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Managing menopause after cancer
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Ann H Partridge, Donal J Brennan

Globally, 9 million women are diagnosed with cancer each year. Breast cancer is the most commonly diagnosed 
cancer worldwide, followed by colorectal cancer in high-income countries and cervical cancer in low-income countries. 
Survival from cancer is improving and more women are experiencing long-term effects of cancer treatment, such as 
premature ovarian insufficiency or early menopause. Managing menopausal symptoms after cancer can be 
challenging, and more severe than at natural menopause. Menopausal symptoms can extend beyond hot flushes and 
night sweats (vasomotor symptoms). Treatment-induced symptoms might include sexual dysfunction and impairment 
of sleep, mood, and quality of life. In the long term, premature ovarian insufficiency might increase the risk of 
chronic conditions such as osteoporosis and cardiovascular disease. Diagnosing menopause after cancer can be 
challenging as menopausal symptoms can overlap with other common symptoms in patients with cancer, such as 
fatigue and sexual dysfunction. Menopausal hormone therapy is an effective treatment for vasomotor symptoms and 
seems to be safe for many patients with cancer. When hormone therapy is contraindicated or avoided, emerging 
evidence supports the efficacy of non-pharmacological and non-hormonal treatments, although most evidence is 
based on women older than 50 years with breast cancer. Vaginal oestrogen seems safe for most patients with 
genitourinary symptoms, but there are few non-hormonal options. Many patients have inadequate centralised care 
for managing menopausal symptoms after cancer treatment, and more information is needed about cost-effective 
and patient-focused models of care for this growing population. 

Introduction  
The average age at natural menopause is 51 years in 
high-income countries (HICs).1 A systematic review and 
meta-analysis in 2014 showed an earlier age at menopause 
in low-income and middle-income countries (LMICs) 
across Asia, India, Latin America, and the Middle East.2 
Menopause is more likely to be premature (ie, occurring 
before age 40 years) or early (ie, at age 41–44 years) after 
cancer and burgeoning evidence indicates that young age 
at menopause can be a risk factor for chronic disease.3 A 
2017 meta-analysis of 45 studies in female patients who 
had survived cancer found a median age at menopause 
of 44 years.4 Guidelines from the UK National Institute 
for Health and Care Excellence (NICE) recommend 
menopausal hormone therapy (MHT) for younger 
postmenopausal women without contraindications,5 but 
often the safety and efficacy of MHT after cancer is 
uncertain. Crucially, most patients who have troublesome 
menopausal symptoms after cancer do not have access to 
effective treatments, even in HICs.6 This Series paper 
will address the prevention and management of 
menopausal symptoms after cancer, including evidence 
about health disparities if available.7 

Menopause happens to all people with typically 
functioning ovaries who reach the relevant age. We 
recognise that this population includes some transgender 
men and other gender-diverse people; therefore, in some 
instances, we have referred to “people” rather than 
“women” to be as accurate and inclusive as possible. 
However, since much published work refers to people 
experiencing menopause collectively as women and does 
not clarify how findings might apply to the specific needs 

of gender-diverse people, we have also used “women” in 
some instances, to avoid inappropriate generalisation. 
More information is needed about the experience of 
menopause in transgender men and gender-diverse 
people. Evidence on menopause in gender-diverse people 
is scarce and this area needs more attention.8 

Search strategy and selection criteria  
The recommendations in this Series paper are based on a 
review of the published literature and appraisal of 
professional guidelines. We searched databases on 
MEDLINE, Embase, BioMed Central, Cochrane, and 
Google from Dec 7, 2020, to Jan 8, 2024, with keywords 
tailored to each section of the manuscript including 
“cancer”, “neoplasm*”, “cancer survivor*”, “menopause”, 
“post meno pause”, “perimeno pause”, “menopausal 
symptom*”, “vasomotor symp tom*”, “hot flush*”, “hot 
flash*”, “night sweat*”, “sleep disturbance*”, “sleep 
disorder*”, “vaginal dryness”, “geni tourinary syndrome of 
menopause”, “dyspareunia”, “sexual dysfunction”, “quality 
of life”, “menopausal hor mone therapy”, “hormone 
therapy”, “hormone replace ment therapy”, “cognitive 
behaviour therapy”, “cognitive behavioral therapy”, “non-
hormonal treatment*” , “non hor monal treatment*”, “low 
and middle income countr*”, “high income countr*”, 
“cancer”, “BRCA1”, “BRCA2”, “risk reducing salpingo-
oophorectomy”, “RRSO”, “osteo porosis”, “premature 
ovarian failure”, “premature ovarian insufficiency”, 
“chemotherapy”, “radiation”, “venous thrombo -embolic 
disease”, “multidisciplinary care”. We cross-referenced 
these terms with “systematic review*”, “meta-analysis”, 
“metaanalysis”, “randomised/ran domized controlled 
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trial*”, “clinical guideline*”, “clinical practice guideline*”. 
We also searched websites and guidelines of menopause 
societies including the British Menopause Society, 
International Menopause Society, North American 
Menopause Society, Australasian Meno pause Society, and 
the NICE guidelines. The Turning Research into Practice 
and PubMed databases were searched for evidence-based 
guidelines and systematic reviews. We prioritised the most 
recent evidence from randomised controlled trials and 
recommendations from international guidelines based on 
systematic reviews of the evidence (eg, WHO, International 
Agency for Research on Cancer, NICE, US Preventive Task 
Force, National Comprehensive Cancer Network, and 
American Society of Clinical Oncology). Only publications 
in English were included. 

The growing burden of menopausal symptoms 
after cancer treatment  
In premenopausal women, treatment for common 
cancers such as breast, gynaecological, haematological, 
and some low colorectal cancers will often cause ovarian 
damage, potentially inducing permanent menopause.9 
Perimenopausal or postmenopausal women diagnosed 

with oestrogen-receptor-positive cancers while taking 
MHT will be advised to stop, which can cause resurgent 
vasomotor symptoms that are further exacerbated by 
anti-oestrogen therapy.10

The standard of care for premenopausal high-risk 
oestrogen-receptor-positive breast cancer includes 
gonadotoxic chemotherapy followed by ovarian 
suppression plus oral endocrine therapy. This treatment 
can lead to more severe vasomotor symptoms (ie, hot 
flushes and night sweats) compared with natural 
menopause, particularly in younger women.11,12 Patients 
with oestrogen-receptor-positive postmenopausal breast 
cancer are advised to take third-generation aromatase 
inhibitors (eg, anastrozole, letrozole, and exemestane), 
which can induce or aggravate menopausal symptoms 
including hot flushes, night sweats, and vaginal dryness.13 
Menopausal symptoms are a common reason for not 
starting or prematurely stopping endocrine therapy, 
which directly increases morbidity and mortality from 
breast cancer.11 Newer protocols extending endocrine 
therapy from 5 years to 10 years in oestrogen-receptor-
positive or pro gesterone-receptor-positive cancer are 
likely to increase the burden of symptoms. In a 2021 
community-based survey (n=385), the prevalence of 
menopausal symptoms in survivors of breast cancer 
6 years after diagnosis was high: 346 (90%) had vasomotor 
symptoms or sleep disturbance, 289 (75%) had vaginal 
dryness, 240 (62%) had mood swings, and 229 (59%) had 
sexual difficulties.6 Severity of hot flushes and sleep 
disturbance predicted their inability to resume everyday 
activities. Less than a third were offered treatment and 
less than half found this to be effective. These symptoms 
can cause distress and impair quality of life, and 
managing these symptoms is a leading priority for 
patients with cancer.14 Around a third of patients with 
breast cancer are dissatisfied with the information 
provided about the effects of cancer treatment on 
reproductive outcomes such as menopause.15

Around one in 400 women are at elevated risk of 
ovarian cancer due to pathogenic gene variants such as 
BRCA1 or BRCA2.16,17 International guidelines advise 
risk-reducing bilateral salpingo-oophorectomy by age 
35–40 years, which will induce surgical menopause.18 
Patients’ concerns about managing menopausal 
symptoms after bilateral salpingo-oophorectomy are a 
leading barrier to this potentially life-saving surgery19 and 
many clinicians are uncertain how best to manage 
surgical menopause in this population.20 The clinical 
case in panel 1 emphasises the importance of pre-
operative counselling about the probable consequences 
of surgical menopause in these patients and of 
postoperative symptom management. In 2023, new 
international consensus guidelines provided 
recommendations for symptom management and 
prevention of chronic disease following risk-reducing 
salpingo-oophorectomy in premenopausal women with 
the BRCA1 or BRCA2 pathogenic variant.21

Key messages

• More than 9 million women are diagnosed with cancer 
each year and treatments commonly induce early 
menopause and menopausal symptoms

• Many patients do not have access to effective treatments, 
even in high-income countries, with an even greater 
impairment of quality of life and psychological distress in 
low-income settings

• Diagnosing menopause after cancer can be challenging 
and many women resume menstruation within 2 years of 
chemotherapy completion; undetectable anti-Müllerian 
hormone at 30 months predicts menopause after 
chemotherapy for breast cancer and menopause is almost 
universal after ovarian radiation

• Women younger than 45 years without contraindications 
should be offered an individualised treatment plan 
including menopausal hormone therapy after cancer 
treatment

• If menopausal hormone therapy is contraindicated, 
non-pharmacological and non-hormonal treatments are 
available for vasomotor symptoms; vaginal oestrogen 
seems to be safe for most patients with cancer and 
growing evidence supports safety after breast cancer

• Multidisciplinary management of menopause after cancer 
is essential and should include primary care and, if 
appropriate, allied health practitioners

• Reaching the population who need treatment is a global 
problem and online platforms are being developed to 
better support and empower patients with cancer to 
make shared, evidenced-based decisions with their local 
health-care provider
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Around 1·8 million women are diagnosed with 
gynaecological cancers every year and treatments such as 
bilateral oophorectomy, pelvic radiation, and gonadotoxic 
chemotherapy commonly induce premature ovarian 
insufficiency (POI) or early menopause.22 In 2020, around 
10% of cancers diagnosed in women were colorectal.23 
Colorectal cancer rates are increasing in younger women, 
particularly rectal and anal cancer, which are commonly 
treated with pelvic irradiation that will induce 
menopause.24

Leukaemia and lymphomas comprise about 4% of all 
cancers in women younger than 50 years and are commonly 
treated with a stem-cell transplant.24 Gonadotoxic chemo-

therapy before stem-cell trans plantation will induce 
menopause in around 80% of premenopausal women, 
depending on their age and nature of the conditioning 
regimen.25,26

Unmet needs of women with cancer in LMICs
Survivors of cancer who are socioeconomically 
disadvantaged have poor health-related quality of life, in 
both low-income and high-income settings, due to 
underdiagnosis of menopausal symptoms and barriers to 
timely and appropriate care.27 Multiple studies have shown 
that general physical health declines during midlife (age 
35–65 years) in women from LMICs.28 Impaired quality of 

Panel 1: Fictional clinical case study 

• A 37-year-old woman with a male partner and two children 
aged 5 years and 3 years visited her primary care provider 
because of sleeping difficulties. The primary care provider 
knows her well. The patient previously had imaging to 
investigate right-sided pain, which revealed a complex 
ovarian mass. This mass was subsequently found to be stage 
1C1 high-grade serous ovarian cancer. She had a total 
abdominal hysterectomy and removal of both ovaries, 
staging laparotomy, and adjuvant systemic chemotherapy. 
Genetic testing showed that she carried the BRCA1 
pathogenic variant, so both ovaries were removed. She also 
decided to undergo risk-reducing bilateral mastectomy with 
informed consent.

• When the primary care provider asked more about her 
sleeping problems, the patient started to cry. She was 
frustrated by this show of emotion and said that she was 
not herself anymore. She found that minor problems were 
harder to deal with and she easily became emotional, which 
had caused arguments with her partner and her parents. Her 
family members were concerned about her health during 
her cancer treatment, but now that she was cured, they did 
not understand why she was always angry or sad. When she 
tried to make up with her partner, he often wanted to 
initiate sex. However, sexual intercourse was painful. Also, 
she was self-conscious about her appearance after 
mastectomy.

• She was concerned about these changes and the effect they 
had on her life, especially at night. When she eventually fell 
asleep, she sometimes suddenly woke up feeling very hot, 
sweaty, and anxious. Sometimes these sensations also 
occurred during the day. After telling her story, she felt 
relieved to have told someone about her problems and was 
hopeful that the primary care provider could help to solve 
them.

• The primary care provider discussed with the patient that 
her symptoms (mood changes, vaginal dryness, hot flushes, 
and sleep disturbance) are all common after surgical 
menopause. This information gave great relief to the 
patient, who did not realise that removing her ovaries might 
have this effect. Previously she was blaming herself for 

feeling angry or sad, felt guilty about being unwilling to 
have penetrative intercourse, and was concerned about her 
relationship. She was also fearful that night sweats were a 
sign of brain metastases from her ovarian cancer. The 
primary care provider gave her information about 
symptoms after surgical menopause and possible 
treatments and made another appointment. 

• When she returned a week later, the patient felt somewhat 
better. However, she continued to experience troublesome 
hot flushes, sleep disturbance, and vaginal dryness. The 
primary care provider had contacted the gynaecological 
oncologist to discuss treatment options. They advised that 
there were no contraindications to menopausal hormone 
therapy (MHT) in women with a history of high-grade 
serous ovarian cancer; however, the relevant studies had 
small sample sizes and short follow-up. Although the 
patient had a BRCA1 pathogenic variant, there were no 
substantial concerns about breast cancer because she had 
undergone bilateral mastectomy and would be receiving 
oestrogen-only MHT. 

• Together, the patient and the primary care provider 
discussed the treatment options. Initially, the patient was 
reluctant to consider pharmacological therapies because she 
had taken so much medication in the previous year. During 
an individualised discussion of the risks and benefits, the 
primary care provider explained that MHT was the most 
effective treatment for hot flushes and night sweats and 
would also prevent bone loss. The patient and the primary 
care provider made a joint decision that she should try MHT.

• A month later, the patient reported that her vasomotor 
symptoms were greatly improved and her sleep was much 
better. Her relationship with her family had improved and 
she had returned to work. She had recommenced sexual 
activity but continued to experience vaginal dryness, so the 
primary care provider offered vaginal topical oestrogen. 
However, the patient continued to experience anxiety, 
particularly a fear of cancer recurrence. Together, they 
agreed that help from a psychologist was needed, and the 
patient was referred for cognitive behavioural therapy.
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life and psychological distress after cancer treatment is 
more severe in survivors from LMICs compared with 
survivors in HICs. Longitudinal studies reported young 
age and late cancer stage at diagnosis, low education and 
health literacy, financial hardships, and inadequate 
availability of supportive care as the primary reasons for 
continued distress of the people who survived cancer in 
LMICs.29 

Menopause-related symptoms and their consequences 
often receive little attention, as follow-up care is focused 
predominantly on surveillance for cancer recurrence. 
Minimising the health consequences of menopausal 
symptoms induced or exacerbated by cancer treatment 
and offering resource-appropriate solutions will substan-
tially improve the quality of life of thousands of women 
every year. 

Preservation of ovarian function before cancer 
treatment   
Cancer treatments, including oophorectomy, 
gonadotoxic chemotherapy, and pelvic radiation, can 
induce meno pause. Recognising the potential short-
term and long-term value of preserving ovarian function, 
the European Society of Medical Oncology has produced 
guidelines recommending strategies to preserve fertility 
and ovarian function after cancer (panel 2).30 Gonadotoxic 
chemo therapy, particularly regimens containing 

alkylating agents, commonly damage ovarian function 
and can induce permanent menopause.31 The effect of 
new targeted therapies and immunotherapy on ovarian 
function is uncertain, but in mice, immunotherapy is 
gonadotoxic and reduces ovarian reserve.32 In 2018, a 
systematic review found that ovarian suppression with 
gonadotropin-hormone-releasing hormone analogues 
before chemo therapy for breast cancer reduced 
chemotherapy-induced ovarian failure by around 50%.33 
A randomised trial is underway to determine if 
gonadotropin-releasing hormone agonists provide 
ovarian protection in young women and adolescents 
undergoing chemotherapy for cancer (eg, breast, 
lymphoma, leukaemia, and sarcoma),34 but evidence to 
date shows little benefit for patients with haematological 
cancer.35 The effect of pre-chemotherapy gonadotropin-
hormone-releasing hormone analogues on age at 
menopause and long-term ovarian function is unknown. 

Pelvic radiation for locally advanced colorectal and 
cervical cancers will induce menopause in around 94·1% 
of premenopausal women.36 There are few effective 
options for preventing ovarian damage due to 
chemotherapy. Preclinical data suggest that modification 
of pathways to primordial follicle apoptosis can protect the 
ovaries during chemoradiation.37 However, this approach 
has not yet been trialled in women. Moving the ovaries 
outside the field of radiation (transposition) can be 
protective and should be discussed as part of shared 
decision making. A 2019 systematic review of ovarian 
transposition before external beam pelvic radiation (n=765) 
concluded that ovarian function could be preserved in 
20–100% of cases,38 with efficacy primarily dependent on 
age. In a small series of 22 women with low rectal (n=20) 
or anal (n=2) cancer, transposition preserved ovarian 
function in 90% of participants younger than 40 years but 
only in 38% of those older than 40 years39 (panel 2).

Diagnosing and managing menopause after 
cancer  
There are no consensus criteria for diagnosing 
menopause after cancer. General diagnostic criteria, such 
as more than 12 months of amenorrhoea and elevated 
follicle stimulating hormone, cannot reliably be used, as 
ovarian function can resume many years after treatment. 
Although circulating anti-Müllerian hormone can 
indicate reduced ovarian reserve after chemotherapy, it 
does not reliably predict fertility, duration of reproductive 
life-span, or ovarian function.40 A cross-sectional study of 
1043 women aged 20–35 years found that 31·6% had 
amenorrhoea after cancer treatment, with risk factors 
including chemotherapy, older age at diagnosis, and 
never having been pregnant. Overall, 70% resumed 
menstruation, with almost all (90%) resuming 
menstruation within 2 years of treatment.41

Women younger than 45 years with prolonged 
amenorrhoea after gonadotoxic cancer treatment should 
be offered MHT, provided they do not have 

Panel 2: Circumstances in which ovarian function can be 
preserved in gynaecological cancer

Consider ovarian preservation in premenopausal women 
with:
• Cervical cancer—stage 1 or 2A human papillomavirus-

associated adenocarcinoma and squamous carcinoma of 
the cervix undergoing radical hysterectomy

• Endometrial cancer—stage 1 low grade (not associated 
with Lynch syndrome or TP53 mutated); future molecular 
subtyping of endometrial cancer might improve 
stratification of care 

• Ovarian cancer—stage 1 (A) low grade, contralateral ovary 
could be preserved after explaining the 6–13% risk of 
recurrence in the preserved ovary; germ cell tumours with 
early unilateral disease

Consider elective transposition in women younger than 
40 years with:
• Cervical cancer—locally advanced, if primary 

chemoradiation is planned
• Rectal cancer—requiring neo-adjuvant chemoradiation
• Cancer requiring pelvic radiation (eg, anal, vulval, 

sarcoma)
Consider intra-operative transposition in women with:
• Cervical cancer—if radical hysterectomy is abandoned due 

to positive node or if adjuvant radiation is likely
• Rectal cancer—if adjuvant radiation is likely to be needed 

due to close margins or intra-operative complications
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contraindications. Management should be tailored to the 
individual, taking into account the patient’s age, cancer 
type, time since diagnosis (competing risks change 
over time), quality of life (menopausal symptoms), 
comorbidities (eg, venous thromboembolism, poly-
pharmacy, and the potential for drug interactions), risk 
factors for chronic disease (eg, osteoporosis and ischaemic 
heart disease), and views and preferences. Evidence of 
moderate-to-low quality from the general population 
suggests that transdermal MHT does not increase venous 
thromboembolism rates.42 Since patients with cancer are 
at elevated risk of venous thromboembolism, we 
recommend offering transdermal rather than oral MHT. 
Testing of ovarian function after 12 months can be 
considered, depending on the cancer treatment. For 
example, ovarian function is unlikely to resume after 
pelvic radiation without ovarian transposition but might 
resume after chemotherapy for breast cancer, particularly 
in young women. In patients aged 40–45 years with breast 
cancer and secondary amenorrhoea after chemotherapy, 
an undetectable anti-mullerian hormone at 30 months is a 
reliable predictor of permanent menopause.43

In addition to MHT, there is growing evidence 
supporting the efficacy of non-hormonal and non-
pharmacological therapies for menopausal symptoms, 
which has substantially increased treatment options for 
the management of vasomotor symptoms and (to a 
lesser extent) genitourinary symptoms associated with 
menopause.44

MHT  
In the general population, MHT reduces vasomotor 
symptoms by around 85% and treating vasomotor 
symptoms can also improve sleep and quality of life.45 
Less is known about the efficacy and safety of MHT after 
cancer, but a systematic review reported an increased risk 
of recurrence following oestrogen-receptor-positive (but 
not negative) breast cancer.46 Much of the evidence 
informing this systematic review came from a large 
randomised controlled trial (RCT) of tibolone 
(LIBERATE), which reported a significantly increased risk 
of new breast cancers and breast cancer recurrence with 
tibolone compared with placebo.47 When the findings 
from LIBERATE were removed from the systematic 
review, there was no longer a statistically significant harm 
for patients with breast cancer. However, given concerns 
for an increased risk of breast cancer recurrence, 
especially in patients who might benefit from low 
circulating oestrogen concentrations, we generally 
recommend against MHT in survivors of breast cancer, 
particularly those with oestrogen-receptor-positive 
disease. However, exceptions can be made if quality of life 
is substantially affected or disease risks are low after 
careful discussion and shared decision making (figure 1).

For patients with cancer and POI or early menopause 
who are eligible to take MHT, the optimal duration of 
use is uncertain but should be considered until the 

average age of menopause (≥45 years) depending on 
symptoms and other health indices such as bone density. 
Figure 1 summarises available evidence regarding the 
safety of MHT after cancer. Figure 2 summarises advice 
about MHT use in female-specific cancer, and figure 3 

Figure 1: Use of systemic MHT (or tibolone) by cancer type
Red indicates that MHT should be avoided; yellow indicates that MHT should be considered. Grading uses the 
Grading of Recommendations, Assessment, Development, and Evaluation approach.64 MHT=menopausal 
hormone therapy. HR=hazard ratio. RCT=randomised controlled trial. *After oestrogen-receptor-negative breast 
cancer, consider MHT if menopausal symptoms do not respond to non-hormonal treatments, particularly 
following bilateral mastectomy. Discuss with the patient that evidence to inform the safety of MHT in these 
circumstances is limited.65–69

Effect of MHT on cancer outcomes Level of evidence MHT use

Systematic review and meta-analysis 
(n=4050) found increased risk of 
recurrence with tibolone or MHT 
(HR 1·46)46

Breast cancer: overall Moderate Avoid MHT

Subgroup analysis found no increased risk 
of recurrence with tibolone or MHT 
(HR 1·19)46

Breast cancer: oestrogen-
receptor-negative 

Moderate Consider MHT in 
specific patients*

Mixed evidence: prospective cohort study 
(n=727)60 and SEER data (n=485)61 
showed improved cancer outcomes; 
retrospective study (n=498)62 and RCT63 
showed increased mortality

Lung cancer Moderate Consider MHT

Meta-analysis suggests better cancer 
outcomes with MHT59

Kidney cancer Low Consider MHT

Do not express oestrogen receptors, MHT 
thought to be safe58

Vaginal, vulval, and anal 
squamous cell carcinoma

Very low Consider MHT

Systematic review found uncertain 
evidence for efficacy or safety of MHT57

Epithelial ovarian cancer Moderate Consider MHT

European guidelines suggest offering on 
an individualised basis48

Ovarian germ cell 
tumours

Very low Consider MHT

One case–control study (n=244) reported 
improved cancer outcomes56

Hepatocellular cancer Very low Consider MHT

One large prospective study (n=834)54 
and one national cohort study55 reported 
improved cancer outcomes

Colorectal cancer Low Consider MHT

One small study (n=206) showed no 
effect on cancer outcomes53

Early cutaneous 
malignant melanoma

Very low Consider MHT

One small study (n=130) showed no 
effect on cancer outcomes52

Haematological cancer Very low Consider MHT

One small retrospective study (n=120) 
found no effect on cancer outcomes;50 
European guidelines suggest offering 
MHT51

Cervical cancer Very low Consider MHT

Systematic review found no effect on 
cancer outcomes49

Low-grade, early-stage 
endometrial cancer

Moderate Consider MHT

European guidelines suggest avoiding 
MHT, might be oestrogen sensistive48

Ovarian cancer: low-grade 
serous and granulosa cell 

Very low Avoid MHT

European guidelines suggest avoiding 
MHT, might be oestrogen sensitive48

Uterine sarcomas Very low Avoid MHT

Subgroup analysis found increased risk of 
recurrence (HR 1·80) with tibolone or 
MHT46

Breast cancer: oestrogen-
receptor-positive

Moderate Avoid MHT



Series

6 www.thelancet.com   Published online March 5, 2024   https://doi.org/10.1016/S0140-6736(23)02802-7

provides specific advice for MHT after cancers that affect 
both men and women. Decisions about MHT after 
cancer should use a shared decision-making approach, 
including the patient and the treating oncologist. 

Non-pharmacological therapies for vasomotor 
symptoms  
Non-pharmacological approaches can also reduce the 
effects of vasomotor symptoms after cancer. Cognitive 
behaviour therapy (CBT) has the strongest evidence base. 
After breast cancer, CBT is effective delivered to groups, 
individually, online, or by specialist nurses, with a 
sustained effect at 26 weeks versus usual care, and it 
improves sleep and depressive symptoms.70 CBT reduces 
interference and bother due to vasomotor symptoms, 
which is a priority area for patients.71

Two small RCTs of hypnosis in patients with breast 
cancer showed improvements in vasomotor symptoms, 
mood, and sleep.44 Stellate ganglion block involves 
injection of local anaesthetic into the neck for the 
management of conditions such as complex regional pain 
and peripheral vascular disease. One small, randomised 
sham-controlled trial (n=40) showed a reduction in 
moderate-to-severe vasomotor symptoms with stellate 
ganglion block.72,73 However, this procedure is invasive and 
costly, with small but serious health risks. Acupuncture is 

of uncertain benefit for vasomotor symptoms but can help 
with fatigue and joint pain after breast cancer.44 Small 
RCTs indicate that yoga, relaxation training, and 
mindfulness-based stress reduction reduce vasomotor 
symptoms, with benefits for sleep, depressive symptoms, 
and self-reported stress.44 Physical exercise, supplements, 
and homoeopathy are ineffective.44 Lifestyle changes, such 
as dressing in layers, can help and a cool pad pillow topper 
reduces vasomotor symptoms after breast cancer.74

Non-hormonal treatments for vasomotor symptoms  
In patients in whom MHT is contraindicated or should be 
avoided after cancer (table), a burgeoning number of non-
hormonal therapies are available. However, unlike MHT 
these therapies will not improve genitourinary symptoms 
or prevent fracture. Some antidepressants reduce 
vasomotor symptoms by 40–60%.75 The anticonvulsants 
pregabalin and gabapentin have similar efficacy.75 The 
antihypertensive clonidine is less effective than 
venlafaxine.44 One small RCT showed that oxybutynin was 
effective for vasomotor symptoms after breast cancer.76 
There are few head-to-head trials of non-hormonal 
treatments for vasomotor symptoms, which makes 
knowing what works best difficult. Selecting non-
hormonal treatments should follow a shared decision 
making approach. For example, gabapentin reduces 
vasomotor symptoms but can cause drowsiness and hence 
is often more suitable for night-time symptoms. The dose 
of escitalopram for vasomotor symptoms is equivalent to 
the antidepressant dose so can be considered for patients 
who also have depression. Existing medications will also 
guide choice. Selective serotonin reuptake inhibitors and 
serotonin and norepinephrine reuptake inhibitors should 
not be used together. A suggested approach to starting 
non-hormonal treatments for vasomotor symptoms is 
oxybutynin 2·5–5 mg twice a day, escitalopram 10–20 mg, 
or venlafaxine 37·5 mg increasing to 75 mg controlled 
release. Gabapentin (300–900 mg) reduces night sweats 
and causes drowsiness, which might improve sleep.44 A 
systematic review of the side-effects of these non-hormonal 
therapies in patients with breast cancer reported that 81% 
of patients experienced adverse effects, which were graded 
as mild in 67%.77 Higher doses of gabapentin and 
venlafaxine were most likely to induce side-effects.77 
Antidepressants should be stopped gradually. 

Targeted therapy with the neurokinin B receptor 
antagonist fezolinetant is available in the USA and some 
European countries. Two large RCTs have compared the 
efficacy of fezolinetant versus placebo for vasomotor 
symptoms over 12 weeks, with a 40-week open label 
extension.78,79 With 45 mg per day (the dose now 
marketed), there was a statistically significant reduction 
in hot flush frequency and severity up to 1 year and 
serious adverse events were infrequent. Fezolinetant 
also improved menopause-related quality of life.80 
Although clinical trials of neurokinin B receptor 
antagonists in patients with cancer have not yet been 

Figure 2: Use of MHT after female-specific cancers
MHT=menopausal hormone therapy. HPV=human papillomavirus. *Consider transdermal due to increased venous 
thromboembolism risk. †Fully resected, no invasive implants.
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including DES-related adenocarcinoma and
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published, breast cancer is not a contraindication to 
fezolinetant use in the USA. However, improvements in 
vasomotor symptoms with fezolinetant are modest and 
do not meet the minimally important clinical difference81 
for hot flush frequency or menopause-related quality of 
life. A meta-analysis published in 2024,82 which included 
2168 patients from five RCTs, reported a 22·5% mean 
improvement in frequency of vasomotor symptoms, 
with small improvements in menopause-related quality 
of life. In 2023, the independent US Institute for Clinical 
and Economic Review concluded that fezolinetant was 
less effective than MHT for vasomotor symptoms, and 
that MHT might provide additional benefits for sleep, 
vaginal dryness, and fracture prevention.83

Managing sexual difficulties and dysfunction  
In 2016, a systematic review reported that sexual 
dysfunction affected 78% of patients with gynaecological 
cancer and 65% of patients with breast or colorectal cancer, 
particularly premenopausal women.84 Sexual dysfunction 
can arise from factors that are biological (eg, menopause 
or surgery), psychological (eg, depression, anxiety, or body 
image), interpersonal (eg, relationship and communication 
issues), and sociocultural (eg, religion or cultural). A 
holistic approach including partners might be best suited 
to address these issues. The American Society of Clinical 
Oncology advises that health-care professionals should 
initiate a discussion about sexual problems with all 
patients with cancer and offer psychosocial or psychosexual 
counselling to improve sexual response, body image, 
intimacy and relationship issues, and overall sexual 
functioning and satisfaction.85 However, less than 25% of 
patients with cancer seek professional help.86 Less is 
known about the psychosexual effects of cancer in LMICs, 
where there might be substantial cultural differences in 
beliefs and understanding about sex and approaches to 
managing sexual dysfunction compared with HICs.87

Management of genitourinary symptoms and sexual 
dysfunction after breast cancer  
A 2018 consensus guideline from the American College of 
Obstetrics and Gynecology advised non-hormonal agents 
as first-line therapy, with vaginal oestrogens reserved for 
persistent symptoms after discussion with the treating 
oncologist.88,89 In the general population, vaginal 
oestrogens improve dryness with no differences between 
products.90 Although often recommended for long-term 
use, a 2020 systematic review reported that safety data are 
limited to 1 year.91 Less is known about the efficacy and 
safety of vaginal oestrogen after breast cancer. In 2022, a 
Danish data linkage study reported a small increase in 
breast cancer recurrence in patients taking adjuvant 
aromatase inhibitors and using vaginal oestrogen, 
although their survival was no worse.92 In 2024, a UK 
registry-based study of 49 237 patients aged 40–79 years 
with breast cancer showed no evidence of increased breast 
cancer mortality in those who used versus those who did 

not use vaginal oestrogen, although only 5% used vaginal 
oestrogen.93 Vaginal oestrogens are systemically absorbed 
in small but measurable amounts, which are dose 
dependent, with low and ultra-low doses leading to low or 
no measurable absorption.94 In the general population, an 
RCT of daily vaginal prasterone for 12 weeks showed a 
reduction in pain during sexual activity and an 
improvement in vaginal dryness.95 However, one RCT 
(n=464) of vaginal prasterone after breast cancer showed 

Figure 3: Use of MHT after non-female specific cancers
MHT=menopausal hormone therapy. 

Glioma or meningioma
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Malignant melanoma
Can have MHT
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Vasomotor symptoms Sexual dysfunction Vaginal dryness

Selected SSRIs and SNRIs Likely Unlikely* Unlikely 

Specific anticonvulsants Likely Unlikely Unlikely 

Oxybutynin Likely Unlikely Unlikely 

Clonidine Likely Unlikely Unlikely 

Vaginal lubricants or moisturisers Unlikely Possible Possible 

Vaginal carbon dioxide laser Unlikely Unlikely Unlikely 

Stellate ganglion block Possible Unlikely Unlikely 

Cognitive behavioural therapy Likely Likely Unlikely 

Physical exercise Unlikely Unlikely Unlikely 

Acupuncture Possible Unlikely Unlikely 

Hypnosis Likely Unlikely Unlikely 

Yoga and mindfulness-based 
stress reduction

Possible Unlikely Unlikely 

Effectiveness is defined as likely (evidence from randomised controlled trials), possible (evidence from single-arm 
studies), or unlikely (no evidence of effectiveness). SNRIs=serotonin norepinephrine reuptake inhibitors. 
SSRIs=selective serotonin reuptake inhibitors. All trials are in patients with breast cancer. Adapted from Franzoi and 
colleagues with permission.44 *Does not worsen sexual function when used for vasomotor symptoms.

Table: Effectiveness of non-hormonal treatments for vasomotor symptoms, sexual difficulties, and 
vaginal dryness
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no benefit compared with vaginal moisturiser at 8 weeks.96 
Ospemifene is an oral treatment for vaginal dryness 

that is approved for use after breast cancer in the UK and 
the USA. In the general population, ospemifene is 
superior to placebo for vaginal dryness and improves 
sexual function at 12 weeks.97 However, there are no direct 
comparator trials with vaginal oestrogen, and efficacy and 
safety of ospemifene after cancer are unknown.96 There is 
little evidence to support the efficacy of lubricants and 
moisturisers. One small RCT comparing silicone with 
water-based lubricants in patients with breast cancer 
taking aromatase inhibitors found that silicone lubricants 
were more effective for sexual pain but more than 80% of 
patients still had sexual pain despite lubricant use.98 One 
RCT of vulval anaesthetic (lignocaine) after breast cancer 
showed reduced pain with intercourse.99 

Cancer and its treatment might also reduce libido and 
sexual satisfaction. One RCT showed that intravaginal 
testosterone reduced pain and dryness and increased 
satisfaction in patients with breast cancer taking 
aromatase inhibitors.100 However, the safety of 
testosterone after breast cancer is uncertain. Psychosexual 
inter ventions including CBT, education, and counselling 
might be helpful.101 An RCT showed that CBT improved 
overall sexual function and desire, arousal and vaginal 
lubrication, and sexual pleasure and reduced discomfort 
and distress after breast cancer.102 Brief sexual counselling 
by telephone or in person might also be effective.103

Management of genitourinary symptoms and sexual 
dysfunction after pelvic radiotherapy   
The vaginal effects of external beam radiotherapy or 
brachytherapy, particularly vaginal dryness, fibrosis, and 
shortening, which can present as pain with sexual activity 
and impaired sexual function, can be more severe than 
those of chemotherapy.101 Vaginal dilators are reco-
mmended to maintain vaginal capacity after pelvic 
radiation, but uptake is low at less than 25% of patients 
and the evidence base is scant.101 In 2014, a systematic 
review found no reliable evidence that routine regular 
vaginal dilation during radiotherapy prevents stenosis or 
improves quality of life.104 Vaginal oestrogen is commonly 
offered with little evidence to support efficacy. Pelvic floor 
dysfunction, including urinary and faecal incontinence, 
dyspareunia, and vaginismus, are common after 
gynaecological cancer treatment. A small RCT (n=34) 
showed that pelvic floor physiotherapy improved sexual 
function after gynaecological cancer.105

Integrative oncology  
Integrative oncology describes the use of complementary 
treatments alongside conventional cancer therapies. This 
approach takes a patient-centred, evidence-informed 
perspective and uses mind–body practices, natural 
products, and lifestyle modifications alongside conventional 
treatments. Integrative oncology might include therapies 
such as CBT, mindfulness, and hypnosis for vasomotor 

symptoms, mood, and sleep.106 Patients with cancer in 
many settings rely on traditional, complementary, and 
integrative treatments that are culturally appropriate and 
more accessible than conventional therapies.107 Although 
there is very little evidence to support the use of traditional 
and complementary therapies in cancer treatment, several 
randomised controlled trials have shown benefits for 
reducing symptoms such as fatigue, depression, anxiety, 
and insomnia, which could improve quality of life.108 

Multidisciplinary care   
Managing menopause after cancer requires a 
multidisciplinary clinical team and the use of an evidence 
base to inform practice, optimal models for service delivery, 
and investment in sectors such as primary care and allied 
health. Tertiary-based care cannot meet the needs of the 
growing number of people who survive cancer. Since 
menopausal symptoms affect a wide range of these 
patients, siloed care within tumour streams could lead to 
duplication of precious services.

In Australia, the multidisciplinary Menopausal Service 
after Cancer (MSAC) provided by gynaecologists, 
endocrinologists, and primary care and allied health 
providers manages vasomotor and genitourinary 
symptoms, sleep and mood disturbance, and sexual 
difficulties across cancer types and in one place.109 A 2021 
study showed statistically significant improvements in the 
four most troublesome symptoms (ie, hot flushes, fatigue, 
sleep difficulties, and loss of interest in sex) in patients 
whose care was managed through MSAC.110 To minimise 
cost and reduce waste, clear guidelines are needed to 
support the management of menopausal symptoms after 
cancer. This approach should include high-quality 
information for patients about hormonal, non-hormonal, 
and psychological treatment options that stratify risk 
according to cancer type. Involving patients in decisions 
about their care and enabling them to make informed 
choices is key and is likely to lead to better outcomes. 

COVID-19 changed how medical care is delivered. 
Telemedicine can extend the reach of care and increase 
convenience for patients. In 2021, a systematic review 
reported that digital health interventions were helpful and 
effective for supportive care in patients with cancer. Most 
studies reported positive outcomes for symptoms such as 
fatigue and pain, health-related quality of life, functional 
capacity, and mood compared with usual care, although 
most studies were in breast cancer.111 Telehealth is also 
accessible and effective for managing menopausal 
symptoms after cancer and could reduce the burden of 
hospital appointments. Patients with cancer often prefer 
video telehealth when physical examination is not 
needed.112 Telehealth can also be delivered directly to the 
primary care provider who has reviewed and examined the 
patient, which can reduce the need for tertiary referral.113

Tertiary care should be multidisciplinary, inclusive of 
all symptomatic patients, and should aim to manage all 
common symptoms.114 In-person visits are needed for 
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vulval and vaginal examination to manage chronic 
genital graft versus host disease, which affects around 
30% of allograft patients in whom effective management 
can prevent severe complications such as vaginal 
stenosis.115

In breast cancer, RCT evidence supports the role of 
nurse practitioners in patient counselling and education 
and to assess symptoms.116 Allied health professionals 
such as primary care providers are well placed to provide 
ongoing psychological support, monitor for short-term 
and long-term complications of cancer treatment, modify 
risk factors, and make timely onward referral as needed. 
Care delivered by allied health-care professionals and 
their peers in discussion with cancer specialists might be 
more sustainable than ongoing tertiary care. 

Health disparities in LMICs  
Rates of treatment-induced menopause are elevated in 
LMICs, where the average age at cancer diagnosis is 
40–50 years compared with 66 years in HICs.24 In these 
settings, more women are diagnosed with cancer when 
they are still premenopausal and are exposed to treatments 
that are likely to induce POI or early menopause. 
Prevention and management of treatment-induced 
menopause is an unmet need in LMICs. Supportive care 
should be integrated into the comprehensive cancer care 
model through the training of primary and tertiary health-
care providers and the provision of essential and affordable 
medication to manage symptoms. Education for 
patients and their carers should include identification of 
symptoms, self-management approaches, and pathways 
for seeking care. Scarcity of evidence from high-quality 
research is commonly cited as the key reason for not 
integrating traditional and complementary medicine into 
cancer survivorship care.117

Evidence gaps  
Almost all published studies of menopause and cancer 
are in early breast cancer, and less is known about 
advanced breast cancer or other cancers in women. There 
are no reliable ways of predicting who will experience 
severe or prolonged menopausal symptoms following 
cancer treatment. In breast cancer, vaginal dryness is 
more common with aromatase inhibitors than tamoxifen, 
and some evidence suggests that switching between 
tamoxifen and aromatase inhibitors can improve 
vasomotor symptoms in postmenopausal women.13,118 
Among premenopausal women, switching to tamoxifen 
plus ovarian function suppression or tamoxifen alone 
might improve vaginal dryness, and this treatment can 
be considered by the treating oncologist when weighing 
the advantages and disadvantages of disease risks and 
tolerance of therapy.119 Decisions regarding the necessity 
and type of hormonal therapy used for breast cancer 
treatment depend on menopausal status, evolving 
literature, disease risk, and patients’ comorbidities, 
tolerance over time, and preferences.

Although aromatase inhibitors have become the 
standard of care for many patients with oestrogen-
positive breast cancer (with ovarian suppression in 
premenopausal women), there are commonly issues 
with access and cost for women in LMICs. Tamoxifen is 
widely used for premenopausal and postmenopausal 
women in these settings, and it is included in WHO’s list 
of essential cancer medicines. More information is 
needed about the effect of long-term tamoxifen use on 
menopausal symptoms and quality of life for patients 
from LMICs, especially when they transition from 
premenopausal to postmenopausal. Most clinical trials of 
treatments for menopausal symptoms were done in 
older women but younger patients with cancer can 
experience severe symptoms and worse quality of life.120 
Little is known about the effects of cancer treatment in 
lesbian, gay, bisexual, transgender, queer or questioning, 
and intersex (LGBTQI+) individuals, but some people 
report hostility and prejudice from health-care providers 
and anxiety about disclosing their sexual orientation and 
gender identity.121 In Australia, these data have informed 
a new information resource for LGBTQI+ people with 
cancer.

Although new non-hormonal and non-pharmacological 
treatments are needed for patients with contraindications 
to MHT, young patients with cancer who are eligible to 
take MHT might not be offered it. New MHT preparations 
are emerging, including selective oestrogen receptor 
modulators and non-hormonal therapies targeting the 
neurokinin B receptor. One targeted therapy (Q-122) has 
shown moderate efficacy for vasomotor symptoms in 
patients with breast cancer taking endocrine therapy.122 
Fezolinetant is available in some countries for vasomotor 
symptoms, with efficacy, safety, and tolerability shown up 
to 1 year in the general population.78,123 However, efficacy 
and safety of this agent after cancer are not clear.

Safe and effective non-hormonal treatments for 
managing genitourinary symptoms after cancer are 
needed. The efficacy of vaginal laser is uncertain. A 2021 
randomised sham-controlled trial of vaginal laser for 
genitourinary symptoms in postmenopausal women, of 
whom around half had previous breast cancer, found no 
difference between the sham and laser groups.124 In 2023, 
a randomised trial of carbon dioxide laser on sexual 
function in survivors of breast cancer showed no benefit 
over sham laser.125

Reaching the population who need treatment is a 
global problem. Novel online information and treatment 
resources based on stepped care aim to increase 
knowledge and improve access to treatment. In 
gynaecological cancer, new personalised online resources 
co-developed with patients provide much-needed 
information and symptomatic support.
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