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A B S T R A C T

Introduction: Endometriosis is a common gynecological condition, and problems may persist or develop after the 
menopause. Endometriosis or its treatment in premenopausal women may lead to premature or early menopause. 
Thus, it is imperative that healthcare providers are appropriately trained in management of endometriosis at the 
menopause and beyond.
Aim: To provide an evidence-based clinical guide for the assessment and management of menopausal health in 
women with a history of endometriosis.
Materials and methods: Review of the literature and consensus of expert opinion.
Summary recommendations: Surgery is the preferred option for managing symptomatic endometriosis after the 
menopause, as it should reduce pain, ensure an accurate diagnosis, and decrease risk of malignancy. Women with 
endometriosis may experience a spontaneous early menopause or surgically induced menopause. Endometriosis 
is also associated with an increased risk of cardiovascular disease, ovarian, breast, and thyroid cancers, as well as 
osteoporosis. Menopausal hormone therapy (MHT) is indicated for managing vasomotor and genitourinary 
symptoms and maintaining bone health. Continuous combined MHT may be safer than other forms in both 
hysterectomized and non-hysterectomized women with endometriosis as the risk of recurrence and malignant 
transformation of residual endometriosis may be reduced. Estrogen-only MHT should be avoided, even for 
women who have had a hysterectomy. For women not using MHT, alternative pharmacological treatments, such 
as neurokinin-3 receptor antagonists, should be considered for managing vasomotor symptoms. Additionally, 
antiresorptive and anabolic therapies, along with calcium and vitamin D supplementation, should be provided as 
indicated to ensure skeletal protection. If endometriosis recurs during MHT use and the patient is symptomatic, 
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several management strategies may be employed: altering the regimen, discontinuation, and use of non- 
hormonal strategies. Herbal preparations should be avoided as their efficacy is uncertain and some may 
contain estrogenic compounds.

1. Introduction

Endometriosis is defined as the presence of endometrial glands and 
stroma outside the uterine cavity [1]. It is a chronic inflammatory dis
order characterized by being estrogen-dependent and progesterone- 
resistant [2–4]. Overall, it affects 5-10% of women of reproductive 
age and 2-5% after the menopause [2]. It is found in 35-50% of women 
with infertility and 15-75% of those with chronic pelvic pain [2,5]. 
Although endometriosis is most prevalent in premenopausal women, 
with 80.4% of cases under age 45, a notable proportion of 
patients—17.1% perimenopausal and 2.6% postmenopausal—high
lights the need to consider endometriosis in women over 40 presenting 
with unexplained pelvic pain [6]. Hence, endometriosis should be sus
pected in women presenting with chronic pelvic pain, history of 
menstrual-related pain, dyspareunia, gastrointestinal symptoms, uri
nary symptoms, especially hematuria or dysuria, and a history of 
infertility [1].

Theories regarding the genesis of endometriosis are retrograde 
menstruation and implantation, coelomic metaplasia, induction of 
Mullerian remnants, and lymphatic or hematogenous spread of the 
endometrial cells [2,4,7]. Additionally, extrauterine stem or progenitor 
cells originating from bone marrow and endothelium may differentiate 
into endometriotic tissue. Hereditary or acquired genetic and epigenetic 
defects and environmental factors may influence and alter sex steroid 
and immune system functions, as well as the production and expression 
of certain local substances that play a crucial role in tissue remodeling in 
endometriosis [4,7].

Postmenopausal endometriosis is considered to have a more complex 
pathophysiology than premenopausal disease. It remains unclear 
whether postmenopausal endometriosis arises as a recurrence or 
persistence of a pre-existing lesion or develops de novo. This may be 
partly due to diagnostic delays of approximately 6 to 8 years in both 
premenopausal and postmenopausal women [8,9]. Activation of post
menopausal endometriotic lesions may be a consequence of exposure to 
exogenous (such as menopausal hormone therapy [MHT]) or endoge
nous estrogen [10–14]. Endogenous estrogens are generated through 
aromatase activation in adipose tissue or locally produced within 
endometriotic lesions via the activation of enzymes such as steroido
genic acute regulatory protein (StAR), aromatase, and 17-beta-hydrox
ysteroid dehydrogenase (17β-HSD). Local synthesis of estradiol (E2) 
within endometriotic lesions occurs independently of serum estradiol 
concentrations [15]. This may explain the activation and growth of 
endometriotic foci in non-users of MHT.

In most cases, but not all, endometriosis improves after the meno
pause. Menopause is classified as natural (after the age of 45), premature 
(before the age of 40) or early (between the ages of 40 and 45). In 
women with endometriosis, menopause may be induced through sur
gery or use of gonadotropin-releasing hormone analogues (GnRH-a) 
[16,17]. Menopause, especially when early, and premature ovarian 
insufficiency (POI) are associated with significant long-term health 
risks, including increased risks of overall mortality, cardiovascular dis
ease (CVD), osteoporosis, dementia, and cognitive decline [18].

The loss of estrogen during menopause may lead to vasomotor and 
genitourinary symptoms [19]. As endometriosis is an estrogen- 
dependent condition, balancing the potential benefits of MHT with 
control of endometriosis is imperative, and non-hormonal strategies 
need to be considered alongside MHT [20]. The aim of this clinical guide 
is to provide evidence-based advice for the management of menopausal 
symptoms and long-term health in women with a history of 
endometriosis.

2. Methodology

This clinical guide is based on a literature search in PubMed, Scopus, 
and Google Scholar. The search terms included endometriosis, meno
pause, postmenopausal, menopausal transition, hormone replacement 
therapy (HRT) and MHT. Articles and guidelines about perimenopausal 
endometriosis were selected. No language restriction was applied.

3. Endometriosis and age at menopause

Endometriosis, particularly ovarian endometriomas, can lead to 
early menopause even in women who have not undergone surgery 
[21–25]. The Nurses’ Health Study found an increased risk for early 
natural menopause in women with laparoscopically confirmed endo
metriosis [24]. During 1,508,462 person-years of follow-up, 6,640 
women reported being diagnosed with endometriosis [24]. A 50% 
higher risk of early natural menopause (defined as menopause before 
age 45) was found (hazard ratio [HR] 1.51; 95% confidence interval [CI] 
1.30, 1.74) [24]. Furthermore, a cross-sectional analysis from the Japan 
Nurses’ Health Study found that women with endometriosis and infer
tility had a significantly higher risk of earlier menopause than those who 
were fertile (risk ratio [RR] 3.43; 95% CI 2.17, 5.44) [24].

A 2025 meta-analysis of 279,948 women from five international 
cohorts (UK, Australia, Sweden, and Japan; 1996–2022) found that 
women with endometriosis had a 7.5-fold increased risk of surgical 
menopause (HR 7.54; 95% CI 6.84, 8.32) and were 60% less likely to 
undergo natural menopause (HR 0.40; 95% CI 0.33, 0.49) [26]. Surgical 
menopause occurred 1.6 years earlier on average (β –1.59; 95% CI 
–1.77, –1.42), and natural menopause occurred 0.4 years earlier (β 
–0.37; 95% CI –0.46, –0.28). Women with endometriosis had twice the 
odds of premature (age <40 years) surgical menopause (OR 2.11; 95% 
CI 2.02, 2.20) and a 36% increased risk of spontaneous premature 
ovarian insufficiency (OR 1.36; 95% CI 1.17, 1.59). The study highlights 
a strong association between endometriosis and both earlier natural and 
more frequent surgical menopause.

Not only bilateral salpingo-oophorectomy but also conservative 
ovarian surgery for endometriomas can lead to ovarian failure. Lapa
roscopic cystectomy for endometriomas has been shown to decrease the 
antral follicle count (AFC) as well as concentrations of serum anti- 
Müllerian hormone (AMH) and inhibin B while increasing serum con
centrations of follicle-stimulating hormone (FSH), all of which indicate 
POI [27,28]. A study conducted at a tertiary endometriosis center pro
spectively followed 302 women who had undergone surgery for endo
metriosis [29]. Median duration of follow-up was 8.5 years (range 2-17 
years). Menopause was documented in 43 women (14.3%) at a mean age 
of 45.3 ± 4.3 years (range 32–52 years). Women who had undergone 
bilateral cystectomy reached menopause at a younger age than those 
with unilateral endometriomas (42.1 ± 5.1 years vs. 47.1 ± 3.5 years, 
p=0.003). The association between the total diameter of the preopera
tive ovarian endometriomas and menopausal age was significant for the 
group of women who had had surgery for bilateral endometriomas (r2 =

0.754, P = 0.002). The 2022 guidelines from the European Society of 
Human Reproduction and Embryology (ESHRE) do not recommend 
cystectomy for endometriomas in women with infertility, as ovarian 
surgery can reduce ovarian reserve and lead to POI [30].

4. Endometriosis, quality of life, and sexual health

The World Health Organization (WHO) acknowledges the significant 
impact of endometriosis on multiple aspects of health-related quality of 
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life (HRQoL): on sexual and reproductive health, overall quality of life, 
and overall well-being [31]. A self-reported longitudinal survey studied 
3,728 Australian women using the 36-item Short Form Survey every 
three years from 1996 to 2018 [32]. It found that endometriosis was 
significantly associated with poorer outcomes across various HRQoL 
dimensions, including physical functioning (OR 1.33; 95% CI 1.19, 
1.50), role limitations due to physical problems (OR 1.57; 95% CI 1.41, 
1.74), bodily pain (OR 1.65; 95% CI 1.48, 1.82), general health (OR 
1.61; 95% CI 1.42, 1.81), vitality (OR 1.38; 95% CI 1.23, 1.55), social 
functioning (OR 1.38; 95% CI 1.25, 1.53), role limitations due to 
emotional problems (OR 1.19; 95% CI 1.06, 1.33), and mental health 
(OR 1.32; 95% CI 1.18, 1.48). Additionally, women with endometriosis 
scored significantly less for both the physical (OR 1.68; 95% CI 1.51, 
1.88) and the mental health components (OR 1.28; 95% CI 1.14, 1.44).

A 2020 systematic review (of 4 studies) analyzed sexual function (via 
the 19-item Female Sexual Function Index [FSFI]), and dyspareunia, 
chronic pelvic pain, and dysmenorrhea (via a visual analogue scale 
[VAS]) for groups of untreated women with (n=225) and without 
(n=198) endometriosis [33]. Although mean total FSFI scores were not 
significantly different between the 2 groups, women with untreated 
endometriosis were more likely to have FSFI scores below 26, indicating 
possible sexual dysfunction (OR 2.38; 95% CI 1.12, 5.04). Additionally, 
all FSFI domain scores were significantly lower in the non-treated 
women with endometriosis: desire (mean difference [MD] -0.43; 95% 
CI -0.57, -0.19), arousal (MD -0.66; 95% CI -1.15, -0.17), lubrication 
(MD -0.41; 95% CI -0.79, -0.02), orgasm (MD -0.40; 95% CI -0.73, 
-0.06), satisfaction (MD -0.45; 95% CI -0.72, -0.18), and pain (MD -1.03; 
95% CI -1.34, -0.72). Women with endometriosis also experienced more 
severe dyspareunia (MD 1.88; 95% CI 0.38, 3.37) and chronic pelvic 
pain (MD 2.92; 95% CI 1.26, 4.58), but no significant difference was 
observed for dysmenorrhea.

When menopause is induced in women with endometriosis—
whether surgically or medically—it may lead to the abrupt onset of 
vasomotor symptoms, sleep disturbances, mood changes, and genito
urinary syndrome of menopause (GSM), all of which can further reduce 
quality of life [34]. This is particularly important in women who already 
have chronic pelvic pain or sexual dysfunction related to endometriosis.

5. Endometriosis and concomitant disease

5.1. Osteoporosis

Bone health is estrogen dependent; thus, women with a history of 
endometriosis are at particular risk of the long-term adverse effects of 
estrogen deficiency as a consequence of repeated courses of gonado
tropin releasing hormone analogues (GnRH-a) or progestogens, or sur
gery [35,36]. Despite this, the literature is conflicting, with some studies 
finding that women with endometriosis have no overall increase in long- 
term fracture risk [37,38]. For example, the Japan Nurses’ Health Study 
reported an increased risk of osteoporosis in women with early-onset 
endometriosis [39], although a cause-and-effect relationship was not 
established. Conversely, a case-controlled study suggested that bone 
mineral density (BMD) was higher following oophorectomy performed 
for deep endometriosis (n=31) than it was following oophorectomy 
conducted for other reasons (n=52); the high estrogen state of endo
metriosis was hypothesized to be a possible reason for this difference 
[40]. A prospective study of 207 women with past or present endome
triosis which examined the relationship between BMD and concentra
tions of FSH and AMH in perimenopausal women with endometriosis 
found a weak negative correlation with FSH and a weak positive cor
relation with AMH, as would be expected in women without endome
triosis. This study showed a lower-than-expected age-related AMH level 
in the women with endometriosis [41].

Due to the conflicting literature regarding endometriosis and osteo
porosis, BMD should be assessed and monitored in accordance with 
current osteoporosis and POI guidelines [18,42].

5.2. Cardiovascular disease

Epidemiological studies have demonstrated an association between 
surgically confirmed endometriosis and subsequent atherosclerotic CVD 
(relative risk 1.62; 95% CI 1.39, 1.89). This association was more pro
nounced in younger women and those who had undergone hysterectomy 
and/or oophorectomy. The relative risks of developing hypercholester
olemia and hypertension were found to be 1.25 (95% CI 1.21, 1.30) and 
1.14 (95% CI 1.09, 1.18), respectively, in women with surgically diag
nosed endometriosis [43,44]. The Japan Nurses’ Health Study found 
that women with endometriosis had 30% increased odds of hypercho
lesterolemia (95% CI 1.15, 1.47) [39]. A UK retrospective matched 
cohort study that included 56,090 women with endometriosis and 
223,669 matched controls reported that the rates of incident ischemic 
heart disease, heart failure, and cerebrovascular disease were higher in 
women with endometriosis (adjusted odds ratio [aOR] 1.24; 95% CI 
1.13, 1.37) [45]. In the same study, endometriosis was associated with a 
1.40-fold (95% CI 1.22, 1.61) increased risk for ischemic heart disease 
and a 1.19-fold (95% CI 1.04, 1.36) increased risk for cerebrovascular 
disease. Additionally, women with endometriosis were found to have 
higher risks for myocardial infarction (OR 1.50; 95% CI 1.17, 1.98), 
angiography-confirmed angina (OR 1.91; 95% CI 1.59, 2.29), and the 
need for coronary artery bypass graft surgery (OR 1.35; 95% CI 1.08, 
1.69), even after adjusting for demographic and lifestyle confounders. 
Other studies have found that women with endometriosis have lower 
flow-mediated dilation and a higher degree of endothelial dysfunction 
[46–48]. Surgical treatment of endometriosis significantly improves 
flow-mediated dilation two years post-operatively [49]. The regression 
of increased arterial stiffness and impaired flow-mediated dilation 
following the surgical treatment of endometriosis provides evidence of 
the association between atherosclerotic CVD and endometriosis [46,47]. 
Thus, screening and management of CVD risk in postmenopausal women 
with a history of endometriosis should follow guidelines [50].

5.3. Autoimmune disease

Endometriosis is associated with an increased rate of with autoim
mune diseases (rheumatoid arthritis, systemic lupus erythematosus, 
Sjögren’s syndrome, autoimmune thyroid disease, celiac disease, in
flammatory bowel disease, multiple sclerosis), cardiovascular diseases, 
migraine, and malignancies [51]. Rheumatological conditions and fi
bromyalgia are known to worsen during the menopausal transition 
[51,52]. Thus, exacerbation of other inflammatory or autoimmune dis
eases coexisting with endometriosis may play a role in postmenopausal 
endometriosis [51,53].

5.4. Cancer

Women with endometriosis are at higher risk of both gynecological 
and non-gynecological malignancy.

5.4.1. Gynecological and breast cancer
A 2021 systematic review and meta-analysis found that endometri

osis was associated with a higher risk of ovarian cancer, a slightly 
increased risk of breast cancer, and a lower risk of cervical cancer [54]. 
Twenty-six out of 49 population-based case-control and cohort studies 
showed a positive association between endometriosis and ovarian can
cer risk (summary relative risk [SRR] 1.93; 95% CI 1.68, 2.22; based on 
24 studies) that was strongest for clear cell (SRR 3.44; 95% CI 2.82, 4.42; 
based on 5 studies) and endometroid cancer (SRR 2.33; 95% CI 1.82, 
2.98; based on 5 studies).

Risk of ovarian cancer is increased in women with a long-standing 
history (over 10 years) of ovarian endometriosis, those with recurrent 
endometriomas, endometriomas larger than 9 cm or exhibiting rapid 
growth, and in cases of newly developed endometriomas in women over 
45 years of age [55–57].
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The most common location of endometriosis in postmenopausal 
women is the ovary. Importantly, in these women, the pathognomonic 
“ground glass” appearance of endometriomas seen on transvaginal ul
trasound is associated with a 44% risk of a malignant lesion and should 
prompt further investigation [8]. The absolute lifetime risk of devel
oping ovarian cancer in women with endometriosis detailed in the 2022 
ESHRE guidelines is increased from 1.3 per 100 in the general popula
tion to 2.5 [30]. A 2024 study using the Utah Population Database 
(1992–2019) [58] found that women with endometriosis have an 
increased risk of developing all types of ovarian cancer compared with 
those without endometriosis (overall risk 4.20; 95% CI 3.59, 4.91). The 
highest risk was observed in those with deep infiltrating endometriosis 
and/or ovarian endometriomas (adjusted hazard ratio [aHR] 9.66; 95% 
CI 7.77, 12.00). The strongest association was between deep infiltrating 
endometriosis and/or ovarian endometriomas and type I ovarian can
cers, such as endometrioid, clear cell, mucinous, and low-grade serous 
cancers (aHR 18.96; 95% CI 13.78, 26.08). Thus, counselling regarding 
ovarian cancer risk and prevention should be considered for women 
with endometriosis.

Only a very weak association was noted between breast cancer and 
endometriosis (SRR 1.04; 95% CI 1.00, 1.09; based on 20 studies). 
Endometriosis was particularly associated with an increased risk of 
ER+/PR- breast cancer (aHR 1.90; 95% CI 1.44–2.50) [59]. Hormonal 
therapies used for endometriosis may also influence breast cancer risk 
[60]. Routine mammograms should be recommended to the patient, 
with additional imaging as warranted by personal and family history 
and physical exam.

5.4.2. Thyroid cancer
A 2021 systematic review found a robust association between 

endometriosis and thyroid cancer (SRR 1.39; 95% CI 1.24, 1.57; based 
on 5 studies) [54]. The 2022 ESHRE guideline highlighted the associa
tion between absolute thyroid cancer risk and endometriosis [30]. The 
absolute lifetime risk of developing thyroid cancer is 1.3 per 100 in the 
general population but 1.8 per 100 for women with endometriosis, and 
the latter group should be counselled about this [54]. Screening for 
thyroid cancer should be done according to national guidelines.

5.5. Mental health

Endometriosis has been associated with an increased risk for 
depression and anxiety. A 2022 systematic review and meta-analysis of 
17 eligible studies found that women with endometriosis experienced 
significantly more symptoms of depression (standardized mean differ
ence [SMD] 0.71; 95% CI 0.36, 1.06) and anxiety (SMD 0.60; 95% CI 
0.35, 0.84) compared with healthy controls, but no differences were 
found in the comparison with women with chronic pelvic pain [61], 
which suggests that the symptoms of depression and anxiety in women 
with endometriosis are related to endometriosis-associated pelvic pain. 
Many other reviews and meta-analyses similarly suggest that 
endometriosis-associated pain is correlated with depression, anxiety, 
and decreased HRQoL [62]. However, some studies report that depres
sion and anxiety may pre-date the diagnosis of endometriosis [63]. 
Additionally, a genetic predisposition between endometriosis, anxiety, 
depression, and eating disorders has been postulated [64].

The role of endometriosis-related infertility in the development of 
depression remains unclear; the correlated factors include age, quality of 
life, quality of sleep, fatigue, sexual function, gastrointestinal symptoms, 
comorbidity, self-esteem, emotional self-efficacy, coping style, social 
adjustment, pain imagery, and pain sensitization [65]. Perimenopause, 
but not postmenopause, is also independently associated with an in
crease in mood disorders, especially depression [66].

6. Management of menopause in women with endometriosis

6.1. Non-pharmacological interventions

6.1.1. Cognitive behavioral therapy
Cognitive behavioral therapy (CBT) is an alternative used by women 

who experience symptoms associated with the menopause who do not 
wish to take hormone therapy, or those for whom it may be contra
indicated [67].

It shows promise in treating the physical and psychological symp
toms of women with endometriosis and chronic pelvic pain, particularly 
the emotional aspects [68]. However, more structured studies with 
consistent, clear, and replicable methods are needed to establish a 
standardized psychological intervention protocol for women living with 
endometriosis.

6.1.2. Lubricants and moisturizers
Lubricants and moisturizers can be used alone or while taking sys

temic or topical estrogens. Lubricants are used during sexual activity to 
reduce vaginal dryness and discomfort. They may be based on water, oil, 
hyaluronic acid, or silicone. Lubricants provide temporary relief and 
may need repeated application. On the other hand, moisturizers can be 
used regularly, as they usually contain a polycarbophil-based polymer, 
which retains water and has a long-lasting relieving effect on the vagina 
[69]. A randomized trial comparing a vaginal estrogen cream and a 
hyaluronic acid suppository found that they were equally effective for 
the treatment of GSM [70].

6.1.3. Laser therapy
Laser therapy has gained interest as a treatment for GSM and vul

vovaginal atrophy (VVA) [71,72]. The CO2 fractional and the non- 
ablative erbium YAG (Er:YAG) laser are the two main lasers used. 
Additionally, the diode vaginal laser has been introduced as a treatment 
option for GSM and has been found to be both effective and well toler
ated [73]. However, randomized trial data are limited, and the studies 
are small and short term. Mension et al. in a randomized controlled trial 
(RCT) with a six-month follow-up found that vaginal laser treatment was 
safe but they observed no statistically significant differences in efficacy 
compared with the sham treatment group [74]. A 2023 review by a 
working group of the European Urogynecological Association (EUGA) 
concluded that both Er:YAG and CO2 vaginal lasers are safe energy- 
based therapeutic options for management of GSM and VVA in post
menopausal women and breast cancer survivors [72].

In 2018, the US Food and Drug Administration (FDA) warned against 
the use of energy-based devices for any vaginal "rejuvenation" or 
cosmetic vaginal procedure, or procedures intended to treat vaginal 
conditions and symptoms related to menopause, urinary incontinence, 
or sexual function [75]. The concern was that their safety and effec
tiveness had not been established for these indications. Subsequently, 
the International Urogynecological Association (IUGA) recommended 
that information from large, long-term, sham-controlled randomized 
studies is required to inform evidence-based practice regarding efficacy 
and safety [76]. Nevertheless, the Er:YAG laser was approved by Health 
Canada in August 2019 for use in GSM [77].

6.2. Pharmacological interventions

6.2.1. Hormonal preparations

6.2.1.1. Estrogens. Systemic MHT is considered the most effective 
therapy for vasomotor symptoms and urogenital atrophy, with potential 
beneficial effects on other menopause-related complaints, quality of life, 
and bone health [78]. In postmenopausal women with a history of 
endometriosis, MHT is effective for both natural and surgical menopause 
(Fig. 1). As the risk of recurrence and malignant transformation seems to 
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be associated with use of unopposed systemic estrogen, continuous 
progestogen addition is advised despite the small increase in breast 
cancer risk [79,80]. In any case, progestogen selection should be indi
vidualized according to CVD risk, presence of diabetes mellitus, and risk 
of breast cancer. Micronized progesterone and dydrogesterone have 
been associated with reduced CVD and breast cancer risk compared with 
other progestogens [81,82]. Recurrence of endometriosis and malignant 
transformation are discussed below.

Systemic MHT should be offered up to the age of natural menopause 
in women with premature or early menopause and thereafter further use 
discussed. Duration of use should be individualized based on a careful 
assessment of risks and benefits.

Topical estrogens can be used for GSM [83]. They can be used alone 
or combined with systemic MHT. Topical estrogens have minimal sys
temic absorption. They do not significantly increase the risk of endo
metrial hyperplasia or cancer [84,85]. Although direct evidence in 
endometriosis is lacking, topical vaginal estrogens are unlikely to pose a 
significant risk, based on safety data from other estrogen-sensitive 
conditions such as breast cancer [86].

The potential for exogenous estrogen stimulation to reactivate 
endometriotic foci or promote malignant transformation is still under 
investigation [79,87–89]. A venous plexus between the vaginal veins 
and the uterine and ovarian plexuses could direct compounds from the 
upper vagina to uterine tissue. To avoid a potential uterine first-pass 
effect, it is recommended that vaginal estrogens are inserted in the 
lower third of the vagina [90,91].

6.2.1.2. Tibolone. Tibolone is a synthetic steroid that is inert, but whose 
metabolites have estrogenic, progestogenic, and androgenic actions. It is 
classified as MHT. It is administered as an oral 2.5 mg tablet and has 
been used in women with endometriosis [92]. A National Danish Reg
istry study found that tibolone is associated with a higher risk of 
endometrial cancer compared with that among women who have never 
used MHT [93]. Tibolone is not available worldwide and is not marketed 
in the USA.

6.2.1.3. Dehydroepiandrosterone (DHEA) and DHEA sulfate (DHEA-S).
DHEA and DHEA-S are adrenal androgens which are converted into 
testosterone, dihydrotestosterone (DHT), and estrogens in peripheral 
tissues and upon oral administration. Vaginal DHEA is licensed in both 
the USA and Europe for the treatment of vulvar and vaginal atrophy in 
postmenopausal women with moderate to severe symptoms [94]. No 
studies have been undertaken in women with a history of endometriosis.

6.2.2. Non-hormonal preparations
Non-hormonal preparations are used for vasomotor symptoms and to 

maintain bone health.

6.2.2.1. Vasomotor symptoms. The non-hormonal neurokinin (NK)-3 
receptor antagonist fezolinetant was approved by the US FDA and in 
Europe in 2023 and 2024 respectively for the treatment of moderate to 
severe vasomotor symptoms due to the menopause [95,96].

Five RCTs involving 3,302 patients showed that fezolinetant signif
icantly reduced the daily frequency of moderate to severe vasomotor 
symptoms (weighted mean difference [WMD] − 2.36; 95% CI − 2.92, 
− 1.81) and significantly improved quality of life (WMD − 0.42; 95% CI 
− 0.58, − 0.26) and sleep disturbance (WMD − 1.10; 95% CI − 1.96, 
− 0.24) at 12-week follow-up. Additionally, the 30 and 45 mg daily doses 
of fezolinetant were efficacious and well tolerated [97].

Similarly, elinzanetant, a dual antagonist of NK-1 and NK-3 re
ceptors, was found to reduce the frequency of vasomotor symptoms in a 
RCT at doses of 120 mg and 160 mg [98,99]. At the time of writing, 
elinzanetant has been approved by the Medicines and Healthcare 
products Regulatory Agency (MHRA) in the UK, but not by the European 
Medicines Agency (EMA) or the FDA [100]. Studies evaluating the effect 
of NK-3 receptor antagonists on the endometrium have demonstrated 
their safety [101]. The FDA issued a warning for fezolinetant, noting 
that it can cause serious liver injury, albeit rarely though it is reversible 
upon discontinuation of the medication [102]. As a result, liver function 
testing is required before prescribing fezolinetant, with follow-up testing 
recommended monthly for the first two months and subsequently at 

Fig. 1. Management of menopausal symptoms in women with endometriosis history 
(DHEA: Dehydroepiandrosterone, GSM: Genitourinary syndrome of menopause, HT: hormone therapy, MHT: menopausal hormone therapy, NK3R: Neurokinin 3 
receptor antagonists, SSRI: Selective-serotonin reuptake inhibitors, SNRI: Serotonin-norepinephrine reuptake inhibitors).
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months 3, 6, and 9.
Non-estrogen-based treatments for hot flushes include clonidine, 

selective serotonin reuptake inhibitors (SSRIs), serotonin and 
noradrenaline reuptake inhibitors (SNRIs), and gabapentin (Fig. 1) 
[103,104]. The efficacy and safety of herbal and botanical preparations 
are uncertain, and some may contain estrogenic compounds [104–106]. 
Oxybutynin, an anticholinergic agent traditionally used for overactive 
bladder, has shown effectiveness in reducing the frequency and severity 
of hot flushes in menopausal women [107].

6.2.2.2. Osteoporosis. Antiresorptive agents, such as bisphosphonates 
(alendronate, risedronate, and zoledronic acid), are first-line treatments 
for preserving bone mass in postmenopausal osteoporosis. However, 
limited data are available for younger women, and concerns remain 
regarding the safety of long-term use [108,109]. Calcium and vitamin D 
dietary intake may be insufficient, and supplementation is therefore 
recommended [42]. Anabolic agents, such as teriparatide, are options 
for postmenopausal women with severe osteoporosis who are intolerant 
of other treatments or who experience new fractures despite anti
resorptive therapy [110].

7. Management of sexual dysfunction in postmenopausal 
women with endometriosis

Sexual dysfunction is frequently reported in postmenopausal women 
with endometriosis, commonly involving problems with desire, arousal, 
satisfaction, and pain during intercourse [111]. This dysfunction may 
result from both persistent endometriotic lesions and hormonal changes 
associated with menopause. Dyspareunia in postmenopausal endome
triosis can be superficial—often related to VVA—or deep, typically 
linked to deep infiltrating endometriosis (DIE) affecting the uterosacral 
ligaments, rectovaginal septum, or posterior fornix. Therefore, a 
comprehensive evaluation in menopausal women is crucial to distin
guish between hormonally driven atrophic changes and residual or 
reactivated endometriotic disease as underlying causes of intercourse- 
related pain.

7.1. Testosterone

Testosterone is used for the treatment of the hypoactive sexual desire 
disorder (HSDD). There is currently insufficient evidence to support its 
use for other conditions, or disease prevention [112]. A study examining 
the effect of oral testosterone on endometrial proliferation in healthy 
postmenopausal women found no evidence of endometrial stimulation 
with short-term use [113]. In a randomized placebo-controlled study of 
postmenopausal women receiving 12 weeks of vaginal testosterone or 
estrogen demonstrated endometrial safety of the hormonal preparations 
comparable to that of placebo [114]. However, no RCTs have been 
conducted to evaluate the safety of testosterone use concerning endo
metriosis recurrence. A single case report describes the de novo occur
rence of endometriosis in a 64-year-old woman following the use of 
estradiol and testosterone for menopausal symptoms (duration unspec
ified), though no malignant transformation was reported [115].

It is important to note that in most countries testosterone therapy is 
prescribed off-label, with women either using modified doses of testos
terone formulations approved for men or relying on compounded ther
apies [112].

7.2. Flibanserin

Flibanserin, a drug that selectively targets central serotonin post
synaptic receptors with agonistic effects on 5-hydroxytryptamine-1A (5- 
HT1A) and antagonistic effects on 5-HT2A receptors [116], has shown 
significant efficacy in improving sexual desire and satisfaction, and 
reducing distress in both pre- and postmenopausal women with HSDD, 

as demonstrated by a 2024 meta-analysis of 8 RCTs with a total of 7,906 
participants [117]. While the improvements were consistent across 
various validated measures of sexual function and satisfaction, its use 
was associated with a higher incidence of mild adverse effects such as 
dizziness, fatigue, and nausea, although serious adverse events were 
comparable to those with placebo, suggesting a generally favorable 
safety profile. Flibanserin is approved for the treatment of HSDD in 
premenopausal women in the United States and in both premenopausal 
and postmenopausal women in Canada; however, it is not currently 
approved for use in Europe [118,119].

7.3. Bremelanotide

Bremelanotide, a melanocortin type 4 receptor dopaminergic agonist 
[120], was found to significantly improve both sexual desire and 
arousal in women with HSDD related to desire, arousal, or orgasm, but 
not related to pain conditions [121,122]. It also contributed to an overall 
improvement in total FSFI scores and reduction in sexual distress 
[121,122]. It is approved only in the United States [120].

7.4. Ospemifene

Ospemifene is a third-generation selective estrogen receptor modu
lator (SERM) which is used for the treatment of GSM-related symptoms, 
in particular vaginal dryness and dyspareunia. Endometrial safety has 
been shown in studies lasting up to 52 weeks [123]. In a review of 25 
studies, ospemifene treatment demonstrated a high clinical symptom 
response, a favorable safety profile with minimal adverse events, a 
neutral impact on the endometrium, breast, bone, and thrombosis, and 
potential improvement in cardiovascular risk factors [124].

8. Management of endometriosis

Management of endometriosis includes general lifestyle advice, 
including referrals for counseling as needed, non-pharmacological and 
pharmacological interventions, and surgery. A personalized approach 
incorporating shared decision-making should be tailored to women’s 
needs, the symptoms experienced, and imaging results, and—although 
less likely in the perimenopausal and postmenopausal age group
—fertility concerns. The availability of individual medicinal products 
and/or devices varies worldwide, so local availability should be 
considered in decision-making. Additionally, this guide will not consider 
herbal supplements, botanicals, and alternative complementary thera
pies as there is a paucity of data regarding safety and efficacy. The po
tential for drug interactions or estrogenic activity of these compounds 
further discourages their use [105].

Whilst treating endometriosis, general care and screening such as for 
cancer (cervical, breast and colorectal), cardiovascular disease, and 
osteoporosis should be undertaken in accordance with national pro
grams. In addition, monitoring should consider risk of recurrence or 
malignant transformation of endometriosis.

Postmenopausal women with symptomatic endometriosis should 
undergo surgical management to remove all visible endometriotic tissue 
due to the increased risks of recurrence and malignancy [8,30,125]. 
Medical therapy is reserved for cases where pain recurs post-surgery or 
surgery is contraindicated.

8.1. General and lifestyle advice

8.1.1. Pain management
Endometriosis may present with menstrual or non-menstrual pelvic 

pain or dyspareunia. In peri- and postmenopausal women, symptoms 
may include gastrointestinal or urinary symptoms. Management of 
endometriosis-associated pain should be individualized and aimed at the 
specific pain symptoms. Intermittent pain treatment may involve the use 
of analgesics, such as paracetamol or acetaminophen, and non-steroidal 
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anti-inflammatory drugs. Women with more chronic pain, especially if 
central sensitization is suspected, may benefit from tricyclic antide
pressants, SSRIs and antiseizure therapies (e.g., gabapentin, pregabalin) 
[30]. In the pre- and perimenopausal population, hormonal therapies 
such as birth-control pills, oral progestins—such as norethisterone ace
tate (NETA), medroxyprogesterone acetate (MPA), dydrogesterone, and 
dienogest—levonorgestrel intrauterine systems (LNG-IUS) or GnRH 
agonists or antagonists may be considered [126,127]. In the post
menopausal population on MHT a progestogen should be added, even if 
the woman has undergone hysterectomy. In postmenopausal women 
with pain attributed to endometriosis who are not on MHT, aromatase 
inhibitors may enhance pain management and improve outcomes [30]. 
Women with dyspareunia who are being treated with estrogen-lowering 
medications, or in the peri- and postmenopausal period, should be 
evaluated and treated as needed for coexisting GSM with locally applied 
estrogen, DHEA, and/or lubricants and moisturizers. Referral for pelvic 
floor physical therapy or counseling can also be considered.

A stepwise approach or trialing different methods individually 
before using combinations should be considered. Opioids should be 
avoided as ongoing treatment and should be reserved for postoperative 
pain relief in women undergoing surgical treatment for disease. Pain 
management specialists may be consulted as needed.

8.1.2. Dietary changes and the microbiome
Dietary interventions show promise for the treatment, management, 

and prevention of endometriosis, particularly in pain management. The 
role of intestinal microbiota in the occurrence of endometriosis is still 
under debate. Many animal models have been used to explore the 
relationship between diet, nutrients, and endometriosis. These studies 
have highlighted the role of intestinal microbiota in regulating the im
mune system [128,129]. Significant changes in the intestinal microbiota 
have been observed following the induction of endometriosis in mice, 
regardless of diet [130]. Differences in the oral, gut, and vaginal 
microbiota have been documented in women with and without endo
metriosis, suggesting a potential role for microbial-based treatments 
[131].

The Mediterranean diet has shown promise in relieving pain symp
toms, which may be due to its anti-inflammatory effects [30,132,133]. 
Specifically, fish rich in omega-3 fatty acids and extra virgin olive oil 
may be beneficial because of their antioxidant, polyphenol, and anti- 
inflammatory content [134].

Although sufficient evidence is lacking, a 2021 Australian survey 
found that dietary modifications are commonly used by women with 
endometriosis, with the greatest benefits observed for gastrointestinal 
symptoms [135]. Reducing or eliminating gluten, reducing or elimi
nating dairy products, and the low-fermentable oligosaccharides, di
saccharides, monosaccharides, and polyols (FODMAP) diet were the 
most commonly reported dietary strategies [135]. However, a 2025 
large international survey investigating dietary and supplement-based 
self-management strategies among individuals with endometriosis re
ported that the most popular dietary modifications included reducing 
alcohol (53.2% reported pain improvement), gluten (45.4%), dairy 
(45.2%), and caffeine (43.4%) [136]. In contrast, the low-FODMAP diet 
was less commonly used (32.1% reported benefit), and among those 
who used magnesium supplements, 32.3% experienced pain relief. 
These findings suggest that no single approach was universally effective, 
highlighting the need for well-designed RCTs to accurately assess the 
short- and long-term effectiveness and safety of various dietary strate
gies for managing endometriosis-related pain [132,136,137].

8.1.3. Exercise and smoking
Regular exercise is recommended to prevent midlife weight gain, 

preserve muscle mass, and as a general cancer-prevention strategy at the 
menopause [138,139]. However, there are insufficient data to draw firm 
conclusions about the effectiveness of exercise in relieving chronic 
pelvic pain or endometriosis-related pain [140]. A 2025 systematic 

review and meta-analysis (6 studies, 251 participants) demonstrated 
physical activity significantly improved quality of life in women with 
chronic pelvic pain secondary to endometriosis, particularly in the do
mains of pain (P <0.0001), control and powerlessness (P <0.00001), 
and emotional well-being (P = 0.006), but the conclusions were limited 
by both the quality and duration of the studies [141]. Given its overall 
health benefits and low risk of side-effects, exercise could be considered 
as part of a combined therapeutic approach in menopausal women with 
a history of endometriosis [30,142]. Smoking cessation is recommended 
at all points in a woman’s life, and, as such, is also advised for meno
pausal women [138]. However, smoking has not been found to be 
associated with an increased risk of endometriosis [143].

8.2. Surgery

When treating postmenopausal women with a history of endome
triosis it is important to consider the potential increased risk of under
lying malignancy and the uncertainty of the diagnosis (Fig. 2). Recent 
comparative studies have suggested the superiority of hysterectomy and 
bilateral salpingo-oophorectomy for alleviating endometriosis- 
associated pain in premenopausal women [144]. Moreover, limited 
and low-quality evidence from five cohort studies indicates that surgical 
treatment may improve pain in postmenopausal women [30]. A signif
icant proportion of postmenopausal women with endometriosis, 
particularly those with endometriomas, appear to have concurrent ma
lignancy [30,54,79,88]. Therefore, in 2022 ESHRE recommended sur
gical excision of endometriosis from the ovaries and other locations to 
reduce the risk of ovarian cancer [30]. Furthermore, removing the 
affected ovary may offer a greater reduction in cancer risk compared 
with excising the disease or preserving the ovary. In a postmenopausal 
woman, bilateral salpingo-oophorectomy should be considered even if 
only one ovary is affected [145].

There are no robust data regarding the complications of surgery in 
postmenopausal women, but surgery for endometriosis is generally 
considered to be safe [30]. Potential complications such as chronic pain 
and ileus should alert clinicians to the risk of adhesion formation after 
endometriosis surgery, a serious issue affecting up to 90% of patients 
[146]. The benefits of surgical treatment, particularly in alleviating pain 
symptoms and reducing the risk of malignancy, appear to outweigh the 
potential complications of surgery.

Clinicians may consider surgery to enable histological confirmation 
of the diagnosis. Diagnostic workup and treatment should follow na
tional oncology guidelines if a pelvic mass is detected. There remains no 
consensus on monitoring for the detection of malignancy, especially in 
asymptomatic patients.

8.3. Medical treatments

A medical approach to alleviate endometriosis-associated symptoms 
should be reserved for cases where surgery is contraindicated or when 
symptoms persist after surgery and malignancy has been excluded 
(Fig. 2) [8,30,147]. However, comprehensive data on the use of pro
gestogens in postmenopausal endometriosis are still lacking, high
lighting the need for further studies [30,148]. In premenopausal 
women, combined oral contraceptives (COCs), progestogens, the LNG- 
IUS, and GnRH antagonists (which may be combined with estradiol 
and norethisterone) may be used to alleviate pain. However, there are 
insufficient data for their use after the menopause [35].

8.3.1. Progestogens
Progestogen administration, either orally or via an intrauterine sys

tem, has been suggested as a viable alternative for patients unable to 
undergo surgery. However, efficacy data are lacking, and further studies 
are required to evaluate use in postmenopausal endometriosis [20,149]. 
Currently, there is no robust clinical evidence that micronized proges
terone is as effective as synthetic progestins such as NETA or MPA in 
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suppressing residual endometriotic lesions or preventing malignant 
transformation. While direct evidence is limited, expert consensus sup
ports increasing the dose or changing the type of progestogen—partic
ularly synthetic progestins—if symptoms of endometriosis recur under 
MHT. No studies currently support dose escalation of micronized pro
gesterone in this setting.

8.3.2. Aromatase inhibitors
Aromatase inhibitors (AIs) could be effective in reducing 

endometriosis-associated pain in premenopausal women with severe 
endometriosis [150]. Evidence is limited to case reports in post
menopausal women [151]. For postmenopausal women with 
endometriosis-associated pain, clinicians may consider AIs, especially if 
surgery is not feasible. AIs, including anastrozole, letrozole or exemes
tane, are administered orally at 1-5 mg/day [152]. However, their use 
may increase the severity of hot flushes, vaginal dryness, and arthralgia, 
and may induce bone loss [151,152].

8.3.3. Tamoxifen
Tamoxifen, as a SERM, should be avoided because of the increased 

risk of endometrial malignancy [153]. Moreover, it has been reported 
that tamoxifen administration for breast cancer may lead to the pro
gression and recurrence of endometriosis [154].

8.3.4. Emerging medical treatments: GnRH antagonists
Recent advancements in endometriosis management include the 

development of oral GnRH antagonists such as relugolix and linzagolix, 
which have demonstrated efficacy in reducing endometriosis-associated 
pain in premenopausal women [155,156]. Although these treatments 
represent a significant advance in non-surgical options, their use in 
postmenopausal women has not been studied and is currently not rec
ommended, given the natural decline in ovarian hormone production 
after menopause.

9. Reactivation of endometriosis and malignant transformation

A major concern about the use of systemic MHT is the risk of reac
tivation or malignant transformation. Recurrence has mainly been re
ported in users of unopposed estrogen and less so with women taking 
combined MHT [79]. Furthermore, the manifestations of recurrence can 

be non-specific and variable. They include abdominal pain, vaginal 
bleeding, hematuria, and pelvic masses [79].

In 2009, a Cochrane review of studies of MHT in patients with 
endometriosis after surgical menopause identified two relevant RCTs, 
but of low-quality [92,157,158]. Both studies evaluated estrogen sup
plementation (transdermal 17β-estradiol or estradiol patches) combined 
with sequential progesterone supplementation (in the form of medrox
yprogesterone acetate or micronized progesterone) [92,158]. In one 
study, the control group was treated with continuous tibolone (2.5 mg 
daily), while the other study did not administer a placebo or other in
terventions to the control group [92,158]. Statistically significant dif
ferences in pain or confirmed endometriosis recurrence were not 
demonstrated, most likely due to the small number of events in both 
studies [157]. Specifically, in the first trial pain recurrence occurred in 4 
out of 10 patients in the intervention group and in 1 out of 11 in the 
tibolone group [92]; and in the second trial pain recurrence was docu
mented in 4 (and confirmed in 2) out of 115 women in the MHT-treated 
group and in no cases in the control group [158]. It has been suggested 
that close monitoring is required because of the risk of recurrence in 
non-hysterectomized women, those who have undergone subtotal hys
terectomy, long-term users of MHT and unopposed estrogen, as well as 
women with peritoneal involvement exceeding 3 cm or incomplete 
surgery [20,79,87,152,157,158].

A longitudinal study of 330 patients undergoing bilateral hysterec
tomy with bilateral salpingo-oophorectomy provided further evidence 
of endometriosis recurrence, recorded as pelvic pain, vaginal nodules, or 
bleeding [159]. The authors demonstrated recurrence rates ranging 
from 1.5% to 5.5% after a median follow-up of 6.0 years [159]. Similar 
to previous RCTs, no significant differences between MHT users and 
non-users were observed, even though recurrence occurred in the MHT 
user group (10 cases among 287 MHT users: 7 with estrogen-only 
therapy, 3 with combined estrogen–progestogen therapy, and none in 
the tibolone group) versus no cases among non-users (43 participants)] 
[159]. Discontinuation of hormonal supplementation or modification of 
the regimen (primarily adding progestogens to unopposed estrogen 
therapy) resulted in complete symptom resolution [159]. Therefore, 
management of recurrence in MHT users needs to be individualized and 
can include cessation of treatment, modulating the regimen (reduction 
of estrogen or increase in progestogen dose), or consideration of AIs.

A systematic review on malignant transformation of postmenopausal 

Fig. 2. Management of pain symptoms in postmenopausal women with endometriosis history 
(BSO: bilateral salpingo-oopherectomy, COC: Combined Oral Contraceptive, GnRH: Gonadotropin-Releasing Hormone Agonists, LNG-IUS: Levonorgestrel-Releasing 
Intrauterine System, MHT: menopausal hormone therapy).
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endometriosis examined patient characteristics, MHT use, and outcomes 
over a period of 52 years (1969-2021) [88]. The review concluded that 
previous endometriosis, major definitive surgery before menopause, and 
long-term estrogen-only MHT were risk factors for malignant trans
formation of postmenopausal endometriosis. A case series found extra
gonadal disease was commonly associated with unopposed estrogen 
therapy [160].

There is no consensus on the frequency or type and duration of 
follow-up and monitoring [30]. The timing and diagnostic workup 
should be individualized based on previous and current treatments, 
disease severity, and symptoms. For women with previously identified 
endometriomas on imaging who have not undergone surgical excision, 
at least one pelvic ultrasound annually should be performed to monitor 
for increases in lesion size or other concerning changes [161]. Women 
with DIE may have a higher malignancy risk. An initial follow-up with 
magnetic resonance imaging (MRI) at 6 months is recommended, with 
intervals adjusted based on findings. Minimal changes may warrant 
imaging in 2–3 years, while significant changes require closer moni
toring with repeat MRI after 6–12 months [161].

10. Conclusion and summary recommendations

Although endometriosis is a common disease, there is a paucity of 
data for the treatment of women after the menopause, which can be 
natural, induced, or premature. A major concern is disease reactivation 
or malignant transformation. 

• A personalized approach should be tailored to women’s needs and 
incorporate shared decision-making.

• Management can include general lifestyle advice, non- 
pharmacological and pharmacological interventions, and surgery.

• Estrogen-based hormone therapy is required in women with pre
mature or early menopause until the average age of the natural 
menopause and should be considered thereafter in women with se
vere climacteric symptoms.

• Continuous combined estrogen–progestogen therapies are preferred 
in both hysterectomized and non-hysterectomized women as the risk 
of recurrence and malignant transformation of residual endometri
osis may be reduced.

• Non-hormonal pharmacological treatments should be considered for 
climacteric symptoms or skeletal protection in women not taking 
MHT.
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S. Gómez, L. Ribera, C. Castelo-Branco, Effect of Fractional Carbon Dioxide vs 
Sham Laser on Sexual Function in Survivors of Breast Cancer Receiving 
Aromatase Inhibitors for Genitourinary Syndrome of Menopause, JAMA Netw. 
Open 6 (2023) e2255697, https://doi.org/10.1001/ 
jamanetworkopen.2022.55697.

[75] US Food and Drug Administration, Drug safety communications. https://www. 
fda.gov/drugs/drug-safety-and-availability/2018-drug-safety-communications, 
2018 (accessed January 21, 2025).

[76] S.A. Shobeiri, M.H. Kerkhof, V.A. Minassian, T. Bazi, IUGA committee opinion: 
laser-based vaginal devices for treatment of stress urinary incontinence, 
genitourinary syndrome of menopause, and vaginal laxity, Int. Urogynecol. J. 30 
(2019) 371–376, https://doi.org/10.1007/s00192-018-3830-0.

[77] C. Phillips, T. Hillard, S. Salvatore, L. Cardozo, P. Toozs-Hobson, Laser treatment 
for genitourinary syndrome of menopause, BJOG 129 (2022), https://doi.org/ 
10.1111/1471-0528.17195.

[78] N. Panay, S. Bin Ang, R. Cheshire, S.R. Goldstein, P. Maki, R.E. Nappi, Menopause 
and MHT in 2024: addressing the key controversies – an International Menopause 
Society White Paper, in: Climacteric 27, 2024, pp. 441–457, https://doi.org/ 
10.1080/13697137.2024.2394950.

[79] L.C. Gemmell, K.E. Webster, S. Kirtley, K. Vincent, K.T. Zondervan, C.M. Becker, 
The management of menopause in women with a history of endometriosis: a 
systematic review, Hum. Reprod. Update 23 (2017) 481–500, https://doi.org/ 
10.1093/humupd/dmx011.

[80] National Institute for Health and Care Excellence (NICE), NICE guideline 
Menopause: identification and management. https://www.nice.org.uk/guidance 
/ng23/resources/menopause-identification-and-management-pdf-1837330217 
413, 2024. (Accessed 10 November 2024).

[81] M.A. Hipolito Rodrigues, A. Gompel, Micronized progesterone, progestins, and 
menopause hormone therapy, Women Health 61 (2021) 3–14, https://doi.org/ 
10.1080/03630242.2020.1824956.

[82] J. Ott, C. Egarter, A. Aguilera, Dydrogesterone after 60 years: a glance at the 
safety profile, Gynecol. Endocrinol. 38 (2022) 279–287, https://doi.org/ 
10.1080/09513590.2021.2016692.

[83] A.L. Hirschberg, J. Bitzer, A. Cano, I. Ceausu, P. Chedraui, F. Durmusoglu, 
R. Erkkola, D.G. Goulis, L. Kiesel, P. Lopes, A. Pines, M. van Trotsenburg, 
I. Lambrinoudaki, M. Rees, Topical estrogens and non-hormonal preparations for 
postmenopausal vulvovaginal atrophy: An EMAS clinical guide, Maturitas 148 
(2021) 55–61, https://doi.org/10.1016/j.maturitas.2021.04.005.

[84] G.D. Constantine, S. Graham, K. Lapane, K. Ohleth, B. Bernick, J. Liu, S. Mirkin, 
Endometrial safety of low-dose vaginal estrogens in menopausal women: a 
systematic evidence review, Menopause 26 (2019) 800–807, https://doi.org/ 
10.1097/GME.0000000000001315.

[85] F.Z. Stanczyk, R.S. Mandelbaum, H. Matharu, C.E. Dancz, M.E. Sherman, 
Endometrial safety of low-dose vaginal estrogens, Menopause 30 (2023) 
650–658, https://doi.org/10.1097/GME.0000000000002177.

[86] M.E. Beste, A.M. Kaunitz, J.A. McKinney, L. Sanchez-Ramos, Vaginal estrogen use 
in breast cancer survivors: a systematic review and meta-analysis of recurrence 
and mortality risks, Am. J. Obstet. Gynecol. 232 (2025) 262–270.e1, https://doi. 
org/10.1016/j.ajog.2024.10.054.

[87] G.E. Cetera, C.E.M. Merli, V. Boero, C. Caia, P. Vercellini, Topical estrogens for 
the treatment of superficial dyspareunia related to genitourinary syndrome of 
menopause in women with a history of endometriosis: A clinical dilemma, Eur. J. 
Obstet. Gynecol. Reprod. Biol. 288 (2023) 12–17, https://doi.org/10.1016/j. 
ejogrb.2023.06.025.

[88] L. Giannella, C. Marconi, J. Di Giuseppe, G. Delli Carpini, M. Fichera, C. Grelloni, 
L. Giuliani, M. Montanari, S. Insinga, A. Ciavattini, Malignant Transformation of 
Postmenopausal Endometriosis: A Systematic Review of the Literature, Cancers 
(Basel) 13 (2021) 4026, https://doi.org/10.3390/cancers13164026.

[89] H.J. Lee, B. Lee, H. Choi, T. Kim, Y. Kim, Y.B. Kim, Impact of Hormone 
Replacement Therapy on Risk of Ovarian Cancer in Postmenopausal Women with 
De Novo Endometriosis or a History of Endometriosis, Cancers (Basel) 15 (2023) 
1708, https://doi.org/10.3390/cancers15061708.

[90] L. Buggio, C. Lazzari, E. Monti, G. Barbara, N. Berlanda, P. Vercellini, “Per 
vaginam” topical use of hormonal drugs in women with symptomatic deep 
endometriosis: a narrative literature review, Arch. Gynecol. Obstet. 296 (2017) 
435–444, https://doi.org/10.1007/s00404-017-4448-z.

[91] E. Cicinelli, Intravaginal oestrogen and progestin administration: advantages and 
disadvantages, Best Pract. Res. Clin. Obstet. Gynaecol. 22 (2008) 391–405, 
https://doi.org/10.1016/j.bpobgyn.2007.08.010.

[92] L. Fedele, S. Bianchi, R. Raffaelli, G. Zanconato, Comparison of transdermal 
estradiol and tibolone for the treatment of oophorectomized women with deep 
residual endometriosis, Maturitas 32 (1999) 189–193, https://doi.org/10.1016/ 
S0378-5122(99)00032-8.

[93] E.C.L. Løkkegaard, L.S. Mørch, Tibolone and risk of gynecological hormone 
sensitive cancer, Int. J. Cancer 142 (2018) 2435–2440, https://doi.org/10.1002/ 
ijc.31267.

[94] D.L. Barton, L.T. Shuster, T. Dockter, P.J. Atherton, J. Thielen, S.N. Birrell, 
R. Sood, P. Griffin, S.A. Terstriep, B. Mattar, J.M. Lafky, C.L. Loprinzi, Systemic 

C.T. Erel et al.                                                                                                                                                                                                                                   Maturitas 202 (2025) 108715 

11 

https://doi.org/10.1016/j.autrev.2018.03.017
https://doi.org/10.1093/humupd/dmaa045
https://doi.org/10.1016/j.ejogrb.2007.06.017
https://doi.org/10.1016/j.ejogrb.2007.06.017
https://doi.org/10.1016/j.bpobgyn.2018.01.017
https://doi.org/10.1016/j.bpobgyn.2018.01.017
https://doi.org/10.1080/13697137.2018.1549213
https://doi.org/10.1080/13697137.2018.1549213
https://doi.org/10.1001/jama.2024.9210
https://doi.org/10.1097/AOG.0000000000001684
https://doi.org/10.1016/j.ijgc.2024.101267
https://doi.org/10.1089/jwh.2021.0021
https://doi.org/10.3389/fpubh.2023.1230303
https://doi.org/10.1016/j.jpsychores.2024.111809
https://doi.org/10.1001/jamanetworkopen.2022.51214
https://doi.org/10.17226/27757
https://doi.org/10.1016/j.jad.2024.04.041
https://www.ncbi.nlm.nih.gov/books/NBK609725/
https://www.ncbi.nlm.nih.gov/books/NBK609725/
https://doi.org/10.1055/s-0042-1742406
https://doi.org/10.1055/s-0042-1742406
https://doi.org/10.1016/j.maturitas.2024.108055
https://doi.org/10.1016/j.maturitas.2024.108055
https://doi.org/10.1097/GME.0000000000002390
https://doi.org/10.1097/GME.0000000000002390
https://doi.org/10.1093/sxmrev/qead039
https://doi.org/10.1080/13697137.2023.2225766
https://doi.org/10.1080/13697137.2023.2225766
https://doi.org/10.3390/bioengineering10101158
https://doi.org/10.3390/bioengineering10101158
https://doi.org/10.1001/jamanetworkopen.2022.55697
https://doi.org/10.1001/jamanetworkopen.2022.55697
https://www.fda.gov/drugs/drug-safety-and-availability/2018-drug-safety-communications
https://www.fda.gov/drugs/drug-safety-and-availability/2018-drug-safety-communications
https://doi.org/10.1007/s00192-018-3830-0
https://doi.org/10.1111/1471-0528.17195
https://doi.org/10.1111/1471-0528.17195
https://doi.org/10.1080/13697137.2024.2394950
https://doi.org/10.1080/13697137.2024.2394950
https://doi.org/10.1093/humupd/dmx011
https://doi.org/10.1093/humupd/dmx011
https://www.nice.org.uk/guidance/ng23/resources/menopause-identification-and-management-pdf-1837330217413
https://www.nice.org.uk/guidance/ng23/resources/menopause-identification-and-management-pdf-1837330217413
https://www.nice.org.uk/guidance/ng23/resources/menopause-identification-and-management-pdf-1837330217413
https://doi.org/10.1080/03630242.2020.1824956
https://doi.org/10.1080/03630242.2020.1824956
https://doi.org/10.1080/09513590.2021.2016692
https://doi.org/10.1080/09513590.2021.2016692
https://doi.org/10.1016/j.maturitas.2021.04.005
https://doi.org/10.1097/GME.0000000000001315
https://doi.org/10.1097/GME.0000000000001315
https://doi.org/10.1097/GME.0000000000002177
https://doi.org/10.1016/j.ajog.2024.10.054
https://doi.org/10.1016/j.ajog.2024.10.054
https://doi.org/10.1016/j.ejogrb.2023.06.025
https://doi.org/10.1016/j.ejogrb.2023.06.025
https://doi.org/10.3390/cancers13164026
https://doi.org/10.3390/cancers15061708
https://doi.org/10.1007/s00404-017-4448-z
https://doi.org/10.1016/j.bpobgyn.2007.08.010
https://doi.org/10.1016/S0378-5122(99)00032-8
https://doi.org/10.1016/S0378-5122(99)00032-8
https://doi.org/10.1002/ijc.31267
https://doi.org/10.1002/ijc.31267


and local effects of vaginal dehydroepiandrosterone (DHEA): NCCTG N10C1 
(Alliance), Support Care Cancer 26 (2018) 1335–1343, https://doi.org/10.1007/ 
s00520-017-3960-9.

[95] US Food and Drug Administration, FDA approves novel drug to treat moderate to 
severe hot flashes caused by menopause. https://www.fda.gov/news-events/ 
press-announcements/fda-approves-novel-drug-treat-moderate-severe-hot- 
flashes-caused-menopause, 2023. (Accessed 9 February 2025).

[96] European Medicines Agency, Veoza. https://www.ema.europa.eu/en/medicin 
es/human/EPAR/veoza, 2024. (Accessed 9 February 2025).

[97] K.A. Johnson, N. Martin, R.E. Nappi, G. Neal-Perry, M. Shapiro, P. Stute, R. 
C. Thurston, W. Wolfman, M. English, C. Franklin, M. Lee, N. Santoro, Efficacy 
and Safety of Fezolinetant in Moderate to Severe Vasomotor Symptoms 
Associated With Menopause: A Phase 3 RCT, J. Clin. Endocrinol. Metab. 108 
(2023) 1981–1997, https://doi.org/10.1210/clinem/dgad058.

[98] J.A. Simon, R.A. Anderson, E. Ballantyne, J. Bolognese, C. Caetano, H. Joffe, 
M. Kerr, N. Panay, C. Seitz, S. Seymore, M. Trower, L. Zuurman, S. Pawsey, 
Efficacy and safety of elinzanetant, a selective neurokinin-1,3 receptor antagonist 
for vasomotor symptoms: a dose-finding clinical trial (SWITCH-1), Menopause 30 
(2023) 239–246, https://doi.org/10.1097/GME.0000000000002138.

[99] J.V. Pinkerton, J.A. Simon, H. Joffe, P.M. Maki, R.E. Nappi, N. Panay, C. 
N. Soares, R.C. Thurston, C. Caetano, C. Haberland, N. Haseli Mashhadi, 
U. Krahn, U. Mellinger, S. Parke, C. Seitz, L. Zuurman, Elinzanetant for the 
Treatment of Vasomotor Symptoms Associated With Menopause, JAMA 332 
(2024) 1343, https://doi.org/10.1001/jama.2024.14618.

[100] Medicines and Healthcare products Regulatory Agency, MHRA approves 
elinzanetant to treat moderate to severe vasomotor symptoms (hot flushes) 
caused by menopause. https://www.gov.uk/government/news/mhra-approves-el 
inzanetant-to-treat-moderate-to-severe-vasomotor-symptoms-hot-flushes-caused- 
by-menopause, 2025. (Accessed 16 July 2025).

[101] G.L. Fraser, S. Lederman, A. Waldbaum, R. Kroll, N. Santoro, M. Lee, L. Skillern, 
S. Ramael, A phase 2b, randomized, placebo-controlled, double-blind, dose- 
ranging study of the neurokinin 3 receptor antagonist fezolinetant for vasomotor 
symptoms associated with menopause, Menopause 27 (2020) 382–392, https:// 
doi.org/10.1097/GME.0000000000001510.

[102] US Food and Drug Administration, FDA Adds Warning About Rare Occurrence of 
Serious Liver Injury with Use of Veozah (fezolinetant) for Hot Flashes Due to 
Menopause. Stop Medicine if Signs and Symptoms of Liver Injury Occur - Drug 
Safety Communication. https://www.fda.gov/safety/medical-product-safety-info 
rmation/fda-adds-warning-about-rare-occurrence-serious-liver-injury-use-veozah 
-fezolinetant-hot-flashes-due#:~:text=ISSUE%3A%20The%20FDA%20is% 
20warning,return%20liver%20function%20to%20normal, 2024. (Accessed 22 
January 2025).

[103] The 2023 nonhormone therapy position statement of the North American 
Menopause Society, Menopause 30 (2023) 573–590, https://doi.org/10.1097/ 
GME.0000000000002200.

[104] M.H. Moen, M. Rees, M. Brincat, T. Erel, M. Gambacciani, I. Lambrinoudaki, 
K. Schenck-Gustafsson, F. Tremollieres, S. Vujovic, S. Rozenberg, EMAS position 
statement: Managing the menopause in women with a past history of 
endometriosis, Maturitas 67 (2010) 94–97, https://doi.org/10.1016/j. 
maturitas.2010.04.018.

[105] Memorial Sloan Kettering Cancer Center, About Herbs, Botanicals & Other 
Products, 2025.

[106] A. Lethaby, J. Marjoribanks, F. Kronenberg, H. Roberts, J. Eden, J. Brown, 
Phytoestrogens for vasomotor menopausal symptoms, in: A. Lethaby (Ed.), 
Cochrane Database of Systematic Reviews, John Wiley & Sons, Ltd, Chichester, 
UK, 2007, https://doi.org/10.1002/14651858.CD001395.pub3.

[107] R.A. Leon-Ferre, P.J. Novotny, E.G. Wolfe, S.S. Faubion, K.J. Ruddy, D. Flora, C.S. 
R. Dakhil, K.M. Rowland, M.L. Graham, N. Le-Lindqwister, T.J. Smith, C. 
L. Loprinzi, Oxybutynin vs Placebo for Hot Flashes in Women With or Without 
Breast Cancer: A Randomized, Double-Blind Clinical Trial (ACCRU SC-1603), 
JNCI Cancer Spectr 4 (2020), https://doi.org/10.1093/jncics/pkz088.

[108] S.H. Kong, J. Park, M.-K. Shin, H.-J. Lee, J.W. Kim, S.S. Park, S.W. Kim, C.S. Shin, 
T.-J. Song, Effectiveness of Bisphosphonates in Young Adults With Fragility 
Fractures: Representative Population-based Cohort Study, J. Clin. Endocrinol. 
Metab. (2024), https://doi.org/10.1210/clinem/dgae850.

[109] J. Xie, A. Tong, S.C. Kim, Patterns of Bisphosphonates Utilization in Patients 
under Age 45 in a Large Cohort of Commercial Insurance Beneficiaries in the 
United States, PLoS One 10 (2015) e0115091, https://doi.org/10.1371/journal. 
pone.0115091.

[110] A.A. Khan, H.A. Alrob, D.S. Ali, K. Dandurand, W. Wolfman, M. Fortier, 
Guideline No, 422g: Menopause and Osteoporosis, J. Obstet. Gynaecol. Can. 44 
(2022) 527–536.e5, https://doi.org/10.1016/j.jogc.2021.09.013.

[111] A. Vallée, P.-F. Ceccaldi, J.-M. Ayoubi, Menopause is associated with a decrease in 
sexual function among women with endometriosis, Sex Med 13 (2025), https:// 
doi.org/10.1093/sexmed/qfaf019.

[112] S.R. Davis, R. Baber, N. Panay, J. Bitzer, S.C. Perez, R.M. Islam, A.M. Kaunitz, S. 
A. Kingsberg, I. Lambrinoudaki, J. Liu, S.J. Parish, J. Pinkerton, J. Rymer, J. 
A. Simon, L. Vignozzi, M.E. Wierman, Global Consensus Position Statement on the 
Use of Testosterone Therapy for Women, J. Clin. Endocrinol. Metab. 104 (2019) 
4660–4666, https://doi.org/10.1210/jc.2019-01603.

[113] H. Zang, L. Sahlin, B. Masironi, E. Eriksson, A. Lindén Hirschberg, Effects of 
Testosterone Treatment on Endometrial Proliferation in Postmenopausal Women, 
J. Clin. Endocrinol. Metab. 92 (2007) 2169–2175, https://doi.org/10.1210/ 
jc.2006-2171.

[114] T. Fernandes, A.O. Pedro, L.F. Baccaro, L.H. Costa-Paiva, Hormonal, metabolic, 
and endometrial safety of testosterone vaginal cream versus estrogens for the 

treatment of vulvovaginal atrophy in postmenopausal women: a randomized, 
placebo-controlled study, Menopause 25 (2018) 641–647, https://doi.org/ 
10.1097/GME.0000000000001059.

[115] A.G. Goumenou, C. Chow, A. Taylor, A. Magos, Endometriosis arising during 
estrogen and testosterone treatment 17 years after abdominal hysterectomy: a 
case report, Maturitas 46 (2003) 239–241, https://doi.org/10.1016/S0378-5122 
(03)00081-1.

[116] C. Pierrelus, P. Patel, K. Carlson, Flibanserin, 2025.
[117] A.B.M. Kamrul-Hasan, M.A. Hannan, M.S. Alam, F.T.Z. Aalpona, L. Nagendra, 

S. Selim, D. Dutta, Role of flibanserin in managing hypoactive sexual desire 
disorder in women: A systematic review and meta-analysis, Medicine 103 (2024) 
e38592, https://doi.org/10.1097/MD.0000000000038592.

[118] Health Canada, Addyi Product Monograph. https://web.archive.org/web/20 
221114204116/https://pdf.hres.ca/dpd_pm/00059744.PDF, 2021. (Accessed 5 
July 2025).

[119] First drug to improve sexual desire in women approved in the United States, 
Pharm. J. (2015), https://doi.org/10.1211/PJ.2015.20069201.

[120] L. de Oliveira, L. Vignozzi, A. Giraldi, S. Varod, G. Corona, Y. Reisman, What 
Women Want? The State of the Art regarding the Treatment of Young Women 
with Hypoactive Sexual Desire Disorder, Pharmacology 109 (2024) 69–75, 
https://doi.org/10.1159/000535587.

[121] R.G. Toledo, W.D. Winkelman, D. Reyes-Gonzalez, S. Bergeron, A. Fladger, M. 
R. Hacker, M. Anand, Title: Female Sexual Desire, Arousal, and Orgasmic 
Dysfunctions: A Systematic Review and Meta-analysis of Treatment Options, 
J. Minim. Invasive Gynecol. (2025), https://doi.org/10.1016/j. 
jmig.2025.06.004.

[122] L.A. da Silva Lara, A.C. Rufino, F.F. Oliveira, S. Rossato, C.S. Borges, R.M. Reis, 
Female sexual dysfunctions: an overview on the available therapeutic 
interventions, Minerva, Obstet. Gynecol. 74 (2022), https://doi.org/10.23736/ 
S2724-606X.22.04966-1.

[123] G.D. Constantine, S.R. Goldstein, D.F. Archer, Endometrial safety of ospemifene, 
Menopause 22 (2015) 36–43, https://doi.org/10.1097/ 
GME.0000000000000275.

[124] C. Di Carlo, A. Cagnacci, F. Murina, S. Maffei, A. Becorpi, S. Lello, Ospemifene 
and vulvovaginal atrophy: an update of the clinical profile for post-menopausal 
women, Expert. Opin. Pharmacother. 25 (2024) 1541–1554, https://doi.org/ 
10.1080/14656566.2024.2391009.

[125] D. Oxholm, U.B. Knudsen, N. Kryger-Baggesen, P. Ravn, Postmenopausal 
endometriosis, Acta Obstet. Gynecol. Scand. 86 (2007) 1158–1164, https://doi. 
org/10.1080/00016340701619407.

[126] M. Patel, Recent Trends in Medical Management of Endometriosis, The Journal of 
Obstetrics and Gynecology of India 74 (2024) 479–483, https://doi.org/10.1007/ 
s13224-024-02097-y.

[127] G.T. Sukhikh, L.V. Adamyan, S.O. Dubrovina, I.I. Baranov, V.F. Bezhenar, A. 
V. Kozachenko, V.E. Radzinsky, M.R. Orazov, M.I. Yarmolinskaya, J.I. Olofsson, 
Prolonged cyclical and continuous regimens of dydrogesterone are effective for 
reducing chronic pelvic pain in women with endometriosis: results of the 
ORCHIDEA study, Fertil. Steril. 116 (2021) 1568–1577, https://doi.org/10.1016/ 
j.fertnstert.2021.07.1194.

[128] T. Gensollen, S.S. Iyer, D.L. Kasper, R.S. Blumberg, How colonization by 
microbiota in early life shapes the immune system, Science 352 (2016) (1979) 
539–544, https://doi.org/10.1126/science.aad9378.

[129] J.K. Meneghetti, M.T. Pedrotti, I.M. Coimbra, J.S.L. da Cunha-Filho, Effect of 
Dietary Interventions on Endometriosis: A Systematic Review and Meta-Analysis 
of Randomized Controlled Trials, Reprod. Sci. 31 (2024) 3613–3623, https://doi. 
org/10.1007/s43032-024-01701-w.

[130] G. Parpex, B. Chassaing, M. Bourdon, P. Santulli, L. Doridot, M. Thomas, 
F. Batteux, S. Chouzenoux, C. Chapron, C. Nicco, L. Marcellin, Western diet 
promotes endometriotic lesion growth in mice and induces depletion of 
Akkermansia muciniphila in intestinal microbiota, BMC Med. 22 (2024) 513, 
https://doi.org/10.1186/s12916-024-03738-9.

[131] C. Hicks, M. Leonardi, X. Chua, L. Mari-Breedt, M. Espada, E.M. El-Omar, 
G. Condous, F. El-Assaad, Oral, Vaginal, and Stool Microbial Signatures in 
Patients With Endometriosis as Potential Diagnostic Non-Invasive Biomarkers: A 
Prospective Cohort Study, BJOG 132 (2025) 326–336, https://doi.org/10.1111/ 
1471-0528.17979.

[132] K. Nirgianakis, K. Egger, D.R. Kalaitzopoulos, S. Lanz, L. Bally, M.D. Mueller, 
Effectiveness of Dietary Interventions in the Treatment of Endometriosis: a 
Systematic Review, Reprod. Sci. 29 (2022) 26–42, https://doi.org/10.1007/ 
s43032-020-00418-w.

[133] M. Cirillo, F.R. Argento, M. Becatti, C. Fiorillo, M.E. Coccia, C. Fatini, 
Mediterranean Diet and Oxidative Stress: A Relationship with Pain Perception in 
Endometriosis, Int. J. Mol. Sci. 24 (2023) 14601, https://doi.org/10.3390/ 
ijms241914601.

[134] A. Barbouti, V. Goulas, Dietary Antioxidants in the Mediterranean Diet, 
Antioxidants 10 (2021) 1213, https://doi.org/10.3390/antiox10081213.

[135] M. Armour, A. Middleton, S. Lim, J. Sinclair, D. Varjabedian, C.A. Smith, Dietary 
Practices of Women with Endometriosis: A Cross-Sectional Survey, The, J. Altern. 
Complement. Med. 27 (2021) 771–777, https://doi.org/10.1089/ 
acm.2021.0068.

[136] F. Hearn-Yeates, K. Edgley, A.W. Horne, S.M. O’Mahony, P.T.K. Saunders, Dietary 
Modification and Supplement Use For Endometriosis Pain, JAMA Netw. Open 8 
(2025) e253152, https://doi.org/10.1001/jamanetworkopen.2025.3152.

[137] N. Abulughod, S. Valakas, F. El-Assaad, Dietary and Nutritional Interventions for 
the Management of Endometriosis, Nutrients 16 (2024) 3988, https://doi.org/ 
10.3390/nu16233988.

C.T. Erel et al.                                                                                                                                                                                                                                   Maturitas 202 (2025) 108715 

12 

https://doi.org/10.1007/s00520-017-3960-9
https://doi.org/10.1007/s00520-017-3960-9
https://www.fda.gov/news-events/press-announcements/fda-approves-novel-drug-treat-moderate-severe-hot-flashes-caused-menopause
https://www.fda.gov/news-events/press-announcements/fda-approves-novel-drug-treat-moderate-severe-hot-flashes-caused-menopause
https://www.fda.gov/news-events/press-announcements/fda-approves-novel-drug-treat-moderate-severe-hot-flashes-caused-menopause
https://www.ema.europa.eu/en/medicines/human/EPAR/veoza
https://www.ema.europa.eu/en/medicines/human/EPAR/veoza
https://doi.org/10.1210/clinem/dgad058
https://doi.org/10.1097/GME.0000000000002138
https://doi.org/10.1001/jama.2024.14618
https://www.gov.uk/government/news/mhra-approves-elinzanetant-to-treat-moderate-to-severe-vasomotor-symptoms-hot-flushes-caused-by-menopause
https://www.gov.uk/government/news/mhra-approves-elinzanetant-to-treat-moderate-to-severe-vasomotor-symptoms-hot-flushes-caused-by-menopause
https://www.gov.uk/government/news/mhra-approves-elinzanetant-to-treat-moderate-to-severe-vasomotor-symptoms-hot-flushes-caused-by-menopause
https://doi.org/10.1097/GME.0000000000001510
https://doi.org/10.1097/GME.0000000000001510
https://www.fda.gov/safety/medical-product-safety-information/fda-adds-warning-about-rare-occurrence-serious-liver-injury-use-veozah-fezolinetant-hot-flashes-due#:&tnqh_x223c;:text=ISSUE%3A%20The%20FDA%20is%20warning,return%20liver%20function%20to%20normal
https://www.fda.gov/safety/medical-product-safety-information/fda-adds-warning-about-rare-occurrence-serious-liver-injury-use-veozah-fezolinetant-hot-flashes-due#:&tnqh_x223c;:text=ISSUE%3A%20The%20FDA%20is%20warning,return%20liver%20function%20to%20normal
https://www.fda.gov/safety/medical-product-safety-information/fda-adds-warning-about-rare-occurrence-serious-liver-injury-use-veozah-fezolinetant-hot-flashes-due#:&tnqh_x223c;:text=ISSUE%3A%20The%20FDA%20is%20warning,return%20liver%20function%20to%20normal
https://www.fda.gov/safety/medical-product-safety-information/fda-adds-warning-about-rare-occurrence-serious-liver-injury-use-veozah-fezolinetant-hot-flashes-due#:&tnqh_x223c;:text=ISSUE%3A%20The%20FDA%20is%20warning,return%20liver%20function%20to%20normal
https://doi.org/10.1097/GME.0000000000002200
https://doi.org/10.1097/GME.0000000000002200
https://doi.org/10.1016/j.maturitas.2010.04.018
https://doi.org/10.1016/j.maturitas.2010.04.018
http://refhub.elsevier.com/S0378-5122(25)00523-7/rf0525
http://refhub.elsevier.com/S0378-5122(25)00523-7/rf0525
https://doi.org/10.1002/14651858.CD001395.pub3
https://doi.org/10.1093/jncics/pkz088
https://doi.org/10.1210/clinem/dgae850
https://doi.org/10.1371/journal.pone.0115091
https://doi.org/10.1371/journal.pone.0115091
https://doi.org/10.1016/j.jogc.2021.09.013
https://doi.org/10.1093/sexmed/qfaf019
https://doi.org/10.1093/sexmed/qfaf019
https://doi.org/10.1210/jc.2019-01603
https://doi.org/10.1210/jc.2006-2171
https://doi.org/10.1210/jc.2006-2171
https://doi.org/10.1097/GME.0000000000001059
https://doi.org/10.1097/GME.0000000000001059
https://doi.org/10.1016/S0378-5122(03)00081-1
https://doi.org/10.1016/S0378-5122(03)00081-1
http://refhub.elsevier.com/S0378-5122(25)00523-7/rf0580
https://doi.org/10.1097/MD.0000000000038592
https://web.archive.org/web/20221114204116/https://pdf.hres.ca/dpd_pm/00059744.PDF
https://web.archive.org/web/20221114204116/https://pdf.hres.ca/dpd_pm/00059744.PDF
https://doi.org/10.1211/PJ.2015.20069201
https://doi.org/10.1159/000535587
https://doi.org/10.1016/j.jmig.2025.06.004
https://doi.org/10.1016/j.jmig.2025.06.004
https://doi.org/10.23736/S2724-606X.22.04966-1
https://doi.org/10.23736/S2724-606X.22.04966-1
https://doi.org/10.1097/GME.0000000000000275
https://doi.org/10.1097/GME.0000000000000275
https://doi.org/10.1080/14656566.2024.2391009
https://doi.org/10.1080/14656566.2024.2391009
https://doi.org/10.1080/00016340701619407
https://doi.org/10.1080/00016340701619407
https://doi.org/10.1007/s13224-024-02097-y
https://doi.org/10.1007/s13224-024-02097-y
https://doi.org/10.1016/j.fertnstert.2021.07.1194
https://doi.org/10.1016/j.fertnstert.2021.07.1194
https://doi.org/10.1126/science.aad9378
https://doi.org/10.1007/s43032-024-01701-w
https://doi.org/10.1007/s43032-024-01701-w
https://doi.org/10.1186/s12916-024-03738-9
https://doi.org/10.1111/1471-0528.17979
https://doi.org/10.1111/1471-0528.17979
https://doi.org/10.1007/s43032-020-00418-w
https://doi.org/10.1007/s43032-020-00418-w
https://doi.org/10.3390/ijms241914601
https://doi.org/10.3390/ijms241914601
https://doi.org/10.3390/antiox10081213
https://doi.org/10.1089/acm.2021.0068
https://doi.org/10.1089/acm.2021.0068
https://doi.org/10.1001/jamanetworkopen.2025.3152
https://doi.org/10.3390/nu16233988
https://doi.org/10.3390/nu16233988


[138] M. Neves-e-Castro, M. Birkhauser, G. Samsioe, I. Lambrinoudaki, S. Palacios, R. 
S. Borrego, P. Llaneza, I. Ceausu, H. Depypere, C.T. Erel, F.R. Pérez-López, 
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