Arch Womens
Ment Health 2024;28: 541-550. doi: 10.1007/s00737-024-01513-6

249. Somboonporn W, Davis SR, National H, Medical Research
Council. Testosterone effects on the breast: implications for
testosterone therapy for women. Endocr Rev 2004;25:374-388.
doi:10.1210/er.2003-0016

250. Hickey TE, Selth LA, Chia KM, Laven-Law G, Milioli HH, Roden
D, et al. The androgen receptor is a tumor suppressor in estrogen
receptor-positive breast cancer. Nat Med 2021;27:310-320. doi:10.
1038/s41591-020-01168-7

251. Ness RB, Albano JD, McTiernan A, Cauley JA. Influence
of estrogen plus testosterone supplementation on breast cancer.
Arch Intern Med 2009;169:41-46. doi:10.1001/archinternmed.
2008.507

252. Nachtigall L, Casson P, Lucas J, Schofield V, Melson C, Simon JA.
Safety and tolerability of testosterone patch therapy for up to 4
years in surgically menopausal women receiving oral or transdermal
oestrogen. Gynecol Endocrinol 2011;27:39-48. doi:10.3109/
09513590.2010.487597

253. Dimitrakakis C, Jones RA, Liu A, Bondy CA. Breast cancer
incidence in postmenopausal women using testosterone in addition
to usual hormone therapy. Menopause 2004;11:531-535. doi:10.
1097/01.GME.0000119983.48235.d3

254. Donovitz G, Cotten M. Breast cancer incidence reduction in women
treated with subcutaneous testosterone: testosterone therapy and
breast cancer incidence study. Eur J Breast Health 2021;17:150-156.
doi:10.4274/ejbh.galenos.2021.6213

255. Adair FE, Herrmann JB. The use of testosterone propionate in the
treatment of advanced carcinoma of the breast. Ann Surg 1946;123:
1023-1035. doi:10.1097/00000658-194606000-00006

256. Cathcart-Rake E, Novotny P, Leon-Ferre R, Le-Rademacher J,
Storrick EM, Adjei AA, et al. A randomized, double-blind,
placebo-controlled trial of testosterone for treatment of postmeno-
pausal women with aromatase inhibitor-induced arthralgias:
Alliance study A221102. Support Care Cancer 2021;29:387-396.
doi:10.1007/s00520-020-05473-2

257. Farahmand S, Maibach HI. Transdermal drug pharmacokinetics in
man: Interindividual variability and partial prediction. Int J Pharm
2009;367(1-2):1-15. doi:10.1016/j.ijpharm.2008.11.020

258. Singh I, Morris AP. Performance of transdermal therapeutic
systems: effects of biological factors. Int J Pharm Investig 2011;1:
4-9. doi:10.4103/2230-973X.7672

259. Chen R, Cui J, Wang Q, Li P, Liu X, Hu H, et al. Antiproliferative
effects of anastrozole on MCF-7 human breast cancer cells in vitro
are significantly enhanced by combined treatment with testosterone
undecanoate. Mol Med Rep 2015;12:769-775. doi:10.3892/mmr.
2015.3427

260. Glaser RDC. Testosterone implant therapy in women with and
without breast cancer: rationale, experience, evidence. Androg Clin
Res Ther 2021;2: 94-110. doi:10.1089/andro.2021.0003

261. Raine R, Sanderson C, Hutchings A, Carter S, Larkin K, Black N.
An experimental study of determinants of group judgments in
clinical guideline development. Lancet 2004;364:429-437. doi:10.
1016/S0140-6736(04)16766-4

262. Murphy MK, Black NA, Lamping DL, McKee CM, Sanderson
CF, Askham J, et al. Consensus development methods, and their
use in clinical guideline development. Health Technol Assess 1998;2:
i-iv. doi:10.3310/hta2030.

263. Richardson FM. Peer review of medical care. Med Care 1972;10:
29-39. doi:10.1097/00005650-197201000-00004

Glynne et al Menopause � Volume 33, Number 1, January 2026

30 | © 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The Menopause Society.

https://www.supremecourt.uk/decided-cases/docs/UKSC_2013_0136_Judgment.pdf
https://www.supremecourt.uk/decided-cases/docs/UKSC_2013_0136_Judgment.pdf
https://connection.asco.org/magazine/features/2023-presidential-address-partnering-patients-cornerstone-clinical-care-research
https://connection.asco.org/magazine/features/2023-presidential-address-partnering-patients-cornerstone-clinical-care-research
https://connection.asco.org/magazine/features/2023-presidential-address-partnering-patients-cornerstone-clinical-care-research
https://www.nice.org.uk/guidance/ng197
https://www.nice.org.uk/guidance/ng197
https://www.gov.uk/government/publications/the-nhs-constitution-for-england
https://www.gov.uk/government/publications/the-nhs-constitution-for-england
https://www.tga.gov.au/resources/artg/324274


 1 

Supplemental Digital Content. Menopausal hormone therapy for breast cancer patients: 

what is the current evidence? 

 

Table S1. Characteristics of the voting panel members 

 

 N=19 

 

Age (years) 

• 40-50 

• > 50 

 

8 

11 

Gender 

• Male 

• Female 

 

7 

12 

Place of work 

• United Kingdom 

• United States 

• Hungary 

 

15 

3 

1 

Speciality 

• GP 

• Oncologist 

• Breast Surgeon 

• Gynaecologist 

• Breast Specialist Radiologist 

 

5 

5 

3 

5 

1 

 
All clinicians were required to have completed a recognised training program (such as the Membership of the Royal 

Colleges of Physicians of the United Kingdom Diploma, or equivalent), be registered with a professional body (such as 

the General Medical Council, or equivalent) and have relevant clinical experience. The group included 1 Professor of 

Medical Oncology, 2 Professors of Gynaecology, and a Specialist Registrar/ Academic Research Fellow. All other 

clinicians were consultant-grade or equivalent.  
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Table S2. Breast cancer consensus statement topic questions  

 

Vaginal hormones  

1. Does vaginal oestrogen effectively treat genitourinary symptoms of the menopause (GSM) in breast cancer 

survivors?  

2. Does vaginal oestrogen increase the risk of breast cancer recurrence?  

3. Does vaginal oestrogen increase the risk of breast cancer mortality?  

4. Are there any patients for whom the risks of vaginal oestrogen might outweigh the risks?  

5. Can vaginal oestrogen be prescribed alongside systemic hormone therapy?  

6. Can vaginal oestrogen be prescribed alongside tamoxifen?  

7. Can vaginal oestrogen be prescribed alongside an AI?  

8. What type (formulation) of vaginal oestrogen should be prescribed first-line?  

9. Should serum hormone (oestradiol) levels be monitored in breast cancer survivors treated with vaginal 

oestrogen?  

10. Is there a maximum recommended dose?  

11. Is there a maximum recommended duration?  

12. Can DHEA be used to treat GSM in breast cancer survivors?  

  

Systemic MHT (oestrogen and progesterone)  

13. Does MHT (oestrogen +/- progesterone) effectively treat menopausal symptoms in breast cancer survivors?  

14. Does combined MHT (oestrogen +/- progesterone) increase the risk of breast cancer recurrence?  

15. Does combined MHT (oestrogen +/- progesterone) increase the risk of breast cancer mortality?  

16. Which patient groups would be considered low risk (benefits of MHT outweigh risks of MHT)?  

17. Which patient groups would be considered high risk (risks of MHT outweigh the benefits of MHT)?  

18. Can MHT (oestrogen +/- progesterone) be prescribed alongside tamoxifen?  

19. Can MHT (oestrogen +/- progesterone) be prescribed alongside aromatase inhibitors?  

20. What type (formulation) of MHT should be prescribed first-line?  

21. Should serum hormone (oestradiol) levels be monitored in breast cancer survivors?  

22. Is there a maximum recommended dose?  

23. Is there a maximum recommended duration?  

 

Systemic Testosterone   

24. Can testosterone-only hormone therapy effectively treat menopausal symptoms in breast cancer patients?  

25. Is testosterone hormone therapy well tolerated (side effects)?  

26. Does testosterone increase the risk of breast cancer recurrence?  

27. Does testosterone increase the risk of breast cancer death?  

28. Which patients are most likely to benefit from testosterone HT?  

29. Are there any patients for whom the risks of testosterone HT might outweigh the risks?  

30. Can testosterone be prescribed alongside oestrogen +/- progesterone?  

31. Can testosterone be prescribed alongside tamoxifen?  

32. Can testosterone be prescribed alongside an AI?  

33. What type (formulation) of testosterone should be prescribed first-line?  

34. Should serum testosterone levels be monitored in breast cancer survivors treated with testosterone?  

35. Should serum oestradiol levels be monitored in breast cancer survivors treated with testosterone?  

36. Is there a maximum recommended dose?  

37. Is there a maximum recommended duration?  
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Table S3. Statements circulated in Round 1.  

 
Number Statement Consensus 

1 Vaginal estrogen can be used to treat genito-urinary symptoms of the menopause 

(GSM) in breast cancer survivors.  

Yes 

2 Vaginal estrogen is unlikely to increase the risk of breast cancer recurrence or 

death.  

Yes 

3 Vaginal dehydroepiandrosterone (DHEA) can be used to treat GSM in breast cancer 

survivors. 

No 

4 Vaginal DHEA does not increase the risk of breast cancer recurrence or death.  Yes 

5 Women with a history of breast cancer can use vaginal estrogen, or vaginal DHEA, 

to treat GSM alongside systemic MHT if needed.   

Yes 

6 Women taking tamoxifen can also have vaginal estrogen, or vaginal DHEA, to treat 

GSM.  

Yes 

7 Women taking aromatase inhibitors can also have vaginal estrogen, or vaginal 

DHEA, to treat GSM.  

Yes 

8 Breast cancer survivors with GSM can use vaginal estrogen, or vaginal DHEA, for as 

long as they wish.  

Yes 

9 MHT (17-estradiol with or without body-identical progesterone) does not increase 

the risk of developing invasive breast cancer in women with a history of DCIS.  

Yes 

10 MHT (17-estradiol with or without body-identical progesterone) does not increase 

risk of breast cancer recurrence or breast cancer death in women with a history of 

ER negative breast cancer. 

Yes 

11 Overall, evidence suggests that MHT does not increase risk of breast cancer 

recurrence in women with a history of ER+ breast cancer, although more research is 

needed, and it is not possible to categorically state that there is no increased risk of 

recurrence.   

No 

12 If MHT does increase the risk of recurrence in ER+ breast cancer survivors, the risk is 

likely to be small.  

No 

13 There is no robust evidence that MHT increases the risk of breast cancer death in 

women with a history of ER+ breast cancer.  

Yes 

14 MHT can effectively treat menopausal symptoms and improve quality of life in 

breast cancer survivors. 

Yes 

15 MHT is likely to reduce the risk of long-term health conditions including 

osteoporosis in breast cancer survivors when initiated within 10 years of the 

menopause.  

Yes 

16 Overall, women with breast cancer are more likely to die from another disease 
(most commonly cardiovascular disease or dementia) and not from breast cancer.  

Yes 

17 MHT is likely to reduce all-cause mortality in women, including breast cancer 

survivors.  

No 

18 Patients may be more likely to adhere to their treatment for breast cancer if side 

effects including menopausal symptoms are treated.  

Yes 

19 Systemic MHT can be prescribed alongside tamoxifen.  No 

20 Aromatase inhibitors (AIs) block oestrogen synthesis and reduce serum oestrogen 

levels. When used to treat ER+ breast cancer, it is therefore counterproductive to 

prescribe MHT alongside an aromatase inhibitor.  

No 

21 MHT can be used to treat menopausal symptoms in breast cancer survivors if the 
benefits (mainly quality of life) are deemed to outweigh the risks (breast cancer 

Yes 
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recurrence, breast cancer death), and women have been supported to make an 
informed decision based on their individual circumstances.  

22 The relative risks and benefits associated with MHT, and patient preferences, will 
change over time after breast cancer diagnosis.  

Yes 

23 Breast cancer survivors with menopausal symptoms can stop MHT at any time if the 

risks (breast cancer recurrence, breast cancer death) are deemed to outweigh the 

benefits, if their symptoms have not improved with MHT, or if they decide to stop 

for any reason.  

Yes 

24 It is preferable to prescribe body identical MHT (transdermal 17β estradiol and 

micronised progesterone) to women with breast cancer because it is better 

tolerated (fewer side effects) and safer compared with synthetic, oral hormones.  

Yes 

25 The Mirena coil is a suitable alternative to micronised progesterone, to provide 

endometrial protection in women with a history of breast cancer.  

Yes 

26 For women with a history of breast cancer, the dose of oestrogen (17β estradiol) 

can be titrated until symptom control is achieved.  

Yes 

27 There is no evidence that risk of recurrence increases with higher doses of 17β 

estradiol.  

No 

28 Women with a history of breast cancer can take MHT for as long as it is considered 

that the benefits outweigh the risks. 

Yes 

29 There is no evidence that risk of recurrence increases with increased duration of 

treatment (17β estradiol) 

No 

30 Menopause specialists with experience in the management of menopausal 
symptoms in breast cancer patients are best placed to counsel women about the 
risks and benefits of MHT after breast cancer. 

Yes 

31 Testosterone-only MHT may improve quality of life for breast cancer patients and is 

proven to be an effective treatment option for HSDD in menopausal women.  

Yes 

32 Testosterone, with or without estrogen, is well tolerated in breast cancer patients 

(low risk of side effects; side effects are usually mild).  

Yes 

33 There is a paucity of evidence regarding long-term safety of testosterone in breast 

cancer patients, but existing data suggests that testosterone does not increase and 

may decrease the risk of breast cancer recurrence.  

Yes 

34 Testosterone can be prescribed alongside systemic MHT (estrogen and 
progesterone) to treat menopausal symptoms in women with a history of breast 
cancer.   

Yes 

35 Testosterone can be prescribed alongside tamoxifen.  Yes 

36 Testosterone can be prescribed alongside an AI, since aromatisation to estrogen is 

prevented by the AI.  

Yes 

37 It is preferable to prescribe body-identical, transdermal testosterone (such as 

Testogel or Androfeme) to women after breast cancer because is safer than 

synthetic, oral testosterone and has fewer side effects.  

Yes 

38 Testosterone can be prescribed for women with a history of breast cancer for as 

long as it is deemed that the benefits outweigh the risks.   

Yes 
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Table S4. Statements circulated in round 2.  

 
Number Statement Consensus 

11 MHT (body-identical or synthetic hormones) may increase the risk of recurrence and 

breast cancer death after ER positive breast cancer. The magnitude of the increase 

in risk will vary according to the background risk of each individual patient.   

Yes 

17 Estrogen replacement (body-identical estradiol) is likely to reduce all-cause 

mortality in breast cancer survivors.    

No 

19 MHT is unlikely to worsen prognosis (increase the risk of recurrence of death) in 
women taking tamoxifen and can be used to treat menopause symptoms if the 
benefits for that individual are deemed to outweigh the risks.  

Yes 

20 Aromatase inhibitors (AIs) block estrogen synthesis and profoundly suppress serum 

oestrogen levels. When used to treat ER+ breast cancer, it is therefore 

counterproductive to prescribe systemic estrogen alongside an AI.  

Yes 

39 When considering hormone replacement after breast cancer, it is important to 

consider both the risks and benefits associated with MHT. The risks include an 

increased risk of breast cancer recurrence and/or second breast cancer. The 

benefits include relief of menopausal symptoms, improved quality of life, and 

reduced risk of osteoporosis. The risk benefit ratio will vary from patient to patient 

and with time since diagnosis.    

Yes 

40 Individualised care with consideration of the patient's medical history, views, 

preferences, and treatment goals, is important when counselling patients about the 

risks and benefits of MHT after breast cancer. Shared decision making is key to 

ensure that individuals can make informed treatment choices that are right for 

them.  

Yes 

 
Table S5. Statements circulated in round 3.  

 
Number Statement Consensus 

4 Vaginal DHEA is unlikely to increase the risk of breast cancer recurrence or death.  Yes 

9 MHT is unlikely to increase the risk of developing invasive breast cancer in women 
with a history of DCIS. 

Yes 

10 MHT is unlikely to increase the risk of breast cancer recurrence or death in women 
with a history of ER- breast cancer.  

Yes 

16 Most women with breast cancer present with early, localised disease and do not 
die from breast cancer. Cardiovascular disease is the leading cause of death in 
women who present with ‘low-risk’ disease (DCIS or small, low-intermediate grade 
tumours that are confined to the breast).  

Yes 

19 Systemic oestrogen replacement (alongside progesterone for women with a 
uterus) can be used to treat menopause symptoms in some women who are 
receiving tamoxifen for ER+ breast cancer. This decision should ideally be made by 
the patient in consultation with the oncologist.  

Yes 

30 Menopause specialists with expertise in the management of menopause 
symptoms in breast cancer patients are best placed to counsel women about the 
risks and benefits of HRT after breast cancer, in consultation with the breast 
specialist team who are best placed to advise about the risk level of the woman’s 
cancer.  

Yes 
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Table S6. Summary of key meta-analyses that have assessed breast cancer outcomes in women using 

MHT after breast cancer.  

 
Authors   
  

Year   Included studies   Results    

Meurer and 
Lená  (1) 
   

2002   Meta-analysis of 10 studies (9 cohort and 1 
prospectively randomised).   
   

No difference in recurrence   
RR 0.72 (95% CI 0.47-1.10)   
   
Reduced all-cause mortality    
RR 0.18 (95% CI 0.10-0.31)   

Batur et al (2) 
  

2006   Review of 15 studies.    
Relative risk reported for the 7 observational 
studies that included controls (3 prospective, 
4 retrospective).    
   

Reduced recurrence    
RR 0.5 (95% CI 0.2-0.7)   
   
Reduced breast cancer mortality    
RR 0.3 (95% CI 0.0-0.6)    

Poggio et al (3) 
  

2021   Meta-analysis of 4 prospective randomised 
trials (HABITS (4), the Stockholm Study (5), 
LIBERATE (6), and Vassilopoulou-Sellin et al 
(7)).  
   

Increased recurrence   
HR 1.46 (95% CI 1.12-1.91)  
  
No difference in recurrence when LIBERATE excluded   
HR 1.51 (95% CI 0.84-2.72)   
  
HR for mortality not reported - but there was no increased risk of 
breast cancer death in any of the included trials, including the 
LIBERATE trial.    
   

Coronado et al (8) 2024 Meta-analysis of 3 prospective randomised 
trials (HABITS (4, 9), the Stockholm Study (5, 
10), LIBERATE (6)), and 9 observational 
studies (3 prospective and 6 retrospective).  

Overall 
Reduced recurrence 
RR 0.85 (95% CI 0.54-1.33) 
 
No difference in all-cause mortality  
RR 0.91 (95% CI 0.38-2.19) 
 
RCT data only 
Increased recurrence 
RR 1.48 (95% CI 1.16-1.88) 
 
No difference in recurrence when LIBERATE excluded 
RR 1.46 (95% CI 0.56-3.83) 
 
No difference in all-cause mortality 
RR 1.56 (95% CI 0.35-6.96) 
 

 

The meta-analyses published by Meurer and Lená (1), and Batur et al (2), are the largest reviews published prior 

to/concurrent with HABITS that reported risk estimates (HABITS not included).   

12 review articles have been published since HABITS: 11 included HABITS and reported no difference in risk of 

recurrence except for HABITS (3, 8, 11, 12, 13, 14, 15, 16, 17, 18, 19). 1 review excluded HABITS and reported no 

association between HRT and risk of recurrence, and a lower breast cancer mortality rate in HRT users (20).   

The meta-analyses published by Poggio et al (3), and Coronado et al (8), are the most recent reviews. When 

considering RCT data only, both meta-analyses reported an increased risk of recurrence but not when data from the 

LIBERATE trial was excluded.  

Adapted from: Bluming AZ. Hormone Replacement Therapy After Breast Cancer: It Is Time. Cancer J. 2022 May-Jun 

01;28(3):183-190. doi: 10.1097/PPO.0000000000000595. PMID: 35594465 (21). 

HABITS, Hormone Replacement After Breast Cancer – Is It Safe?; HR, Hazard Ratio; LIBERATE Livial Intervention 

Following Breast Cancer; Efficacy, Recurrence and Tolerability Endpoints; RCTs, Randomised Controlled Trials; RR, 

Relative Risk. 
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