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Abstract

Objective: This meta-analysis of randomized controlled trials (RCTs) aimed to update evidence on
the effectiveness and safety of laser therapy for treating genitourinary syndrome of menopause
(GSM).

Data sources: Manuscripts published until May 2023 were systematically searched in PubMed;
Embase; Scopus; Web of Science; CENTRAL; CINAHL; and clinical trial databases (www.trialscentral.
org, www.controlled-trials.com, and clinicaltrials.gov), with no language and year of publication
restriction.

Studies selection: RCTs with women diagnosed with GSM, and the intervention was vaginal laser
therapy (CO2-laser or Er: YAG-laser) comparing with placebo (sham therapy]), no treatment or vaginal
estrogen therapy.

Data collection: Two authors evaluated the publications for inclusion based on the title and abstract,
followed by reviewing the relevant full-text articles. Disagreements during the review process were
addressed by consensus, with the involvement of a third author.

Data synthesis: Twelve RCTs, representing a total of 5147 participants, were included in this review.
Vaginal health index (VHI) significantly improved in the carbon dioxide laser (CO2-laser) therapy
group (MD=2.21; 95% CI=1.25 to 3.16), while dyspareunia (MD=-0.85; 95% Cl=-1.59 to -0.10), dryness
(MD=-0.62; 95% Cl=-1.12 to —-0.12) and burning (MD= -0.64; 95% Cl=-1.28 to —0.01) decreased. No
serious adverse effects were reported.

Conclusion: CO2-laser increases VHI score and decreases dyspareunia, dryness and burning,
especially when compared to sham-laser. However, the certainty of the evidence is low, thus
preventing the recommendation of laser therapy for GSM management.
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Introduction

The genitourinary syndrome of menopause (GSM] is a con-
dition that affects about 50% of postmenopausal women
because of hypoestrogenism in the tissues, which reduces
elastin and collagen, resulting in thinner vaginal epithelium
and higher vaginal pH.(*® The main vulvovaginal symptoms
include vaginal pruritus, dyspareunia, dryness, itching, uri-
nary incontinence, and recurrent urinary tract infections.®
The severity of vulvovaginal symptoms is likely to increase
over time and such symptoms have been associated with
poor quality of life and mental health problems in post-
menopausal women.??)

The available treatment for GSM includes non-hormonal
therapies (vaginal lubricants, moisturizers and ospemifene),
as well as different hormone therapies.”*® The evidence re-
garding the long-term effects of vaginal estrogen use on
endometrial safety is limited, and the adherence rate varies
from 52% to 74%.2%) In addition, some women refuse to under-
go hormone therapy or are at a high risk of complications.®

Vaginal laser therapy is a treatment that has been used
to reduce symptoms of GSM. Its mechanism of action in-
volves the creation of a microtrauma that induces the thick-
ening of epithelium, blood vessel formation, and collagen
synthesis, which stimulate the body’s mechanisms of tissue
repair, growth, and healing.?’® The two types of lasers that
have been mostly evaluated for GSM treatment are carbon
dioxide laser (CO2-laser) and the Erbium: YAG (Er: YAG)
laser.® Due to the current scarcity of available evidence,
vaginal laser therapies are not recommended for treating
the symptoms of GSM by the North American Menopause
Society (NAMS] and are not approved by the US Food and
Drug Administration (FDA).®

Four recently published systematic reviews had omitted
relevant studies and also presented some flaws in the meth-
odology. The first systematic review included 12 prospective
studies with a total of 4569 participants, the second one in-
cluded six randomized clinical trials (RCTs) and a total of 270
women with GSM, the third with 10 controlled intervention
studies, 7 observational cohort and cross-sectional studies
and 47 before-after studies without a control group, whereas
the fourth systematic review included only 3 RCT. These sys-
tematic reviews suggested that vaginal laser treatment may
be effective for postmenopausal women with GSM signs and
symptoms.t®¥) However, in the reviews performed only with
RCT, the authors concluded that further randomized trials
with larger sample sizes are required to investigate whether
vaginal laser therapy could be a potential treatment alterna-
tive for women with contraindications to vaginal estrogen
treatment and other hormonal therapies.("?

Another systematic review published in 2022, which
included only 4 studies with no RCTs, investigated the effect
of vaginal CO2-laser on the management of GSM in gyneco-
logical cancer patients. The authors concluded that there
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is a lack of enough evidence in the literature to support the
impact and safety of the use of vaginal CO2-laser in this
population.t Therefore, there is a clear need to update the
evidence that would ultimately guide health professionals
on the efficacy and safety of vaginal laser in the treatment
of GSM.

Thus, this RCTs systematic review aimed to update the
evidence on the use of vaginal laser to relieve the signs and
symptoms of GSM by including studies that were left out of
the previous articles and, therefore, to verify the certainty
of this evidence for the main outcomes involved in such
therapy.

Methods
This systematic review and meta-analysis of random-
ized controlled trials (RCT) was conducted in accordance
with the recommendations of the Cochrane Handbook for
Systematic Reviews of Interventions™ and 2020 Preferred
Reporting Items for Systematic Review and Meta-analysis
(PRISMA) statement.'® The protocol was prospectively
registered through the International Prospective Register
of Systematic Reviews (PROSPERO/CRD42021253605) and
was previously published in a scientific journal.t™

The review question was: “Is laser therapy an effective
and safe option for treating GSM?” The question was formu-
lated based on the PICOS frameworl, and the elements were
as follow:

e Population/participants: women with GSM;

e Intervention: laser therapy (CO2-laser/ Er: YAG).

e Comparison: no treatment, placebo, vaginal estrogen
therapy (VET);

e QOutcome: vaginal pH, vaginal atrophy, dryness, dyspa-
reunia, itching, burning, female sexual function index
(FSFI), dysuria, urinary frequency, urinary urgency,
urinary incontinence, urinary tract infections, adverse
events, and drop-outs due to adverse events;

e Study design: randomized clinical trials.

Studies selection
Randomized controlled trials with women diagnosed with
GSM, according to new terminology for vulvovaginal atro-
phy from the International Society for the Study of Women'’s
Sexual Health and The North American Menopause Society.
(8 The trials had to use vaginal laser therapy (CO2-laser or Er:
YAG-laser) comparing with placebo (sham-laser), no treat-
ment or vaginal estrogen therapy. Narrative and systematic
reviews, conference abstracts, brief communications, ongo-
ing and preprint RCT or manuscripts with incomplete data
and insufficient information were excluded.

Vaginal atrophy was considered the primary outcome,
being evaluated in the RCTs through the vaginal health index
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questionnaire (VHI), which consists of five measurements:
elasticity, fluid volume, pH, epithelial integrity, and mois-
ture. The following were considered as secondary outcomes:

e Urinary incontinence, as determined using micturi-
tion diaries, the Urinary Distress Inventory-6 (UDI-6),
and the International Consultation on Incontinence
Questionnaire Urinary Incontinence Short Form (ICIQ-
Ul SF);

e Dyspareunia and dryness, which were evaluated using
three different visual analog scale (VAS): 0-10, 0-5 and
0-3;

e Itching, burning, and dysuria, which were evaluated us-
ing the 0-10 Vaginal Assessment Scale (VAS);

e Female sexual function index (FSFI), that measure
sexual functioning of women in six different domains:
desire, arousal, lubrication, orgasm, satisfaction and
pain;(®

e Frequency and urinary urgency, evaluated in RCTs
with different methodologies, such as micturition
diaries, the Overactive Bladder Questionnaire Short
Form (OAB-Q SF), the ICIQ- Female Lower Urinary Tract
Symptoms (ICIQ-FLUTS),9 and the UDI-6;

e Urinary tract infections, assessed through urine
culture;

e Adverse events and drop-outs due to side effects.

Data sources

The manuscripts published from inception until May 2023
were systematically searched in the following databases:
PubMed; Embase; Scopus; Web of Science; the Cochrane
Central Register of Controlled Trials (CENTRAL); CINAHL;
and clinical trial databases (www.trialscentral.org, www.
controlled-trials.com, and clinicaltrials.gov). Reference
lists of relevant primary studies and review articles were
searched manually with no restriction regarding the lan-
guage and year of publication. The search was performed
with a combination of Medical Subject Headings (MESH)
and “entry terms”. The complete electronic search strategy
for each database is presented in (Chart 1).

Data collection
The retrieved literature was imported into Rayyan (https:/
www.rayyan.ai/]) software, from which the duplicate articles
were eliminated. Two authors evaluated the publications for
inclusion based on the title and abstract, followed by review-
ing the relevant full-text articles. In addition, the two authors
manually searched the references of each article for poten-
tial other eligible studies. Disagreements during the review
process were addressed by consensus, with the involvement
of a third author.

Two authors extracted data independently, and the ex-
tracted resultswere checked by athird author. Astandardized

Chart 1. Search strategies
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Cochrane Library search strategy

Number

Search items

Postmenopausal

Postmenopausal women

Menopausal genitourinary syndrome

Vaginal atrophy

Vulvovaginal atrophy

OR/1-6

Laser

Laser therapy

O|lo|(VN|lo|(o|d|w|p|=

Vaginal laser therapy

OR/7-10

pH

Dyspareunia

Itching

Burning

Dysuria

Urinary tract infections

Urinary frequency

Urinary incontinence

Vulvovaginal atrophy

6 AND 10 AND 20

EMBASE search strategy

Number

Search items

Postmenopausal

Postmenopausal women

Menopausal genitourinary syndrome

Vaginal atrophy

Vulvovaginal atrophy

OR/1-6

Laser

Laser therapy

O|lo|N|o|(o|s|w|r

Vaginal laser therapy

OR/7-10

pH

Dyspareunia

Itching

Burning

Dysuria

Urinary tract infections

Urinary frequency

Urinary incontinence

Vulvovaginal atrophy

6 AND 10 AND 20

MEDLINE search strategy

Number

Search items

Postmenopausal

Postmenopausal women

Menopausal genitourinary syndrome

Vaginal atrophy

Vulvovaginal atrophy

OR/1-6

Laser

Laser therapy

O|lo|(N|o|o|~|w|[P]|=

Vaginal laser therapy

OR/7-10

pH

Dyspareunia

Itching

Burning

Dysuria

Urinary tract infections

Urinary frequency

Urinary incontinence
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Continuation.

MEDLINE search strategy

Number Search items

19 Vulvovaginal atrophy

20 6 AND 10 AND 20
Scopus search strategy

Number Search items
Postmenopausal

2 Postmenopausal women

3 Menopausal genitourinary syndrome

4 Vaginal atrophy

5 Vulvovaginal atrophy

6 OR/1-6

7 Laser

8 Laser therapy

9 Vaginal laser therapy

10 OR/7-10

n pH

12 Dyspareunia

13 Itching

14 Burning

15 Dysuria

16 Urinary tract infections

17 Urinary frequency

18 Urinary incontinence

19 Vulvovaginal atrophy

20 6 AND 10 AND 20
Web of Science search strategy

Number Search items

1 Postmenopausal

2 Postmenopausal women

3 Menopausal genitourinary syndrome

4 Vaginal atrophy

5 Vulvovaginal atrophy

6 OR/1-6

7 Laser

8 Laser therapy

9 Vaginal laser therapy

10 OR/7-10

n pH

12 Dyspareunia

13 Itching

14 Burning

15 Dysuria

16 Urinary tract infections

17 Urinary frequency

18 Urinary incontinence

19 Vulvovaginal atrophy

20 6 AND 10 AND 20
Clinical trial databases search strategy

Number Search items

1 Postmenopausal

2 Postmenopausal women

3 Menopausal genitourinary syndrome

4 Vaginal atrophy

5 Vulvovaginal atrophy

6 OR/1-6

7 Laser

8 Laser therapy

9 Vaginal laser therapy

10 OR/7-10

n 6 AND 10

data extraction form was used to collect the following data:
names of authors; year of publication; country; study design;
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sample, mean age (in years); inclusion criteria; therapeutic
protocol; follow-up; and outcomes. In case of additional in-
formation was needed, the corresponding author was con-
tacted by email. Three authors independently assessed the
risk of bias of the selected studies using the Cochrane risk
of bias tool.?" Disagreements were resolved by consensus,
with the involvement of a fourth author. Certainty of evi-
dence was graded using the Grading of Recommendations,
Assessment, Development and Evaluation (GRADE) ap-
proach for primary outcomes and serious adverse events.?

For each included RCTs, continuous outcomes were
presented as mean + standard deviation, mean differences
(MD), standardised mean diferences (SMD), or hazard ratios
(HR) with inverse-variance fixed-effect or random-effects
analysis and dichotomous outcomes as risk ratios (RRs)
with Mantel-Haenszel random-effects analysis and 95%
confidence intervals (Cl) for all outcome measurements.
The heterogeneity among studies was quantified using
Cochran’s Q test and the inconsistency |12 test. When 12 was
between 0 and 50%, the heterogeneity was acceptable. The
funnel plots, used when more than 10 studies were included
in the meta-analysis, were adopted to assess the publica-
tion bias. For data with an asymmetric funnel plot, Egger’s
linear regression test was additionally performed. The
trim and fill method was used to correct publication bias.
Sensitivity analyses were carried out to find out whether the
quality of each eligible study might influence the result. A
sensitivity analysis was conducted removing each individu-
al RCTs to ensure that a single study did not affect the over-
allmeta-analysis. Statistical analyses were performed using
Review Manager (RevMan) software version 5.4 and STATA
version 16.1.

Results

A total of 1114 studies were retrieved from the databases.
After excluding 301 duplicates, 813 articles were left. Based
on the inclusion selection criteria, authors read 15 articles
forretrieval and assessed 14 full texts for eligibility. Together
with the five studies identified from other sources, 12 RCT
have been included in the final review.(®2023% Ng additional
study was selected after checking the reference lists from
the eligible articles. Details of the study selection and re-
view flowchart are presented in figure 1.

The 12 RCTs were published between 2017 and 2023
and involved patients from Iran, Australia,®® Belgium,©2
Brazil,2%) Greece, % |taly,®® Thailand,?*?7 and USA.(29 All
clinical trials were included in the qualitative synthesis and
meta-analysis. The included RCTs had a total of 5147 partic-
ipants who were randomized to receive laser therapy, estro-
gen, promestriene or sham-laser (placebo), with amean age
ranging from 57.6 to 63.1 years. The CO2-laser was used in 11
RCTs,820232426-32) whereas Erbium: YAG laser was used in only
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Identification of studies via databases and registers Identification of studies via other methods

<
)
B
©
£
&
iz
=
o
B

Screening

Records identified from*:
Cochrane Library (n=96)
Embase (n=480)
Pubmed/MEDLINE (34)
Scopus (n=170)

Web os Science (n=277)
Clinical trial databases (n=57)

Records removed before
screening:
Duplicate records removed
(n=301)

Records identified from:
Websites (n=1)
Citation searching (n=4)

(n=15)

(n=1)

Total (n=1114)
Records screened Records excluded by title and
(n=813) j—) abstracts
(n=798)
Reports sought for retrieval Reports not retrieved Reports sought for retrieval

(n=5)

!

!

Reports assessed for elegibility
(n=14)

—

Reports excluded:
Register with no results (n=3)
Observational study (n=2)
Does not evaluate required
parameters (n=2)

Reports assessed for elegibility
(n=5)

Studies included in review
(n=12)

Reports in meta-analysis
(n=12)

Included

Figure 1. PRISMA flowchart

one.?® Among the included clinical trials, ten(®?2023252830-32)
provided data on vaginal health index (VHI) and female sex-
ual function index (FSFI), 8(82%26283032) gn dyspareunia and
dysuria and only a few evaluated outcomes such as urinary
incontinence,®%3" vaginal pH,?2'32 and visual analog score
(VAS).(2026273032) The characteristics of the included trials
are presented in chart 2.

The risk of bias of each trial across 5 evaluated do-
mains is shown in figure 2. Overall, five RCT had a low risk of
reporting bias, (823242632 fiye had some concerns(?%#.2%80 gnd
two had high risk of bias.?%) Most of the trials presented
some concerns and high risk due to the lack of clarity about
the process of randomization and blinding.

Inthe VHI meta-analysis (Figure 3), the mean differenc-
es (MD) were significantly greater among women random-
ized to receive laser therapy (MD=1.62; 95% C1=0.02 to 3.23).
After sensitivity analysis, including only clinical trials that
compared laser therapy with sham, an improvement was ob-
served in the group that received laser with reduced hetero-
geneity (SMD=0.40; 95% CI=0.16 to 0.64). In addition, no het-
erogeneity was detected, especially when the analysis was
performed with RCTs comparing CO,_-laser with sham-laser
(MD=2.21; 95% CI=1.25 to 3.16), indicating that carbon diox-
ide laser therapy is effective in improving VHI.

When comparing the laser group with the control group,
the MD in the pooled analysis for FSFI did not differ signifi-
cantly between laser therapy and other therapies from base-
line to the end of follow-up (MD= 2.46; 95% Cl=-3.60 to 8.52),
as shown in figure 4.

The SMD in the pooled analysis for dyspareunia, dry-
ness and burning differ significantly between carbon diox-
ide laser therapy and sham-laser from baseline to the end of
follow-up (SMD=-0.85; 95% Cl=-1.59 to -0.10), (SMD=-0.62;
95% Cl=-1.12 to -0.12) and (SMD= -0.64; 95% Cl=-1.28 to
-0.01), respectively (Figure 5).

The pooled analysis for the other outcomes (VAS,
Vagina pH, Dysuria, Itching, Urinary frequency by ICIQ-Ul SF
and Urinary incontinence] (Figure 8).

No serious adverse events were reported by the women
treated with laser therapy. The most reported mild side effects
were irritation, discomfort, and vaginal discharge. Egger’s
test did not reveal statistically significant publication bias
for the RCTs that evaluated FSFI. For all other outcomes con-
sidered in the meta-analysis, the test indicated statistically
significant publication bias. Chart 3 presents the certainty of
evidence for each of the outcomes assessed in the RCTs. The
primary outcome, VHI, as well as eight other outcomes, were
classified as having low certainty of evidence according to
GRADE guidelines. Vaginal Assessment Scale (VAS]) and vagi-
nal pH had very low certainty of evidence.

Discussion

In this meta-analysis, conducted with 12 RCTs and more than
5000 participants, CO, laser therapy significantly improved
VHI score and decreased dyspareunia, dryness and burning
when compared to sham-laser. However, low certainty of ev-
idence was observed for all these outcomes.

Rev Bras Ginecol Obstet. 2024;46:rbgo38. 5
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systematic review and meta-analysis of randomized controlled trial

Laser therapy for genitourinary syndrome of menopause

Pessoa LL, Souza AT, Sarmento AC, Costa AP, Santos IK, Azevedo EP, et al

‘(IWA) xapu] uoreaniejy jewBep ‘(JHA) xapu| yieaH jeulbep ‘(Ws9) asnedoualy jo swoipudg Areuunonuag ‘(A|) jeurBeaenu| ‘(|454) xapu| uoioun jenxags ajewa ‘(SyA) 81eos anbojeuy 1ensip ‘(YAA) Aydoay jewBeronnp ‘(1 0y) s1ewl pajjoljuoo paziwopuey (abues ajienbiajul) uelpajy 4 (UOULIASQ PLEPUE]S F UBS|y

(9-1an) wuo4 Poys Arouanu| ssansig Aeuun * (jnn) eousuyuooul Areuun abin ‘(4) Aouenbayoipey) ‘((OSA) aireuuonsany woidwAig jeuiberoan (D101) 1oppelg 8A0BIBAQ 811BUUOLISENE) BOUBULUOOU| UO U0} NSUOY JeUOL eUIaIu|

(s1eah) abe ueapy

*ON ‘sjuedionpied

al0w 02
10 31095 WoydwAg awosiaylog
150y ue Ag umoys (eunsAp pue
Hd jeuiBen {a100s |HA ‘8100 gyQ elunatedsAp ‘Buiuing jeurbea
-DI91 ‘81095 454 ‘Buyon jeurbe ‘Buiwung ‘Buryon jeurben ‘ssauhip rewiben 62 pazAjeuy 82 pazAjeuy
TeuiBen ‘8100s SyA ‘Buruung jewiBep $)98M  Alana *9'1) WSO 40 swoldwAs a1anas 0€ pa1eoo|y 0€ pa1eoo|y ze(€202)
‘eunsAQ ‘ssauhip jeurbep syuow g sadeiay] 1ase] g 0] 81EI8POW UM UBWOM | 0E'9F 029G | =LOLFObLS L 2 09 POZMLOPUEBY | (09 PAZIUOPUEY 1asej-weys 18s€)-200 19¥ wmbjag ‘Te1a abeq
08 pazAjeuy
‘uonouUNySAp jenxas 28 paleso)y
s)9am 7 Alana pue ‘swoydwAs yAA Jo souasaid ELFLLS 92 peziwopuey
‘UONIOBYSIIES TENXBS BUIULIBEP SU01SSas 43 £ 8y} ‘UOIIBNLISUBL JO UOTBUIULIAY dnoub 43 dnoub 43
0} pasn a1am Sy pue [HA ‘(2L-DSId) dnoub 43 8y} 18)Je 1eaA auo }sea) e pue 8. pazhjeuy
aureuuonsanb jenxas aouaunuooul Areuun $am  Alana “WAA 01 anp swiaqoud jenxas 2LFEIS 64 pazhjeuy 28 pareso)y ER]
/asdejoud ueblo o1ad ‘uomppe uj Y9I 8YY sa1delayy Jase) g ‘as1n0018}ul 1enxas ‘swoydwiAs dnoif 2dnoib 4y 28 pareso)y 9v2 paziwopuey X ©2(0202)
Buisn pajenjeas sem sousunuooul Areunn sy9emg dnoib 1ase)-200 INJo Aloysiy ynm uswom | G'LLF8'YS 18s€)-200 3 t18s8)-200 | 92 peziwopuey | dnoub iesel-gog lese)-weys 185€1-200 10 uey| ‘e 18 teyay3
dn-mono4
PUE S)UBWIIEAL} |]E PUBIE 0] B]qe
pue Bunm pue quasuod apiroid
01 Annge quawgea Jo syjuow
g9 uiynm Asabuns anoniysuooas
owjad ou ‘||| a6e3s 62(0-d0d)
wa3sAg uoneoynueny) asdejoid
uebiQ o1n)ad uey) ssa) asdejoud
‘G < Hd jeurBen e pue G| > 8109s 82
|HA UUBWYOEG €LI0]9 B U0 Paseq
“aj11-J0-Anenb uo 10edwn pue Aydosye jewrben pey ‘uonouny
‘Ayayes ‘uoouny |ENXaS ‘g1 8W0S1aY10q 1eNXas JO SNO.ISAP 818M 0yM
‘swordwAs W9 ‘yieay ewrbea uo PUE 819A8S-3118POUL SE Pajel
JuBWIEaL} 4O J0edWl By} BUILLLBIBP O} 818M ssauAup jewiben 1o elunatedsAp 2L pazAjeuy LL pazAjeuy w2(1202)
saA08[qo Alepuooag "elunaiedsAp paje)as s)8am g Atana ynm (Awozoaioydoo jesareng 1sod 91 pareoo)y 1 pareaony BlRMpURY|
-WS9 uruawanoidun semjuodpus Arewtd syuow g sadeiay) 1ase) g -smejs 10) uawom jesnedousiy | 4(59-95) BS o(99-v8) 19 0 2 0 PAZILOPUEY | OF PaZIUOpPUEY 1ase)-weys 195€1-200 10¥ vsn pue ynig
‘uawiom Jje ur swordwAs
9W0S18Y10q 1SOW 0M] 8} 8q 0}
*SJUBAT BSIBAPY Pey WS 03 parejal ewunaredsAp
pue ‘8ousuuooul Areuu ‘@ouspiloul pue ssauAig nu) abe ou ynm
uonounysAp jenxas ul sabueyy ‘sousproul ‘Aya100g asnedoualy ueouawy
ewunatedsAp pue ssauhup ur sabueyg YHON 8Y] pue yyesH jenxas
‘g-1an w1 sabuey ‘Ansuaiul eunsAp pue S,usWoM Jo Apms 8y} 104 Aye1008
‘Buiwung ‘Buryon ur sabueyg ‘Burtuonouny 1euoleusalu| ayy Aq uomuyap 0€ pazAjeuy 82 pazAjeuy
1enxas jo syoadse ui sabueyq ‘Ansusiut yiuow | Arona ayj 0} Buipiogoe sisoubep YS9 0€ pa1eoo|y 0€ pa1eoo|y Aey| pue 2(1202)
ewunatedsAp pue ssauAip w sabueyn syjuow ¢ sardelay) Jase) g UYnm uswom jesnedousunsod 0'9F 1’85 69 F 075 0 0 09 paziwopuey| 09 paziwopuey| lasel-weys 18se)-209 10¥ 808819 “]e 18 al0jenjes
*(9-1an) swordwAs Areunn ayy pue (1454)
uonounyjenxas ‘(yAIQ) 81 Jo Apjenb ‘saioos 'SV U0 W /Z Jo ssauhip jeurben
IWA'HA PBPNIoU S3W00IN0 Atepuooag 8W0s18Y10q papiodal pue syluow 2¢ pazhjeuy 0€ pazAjeuy
“(syA) ssauhup reurben jo Juswanoiduil yiuow | Arana 21 1S€8) B 10} UOLIENLISUBW JO GE P8R0y € pareoo|y weauo uabonsa @(0202)
sapnjoul 8woano Arewud ay | syuow g saideioy] 1ese| g | 89UBSqE YNM uswom jesnedousiy L F09 8F19 L 2 69 PaZIWIOpUEY | BY PAZILIOPUEY JewBep 185€1-200 1Y vsn ‘|e18 osieted
P dnosb 10u09 uoyuanIalu| 1013u09 uonuaALalu|
painseaw sawoang hﬂ”ﬂ_“ﬁ_ u_wﬂw_“ﬁ“_:._. ELI83110 Uo1SNjoU| noib104u0d uonuaAIBIU| dn mopj04 033507 juswyoiuz Nosuog uonuaniau| .M”_Mwm_u Anunog 1eah Yoyny

‘uonENURUOg

7

rbgo38.

Rev Bras Ginecol Obstet. 2024;46



Laser therapy for genitourinary syndrome of menopause: systematic review and meta-analysis of randomized controlled trial

Pessoa LL, Souza AT, Sarmento AC, Costa AP, Santos IK, Azevedo EP, et al

Study

Aguiar et al, 2020
Cruff J et al, 2021
Cruzetal, 2017
Eftekhar T et al, 2021
Fiona G. Liet al,2020
Girardelli et al, 2017
Page et al, 2022
Paraiso et al, 2019
Politano et al, 2019
Ruanphoo et al, 2017
Salvatore et al, 2020

Singwongsa et al, 2019

Risk of bias domains

D1 D2 D3 D4 D5 Overall

Initially, considering the pooled analysis of the 8 RCTs,
in which there was a comparison of laser therapy with top-
ical estrogen, promestriene and sham-laser, a slight im-
provement was found in the vaginal health index (VHI] of
the participants treated with CO2-laser, or Er: YAG-laser.
However, when analyzing only the results of clinical trials
in which there was a comparison of CO2-laser with sham-la-
ser, a significant improvement in VHI score was found in
the group treated with CO2-laser without any heterogene-
ity. In a systematic review published in 2022, the authors
concluded that further well-designed clinical trials with
sham-laser control groups are needed in order to provide
better evidence on the efficacy of CO2-laser therapy, which
was confirmed in this pooled analysis with regard to a sig-
nificant improvement in VHI scores in women treated with
CO2-laser.

Mension et al.f® performed a systematic review in
which they also concluded that the vaginal laser seems to
improve scores on VHI. It should be noted that VHI evaluates
4 points upon the subjective criteria of the physician: elas-
ticity, fluid volume, epithelial integrity, and moisture, and

Domains: Judgement
D1: Bias arising from the randomization process. . . . . . .
D2: Bias due to deviations from intended intervention. . High 1 pOInt that can be Ob]eCtWEl\/ eVaanted, Wthh 1S the pHy
D3: Bias due to missi t data. - Some concerns . . . . . . .
D2 Bing i monstrment of the outseme. ® Lo with higher VHI scores indicating better vaginal health. This
D5: Bias in selection of the reported result. . P .
subjectivity probably influences the average scores found
Figure 2. Risk of bias of included clinical trials in clinical trials, especially in those in which the laser was
Laser Control Mean Difference Mean Difference
Study or Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cruffetal, 2021 3 06 12 § 07 16 148% -200(248,-152 -
Eftekhar etal, 2021 127 48 78 105 4 79 135% 220(0.82,3.58) &
Uetal, 2020 143 129 38 147 13 40 51%  -0401615,5.35) ——
Page etal, 2020 146 467 29 119 375 29 11.7% 270[052,4.88) e
Paraiso etal,, 2020 08 07 30 12 08 32 148% -030[070,0.10] 1
Poltano etal, 2019 1868 32 24 1044 278 24 128% 8.24 [6.54,9.94] Sy
Ruanphoo etal, 2017 347 372 31 133 326 32 127%  2141041,387) —
Singwongsa etal, 2020 329 077 17 3147 17 146%  029[0.38,0.95] §
Total (95% C1) 259 269 100.0%  1.62[0.02,3.23) L 4
Heterogeneity. Tau® = 4.47, Chi*= 17558, ¢f= 7 (P < 0.00001); # = 96% _110 5 1:0

Test for overall effect Z=1,98 (P = 0.05)

t
5
Favours (control] Favours [Laser]

Laser Control Std. Mean Difference §td. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Eftekhar etal, 2021 127 48 78 105 4 79 331% 050(0.18,0.81) -
Lietal, 2020 143 129 38 147 13 40 215% -0.0310.47,0.41) sy
Page etal,, 2020 146 467 29 119 375 29 166% 063(0.10,1.16) =
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Total (95% Cl) 193 197 100.0% 0.40[0.16, 0.64] L 2
Heterogenelty. Tau* = 0.02; Chi*= 5.43, df= 4 (P = 0.25); I*= 26% ‘2 t + é

Test for overall effect: Z= 3.23 (P = 0.001)

Favours [control] Favours [Laser)

Laser Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% C1
Eftekhar etal, 2021 127 48 78 105 4 79 476% 220(0.82,359) -+
Lietal, 2020 143 129 38 147 13 40 28% -040[-615535) ——r—
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Ruanphoo et al,, 2017 347 372 3 133 325 32 305% 214(041,387) T
Total (95% Cl) 176 180 100.0% 2.21([1.25,3.16) *
Heterogeneity: Chi®= 0.99, df= 3 (P = 0.80), P= 0% 130 55 } 1?0

Testfor overall effect Z= 4.53 (P < 0.00001)

Favours [control] Favours [Laser]

A-VHI meta-analysis; B - VHI sensitivity analysis including only RCTs with sham group comparison; C - VHI-CO2 laser sensitivity analysis including only RCTs with sham group comparison

Figure 3. Forest plots of VHI
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Laser Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% C1
Cruzetal, 2018 144 78 13 254 168 14 128% -11.00(20.77,-1.23)

Girardelli etal, 2017 233 123 27 113 84 28 165% 1200[6.41,17.59 =
Page etal,, 2020 139 835 29 143 67 29 178% -0.40[-4.30,3.50)

Paraiso etal,, 2020 17 67 30 49 83 32 179% -3.206.94,054)

Politano etal,, 2019 205 868 24 178 71 24 173% 270(1.79,7.19)

Salvatore etal,, 2020 238 66 28 122 83 30 178% 11.60[7.7515.49) S e
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Heterogeneity. Tau™= 49.84; Chi*= 50.52, df= 5 (P < 0.00001); F= 90%
Testfor overall effect Z= 0.80 (P = 0.43)

-20 20
Favours [Control] Favours [Laser]

Figure 4. Female Sexual Function Index
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Page etal, 2020 15 21 29 25 08 29 325% -062[1.15,-0.09] el
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Heterogeneity: Tau"= 0.13; Chi*= §.78, df= 2 (P = 0.06), F= 65% ¢‘ ‘i ] ; ;

Test for overall effect Z= 2.44 (P=0.01) Favours [Laser] Favours [Control]
Laser Control Std. Mean Difference Std. Mean Difference

Study or Sul Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Lietal, 2020 9 41 38 171 92 40 342% ~1.121.60,-0.64) -

Page etal,, 2020 2 29 29 21 28 29 332% -0.03-0.55, 0.48]

Salvatore et al,, 2020 14 24 28 37 34 30 326% -0.77 11.30,-0.23] -

Total (95% CI) 95 99 100.0% -0.64[-1.28,-0.01] <

Heterogeneity. Tau®= 0.25, Chi*= 9.31, df= 2 (P = 0.010), F= 79% -|‘U t 3 |:(I

Testfor overall effect Z=1.99 (P = 0.05)

-5
Favours [Laser] Favours [Control]

A - sensitivity analysis of dyspareunia including only RCTs with sham group; B - sensitivity analysis of dryness including only RCTs with sham group; C - sensitivity analysis of burning including only RCTs with sham group

Figure 5. Forest plots of dyspareunia, dryness and burning
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Figure 6. Forest plots of VAS, Vagina pH, Dysuria, Itching, Urinary frequency by ICIQ-UI SF and Urinary incontinence
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Chart 3. GRADE certainty of evidence

N9 of Anticipated absolute effects .
participants Certafnty of
Outcomes . . . . the evidence
(studies) Risk difference with [Laser
(GRADE)
Follow-up therapy]
Vaginal 448 MD 1.21 lower ®000
Assessment (6 RCTs) (2.35 lower to 0.07 higher) Very low®®
Scale (VAS) 3 weeks-12
months
VHI 528 SMD 0.4 SD higher [:21521e]e)
(8 RCTs) (0.16 higher to 0.64 higher) Low
4 weeks-12
months
FSFI 308 MD 2.46 higher [:2521e]e)
(6 RCTs) (3.6 lower to 8.52 higher) Low®
3 weeks-12
months
Vaginal pH 198 SMD 1.14 SD lower ®000
(3RCTs) (2.6 lower to 0.32 higher) Very lowdefs
3 weeks-12
months
Dyspareunia 249 SMD 0.85 SD lower 15 Te)e)
(4 RCTs) (1.59 lower to 0.1 lower) Lowhii
12 weeks-12
months
Dysuria 256 MD 1.12 lower 15 Te)e)
(4 RCTs) (1.6 lower to 0.64 lower) Low
3 weeks-12
months
Dryness 194 SMD 0.62 SD lower [¢1:>Te)e)
(3RCTs) (1.12 lower to 0.12 lower) Low
12 weeks-12
months
Burning 194 SMD 0.64 SD lower D00
(3RCTs) (1.28 lower to 0.01 lower) Low
12 weeks-12
months
Itching 257 SMD 0.43 SD lower ®e00
(4 RCTs) (1.04 lower to 0.17 higher) Low
3 weeks-12
months
Urinary 106 SMD 0.64 SD lower ®e00
frequency (2 RCTs) (113 lower to 0.14 lower) Low
(IciqQ-un 3 weeks-12
months
Urinary 205 MD 1.04 lower [15Te)e)
incontinence (2 RCTs) (1.55 lower to 0.54 lower) Low
3 weeks-12
months

compared with topical hormone vaginal therapy. This may
explain the slight improvement observed when the results
of the 8 RCTs were analyzed together.

The 2022 hormone therapy position statement of The
North American Menopause Society (NAMS)® reports that
estrogen therapy (ET), specifically vaginal estrogen therapy
(VET), is an effective treatment for GSM, with no evidence
to suggest a difference in safety or efficacy between the
various VET preparations. Thus, VET will likely increase VHI
scores, justifying similar mean scores found in the groups
randomized to CO2-laser and to VET. Therefore, it seems that
when the RCTs that compared VET was removed from the
meta-analysis and only the trials comparing CO2-laser to
sham-laser were analyzed, VHI scores became significantly
higher in laser-treated participants.

10 Rev Bras Ginecol Obstet. 2024;46:rbgo38.

Another meta-analysis also showed a significant reduc-
tion in dyspareunia, dryness and burning in women treated
with laser.33 Only a single study evaluated the certainty of
the evidence using GRADE,®¥ in which the authors also clas-
sified the quality of the body of evidence as “low” or “very low".
In our meta-analysis, the evidence was downgraded especially
by inconsistency, uncertain or high risk of bias in most RCTs.

Some systematic reviews have concluded that CO2-
laser has been associated with a significant improvement in
Female Sexual Function Index (FSFI) scorein comparison with
that of the sham-laser group,('*"*33 which was not observed in
this current meta-analysis. It seems that the inclusion of less
RCTs in these previous studies and the fact that observational
studies were included in only two of them might have result-
ed in the observed improvement in the FSFI, which was not
confirmed when comparing the results of the 6 clinical trials
included in this review that evaluated this outcome.

Furthermore, no significant differences were found be-
tween CO2-laser, sham-laser and VET from baseline to the
end of follow-up regarding the VAS score, vaginal pH, itching
and urinary frequency. Similar results were reported by Jang
etal,,'9while Khamis et al."® reported that CO2-laser was as-
sociated with a significant reduction in VAS and Urogenital
Distress Inventory-6 scores when compared to those of the
sham-laser group. The non-significant results found in this
meta-analysis seems to be due to the small number of clin-
ical trials in which these outcomes were evaluated. Another
possible explanation may be the number of sections and the
transient effect on these outcomes with the application of
vaginal laser.

To the best of our knowledge, this is the RCTs me-
ta-analysis that assessed the effectiveness of laser therapy
in the management of GSM with the largest number of stud-
ies included. In addition, there was an assessment of the
certainty of the evidence, as determined by GRADE, as well
as the sensitivity analysis which was performed following
Cochrane recommendations. However, it has some limita-
tions, as most RCTs included had an uncertainty and high
risk of bias, which makes us warn that the placebo effect
cannot be ruled out. Finally, the different follow-up time in
the included clinical trials, ranging from 4 to 24 weeks, and
the lack of standardization in laser treatment might compro-
mise the generalization of the results.

Conclusion

Carbon dioxide laser (CO2-laser) increases VHI score and
decreases dyspareunia, dryness and burning, especially
when compared to sham-laser. However, the certainty of the
evidence is low, preventing the recommendation of incorpo-
rating the laser therapy in the management of GSM until fu-
ture studies demonstrate a significant improvement in the
quality of the evidence.
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