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This care pathway from the European Menopause and Andropause Society (EMAS) provides an updated pathway
for monitoring and guidance of women at midlife, focusing on those approaching the end of the reproductive lifecycle, going through the menopausal transition and beyond. The care pathway is written by professionals
involved in women's health and provides a stepwise individualized approach, stratified according to needs,
symptoms and reproductive stage. Furthermore, the pathway provides details on screening for chronic diseases
related to menopause and ageing. Treatment options for climacteric symptoms range from menopausal hormone
therapy to non-hormonal alternatives and lifestyle modifications. Therapy should be tailored to personal needs
and wishes. The pathway aims to offer a holistic, balanced approach for monitoring middle-aged women, aiming
to control health problems effectively and ensure healthy ageing.
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1. Introduction

menstruation ceases [3]: POI is diagnosed when menses stop before the
age of 40 years, while early menopause occurs between 40 and 45 years
of age (Fig. 1). The term “perimenopause” denotes the period between
the beginning of menstrual irregularities and 12 months after the last
menstrual period. After this time, the woman enters the postmenopausal
phase [23].

Life expectancy has considerably increased since 1970 [1], and now
>50% of women are expected to break the 90-year barrier by 2030 [2].
Growing older rather than old means spending almost half of life after
the menopause, challenging the concept of healthy ageing [3]. Iatro
genic menopause may be induced by cancer treatment or bilateral
salpingo-oophorectomy for benign disease and may occur before the
average age of natural menopause, which is around the age of 50 [4,5].
The sudden fall in estrogen levels with iatrogenic menopause may lead
to rapid onset of vasomotor symptoms [4]. Approximately 1% of women
of reproductive age worldwide have premature ovarian insufficiency
(POI) and approximately 2–7.6% of women experience early menopause
between the ages of 40 and 45 years, which requires prompt diagnosis
and management to ensure long-term health [6,7].
Quality of life after menopause can decline due to bothersome
menopausal symptoms (e.g. hot flushes and night sweats, sleep prob
lems, muscle and joint pain, anxiety, depression, low libido), symptoms
of vulvovaginal atrophy (e.g. vaginal dryness and dyspareunia) and
chronic conditions related to ageing. The perception of ageing can be
affected by factors such as the age and type of menopause, ethnicity, life
course, socioeconomic factors, social support, childhood abuse, work
place, type of employment, level of education, religion and individual
cultural beliefs [8]. Health care professionals managing women tran
sitioning through menopause should assess and guide women towards
healthy ageing, address symptoms and provide primary prevention
advice for chronic conditions such as osteoporosis and cardiovascular
disease [5]. Furthermore, women should be offered prevention plans
linked with national screening programmes for breast, colon and cer
vical cancer [9].
This care pathway updates the EMAS statement published in 2016. It
is based on EMAS Care Online [3], position statements and clinical
guides published by EMAS during the last five years [10–14], recom
mendations of the International Menopause Society (IMS) on meno
pausal hormone therapy [15], the IMS white paper on premature
ovarian insufficiency [16], British Menopause Society guidelines [17],
North American Menopause Society guidelines on the management of
the genitourinary syndrome of menopause (GSM) [18] and post
menopausal osteoporosis [19] as well as its position statement on
menopausal hormone therapy [20], European guidance on the diagnosis
and management of osteoporosis in postmenopausal women [21] and
the Endocrine Society guideline on the pharmacological management of
osteoporosis in postmenopausal women [22].

3. Investigations and assessment of ovarian reserve
3.1. Endocrine investigations
3.1.1. Follicle-stimulating hormone
Measurement of serum concentrations of follicle-stimulating hor
mone (FSH) is not required for formal confirmation of menopausal stage
for women over the age of 45. FSH assessment is indicated in women
aged 40–45 years who report a change in their menstrual cycle and
menopausal symptoms [26]. Women aged <40 years in whom meno
pause is suspected should be assessed to explore possible POI [5,16,26].
3.1.2. Exclusion of other causes of amenorrhoea
Other causes of amenorrhoea or menstrual disturbances need to be
explored, especially in women aged <45 years. These include thyroid
dysfunction [27], pituitary hormone disorders (e.g. hyper
prolactinaemia or hypopituitarism), hypercortisolaemia, polycystic
ovarian syndrome, functional hypothalamic amenorrhoea or eating
disorders [16].
3.2. Assessment of premature ovarian insufficiency
The first step in the diagnosis of POI is to determine whether there is
a personal history of oligo-amenorrhoea or amenorrhoea of at least 4
months in a woman younger than 40 years. If so, FSH should be assessed
to confirm the diagnosis. There is a discordance between national and
international societies regarding the appropriate threshold in FSH con
centrations to diagnose POI. The European Society of Human Repro
duction and Embryology (ESHRE) guideline suggests a threshold of >25
IU/L [28], while the UK National Institute for Health and Care Excel
lence (NICE) guideline suggests FSH concentrations >30 IU/L [26]. In
any case, FSH concentrations >40 IU/L, measured on at least two oc
casions (4–6 weeks apart), are diagnostic of POI [15,29,30].
Investigation for causes of POI includes: personal and family history,
exclusion of secondary causes (e.g. autoimmune disorders, genetic dis
orders, iatrogenic factors, infections like mumps or tuberculosis), and
evaluation of ovarian hormones combined with a pituitary hormone
profile [16]. Further blood tests should also measure levels of luteinizing
hormone (LH), sex hormone-binding globulin (SHBG), estradiol (E2),
testosterone (T), thyroid stimulating hormone (TSH) and prolactin
[5,16].

2. Diagnosing reproductive status
The first aim in the diagnostic approach is to assess the reproductive
status of the woman who presents with irregular cycles or amenorrhoea.
The accurate diagnosis of the reproductive status is based on the
following points [23]:

3.3. Assessment of ovarian reserve
Ovarian reserve can be assessed by measuring several markers, with
serum anti-Müllerian hormone (AMH) being the preferred one. A limi
tation in comparing AMH assays is the lack of international standards
[31,32]. Although serum AMH estimation is useful in predicting
reproduction outcomes, it has no clinical use in predicting age at
menopause onset [31]. Another marker of ovarian reserve is the antral
follicle count (AFC), but it does not have any added value in predicting
age of menopause [33,34].

• Spontaneous menopause is usually defined retrospectively, after
12 months of amenorrhoea, typically at 50–51 years [15,24]. The age
of spontaneous menopause varies between ethnic groups. According
to data retrieved from 21 studies and 10 countries, the youngest age
at menopause has been described as 48 years for women living in
South Asia, the oldest as 52 years in Japanese women, and an in
termediate age of 50 years for Caucasian women [24].
• The menopausal transition usually starts with variability in the
length of the menstrual cycle and ends with the last menstrual period
[25].
• Induced menopause is defined as cessation of ovarian function
following an intervention (e.g. oophorectomy or chemotherapy)
[3,16].
Subsequent classification of menopause is related to the age at which
2
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Fig. 1. The final menstrual period defines the menopause. The average age at natural menopause is approximately 50.5 years (95% CI: 50.2 to 50.8) [24]. Women
with premature ovarian insufficiency experience ovarian senescence before the age of 40 years. Termination of menses at an age >40 years but under 45 years is
defined as early menopause.

4. Assessment of menopausal symptoms, personal and family
history

4.2. Personal history
The personal history should include the following items.

4.1. Menopausal symptoms

4.2.1. Lifestyle
Details on lifestyle should be collected, through questions related to
smoking, alcohol consumption, nutritional patterns, physical activity
and sedentary time, as well as weight and BMI.

4.1.1. Vasomotor symptoms
Vasomotor symptoms consist mainly of hot flushes and chronically
disturbed sleep, which can lead to fatigue, insomnia and irritability and
have a major impact on daily activities. They are mainly attributed to
dilatation and constriction of blood vessels in the skin, allowing heat loss
due to a sudden increase in blood flow [35]. Hot flushes begin in the
perimenopause and usually persist for 4–5 years after menopause, but
they might continue for up to 10 years or even more in up to 25% of
women [36]. Apart from affecting quality of life, the severity of vaso
motor symptoms is associated with an increased risk of both cardio
vascular disease and diabetes mellitus [37–39].

4.2.2. Medical history
Health care professionals should enquire about a history of cardio
vascular disease, hypertension, diabetes mellitus, cancer, benign breast
disorders, venous thromboembolism and pulmonary embolism, osteo
porosis, thyroid dysfunction, autoimmune disorders, sleep pattern,
migraine and mental health disorders. Details of current medication, as
well as complementary and alternative therapies, should be docu
mented, as should details of any previous surgery.

4.1.2. Sleep problems
Sleeping patterns at midlife can be disrupted by bothersome vaso
motor symptoms with or without insomnia [40,41]. The severity of
symptoms is related to ethnicity, pre-existing depressive symptoms and
body mass index (BMI) before the menopausal transition [42].

4.2.3. Gynaecological history
Gynaecological history should include details on age at menarche
and menopause, presenting symptoms, type of menopause (spontaneous
or induced), history of disturbances in the duration or length of the
menstrual cycle, polycystic ovarian syndrome, history of premenstrual
syndrome, symptoms suggestive of androgen excess, history of malig
nant or benign gynaecological conditions and any gynaecological sur
gery. Current or previous use of hormonal and non-hormonal
contraceptives, as well as possibility of pregnancy, should also be
documented [46].

4.1.3. Cognitive dysfunction and mood disorders
Peri- or postmenopausal women frequently report impaired memory,
poor concentration or difficulties in multi-tasking. Moreover, they can
present with feelings of anxiety and depression, mood swings and irri
tability. Chronically disturbed sleep can lead to irritability, fatigue,
concentration problems as well as muscle and joint ache [43].

4.2.4. Obstetric history
Obstetric history should include details on parity and number of
pregnancies or infertility, history and total duration of breastfeeding,
and pregnancy-related complications such as pre-eclampsia or gesta
tional diabetes.

4.1.4. Genitourinary syndrome of the menopause
The term genitourinary syndrome of menopause (GSM) is used to
describe a wide range of symptoms affecting the vagina, vulva, urethra
and bladder due to estrogen deficiency. These symptoms include irri
tation, dryness, burning, urinary frequency and urgency, recurrent uri
nary tract infections and symptoms of pain and dryness during
intercourse [18]. GSM usually becomes apparent towards the late
perimenopausal stage, but can also be prevalent in pre- or early peri
menopause [25,44]. Signs and symptoms related to the urogenital sys
tem have been estimated to affect up to 50% of postmenopausal women.
These symptoms respond to treatment with low-dose and ultra-low-dose
vaginal estrogens, which do not result in significant systemic absorption
and can be administered long term if required [3]. Many women tend to
regard these signs and symptoms as an age-related phenomenon or a
complication of iatrogenic interventions (i.e., surgery or chemotherapy)
which they have to live with and hence avoid discussing them [18,45].
Direct questions are often needed to explore and discuss the extent of
GSM-related symptoms and offer treatment choices [18].

4.3. Family history
Family history should include details about first-degree relatives on
cardiovascular disease, diabetes, hypertension, dyslipidaemia, venous
thromboembolism, cancer, osteoporosis, dementia, cognitive disorders
and other age-related comorbidities.
5. Screening and investigations
Different risk assessment tools are available to estimate the patient's
risk of lung, colorectal and breast cancer, as well as the risk of osteo
porosis [45]. In addition, a “core set” for the assessment of problems in
functioning related to the climacteric is being developed based on the
International Classification of Functioning, Disability and Health [47].
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5.1. Cardiovascular assessment

• Asymptomatic women at moderate-high risk of pelvic cancer should
be encouraged to participate in the national screening programmes.
Policies on the incorporation of screening for human papilloma virus
vary worldwide [56–59].
• Women presenting with abnormal bleeding will require evaluation
to exclude pelvic pathology [59].
✓ Initial evaluation of women with abnormal uterine bleeding (such
as perimenopausal intermenstrual or postcoital bleeding or
breakthrough bleeding in MHT users) or postmenopausal bleeding
(PMB) should consist of a pelvic examination followed by trans
vaginal ultrasound, for estimation of endometrial thickness (ET)
and assessment of other pathologies such as fibroids, endometrial
polyps and ovarian cysts. If ET is >4 mm in women with PMB not
taking MHT, further evaluation is required, as per the national
guidelines. Subsequently, further management can involve hys
teroscopy or endometrial sampling [60,61]. Combined cyclic
hormone therapy is almost always associated with regular uterine
bleeding, and continuous combined therapy with amenorrhoea,
but both may lead to unscheduled bleeding at initiation [61,62].
Persistent unscheduled bleeding beyond 4–6 months after
commencing MHT warrants investigation with ultrasound scan
and/or hysteroscopy with endometrial biopsy [61,62].
✓ The risk of endometrial cancer in MHT users with unscheduled
bleeding is lower than that in non-users with postmenopausal
bleeding, especially in women who had not been experiencing
bleeding before commencing therapy and who are taking com
bined estrogen and progestogen therapy. For the majority of MHT
users with unscheduled bleeding, modifying progestogen intake
(type, dose, duration and route of administration) will often
control the bleeding, but it is important to first exclude pelvic
pathology.
✓ If the bleeding continues, transvaginal ultrasound should be per
formed, and further investigation with endometrial sampling and
hysteroscopy may be required.

The four major predictors of cardiovascular risk in women, in order
of significance, are the following: smoking status, history of diabetes
mellitus, blood pressure and levels of cholesterol [48]. These parameters
can be used for an estimation of the overall risk of future cardiovascular
events as per national and international guidelines.
5.1.1. Anthropometric indices
Bodyweight, height and waist and hip circumference should be
assessed as needed based on individual cardiometabolic risk. The results
can be used to calculate the body mass index (BMI) and the waist-to-hip
ratio (WHR), which are useful in predicting the risk of metabolic syn
drome as well as cardiometabolic risk [49]. For remote consultations,
using telemedicine, women should be encouraged to monitor their
weight.
5.1.2. Blood pressure
Visits should include two measurements of blood pressure, and the
average reading should be documented [49].
5.1.3. Estimation of cardiovascular risk
The risk of cardiovascular events can be stratified using electronic
algorithms such as the US Framingham score (http://cvdrisk.nhlbi.nih.
gov) [50,51]. The European Society of Cardiology (ESC) offers an
equivalent algorithm (SCORE – Systematic Coronary Risk Evaluation),
which quantifies risk of cardiovascular events in the general population
[52].
The ESC published the updated SCORE2 risk prediction algorithm,
calibrated and validated to predict the 10-year risk of a first-onset car
diovascular event in European populations, stratifying participants by
gender [48]. This tool is expected to provide an individualized risk
estimation, taking the gender-specific risk factors into account. The
SCORE2-OP toolkit estimates the 5- and 10-year risk of cardiovascular
events in individuals aged >70 years. This tool provides genderstratified results, and it has been validated for four different geograph
ical regions, representing countries with different levels of cardiovas
cular risk [53]. Beyond the widely used cardiovascular risk stratification
algorithms, women-specific risk factors, such as a history of hyperten
sive disease of pregnancy or radiation therapy for breast cancer, should
also be considered [54].
Cardiovascular risk stratification should be taken into consideration
at the time of the discussion of treatment options, especially menopausal
hormone therapy (MHT) [55].

5.3. Breast assessment
Screening programmes for breast cancer in the general population, as
well as for women with a family history of breast cancer, vary world
wide. Recommendations differ regarding the age at which screening is
started and stopped, and regarding screening interval [63–71]. The
main points of breast assessment are summarized below:
✓ Screening should be individualized to reduce the burden of over
diagnosis due to population-based assessment [72].
✓ Individual risk of breast cancer will determine the optimum fre
quency of mammographic screening, which differs between women
with average [64] and higher-than-average risk [63].
✓ MHT users do not require more frequent mammographic screening.
MHT may increase breast tissue density, slightly reducing the
sensitivity of mammography [73].
✓ Women with POI or early menopause should adhere to the national
or international breast cancer screening programmes [16].

✓ Women with very high cardiovascular risk (SCORE ≥ 10%) should
receive only topical estrogen treatment (vaginal) in combination
with secondary prevention for the management of cardiovascular
risk factors (CRFs).
✓ Women with high cardiovascular risk (SCORE 5% to <10%) can
receive topical hormone replacement in combination with primary
or secondary prevention strategies for CRFs. If systemic MHT is
needed, transdermal regimens can be offered on an individual basis.
✓ Women with moderate cardiovascular risk (≥1% up to <5%) can be
offered any type of systemic MHT, with or without primary pre
vention strategies for the management of CRFs.
✓ Women with low cardiovascular risk (<1%) can be offered any type
of MHT.

5.4. Assessment of osteoporosis and fracture risk
• Population screening for osteoporosis is not advised [4,74–77].
Perimenopausal and postmenopausal women should be stratified
according to their risk of fracture into the groups of high, interme
diate or low risk with the aid of Internet-based algorithms, such as
the FRAX calculator [19,77] or the Garvan [78] and the Q-Fracture®
(approved for use in the UK) [77,79], prior to bone mineral density
(BMD) assessment. These tools calculate the individual's probability
of a future fracture using clinical risk factors (e.g. age, smoking,
obesity, use of alcohol or long-term use of steroids) [77,80]. Unlike
the Garvan tool, FRAX and Q-Fracture® do not account for the

5.2. Gynaecological assessment
The frequency of pelvic assessment (gynaecological examination and
transvaginal ultrasound) depends on the individual's risk of pelvic
(cervical, endometrial or ovarian) cancer.
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previous history of falls [81], details of which should be carefully
documented to guide individualized treatment options. Moreover,
these algorithms do not explore possible comorbidities, knowledge of
which will improve the prediction of future fracture risk, such as
osteoarthritis, heart disease, chronic obstructive pulmonary disease,
multiple sclerosis, Parkinson disease and so on [82]. The use of FRAX
is recommended for women aged 40 years or above [83].
• Dual-energy X-ray absorptiometry (DEXA) is the established gold
standard non-invasive method for the quantitative measurement of
BMD and prediction of fracture risk, with good reproducibility [84].
This technique is used at sites of clinical relevance, namely the
lumbar spine and the femoral neck in posterior-anterior views [84].
BMD assessment predicts the gradient of fracture risk, which is the
increase in the relative risk of fracture attributed to a decrease in
BMD by 1 SD [85]. The highest gradient of risk is described for hip
fractures, for which the risk increases by 2.6 per 1-SD decrease in
femoral neck BMD [86,87]. DEXA measurements can also be applied
at the forearm, in hyperparathyroidism, in severe states of obesity
and in cases where BMD at the traditional sites cannot be measured
or interpreted [84].
• Guidelines for BMD assessment with DEXA differ between countries.
According to the European guidance and the guidelines from the UK
National Institute for Health and Care Excellence (NICE) on the
management of osteoporosis after the menopause, all post
menopausal women >65 years of age should be screened [21,88].
BMD should be assessed in women aged 50 to 65 years of age in the
presence of specific risk factors for osteoporosis, such as hypo
gonadism, premature menopause, hyperparathyroidism, hyperthy
roidism, hyperprolactinaemia, diabetes mellitus, Cushing's disease,
coeliac disease, chronic liver disease or pancreatitis, inflammatory
bowel disease, rheumatoid arthritis, haematological disorders,
homocystinuria, chronic kidney disease, immobility, a history of falls
or fragility fracture, use of oral or systemic glucocorticoids, smoking,
heavy alcohol intake (>14 units per week) and low BMI (<18.5 kg/
m2) [88]. For younger postmenopausal women, BMD evaluation is
appropriate only if the assessment would influence subsequent
management [21].
• Women with POI should undergo baseline BMD assessment at the
time of diagnosis and then be followed up at intervals specified by
the care providers to ensure that MHT maintains bone health [5,28].

• Making a shared decision with the woman on the most appropriate
therapeutic intervention, considering benefits and risks, the personal
needs and lifestyle.
7. Lifestyle advice
Advice on healthy living at midlife and beyond is presented in Fig. 2
(adapted from [92–96]).
8. Management of menopausal symptoms and long-term
consequences of menopause
• For women experiencing menopause after the age of 45 years, MHT
is the first-line treatment for managing bothersome menopausal
symptoms, either during perimenopause or after the menopausal
transition [15,17,97,98]. Women experiencing symptoms of vulvo
vaginal atrophy can be treated only with low-dose topical estrogen
preparations or vaginal dehydroepiandrosterone (DHEA) [10].
• MHT should be provided to all women experiencing menopause at a
younger age, unless contraindicated, at least until the age of natural
menopause [16,17].
• MHT can be considered for managing postmenopausal osteoporosis,
especially if menopausal symptoms and clinical risk factors for
osteoporosis are present. MHT has a favourable benefit/risk balance
in perimenopausal or postmenopausal women within 10 years of the
last menstrual period [17,19,99,100].
• MHT initiated before the age of 60 years or within 10 years since
menopause is associated with reduced progression of atherosclerosis.
MHT should not be used for primary or secondary prevention of
cardiovascular disease. Prevention strategies should be guided by
national and international guidelines [101–103].
• MHT is unlikely to increase the risk of dementia or to have a detri
mental effect on cognitive function if initiated before the age of 60
years. MHT should not be used to attempt to prevent cognitive
decline or dementia as epidemiological evidence remains inconsis
tent [17,104,105]. A study published in 2021 using data from a large
sample found that MHT use does not appear to increase the risk of
developing dementia overall, but slightly increases the risk of
developing Alzheimer's disease among long-term users of estrogenprogestogen therapies [106].

5.5. Assessment of muscle strength and mass

9. MHT types

The European Working Group on Sarcopenia in Older People defined
sarcopenia as an acute or chronic, progressive and generalized loss of
muscle mass and loss of muscle strength (quality/quantity) which may
result in low physical performance [89]. The age-related decline in
muscle strength/mass and decreased physical performance affect older
postmenopausal women [90].

MHT consists of two main components, estrogens and progestogens
[15]. Estrogens are needed to control symptoms of estrogen loss [17,98].
The progestogens are added to estrogen treatment in women with an
intact uterus to counteract the hyperplastic effect of estrogen on the
endometrium [15,17,97,98].
Bazedoxifene is a selective estrogen receptor modulator (SERM),
which can be used in combination with estrogen treatment for endo
metrial protection in postmenopausal women who have contraindica
tions to or cannot tolerate progestogens [107,108].
Tibolone is a synthetic steroid compound that has metabolites with
estrogenic, progestogenic and androgenic activity [109–111]. It is
indicated for mitigating vasomotor symptoms and osteoporosis in
postmenopausal women, independently of hysterectomy status [17].
Available data suggest that even a low dose of tibolone (1.25 mg daily;
the standard dose is 2.5 mg) has been shown to be effective in decreasing
the rates of vertebral and non-vertebral fracture in postmenopausal
women aged 60–85 years [112]. On the other hand, treatment with
tibolone increases the risk of stroke in women over the age of 60 years
and is also associated with a higher risk of breast cancer recurrence
[111,113].
Testosterone replacement can be offered to women with low sexual
desire and administered together with MHT [17].
Compounded bioidentical hormones are structurally modulated to

• Evaluation of handgrip strength is a useful indicator of muscle
strength [90].
• Evaluation of sarcopenia can be done easily by measuring gait speed
or using the SARC-F questionnaire [90]. The questionnaire is a useful
tool for assessing the individual prior to referring to the specialist
clinic and includes the following components: strength, rise from a
chair, falls, climb stairs, need for assistance with walking [91]. Pa
tients with suspected sarcopenia need specialist referral [90].
6. Discuss management options
Management should include:
• Provision of information about the consequences of menopause.
• Discussion of lifestyle changes.
• Discussion of contraception needs in perimenopausal women.
5
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Fig. 2. Lifestyle advice for the management of menopausal symptoms and for prevention of chronic disease associated with ageing and the menopause.

resemble the hormones produced by the human ovary. Although E2 and
progesterone formulations are similar to the regulated MHT regimens,
there are concerns about safety and efficacy when manufacture is un
regulated [114]. Long-term safety data are still missing [115]. MHT
regimens classified according to hormone type, dose and route of
administration are presented in Table 1. The availability of the indi
vidual hormonal preparations varies worldwide.

Table 1
Menopausal hormone therapy regimens.
Regimen
Estrogens
17-Beta-estradiol

Route of administration

Dose

Tablet, patch, gel,
transdermal spray, vaginal
cream or ring

Standard dose: 2–4 mg
(oral) or 50–100 μg
(transdermal)
Low dose: 1 mg (oral) or
25 μg (transdermal)
Ultra-low dose: 0.25–0.5
mg (oral) or 14 μg
(transdermal)
Standard dose:
0.625–1.25 mg
Low dose: 0.300–0.400
mg
0.5–1 mg cream
0.03 mg per pessary
7.5 μg over 24 h per ring
10 mg

9.1. Individualizing MHT dose
Women experiencing POI or early menopause should, in principle,
receive treatment with estrogen doses which are higher than the doses
given to women with natural menopause, aiming to restore hormone
concentrations to the premenopausal state (mean, 120 pg/mL; follicular
phase, 20–350 pg/mL; midcycle peak, 150–750 pg/mL; luteal phase,
30–450 pg/mL) [116]. Circulating estradiol levels vary between women,
and depend on the type of hormones, the dose, the route of adminis
tration, metabolization and steady state [28,117]. Transdermal or oral
administration of E2 at the doses used in MHT is associated with better
BMD response compared with oral contraceptives [118,119].
Low-dose MHT effectively controls symptoms in perimenopausal and
postmenopausal women [120,121]. For women >45 years commencing
MHT to manage menopausal symptoms, the dose of MHT should be
adjusted to the lowest that remains effective [94,120]. Treatment,
however, should be individualized, with no arbitrary dose or duration
limits. Low-dose MHT is associated with improvements in BMD,
although fracture data are missing [19]. Low-dose tibolone (1.25 mg)
has been shown to decrease the risk of vertebral and non-vertebra
fractures in older postmenopausal women [112].
In postmenopausal women with low libido in the context of hypo
active sexual desire disorder (HSDD), testosterone treatment can be
offered using appropriate approved female preparations, or approved
male formulations as an off-licence use, to provide the recommended
female replacement doses. In the latter case, the dose should be
customized to result in serum testosterone concentrations approxi
mating those in premenopausal women [122].

Oral tablet

Estriol

Vaginal gel, cream or ring

Promestriene

Vaginal cream or tablets

Progestogens
Micronized
progesterone
Levonorgestrel

Dydrogesterone
Norethisterone acetate

Oral tablet
Oral tablet or patch

Drospirenone
Medroxyprogesterone
acetate
Norgestrel
Chlormadinone acetate
Nomegestrol acetate
Promegestone
Trimegestone
Norgestimate
Dienogest

Oral tablet
Oral tablet

100–200 mg orally or
vaginally
30–40 μg (orally)
150 μg (transdermally)
14–20 mg (intrauterine
device)
2.5–20 mg
0.5–1.0 mg (orally) or
125–250 μg
(transdermally)
1–2 mg
2.5–10 mg

Oral
Oral
Oral
Oral
Oral
Oral
Oral

0.25–0.5 mg
2 mg
2.5–5 mg
2.5–10 mg
0.25 mg
0.5 mg
3–4 mg

Other
Ospemifene (SERM)
Bazedoxifene (SERM)

9.2. Benefits and risks of MHT
9.2.1. The main benefits of MHT
These
can
be
[15,17,97,98,100,105,123–125]:

CEE

summarized

as

follows

Tibolone
DHEA (prasterone)

Oral or vaginal tablet
Oral tablet or transdermal
patch or intrauterine
system device

tablet
tablet
tablet
tablet
tablet
tablet
tablet

Oral tablet
Oral tablet combined with
CEE
Oral tablet
Vaginal tablet

60 mg
10 mg or 20 mg or 40 mg
and 0.45 mg or 0.625 mg
1.25–2.5 mg
6.5 mg

CEE: conjugated equine estrogens; DHEA: dehydroepiandrosterone.

• Management of vasomotor symptoms.
• Management of symptoms of vulvovaginal atrophy.
• Prevention of bone loss and osteoporotic fractures.
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higher risk of breast or endometrial cancer [17].
Women with POI and early menopause should continue MHT until
the age of natural menopause (51–52 years) [17,28,97,98,135]. Women
aged >45 years commencing MHT for symptom control should continue
MHT as long as symptoms persist and MHT has a favourable benefit/risk
balance for them. As it is impossible to predict the duration of symptoms
in individual women, trials of either tapering or stopping MHT can be
undertaken. After stopping MHT, women at high clinical risk of fracture
should be offered a non-hormonal medication for bone health
[17,100,121].

• Improved mood and wellbeing.
• Reduced risk of new-onset diabetes mellitus.
• If initiated early after the menopausal transition, MHT may reduce
the risk of cardiovascular disease.
• MHT improves risk factors of cognitive decline. If initiated early after
menopause, it may prevent cognitive decline.
9.2.2. The main risks of MHT
These can be summarized as follows [15,17,97,98,100,123–129]:
• The increased risk of breast cancer in women over 50 years taking
MHT is primarily associated with the addition of a progestogen to
estrogen therapy and with duration of use. It also varies according to
the type of progestogen. It is lower with progesterone and dydro
gesterone than with other progestogens. The risk of breast cancer
attributable to MHT is small and decreases after treatment is stopped.
• Oral but not transdermal MHT is associated with an increase in
venous thromboembolism.
• MHT may confer a small risk of stroke, which is more common in
women treated with oral rather than transdermal estrogen.
• MHT initiated in women > 60 years of age or >10 years after
menopause does not have cardiovascular benefits but also does not
cause harm.
• MHT does not appear to increase the risk of cognitive decline overall
but may increase the risk of dementia in older women, if initiated
after the age of 65 years.

10. Non-hormonal therapies for menopausal symptoms
10.1. Pharmacological alternatives for vasomotor symptoms
Non-hormonal management of menopausal hot flushes and night
sweats is suggested for women who do not wish to initiate MHT or who
are not eligible for it [4,136].
10.1.1. Selective serotonin reuptake inhibitors and serotoninnorepinephrine reuptake inhibitors
Selective serotonin reuptake inhibitors (SSRIs) like paroxetine, cit
alopram or escitalopram and serotonin-norepinephrine reuptake in
hibitors (SNRIs) like venlafaxine or desvenlafaxine are effective for the
management of hot flushes [137–140], but should be considered as
second-line treatment options in women for whom MHT is not contra
indicated. SSRIs are effective in reducing the frequency of menopausal
hot flushes, by 40–50% for paroxetine at a dose of 7.5-25 mg, by 45–47%
for citalopram at a dose of 10-20 mg, and by 30–45% for escitalopram at
a dose of 10-20 mg. SNRIs are also an effective alternative for reducing
the frequency of bothersome hot flushes, by 22–55% for venlafaxine at a
dose of 75-100 mg and by 60–70% for desvenlafaxine at a dose of 100150 mg [141]. Caution is advised in prescribing paroxetine or fluoxetine
for women with breast cancer treated with tamoxifen, as these types of
SSRIs are known to inhibit P450 cytochrome activity, interfering with
tamoxifen metabolism [139].

9.3. Follow-up, adverse effects and changing of the MHT regimen
• Following initiation of treatment, women should be offered an initial
follow-up assessment after 2–3 months to review the efficacy of
treatment and discuss adverse effects [98,130].
• Subsequent follow-up appointments should be offered based on in
dividual needs, to discuss possible adverse effects of treatment and
ensure compliance. Women with POI or early menopause are likely
to require more frequent clinic visits to explore possible problems
related to hormone deficiency at an early stage [16]. Women should
be reminded of the benefit of participating in national screening
programmes for breast and cervical cancer screening. Blood tests
should be recommended according to clinical need [98,130].
• Changing the MHT regimen is appropriate for women with bother
some side effects such as bloating, breast tenderness, mood swings,
fluid retention or irregular bleeding [131]. Symptoms are expected
to improve by adjusting the dose of estrogen or changing the route of
administration from oral to transdermal. Bazedoxifene is an alter
native for women intolerant of progestogens [131,132]. Alterna
tively, endometrial protection can be achieved with the use of a
levonorgestrel-containing intra-uterine device, which will also pro
vide contraception in the perimenopause [133]. The combination of
conjugated estrogen with bazedoxifene seems to be more neutral to
breast tissue, but is not readily available worldwide and further data
are required [134].
• HSDD can be a persistent complaint of women taking estrogen-based
MHT. Here, addition of testosterone treatment to MHT can be
considered, provided symptoms of vulvovaginal atrophy are appro
priately treated first [122].

10.1.2. Gabapentin and pregabalin
Gabapentin is as effective as venlafaxine in controlling hot flushes
but seems to be less popular [139]. Daily doses of 300–900 mg reduce
the severity of symptoms by 40–45% [141]. Concerns about gabapentin
and pregabalin misuse and dependence need to be taken into consid
eration before their use for vasomotor symptoms [3].
10.1.3. Clonidine
This centrally active alpha-2 adrenergic agonist, which is also an
antihypertensive, is moderately effective – reducing vasomotor symp
toms by 20–35% [141]. It is recommended for breast cancer survivors by
both NAMS and NICE [139,141].
10.1.4. Oxybutinin
This anticholinergic agent has also been shown to decrease the
severity of vasomotor symptoms compared with placebo (5 mg dose vs
2.5 mg dose vs placebo: 86% vs 70% vs 29%) as well as the frequency of
hot flushes (5 mg dose vs 2.5 mg dose vs placebo: 77% vs 60% vs 27%)
[142]. Oxybutinin use is associated with side-effects such as con
stipation, dry mouth and higher risk of dementia. However, it could be
considered in women unable to take estrogen [141,142].

9.4. Duration of use and stopping MHT
The duration of treatment should be individualized, taking into ac
count the needs of the woman, her wishes and possible risks of ongoing
treatment [17,97,98]. There is no need for annual gynaecological
follow-up in asymptomatic women with no abnormal vaginal bleeding
or those women not at increased risk of gynaecological cancer [3].
Low-dose vaginal estrogens can be continued long term, as long as
symptoms of GSM persist [10,18,98], as their use is not associated with a

10.2. Hypoactive sexual desire and genitourinary syndrome of menopause
10.2.1. Flibanserin
Flibanserin acts as a full agonist at postsynaptic serotonin 5HT-1A
receptors and as an antagonistic at postsynaptic 5HT-2A receptors. A
dose of 100 mg at bedtime improves HSDD symptoms [143].
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10.2.2. Ospemifene
A selective estrogen receptor modulator, ospemifene exerts an
agonistic effect on vaginal tissues, improving GSM symptoms. Daily
treatment with 60 mg orally improves vaginal dryness and dyspareunia.
Safety data are available on its administration for 12 months [144–146].

in women at high risk [163,164]. Nevertheless, raloxifene treatment has
not been associated with a meaningful reduction in the risk of nonvertebral fractures [165]. Adverse effects include a slight increase in
the risk of venous thromboembolism, vaginal dryness, leg cramps and an
increase in severity of hot flushes [163,164].
Bazedoxifene is a newer SERM approved for the treatment of oste
oporosis. It reduces the risk of vertebral fractures by 39% [166] and the
risk of secondary fractures by 34% [162], and increases spine BMD, as
assessed at 3 and 7 years of treatment [167]. Adverse effects include a
slight increase in the risk of venous thromboembolism and an increase in
vasomotor symptoms [163,164].

10.2.3. Vaginal bio-adhesive moisturizers and lubricants
Symptoms of vulvovaginal atrophy can be eased with over-thecounter vaginal moisturizers and lubricants. Products with pH and
osmolality similar to those of vaginal secretions are recommended.
Moisturizers require frequent use for effective symptom control, while
lubricants can be used less frequently and as needed in sexual activity
[10,18,147].

12.3. Bisphosphonates

10.2.4. Laser therapy
Energy-based therapies include fractional CO2 laser or erbium YAG
laser and radiofrequency devices; however, none of these approaches
has received FDA approval due to safety concerns [18]. Although clin
ical studies have shown benefit and safety [148–150], recent experi
mental data and data from randomized controls trials question the
efficacy of laser treatment [151,152].

Bisphosphonates are first-line medications for women over the age of
60 years at increased risk of fragility fractures. There are no robust data
to explore the effects of bisphosphonates in younger postmenopausal
women with osteoporosis or premenopausal women with low BMD
[168]. Oral bisphosphonates include alendronate (70 mg once weekly),
risedronate (150 mg monthly, as two 75 mg doses taken on consecutive
days) and ibandronate (150 mg monthly, as a single dose) [19,21].
Ibandronate can also be administered as an intravenous injection (3 mg
once every three months). Zoledronic acid is administered as a 5 mg
intravenous infusion annually [19].
The efficacy of bisphosphonates in reducing the risk of fracture can
be summarized as follows [19]:

11. Alternative and complementary therapies
Alternative and complementary therapies are less effective than
MHT for the control of climacteric symptoms. They include phytoes
trogens, yoga, acupuncture, homoeopathic medicine, mindfulness-based
stress reduction, clinical hypnosis and paced respiration [4,15,136,153].
These therapies have modest effects on menopausal symptoms; the ev
idence is limited by the quality and heterogeneity of studies [154].
Health care providers should take into consideration possible in
teractions with standard medicines such as anticancer therapies, anti
coagulants and antiepileptics.
Cognitive behavioural therapy (CBT), originally developed for pa
tients suffering from depression and anxiety, has recently been consid
ered as an effective treatment for the control of health problems like
chronic pain, insomnia as well as vasomotor symptoms [46,121,155].
The CBT protocols MENOS 1 and MENOS 2 have been recommended for
the treatment of depression and anxiety during the menopausal transi
tion and postmenopause [156,157]. CBT can be accessed in a variety of
ways: self-help books, phone and online as well as face to face [158]. The
MENOS 4 trial showed that women with breast cancer experiencing hot
flushes can benefit from CBT delivered by trained specialist nurses
[159,160].

• The risk of vertebral fractures is reduced by alendronate (up to 43%),
risedronate (up to 39%), ibandronate (up to 33%) and zoledronic
acid (up to 62%) [166].
• The risk of non-vertebral fractures is reduced by risedronate and
zoledronic acid.
• The risk of hip fractures is reduced by alendronate, risedronate and
zoledronic acid.
Adverse effects include upper gastrointestinal irritation (oral prep
arations) and acute-phase reaction (intravenous preparation). Recently,
gastro-resistant formulations have become available, which are associ
ated with fewer, less severe side-effects and thus better compliance
[169]. Less common adverse effects include atrial fibrillation, atypical
femoral fracture, osteonecrosis of the jaw (ONJ) and oesophageal cancer
[3]. The incidence of ONJ among patients treated with bisphosphonates
is estimated to be 0.001% to 0.01%, which is only marginally higher
than that in the general population (<0.001%) [170]. Risk factors for
ONJ include poor oral hygiene, diabetes mellitus, ill-fitting dentures,
chronic inflammation, glucocorticoid use and malignancy [170]. Con
trol of oral disease prior to initiation of treatment and maintenance of
good oral hygiene can help to prevent ONJ [170].
The decision to continue or stop treatment should be reviewed every
3–5 years. There is limited evidence to guide the decision to continue
treatment after 10 years [21].

12. Non-hormonal therapy for osteoporosis
12.1. Calcium and vitamin D
Calcium and vitamin D are crucial for bone mineralization, hence
their intake should be adequate [95]. A daily calcium intake of
800–1200 mg and vitamin D intake of 600 IU are recommended to
maintain skeletal health after menopause. Calcium supplements are
advisable if the dietary intake is below the recommended target.
Vitamin D supplementation is advisable for women with very little
sunlight exposure, which is more likely during the winter months [95].
Recommended daily allowance of vitamin D is increased to 800 IU for
women aged over 71 years [3,21,161].

12.4. Denosumab
Denosumab, a human monoclonal antibody with potent anti
resorptive activity, acts by inhibiting the receptor activator of the nu
clear factor kappa-B ligand (RANKL). Denosumab is indicated for
women at high risk of fragility fractures and is administered as a 60 mg
subcutaneous injection every 6 months. It increases BMD at all sites, and
reduces the risk of vertebral fractures by 68% and hip fractures by 40%
[3]. Discontinuation of denosumab is associated with rebound acceler
ated bone loss and increased risk of vertebral fractures; therefore, a
bisphosphonate should be used after denosumab withdrawal to inhibit
bone loss. Adverse effects after short-term use include skin reactions.
Sporadic cases of osteonecrosis of the jaw and atypical femoral fractures
have been described in patients on long-term use [3,19,21].

12.2. Selective estrogen receptor modulators
Raloxifene is indicated for women at risk of osteoporosis. Treatment
with 60 mg daily reduces the risk of vertebral and secondary fractures by
30% and 40% respectively, compared with women not on any antiosteoporosis treatment, while increasing BMD at the femoral neck
[162]. In addition, raloxifene reduces the risk of invasive breast cancer
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12.5. Calcitonin
This antiresorptive agent is available as an intramuscular injection or
intravenous infusion, for the short-term treatment of patients with acute
bone loss due to sudden immobilization, hypercalcaemia due to cancer
or Paget's disease, but not for osteoporosis [171].

POI or early menopause requires MHT at least until the typical age of
spontaneous menopause. Post-reproductive health is further affected by
problems related to ageing and menopause, like osteoporosis, cardio
vascular disease and cognitive decline. The management of women
transitioning to menopause should be individualized, considering their
risk profile and their wishes and needs.

12.6. Parathyroid hormone

Contributors

Agents with the potential to activate the parathyroid hormone (PTH)
receptor, such as teriparatide (daily subcutaneous injection 20 μg) and
abaloparatide (daily subcutaneous injection 80 μg), reduce the risk of
vertebral and non-vertebral fractures significantly (teriparatide by 59%
and 38%, and abalopartide by 86% and 49%, respectively) [19,166].
Abaloparatide is more potent than teriparatide in improving BMD at the
hip, but no agent has been shown to decrease the risk of hip fracture in
pivotal trials, possibly because of power limitations. Adverse effects
include postural hypotension, at least after the first doses of treatment,
and hypercalcaemia [19]. Treatment should not be offered to patients at
high risk of osteosarcoma or bone metastases. The total duration of
teriparatide treatment is two years cumulatively within a patient's life
time. The FDA in November 2020 allowed this to be extended in patients
who remain at very high risk of fracture after the 2 years of treatment
[19]. Treatment with abaloparatide is approved by the FDA but not the
EMA due to concerns for cardiovascular safety, mainly arrhythmias
[3,19,21,172].
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12.7. Romosozumab
Romosozumab is a human monoclonal antibody which inhibits
sclerostin, a glycoprotein that regulates bone turnover. Romosozumab
inhibits bone resorption and stimulates bone formation. It is adminis
tered as two subcutaneous injections totalling 210 mg per month. It is
approved by the FDA and the EMA [173]. Romosozumab reduces the
rates of vertebral, non-vertebral and hip fractures by 67%, 33% and
56%, respectively [3,166]. It is indicated for women at very high risk of
fragility fractures, namely those with previous fractures or multiple risk
factors for fracture and women who lose BMD or sustain a fracture while
on anti-resorptive therapy [3,19].
Adverse effects include mild injection site reactions and hypersen
sitivity. Another adverse event is the higher risk of major cardiovascular
events compared with alendronate. Therefore, romosozumab should not
be administered to women at high risk of cardiovascular disease [19].
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13. Drugs in development

16.
17.
18.

Neurokinin-3 receptor antagonists are promising agents in the con
trol of menopause-associated vasomotor symptoms. Hypothalamic
neurokinin B (NKB) signalling, and its interaction with the thermoreg
ulatory centre through the related neurokinin 3 receptor, are shown to
control thermoregulation, hence NK3 receptor antagonists have an
important therapeutic potential in the management of hot flushes. In the
postmenopausal environment of estrogen deficiency, NKB signalling and
the ensuing overstimulation of kisspeptin-NKB-dynorphin neurons in
the thermoregulatory centre activate heat dissipation effectors [174].
Investigational drugs belonging to this category include fezolinetant,
elinzanetant, MLE4901 and pavinetant [174–177].
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