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Abstract: This scoping review explores the therapeutic strategies available for managing genitouri-
nary syndrome of menopause (GSM), a condition often underdiagnosed and undertreated despite
significantly affecting women’s quality of life. GSM results from decreased estrogen levels during
menopause, leading to a range of symptoms including vulvovaginal atrophy and urinary tract issues.
Material and Methods: we screened the literature for original studies with “menopause”, “hormonal

”ooau

therapy”,

vou

vulvovaginal atrophy”,

”oou

urinary incontinence”,

Y

urinary infections”, “genitourinary
syndrome”. Results: A total of 451 relevant articles were retrieved. After screening, 19 articles were
included in this scoping review. Discussion: First-line treatments typically include lubricants and
moisturizers for short-term symptom relief, while unresolved or severe cases may warrant hormonal
treatment. Topical hormonal treatments often have fewer side effects than systemic alternatives.
Special attention is given to selective estrogen receptor modulators like ospemifene and steroid hor-
mones like dehydroepiandrosterone (DHEA), which have shown beneficial effects on GSM symptom:s.
Moreover, innovative therapeutic approaches, such as laser treatment, are discussed in the context of
their efficacy and accessibility. The safety of GSM hormonal therapy in women with a history or risk
of cancer is also addressed, noting the need for more definitive research in this area. While there is a
growing demand for tailored therapy, this scoping review emphasizes the importance of effective
communication and counseling to allow women to make informed decisions about their treatment.
Overall, this review underscores the need for increased awareness and further research into effective
treatment options for GSM.

Keywords: genitourinary symptoms; vulvovaginal atrophy; laser CO,; hyaluronic acid; estrogen;
DHEA; ospemifene; menopause

1. Introduction

The genitourinary syndrome of menopause (GSM) is a highly prevalent condition,
affecting more than half of menopausal women. Research indicates that approximately
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65% of women experience symptoms within the first year of menopause, with this number
increasing to around 85% after six years [1]. In 2014, the North American Menopause
Society (NAMS) and the International Society for the Study of Women’s Sexual Health
formally adopted the term GSM, which encompasses the signs and symptoms associated
with menopause that specifically affect the genitourinary tract [1]. This chronic and pro-
gressive condition presents with a wide range of symptoms, though no definitive set of
criteria has been established for diagnosis. The diagnostic approach generally relies on a
combination of medical history, reported symptoms and physical examination. The decline
in estrogen levels during menopause triggers changes and dysfunctions in the female
genital system, leading to various complications such as pain, vaginal dryness, urinary
incontinence, overactive bladder, dysuria, urinary tract infections, dyspareunia and other
related issues [2].

The inevitable consequence of GSM is a substantial impact on quality of life, affecting
psychological well-being, interpersonal relationships, professional life and sexual experi-
ences. Nearly all cases involve vaginal atrophy, often signaled by a vaginal pH above 5.
Unfortunately, GSM is frequently underdiagnosed, as its symptoms are often mistakenly
attributed to normal aging processes, leading many women to endure these discomforts
in silence [3]. Without timely intervention, the risk of complications, including recurrent
urinary tract infections, meatal stenosis, urethral prolapse or atrophy, and the formation of
urethral polyps, increases. Various treatment options, both hormonal and non-hormonal,
are available to alleviate severe symptoms and address vaginal atrophy [4-9]. This review
aims to summarize the current treatment recommendations for GSM, incorporating the
latest scientific evidence, while highlighting the distinct characteristics of each therapeutic
approach to support personalized care in clinical practice.

2. Materials and Methods

The search was conducted by different researchers independently, evaluating several
independent databases (MEDLINE, EMBASE, Global Health, Cochrane Database of Sys-
tematic Reviews, Cochrane Central Register of Controlled Trials, Cochrane Methodology
Register) to find all possible relevant trials. The keywords used to find relevant articles
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were “menopause”, “hormonal therapy”, “vulvovaginal atrophy”, “urinary incontinence”,
“urinary infections”, “genitourinary syndrome”. Key criteria for inclusion were as follows:
(1) full articles in English language; (2) original studies concerning genitourinary syndrome
in menopause; (3) studies comparing different treatment for GSM. All articles were screened
using the keywords by three independent authors ( LE, E.D.A.). The search was conducted
without date restriction until 31 January 2023.

All the studies screened through the inclusion and exclusion criteria were examined,
and relevant data extracted for each paper.

The full text of these potentially eligible articles was retrieved and assessed for eligibil-
ity by another two independent review team members (I.C., T.G.D.). Any disagreement
between them over the eligibility of some articles was resolved through discussion with
an external collaborator (G.B). All the studies screened through the inclusion criteria were
examined, and relevant data extracted for each paper. Two authors (I.C., T.G.D.) indepen-
dently extracted data from articles about study characteristics and included populations,
type of intervention and outcomes, using a pre-piloted standard form in order to ensure
consistency. Due to the nature of the findings, we opted for a narrative scoping synthesis of
the results from selected articles.

3. Results

A search of the MEDLINE (PubMed) database resulted in 451 relevant articles. The
search was narrowed to articles between 2003 and 2023. A total of 60 materials were initially
identified to be potentially relevant for the review. Finally, 19 articles were included, and
they were found to match the inclusion criteria [9-27] (Figure 1). Excluded papers were
non-English language, review papers, abstracts or poster presentations. For the purposes
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of this comprehensive review, we opted for a narrative presentation for results, see Table 1.
However, we also decided to summarize principal treatment options for GSM, considering

mechanisms of action, effects and application methods, as reported in Table 2.
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Figure 1. PRISMA flow diagram results of the search strategy [28].

Table 1. Summary of treatment options for genitourinary syndrome of menopause (GSM).

Treatment Mechanism of Action Effects Side Effects Application Method
Ospemifene Selective estrogen Improves vaginal Hot flushes, urinary tract Oral
P receptor modulator atrophy symptoms infections, headache
Steroid hormone conversion ~ Improves dyspareunia and Vaginal discharge,
DHEA . . . P .
. of cholesterol into vaginal dryness, increases abnormalities in the Oral/Vaginal
(dehydroepiandrosterone) 7 . -
androgens and estrogens well-being in sexual life cervical smear
Tissue regeneration via Improves GSM, VVA,
Laser Therapy (CO», 2 urinary incontinence, Potential vaginal burns,
heat-induced . . . Local
Er:YAG, Nd:YAG) . restores vaginal scarring, pain
collagen contraction -
mucosa elasticity
Lubricants/Moisturizers Symptom relief PrF)Vldes short-term relief for Dependent on the specific Topical
mild to moderate symptoms product used
Hormonal Therapy Restoration of Improves moderate to Dependent on hormone type Topical/Systemic

(topical/systemic)

hormonal balance

severe GSM

and specific patient
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Table 2. Characteristics and data extracted of included studies about principal treatment options for genitourinary syndrome of menopause (GSM).
Study Years Type of Study n. pts Treatment Duration of Treatment Outcomes Results
Th.e efficacy of (.)ralliy Reduction of episodes of dysuria
administered combination of .
S . s and the number of urinations
hyaluronic acid, hyaluronic acid, chondroitin Improvement in pelvic pain
Schiavi MC [9] 2019 Retrospective 98 chondroitin sulfate, 6 months sulfate, curcumin and b P patt,
. . . . urinary urgency, female sexual
curcumin and quercetin quercetin for the prevention of o
. . function index, female sexual
postcoital recurrent urinary .
: . distress scale
tract infection
Used lubricant during Water-based lubricants were
partnered and solo associated with fewer genital
sexual activities symptoms compared with
water- or Sexual pleasure silicone-based lubricants
Herbenick D [10] 2011 RCT 2453 silicone-based lubricants 5 weeks and satisfaction Water-based lubricant use was
Evaluate the extent to which associated with higher ratings of
lubricant use was associated sexual pleasure and satisfaction
with subsequent for penile-anal sex as compared
genital symptoms with no lubricant use
Evaluate the efﬁcaf:y ar'ld Both hyaluronic acid vaginal gel
safety of hyaluronic acid ol onificant]
hyaluronic acid vaginal gel vaginal gel to treat vaginal and estriol cream can significantly
Chen J [11] 2013 RCT 144 y . 30 days . improve the clinical symptoms of
vs. estriol cream dryness compared with . .
. . vaginal dryness in
estriol cream in
postmenopausal women
postmenopausal women
12 weeks, followed by Evaluate the efficacy and Improvements in vaginal
Bachmann G [12] 2009 RCT 423 conjugated estrogens opgn—label treatment safety of low-dose conjugated maturatlor} index, in vaginal pH
cream vs. placebo with estrogen cream estrogen cream for treatment Reduction of bothersome
for 40 weeks of atrophic vaginitis symptoms such as dyspareunia
Increase in vaginal maturation
. . The efficacy of estriol index compared to placebo
pessaries with 0.2 mg containing pessaries compared Decrease in vaginal pH
2012 RCT 436 estriol vs. pessariess with 12 weeks &P P compared to placebo
. to placebo in the treatment of L
0.03 mg estriol vs. placebo . Reduction in most bothersome
vaginal atrophy . .
symptom intensity compared
to placebo

Griesser H [13]
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Table 2. Cont.

Study Years Type of Study n. pts Treatment Duration of Treatment Outcomes Results
Estrogen vaginal tablet is an
. . Evaluate the improvement appropriate medica'tion f(?r ! }}e
Hosseinzadeh P [14] 2015 RCT 160 estra<;1101 vaginal tablet vs. 12 weeks of symptoms of treatment of atrOPhlc vaginitis,
vaginal estrogen cream . o which is as effective as vaginal
atrophic vaginitis .
estrogen creams and is
more user-friendly
Subjective scores of urgency, Two treatments were equally
Lose G [15] 2000 RCT 251 estrac}iol-releasing ring vs. 24 weeks frequency, noct.uria, dysuria, efficacious in 'allevia.ting urinary
estriol pessaries 0.5 mg stress incontinence and urgency, urge incontinence, stress
urge incontinence incontinence and nocturia
Estimate the effects of estrogen ~ Estrogen plus progestin relieved
one tablet containing plus progestin therapy on some menopausal symptoms,
0.625 mg conjugated menopausal symptoms, such as vasomotor symptoms and
Barnabei MV [16] 2005 RCT 16.608 equine estrogens followed for a vaginal bleeding, gynecologic vaginal or genital dryness, but
! plus 2.5 mg mean of 5.6 years surgery rates and contributed to treatment-related
medroxyprogesterone treatment-related effects, such as bleeding, breast
acetate vs. placebo adverse effects in tenderness and an increased
postmenopausal women likelihood of gynecologic surgery
To evaluate the effects of
ospemifene on histological Intake of ospemifene is associated
ospemifene vs parameters, glycogen with an increased maturation, and
Alvisi S [17] 2017 N/A 32 n}()) hormone ’ N/A content, proliferation and estrogen receptor a expression of
estrogen receptor a expression the vaginal
of vaginal epithelium in mucosa
postmenopausal women
Evaluate the effectiveness and
safety of ospemifene in the Improvement in the average
improvement of urgency number of urinations, episodes of
Schiavi MC [18] 2019 Retrospective 81 ospemifene 12 weeks component in women affected urgent urination/24 h, urgent

by mixed urinary incontinence
who underwent surgery with
mid-urethral sling

urinary incontinence and in
nocturia events
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Table 2. Cont.

Study Years Type of Study n. pts Treatment Duration of Treatment Outcomes Results
Local beneficial effects
of int ravaginal Decrease the percentage of
. . dehydroepiandrosterone on .
intravaginal moderate to severe parabasal cells, pain at sexual
Labrie F [19] 2018 RCT 482 dehydroepiandrosterone 12 weeks . . activity decreased and vaginal pH
dyspareunia or pain at sexual
vs. placebo . Increase the percentage of
activity, percentage of superficial cells
parabasal cells, percentage or P
superficial cells, vaginal pH
dehydroepiandrosterone TOta;rfgtilsnfeygﬁgarslezlﬁltiéents No differences between the
Panjari M [20] 2009 RCT 93 y P 52 weeks & . dehydroepiandrosterone
vs. placebo Sabbatsberg Sexual Self-Rating
and placebo
Scale total score
intravaginal e(a)dmlmstratlon Analyzes the effect of a Decrease in percen.tage of
of 0.25% dehy- reduced dosing reeimen of parabasal cells, vaginal pH,
Bouchard C [21] 2015 RCT 450 droepiandrosterone vs. 12 weeks OSINg 1€ vaginal dryness and dyspareunia
o ) ) dehydroepiandrosterone on .
0.50% dehydroepiandros Increase in percentage of
most bothersome symptoms .
terone vs. placebo superficial cells
intravaeinal dehv- Effects of intravaginal Endometrial atrophy was found
/ag Y dehydroepiandrosterone on in all women treated
Portman DJ [22] 2015 RCT 422 droepiandrosterone 52 weeks . . s .
vs. placebo the endometrium in with intravaginal
P postmenopausal women dehydroepiandrosterone
Improvement in vaginal itching,
fractional CO Improvement of vaginal health post-coital vaginal bleeding,
Di Donato V [23] 2022 Prospective 92 laser Lumenis Ac 112Pulse 3 months and signs and symptoms vaginal dryness, dyspareunia,
associated with GSM dysuria and vaginal PH
Higher Vaginal Health Index Score
85.8% of laser participants rated
fractionated CO, vaginal Evaluation of vaginal atrophy,  their improvement as “better or
2 . . 77 o,
Paraiso M F R [24] 2020 RCT 62 laser therapy vs. estrogen 6 months quality of life symptoms, much better” and 78.5% reported

vaginal cream.

assessment of sexual function
and urinary symptoms

being either “satisfied or very
satisfied” compared to 70% and
73.3% in the estrogen group




Life 2024, 14, 1504

7 of 15

Table 2. Cont.

Study

Years Type of Study

n. pts

Treatment

Duration of Treatment

Outcomes

Results

Di Donato V [25]

53

fractionated CO, vaginal
laser therapy

N/A

Evaluate the safety of and
patient satisfaction with
fractional CO, laser for the
treatment of vulvovaginal
atrophy

89.7 % of patients would highly
recommend the procedure
94.9 % would be ready to repeat
the procedure to maintain results

Cruz VL [26]

45

fractionated CO; vaginal
laser therapy vs. local
estrogen therapy vs. the
combination of
both treatments

20 weeks

Evaluate efficacy of fractional
CO,, vaginal laser treatment
and compare it to local
estrogen therapy and the
combination of both
treatments in the treatment of
vulvovaginal atrophy

CO,, vaginal laser alone or in
combination with topical estriol is
a good treatment option for
VVA symptoms

Blaganje M [27]

2020 Prospective
2018 RCT
2018 RCT

114

fractionated CO, vaginal
laser therapy vs. placebo

3 months

Evaluate the efficacy and
safety of non-ablative Er:YAG
laser therapy in the treatment
of stress urinary incontinence

and improvement of sexual
gratification in parous women

Improvement in the impact of
stress urinary incontinence
symptoms on quality of life and
sexual function in premenopausal
parous women
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4. Discussion
4.1. Vaginal Moisturizers and Lubricants

Vaginal therapies, such as moisturizers and lubricants made from water, silicone or
oil-based substances, are recommended as the first-line pharmacological treatment for
GSM by both the North American Menopause Society (NAMS) [29] and the International
Menopause Society. These treatments have proven effective in alleviating symptoms [10],
with vaginal lubricants and moisturizers being commonly used as primary interventions for
GSM. They are generally considered safe and well-tolerated [30]. Various active compounds
are available for topical use to treat symptoms such as vaginal dryness and dyspareunia
by enhancing hydration and lubrication, making them a viable alternative to hormonal
treatments. Menopause-associated hormonal changes reduce hyaluronic acid (HA) pro-
duction, resulting in thinning of the vaginal epithelium, decreased blood flow, loss of
tissue elasticity and symptoms such as dryness and discomfort [1]. HA plays a critical role
in maintaining water balance and tissue integrity within the urogenital system. Thanks
to their viscoelastic properties, HA-based products effectively relieve these symptoms.
Lubricants and moisturizers—whether water, silicone, mineral or plant oil-based—serve a
variety of applications. Water-based lubricants are the most widely accessible and tend to
cause fewer genital side effects than those made from other ingredients [11].

Natural oils like olive, coconut and mineral oil can also be used for vaginal moistur-
ization; however, further clinical trials are necessary as some studies suggest these oils may
impair sperm function in vitro [31]. Vaginal lubricants are recommended to have a pH of
approximately 4.5. The World Health Organization (WHO) advises that the osmolality
of personal lubricants should not exceed 380 mOsm/kg to prevent epithelial damage,
including mucosal irritation, tissue damage or cytotoxicity [32]. Vaginal moisturizers are
recommended for women experiencing daily discomfort due to vaginal dryness, atrophic
vaginitis or vulvar and vaginal atrophy (VVA), not just for use during sexual activity. These
moisturizers are absorbed through the skin and offer longer-lasting effects than lubricants.
Both products can be used alongside other GSM treatments. A study with 98 patients suf-
fering from recurrent urinary tract infections (UTIs) showed that combination therapy with
oral hyaluronic acid (HA), curcumin and quercetin was effective in reducing and prevent-
ing UTI recurrence and episodes of dysuria [10]. Additionally, a multicenter, randomized,
controlled, open-label, parallel-group clinical trial conducted by Chen et al. in 2013 found
that both HA vaginal gel and estriol cream significantly improved symptoms of vaginal
dryness in postmenopausal women. Among the 144 patients enrolled, 84.44% of those
using HA gel and 89.42% of those using estriol cream reported symptom improvement,
with no statistically significant difference between the two treatments. This suggests that
HA vaginal gel could be a suitable alternative to estrogen-based treatments for relieving
vaginal dryness [33].

4.2. Estrogens and Progestins

For the treatment of GSM, hormone therapy using either estrogen alone or a com-
bination of estrogen and progestin is commonly employed. These treatments can be
administered orally or topically, with the distribution of estrogen and progesterone re-
ceptors being more concentrated in the upper vagina and less so at the vulvovaginal
junction in the external genitalia [12]. The appropriate dosage and method of administra-
tion are determined by the severity and specific type of genitourinary symptoms. Both the
North American Menopause Society (NAMS) and the International Menopause Society
recommend vaginal therapy as the first-line pharmacologic treatment for GSM. Topical
application is typically adequate for mild symptoms, whereas more severe cases may
require oral administration [13].

Commonly prescribed estrogen options include conjugated equine estrogen (CEE),
synthetic conjugated estrogens, micronized 17b-estradiol and ethinyl estradiol. Lower
doses designed for vaginal use are available in formats such as creams, sustained-release
rings, vaginal tablets and soft gels. Systemic administration can be delivered orally or
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through transdermal sprays or gels [13]. The effectiveness and safety of local estrogen
treatments have been examined in numerous randomized trials, comparing different
estrogen preparations to each other and to placebos [14,15,34,35]. These studies consistently
show that estrogen improves genitourinary symptoms, such as dyspareunia and vaginal
dryness, compared to placebo, with no significant differences among various estrogen
formulations. As a result, low doses of estrogen are recommended over medium and
high doses, with 4 nug being identified as the lowest safe and effective dose according to
current literature [36].

For patients with moderate to severe GSM, combined or non-estrogenic systemic
therapy with progestin may offer benefits. Suggested doses include oral conjugated equine
estrogen (CEE) at 0.3 mg, oral 17b-estradiol at less than 0.5 mg or an estradiol patch at
0.025 mg, which typically take 6 to 8 weeks to relieve symptoms. While serum estro-
gen levels usually remain within the normal range, oral estrogen can cause side effects
such as elevated inflammatory markers, coagulation factors, hypertriglyceridemia, de-
mentia, coronary artery disease, gallstones and venous thromboembolism, particularly
in women starting estrogen therapy before menopause or those over 60 years of age [37].
A large observational study with over 80,000 participants [38] indicated that women on
oral therapy had a higher risk of venous thromboembolic events compared to those using
transdermal therapy or no therapy. Prolonged systemic estrogen exposure also raises
the risk of endometrial thickening, hyperplasia and cancer. For women with an intact
uterus, combining progestin with estrogen is recommended, as progestin counteracts
estrogen-induced receptor proliferation and lowers circulating luteinizing hormone levels
by modulating hypothalamic-pituitary signaling [16]. Common progestogens include
medroxyprogesterone acetate, norethindrone acetate and natural progesterone. Continuous
regimens reduce the risk of endometrial cancer compared to sequential regimens, though
no significant differences are observed between progestogen types or methods of adminis-
tration [39]. The combination, dosage and duration of therapy should be individualized.
Additionally, a large randomized trial [16] showed that combination therapy improves
vasomotor symptoms and vaginal dryness, though side effects such as vaginal bleeding
and breast tenderness may occur, with incidence decreasing to around 13% by the fifth year
of treatment.

4.3. Ospemifene

Ospemifene is considered an effective treatment for vulvovaginal atrophy (VVA) in
postmenopausal women who are not suitable candidates for estrogen therapy [13]. As a
Selective Estrogen Receptor Modulator (SERM), it exhibits both agonist and antagonist
properties, activating specific estrogen pathways while inhibiting others. Ospemifene is
metabolized and cleared primarily by the liver [17,40]. VVA, which results from estrogen
deficiency, presents with symptoms such as thinning of the vaginal epithelium, reduced
lubrication, decreased lactobacilli colonization and an elevated vaginal pH. Studies show
that after approximately one month of treatment with ospemifene, these symptoms im-
prove, with thicker vaginal epithelium, increased epithelial cell proliferation and greater
expression of estrogen receptor alpha (ERx) observed in treated patients compared to those
not receiving therapy [18].

A meta-analysis by Di Donato et al., which included six randomized controlled trials,
evaluated ospemifene’s efficacy over 12 and 52 weeks compared to placebo. The results
indicated that a daily dose of 60 mg significantly improved both the morphological charac-
teristics of the vaginal mucosa, such as a reduction in parabasal cells and an increase in
superficial cells, as well as physiological features, including lower vaginal pH, reduced
dyspareunia and improved sexual function [19,41].

At 12 weeks, the primary side effects of ospemifene included hot flashes and uri-
nary tract infections; however, these adverse effects were not observed after 52 weeks of
treatment. The incidence of headaches, deep vein thrombosis, coronary artery disease,
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cardiovascular events, severe adverse events, vaginal bleeding, endometrial cancer and
breast cancer did not differ significantly from other therapies [18].

After 12 weeks of treatment with 60 mg of ospemifene, the percentage of patients
with detrusor overactivity decreased from 39% to 13%, alongside a reduction in detrusor
pressure and improvements in peak flow, initial voiding urge and maximum cystometric
capacity [19]. In terms of safety outcomes—including endometrial health, breast health,
thrombotic risk and adverse events—no significant differences were found between os-
pemifene 60 mg, 17b-estradiol 10 mg or estriol gel over a 12-week period. The reductions
in vaginal pH and improvements in maturation values with ospemifene were similar to
those achieved with 17b-estradiol 10 mg. Thus, ospemifene’s safety and efficacy can be
considered comparable to, if not superior to, local estrogen therapy [41].

4.4. Dehydroepiandrosterone (DHEA)

Dehydroepiandrosterone (DHEA), also known as prasterone, is a steroid hormone
crucial for converting cholesterol into androgens and estrogens [20]. From the age of
3040 years, serum levels of androgens, including DHEA, begin to decline. Consequently
androgen replacement therapy may have beneficial effects, such as improving local vaginal
conditions and enhancing sexual quality of life [20]. This is due to DHEA acting specifically
on tissues that possess the necessary receptors [20].

DHEA can be administered either orally or vaginally, with dosages varying accord-
ingly. Several randomized controlled trials (RCTs) have demonstrated the efficacy of
prasterone in treating GSM, particularly in reducing postmenopausal symptoms like dys-
pareunia and vaginal dryness [21,22]. When applied locally in varying doses (0.25%, 0.50%,
1.0%), prasterone improved vaginal cellular structure and lowered vaginal pH, providing
relief from postmenopausal symptoms compared to placebo [13]. Daily DHEA use for two
weeks, followed by a biweekly regimen [42] or a 12-week dosing schedule [21], was shown
to have positive effects on vaginal atrophy, sexual function and other genitourinary symp-
toms. These improvements were reflected in the Female Sexual Function Index (FSFI), with
notable enhancements in domains such as desire, arousal, lubrication, orgasm, satisfaction
and pain [42].

Both the efficacy and safety of DHEA are evident when administered orally. A daily
dose of 50 mg of DHEA over a year showed improvements in GSM compared to placebo
without causing side effects [22]. Furthermore, the local application of DHEA, with its ef-
fects limited to the vagina, maintains serum sex hormone levels within the postmenopausal
range, thereby avoiding the risk of endometrial stimulation [43]. Commonly reported side
effects include vaginal discharge and abnormalities in cervical smears [44]. While DHEA
is effective for treating dyspareunia and GSM symptoms, further research is required to
assess its safety in women with hormone-dependent cancers.

4.5. Laser Therapy

In recent years, laser technology has emerged as a minimally invasive treatment option
for pelvic floor dysfunctions, particularly for conditions such as genitourinary syndrome of
menopause (GSM), vulvovaginal atrophy (VVA) and urinary incontinence [23]. The initial
carbon dioxide (CO,) laser was soon followed by other variants, including the erbium:
yttrium-aluminum-garnet (Er:YAG) and neodymium-doped: yttrium-aluminum-garnet
(Nd:YAG) lasers. These laser systems deliver short pulses that impact the vaginal mucosa,
promoting tissue regeneration [24]. Specifically, CO, lasers induce collagen contraction
through heat, leading to tissue remodeling, which stimulates the production of new collagen
and elastic fibers, improving the extracellular matrix, epithelial integrity and vaginal
moisture. These processes help restore vaginal mucosal elasticity and muscle tone [45].

A prospective cohort study treated 92 women with GSM and sexual discomfort
using a fractionated CO, laser. GSM severity and sexual quality of life were assessed
using the Female Sexual Function Index (FSFI), Female Sexual Distress Scale (FSDS), Most
Bothersome Symptoms (MBS) and Vaginal Health Index Score (VHIS). The results showed a
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significant reduction in bothersome symptoms and an improvement in sexual functionality
and overall quality of life [45].

Furthermore, laser treatment has been shown to reduce the severity of dyspareunia [46]
and alleviate symptoms such as itching, burning, dysuria and urinary incontinence [25,45,46].
The safety of gynecological laser treatments has been the subject of debate. In July 2018, the
U.S. Food and Drug Administration (FDA) issued a warning about potential adverse events
such as vaginal burns, scarring and pain [26]. However, several studies have provided
evidence supporting the safety of laser therapy for postmenopausal women with GSM [27].

In 2020, a prospective observational study examined the safety and satisfaction levels
of postmenopausal women treated with fractional CO, lasers for VVA. The study found
no severe complications and mild side effects were rare. Reported minor issues included
one case of dizziness, minor bleeding, two cases of dysuria and one instance of symptoms
resembling a vaginal infection, yet all participants reported high satisfaction levels [27].

A randomized, double-blind, placebo-controlled trial compared the efficacy of frac-
tional CO, laser therapy, estriol therapy and a combination of both in 45 women with
VVA. The results demonstrated that both CO, laser treatment alone and in combination
with estriol significantly improved VVA symptoms [47]. Similarly, YAG laser therapy
has also yielded positive outcomes, improving symptoms of VVA and urinary inconti-
nence [48].Finally, we delve into new perspectives for the future. The use of ovarian tissue
transplantation (OTCT) to delay menopause presents a promising alternative to traditional
hormone replacement therapy by potentially restoring natural ovarian endocrine func-
tion. By reintroducing cryopreserved ovarian tissue during the menopausal transition,
OTCT aims to extend endogenous estrogen production, thereby alleviating symptoms of
menopause and reducing long-term health risks such as osteoporosis and cardiovascular
disease. While the ability of OTCT to restore fertility is well-documented, its efficacy in
mimicking the normal hormonal rhythm observed in reproductive years remains uncertain.
Furthermore, repeated transplants may be necessary to achieve sustained ovarian function,
but long-term data on the frequency and duration of graft success are limited. Current
evidence is insufficient to confirm whether OTCT offers a superior safety and efficacy
profile compared to HRT, according to few data derived from few patients [49-52].

On the other hand, new potential molecules are studied in rat models. A recent study
focused on the pharmacotoxicological assessment of six innovative nanocapsule pharma-
ceutical formulations containing natural biomolecules for menopause treatment. The active
molecules included nano diosgenin and glycyrrhizic acid, among others. In vitro toxicity
tests on cultured cells and in vivo preclinical trials using a surgically induced menopause
model in Wistar female rats were conducted. The micronucleus test indicated no genotoxic-
ity for any of the tested formulas. Among the six nanocapsule formulas, the combination
of nano diosgenin and glycyrrhizic acid showed promising hypoglycemic, hypolipidemic,
hypouricemic and antioxidant properties, without significant safety concerns according to
blood biochemical parameters [53].

5. Conclusions

The treatment of genitourinary syndrome of menopause (GSM) is multifaceted, given
the variety of available therapeutic options. In the current landscape, the demand for
personalized therapy is growing. Effective communication and counseling are crucial to
inform women about the different treatment options. Physicians should encourage patients
to make informed decisions based on their preferences and needs, as supported by the
latest scientific evidence.

First-line treatment for GSM includes lubricants and moisturizers, which are generally
recommended for mild to moderate symptoms to provide short-term relief. However, these
non-hormonal treatments address symptoms without treating the underlying cause or
preventing the progression of GSM. When symptoms persist or are moderate to severe,
hormonal therapy, either topical or systemic, is suggested as a second-line treatment,
depending on the patient’s needs and preferences. Research shows that topical hormone
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treatments carry fewer side effects than systemic options. For example, vaginal estrogen is
suitable for women with urogenital atrophy when systemic hormones are contraindicated,
as estrogen levels after vaginal application remain within normal postmenopausal ranges.
DHEA is a hormone therapy option that does not involve estrogen, making it a suitable
choice for women with symptomatic GSM, particularly those experiencing dyspareunia and
sexual discomfort. For patients who do not respond well to vaginal therapy or cannot use
hormone treatments, alternatives like oral ospemifene or laser therapy may be considered.
The safety of hormonal therapy for GSM in women with a history of cancer or who are at
risk of cancer remains a contentious issue. Medical societies such as ACOG and NAMS
have expressed mixed views on the use of local estrogen therapy in these populations. The
safety of these hormonal therapies in cancer survivors is still unclear and recommendations
remain controversial. Current studies on managing GSM in women with a cancer history
or risk are limited. A randomized trial involving 16,608 postmenopausal women with
GSM treated with estrogen plus progestin compared to placebo found no increased risk
of endometrial cancer, a conclusion supported by multiple studies [54]. For breast cancer
survivors, non-hormonal measures appear to be safe [7,8,43]. Some researchers suggest
that low-dose vaginal estrogens may be considered [54], but long-term controlled clinical
trials are needed to confirm their safety in women with a history of cancer. The literature is
inconclusive regarding the cancer risk associated with vaginal DHEA and vaginal estrogen,
making it difficult to recommend one over the other for cancer survivors. Opinions on
the cancer risk of ospemifene also differ [55]. As a Selective Estrogen Receptor Modulator
(SERM), ospemifene acts similarly to tamoxifen in breast and endometrial tissues, though
with less potency and is thought to have more beneficial than harmful effects.

In conclusion, GSM reflects the negative impact of declining estrogen levels during
menopause, affecting not only vaginal health but also significantly reducing women’s
quality of life. These symptoms are often underdiagnosed and undertreated. Clinicians
must provide individualized treatment options based on a woman’s clinical history and
the range of available therapies. More research is needed to expand the evidence base and
this review highlights the most relevant studies from leading scientific databases.

Author Contributions: Conceptualization, A.G., V.D.D. and I.C.; supervision, E.D.A., O.D., ARB,,
D.C., G.B. (Giorgio Bogani), L.M., V.D.D. and A.G.; writing—original draft preparation I.C., T.G.D.,
LE and G.B. (Giorgio Bogani); review and editing, I.C. and G.B. (Giovanni Buzzaccarini). All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no specific grant from any funding agency in the public, commercial
or not-for-profit sectors.

Institutional Review Board Statement: All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration and its later amendments or comparable
ethical standards.

Informed Consent Statement: Not applicable.
Data Availability Statement: All data are provided within the text.
Acknowledgments: ChatGPT for images creation.

Conflicts of Interest: The authors declare that they have no competing interests.

1.  Portman, D.J.; Gass, M.L. Vulvovaginal Atrophy Terminology Consensus Conference Panel. Genitourinary syndrome of
menopause: New terminology for vulvovaginal atrophy from the International Society for the Study of Women’s Sexual Health
and the North American Menopause Society. Maturitas 2014, 79, 349-354. [CrossRef] [PubMed]

2. Shifren, J.L. Genitourinary Syndrome of Menopause. Clin. Obstet. Gynecol. 2018, 61, 508-516. [CrossRef] [PubMed]

3.  Peters, K.J. What Is Genitourinary Syndrome of Menopause and Why Should We Care? Perm. J. 2021, 25, 20.248. [CrossRef]
[PubMed] [PubMed Central]


https://doi.org/10.1016/j.maturitas.2014.07.013
https://www.ncbi.nlm.nih.gov/pubmed/25179577
https://doi.org/10.1097/GRF.0000000000000380
https://www.ncbi.nlm.nih.gov/pubmed/29787390
https://doi.org/10.7812/TPP/20.248
https://www.ncbi.nlm.nih.gov/pubmed/33970091
https://pmc.ncbi.nlm.nih.gov/articles/PMC8817901

Life 2024, 14, 1504 13 of 15

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Schiavi, M.C.; D'Oria, O.; Faiano, P; Prata, G.; Di Pinto, A.; Sciuga, V.; Colagiovanni, V.; Giannini, A.; Zullo, M.A.; Monti, M.; et al.
Vaginal Native Tissue Repair for Posterior Compartment Prolapse: Long-Term Analysis of Sexual Function and Quality of Life in
151 Patients. Female Pelvic Med. Reconstr. Surg. 2018, 24, 419-423. [CrossRef] [PubMed]

D’Oria, O.; Giannini, A.; Buzzaccarini, G.; Tinelli, A.; Corrado, G.; Frega, A.; Vizza, E.; Caserta, D. Fractional CO, laser for
vulvo-vaginal atrophy in gynecologic cancer patients: A valid therapeutic choice? A systematic review. Eur. J. Obstet. Gynecol.
Reprod. Biol. 2022, 277, 84-89. [CrossRef] [PubMed]

Buzzaccarini, G.; Marin, L.; Noventa, M.; Vitagliano, A.; Riva, A.; Dessole, F; Capobianco, G.; Bordin, L.; Andrisani, A.; Ambrosini, G.
Hyaluronic acid in vulvar and vaginal administration: Evidence from a literature systematic review. Climacteric. 2021, 24, 560-571.
[CrossRef] [PubMed]

Gullo, G.; Etrusco, A.; Cucinella, G.; Basile, G.; Fabio, M.; Perino, A.; De Tommasi, O.; Buzzaccarini, G.; Morreale, C.; Marchi, L.;
et al. Ovarian tissue cryopreservation and transplantation in menopause: New perspective of therapy in postmenopausal women
and the importance of ethical and legal frameworks. Eur. Rev. Med. Pharmacol. Sci. 2022, 26, 9107-9116. [CrossRef] [PubMed]
North American Menopause Society. The role of local vaginal estrogen for treatment of vaginal atrophy in postmenopausal
women: 2007 position statement of The North American Menopause Society. Menopause 2007, 14 Pt 1, 355-369, quiz 370-371.
[CrossRef] [PubMed]

Schiavi, M.C.; Porpora, M.G.; Vena, E; Prata, G.; Sciuga, V.; D’Oria, O.; Di Tucci, C.; Savone, D.; Aleksa, N.; Giannini, A.; et al.
Orally Administered Combination of Hyaluronic Acid, Chondroitin Sulfate, Curcumin, and Quercetin in the Prevention of
Postcoital Recurrent Urinary Tract Infections: Analysis of 98 Women in Reproductive Age After 6 Months of Treatment. Female
Pelvic Med. Reconstr. Surg. 2019, 25, 309-312. [CrossRef] [PubMed]

Herbenick, D.; Reece, M.; Hensel, D.; Sanders, S.; Jozkowski, K.; Fortenberry, ].D. Association of lubricant use with women’s
sexual pleasure, sexual satisfaction, and genital symptoms: A prospective daily diary study. J. Sex. Med. 2011, 8, 202-212.
[CrossRef] [PubMed]

Chen, J.; Geng, L.; Song, X.; Li, H.; Giordan, N.; Liao, Q. Evaluation of the efficacy and safety of hyaluronic acid vaginal gel
to ease vaginal dryness: A multicenter, randomized, controlled, open-label, parallel-group, clinical trial. J. Sex. Med. 2013, 10,
1575-1584. [CrossRef] [PubMed]

Bachmann, G.; Bouchard, C.; Hoppe, D.; Ranganath, R.; Altomare, C.; Vieweg, A.; Graepel, ].; Helzner, E. Efficacy and safety of
low-dose regimens of conjugated estrogens cream administered vaginally. Menopause 2009, 16, 719-727. [CrossRef] [PubMed]
Griesser, H.; Skonietzki, S.; Fischer, T.; Fielder, K.; Suesskind, M. Low dose estriol pessaries for the treatment of vaginal atrophy:
A double-blind placebo-controlled trial investigating the efficacy of pessaries containing 0.2mg and 0.03mg estriol. Maturitas
2012, 71, 360-368. [CrossRef] [PubMed]

Hosseinzadeh, P.; Ghahiri, A.; Daneshmand, F.; Ghasemi, M. A comparative study of vaginal estrogen cream and sustained-release
estradiol vaginal tablet (Vagifem) in the treatment of atrophic vaginitis in Isfahan, Iran in 2010-2012. J. Res. Med. Sci. 2015, 20,
1160-1165. [CrossRef] [PubMed] [PubMed Central]

Lose, G.; Englev, E. Oestradiol-releasing vaginal ring versus oestriol vaginal pessaries in the treatment of bothersome lower
urinary tract symptoms. BJOG 2000, 107, 1029-1034. [CrossRef] [PubMed]

Barnabei, V.M.; Cochrane, B.B.; Aragaki, A.K.; Nygaard, I.; Williams, R.S.; McGovern, P.G.; Young, R.L.; Wells, E.C.; O’Sullivan, M.].;
Chen, B.; et al. Women’s Health Initiative Investigators. Menopausal symptoms and treatment-related effects of estrogen and
progestin in the Women’s Health Initiative. Obstet. Gynecol. 2005, 105 Pt 1, 1063-1073. [CrossRef] [PubMed]

Alvisi, S.; Baldassarre, M.; Martelli, V.; Gava, G.; Seracchioli, R.; Meriggiola, M.C. Effects of ospemifene on vaginal epithelium of
post-menopausal women. Gynecol. Endocrinol. 2017, 33, 12946-12950. [CrossRef] [PubMed]

Schiavi, M.C.; D’Oria, O.; Aleksa, N.; Vena, E; Prata, G.; Di Tucci, C.; Savone, D.; Sciuga, V.; Giannini, A.; Meggiorini, M.L.; et al.
Usefulness of Ospemifene in the treatment of urgency in menopausal patients affected by mixed urinary incontinence underwent
mid-urethral slings surgery. Gynecol. Endocrinol. 2019, 35, 155-159. [CrossRef] [PubMed]

Labrie, E; Archer, D.F,; Koltun, W.; Vachon, A.; Young, D.; Frenette, L.; Portman, D.; Montesino, M.; C6té, I.; Parent, J.; et al.
Efficacy of intravaginal dehydroepiandrosterone (DHEA) on moderate to severe dyspareunia and vaginal dryness, symptoms of
vulvovaginal atrophy, and of the genitourinary syndrome of menopause. Menopause 2018, 25, 1339-1353. [CrossRef] [PubMed]
Panjari, M.; Bell, R].; Jane, F.; Wolfe, R.; Adams, J.; Morrow, C.; Davis, S.R. A randomized trial of oral DHEA treatment for sexual
function, well-being, and menopausal symptoms in postmenopausal women with low libido. J. Sex. Med. 2009, 6, 2579-2590.
[CrossRef] [PubMed]

Bouchard, C.; Labrie, E.; Archer, D.E; Portman, D.].; Koltun, W.; Elfassi, E.; Grainger, D.A.; Ayotte, N.; Cooper, T.A.; Martens, M.;
et al. Decreased efficacy of twice-weekly intravaginal dehydroepiandrosterone on vulvovaginal atrophy. Climacteric 2015, 18,
590-607. [CrossRef] [PubMed]

Portman, D.J.; Labrie, F; Archer, D.F; Bouchard, C.; Cusan, L.; Girard, G.; Ayotte, N.; Koltun, W.; Blouin, F,; Young, D.; et al.
Lack of effect of intravaginal dehydroepiandrosterone (DHEA, prasterone) on the endometrium in postmenopausal women.
Menopause 2015, 22, 1289-1295. [CrossRef] [PubMed]

Di Donato, V.; D’Oria, O.; Giannini, A.; Scudo, M.; Sher, C.; Fischetti, M.; Perniola, G.; Palaia, I.; Monti, M.; Muzii, L.; et al. The
Efficacy of Fractional CO, Laser in the Treatment of Genitourinary Syndrome of Menopause: A Large Prospective Observational
Study. Clin. Exp. Obstet. Gynecol. 2022, 49, 212. [CrossRef]


https://doi.org/10.1097/SPV.0000000000000463
https://www.ncbi.nlm.nih.gov/pubmed/28786873
https://doi.org/10.1016/j.ejogrb.2022.08.012
https://www.ncbi.nlm.nih.gov/pubmed/36037664
https://doi.org/10.1080/13697137.2021.1898580
https://www.ncbi.nlm.nih.gov/pubmed/33759670
https://doi.org/10.26355/eurrev_202212_30660
https://www.ncbi.nlm.nih.gov/pubmed/36591823
https://doi.org/10.1097/gme.0b013e318051718c
https://www.ncbi.nlm.nih.gov/pubmed/17438512
https://doi.org/10.1097/SPV.0000000000000560
https://www.ncbi.nlm.nih.gov/pubmed/29389678
https://doi.org/10.1111/j.1743-6109.2010.02067.x
https://www.ncbi.nlm.nih.gov/pubmed/21143591
https://doi.org/10.1111/jsm.12125
https://www.ncbi.nlm.nih.gov/pubmed/23574713
https://doi.org/10.1097/gme.0b013e3181a48c4e
https://www.ncbi.nlm.nih.gov/pubmed/19436223
https://doi.org/10.1016/j.maturitas.2011.12.022
https://www.ncbi.nlm.nih.gov/pubmed/22285095
https://doi.org/10.4103/1735-1995.172983
https://www.ncbi.nlm.nih.gov/pubmed/26958050
https://pmc.ncbi.nlm.nih.gov/articles/PMC4766822
https://doi.org/10.1111/j.1471-0528.2000.tb10408.x
https://www.ncbi.nlm.nih.gov/pubmed/10955437
https://doi.org/10.1097/01.AOG.0000158120.47542.18
https://www.ncbi.nlm.nih.gov/pubmed/15863546
https://doi.org/10.1080/09513590.2017.1332589
https://www.ncbi.nlm.nih.gov/pubmed/28562130
https://doi.org/10.1080/09513590.2018.1500534
https://www.ncbi.nlm.nih.gov/pubmed/30324854
https://doi.org/10.1097/GME.0000000000001238
https://www.ncbi.nlm.nih.gov/pubmed/30358731
https://doi.org/10.1111/j.1743-6109.2009.01381.x
https://www.ncbi.nlm.nih.gov/pubmed/19619146
https://doi.org/10.3109/13697137.2014.992012
https://www.ncbi.nlm.nih.gov/pubmed/25511551
https://doi.org/10.1097/GME.0000000000000470
https://www.ncbi.nlm.nih.gov/pubmed/25968836
https://doi.org/10.31083/j.ceog4909212

Life 2024, 14, 1504 14 of 15

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Paraiso MF, R.; Ferrando, C.A.; Sokol, E.R; Rardin, C.R.; Matthews, C.A.; Karram, M.M.; Iglesia, C.B. A randomized clinical
trial comparing vaginal laser therapy to vaginal estrogen therapy in women with genitourinary syndrome of menopause: The
VeLVET Trial. Menopause 2020, 27, 50-56. [CrossRef] [PubMed]

Di Donato, V.; D’Oria, O.; Scudo, M.; Prata, G.; Fischetti, M.; Lecce, F.; Schiavi, M.C.; Giannini, A.; Muzii, L.; Battaglia, F; et al.
Safety evaluation of fractional CO, laser treatment in post-menopausal women with vaginal atrophy: A prospective observational
study. Maturitas 2020, 135, 34-39. [CrossRef]

Cruz, V.L,; Steiner, M.L.; Pompei, L.M.; Strufaldi, R.; Fonseca FL, A.; Santiago LH, S.; Wajsfeld, T.; Fernandes, C.E. Randomized,
double-blind, placebo-controlled clinical trial for evaluating the efficacy of fractional CO; laser compared with topical estriol in
the treatment of vaginal atrophy in postmenopausal women. Menopause 2018, 25, 21-28. [CrossRef]

Blaganje, M.; Séepanovi¢, D.; Zgur, L.; Verdenik, L; Pajk, F.; Lukanovi¢, A. Non-ablative Er:YAG laser therapy effect on stress
urinary incontinence related to quality of life and sexual function: A randomized controlled trial. Eur. ]. Obstet. Gynecol. Reprod.
Biol. 2018, 224, 153-158. [CrossRef]

Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: The PRISMA statement. PLoS Med. 2009, 6, e1000097. [CrossRef]

Hirschberg, A.L.; Bitzer, J.; Cano, A.; Ceausu, I.; Chedraui, P.; Durmusoglu, E.; Erkkola, R.; Goulis, D.G.; Kiesel, L.; Lopes, P.; et al.
Topical estrogens and non-hormonal preparations for postmenopausal vulvovaginal atrophy: An EMAS clinical guide. Maturitas
2021, 148, 55-61. [CrossRef] [PubMed]

Sandhu, R.S.; Wong, T.H.; Kling, C.A.; Chohan, K.R. In vitro effects of coital lubricants and synthetic and natural oils on sperm
motility. Fertil. Steril. 2014, 101, 941-944. [CrossRef] [PubMed]

Hodgins, M.B.; Spike, R.C.; Mackie, R.M.; MacLean, A.B. An immunohistochemical study of androgen, oestrogen and progesterone
receptors in the vulva and vagina. Br. J. Obstet. Gynaecol. 1998, 105, 216-222. [CrossRef] [PubMed]

Use and Procurement of Additional Lubricants for Male and Female Condoms: WHO/UNFPA /FHI360 Advisory Note. Available
online: https://iris.who.int/bitstream/handle/10665/76580/ WHO_RHR_12.33_eng.pdf (accessed on 3 October 2024).

The NAMS 2020 GSM Position Statement Editorial Panel. The 2020 genitourinary syndrome of menopause position statement of
The North American Menopause Society. Menopause 2020, 27, 976-992. [CrossRef] [PubMed]

Suckling, J.; Lethaby, A.; Kennedy, R. Local oestrogen for vaginal atrophy in postmenopausal women. Cochrane Database Syst. Rev.
2003, CD001500, Update in: Cochrane Database Syst. Rev. 2006, CD001500.. [CrossRef] [PubMed]

The 2022 hormone therapy position statement of The North American Menopause Society. Menopause 2022, 29, 767-794. [CrossRef]
[PubMed]

Vinogradova, Y.; Coupland, C.; Hippisley-Cox, J. Use of hormone replacement therapy and risk of venous thromboembolism:
Nested case-control studies using the QResearch and CPRD databases. BM] 2019, 364, k4810, Erratum in: BM]J 2019, 364, 162.
[CrossRef] [PubMed] [PubMed Central]

He, W,; Li, X,; Adekunbi, D.; Liu, Y,; Long, H.; Wang, L.; Lyu, Q.; Kuang, Y.; O'Byrne, K.T. Hypothalamic effects of progesterone
on regulation of the pulsatile and surge release of luteinising hormone in female rats. Sci. Rep. 2017, 7, 8096. [CrossRef] [PubMed]
[PubMed Central]

Jaakkola, S.; Lyytinen, H.; Pukkala, E.; Ylikorkala, O. Endometrial cancer in postmenopausal women using estradiol-progestin
therapy. Obstet. Gynecol. 2009, 114, 1197-1204. [CrossRef] [PubMed]

McCall, J.L.; DeGregorio, M.W. Pharmacologic evaluation of ospemifene. Expert Opin. Drug Metab. Toxicol. 2010, 6, 773-779.
[CrossRef] [PubMed]

Di Donato, V.; Schiavi, M.C.; Iacobelli, V.; D’oria, O.; Kontopantelis, E.; Simoncini, T.; Muzii, L.; Benedetti Panici, P. Ospemifene
for the treatment of vulvar and vaginal atrophy: A meta-analysis of randomized trials. Part I: Evaluation of efficacy. Maturitas
2019, 121, 86-92. [CrossRef] [PubMed]

Labrie, F; Luu-The, V.; Labrie, C.; Bélanger, A.; Simard, J.; Lin, S.X.; Pelletier, G. Endocrine and intracrine sources of androgens in
women: Inhibition of breast cancer and other roles of androgens and their precursor dehydroepiandrosterone. Endocr. Rev. 2003,
24,152-182. [CrossRef] [PubMed]

Shim, S.; Park, K.M.; Chung, Y.J.; Kim, M.R. Updates on Therapeutic Alternatives for Genitourinary Syndrome of Menopause:
Hormonal and Non-Hormonal Managements. |. Menopausal Med. 2021, 27, 1-7. [CrossRef] [PubMed] [PubMed Central]
D’Oria, O.; Giannini, A.; Prata, G.; Scudo, M.; Logoteta, A.; Mondo, A.; Perniola, G.; Palaia, I.; Cascialli, G.; Monti, M.; et al.
Non-invasive treatment of vulvovaginal atrophy in menopause with CO, laser. Minerva Obstet. Gynecol. 2021, 73, 127-134.
[CrossRef] [PubMed]

Mortensen, O.E.; Christensen, S.E.; Lokkegaard, E. The evidence behind the use of LASER for genitourinary syndrome of
menopause, vulvovaginal atrophy, urinary incontinence and lichen sclerosus: A state-of-the-art review. Acta Obstet. Gynecol.
Scand. 2022, 101, 657-692. [CrossRef] [PubMed]

Filippini, M.; Porcari, I; Ruffolo, A.E; Casiraghi, A ; Farinelli, M.; Uccella, S.; Franchi, M.; Candiani, M.; Salvatore, S. CO,-Laser
therapy and Genitourinary Syndrome of Menopause: A Systematic Review and Meta-Analysis. J. Sex. Med. 2022, 19, 452-470.
[CrossRef] [PubMed]


https://doi.org/10.1097/GME.0000000000001416
https://www.ncbi.nlm.nih.gov/pubmed/31574047
https://doi.org/10.1016/j.maturitas.2020.02.009
https://doi.org/10.1097/GME.0000000000000955
https://doi.org/10.1016/j.ejogrb.2018.03.038
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1016/j.maturitas.2021.04.005
https://www.ncbi.nlm.nih.gov/pubmed/33896654
https://doi.org/10.1016/j.fertnstert.2013.12.024
https://www.ncbi.nlm.nih.gov/pubmed/24462060
https://doi.org/10.1111/j.1471-0528.1998.tb10056.x
https://www.ncbi.nlm.nih.gov/pubmed/9501790
https://iris.who.int/bitstream/handle/10665/76580/WHO_RHR_12.33_eng.pdf
https://doi.org/10.1097/GME.0000000000001609
https://www.ncbi.nlm.nih.gov/pubmed/32852449
https://doi.org/10.1002/14651858.CD001500
https://www.ncbi.nlm.nih.gov/pubmed/14583935
https://doi.org/10.1097/GME.0000000000002028
https://www.ncbi.nlm.nih.gov/pubmed/35797481
https://doi.org/10.1136/bmj.k4810
https://www.ncbi.nlm.nih.gov/pubmed/30626577
https://pmc.ncbi.nlm.nih.gov/articles/PMC6326068
https://doi.org/10.1038/s41598-017-08805-1
https://www.ncbi.nlm.nih.gov/pubmed/28808344
https://pmc.ncbi.nlm.nih.gov/articles/PMC5556103
https://doi.org/10.1097/AOG.0b013e3181bea950
https://www.ncbi.nlm.nih.gov/pubmed/19935019
https://doi.org/10.1517/17425255.2010.487483
https://www.ncbi.nlm.nih.gov/pubmed/20429673
https://doi.org/10.1016/j.maturitas.2018.11.016
https://www.ncbi.nlm.nih.gov/pubmed/30509753
https://doi.org/10.1210/er.2001-0031
https://www.ncbi.nlm.nih.gov/pubmed/12700178
https://doi.org/10.6118/jmm.20034
https://www.ncbi.nlm.nih.gov/pubmed/33942583
https://pmc.ncbi.nlm.nih.gov/articles/PMC8102810
https://doi.org/10.23736/S2724-606X.20.04612-2
https://www.ncbi.nlm.nih.gov/pubmed/32720802
https://doi.org/10.1111/aogs.14353
https://www.ncbi.nlm.nih.gov/pubmed/35484706
https://doi.org/10.1016/j.jsxm.2021.12.010
https://www.ncbi.nlm.nih.gov/pubmed/35101378

Life 2024, 14, 1504 15 of 15

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

FDA Website. Statement from FDA Commissioner Scott Gottlieb, M.D., on Efforts to Safeguard Women’s Health from Deceptive
Health Claims and Significant Risks Related to Devices Marketed for Use in Medical Procedures for “Vaginal Rejuvenation”.
30 July 2018. Available online: https:/ /www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-
gottlieb-md-efforts-safeguard-womens-health-deceptive-health-claims (accessed on 26 October 2021).

Chlebowski, R.T.; Anderson, G.L.; Sarto, G.E.; Haque, R.; Runowicz, C.D.; Aragaki, A K.; Thomson, C.A.; Howard, B.V,;
Wactawski-Wende, J.; Chen, C.; et al. Continuous Combined Estrogen Plus Progestin and Endometrial Cancer: The Women'’s
Health Initiative Randomized Trial. J. Natl. Cancer Inst. 2015, 108, djv350. [CrossRef] [PubMed] [PubMed Central]

Harris, B.S.; Bishop, K.C.; Kuller, J.A.; Ford, A.C.; Muasher, L.C.; Cantrell, S.E.; Price, T.M. Hormonal management of menopausal
symptoms in women with a history of gynecologic malignancy. Menopause 2020, 27, 243-248. [CrossRef] [PubMed]

Chen, ].; Han, Y.; Shi, W.; Yan, X; Shi, Y.; Yang, Y.; Gao, H.; Li, Y. Ovarian tissue bank for fertility preservation and anti-menopause
hormone replacement. Front. Endocrinol. 2022, 13, 950297. [CrossRef] [PubMed] [PubMed Central]

Kolibianaki, E.E.; Goulis, D.G.; Kolibianakis, E.M. Ovarian tissue cryopreservation and transplantation to delay menopause:
Facts and fiction. Maturitas 2020, 142, 64—67. [CrossRef] [PubMed]

Sacinti, K.G.; Sadat, R.; Ozkavukcu, S.; Sonmezer, M.; Sonmezer, M. Ovarian tissue cryopreservation and transplantation as a
natural means to delay menopause. Arch. Gynecol. Obstet. 2024. Epub ahead of print. [CrossRef] [PubMed]

Ruan, X.; Cheng, J.; Korell, M.; Du, J.; Kong, W.; Lu, D.; Wu, Y;; Li, Y;; Jin, E; Gu, M,; et al. Ovarian tissue cryopreservation
and transplantation prevents iatrogenic premature ovarian insufficiency: First 10 cases in China. Climacteric 2020, 23, 574-580.
[CrossRef] [PubMed]

Crisan, S.; Pop, A.L.; Lacatusu, I.; Badea, N.; Mustaciosu, C.; Radu, M.; Varlas, V.N.; Penes, O.N.; Ciobanu, A.M.; Ghica, M.; et al.
Safety of Innovative Nanotechnology Oral Formulations Loaded with Bioactive Menopause Molecules: Influence of Genotoxicity
and Biochemical Parameters on a Menopausal Rat Model. Nutrients 2023, 15, 4951. [CrossRef] [PubMed] [PubMed Central]
Archer, D.F; Goldstein, S.R.; Simon, J.A.; Waldbaum, A.S.; Sussman, S.A.; Altomare, C.; Zhu, J.; Yoshida, Y.; Schaffer, S.; Soulban, G.
Efficacy and safety of ospemifene in postmenopausal women with moderate-to-severe vaginal dryness: A phase 3, randomized,
double-blind, placebo-controlled, multicenter trial. Menopause 2019, 26, 611-621. [CrossRef] [PubMed] [PubMed Central]
Eigeliene, N.; Kangas, L.; Hellmer, C.; Kauko, T.; Erkkola, R.; Harkonen, P. Effects of ospemifene, a novel selective estrogen-
receptor modulator, on human breast tissue ex vivo. Menopause 2016, 23, 719-730. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-gottlieb-md-efforts-safeguard-womens-health-deceptive-health-claims
https://www.fda.gov/news-events/press-announcements/statement-fda-commissioner-scott-gottlieb-md-efforts-safeguard-womens-health-deceptive-health-claims
https://doi.org/10.1093/jnci/djv350
https://www.ncbi.nlm.nih.gov/pubmed/26668177
https://pmc.ncbi.nlm.nih.gov/articles/PMC5072373
https://doi.org/10.1097/GME.0000000000001447
https://www.ncbi.nlm.nih.gov/pubmed/31738735
https://doi.org/10.3389/fendo.2022.950297
https://www.ncbi.nlm.nih.gov/pubmed/36157465
https://pmc.ncbi.nlm.nih.gov/articles/PMC9506376
https://doi.org/10.1016/j.maturitas.2020.07.007
https://www.ncbi.nlm.nih.gov/pubmed/33158489
https://doi.org/10.1007/s00404-024-07752-3
https://www.ncbi.nlm.nih.gov/pubmed/39340555
https://doi.org/10.1080/13697137.2020.1767569
https://www.ncbi.nlm.nih.gov/pubmed/32508143
https://doi.org/10.3390/nu15234951
https://www.ncbi.nlm.nih.gov/pubmed/38068809
https://pmc.ncbi.nlm.nih.gov/articles/PMC10708031
https://doi.org/10.1097/GME.0000000000001292
https://www.ncbi.nlm.nih.gov/pubmed/30694917
https://pmc.ncbi.nlm.nih.gov/articles/PMC6553508
https://doi.org/10.1097/GME.0000000000000624
https://www.ncbi.nlm.nih.gov/pubmed/27163517

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Vaginal Moisturizers and Lubricants 
	Estrogens and Progestins 
	Ospemifene 
	Dehydroepiandrosterone (DHEA) 
	Laser Therapy 

	Conclusions 
	References

