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Abstract

Importance: Hormone treatments for genitourinary syndrome of meno-
pause (GSM) symptoms have limitations. There is interest in nonhormone
therapies, including energy-based interventions. Benefits and harms
of energy-based interventions are not currently well known.
Objective: The aim of this study was to assess the benefits and harms
of energy-based therapies (eg, CO, laser, Er:YAG laser, and radiofre-
quency) for GSM. Outcomes of interest are the eight “Core Outcomes
in Menopause” and include the following: dyspareunia, vulvovaginal
dryness, vulvovaginal discomfort/irritation, dysuria, change in most
bothersome symptom, quality of life, treatment satisfaction, and treat-
ment adverse effects.

Evidence Review: Eligible studies included English language ran-
domized controlled trials (RCT) or prospective observational studies of en-
ergy-based treatments with 28 weeks follow-up in postmenopausal women
with 21 GSM symptom and studies of any design reporting adverse effects
212 months postintervention. Ovid/MEDLINE, Embase, and CINAHL
were searched from inception to December 11, 2023 using vocabulary
and natural language terms, along with free-text words. Two authors ex-
tracted data and assessed the quality of included studies.

Findings: We identified 32 unique studies (16 RCT; 1 quasi-RCT; 15
nonrandomized). Ten RCT and the quasi-RCT were rated low to mod-
erate risk of bias (RoB) and underwent data extraction. Included stud-
ies evaluated CO, laser (k = 7), Er:YAG laser (k = 3), or radiofre-
quency and CO, laser (k = 1). CO, laser compared with sham
(k = 4) may result in little to no difference in dysuria, dyspareunia,
or quality of life (low certainty of evidence [COE]). CO, laser com-
pared with vaginal conjugated estrogens cream (k = 2) may result in
little to no difference in dyspareunia, dryness, discomfort/irritation,
dysuria, or quality of life (low COE). Treatment effects on all other
outcomes and effects of Er:YAG laser or radiofrequency on any out-
come are very uncertain (very low COE). Studies noted few adverse
events and no serious adverse events.

Conclusions and Relevance: CO, laser resulted in little to no differ-
ence in outcomes compared with sham or vaginal estrogen; the evi-
dence is very uncertain on the effect of energy-based interventions
versus all other comparators for all other outcomes. Adverse event
reporting was limited. There is a need for further evidence assessing
energy-based interventions.
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G enitourinary syndrome of menopause (GSM) describes
symptoms and physical changes associated with declining
estrogen and androgen concentrations in the genitourinary tract
after menopause. Estimates of GSM prevalence vary from 13%
to 87%." Core GSM therapies, including vaginal estrogens and
vaginal moisturizers and lubricants, locally replace premenopausal
hormones and/or secretions to reduce bothersome symptoms like
vaginal dryness and dyspareunia. Limitations of hormone and top-
ical treatments for GSM include inconsistent long-term use and
concerns about potential harms for survivors of, and those at risk
for, reproductive or hormone-sensitive cancers. Interest in nontradi-
tional interventions is growing, including energy-based (EB) treat-
ments such as laser and radiofrequency (RF) devices.

Lasers and RF devices have been available as medical
therapies for decades™* and are used in dermatology, surgery,
oncology, and ophthalmology.** The US Food and Drug Ad-
ministration (FDA) has cleared EB devices for general indica-
tions in gynecology.® However, the safety and effectiveness of
EB devices for menopausal symptoms has not been evaluated by the
FDA. In 2018, the FDA issued a warning regarding lasers and other
EB devices for “vaginal rejuvenation” (ie, to treat conditions and
symptoms related to menopause, urinary incontinence, or sexual
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function).” Nevertheless, EB treatments are current%y marketed to
women unable or unwilling to use other therapies.

The most commonly used lasers for GSM are fractional
microablative carbon dioxide (CO,) and nonablative erbium-
doped yttrium aluminum garnet (Er:YAG).>° Microablative la-
sers burn a grid of tiny holes in the surface tissue. Fractional lasers
split the laser beam into columns, sparing the tissue between the
columns to speed recovery. Nonablative lasers heat underlying
tissue without harming surface tissue.”'® RF devices use elec-
tromagnetic current to generate heat due to tissue resistance to
the electromagnetic current."

This systematic review was conducted to assess the bene-
fits and harms of EB interventions for GSM symptoms to in-
form clinical decision making for clinicians and women. Previ-
ous reviews' '!° have focused on CO, lasers and have not used
the Core Outcomes in Menopause (COMMA) framework.'®

METHODS/LITERATURE SEARCH

We searched MEDLINE, Embase, and CINAHL from data-
base inception through December 11, 2023 (Supplemental Digital
Content, http:/links.lww.com/MENO/B328) supplemented by cita-
tion searches of relevant systematic reviews and original research.
Protocol registered in PROSPERO (CRD42023400684).

Randomized controlled trials (RCT) and prospective observa-
tional studies with a concurrent control group were eligible if they
enrolled postmenopausal women with 21 symptom of GSM,
evaluated EB treatments, were 28 weeks in duration, enrolled
220 per arm, and reported =1 prespecified outcome of interest.
Nonrandomized and uncontrolled studies were eligible for long-term
adverse event analysis if they reported follow-up of 212 months. Ab-
stracts were screened by two independent reviewers, with the assis-
tance of DistillerSR's Artificial Intelligence System (DAISY). Arti-
cles included by any reviewer at abstract level underwent full-text re-
view by two independent reviewers.

Risk of bias (RoB) was assessed by one author and reviewed
by a second usmg standard tools for randomized'” and nonran-
domized studies.”® Effectiveness and harms outcomes were ex-
tracted only from RCT or quasi-RCT deemed low or some concerns
RoB; long-term harms data were extracted from nonrandomized
and uncontrolled studies regardless of RoB.

Study characteristics and outcomes data were abstracted by
one reviewer and overread by a second. Outcomes of interest in-
cluded the eight COMMA outcomes'®: not all studies reported
all COMMA outcomes; we present data as reported by authors.

We narratively summarized outcomes for each intervention/
comparator group. We were unable to perform meta-analysis of re-
sults due to variability in populations, interventions, comparisons,
and outcomes. Extracted results include change from baseline to fol-
low-up means and between-group statistical testing, Certainty of ev-
idence (COE) for COMMA outcomes was determined usmg the
GRADE approach and was based on statistical 51gmﬁcance

RESULTS
This review is part of a larger review assessing all treat-
ments for GSM.?° The overall search identified 11,993 unique
articles; 32 EB treatment studies (34 publications) met inclusion
criteria (Fig. 1). Of the 32 studies, 16 were RCT, one was a
quasi-randomized study, and 15 were noncontrolled. The noncon-
trolled studies were all rated critical or serious RoB and used only
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Key points

¢ Question/Objective: Assess effects of energy-based
interventions for genitourinary syndrome of menopause
(GSM).

e Findings: Eleven studies (n = 869) with “low” or “some
concerns” risk of bias were included. Seven evaluated
CO; laser, three Er:YAG laser, and one CO, laser or radio-
frequency. CO, and Er:YAG lasers may result in little to no
difference for certain GSM symptoms versus sham. Evi-
dence is uncertain for other interventions, comparators,
and outcomes. Harms reporting was limited.

* Meaning: Energy-based interventions are marketed to
women unable or unwilling to use GSM therapies. Evi-
dence on their effects is sparse. Additional research is
needed to assess harms and determine if benefits exist.

for assessment of long-term (212 months) harms. Ofthe 16 RCT,
six were rated high RoB and did not undergo outcomes extraction
or further analyses.”'’ Five were rated low RoB,? and another
five were rated some concerns RoB**?; the quasi-randomized
study was rated moderate RoB.*®

An overview of the included RCT/quasi-RCT rated low, or
some concerns RoB can be found in Table 1. Studies were small
(10 studies had <100 participants each) and short in duration (10
were <6 months). Only one was conducted in the United States.”'
Mean age ranged from 56-64 years. Only two studies reported race;
both were >90% White. Symptom inclusion criteria varied (nine in-
cluded women with vulvovaginal symptoms, and none required
study participants to have a combination of vulvovaginal, urinary,
and sexual symptoms). Baseline symptom severity was only re-
ported in two studies (rated as moderate to severe). Nine studies re-
quired hormone therapy be discontinued prior to enrollment, seven
required nonhormone therapies be discontinued prior to enroll-
ment, and four excluded prior EB treatment. Three studies reported
the percentage of participants who used prior hormone therapy
(range: 17%-80%). The 10 RCT investigated CO, laser (k = 7)
or Er:YAG laser (k = 3) interventions. One of the CO, laser RCT
was a three-arm trial that evaluated CO, lasers versus RF or pla-
cebo. For CO, laser RCT, comparators included sham laser

= 4)2829333% vaginal conjugated estrogens cream (CEC)

(k=2), 61 or RF or placebo (k = 1, with three arms; the placebo
was not described).* Interventions mcluded three 30-40 watts treat-
ments, 4-6 weeks apart. For Er:-YAG laser RCT, comparators in-
cluded sham laser (k = 1),** hyaluronic acid (HA) suppositories
(k= 1),*" or an Er:YAG laser hyperstack protocol (k = 1).* Inter-
ventions included one to three monthly treatments, with two modes
or protocols used per treatment, ranging from 6-20 J/em®. The
quasi-randomized study compared CO, laser wrch C02 laser plus
HA gel, and used 3 monthly 15 watts treatments.*® Detailed study
characteristics and results are in Supplemental Tables 1-8 (http://
links.Iww.com/MENO/B328). COE is reported in Table 2.

Dyspareunia

Seven RCT (n = 927)**3!233%37 and one quasi-randomized
study (n = 50)°® assessed the effect of an EB intervention on
dyspareunia at 3-12 months. Dyspareunia was measured using a
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[ Identification of studies via databases and registers ]
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FIG. 1. Literature flow diagram.

10- or 100-point Visual Analog Scale (VAS), the Female Sexual
Function Index pain domain, and the European Organization for
Research and Treatment of Cancer Sexual Health Questionnaire.
CO, laser may result in little to no difference versus vaginal CEC
(low COE). The evidence is very uncertain on the effect of CO, laser
versus sham, CO, laser versus CO, laser plus HA gel, Er:YAG laser
versus HA suppositories, and Er:YAG laser versus an Er:YAG laser
hyperstack protocol on dyspareunia (very low COE).
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Vulvovaginal dryness/lubrication

Vulvovaginal dryness was assessed using a 10- or 100-point
VAS, the Female Sexual Function Index lubrication domain, In-
ternational Consultation on Incontinence Modular Questionnaire
(ICIQ) Vaginal Symptoms, and European Organization for Re-
search and Treatment of Cancer Sexual Health Questionnaire at 3-
12 months. In the seven RCT (n = 455)**>'33**7 and one quasi-
randomized study (n = 50)°° that assessed the effect of EB

© 2025 by The Menopause Society

Copyright © 2025 The Menopause Society. Unauthorized reproduction of this article is prohibited.



EB interventions for GSM: a systematic review

"SOUWI00INO AJRJes ‘Y OIURISAS ‘SI0Q[S IS SApNJoul S}oape asIApe uondejspes Joupred uorssardop Kiarxue ‘Swojdiss NSO JO U IO IYoq

‘SSanSIP APNJOUL SALOIINO JO) SUONOUN] [BNXIS “ANSIP [BNXSS UONOUNISAP ONUSETIO ‘OPIqI] MO] ‘[eShOIe PaseIdap ANADOE [ENXSS (M pajerdosse Surpaajq ‘erunaredsAp apnjour stojdwiAs Tenxas {Aoua3m Areurn ‘ousunuodur 93m Kousnbay
Areuum “Suonooyul 106N ATEULIN JULINGAL JOPPEQ QARIRIAAO eLrgdou ‘eunsAp apnjout swojduAs Areurm :Aydone reuidea ‘osdejoid [erpam [oured [eXpam ‘Ssoualos red UONEILL SsauAIp oprjout SwojdiAs/SuSis [eUSEAOAINA JO [EHUSD),
“(1ose[ wieys 0} 1oA0-5501> dNOIT 19SE] GANOE 210§0q PASSASSE SAW02INO) durjeseqisod syyuowr ¢ st 210y paiodar owm dn-mof[of  o5ed,

-osnedousw Jo owoIpuAks Areurnoyudd/Aydone [eUISEAOAINA ‘NSD/VAA 10Se[ Wniqlo [eurSea
“TAA 9sod smeys “d/s oy Jo Anpenb “JoQ) A103sIy Xy ‘proe druoInfeAy ‘yH Iose[ joured wnurunie wnupk padop-wniqio ‘OyA I OpIXOIp U0gIed ‘C0)) {Weald uagonsd pajedn(uod ‘HFD (SIUSAD ISIOAPE ‘Y

Iseq SIPPIN
BI[RNSNY
BISY
adoing
SQJe)S paNuN
SO0 ASIAPY
UOIIOB)SIIES JUUIET |,
100
SEIN ur a8uey)
BLNSAQ
UONBILLI/JIOJWOISI(]
SSQUAI(]
erunaredsAq
owgiz
ow 9
ow §
ow ¢
pouad
JNOYSEM /QATBU JUSUIEAI],
120Ued 10§ YSL-YSIy
10 J9JUED JO XU/20U9Sly

uonEed0T

—

Qﬁoﬁcawu sawodnQ

O— AN~ NNV —~0FO—NA— A
—FO OO OO0 OO —~O—~O OO
—_ O OO~ 00O~ —— 0O 00O
O OO OO0 OO OO0 OO
SOOI 2D O0 O —~
O OO A A At T O OO~ O OO
OO NN —~— O —— A — O OO —

———ennt NN~ ANTON—~ —~ D

dn-morjog Jo yiSua

(=)}
—
—
o o
o o
—
o
<+ =

[\l
—
(=}
f=}
f=}

| 179

Aw10)0910)5A1] BLIONID
4 0 0 0 0 0 I I dys uswom papnjoug Aiqidife g0
6 I I I I I 4 4 paniodor JoN
4 0 0 0 0 0 0 4 QI9A3S 0} AJeIPON Ayuiaass woydwiAs
0 0 0 0 0 0 0 0 210438 10 “DjeIopow PN NSD/VAA duIfaseq
I 0 0 0 0 0 I 0 panodar joN
[enxas pue

0 0 0 0 0 0 0 0 ‘Areutm ‘[eUISLAOAINA
¥ 0 I 0 I 0 0 4 [enxag orsnpour
4 0 I ! I 0 0 0 Areurin 10J woydwAs
6 I 1 1 1 1 I € [BUISEAOATNA INSD/VAA JO dAL
I 0 0 0 0 0 0 I payjLoa Apmg
9 I I I 0 0 4 4 pauodar-jog swoydwAs NSO
4 0 0 I I I 0 I sisouserp [earu) /VAA Jo sisouseiq
€ 0 0 0 1 0 0 4 0S¢C-SL
14 0 0 0 0 0 C 4 LIS
14 I 1 1 0 I 0 0 0ss azis o[dureg

(1 =) sauoysoddng SoNSLIdYIRIRYD £10339e)

Copyright © 2025 The Menopause Society. Unauthorized reproduction of this article is prohibited.

Menopause o Volume 32, Number 2, February 2025

0qaIR[] sA Adudanbasjorpey
SA J3S®T TQD

DED [euIsep
SA J3Se QD

Jase] yoeysrdAH HVA
LI SA THA J9Se OVA Y

&L VH SA J3se]

DVA:IH

J3se] Wweys
SA J3SE] OVA I

PD VH + Jase]
SA J3S®Y QD

J9se] weys
SA J3S®T QD

SaIPNIS UORUAIIUI paseq-Abiaua 3|qibie Jo MaIAIBAQ | T1dVL

© 2025 by The Menopause Society



Menopause ¢ Volume 32, Number 2, February 2025

Zerzan et al

"o1] Jo Aypenb

‘100 ‘paptodarjou YN ‘woydwAs SWOSIAYIOq ISOW ‘SHIA ‘PIo dIuoIN[eAy “yH Iose] joures winurunie wnupA padop-wniqid ‘OyA :1g OPIXoIp uogied €00 fweard suagonsd pajesn(uod ‘HFD) JUIA ISIOAPE ‘Y

‘popiaoid sdnoi3 uoamioq own ur d3ueyd Jo uosLeduwiod [BdNSHE)S ON 3,

'sdnoi3 Uoam1aq OURIYIP JUBILJIUSIS A[[BONSE)S ON]

‘(uonoeysnes Judunean Jamoj ‘swojdwAs paussiom ‘39) dnoid uostredwod uey) awooNo asiom Apuedijrudis A[jeonsne)s e pey dnoid uonuaaoy : 7
“(uonoeysnes yuounear) 1ys1y ‘swoydwAs parordur ‘39) dnoid uosuredwos ueyy swodnno 1en9q Apuedsiusis A[feonsne)s e pey dnoid uonuoaruy :|

"J09JJ2 JO uondMJ

Aprs | ¢
(9v0) 1
urepadun
000D 0gaoe[d
AN Mo A1oA AN AN AN AN AN “10se] 0D sA Kouanboyorpey
Apws 1 |
(89) 1
ureyodun)
000D
AN AN AN AN AN AN Mo A1oA oeystodAy VA sA 1ose] DVAIH
Aprus T ¢, Apms 1 ¢, Apras 1 ¢, Apas ¢,
(€p) T (ep) T (ep) 1 (€p) T
ureyaoun ureyadun urepIaoun urepIouN
000 000 00O® 000D
MO] KIoA MO[ KIoA AN AN AN MO[ KIoA MO[ AIOA souoyisoddns W sa 1ose] DVA I
Apmys [ —
(09) 1
QOURIJIP OU 0}
QM Ul Jnsax AejA
CODD
AN MOT AN AN AN AN AN Jose] Weys SA Jose] OVA TH
Aprs | ¢
(9v0) 1
ureyaoun)
[elelelS:)
AN MO ATOA AN AN AN AN AN oqooeld ‘Aousnbajorper sa 13se] 0D
Apis [ — Apmis | — Apris | — Apmis | — Apmis [ —
(09) 1 (09) 1 (09) 1 (09) 1 (09) 1
ureyaoun) ureyaoun) ureyodun) ureyodun) urelodun)
[eelel:) 000D 000 000D [eeel::)
AN MO[ AIOA AN MO AIOA MO AIOA MO AIOA MO AT\ 198 vH snid 13se[ QD) SA 13sB[ QD
Apus [ ¢ Apus ¢
Aprys [ Aprys 1 Aprys 1 Aprys 1 Aprys |
Apms | ¢, (69) 1 (69) 1 (69) 1 (61D ¢ (61
1(69) 1 QOUAIYIP OU 0} QOUAIYIP OU 0} QOUAIYIP OU 0} QOUAIAYIP OU 0} QOUAIQYIP OU 0}
Urepoun) SNI] Ul J[Nsax AR oI Ul J[Nsax KRN S[I] Ul J[NsaI AR oI Ul JNsax KRNl oI Ul J[Nsax ABJA
[eleel:) CODD CODD [elel>15) cODd coBd WeaId Sua50nso
MO ATOA MO AN MO MO MO MO pajedn(uoo [eurSea sa 1ose] (0D
Apmis 1 ¢, Apras [ ¢, Apras [ ¢, SAIPMIS 7 ¢, Apras ¢,
SAIPNYS 7 Apnis | — SAIPNYS 7 Apmys [ — Apmys [ — Apmys | —
SAPNIS 7 ¢, (S00) € (09) 1 (s00) € Apms 1 | Apms 1 | Apus 1 |
(8r ¢ QOUDIIP OU 0} QOUDIYIP OU 0} QOUDIYIP OU 0} (500) € (€60 ¥ (5020) €
ureyaoun QM Ul Jnsax AejA QNI Ul Jnsax AejA QM Ul Jnsax AejA urepaouN urepaoun) urepaoun
000 OB CODD CODDd 000D 00O®d 000D
MO] AIoA MO MOT MO MO ATOA MO[ AIOA MO] AIoA Jose] WeYS SA IOSe] C0))
uondRII( 19PA uondRII( 19PA uondRII( 19PA uondRII( 19PA uondRI( 19PA uondAI( 1A uondRII( P A Jojereduro)) sA UONUIAI)UY
:(u) sddq[oAuY # :(u) sddq[oauy # :(u) sddqoIu # :(u) sadqoauy # :(u) sddqoauy # :(u) sadqoauy # :(u) sddqoauy #
¥ :$AIpMS # Y :SAIpMS # N :salpm§ # Y :salpmg # N :salpmg # Y :SAIpmg # Y :SAIpmS #
NUIPIAY Jo AJuIe)1d)  DUIPIAY JO AJUIe)Id)  IIUIPIAY JO AJUIELID)  DUIPIAY JO AJUIe)d)  IDUIPIAY JO AJUIL)Id)  IIUIPIAY JO AJUIBIID)  DUIPIAY Jo jureprd)
UoNILJSHES JUIUNBALL, Y11 Jo Aypend) SHIA ur d8uey) eLmsAQq UONBILLIT/LIOJUI0ISI( ssoukaq erunaredsAq

SOWODINO SSBUSANIRYD VININOD 10} SJUSWISIL]S 9DUSPIAD JO Ajuiens) 'z 319V.L

© 2025 by The Menopause Society

180 |

Copyright © 2025 The Menopause Society. Unauthorized reproduction of this article is prohibited.



Menopause o Volume 32, Number 2, February 2025

EB interventions for GSM: a systematic review

interventions on vulvovaginal dryness, CO, laser may result in
little to no difference on vulvovaginal dryness compared with
vaginal CEC (low COE), but the evidence is very uncertain on
the effect of CO, laser versus sham laser, CO, laser versus
CO; laser plus HA gel, and Er:YAG laser versus HA supposito-
ries on vulvovaginal dryness (very low COE).

Vulvovaginal discomfort/irritation

In a time span ranging from 3-12 months, four RCT
(n = 274)**3133 and one quasi-randomized study (n = 50)*®
assessed the effect of EB interventions on vulvovaginal discom-
fort/irritation using a 10- or 100-point VAS. CO, laser may result
in little to no difference on vulvovaginal discomfort compared
with vaginal CEC. The evidence is very uncertain on the effect
of CO, laser versus sham laser and CO, laser versus CO, laser
plus HA gel on vulvovaginal discomfort (very low COE).

Dysuria

Dysuria was measured using a 10-point or 100-point VAS. With
follow-up ranging from 3-12 months, four RCT (n = 274)%%%%3!33
and one quasi-randomized study (n = 50)°® assessed the effect
of EB interventions on dysuria and found that CO, laser versus
sham laser and CO, laser versus vaginal CEC may result in lit-
tle to no difference in dysuria. The evidence is very uncertain
on the effect of CO, laser versus CO, laser plus HA gel on dys-
uria (very low COE).

Change in MBS

One RCT (n = 60) assessed the effect of CO, laser versus
sham laser using a 4-point VAS at 3 months.”® CO, laser may
result in little to no difference in MBS versus sham laser
(low COE).

Quality of life

Seven RCT (n = 613)**2%2133:3537 and one quasi-ran-
domized study (n = 50)*® assessed the effect of EB interven-
tions on quality of life (QoL) using ICIQ Overactive Bladder,
Functional Social Support Questionnaire, Assessment of Qual-
ity of Life-6D, Urinary Distress Inventory Short Form, Day-to-
Day Impact of Vaginal Aging Questionnaire, Female Sexual
Distress Scale, Menopause-Specific Quality of Life, ICIQ
short form, Overactive Bladder questionnaire, Health-Related
Quality of Life, and Numeric Rating Scale from 3-12 months.
CO, laser versus sham laser, CO, laser versus vaginal CEC,
and Er:YAG laser versus sham laser may result in little to no
difference in QoL (low COE). The evidence is very uncertain
on the effect of CO, laser versus CO, laser plus HA gel, CO,
laser versus RF or placebo, Er:YAG laser versus HA supposi-
tories, and RF versus CO, laser or placebo (very low COE).

Treatment satisfaction

Treatment satisfaction was assessed by four RCT
(n = 260)**3'**37 ysing Patient Global Impression of Improve-
ment, a 5-point Likert scale, and Zuf-8 from 3-6 months. The ev-
idence is very uncertain on the effect of CO, laser versus sham,
CO, laser versus vaginal CEC, and Er: YAG laser versus HA sup-
positories on treatment satisfaction (very low COE).

© 2025 by The Menopause Society

Adverse effects

No serious adverse effects (AE) were reported in RCT or
quasi-randomized studies of any of the EB interventions stud-
ied, including CO, and Er:YAG laser, RF, and comparators, in-
cluding sham laser, CEC, CO, laser plus HA gel, and HA sup-
positories. Among the 15 noncontrolled and retrospective stud-
ies, eight reported no AE***’; one reported no AE lasting
longer than 1 year.*® Five reported no serious AE or no treat-
ment-related AE but provided no detail about any nonserious
events.>”***? One reported no study withdrawals due to AE.*’

DISCUSSION

We systematically reviewed the evidence for effectiveness
and harms of EB interventions for GSM. Studies employed het-
erogeneous inclusion criteria and used inconsistent, nonvalidated
outcome measures. Nearly all trials included fewer than 100
women, followed participants for 6 months or fewer, and were
conducted outside the United States. Intervention protocols
varied, and few studies evaluated nonablative CO, lasers, Er:
YAG lasers, or RF devices.

Across 11 studies of CO, laser, Er:YAG laser, and RE, we
found no benefit of, or insufficient evidence for, EB therapies
relative to any comparator for any GSM symptom. We found
some GSM outcomes for CO, laser may not be significantly
different than outcomes for CEC. However, we do not consider
these treatments equivalent. The two small trials®**' compar-
ing CO, laser with CEC reported inconsistent results and dem-
onstrated minimal effectiveness of both interventions for some
outcomes; one trial was stopped early and did not achieve its
prespecified noninferiority targets, and the other did not report
statistical comparisons of change over time between study
arms. Harms reporting for most interventions was limited,
and studies were not powered to evaluate infrequent but
serious harms.

Our findings confirm and expand on other systematic reviews,
although study inclusion criteria and methodology for quality as-
sessment and data synthesis varied.'">**%* Authors identified
similar concerns about the available evidence, such as inconsistent
participant selection criteria, varied comparators, unvalidated sub-
jective outcome measures, nonrandomized studies, small sample
sizes, and short follow-up periods. Two authors noted the need
for greater detail on laser settings and intensity to clarify the total
amount of energy being delivered.”'?

These results have implications for clinicians who provide
healthcare for postmenopausal women. The American
Urogynecologic Society recently updated their Clinical Con-
sensus Statement on vaginal energy devices.”>* They noted in-
adequate evidence on participant eligibility criteria; level of
training of clinicians; efficacy of treatment on vulvovaginal at-
rophy, vaginal dryness, or menopausal dyspareunia; long-term
safety; and optimal treatment regimens.” The American
Urogynecologic Society also cited limitations regarding varia-
tions in treatment protocols, lack of educational and credential-
ing standards for providers, variations in symptoms and severity,
and lack of validated tools to assess outcomes.”’ The Meno-
pause Society (formerly The North American Menopause Soci-
ety) released a position statement in 2020 stating that there is a
need for more sham-controlled trials in order to better under-
stand the safety and efficacy of EB interventions.>*
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Further research in GSM treatments should consider con-
sistent definitions of symptom presence and severity, more
diverse populations, subgroups of interest, and consistent out-
come reporting. Future research needs specific to EB treat-
ments include studying the range of EB treatments, how they
are implemented, the combination of EB treatments with other
interventions (such as moisturizer), and different dosing proto-
cols and schedules. We found no studies of hybrid lasers, few
studies of Er:YAG lasers, and only one study of RF devices.
The only study of ultrasound systems was rated as high
RoB.* To improve understanding of the safety profile of EB
devices, future research should include longer follow-up pe-
riods, improved reporting of reasons for study dropout, and as-
sessment of a statistical difference in AE severity and frequency
between treatment arms.

Registries for reporting of AE could supplement short-
term data from intervention studies. The FDA maintains the
Manufacturer and User Facility Device Experience database.
Participants, physicians, and manufacturers voluntarily report
AE; reports are unverified and may lack detail. Several studies
have reported findings from searching the Manufacturer and
User Facility Device Experience database. Four reviews identi-
fied between 39 and 130 complaints; pain was the most com-
mon complaint.>>>>" Adverse effects may be difficult to dis-
tinguish from persistence of initial symptoms due to a lack of
treatment effect.

Our review is subject to several limitations. We used statis-
tical, rather than clinical, differences to determine COE, in part
due to the lack of validated measures of clinically meaningful
differences for the relevant outcomes. We focused on random-
ized clinical trials to most accurately assess the causal effects of
EB treatments of GSM. Studies using other designs (eg, obser-
vational reports) may provide additional information, espe-
cially for rare but serious harms.

CONCLUSIONS

Limited evidence suggests CO, lasers may result in little
to no difference in selected GSM symptoms versus sham or
CEC. Evidence for other types of EB interventions and out-
comes is insufficient. Harms reporting was limited though
most studies did not find serious or frequent harms. Prior to
wider use, research is needed to assess benefits and harms.
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