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Abstract: Genitourinary syndrome of menopause (GSM) is a frequent consequence of iatrogenic menopause or anti-estrogenic adjuvant
therapies in breast cancer survivors (BCSs). GSM may profoundly affect sexual health and quality of life, and a multidimensional unique
model of care is needed to address the burden of this chronic heterogeneous condition. Severe symptoms may be insufficiently managed
with non-hormonal traditional treatments, such as moisturizers and lubricants, recommended as the first-line approach by current
guidelines, because concerns exist around the use of vaginal estrogens, particularly in women on aromatase inhibitors (Als). Vaginal
laser therapy has emerged as a promising alternative in women with GSM who are not suitable or do not respond to hormonal
management, or are not willing to use pharmacological strategies. We aim to systematically review current evidence about vaginal
laser efficacy and safety in BCSs and to highlight gaps in the literature. We analyzed results from 20 studies, including over 700 BCSs
treated with either CO, or erbium laser, with quite heterogeneous primary outcomes and duration of follow up (4 weeks—24 months).
Although evidence for laser efficacy in BCSs comes mostly from single-arm prospective studies, with only one randomized double-blind
sham-controlled trial for CO, laser and one randomized comparative trial of erbium laser and hyaluronic acid, available data are
reassuring in the short term and indicate effectiveness of both CO, and erbium lasers on the most common GSM symptoms. However,
further studies are mandatory to establish long-term efficacy and safety in menopausal women, including BCSs.
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Introduction
Genitourinary syndrome of menopause (GSM) refers to the multitude of genital, urinary and sexual symptoms developing
in women as a consequence of menopause and age-driven anatomical and functional modifications in urogenital tissues.'
Vaginal dryness, dyspareunia, burning, itching and discomfort are the typical clinical manifestations of vulvovaginal
atrophy (VVA), also known as atrophic vaginitis, the genital component of the syndrome.” The broader GSM definition
includes also urinary symptoms (dysuria, urgency and urinary tract infections) and sexual impact, highlighting a common
physio-pathological pattern dictated by a decrease in sex hormones, particularly estrogens, after menopause.” Even age-
related and/or iatrogenic decline in androgen levels may play a role in the clinical manifestation of GSM.>

Breast cancer survivors (BCSs) are particularly vulnerable to develop urogenital symptoms and sexual problems, as a
consequence of cancer treatments, which may result in iatrogenic and often premature menopause or may worsen pre-
existing conditions related to hypoestrogenism.* Indeed, GSM is estimated to affect about half of healthy menopausal
women,® whereas BCSs may display a higher prevalence of urogenital symptoms, reaching up to 70%.” Chemotherapy
and anti-estrogenic adjuvant therapies [gonadotropin-releasing hormone agonists (GnRH-A), tamoxifen (TMX) and
aromatase inhibitors (Als)] represent the biological insult predisposing to atrophic changes in the urogenital tissues;
however, several psycho-social contributors may modulate the presence and severity of urogenital and sexual symptoms
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in BCSs,® and attitudes toward treatments.” Women taking Als usually report more frequent and severe GSM symptoms
compared with those on TMX, possibly because of a more profound state of iatrogenic hypoestrogenism;'® treatment-
emergent endocrine symptoms may be so distressing to lead BCSs to early discontinuation.'’

Objective vulvovaginal signs are highly present'? but there is still a lack of early recognition in routine clinical practice that
prevents BCSs from receiving adequate care.'® In general, women presenting with cancer expect their healthcare providers
(HCPs) to counsel them about the implications of their condition, including potential effects on sexual function.'* HCPs do not
proactively ask about GSM symptomatology, likely because they do not feel confident in prescribing treatments specific to
BCSs,"” and only half of the oncologists (48%) directly illustrate possible chronic consequences of GSM.'® That being so, GSM

remains an unmet medical need.'” According to the most recent guidelines and recommendations,'®

not all treatment options
available for GSM are suitable for BCSs and, therefore, effective management is challenging. Non-hormonal therapies, namely
lubricants with sexual activity and regular use of long-acting vaginal moisturizers, are the first-line approach in women with
hormone-sensitive breast cancer (BC), whereas data are presently insufficient to confirm safety of some hormonal options
[vaginal estrogen or vaginal prasterone or ospemifene, an oral selective estrogen receptor modulator (SERM)] and their use
remains a shared clinical decision based on the patient’s profile.'® >

In the last decade, energy-based treatments have emerged as a possible non-hormonal option to manage GSM
symptoms in menopausal women.”® This minimally invasive technology seemed particularly attractive in BCSs who
needed to avoid hormonal exposure.* Vaginal laser therapy is the most studied technique to improve vaginal health
through controlled heat-associated micro trauma in vaginal tissue, which leads to activation of fibroblasts in the
extracellular matrix and promotes collagen and elastic fibers deposition, angiogenesis, and tissue remodeling.”> Two
laser technologies have been tested in women with GSM, the micro ablative fractional carbon dioxide (CO,) laser and
non-ablative erbium laser, which differ in wavelength, water absorption and tissue penetration, ultimately determining
specific tissue response and remodeling.?® Promising results obtained in clinical samples of natural menopausal women
and in BCSs have driven a strong marketing despite an absence of solid efficacy and safety data in long-term studies.?’
The main factor accelerating the growth of the laser market was the need of both women and HCPs to fill a very relevant
gap in GSM treatment deriving from contraindications or low preferences for hormone therapies.”® However, scientific

societies!8 202930

and regulatory agencies, e.g. the Food and Drug Administration (FDA), awaits further efficacy and
safety data before officially endorsing energy-based techniques for the management of GSM.?

In this article, we systematically reviewed available evidence about vaginal laser efficacy and safety for the treatment
of GSM in BCSs. Our aim was to critically discuss data in order to highlight gaps in the literature that should be

addressed to eventually define the value of vaginal laser therapy in BCSs among all available therapeutic options.

Materials and Methods

This review was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines,*” as outlined in Figure 1. A comprehensive search was performed in PubMed and Embase prior to
March 31, 2023 by two authors (LC and LT). The search was conducted using relevant MeSH terms (“urogenital

G LERNNT3

system”, “menopause”,

9% ¢

vulvovaginitis”, “laser therapy”, “breast neoplasms”), and keywords (“genitourinary syndrome
of menopause”, genitourinary, GSM, “vulvovaginal atrophy”, VVA, “laser therapy”, laser, “breast cancer”) related to
vaginal laser therapy, GSM and BC (see Supplementary Appendix for Complete Search Strategy). Reference lists from

existing reviews to identify additional relevant studies not identified by the electronic searches were also checked.
Studies investigating both CO, laser and erbium laser were included. Clinical studies of any design, including interven-
tional and observational, retrospective and prospective, were considered eligible. Publications on peer-review journals,
written in English and for which the full text of the article was available were included. Case reports and conference
abstracts were excluded from this review because of incomplete data. There were no restrictions on the study time period.
Independent review of the full-text manuscripts of the selected studies was performed by two authors (LC and LT) and
cases of disagreement were solved by discussion of two other researchers (CC and SM). Two authors (LC and REN)
independently extracted and collected the following data: number and characteristics of participants (age, menopause
duration and/or age, history of BC and use of adjuvant treatments), study design, type of intervention and therapeutic
protocol, duration of follow up, main outcomes, incidence of adverse events, results and author conclusions.
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Figure | Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) study selection flow diagram.

Results

With the search strategy described, we identified 108 eligible articles; after the first screening, 36 articles were retrieved and full
text assessed for eligibility. Of them, 16 were excluded (15 conference abstracts and one case report), leading to a total of 20
studies included in the present review.>> > All studies were written in English and published between 2016 and 2023. We
included three studies reporting different outcomes in the same treated cohort or new information about extended follow-up
periods;*'*>*" we also included two studies from the same research group, reporting outcomes at different stages of patient
enrollment.***> The majority of studies included only BCSs, with the exception of 4 retrospective studies, 3 of which also

38,42,46

evaluated laser treatment in healthy menopausal women and one in gynecological cancer survivors.®® That being so, we

calculated that 789 BCSs were included in the studies: 731 of them were treated with vaginal laser (626 with micro ablative CO,

32 and 21 participants received local hyaluronic acid treatment as control arm.>

laser, 105 with non-ablative erbium laser)
The type of laser used varied across studies and most of them reported use of the micro ablative CO, laser;>*** only
4 studies investigated the non-ablative erbium laser.** > Looking at the study design, the majority were single arm

prospective studies reporting changes in clinical outcomes (most commonly symptom severity) and appearance of
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vaginal epithelium [usually evaluated through the Vaginal Health Index' (VHI)] from baseline to follow up; observation
times were quite variable, ranging from 4 weeks to a maximum of 24 months. Retrospective studies were also common,
while a comparison with local hyaluronic acid was reported only in one randomized trial with erbium laser.”* Our search
identified only one double-blinded randomized sham-controlled trial in the BCSs population.”® Results reported in
individual studies are displayed in Table 1 for fractional micro ablative CO, laser and in Table 2 for erbium laser.

Micro Ablative Fractional CO, Laser

Sixteen studies®> ** evaluated the efficacy and safety of fractional CO, laser in 626 BCSs treated for GSM (Table 1). The
micro ablative fractional CO, laser was used with rather homogeneous power settings (power 30—40 W, dwell time of
1000 ps, dot spacing of 1000 pum, smart stack parameter of 1-3). Most women underwent 3 sessions of vaginal laser
3045 days apart, with few exceptions. Outcomes were reported after each treatment and times at follow up were variable
after the last treatment, ranging from 4 weeks to 24 months; four studies also reported vulvar treatment with a dedicated
probe.**41:4246 Ovyerall, every study observed an improvement in signs and/or symptoms of GSM at short-term follow
up, with only few mild adverse events (AEs). Of note, most of the studies were single-arm prospective or retrospective
observational studies, with the unique exception of one randomized sham-controlled trial.**

In 2016, Pagano et al were the first to publish results of a study on fractional micro ablative CO, laser efficacy specifically
in a cohort of young BCSs, mostly with iatrogenic menopause and treated with GnRH-A plus TMX.*? In their retrospective
observational study, the authors observed a reduction of visual analogue scale (VAS) for dyspareunia, dryness and itching of
78%, 80% and 75%, respectively, after three vaginal laser sessions; dysuria, vaginal bleeding and vaginal discharges were also
frequently resolved.*® Similar results were replicated and later published by the same group, after expanding the cohort to 82
BCSs; patients were enrolled after failure of non-hormonal treatments (moisturizers or lubricants) and the majority of them
were on anti-estrogenic adjuvant therapies (37 women on Als and 23 women on TMX); in this cohort, neither age nor the type
of adjuvant systemic anticancer therapy seemed to affect treatment outcomes.>

Three further observational retrospective cohort studies investigated efficacy of fractional micro ablative CO, laser in
BCSs cohorts as opposed to healthy menopausal women, reporting similar amelioration of vulvovaginal symptoms***°
and sexual function by using validated scales.*®*® By contrast, another retrospective comparison observed a slower
improvement of symptoms measured by VAS scores in BCSs in respect with healthy menopausal women, possibly as a
consequence of more severe GSM symptoms at baseline.*® In a large multi-centric retrospective study involving 135
BCSs and 60 women with a history of some other gynecological cancers, Angioli et al reported a decrease in VAS score
for vaginal dryness, dyspareunia, pain at the introitus, burning and itching; results were significant in the whole cohort
and when the two groups were analyzed separately.*”

A similar improvement in GSM signs and symptoms was confirmed in prospective studies. Quick et al published
three subsequent papers reporting short- and long-term follow up from a single arm prospective study evaluating 67
menopausal BCSs complaining of dyspareunia and/or vaginal dryness, with more than 90% of subjects treated with anti-
estrogenic adjuvant therapy (mostly Als).*"*>*7 The initial publication in 2019 reported the feasibility of fractional micro
ablative CO, as a GSM treatment, with 59 women having completed 3 vaginal and vulvar laser sessions without relevant
AEs.*' A significant improvement in subjective genital and urinary symptoms, as well as sexual function and distress,
measured by the female sexual function index (FSFI) and the female sexual distress scale (FSDS), respectively, was
found; even objective signs of VVA, including vaginal pH, improved but the level of significance was not mentioned.*'
Afterwards, a study amendment allowed investigators to prolong follow up to 12 and 24 months in order to evaluate
lasting improvement over time; among 59 women who completed the original study, data from 39 and 33 women were
collected at 12 and 24 months follow up, respectively. The median FSFI score was lower at 12 months compared with 4
weeks, but still significantly higher than at baseline, while there was a trend for FSDS score to decrease during the same
time frame, suggesting a sustained improvement in sexual distress; no significant changes in FSFI and FSDS scores were
observed between 12 and 24 months follow up.*> A lingering positive effect of laser treatment was observed for genital
but not for urinary symptoms.*” A similar trend of response was reported by Veron et al in their study involving 46 BCSs,
showing maximum improvement of sexual function and urinary distress at 2 and 6 months follow up, respectively; at 18
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Table | Summary of Included Studies on

Fractional Micro Ablative Vaginal Laser in Breast Cancer Survivors (BCSs)

Presence of VVA

related dyspareunia

Settings: dot
power 30 w,
dwell time
1000 ps, dot
spacing 1000
pum and smart
stack

parameter |

(VAS)
Clinician
assessment:
VHI (including
vaginal pH)

Author n. Characteristics of Age (Yrs) Age at Adjuvant Therapy Study Therapeutic Outcomes Follow Up AEs (n.) Main Results and Conclusions
Patients (Pts)/ Menopause for BC Design Protocol
Inclusion Criteria and/or
Duration
Pagano et al, 26 Women with 42 (Median, Not specified | 26 women on ET: Retrospective Three sessions | Self-reported Every No After three cycles of laser treatment,
2016% diagnosis of BC with range 20-62) (I woman ® TMX + ovarian sup- | study every 3040 measures: application the median VAS scores for
VVA symptoms with pression (25) days VAS score for | and 30 days dyspareunia, dryness, itching/stinging,
spontaneous | ® Als (1) Area treated: each VVA after and sensitivity during sexual
menopause, not specified symptom and completion intercourse were 78%, 80%, 75% and
25 women Setting: dot for each of three 86%, respectively, lower than
with power 30 w, procedure- cycles of baseline
iatrogenic scan time 1000 | related treatment The median VAS score for intensity
menopause us, dot spacing | discomfort of discomfort during insertion of the
because of 1000 um, symptom probe, probe movements, and for
BC smart stack Clinician laser-associated pain was 67%, 50%
treatment) from | to 3 assessment: and 30%, respectively, lower after
genital treatment
examination
Pieralli et al, 50 Women with 53.3 (median, 6.6 (median 22 women on ET: Single arm Three sessions | Self-reported 4 weeks No Significant improvement in
2016%* iatrogenic menopause | range 41-66) time of ® Als (2) prospective every 30 days measures: after the dyspareunia at follow up
because of current or menopause, ® TMX (20) study with vaginal dyspareunia, last laser 76% satisfied/very satisfied at follow
previous BC range |-17) probe satisfaction application up

Significant improvement in VHI, with
no differences between Als, TMX-

treated groups and untreated group

(Continued)
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Table | (Continued).

Author Characteristics of Age (Yrs) Age at Adjuvant Therapy Study Therapeutic Outcomes Follow Up AEs (n.) Main Results and Conclusions
Patients (Pts)/ Menopause for BC Design Protocol
Inclusion Criteria and/or
Duration
Pagano et al, 82 Women with a 44 (median) Not specified | 6] women received Retrospective Three sessions | Self-reported 30 days No Differences in the mean VAS scores
2018% history of BC and (10 women ET: study every 3040 measures: after were significant for sensitivity during
VVA symptoms, after with ® Als (37) days VAS score for | completion sexual intercourse, vaginal dryness,
failure of vaginal spontaneous | ® TMX (23) Setting: a dot each VVA of three itching/stinging, dyspareunia, dysuria,
moisturisers or menopause, power of 30 symptom and cycles of bleeding, probe insertion, and
lubricants 72 with W, scan time for each treatment movement-related pain
iatrogenic 1000 s, dot procedure- Neither age and type of adjuvant
menopause) spacing 1000 related systemic anticancer therapy seem to
um, smart discomfort affect treatment outcome
stack symptom
parameter Clinician
from | to 3 assessment:
genital
examination
Becorpi et al, 20 Menopausal status 58.2 (mean) 8.85+5.54 16 women used ET in Single arm Two sessions Self-reported 30 days No Significant improvement of VRS for
2018% History of BC (mean the past prospective with vaginal measures: from all VVA symptoms, and FSFl; no
VVA diagnosed if any duration of study probe clinical second significant changes in FSDS
of the following were menopausal Settings: 30-W | symptoms laser Significant improvement of VHI
present: (i) patient status) power, dwell (VRS), treatment No significant changes in vaginal
reported vaginal time of 1000 treatment microbiome; significant changes in
dryness; (ii) at least a ps, dot spacing | satisfaction inflammatory and modulatory
clinically documented of 1000 pm, (Likert scale), cytokines pattern towards a ‘tissue
sign of VVA (flattening smart stack | FSFI, FSDS remodeling’ profile
of the vaginal folds, Clinician
dryness of the vaginal assessment:
mucosa, pallor of the VHI (including
vaginal mucosa, vaginal pH),
fragility of the vaginal
mucosa, and microbiome
petechiae); (iii) vaginal and vaginal
pH>5. inflammatory
cytokines
pattern
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Pearson et al, 26 Women with a 55 (median) Not reported | 25 women received Single arm Three sessions | Self-reported 4,8, 12 Not Significant improvement in VAS for
2019% history of stage I-Il ET: pilot study every 4 weeks, | measures: weeks and reported all VVA symptoms (dryness, itch,
BC ® TMX (12) with vaginal VVA 4 weeks burning, dysuria and dyspareunia) at
Presence of at least ® Als(I1) probe symptoms after 12 weeks
one of the following ® Als and ovarian sup- Settings: (VAS), FSFI, completion Significant improvement in FSFI (total
VVA symptoms: pression (1) power 40 W, Qol (SF-12) of the final score and each domain) at 12 weeks
vaginal dryness, dwell time and patient treatment 73% of patients reported an
itching, burning, 1000 ps and reported improvement of VVA symptoms, 50%
dysuria and spacing of improvement in sexual function and 65% in QoL
dyspareunia 1000 pm with in symptoms,
a smart stack sexual
of 2 function, QoL
(Likert scale)
Clinician
assessment:
genital
examination
Gittens et al, 25 Women complaining 55.249.5 47.3%6.3 8 women on ET (type Retrospective Three sessions | Self-reported 6 weeks No Overall significant improvement in
20198 of GSM symptoms (meanxSD) (mean age at not specified) study every 6 weeks measures: after each FSFI, FSDS, WBFS from baseline after
with either menopause) with vaginal FSFI, FSDS treatment 3 laser sessions
spontaneous and vulvar and pain Significant improvement in FSFI (total
menopause or probes (WBFS9) score and each domain), pain,
iatrogenic menopause Setting: not overall and in dyspareunia and vaginal dryness
secondary to ET for reported each cohort domains of WBFS and FSDS in

BC

(menopausal
versus BCSs)
Clinician
assessment:
genital

examination

women with BC history after 3 laser

sessions

(Continued)

aro(q

[e 32 gjjauny


https://www.dovepress.com
https://www.dovepress.com

aa0(q

8911

:sdyyy

G1:€70T Y3 ESH S,USWOAA JO [euno[ [euoizeualu|

Table | (Continued).

Author n. Characteristics of Age (Yrs) Age at Adjuvant Therapy Study Therapeutic Outcomes Follow Up AEs (n.) Main Results and Conclusions
Patients (Pts)/ Menopause for BC Design Protocol
Inclusion Criteria and/or
Duration
Angioli et al, 165 (full Women with a 53 (mean, 45 (mean age | Not reported Retrospective Three sessions | Self-reported 4 weeks No Significant improvement in vaginal
2020%° cohort, history of breast, range 31-73) at multicentric every 30 days measures: after the dryness (64%), dyspareunia (59%),
135 with ovarian, cervical, or menopause, study with vaginal vaginal last laser vaginal introitus pain (52%), burning
BC uterus cancer range 31-54) probe dryness, application (68%), itching (71%) and vaginal pH
history) At least one of the Settings: dot dyspareunia, (11%) in the overall, BCS and
following symptoms power 40 w, vaginal gynecological cancer survivors’ cohorts
of GSM: vaginal dwell time of introitus pain, of women
dryness, dyspareunia, 1000 ps and burning, or
vaginal pain at dot spacing of itching (VAS)
introitus, burning, or 1000 pm Clinician
itching assessment:
vaginal pH
Hersant et al, 20 Women with a 56.1+8.8 51.251.5 9 women treated with Single arm 2 sessions one | Self-reported I,3and 6 Two cases Significant improvement of FSD
2020% history of BC (meanxSD) (mean age ET: feasibility month apart, measures: months of score by 7% at | month, 35% at 3
VHI<I5 +SD at ® TMX (2) study with vaginal FSD (FSDS), from first moderate months and 52% at 6 months
menopause) ® Als (4) probe pain and session bleeding compared with baseline
® TAM followed by Settings: pulse satisfaction within 24 Significant improvement of VHI by
Als (3) width 0.9 ms, (VAS) hours from 21% at | month, 30% at 3 months
and energy Clinician procedure and 34% at 6 months compared with
density or assessment: baseline
fluence 1.5 )/ VHI (including
cm? vaginal pH)
Quick et al, 67 (59 Women with BC 57.4+95 years | Not reported | 59 women treated Single arm 3 sessions Self-reported At each No 59 women (88.1%) were able to
2020 completed stage -l (meanxSD) with ET: feasibility every 3045 measures: session and complete the study
follow-up) Self-reported Als (44) study days with FSFI, UDI-6, after Significant improvement in FSFI and
dyspareunia and/or TMX (13) vaginal and PGI-I completion UDI-6 at 4 weeks
vaginal dryness of any ® TMX and ovarian vulvar probe Clinician of the final 39% of participants reported that
severity suppression (2) Setting: dot assessment: treatment their symptoms were a little better,
power 30 w, VAS and 28.8% reported they were much
dwell time VUAS scores better, and 22.0% reported they
1000 ps, + VHA were very much better
spacing 1000 (including Significant improvement in total VAS
um and smart vaginal pH) and VUAS
stack VHA improved from baseline to
parameter | follow up (no level of significance
reported)
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Veron et al, 46 Menopausal women 56 (median, Not reported | 36 current users of ET: | Single arm 3 sessions Self-reported Last laser Low grade Significant improvement of all FSFI
202142 with BC history and range 45-59) ® 24 Als prospective every month, measures: session, 6 (2) and high | domains score at 6 months, followed
GSM symptoms ® 6 Als and ovarian | study with vaginal FSFI, Ditrovie | and 18 grade () by a decrease in all domains which
suppression probe score and SF- months HPV-linked remained significantly higher than
® 6 TMX Setting: dot 12 for urinary cervical baseline at 18 months, with the
power 26 to and general lesions exception of pain and desire
40 w, dwell Qol, Significant improvement of Ditrovie
time of 1000 respectively score at 6 months, return to baseline
ps, dot spacing | Clinician scores at |8 months
of 1000 pm, assessment: Global QoL remained unchanged
with increasing | vaginal pH Vaginal pH slightly decreased (A=
stack at each and vaginal —0.3), whereas maturation pattern
session (1-3) epithelial did not show significant changes at
maturation follow up
pattern
Siliquini et al, 135 ® 45 menopausal | 60.6%8.18 Not reported 18 past users (10 TMX, | Retrospective 3 sessions Self-reported 30 days No Significant improvement in vaginal
20214 women with BC (mean%SD, 6 TMX and ovarian cohort study every 30 days measures: after each dryness and dyspareunia severity
history BC) suppression, 2 Als) with vaginal dyspareunia, session, 3, 6 from 3 months follow up in both
® 90 age and BMI | 58.3+8.40 17 current users (5 and vulvar vaginal and 12 groups, persisting at 12 months
matched menopau- | (meanSD, TMX, |1 Als, | Als and probes dryness months follow up; improvement was slower
sal women without | controls) ovarian suppression) Setting: dot severity, pain after last in BCS compared with controls.
history of BC, with power 40 with the session Significant improvement in VHI and
GSM symptoms watts with procedure VVHI at any session and maintained
smart stack 3 (VAS) through the 12-month follow up; VHI
at vaginal level, | Clinician reached scores of normal trophism
25-35 watts assessment: after 2 sessions in BCS and one
with smart VHI (including session in control group.
stack | at vaginal pH),
introital level VVHI
and 20-30
watts with
smart stack |

at vulvar level
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Table 1 (Continued).

Author n. Characteristics of Age (Yrs) Age at Adjuvant Therapy Study Therapeutic Outcomes Follow Up AEs (n.) Main Results and Conclusions
Patients (Pts)/ Menopause for BC Design Protocol
Inclusion Criteria and/or
Duration
Salvatore 40 Women with a 57.6x17.2 49.5+4.6 25 past ET users Prospective 5 sessions Self-reported 30, 60, 90, No Six (15.0%) women were very
et al, 2021* history of BC (meanxSD) years (mean (Group 1) cohort study every 4 weeks measures: 120, 150 satisfied, 25 (62.5%) were satisfied, 6
Past or current age at I5 current ET users with vaginal satisfaction days (15.0%) were uncertain, and 3 (7.5%)
treatment with ET menopause (Group 2) probe (Likert scale), were dissatisfied at 20-week follow
Symptoms of VVA +SD) Type of ET not Settings: dot VVA up
(vaginal dryness, reported power 30 symptoms Significant improvement in VVA
vaginal burning, watts, dwell severity symptoms severity, VHI, all FSFI
vaginal itching, time 1000 ps, (VAS), FSFI, domains, physical and mental
dyspareunia, and dot spacing Qol (SFI2) domains of SFI12, with no significant
dysuria) 1000 pm, and Clinician differences between study groups at
smart stack assessment: 20-week follow up
parameter VHI (including
from | to 3 vaginal pH)
Quick et al, 67 (59 Women with BC 574+10.5 Not reported | 37 women on ET: Single arm 3 sessions Self-reported 4 weeks No Significant improvement of FSFI and
20214 completed stage |-l (meantSD) ® Als (26) prospective every 3045 measures: after last FSDS from baseline to 4-week follow
4 weeks ad | Self-reported TMX (9) study days with FSFI, FSDS session and up
39 dyspareunia and/or TMX and ovarian vaginal and Clinician | year At 12 months, FSFI was significantly
completed vaginal dryness of any suppression (2) vulvar probe assessment: reduced compared with 4-week
| year severity Setting: dot genital follow up, but higher compared with
follow ups) power 30 w, examination baseline
dwell time No significant changes of FSDS
1000 ps, observed at 12 months compared
spacing 1000 with 4-week follow up
pm and smart
stack
parameter |
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Gardner et al, | 139 (full Women who 62+10 (mean 12.6+9.45 19 of BC women on Retrospective 3 sessions Self-reported About 13 No In BCSs group, significant
20214 cohort, 38 completed 2 sessions %SD, full (mean+SD ET: study every 6 weeks measures weeks from improvement in 18 of the VSQ
with BC of fractional micro cohort) duration of ® Al (15) with vaginal VVA baseline questions and in VAS for 5 symptoms
history) ablative CO2 laser for menopause) ® TMX (4) and vulvar symptoms (vaginal pain, itching, burning,
bothersome probe (VSQ), pain dryness, painful intercourse, but not
symptoms of VVA Settings: dot with VVA painful urination), and in FSFI (total
power 30 symptoms score and all six domains), similar to
watts, dwell (VAS), FSFI general cohort
time 1000 ps, Clinician
dot spacing assessment:
1000 pm, genital
smart stack examination
from | to 3
Quick et al, 67 (64 Women with history 59.3£10.8 Not reported | 32 women on ET: Single arm 3 sessions Self-reported 4 weeks, | No No significant difference in VAS and
2022% started, 39 | of BC stage I-lI (meanzSD) ® Als (23) prospective every 30-45 measures: and 2 years VUAS score and sexual function
completed Self-reported TMX (7) study days with VAS and compared with the improvement at
| year, 33 dyspareunia and/or TMX and ovarian vaginal and VUAS score, 4-week follow up.
completed vaginal dryness of any suppression (2) vulvar probe FSFI, FSDS, No significant changes in FSFI and
2 years) severity Setting: dot UDI-6 FSDS compared with the
power 30 w, Clinician improvement at 4-week follow up
dwell time assessment: and values at 12-month follow up
1000 ps, genital UDI-6 approached baseline scores
spacing 1000 examination
pm and smart
stack
parameter |
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Table | (Continued).

Author n. Characteristics of Age (Yrs) Age at Adjuvant Therapy Study Therapeutic Outcomes Follow Up AEs (n.) Main Results and Conclusions
Patients (Pts)/ Menopause for BC Design Protocol
Inclusion Criteria and/or
Duration
Mension etal, | 72 Women with a 51.3 years 44.7 years Aromatase inhibitor Prospective, Two arms Self-reported 6 months 13 women Improvement in most of subjective
2023% history of BC (laser-treated (laser-treated therapy ongoing for at randomized, randomly measures: in laser and objective outcomes in both
currently treated with | group); 53.7 group); 45.6 least 6 months double-blind, assigned: FSFI (primary group and groups, with the exception of quality
Als years (sham- years (sham- sham- ® 35 women: | outcome), 10 women of life and vaginal epithelial thickness,
Menopausal status, treated treated controlled 5 monthly VAS for in sham without any significant difference
with signs or group) group) trial sessions of dyspareunia, group, between laser-treated and sham-
symptoms of GSM, intravaginal SF-12, Spanish intensity treated groups
including dyspareunia CO,; laser. body image rated mild Laser treatment significantly less
and vaginal pH>5 Setting: dot scale, Likert (45%, tolerated than sham treatment
Self-reported power 40 w, | scale for spotting,
willingness of being dwell time tolerance vaginal
sexually active 1000 ps, dot | Clinician itching) to
spacing assessment: moderate
1000 pm. VHI (10%,
® 37 women: | Objective urinary
5 monthly outcomes: tract
sessions vaginal pH, infection)

with intrava- | VMI, VEE
ginal sham (Pascal), VET
probe. (mm),
Setting: dot circulating E2
power 0 w,
dwell time
100 ps, dot
spacing
2000 um.
All patients
instructed
to use daily
external
moisturizer,
intravaginal
moisturizer
pessaries
every 3 days
and vaginal
vibrator

twice/week

Abbreviations: AEs, adverse events; Als, aromatase inhibitors; BC, breast cancer; E2, estradiol; ET, endocrine therapy; FSFl, female sexual function index; FSD, female sexual dysfunction; FSDS, female sexual distress scale; PGI-I, patient
global impression of improvement; Qol, quality of life; SF-12, short form 12; TMX, tamoxifen; UDI-6, urinary distress inventory, short form; VHA, vaginal health assessment; VAS, visual analogue scale; VAS and VUAS, Vaginal and Vulvar
Assessment Scales; VEE, vaginal epithelial elasticity; VET, vaginal epithelial thickness; VRS, verbal rating scale; VHI, vaginal health index; VMI, vaginal maturation index; VSQ, vaginal symptoms questionnaire; VVA, vulvovaginal atrophy,
VVHI, vulvovaginal health index; WBFS, Wong-Baker FACES scale.
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Table 2 Summary of Included Studies on Non-Ablative Vaginal Erbium Laser in Breast Cancer Survivors (BCSs)

Hz, pulses using
the smooth-
mode technique
(eight pulse
trains of 50 ms

totaling 400 ms)

Author n. Characteristics of Age Age at Adjuvant Study Therapeutic Outcomes Follow AEs (n.) Main Results and
Patients (Pts)/ (Yrs) Menopause Therapy Design Protocol Up Conclusions
Inclusion Criteria and/or for BC
Duration
Gambacciani | 43 | Postmenopausal women | 50.8+8.1 43.2%5.0 years Not Pilot, 3 sessions every | Self-reported Following | No Significant decrease in
etal, 2017% with BC history (mean (mean) reported prospective, 30 days with measures: each VAS for dryness,
reporting symptoms of +SD) longitudinal vaginal probe dryness and session dyspareunia and
GSM study Settings: dyspareunia (VAS) and after increase in VHI up to 12
frequency 1.6 Clinician assessment: l,3,6, 12 months compared to
Hz, fluence 6.0 VHI score (including and 18 baseline
Jlem? vaginal pH) months
Mothes et al, | 16 | BCSs complaining 717 Not reported Not Retrospective | Single 10-min Self-reported 83 +2 Not 94% of patient satisfied
2017°° symptoms of VVA after | (mean reported study course vaginal measures: Overall weeks reported with the procedure
surgery for pelvic organ | *SD) erbium laser satisfaction (mean Significant improvement
prolapse Setting: fluence Clinician assessment: +SD) of VHI
between 15 and | VHI, vaginal pH
35 J/m? (phase
l)and 3and 9 )/
m? (phase II)
Aréas et al, 24 | Menopausal women 53.7 7.92+5.94 years | 60% Open Three sessions Self-reported Before Vaginal Significant improvement
2019° with history of BC +9.66 (meanxSD, currently prospective every 30 days, measures: laser candidiasis | of SPEQ, with significant
Presence of vaginal (mean duration of treated intervention with vaginal SPEQ session (I) and effect size for total
dryness and/or +SD) menopause) with TMX | study probe Clinician assessment: and after acute score and dyspareunia,
dyspareunia Settings: fluence | VHI (including vaginal I month cystitis (1) | and of VHI
2.0 Jiem?, pH) following
frequency 0.5 the last
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Table 2 (Continued).

lubrication during sexual
intercourse/ sexual
discomfort or pain;

symptoms of urgency

erbium laser
(2 sessions
within one

month; intra-

during laser therapy
(NRS), PGI-I e PGI-S,
EORTC-QLQ-BR45,
EORTC SHQ-C22,

Author n. Characteristics of Age Age at Adjuvant Study Therapeutic Outcomes Follow AEs (n.) Main Results and
Patients (Pts)/ (Yrs) Menopause Therapy Design Protocol Up Conclusions
Inclusion Criteria and/or for BC
Duration

Gold et al, 43 | Women with a history 54 Not reported (9 | 32 women | Single centre, Two arms Self-reported 3 months | No Significant improvement

2022%2 of BC with at least one | (median, | women on current | randomized, randomly measures: of urogenital atrophy
of the following range premenopausal, ET: controlled assigned: Subjective bother of associated bother in
symptoms: vaginal 49-58) 34 women ® Als (25) | trial ® 22 women: | urogenital atrophy both groups without
dryness, burning or postmenopausal) (® TMX (7) intravaginal and degree of significant differences
irritation; lack of non-ablative discomfort or pain between laser and

suppositories;
dyspareunia and OAB
associated bother

decreased in both

and dysuria; recurrent vaginal appli- Australian pelvic floor groups, SUI associated
urinary tract infection cation; flu- questionnaire bother decreased in
ence 20 )/ Clinician assessment: laser group only
cm2) VHI (including vaginal PGI-I improved slightly
® 21  women: | pH) in both groups; PGI-S
hyaluronic decreased only in the
acid supposi- laser group
tories (3 Several domains of

time/week for
3 months)

EORTC-QLQ-BR45
improved in both
groups. Only sexual pain
multi-domains item
decreased in the laser
group, whereas sexual
satisfaction and other
single domains did not
change in any of the two
groups

Significant improvement
of VHI

Abbreviations: AEs, adverse events; Als, aromatase inhibitors; BC, breast cancer; BCSs, breast cancer survivors; ET, endocrine therapy; EORTC-QLQ-BR45, European organization for research and treatment of cancer-quality of life
questionnaire; EORTC-SHQ-C22, European Organization for Research and Treatment of Cancer-Sexual Health Questionnaire; GSM, genitourinary syndrome of menopause; NRS, numerical rating scale; OAB, overactive bladder; PGI-I,

patient global impression of improvement; PGI-S, patient global impression of severity; SPEQ, Short Personal Experiences Questionnaire; SUI, stress urinary incontinence; TMX, tamoxifen; VAS, visual analogue scale; VHI, vaginal health
index; VVA, vulvovaginal atrophy.

|e 39 gjauPNy

aro(q


https://www.dovepress.com
https://www.dovepress.com

Dove Cucinella et al

months, sexual function decreased but remained significantly higher than at baseline, with the exception of pain and
desire domains, whereas urinary distress almost reverted to pre-treatment scores.*

Several prospective studies reported current or past use of anti-estrogenic adjuvant therapy but only a few of them
investigated the impact of these drugs on laser treatment response. In a recent prospective feasibility study, a population
of 20 BCSs was divided into 2 groups, according to the past (group 1) and current (group 2) use of anti-estrogenic
adjuvant therapy.** The authors proposed a protocol with increased number of laser sessions (5 rather than 3) and a
progressive increase in laser energy, based on the assumption that severely atrophic vaginal mucosa in BCSs may require
a gradual and prolonged exposure for optimal response. At 20-week follow up, more than 70% of women considering the
whole sample were satisfied with treatment and both groups reported a similar significant improvement of vulvovaginal
symptoms.** Also sexual function and quality of life (QoL), assessed through the FSFI and the 12-items short form
survey (SF-12), respectively, significantly improved in a similar manner between the two groups.** Pieralli et al
conducted the only study prospectively investigating the effect of different types of anti-estrogenic adjuvant therapy or
no treatment in a sample of 50 BCSs with oncological menopause and reporting dyspareunia related to VVA.** A
significant improvement in median VHI across all groups, irrespective of the use and type of anti-estrogenic adjuvant
therapy, was found; of note, only 2 BCSs were assuming Als and 20 were on TMX.** Other pilot studies found

374041 3749 or distress*! in women using different types of anti-

improvement of GSM symptoms and sexual function
estrogenic adjuvant therapy, but the small sample size did not allowed subgroup analyses.

Becorpi et al published a study on a small sample of menopausal BCSs who completed various adjuvant treatments,
with the aim to investigate the impact of CO, laser on vaginal microbiome and cytokine profile and their role in
improving GSM symptoms.*® No change in composition of vaginal microbiome was documented after CO, laser
treatment, despite an improvement in clinical signs and symptoms, whereas a significant change in cytokines secretory
pattern was evident after laser treatment. The reduced concentration of some pro-inflammatory cytokines (IL2 and IL-7)
and the increase of some cytokines and growth factors involved in tissue remodeling (IL-18, CTACK, LIF, M-CSF)
suggested local immunity as a possible mediator of the effect of CO, laser on vaginal mucosa.*

The results of a double-blind, randomized, sham-controlled trial specifically evaluating efficacy of vaginal CO, in a sample
of BCSs on Als therapy have been recently published.*® The primary objective of the study was to identify differences in
sexual function changes (evaluated through FSFI) after 5 sessions of vaginal CO, laser versus an inactive sham treatment.*® Of
note, participants from both groups were instructed to use non-hormonal local moisturizing therapy and vaginal vibrator
throughout the study period, and possibility of sexual counselling was offered to each patient. Overall, in the whole cohort the
authors reported a significant improvement in sexual function and in most of the secondary subjective (VAS scale for
dyspareunia, Spanish Body Image scale, VHI) and objective (vaginal pH, vaginal maturation index and histologically
evaluated vaginal epithelial elasticity) outcomes, with the exception of quality of life and vaginal epithelial thickness;
however, there was no statistically significant difference between the two treatment arms.*®

Non-Ablative Erbium Laser
Four studies**™?

(1-3 laser sessions) and energy settings (see Table 2). In a prospective longitudinal pilot study involving 43 menopausal

specifically assessed efficacy and safety of vaginal erbium laser in BCSs, with variable study protocols

BCSs with GSM symptoms, Gambacciani et al described improvement in subjective VAS scores for vaginal dryness and
dyspareunia and in VHI scores at 12-month follow up after 3 sessions of vaginal erbium laser.*” A not statistically
significant trend for persistence of beneficial effects after 18 months from the last laser application was evident.*” An
improvement in VHI scores was also observed after a single vaginal erbium application in the study of Mothes et al, with
94% of subjective satisfaction; however, the sample size was very small and included an old BCSs sub-population who
had a previous surgery for prolapse.’® In another small sample of menopausal BCSs who were in half of the cases on
current TMX therapy, Aréas et al reported a significant improvement in VHI score and sexual function measured by the
Short Personal Experiences Questionnaire (SPEQ), with study follow up limited to one month.>!

A recent randomized trial by Gold et al reported a comparison between vaginal erbium laser and local hyaluronic acid
in BCSs with urogenital atrophy; they enrolled 43 women, with either vaginal dryness, dyspareunia, urgency/dysuria and/
or recurrent urinary tract infections, who were randomly allocated to vaginal erbium laser (2 sessions 30 days apart) or to
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hyaluronic acid vaginal suppositories (daily for 10 days and then three times a week for 12 weeks in total).’* At 12 weeks
follow-up, there was a significant improvement in VHI in both arms, without any difference between erbium laser and
hyaluronic acid.’> Moreover, bother related to symptoms of urogenital atrophy, dyspareunia and urgency appeared
significantly reduced after both interventions, whereas stress urinary incontinence was significantly less bothersome
only following laser treatment.’' Several domains of QoL were improved in both treatment arms, while sexual
satisfaction and other domains of sexual function did not change, with the exception of sexual pain which improved
only following laser treatment. Patients in both groups reported a slight subjective impression of improvement [evaluated
through patient global impression of improvement (PGI-I)].> Overall, the authors concluded that both hyaluronic acid
and vaginal erbium laser were safe options to manage GSM-related symptoms, with superimposable outcomes.>>

Discussion

Opverall, the studies included in Table 1 and Table 2 support a positive impact of vaginal laser treatment on signs and symptoms
of GSM in the outpatient setting, with no relevant AEs and a high rate of tolerability which improved with treatment cycles.
Around 700 BCSs have been treated mostly in monocentric studies with small sample size, uncontrolled designs and short

33-35,37-39,41-43,45-47

follow-up times. The majority of studies performed a total of 3 laser sessions over around 3 months.

Clinical characteristics of BCSs were quite heterogeneous, as well as treatment protocols and study outcomes. Duration of

40,42,44 38,43,46
67" 270 not

effects seemed to last up to and 12 months.*****74 Retrospective comparisons in cross-sectional studies
showing significant difference in efficacy of CO, laser between healthy menopausal women and BCSs were of limited value.
According to one study, it seemed likely that a higher number of laser sessions are needed to obtain better results in BCSs.**
The paucity of AEs in BCSs******>! was reassuring but evidence of few cases reporting complications such as fibrosis,
scarring, agglutination, and penetration injury in healthy menopausal women™ required long-term follow up especially in
women severely deprived of estrogens and, therefore, at potential higher risk of complications due to more fragile tissues.*
The procedure was generally well tolerated, but tolerance was significantly lower for CO, laser than sham in the comparative

44,50

study.*® When clearly reported in studies, satisfaction with laser procedures was high.

34756 and narrative reviews,’’ we confirmed that several key questions still await

As indicated in previous systematic
to be answered before vaginal laser treatment may be fully recognized for clinical use on a large scale. Vaginal laser
treatment might be effective in treating GSM in BC survivors in the short term but the quality of evidence was rated
“very low” in BC survivors and other oncological samples with sexual problems.’®

Recent systematic reviews and meta-analyses of studies in healthy menopausal women with GSM diagnosis treated
with different CO,-laser devices and technologies reached similar conclusions.”®®' On the other hand, when only the
few randomized clinical trials that compared CO, laser with sham among healthy menopausal women with GSM
diagnosis were included, a significant improvement of vaginal, sexual and urinary scores with a high rate of satisfaction
was reported.®” Moreover, a small pilot, multi-institutional randomized sham-controlled trial of women with gynecolo-
gical cancers with dyspareunia and/or vaginal dryness did not show a significant effect on subjective GSM symptoms,
other than a mild significant effect on sexual function, but noted some physical exam improvements in the active
treatment arm and supported safety.®® However, the most recent double-blinded sham-controlled randomized trials in
healthy menopausal women found a similar improvement of GSM symptoms following sham or laser treatment,®* ¢ a
finding replicated in the recent trial of Mension et al, the first sham controlled one to include BCSs, more specifically
those at higher risk of severe genital symptoms because of Als therapy.*® An insightful state-of-the-art review®’
concluded that the effect of vaginal and vulvar laser treatment decreased with higher study quality and only eliminating
potential bias with an adequate statistical power, in comparison with approved GSM treatments and sham lasers, will
help to solve the issue. Placebo and sham-intervention conditioning effects might also interfere with clinical results
depending on the quality of the outcomes.®® Indeed, potential subsets of patients, i.e. those with vaginal dryness as most
bothersome symptoms, may benefit to a higher extent following laser as compared with sham.®®

Interestingly, an experimental model of VVA induced by iatrogenic menopause in the ewe failed to show substantial
differences between tissues treated with sham manipulations or non-ablative erbium laser sessions and supported a more
prominent increase in epithelial thickness and higher vaginal compliance in estrogen-replaced ewes.®” This has been

partially confirmed in the study by Mension et al, showing no effect of either CO, laser or sham treatment on vaginal
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epithelial thickness and a comparable improvement in vaginal epithelial elasticity in both treatment arms.*® On the other
hand, histological findings deriving from both CO, and erbium vaginal laser treatments,”® as well as measurement of

increased epithelial thickness, have been available in clinical samples.”"”* Moreover, iconographic representations, i.e.

colposcopy images, documented beneficial effects of laser treatment on vulvovaginal tissues*®’?

1 33-48 2 49-52

supporting both safety

and satisfaction reported in the majority of the studies included in Tables and and in other clinical samples
treated for GSM.”*”® Even so, the correlation between tissue changes induced by laser treatment and clinical outcomes
has been questioned’® and controversy might be solved in study designs with laser technology that will take into account
the complex interplay of subjective factors influencing the clinical relevance of treating objective signs.”’

Of note, as an item of the vaginal health index (VHI), a validated scale to rate GSM signs subjectively by HCPs,”®
vaginal pH was the only objective GSM parameter associated with vaginal hypoestrogenism? that has been measured

34.36.39-4448 and in all studies with erbium laser.*”>? The vaginal

before and after CO, laser in some studies in BCSs
maturation index (VMI), the other supporting finding of GSM diagnosis which quantifies the percentages of parabasal,
intermediate, and superficial cells, indirectly estimating the pattern of tissue hypoestrogenism,” was considered only in
two studies with CO, laser, being unchanged from baseline to follow up in the study of Vernon et al and improved in the
controlled trial of Mension et al, but without significant differences between laser and sham group.**** Even though
vaginal pH and VMI are routinely assessed in clinical trials to prove effects of a given treatment on the vaginal
epithelium, they are not essential to make a clinical diagnosis.”” In future investigations at baseline and under sham or
laser treatment, an objective noninvasive tool to assess severity of GSM signs might be 3D high frequency vaginal
ultrasound (US), which allows measuring of the anterior and posterior walls of the vagina separately.®® Indeed, at
variance with transabdominal US-measured vaginal wall thickness or total mucosal thickness which did not show a
difference between GSM symptomatic and asymptomatic women,®' 3D vaginal US displayed correlations with age, time
since menopause and sexual domains (arousal, lubrication, pain, and satisfaction) in a pilot study conducted in women
with and without GSM symptoms.®® Other objective indicators may be changes of the vaginal microbiota and

36.82.83 that needs to be further confirmed.

inflammatory factors according to some evidence

At present, bothersome symptoms, namely pain with sex, vulvovaginal dryness, vulvovaginal discomfort or irritation,
and discomfort or pain when urinating, should be the core outcomes guiding research trials and clinical practice in order
to manage GSM effectively.** As a matter of fact, a significant number of menopausal women reported a plethora of
GSM symptoms with an impact on urogenital health, QoL and sexual function that was not consistent with the severity of
GSM at genital examination.®>®” This could translate in a delay in receiving effective care because menopausal women
under appropriate treatment reported significantly more frequent and severe GSM symptoms in comparison with those
who were untreated.®® Interestingly, in a sample of menopausal women with a history of breast or endometrial cancer
who sought treatment for vulvovaginal symptoms, clinical gynecological exam findings did not correlate with the
information reported by the patient about vulvovaginal dryness and discomfort.®** Data regarding the effects of CO,
(Table 1) and erbium (Table 2) laser in BCSs were mostly on typical VVA symptoms, whereas urinary symptoms were
poorly explored with validated scales.*'****"°* As far as sexual dysfunction was concerned, sexual function changes
following CO, laser treatment were measured in several studies (Table 1) by a validated scale (female sexual function
index, FSFI)*¢ 3841424448 ith peychometric properties that have been recently reassessed in BCSs,” whereas changes
of sexual distress (female sexual distress scale, FSDS), an essential element to establish the clinical relevance of sexual
symptoms,”’ were measured only in 5 studies following CO, laser treatment (Table 1).>*>%4%*>47 Only in one study with
erbium laser’> (Table 2) psychometric tools validated in the oncologic setting were used. Therefore, high-quality
randomized clinical trials and long-term follow up are warranted in BCSs with a GSM clinical diagnosis, taking into
account the biopsychosocial challenges affecting sexual health, intimacy and QoL.°*?* Appropriate sexual health
screening tools, including cancer and treatment-specific questions, and QoL instruments validated in BCSs should be
used to measure patient-reported outcomes and provide comprehensive care.”**> Indeed, the oncological setting
amplified the needs of a multidimensional unique model of care to address menopausal symptoms and sexual problems
including conventional and nonconventional medications, stress management, pelvic floor exercises and any other

behavioral strategy able to target self-efficacy.”® %"
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It is important to underline that local hyaluronic acid, a non-hormonal treatment able to improve vaginal health in

menopausal women,'%°

was the only comparator used in BCSs so far with effects superimposable to those of erbium
laser.”® Results did not seem so convincing in light of several methodological shortcomings including substantial
differences in treatment delivery and adherence.” Comparative studies with other non-hormonal approaches would be
similarly limited by the fact that most of them have been predominantly studied in healthy postmenopausal women and
there is a paucity of efficacy data supporting the use of a standard treatment for GSM in BCSs.'®" Implementation of
adequately powered double-blinded sham-controlled trials appears the ideal solution to establish efficacy and safety in
BCSs taking into account age, body mass index, smoking, pre- or postmenopausal status at the time of diagnosis, time
since menopause, previous hormone use, type of chemotherapy and current or past use of anti-estrogenic adjuvant
therapies, type of most bothersome symptoms, as well as their duration and severity, frequency of sexual activity,

1 3348 and 2 49-52

partnership, and any other aspect with relevance in GSM diagnosis. Indeed, studies reported in Tables
were underpowered to perform meaningful statistical analyses regarding some of these variables that might affect clinical
outcomes. Finally, limitations in prescribing hormonal treatments as comparators of laser treatment in BCSs with a
history of estrogen-dependent tumors should also be considered. Hormonal treatments may be used after the failure of
non-hormonal treatments in women taking TMX and prescribed in women taking Als after shared decision-making with
patient, gynecologist and oncologist.'® >

In the cohort published by Gardner & Aschkenazi*® (Table 1), there was a retrospective comparison between topical
estrogen and two CO, laser sessions showing a not statistically significant difference following 13 weeks when treatments
were concomitant. A systematic review and meta-analysis including randomized clinical trials (RCTs) that compared the use
of fractional CO, laser with standard estrogen therapies (conjugated estrogens, estriol, promestriene) showed almost super-
imposable positive outcomes on GSM signs and symptoms evaluated with subjective and objective measurements.'** Also

193 and oral

comparison of laser therapy with other hormonal treatments potentially safe in BCSs, such as vaginal prasterone
ospemifene,'® may expand the range of treatment options available in menopausal women'® and in high-risk patients with
GSM.'% An aspect deserving further investigation is the possibility to combine laser therapy with other treatment strategies to
maximize and/or maintain long-term positive effects. This approach could balance risks and benefits in BCSs, taking into
account level of evidence and women’s preferences, as well as containing elevated costs for the healthcare system.

This systematic review has limitations that need to be considered. Some studies did not provide information about
clinical characteristics, including data about menopausal stage or use and type of adjuvant endocrine therapy, which
appear relevant in the authors’ view to interpret the results. Other studies’ characteristics, including design, sample size

and outcome heterogeneity, have been acknowledged as major factors limiting the quality of available data.

Conclusions
Effective management of GSM is one of the pillars of menopausal care to enhance sexual well-being and QoL.'”” BC
alone accounts for almost one-third of all incident cases of cancer in the US in 2022 with 5-year relative survival rates of

199 the unmet

90% in women.'®® Given GSM is a chronic heterogeneous condition highly prevalent as women age,
medical need for safe GSM therapies remains large in BCSs. Vaginal laser therapy represents a great opportunity to fill
the gap providing symptoms relief and restoring tissues, in the meantime avoiding estrogen exposure. Available data are
reassuring in the short term and indicate effectiveness of both CO, and erbium lasers on the most common GSM
symptoms. However, further studies are mandatory to prove long-term efficacy and safety in menopausal women,
including BCSs. Very importantly, it remains to be established who are the women that might benefit most from these

minimally invasive techniques according to their own specific properties.?®:''°
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