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CM: Cancer de mama

AVV: Atrofia vulvovaginal

SGUM: Sindrome genitourinari de la menopausa
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1. RESUM DE LA TESI

Antecedents del tema: Moltes pacients amb cancer de mama (CM) presenten tumors
hormonals per als quals hi ha limitades estrategies terapéutiques. Una de les
conseqliencies no desitjables d’aquests tractaments és el seu impacte negatiu en el
trofisme vaginal que conseqlientment pot alterar la salut sexual. Les terapies no
hormonals sén el tractament de primera linia de I'atrofia vulvovaginal (AVV). Tot i que
ser tractaments segurs, tenen una eficacia lleu i normalment només proporcionen
millores a curt termini. Altres opcions inclouen terapia local amb estrogens, terapia laser
vaginal i androgens locals, que semblen ser eficaces tot i que hi ha controvérsia sobre la

seva seguretat.

Objectius: L'objectiu del treball és avaluar les opcions terapeutiques actuals que es
poden oferir a les pacients amb sindrome genitourinari de la menopausa (SGUM) amb
antecedent de CM, i avaluar la eficacia i seguretat de les noves terapies emergents.

Com a objectiu secundari es valorara I'eficacia d’'una nova eina diagnostica per valorar

el SGUM de forma no invasiva.

Hipotesis: La hipotesi dels estudis és que tant el laser de CO2 fraccionat com la
prasterona, en les pacients afectes de CM sota tractament amb inhibidors de
I'aromatasa, actuen sobre la mucosa vaginal augmentant el gruix de la paret, acidificant

el pH vaginal i milloren la funcid sexual. Per altre banda la ecografia transvaginal podria
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ser un metode d’avaluacié del SGUM no invasiu capag de diferenciar entre pacients

sanes o aquelles que pateixin SGUM.

Metodologia:

Es realitzaran tres estudis:

1) Assaig clinic aleatoritzat doble cec, per avaluar I'eficacia i seguretat del laser vaginal
en pacients amb CM.

2) Estudi pilot per avaluar la seguretat de la terapia amb dehidroepiandrosterona
(DHEA) en pacients amb CM.

3) Estudi pilot per avaluar I'ecografia transvaginal com a nova técnica de valoracié del

SGUM no invasiva.

Resultats esperats:

L’eficacia del laser vaginal i de la prasterona ha estat demostrada en poblacié general,
tot i que amb pocs estudis i utilitzant criteris subjectius en la majoria d’estudis. L’eficacia
i seguretat d’aquestes terapies no ha estat demostrada en el subgrup de pacients amb
CM.

La seguretat no esta demostrada amb fermesa en cap dels dos tractaments en el
subgrup de CM, tot i que en estudis pilot semblen opcions segures.

Esperem demostrar tant |'eficacia com la seguretat a més llarg termini dels dos

tractaments amb aquests treballs.
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Esperem demostrar de I'ecografia transvaginal permet diferenciar per imatge pacients

sanes d’aquelles que pateixen SGUM.
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2. INTRODUCCIO

La supervivencia global de les dones amb cancer de mama (CM) ha augmentat durant
les darreres decades, tot i la incidéncia creixent d’aquesta malaltia. Aquesta millora de
la supervivencia es deu en gran mesura als avencgos en les terapies actuals, especialment
des de la introduccié de medicaments dirigits contra el receptor HER2. Gracies a aquest
augment de la supervivencia, ens enfrontem avui en dia amb nous reptes que abans no
es plantejaven, entre els quals trobem el de mantenir una bona qualitat de vida a les
pacients llargues supervivents de cancer de mama (CM) 12,

Dins d’aquest grup de pacients, hi ha aquelles que han presentat la malaltia en edats
pre-menopausiques, amb potencial risc de rebre tractaments antineoplasics que afectin
la seva funcidé ovarica, i més habitualment aquelles que la presenten en edats post-

menopausiques rebent tractaments antiestrogénics 3.

Aquestes terapies provoquen un nou estat hipoestrogénic en les pacients
premenopausiques, o poden agreujar |'estat basal hipoestrogénic en pacients ja
menopausiques, provocant simptomes climaterics freqlientment severs, que indueixen
alteracions significatives en la seva qualitat de vida, i afectant també el compliment de

les terapies coadjuvants®.

Una de les principals manifestacions de I'hipoestrogenisme és el sindrome genitourinari

de la menopausa (SGUM).
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2.1 FISIOPATOLOGIA DEL SGUM

La principal causa fisiopatologica del SGUM és la preséncia d’un estat de deficiéncia
relativa d'estrogens. Els epitelis del tracte urinari inferior, la vagina i el vestibul vaginal
estan connectats embriologicament, compartint també com a caracteristica principal la
presencia de receptors d’estrogens en les cel-lules que els composen. Baixos nivells
circulants d'estrogens provoquen una disminucid de l'activacié dels receptors
d'estrogens, i progressivament amb el temps, una disminucié del nombre global de

receptors d'estrogens en tota la zona genitourinaria.

Quan estan presents, els estrogens mantenen la salut urogenital mitjangant
mecanismes vasculars, cel-lulars i estructurals. Com a hormona vasoactiva, els estrogens
augmenten el flux sanguini local, provocant un augment de la lubricacié transsudativa a
través dels vasos sanguinis, les glandules de Bartholino i les glandules endocervicals. A
nivell histologic, I'epiteli urogenital esta compost per una capa de cel-lules superficials
riqgues en glicogen, una capa amb cél-lules intermitges amb un citoplasma de menors
dimensions, i finalment una capa de cél-lules parabasals per sota on hi ha una relacid
nucli-citoplasma major que en la resta. En preséncia d'estrogens, les capes superficials i
intermedies composen el principal gruix epitelial, ja que sén capaces de mantenir gran
quantitat de glicogen, col-lagen, mucopolisacarids i acid hialuronic a nivell del
citoplasma, provocant un engruiximent de la capa epitelial, i alhora subministrant

glicogen que actua com a substrat per als lactobacils de la flora vaginal saprofita. Gracies
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a la simbiosi amb la flora bacteriana, la vagina manté un pH acid mitjancant la produccié
d'acids organics, principalment lactat. Aquesta acidesa protegeix la vagina dels canvis
patogenics del microbioma i del risc d'infeccié vulvovaginal. Aquests efectes combinats
mantenen el gruix de la paret vaginal, I'elasticitat, la humitat, les secrecions vaginalsila

lubricacio.

Per altre banda, la perdua d'estrogens provoca la inversid dels suports vasculars,
cel-lulars i estructurals dels teixits urogenitals previament descrits. Amb nivells baixos
d'estrogens serics, tal com s'observa a la menopausa, el col-lagen i el glicogen
disminueixen, la qual cosa condueix a una disminucio de |'elasticitat i un aprimament de
la mucosa vaginal. El flux vascular disminueix, provocant una lubricacioé reduida, que es
veu agreujada funcionalment per I'atenuacio de les glandules apocrines i endocrines. En
aquest estat hipoestrogenic doncs, epiteli es compon principalment de ceél-lules
parabasals, sense practicament glicogen acumulat al citoplasma, fet que comporta una
pérdua de lactobacils, un augment dels nivells de pH, i una major susceptibilitat als
bacteris patogens. A més, la disminucié de les secrecions vaginals pot provocar
I'abséncia o la disminucio de la lubricacié amb I'activitat sexual i la friabilitat de I'epiteli
vaginal, provocant freqientment sensacions de secor, cremor, dispareunia, sagnat

postcoital i conseqlientment la pérdua secundaria del desig sexual.
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Figura 1. Fisiopatologia del SGUM.

2.2 EPIDEMIOLOGIA DEL SGUM

La prevalenga del SGUM s'ha intentat estimar en molts estudis i enquestes, i la majoria
suggereix que la prevalenca real pot ser molt més alta del que s'observa a nivell de les
enquestes, és a dir, que hi ha una alta probabilitat del que anomenem un infradiagnostic
del SGUM. Factors com 1) la percepcié per part de les dones que els simptomes sén
normals, 2) que les pacients que pateixen SGUM no pensen en aquests simptomes com
un problema medic o relacionat amb la menopausa, 3) la incomoditat de parlar de

SGUM amb un proveidor d'atencié medica i 4) la falta de focalitzacié dirigida a aquest
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simptomes en concret per part dels proveidors d’atencid medica, sén citats com a

motius d'aquest possible infradiagnostic.

Tot i aixd, una enquesta internacional a 4.000 dones post-menopausiques de 55 a 65
anys va trobar que el 39% patia simptomes SGUM, i que d’aquestes, només el 45% havia
informat dels seus simptomes. Un altre estudi a nivell espanyol, presentava que les
dones post-menopausiques que viuen a Espanya tenien una prevalenga del 70% de

SGUM®,

L'estudi AGATE va intentar valorar la prevalenca de SGUM a través de criteris de
diagnostic objectius, valorant a través d’un examen fisic avaluant el de pH vaginal signes
clinics de SGUM, obtenint com a resultat una prevalenga del 79,1% en el grup de

pacients post-menopausiques avaluades®.

Un altre estudi dissenyat especificament per valorar les diferéncies entre pacients
menopausiques sanes i pacients sobrevivents de CM a nivell de prevalenca de
simptomes menopausics, va observar que el grup de pacients sobrevivents de CM
presentava significativament nivells més alts de simptomes climateérics, entre ells el
SGUM. Aixi mateix, una avaluacié a través d’enquestes la prevalenca de simptomes
concrets en pacients sobrevivents de CM diferenciades per pre i post-menopausia, i

tipus de tractament rebut; va observar que les pacients pre-menopausiques tractades
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amb quimioterapia i terapies anti-hormonals referien fins a un 42% de sequedat vaginal,
un 27% de dispareunia i un 32% de reduccio de la libido. En el grup de pacients post-
menopausiques tractades amb les mateixes terapies, aquests simptomes eren de un
19% de sequedat vaginal, un 10% de dispareunia i un 12% de reduccié de la libido.
Aquesta diferencia pot ser explicable pel fet que les pacients amb nivells d’estradiol
normals previs a les terapies, presenten un canvi més brusc, i per tant amb més risc de
presentar simptomes que aquelles pacients que ja tenien uns nivells d’estradiol baixos
per la propia menopausa, i que es veuen reduits a nivells ultra-baixos, perd amb menor

canvi absolut a nivell d’estradiol séric’.

2.3 SIMPTOMES DEL SGUM

El sindrome genitourinari de la menopausa, esta composat per diferents simptomes que
afecten el tracte urogenital, sent els més habituals la sequedat vaginal, les molesties o
dolor durant les relacions sexuals, la disminucid de la libido secundaria a la dispareunia,

molesties al orinar, i les infeccions vaginals i urinaries de repeticid.

La sequedat vaginal és generalment el simptoma més reportat i molest, informat pel
93% de les dones simptomatiques Espanyoles en I'estudi de Moral i el 85% de les
enquestades a I’estudi EMPOWER, una enquesta online a 1.858 dones dels Estats Units®
°. La disparéunia i la pérdua del desig sexual va ser reportada per fins a un 85% de les

dones enquestades. A l'estudi AGATE que hem mencionat préviament, totes les
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pacients diagnosticades de SGUM referien sequedat vaginal, el 77,6% va informar de

disparéunia, el 56,9% de coissor, el 56,6% de picor i el 36,1% de disuria’®.

La disdria i la urgéncia o incontinéncia d'urgéncia sén els simptomes urinaris més
reportats, reportats en el 29% i el 28% de les dones amb SGUM, respectivament. Altres
simptomes urinaris inclosos dins el concepte de SGUM sén les infeccions del tracte

urinari recurrents o la incontinéncia d'estres.

2.4 IMPORTANCIA DEL SGUM EN PACIENTS SCM
Les pacients sobrevivents de cancer de mama, sén un subgrup especialment sensible a

I’hora de tractar el SGUM:

Aproximadament dos terceres parts dels tumors mamaris son hormonosensibles, fet
gue provoca que aquestes pacients rebran tractaments anti-hormonals, disminuint els
nivells serics d’estradiol d’aquestes pacients per uns nivells per sota dels habituals en
pacients postmenopausiques. Aquests nivells “ultra-baixos” d’estradiol seéric,
probablement provoca un SGUM més precog i més sever en aquestes pacients, sobretot
en pacients pre-menopausiques on el canvi absolut d’estrogens circulants és molt

important.
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Per altre banda, en aquestes pacients trobem literatura contradictoria respecte a quines
opcions terapéutiques son eficaces, i sobretot segures, ja que el tractament “Gold
Standard” del SGUM, soén les terapies amb estrogens locals. Per aquest motiu, tenim
encara avui en dia limitades i trobem molta controvérsia respecte com s’ha de tractar

aquest problema en aquestes pacients'®1?,

2.5 OPCIONS TERAPEUTIQUES PER EL SGUM EN PACIENTS SOBREVIVENTS DE CM

Per posar llum a aquest punt de controversia, dins el context d’aquesta tesi doctoral, es
va realitzar una busca sistematica per tal de valorar les opcions terapeutiques
disponibles a la literatura per pacients sobrevivents de CM (article adjunt al final de la

introduccio):

1. Mension E, Alonso |, Castelo-Branco C. Genitourinary Syndrome of Menopause:
Current Treatment Options in Breast Cancer Survivors - Systematic Review. Maturitas.
2021 Jan;143:47-58

IF: 5.517, Q1 Obstetricia | Ginecologia.

En aquesta revisid sistematica d’estudis valorant opcions terapéutiques per SGUM per
pacients sobrevivents de CM, es van obtenir dades respecte terapies no hormonals,
terapies amb estrogen local, terapies amb testosterona local i terapies amb laser

vaginal.
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Com a conclusid de I'estudi, es va observar que el tractament de primera linia recomanat
en pacients sobrevivents de CM amb SGUM lleu-moderat és I'Us de terapies no
hormonals, que sén segures pero presenten una eficacia limitada a curt termini. En els
casos de SGUM en pacients sobrevivents de CM refractaries al tractament no hormonal
o presentant simptomes moderats-severs de SGUM, I'Us de la terapia local amb
estrogens es pot considerar segons les guies cliniques, sempre utilitzant la dosi més

baixa possible i amb consens entre I'equip d'oncologia i la pacient.

Hi ha controvérsia sobre I'Us de terapies amb estrogens locals als diferents estudis, ja
que alguns estudis suggereixen un possible augment dels nivells d’estrogens sérics, que
poden comportar un possible augment del risc de recurréncia del CM. Per aquest fet i
segons 'estudi de Biglia et al, fins a un 70% dels oncolegs que tracten CM no recepten

terapies hormonals per por a un augment del risc de recurréncia de CM*2,

Estan apareixent noves propostes per a ajudar a millorar els simptomes d’aquestes
pacients, a les que d’entrada volem evitar les terapies estrogéniques. Entre aquestes
destaquen el laser vaginal i les terapies amb androgens locals, que poden incloure
testosterona vaginal o dehidroepiandrosterona (DHEA) vaginal. Respecte a aquestes
dues terapies emergents, els androgens locals semblen efectius en dades de només 3
estudis utilitzant testosterona vaginal, i no hi ha dades robustes sobre la seva seguretat

en sobrevivents de CM. El laser vaginal sembla efica¢ en diferents estudis prospectius
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d’una sola branca, pero falta informacidé sobre la seva seguretat en pacients

sobrevivents de CM.

La DHEA és una prohormona esteroide situada en mig de la cadena de biosintesi de
estradiol a partir de la testosterona. Els comprimits de prasterona (DHEA) sén un farmac
relativament nou, que ha estat recentment aprovat per la U.S. Food and Drug
Administration (FDA) pel tractament de la disparéunia. L’administracié de DHEA a nivell
vaginal sembla provocar una activacié dels receptors d’estrogens i d’androgens de les
tres capes de I'epiteli vaginal. Estudis de fase Ill demostren que I'Gs de DHEA vaginal no
incrementa els nivells serics de DHEA ni estrogens al cap d’un Us de 12 setmanes.
L’eficacia de la prasterona millorant el SGUM ha estat demostrada comparant amb
placebo, tant reduint el pH vaginal, millorant els simptomes clinics i incrementant el
gruix epitelial, perd no hi ha estudis utilitzant aquesta molécula en pacients sobrevivents

de CM.

Un fet que ens sorpren fent I'avaluacié dels diferents estudis sobre les opcions
terapeutiques per SGUM en pacients sobrevivents de CM, és el fet de la baixa qualitat
dels estudis, i el fet de que la valoracié de milloria i canvis respecte el SGUM després
dels diferents tractaments, és molt habitualment utilitzant variables d’avaluacio

subjectives.
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Aquest fet ens porta a fer una revisio sistematica sobre tots els estudis disponibles sobre
I’Gs del laser vaginal, no només en pacients sobrevivents de CM, per valorar la qualitat
dels estudis que refereixen que és una terapia eficag per tractar el SGUM (article adjunt

al final de la introduccid):

2. MensionE, Alonso |, Tortajada M, Matas |, Gdmez S, Ribera L, Angles S, Castelo-Branco
C. Vaginal laser therapy for genitourinary syndrome of menopause - systematic review.
Maturitas. 2022 Feb;156:37-59.

IF: 5.517, Q1 Obstetricia | Ginecologia.

En aquesta revisio, descrivim que respecte el laser vaginal, els primers estudis per
valorar I'efectivitat del laser vaginal van ser realitzats al 2014, utilitzant el laser de CO2,
sent aprovat per la FDA com a terapia per el SGUM. Aquesta terapia aparentment
millora la vascularitzacié de la mucosa vaginal estimulant la remodelacié del teixit
connectiu subjacent, que engruixeix |'epiteli vaginal i li permet acumular glicogen. Degut
a I'acumul de glicogen es restaura la flora vaginal i disminueix el pH vaginal, millorant

els simptomes del SGUM causats pel déficit estrogenic.

Segons Salvatore S et al, un 85% de les pacients amb SGUM recuperaven la seva activitat

sexual normal a les 12 setmanes de la terapia’®**. Tot i aixd, hi ha controvérsia a la
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literatura donat que han aparegut recentment estudis aleatoritzats avaluant el laser

vaginal amb resultats contradictoris.

Després de realitzar les cerques sistematiques i valorar la qualitat dels estudis, vam
arribar a la conclusié de que la evidéncia de les opcions terapeutiques era limitada, per
la qualitat dels estudis disponibles, i per la falta de valoracié de criteris objectius
avaluant la milloria de les pacients a nivell de eficiencia. Aix0, ens va dur a redactar un
comentari editorial preguntant-nos si estavem avaluant correctament el SGUM (article

adjunt al final de la introduccid):

3. Castelo-Branco C, Mension E. Are we assessing genitourinary syndrome of

menopause properly? Climacteric. 2021 Dec;24(6):529-530.

IF: 3.005, Q2 Obstetricia | Ginecologia.

En aquest comentari posavem en dubte la qualitat de les variables utilitzades per avaluar
el SGUM en els estudis actuals. Per tal de valorar de quines eines de valoracié del SGUM
disposavem i la seva qualitat, vam redactar el segiient manuscrit (article adjunt al final

de la introduccio):
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4. Mension E, Alonso |, Tortajada M, Matas |, Gdmez S, Ribera L, Ros C, Anglés-Acedo S,
Castelo-Branco C. Genitourinary Syndrome of Menopause Assessment Tools. J Midlife
Health. 2021 Apr-Jun;12(2):99-102.

IF: 0.0 Obstetricia | Ginecologia.

En aquesta revisid, abordem I'evidéncia i objectivitat de les variables més utilitzades en
la majoria d’estudis actuals avaluant el SGUM. S’observa que una de les variables més
utilitzada com a teoricament objectiva és el Vaginal Health Index (VHI), encara que, si
tenim en compte queé avalua realment, en la nostre revisié la considerem segons el
nostre punt de vista com a majoritariament subjectiva. Per altre banda, altres variables
objectives recomanades per avaluar el SGUM per part de la mateixa FDA com sén I'index
maduratiu vaginal (VMI) o el pH vaginal, sén molt menys usades en els estudis trobats
ens les cerques sistematiques. Com a conclusid, es ressalta la necessitat de trobar
meétodes objectius no invasius capacgos de valorar el grau de SGUM i el grau de resposta

obtinguda a les diferents terapies.
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Article revisié numero 1:
Mension E, Alonso |, Castelo-Branco C. Genitourinary Syndrome of Menopause: Current

Treatment Options in Breast Cancer Survivors - Systematic Review. Maturitas. 2021

Jan;143:47-58.

IF 5.517, Q1. Obstetricia i Ginecologia.
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ARTICLE INFO

ABSTRACT

Keywords:
Genitourinary syndrome of menopause
atrophic vaginitis

vulvovaginal atrophy

breast cancer

sexual dysfunction

Breast cancer survivors (BCS) usually receive treatments which lead to persistent oestrogen suppression, which
may cause atrophic vaginitis in a large proportion of these women. The most effective treatments for vulvova-
ginal atrophy (VVA) are based on local oestrogen therapy. However, these treatments are restricted in BCS due to
the controversy over their use in women who had hormone-dependent tumours. Therefore, it is common to find
untreated symptoms that affect sexual function and quality of life in BCS, thereby leading to the discontinuation
of anti-oestrogenic treatments. This systematic review aims to discuss the current treatment options available for
the genitourinary syndrome of menopause (GSM) in BCS.

A comprehensive literature search was conducted electronically using Embase and PubMed to retrieve studies
assessing treatment options for GSM or VVA in BCS up to April 2020. Studies evaluating treatments in different
BCS cohorts were excluded.

A total of 29 studies were finally included in the review. Non-hormonal treatments are the first-line treatment
for VVA, but when these are not effective for symptom relief, other options can be considered, such as local
oestrogen, erbium laser or CO2 laser and local androgens. The present data suggest that these therapies are
effective for VVA in BCS; however, safety remains controversial and a major concern with all of these treatments.

1. INTRODUCTION

1.1. Rationale

atrophy (VVA), which is included in the new concept of genitourinary
syndrome of menopause (GSM) [7]. This syndrome affects up to 50% of
postmenopausal women [8] but is even more frequent in young patients
receiving anti-oestrogenic or antineoplastic drugs [9]. These symptoms

Eduard Mension

The overall survival of women with breast cancer (BC) has increased
over the last decades, despite the increasing prevalence of this disease.
This improved survival is largely due to advances in the current thera-
pies, especially since the introduction of anti-HER2 targeted drugs [1].
Many breast cancer survivors (BCS) are still of premenopausal age and
have the potential risk of receiving antineoplastic treatments that may
affect ovarian function or anti-oestrogenic treatments that mimic a
postmenopausal state [2]. This hypoestrogenic state can lead to
climacteric symptoms inducing significant alterations in their quality of
life [3] thereby affecting compliance with adjuvant therapies[4,5,6].
Many BCS are already in a postmenopausal state at diagnosis, and the
treatments used to treat BC worsens their basal hypoestrogenic state,
which enhances associated problems.

One of the main manifestations of hypoestrogenism is vulvovaginal

are often under-diagnosed and under-treated due to underreporting by
the patients and limited awareness of professionals [10].

Due to dependence on oestrogen, the vaginal epithelia can progress
to VVA because of anti-oestrogenic treatments or natural menopause.
Lack of treatment usually leads to a worsening of VVA over time [11].
Many BCS present hormonal tumours for which there are limited ther-
apeutic strategies. Non-hormonal therapies are the first-line treatment in
VVA. However, while being safe, they only have mild efficacy and
usually only provide short-term improvement. Other options include
local oestrogen therapy, vaginal laser therapy and local androgens, that
seem to be effective although there are concerns about safety. The
possible increased risk of recurrence with the use of local oestrogen
therapy has been a major concern among healthcare providers. To date,
there is no consensus on how to treat moderate-severe VVA in BCS.
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1.2. Objective

There is an evident need for agreement on which treatments are safe
and can be used in BCS with GSM. The aim of this systematic review was
to reassess therapeutic interventions with demonstrated efficacy in pa-
tients treated for BC presenting VVA and the current evidence of their
safety profiles.

2. MATERIAL AND METHODS

This review was conducted and reported according to the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines [12].

2.1. Eligibility Criteria

Observational studies evaluating treatment options for VVA in
women with BC were deemed eligible. Both prospective and retrospec-
tive designs, as well as case series, were acceptable, and interventional
studies [randomized-controlled trials (RCT), and non-randomized
studies] assessing treatment options in these cohorts were also included.

Publications for which the full text of the article was available and
with data on GSM treatment in BCS were included. All types of clinical
studies were accepted.

Articles about only one specific therapeutic option were included.
Reviews and metaanalyses were excluded.

2.2. Information Sources and Search Strategy

In April 2020, a search in Embase and the PubMed library for all
dates up to that time was performed to identify potentially relevant
publications related to VVA or GSM. Reference lists from studies initially
selected and from existing reviews were also searched to identify any
additional relevant studies not identified by the electronic searches.

The search terms used were: “Genitourinary Syndrome of Meno-
pause” or “Vulvovaginal Atrophy” or “Atrophic Vaginitis” and “Breast
Cancer”. No limits were set in terms of time of publication or study
design. No language restriction was used.

2.3. Study selection

Study selection was made according to the content of the abstract
and reviewed by a single reviewer (EM). After the first selection, pub-
lications not specifically focused on BCS were dismissed. Another two
reviewers (IA, CCB) evaluated the discarded articles to confirm their
irrelevance. The abstracts of the remaining articles were re-evaluated
and any designated for exclusion were reviewed and confirmed by a
second reviewer (CCB). Three reviewers (EM, IA and CCB) extracted the
data from the initially selected articles using a predefined protocol
(Information was gathered based on the characteristics of the partici-
pants in the trial, the intervention and the recording of the results). The
full text of these articles was obtained and reviewed by all reviewers to
ensure they met inclusion criteria. Discrepancies were resolved by
consensus or consultation if no agreement could be reached. Finally,
CCB checked any possible mistake occurring during the first extraction
of data. The articles in which the full text of the publication was not
available were also discarded. All types of clinical studies were included.

2.4. Data Items

Pre-specified outcomes using different treatment options in BCS were
extracted including: the number of patients included, the median age,
study design, follow-uptime, patient characteristics, interventions, out-
comes, use of hormonal adjuvant therapy, hormonal receptor status, and
results.
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2.5. Risk of bias in individual studies

The clinical studies were pooled and independently rated for quality
by two reviewers (EM, CCB) using the Study Quality Assessment Tools
developed by the National Heart, Lung and Blood Institute (NHLBI)
[13]. Depending on the study design, different sets of criteria were used
to assess the risk of bias in each study. Quality rates (‘good’, ‘fair’,
‘poor’) were based upon the judgement of the reviewers (EM, CCB) and
clarified for studies that we considered to be of ‘poor’ methodological
quality. Disagreements were discussed with a third reviewer (IA) until
consensus was reached.

3. RESULTS
3.1. Study selection

On the first search, 156 items were found with the mentioned Key
Words. Those not corresponding to the study selection criteria were
excluded.

After the study filter, 29 studies were selected, being focused on a
specific treatment for GSM or VVA in BCS.

Full texts and required data were available in 24 articles: 8 studies
evaluated local oestrogen therapy, 7 studies reported their conclusions
about vaginal laser therapy, 3 summarized the effects of vaginal an-
drogens, and the remaining 6 studies were related to non-hormonal
options (excluding laser therapy) (Fig. 1).

3.2. Study characteristics

The number of patients and the mean age of the women included in
each study were reported, as well as the design, duration and principal
interventions and outcomes for each study. Parameters related to BC
were recorded including hormonal receptor status and adjuvant
therapy.

3.3. Study findings

3.3.1. NON-HORMONAL TREATMENTS

With regard to this group, the different options were divided into two
subgroups: classic moisturizers and lubricants, based on aqueous gel,
and innovative options including new molecules such as autologous
platelet-rich plasma (A-PRP) combined with hyaluronic acid (Table 1).

The first subgroup included the randomised, double blinded trial by
Lee and the prospective observational study by Chatsiproios, which
respectively evaluated the effect of a pH-balanced gel versus placebo
and the effect of the administration of oil-in-water emulsion. Both
concluded improvements in subjective sensation of dryness and dys-
pareunia, respectively and the Visual Analogue Scale (VAS) for pain.

The second subgroup included two other prospective, randomised,
double blinded trials, evaluating new options such as capsules including
Lactobacillus for the maintenance of the vaginal microbiota, which
showed to be useful [14], and aqueous lidocaine at 4% demonstrating
improvement in the VAS for pain.

Other recent options were A-PRP, demonstrating symptomatic
improvement in a Phase 2 clinical trial [15] and polyacrylic acid, which
seemed to be superior than lubricants according to a randomised trial
evaluating the Female Sexual Function Index (FSFI) [16].

3.3.1.1. Efficacy. According to the data of the 6 studies including
treatment efficacy, it was concluded there were improvements in
symptoms due to VVA, despite all the trials being based on subjective
variables of improvement such as the FSFI, the VAS or the Vaginal
Health Score (VHS) for pain. No objective changes in vaginal mucosa
were assessed.
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Fig. 1. PRISMA Flowchart diagram of study selection.

3.3.1.2. Safety. None of the trials reviewed included hormonal receptor
status or adjuvant treatment on BCS. Hormone levels were not deter-
mined, and there was no information about BC recurrence after
treatment.

3.4. LOCAL OESTROGEN THERAPY

The 8 trials on local oestrogen therapy were divided into those which
considered this therapy to be ineffective in relation to the risk of BC
recurrence [17,18], and those which concluded that vaginal oestrogen
therapy may increase sexual hormone levels in serum [19-23] (Table 2).
The study of Biglia et al did not describe any results on safety [24].

The first group included two retrospective, cohort studies following
and evaluating BC recurrence in more than 13,000 patients for up to 5.5
years.

The second group was composed of prospective studies evaluating
serum hormone levels among BCS treated with local oestrogen. All the
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results demonstrated a rise in hormone levels or higher serum levels
compared to placebo when BCS were treated with local oestrogens for
up to 12 weeks of follow-up.

3.4.1. Efficacy
According to the trials reviewed, therapies using local oestrogen in
BCS showed an improvement in symptoms.

3.4.2. Safety
There is evident controversy in relation to this subject, with the
different studies presenting contradictory outcomes.

3.5. VAGINAL TESTOSTERONE

Up to 2020, three clinical trials evaluating the safety and efficacy of
intravaginal testosterone (IVT) in BCS were found [25-27] (Table 2).
The longest follow-up was of 28 weeks, in a double-blind randomised
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Table 4
Quality Assessment of Controlled Intervention Studies.
CRITERIA Lee YK Goetsch et Marschalek et Juliato PT Melisko Davis
etal al al etal etal. etal.

1. Was the study described as a rand d trial, a clinical trial, or ~ YES YES YES YES YES YES
an RCT?

2. Was the method of randomization adequate (i.e., use of randomly generated assignment)? ~ YES YES YES YES YES YES

3. Was the treatment allocation concealed (so that assignments could not be predicted)? YES YES YES YES YES YES

4. Were study participants and providers blinded to treatment group assignment? YES YES YES NO NO YES

5. Were the people assessing the outcomes blinded to the participants’ group assignments?  YES YES YES NO NO YES

6. Were the groups similar at baseline on important characteristics that could affect outcomes ~ YES YES YES YES NR YES
(e.g., demographics, risk factors, co-morbid conditions)?

7. Was the overall drop-out rate from the study at endpoint 20% or lower of the number YES YES NR YES YES YES
allocated to treatment?

8. Was the differential drop-out rate (between treatment groups) at endpoint 15 percentage ~ YES YES NR NO YES YES
points or lower?

9. Was there high adherence to the intervention protocols for each treatment group? YES YES NR YES YES YES

10. Were other interventions avoided or similar in the groups (e.g., similar background YES YES YES YES YES YES
treatments)?

11. Were outcomes assessed using valid and reliable measures, implemented consistently YES YES YES YES YES YES
across all study participants?

12. Did the authors report that the sample size was sufficiently large to be able to detect a YES YES NR YES NR YES
difference in the main outcome between groups with at least 80% power?

13. Were outcomes reported or subgroups analyzed prespecified (i.e., identified before YES NR NR NR NR NR
analyses were conducted)?

14. Were all randomized participants analyzed in the group to which they were originally ~ NR NR NR NR NR NR

assigned, i.e., did they use an intention-to-treat analysis?

*CD, cannot determine; NA, not applicable; NR, not reported.

trial, comparing IVT to placebo, and this study concluded that the sexual
quality of life improved. Only one clinical trial measured serum estradiol
levels, which remained suppressed during the 8-week follow-up.

3.5.1. Efficacy

The conclusions of the efficacy of the 3 trials found were positive, as
all the studies agreed that IVT improves subjective variables of quality of
life.

3.5.2. Safety
Data on safety were only reported in one trial evaluating serum
estradiol levels, which despite presenting a slight increase, remained

within the normal range for 8 weeks.
3.6. FRACTIONAL CO2 LASER / ERBIUM LASER

Seven recent studies were found on this topic, including 2 single-arm
pilot studies, 3 retrospective cohort studies and two prospective, open,
cohort studies (Table 3). A total of 267 patients were recruited. The
variables evaluated were subjective improvement of VVA symptoms
using the FSFI, the VHI and the VAS.

All the trials agreed that laser treatment seems to be safe and effec-
tive, despite the lack of objective measurements of vaginal mucosa
changes before-after treatment, and no variables related to recurrence or

Table 5
Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies.
CRITERIA Dew Biglia LeRay  Wills Pagano et Pagano et Mothes Areas
etal. etal. etal etal. al 2016 al 2018 etal. etal.
1. Was the research question or objective in this paper clearly stated? YES YES YES NO YES YES NO YES
2. Was the study population clearly specified and defined? YES YES YES YES YES YES YES YES
3. Was the participation rate of eligible persons at least 50%? NR NR YES NR NR NR NR NR
4. Were all the subjects selected or recruited from the same or similar YES YES YES YES YES YES YES YES
populations (including the same time period)? Were inclusion and exclusion
criteria for being in the study prespecified and applied uniformly to all
participants?
5. Was a sample size justification, power description, or variance and effect NO YES YES NR NO NO NO NO
estimates provided?
6. For the analyses in this paper, were the exposure(s) of interest measured YES YES YES YES YES YES YES YES
prior to the outcome(s) being measured?
7. Was the timeframe sufficient so that one could reasonably expect to see an NO YES NO YES YES YES YES YES
association between exposure and outcome if it existed?
8. For exposures that can vary in amount or level, did the study examine NO YES NO YES YES YES NO YES
different levels of the exposure as related to the outcome (e.g., categories of
exposure, or exposure measured as continuous variable)?
9. Were the exposure measures (independent variables) clearly defined, valid, ~ YES YES NO YES YES YES NO YES
reliable, and implemented consistently across all study participants?
10. Was the exposure(s) assessed more than once over time? NO YES NO NO YES YES NO YES
11. Were the outcome measures (dependent variables) clearly defined, valid, YES YES NO YES YES YES YES YES
reliable, and implemented consistently across all study participants?
12. Were the outcome assessors blinded to the exposure status of participants? ~ NO NO NO NO NO NO NO NO
13. Was loss to follow-up after baseline 20% or less? NR NO NR NR NR NR NR NR
14. Were key potential confounding variables measured and adjusted NR YES NO NR NO NO NO NO
statistically for their impact on the relationship between exposure(s) and
outcome(s)?
*CD, cannot determine; NA, not applicable; NR, not reported.
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Table 6

Quality Assessment Tool for Before-After (Pre-Post) Studies With No Control Group.

Tesi Doctoral | Eduard Mension

Maturitas 143 (2021) 47-58

Pfeiler
etal.

Hersant
etal.

Chatsiproios
etal

Criteria

Donders

etal.

Pieralli
etal

Kendall
etal.

Dahir
etal

Pearson
etal

Gambacciani
etal.

Whiterby
etal

1. Was the study question or objective YES YES YES
clearly stated?

2. Were eligibility/selection criteria for
the study population prespecified and
clearly described?

3. Were the participants in the study
representative of those who would be
eligible for the test/service/
intervention in the general or clinical
population of interest?

4. Were all eligible participants that met
the prespecified entry criteria
enrolled?

5. Was the sample size sufficiently large
to provide confidence in the findings?

6. Was the test/service/intervention
clearly described and delivered
consistently across the study
population?

7. Were the outcome measures
prespecified, clearly defined, valid,
reliable, and assessed consistently
across all study participants?

8. Were the people assessing the
outcomes blinded to the participants’
exposures/interventions?

9. Was the loss to follow-up after baseline
20% or less? Were those lost to follow-
up accounted for in the analysis?

10. Did the statistical methods examine
changes in outcome measures from
before to after the intervention? Were
statistical tests done that provided p
values for the pre-to-post changes?

11. Were outcome measures of interest
taken multiple times before the
intervention and multiple times after
the intervention (i.e., did they use an
interrupted time-series design)?

12.1f the intervention was conducted at a
group level (e.g., a whole hospital, a
community, etc.) did the statistical
analysis take into account the use of
individual-level data to determine
effects at the group level?

YES YES YES

YES YES YES

YES YES YES

CD CD NR

YES YES YES

YES YES YES

NO NO NO

NR NR NR

YES YES YES

NO YES NO

NA NA NA

YES

YES

YES

NO

NR

YES

NA

NO YES YES YES YES YES

NR YES YES YES

YES YES YES YES

NR YES YES YES YES

NR YES NR NR NR

YES YES YES YES

YES YES YES YES

NO YES NO NO NO NO

NR NR NR YES YES YES

YES YES YES YES

YES YES NO YES YES YES

NA NA NA NA NA NA

*CD, cannot determine; NA, not applicable; NR, not reported.

serum estradiol measurements were studied.

3.6.1. Efficacy

All the studies concluded that laser therapy improves VVA symptoms
in short-term follow-up. None of the studies was a clinical assay with
two arms comparing laser versus placebo, but rather compared the same
patients before-after treatment evaluating subjective variables.

3.6.2. Safety
The studies evaluated reported no side effects, but no variables
regarding BC recurrence or serum estradiol levels were available.

4. DISCUSSION
4.1. Summary of evidence

According to international guidelines, non-hormonal therapies are
the first-line treatment for mild-moderate VVA. Therefore, these are also
the first-line treatments in BCS [28]. Among non-hormonal therapies
there are multiple options to treat symptoms of dyspareunia and daily
wellbeing. However, these compounds do not reverse atrophy, and
neither do they improve vaginal epithelium characteristics, and hence,
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the improvement observed is temporary and short term. These therapies
are usually lubricants and moisturizer agents composed by
non-hormonal substances, mainly based on water, silicone or vegetable
oil. Water-based agents have fewer side effects compared to oil-based
products [29].

The main limitation of non-hormonal therapies is the short-term
efficacy. Among the trials included in this systematic review, 85%
described efficacy with a 30-day follow-up or less. Further studies
evaluating longer follow-up periods would be of interest.

The lack of data on hormonal receptor status and adjuvant treat-
ments in the studies reviewed, and the absence of hormone levels and
information about BC recurrence after treatment, did not allow these
trials to make conclusions in relation to safety. Nonetheless, from gen-
eral population trials it can be extrapolated that there is a low risk of
potential side effects from non-hormonal therapies used for climacteric
symptoms [30].

Since hypoestrogenism is the cause of VVA, an oestrogen-based
treatment might be the most reasonable therapy. Moreover, oestrogen-
based local treatments have proven to be the most effective, since they
directly eliminate the cause of atrophy. These treatments act on the
vaginal mucosa increasing its thickness, re-vascularizing the epithelium
and increasing the number of superficial cells, thereby decreasing
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vaginal pH and restoring the vaginal flora, leading to symptom
improvement [31].

Vaginal oestrogen absorption is variable and largely depends on the
state of the vaginal mucosa. In an atrophic mucosa, there is increased
absorption, decreasing the level of oestrogen absorbed once there is
improvement in epithelium quality [32]. Different methods of vaginal
administration (creams, pessaries, rings, gels...) seem to be equivalent
for improving VVA symptoms. The oestrogen most commonly used in
these preparations is estriol, which is a weak action oestrogen.

Nowadays, there is some reluctance to use local oestrogen therapy in
BCS because of its potential adverse effects, with up to 70% of oncolo-
gists managing BCS not prescribing hormone therapies. There is fear of
interferences with adjuvant treatments, such as tamoxifen or aromatase
inhibitors (AI), that may result in an increased risk of BC recurrence
[33].

There is consensus in the literature that oestrogen administration in
BCS should only be prescribed topically, since systemic administration
has shown to increase the risk of BC recurrence [34] and is formally
contraindicated by international guidelines (International Menopause
Society) [35]. According to the current recommendations of the North
American Menopause Society, the use of low dose vaginal oestrogen
treatment is accepted if there is no improvement using non-hormonal
treatments in BCS with VVA. The lowest effective dose must be
administered, starting with the so-called "ultra-low dose", which has
shown efficacy in healthy postmenopausal women [36].

Based on the results of this review there is clear controversy on this
topic, with some studies reporting no recurrence of BC, while others
suggest caution due to a possible increase of serum oestrogen levels that
could lead to an increased risk of BC recurrence.

Le Ray et al [18] concluded that there is no evidence of an increase in
BC recurrence in cases treated with local oestrogen concomitant with
tamoxifen. It is important to highlight the retrospective design and the
short follow-up of 3.5 years of this trial, which may be too short to show
survival outcomes, and thus, lead to uncertainty regarding the data.

Conversely, other recent prospective studies suggested that the use of
vaginal oestrogen therapy may increase serum oestrogen levels [19-21],
and therefore a possible increase in the risk of BC recurrence. Never-
theless, Santen et al. reported that increased levels of serum estradiol
produced by vaginal oestrogen may not exceed the normal range of
postmenopausal serum estradiol [37].

From our point of view, further studies are needed to evaluate these
results since vaginal oestrogen absorption is variable and largely de-
pends on the state of the vaginal mucosa. In summary, taking into ac-
count the controversy, it is recommended to explain risks and benefits,
individualising each case with oncologists before using local oestrogen
therapies in BCS [28].

Other options such as intravaginal androgens are gaining attention as
a potential treatment for VVA in BCS, since androgen receptors have
been identified in the vaginal mucosa [38]. Testosterone administration
at the vaginal level seems to trigger an activation of oestrogen and
androgen receptors of the vaginal epithelium layers, without activating
oestrogen receptors in other tissues due to the lack of aromatase at this
level [39,40]. Dehydrixyepiandrosterone (DHEA) is a new androgen
that has shown efficacy in improving VVA, but has not yet been studied
in BCS [41-43].

In the present review, there is consensus on the efficacy of this
therapy, but only one trial evaluated the safety of vaginal androgens.
Therefore, there is not enough data to conclude that local androgens are
safe options, and further studies are needed to confirm whether systemic
estradiol is affected by the use of these therapies.

Another emerging therapy to treat VVA is vaginal laser. The first
studies evaluating the effectiveness of vaginal laser were made in 2014,
using a fractional microablative carbon dioxide laser, approved by the
Food and Drug Administration (FDA) as a therapy for GSM [43-47]. In
recent years, another laser, the erbium laser, has also been tested
[48-51].
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This therapy improves vascularisation of vaginal mucosa by stimu-
lating remodelling of the underlying connective tissue, thereby enlarg-
ening the vaginal epithelium and allowing it to accumulate glycogen.
The accumulation of glycogen allows restoration of the vaginal flora, a
reduction in vaginal pH and improvement of GSM symptoms caused by
oestrogen deficit.

The longest follow-up period was that of the pilot study by Gam-
bacciani et al. in which the patients were followed for up to 18 months.

According to Salvatore, 85% of GSM patients regained normal sexual
activity at 12 weeks of therapy [46].

Pieralli et al. evaluated 50 cases of BCS presenting VVA and treated
with erbium laser. Of these, 52% were satisfied with the results after an
average 11-month follow-up time.

Clinical assays evaluating the efficacy and safety of the use of erbium
laser are needed, since all the trials included in this review were
observational; some were prospective while others were retrospective,
with a short follow-up and assessed only subjective variables regarding
VVA improvement.

There is a lack of data regarding safety and BC relapse, since no study
provided information about recurrence during follow up, and serum
estradiol levels were not measured.

Regarding future options, other molecules such as ospemifene were
not found in the present search, despite the FDA having approved the
use of this drug for dyspareunia and vaginal dryness in 2013. This
molecule has mild vaginal oestrogenic potency improving symptoms in
a way similar to that of local oestrogen therapy. It also improves bone
mineral density and seems to have an anti-oestrogenic effect at the
endometrial and breast level [52,53]. Although its efficacy and safety
has been demonstrated in healthy patients [54], its use is not currently
recommended for BCS receiving ongoing treatment. However, the use of
ospemifene in BCS is accepted by the US FDA and the European Medi-
cines Agency after having completed the necessary BC treatment and
when remaining disease free.

Another future option that has shown efficacy in improving VVA is
DHEA [41], a steroid prohormone with the ability to transform into
testosterone and estradiol. It induces local action to the tissue due to its
intracrine or intracellular transformation to sexual steroids. The FDA
approved DHEA tablets for the treatment of dyspareunia to treat mod-
erate to severe symptoms, but it has not yet been approved for treatment
in BCS. Martel et al. described a slight increase in serum estradiol when
using intravaginal DHEA, although they concluded that this rise was
within the normal range of estradiol concentrations for postmenopausal
women [42]. Therefore, longer studies are required to evaluate the
safety of this treatment.

This systematic review has several limitations that must be consid-
ered (Tables 4, 5 and 6). First, during the data extraction some studies
did not provide some of the data items required in the review data
extraction form. Second, during the data extraction some items required
were found to be assumed or simplified in the original papers. Third,
among the studies reviewed, four had a retrospective design, which can
lead to worse quality of evidence. Finally, we performed an assessment
of risk of bias for individual studies, but bias at an outcome level was not
possible due to a lack of information.

5. CONCLUSIONS

In BCS, GSM is the leading cause of sexual dysfunction and severely
limits the quality of life of these patients. First-line treatment in BCS
presenting mild-moderate VVA is always the use of non-hormonal
therapies, which according to the data analyzed, seem to be safe but
present limited efficacy and short-term effects. In cases of VVA in BCS
refractory to non-hormonal treatment or presenting moderate-severe
clinical VVA, the use of local oestrogen therapy is considered and has
been demonstrated as being the most effective treatment. Only vaginal
oestrogen administration is approved for BCS and always with the use of
the lowest possible dose and with consensus between the oncology team
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and the patient including evaluation of the risks and benefits of the use
of these treatments. There is disagreement regarding local oestrogen
therapies, and thus, there is controversy as to the safety of these treat-
ments. Some studies suggest a possible increase of serum oestrogen
levels that may entail an increased risk of BC recurrence. Finally, new
lines of treatment such as vaginal laser and vaginal androgens seem to be
effective. Clinical studies assessing their safety in terms of evaluation of
elevation in serum estradiol levels or relapse are still lacking in BCS.
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Genitourinary syndrome of menopause (GSM) comprises an
aggregate of symptoms occurring in the external genitalia,
pelvic floor tissues, bladder and urethra related to hypoestro-
genism, where urinary tract symptoms, vaginal dryness, pain-
ful intercourse and loss of sexual function are highlighted.
GSM affects from 27% to 84% of postmenopausal women,
causing impairment of their sexuality and quality of life [1].
During the last decade, new therapeutic options have
appeared to treat GSM symptoms, ranging from ospemifene
and prasterone to vaginal laser, all positioned as potential
alternatives for those patients in whom estrogenic therapies
are not recommended or when moisturizers and lubricants
provide poor relief [2].

Recently, we have seen a large number of scientific
papers discussing treatment of GSM, mostly related to vagi-
nal laser, evaluating the safety and efficacy of these new
options. Unfortunately, there remains no clear consensus in
the scientific community regarding the role of energy-based
therapies for GSM, as seen in the North American
Menopause Society position statement of 2020 concluding
that energy-based therapies required long-term, sham-con-
trolled safety and efficacy studies before their routine use
could be recommended [3].

In 2020, Mitchell asked the question ‘How do we measure
success in the treatment of GSM?' [4], underlining the lack of
consensus in the literature regarding how to evaluate clinic-
ally relevant improvement of GSM. Concerning this issue, in
2003 the US Food and Drug Administration outlined possible
end points for studies assessing topical estrogen to treat
GSM: change in severity of symptoms, change in vaginal pH
and change in the Vaginal Maturation Index [5]. To date, the
most used assessment tools to quantify severity and
improvement of GSM are the visual analog scale of GSM
symptoms, the Vaginal Health Index (VHI) and the Female
Sexual Function Index. From our point of view, the GSM
assessment tools can be divided into two groups: subjective
outcomes and objective outcomes.

Regarding subjective outcomes, we must differentiate
those that depend on the patient perception of the problem
from those that depend on the medical subjective quantifica-
tion of the problem. In the first group, the visual analog
scale of GSM symptoms and different tests such as the
Female Sexual Function Index or the Short Form-12, among
others, are included. Second, there is controversy about
whether or not some aspects of the clinical medical evalu-
ation are subjective or objective tests. Some articles report
the VHI as an objective measure, but from our point of view
it is a medical subjective evaluation of the genital tract status
in four out of five variables of the index (vaginal elasticity,
fluid volume, epithelial integrity and moisture) and one
objective variable, which is vaginal pH measurement [6].

Regarding objective outcomes, the most used is vaginal
pH measurement, part of the VHI calculation, which is not
always expressed as an individual outcome, and may be
biased by other variables when included in the VHI [7].

The Vaginal Maturation Index assesses the relative propor-
tion of parabasal, intermediate and superficial vaginal epithe-
lial cell types in a vaginal cytology sample, defining a cut-off
for premenopausal and postmenopausal women with vulvo-
vaginal atrophy [8].

Other objective outcomes have been described, such as
vaginal epithelial thickness, composition of the lamina propia
and vaginal compliance [9], but they have been scarcely
used, reporting contradictory results and only in case-series
studies. Finally, few authors have attempted to evaluate
objectively the vaginal wall thickness in GSM by ultrasound,
although this measurement could be as effective as histo-
logical measurement [10].

To conclude, we are beginning to see new and interesting
target outcomes to evaluate GSM, but there is an urgent
need to bring consistency to new studies to facilitate system-
atic reviews and meta-analysis, and to provide the best evi-
dence on this matter. The overall lack of meaningful
objective outcomes assessing GSM across literature is also
cause for concern. There is a need to evaluate whether the
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current pH measurement and Vaginal Maturation Index are
enough to bring objectiveness to scientific assessment of
GSM, or whether other objective methods are necessary to
achieve this goal. Finally, from our point of view, subjective
and objective variables to evaluate GSM should be differenti-
ated. There is the possibility that some therapies present
only subjective improvement, suggesting a possible placebo
effect of these therapies when subjective improvement is
not supported by objective assessment of improvement.

Potential conflict of interest Nil.

Source of funding Nil.

ORCID

C. Castelo-Branco @ http://orcid.org/0000-0002-9860-8318

References

[1]  Portman DJ, Gass ML, Vulvovaginal Atrophy Terminology
Consensus Conference Panel. Genitourinary syndrome of meno-
pause: new terminology for vulvovaginal atrophy from the
International Society for the Study of Women’s Sexual Health and
The North American Menopause Society. Climacteric. 2014;17(5):
557-563.

[2]

[3]

[4]

[51

[6]

71

[8]
[91

[10]

68

Tesi Doctoral | Eduard Mension

Mension E, Alonso |, Castelo-Branco C. Genitourinary syndrome of
menopause: current treatment options in breast cancer survivors
- systematic review. Maturitas. 2021;143:47-58.

The 2020 genitourinary syndrome of menopause position state-
ment of The North American Menopause Society. Menopause.
2020;27(9):976-992.

Mitchell CM. How do we measure success in the treatment of
genitourinary syndrome of menopause? Menopause. 2020;27(8):
844-845.

US Food and Drug Administration. Estrogen and estrogen/pro-
gestin drug products to treat vasomotor symptoms and vulvar
and vaginal atrophy symptoms-Recommendations for clinical
evaluation; [cited 2021 Jun 18]. Available from: https://www.fda.
gov/regulatory-information/search-fda-guidance-documents/estro-
gen-and-estrogenprogestin-drug-products-treat-vasomotor-symp-
toms-and-vulvar-and-vaginal-atrophy.

Di Pace R, Portuesi R. Vaginal health index score and urogenital
syndrome of menopause. Gazz Med Ital — Arch Sci Med. 2018;
177(12):741-744.

Roy S, Caillouette JC, Roy T, et al. Vaginal pH is similar to follicle-
stimulating hormone for menopause diagnosis. Am J Obstet
Gynecol. 2004;190(5):1272-1277.

Meisels A. The maturation value. Acta Cytol. 1967;11(4):249.
Mackova K, Mazzer AM, Mori Da Cunha M, et al. Vaginal Er:YAG
laser application in the menopausal ewe model: a randomised
estrogen and sham-controlled trial. BJOG. 2021;128(6):1087-1096.
Panayi DC, Digesu GA, Tekkis P, et al. Ultrasound measurement
of vaginal wall thickness: a novel and reliable technique. Int
Urogynecol J. 2010;21(10):1265-1270.



Tesi Doctoral | Eduard Mension

Article revisid numero 4:

Mension E, Alonso |, Tortajada M, Matas |, Gdmez S, Ribera L, Ros C, Angles-Acedo S,
Castelo-Branco C. Genitourinary Syndrome of Menopause Assessment Tools. J Midlife
Health. 2021 Apr-Jun;12(2):99-102.

IF: 0.0 Obstetricia | Ginecologia.

69



Tesi Doctoral | Eduard Mension

Review Article

Genitourinary Syndrome of Menopause Assessment Tools
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B New therapeutic options are bemg considered to treat genitourinary syndrome of
menopause ((8M), such as vaginal laser, ospemifene, or prasterone, but there is
no explicit agreement in the scientific community for its use. Some concerns have
arisen on how to cvaluate the improvement of GSM symptoms. In 2003, the FDA
suggested possible end points for this purpose: change in severity of symptoms,
change in vaginal pH, and change in vaginal maturation index (WVMI). Contrarily,
the most common assessment tools used to quantify severity and mprovement
of GSM nowadays are the visual analog scale of GSM symptoms, the vaginal
health index, and the female sexual function index. In our opinion, subjective and
objective variables to evaluate GSM can be differentiated, and not many of the
considered objective outcomes are used in the recent literature assessing GSM.
There is the possibility that some therapics present only subjective improvement,
giving place to a possible placebo cffect that is not being evaluated. To conclude,
there is & demand to evaluate whether vaginal pH and VMI are enough to assess

bt BT 301 objectively GSM changes or new objective approaches should be audited.
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KEywoRDs: dizessment tools, genifourinary symdrome of menopause, vaginal
lager, viivovaginal atrophy

INTRODUCTION
itourinary  syndrome  of menopanse  (GSM)
collects different symptoms and signs related to
ased blood circulating estrogens, comprising from
urinary tract symptoms, vaginal dryness, and irritation to
dysparcunia and sexual symptoms, provoking to up to

these new options. However, to date, there is no explicit
agreement in the scientific community for its use, since,
in 2018, the FDA published an alert highlighting that the
efficacy and safety of vaginal laser treatments had not
been established ™

Furthermore, some concerns have arisen on evaluating

50% of those who suffer it, causing impairment in the
quality of lific.""

Mild GSM is usuvally treated using nonhormonal
Iubricants and moisturizers, but those present doubtful
benefits when facing severe GSM symptoms. The logical
treatment to palliate the lack of estrogen is using local
cstrogen products demonstrated to be the most effective
therapy.

Lately, new therapeutic options are being considered to
treat GEM symptoms, such as vaginal laser, ospemifiene,
or prasterone, potential alternatives for those patients
where estrogenic therapics are not recommended, !

A vast amount of literature is emerging, primarily related
to vaginal laser, assessing the safety and efficacy of

Anosss this article ondine
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0el: 41084 mh jmh_83_21

the improvement of GSM symptoms when any of the
mentioncd treatments are used. The assessment tools to
measure the success or benefit for each treatment remain
a critical hot topic, underlining the lack of consensus
among rescarchers on how we are assessing clinically
relevant changes in women presenting with GSM.!

Previously, the FDA had summarized possible end
points, mcluding change in the severity of symptoms,
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change in vaginal pH, and change in vaginal maturation
index (VMI)."

This review aims to summarize the present evidence on
the diagnostic and assessment tools to evaluate GSM.

DIAGNOSIS OF GENITOURINARY SYNDROME
OF MENOPAUSE

The classical diagnostic modality for GSM has been
a “clinical diagnosis,” mcluding a clinical suspicion
when women in menopausal status present symptoms
such as burning, dryness, and dysparcunia in the genital
tract, and is confirmed through a clinical exploration,
observing a pale and dry vulvovaginal mucosa usually
with petechiac. It is essential to differentiate from other
vaginal conditions that mimic bothersome vaginal
conditions such as vaginal lichen sclerosis, vaginal
lichen planus, hyperkeratosis, contact dermatitis,
vulvar cancer, and vulvar cancer vulvar intracpithelial
ncoplasm, cxtramammary Paget discase, and vaginal
infections."”!

Since the clinical diagnosis of GSM started through a
report of symptoms from the patients, during the last
decades, the GSM diagnosis has been underdiagnosed
due to an underreport from patients and unawarencss
from professionals to seck this problem.!

Thereafter, when the diagnosis of GSM 1s made, a
cascade of different treatments starts. The assessment of
the GSM improvement was classically made clinically,
changing to the next therapeutic step if the women
reported no changes.

Today, we arc cntering 8 new cra where physicians
have on board novel therapics such as vaginal laser,
prasterone, or ospemifene. Yet, there is no conscnsus
on how to use them. We believe that it is a vital issuc
to acquirc well-designed assessment tools to precisely
cvaluate the scverity of GSM and its improvement
when using any trcatment, through cither subjective
or objective tests. The implementation of reliable
assessment tools would ultimately bring consistency
across scientific evaluation of GSM, allowing to regulate
the treatment indications.

ASSESSMENT ToOLS FOR GENITOURINARY
SYNDROME OF MENOPAUSE

Considering many studies conducted up to date regarding
GSM cvaluation, the most common asscssment tools
used to quantify scverity and improvement of GSM
are the visual analog scale (VAS) of GSM symptoms,
the vaginal health index (VHI), and the female sexual
function index (FSFI) patient-reported outcomes
measure (PROM).

Figure 1: Summary of current and potential assessment

tools

Current AT P inl AT Subjective Objective

VAS 0-10

FSF1 DetArtLutOr+SatPa

SF12 PheMe

VHI ElatFv+El+Mo pH

Vaginal pH 0-14

VMI 0-100%
VTb mm
vLP AFCVK
VTu mm
vC kPa

AT: Assessment tools, VAS: Visual Analog Scale on GSM
symptoms, FSFI: Female sexual function index (De: Desire,
Ar: Arousal, Lu: Lubnication, Or: Orgasm, Sa: Satisfaction, Pa:
Pain), SF12: Health-related quality-of-life guestionnaire {Ph:
Physic [Physscal function, physical role, corporal pain, general
health], Me: Mental [vitalsty, social function, emotonial role,
mental health]), VHI: Vagimnal health index (Fv: Fluid volume, Ela:
Elasticity, EI: Epitelial mtegrity, Mo: Moi ), VMI: Vaginal
maturation index, VTb: Vaginal epsthelial thickness on biopsy,
VLP: Vaginal lamina propia characteristics on biopsy (AFCVK:
L 4 ber of fibrobl . 1 of coll

1 d degree of larization and 1 of Ki67), ‘\"Tu:
Vaginal thack on abdominal ull d VC: Vagmal
compliance on biopsy (tensil gth), GSM: Genitouninary

syndrome of menopause

Depending on the target for cach assessment tool, a
classification of subjective outcomes and objective
outcomes was made:

Assessment tools that considered subjective outcomes,
influenced by the patient perception of the complaint,
are the most widely used in the scientific evaluation
of GSM. Among them, we find the VAS of GSM
symptoms cvaluation and different PROMS such as
the FSFI, assessing six domains of sexuality: desire,
arousal, lubrication, orgasm, satisfaction, and pain,
and the 12-Item Short Form Survey, which is a
health-related quality-of-life questionnaire consisting
of 12 questions that measure cight health domains
to asscss physical and mental health, among others
[Figure 1].

It is to note that there is a disagreement on considering
VHI, a clinical medical evaluation, as a subjective or
objective measure. Some authors consider the VHI an
objective measure. Suppose we disaggregate this overall
score, in that case, we can observe that in 4 out of
S5 variables of the index {vaginal clasticity, fluid volume,
cpithelial integrity, and moisture), the judgment of the
clinical status from the physician is in some manner
subjective, remaining just one objective vanable which
is the vaginal pH measurement.'”

100 )
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Instead, not many of the considered objective outcomes
arc used in the recent literature assessing GSM. The
most frequently used is the vaginal pH measurement,
recommended since 2003 by the FDA for GSM
assessment, and used as a part of the VHI calculation. To
assess pH, a picee of litmus paper is placed on the lateral
vaginal wall until moistened. A pH of 4.6 or greater
indicates vulvovagmal atrophy (VVA), assuming the
paticnt docs not have bacternial vaginosis. Premenopausal
women without VVA typically have a pH of 4.5 or less."”

Another recommended outcome in the 2003 FDA
recommendation to GSM cvaluation was the VMI,
which has not been as successful in the literature as
the VHI, considering that it is not usually found in
most studies assessing GSM.'''! The VMI assesscs
the relative proportion of parabasal, intermediate, and
superficial vaginal epithclial cell types in a vaginal
cytology sample. In premenopausal women, greater than
15% of superficial cells would be considered normal;
however, in postmenopausal women with VVA, the
typical proportion would be less than 5%. The VMI is
usually calculated according to the formula, maturation
value: (0 * % of parabasal cells) x (0.5 x % of
intermediate cells) x (1.0 x % of superficial cells)./"!

Other objective outcomes had been proposed but scarcely
usced and only rcported in case scries studics. Some
authors studied vaginal epithelial thickness, composition
of the lamina propna, and vaginal compliance: Salvatore
et al. performed an ex wive histological study on the
cffects of microablative fractional CO, laser on atrophic
vaginal samples from five women, concluding that laser
can produce a remodeling of vaginal connective tissue
without causing damage surrounding tissue.'"”

Contrarily, Mackova er al. presented the data from a
preclinical trial where pathology analysis was performed
to an animal model (ewe), including vaginal thickness,
composition of lamina propria, and vaginal compliance,
concluding that YAG laser had a comparable mcrease
in vaginal cpithclial thickness to sham manipulation in
menopausal ewes and none of the interventions induced
changes in the vaginal lamina propria.!'?!

Finally, few authors attempted to objectively cvaluate
transvaginal ultrasound to measure the vaginal wall
thickness in GSM, suggesting that it could be effective
as a histological measurement.!'*! Being a promising line
of investigation since would bring objectiveness through
a noninvasive exploration.

CONCLUSION

The literature on assessing GSM objectively is scant,
and there is a nced to develop an objective model for

Journal of Mid-life Health

the most appropriate asscssment for GSM. From our
perspective, there is a demand to evaluate whether
vaginal pH and VMI are cnough to assess objectively
GSM changes or new approaches should be audited.

Although different techniques to cvaluate GSM in
the actual scientific literature will appear, consistency
among studics and clinical tnals 1s needed to facilitate
comparisons of results. In our opinion, subjective and
objective variables to evaluate GSM can be differentiated.
There is the possibility that some therapics present only
subjective improvement, giving place to a possible
placebo cffect. In addition, there is the possibility to find
some options where objective outcomes improve with
the absence of subjective assessment tools improvement
and therefore may be opening the door to complimentary
nonphysical therapics.
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3. Hipotesis de treball

La majoria de les pacients sobrevivents de cancer de mama (CM) presenten simptomes
relacionats amb el déficit de estrogens. El sindrome genitourinari de la menopausa
(SGUM) esta present en més de la meitat de les pacients que tractem, pero I'Us
d'estrogens locals via vaginal, que seria el tractament més efectiu, podria incrementar

el risc de recidiva en aquestes pacients.

Diversos treballs reporten resultats prometedors amb el laser CO2 fraccionat; pero, la
majoria de els estudis sdn observacionals, no aleatoritzats i la majoria avaluen criteris
no objectius per valorar la resposta a el tractament. No disposem d'estudis controlats
que estudiin el mecanisme d'accié en el grup de pacients afectes de cancer de mama ni

la seva eficacia a mitja-llarg termini.

1. Primera hipotesi: La hipotesi del primer assaig clinic és que el laser de CO2 fraccionat,
en les pacients afectes de cancer de mama en tractament amb inhibidors de
I'aromatasa, podria actuar sobre la mucosa vaginal estimulant la proliferacié de I'estrat
basal, augmentant el gruix de la paret, equilibrant la flora vaginal i acidificant el pH
vaginal, sense incrementar els valors d’estradiol plasmatic en aquestes pacients.
Aquests efectes es traduirien en el restabliment de la fisiologia de la vagina i en
conseqiiencia en la millora dels simptomes i funcid sexual, ampliant la millora obtinguda

amb I'Us regular de hidratant, lubricant i vibrador vaginal com a terapia de primera linia.
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Altres treballs reporten resultats prometedors amb prasterona via vaginal pel que fa a
millora de la simptomatologia sense augmentar els nivells d'estrogens circulants; pero,
no existeixen estudis que avaluin I'impacte sobre els nivells d'estrogens circulants en

pacients sobrevivents de cancer de mama tractades amb inhibidors de I'aromatasa.

2. Segona hipotesi: El tractament amb prasterona vaginal en les pacients afectes de
cancer de mama en tractament amb inhibidors de I'aromatasa, pot actuar sobre la
mucosa vaginal millorant I'index maduratiu de la mucosa vaginal i normalitzant el pH de
la vagina, sense incrementar els valors d’estradiol plasmatic en aquestes pacients.
Aquests efectes tradueixen el restabliment de la fisiologia de la vagina i comporten una
millora dels simptomes. Els nivells d'estradiol ultrasensible en sang no es veuen

incrementats, el que aporta seguretat des del punt de vista oncologic.

Finalment, respecte a l'avaluacié del grau de severitat del SGUM, s’han utilitzat
multiples parametres subjectius, pero encara avui dia sén pocs els parametres objectius
estudiats per valorar I'estat basal i estudiar els possibles efectes beneficiosos dels
tractaments en les pacients. Alguns dels parametres objectius sén a base de teixit

vaginal obtingut a través de métodes invasius.
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3. Tercera hipotesi: L'Us de |'ecografia transvaginal pot ser un metode objectiu no
invasiu per avaluar el gruix de I'epiteli vaginal, amb suficient sensibilitat i especificitat
per diferenciar entre aquelles pacients amb atrofia vulvovaginal i aquelles que no

presenten atrofia.
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4. Objectius

4.1 Objectius principals:

1. Primer objectiu: L'objectiu del primer treball és el de avaluar I'eficacia i seguretat de
la terapia laser de CO2 en pacients sobrevivents de cancer de mama tractades amb

inhibidors de "'aromatasa.

2. Segon objectiu: L'objectiu del segon treball és el de avaluar |'eficacia i seguretat de la
terapia local amb prasterona en pacients sobrevivents de cancer de mama tractades

amb inhibidors de I'aromatasa.

4.2 Objectiu secundari:

3. Tercer objectiu: L'objectiu del tercer treball és el d’avaluar I'is de |'ecografia
transvaginal com a metode objectiu i no invasiu per quantificar i diferenciar pacients
amb atrofia vulvovaginal (pacients sobrevivents de cancer de mama tractades amb

inhibidors de I'aromatasa) de pacients pre-menopausiques sanes.
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5. Material i Méetodes i Resultats:

Per tal de dur a terme els objectius, s’han realitzat tres estudis:
El primer estudi presentat és un assaig clinic aleatoritzat doble cec, per avaluar |'eficacia
i seguretat del laser vaginal de CO2 en el subgrup de pacients de cancer de mama

tractades amb inhibidors de I’'aromatasa.

En aquest estudi de dos bracos aleatoritzats, els dos grups de pacients rebien un
tractament amb la primera linia no hormonal a base de hidratants vaginals i vulvars,
terapia amb vibrador vaginal, i una visita voluntaria amb una sexologa clinica.
Addicionalment, rebien 5 sessions separades 1 mes cada una amb laser de CO2. En un
dels dos grups (grup placebo), el laser era aplicat de manera habitual pero una tercera

persona baixava la poténcia a 0.0 Wats, a mode de laser placebo.

Es van avaluar diferents parametres subjectius i objectius, observant una milloria
significativa en la majoria d’aquests de manera similar en ambdds grups, sense
diferéncies estadisticament significatives entre els mateixos. No es van observar tampoc

diferéncies a nivell d’estradiol séric, que no va augmentar en cap dels dos grups.

L’estudi conclou doncs que la terapia amb laser de CO2 en el subgrup de pacients

estudiades, és una terapia segura, pero I'eficacia contra placebo no queda demostrada.
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Effect of Fractional Carbon Dioxide vs Sham Laser on Sexual Function in Survivors
of Breast Cancer Receiving Aromatase Inhibitors for Genitourinary Syndrome

of Menopause
The LIGHT Randomized Clinical Trial

Eduard Mension, MD, MSc; Inmaculada Alonso, MD, PhD; Sonia Anglés-Acedo, MD, PhD; Cristina Ros, MD, PhD; Jorge Otero, PhD; Alvaro Villarino, MSc; Ramon Farré, PhD;
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Silvia Gémez, MD; Laura Ribera, MD; Camil Castelo-Branco, MD, PhD

Abstract

IMPORTANCE Survivors of breast cancer present more severe symptoms of genitourinary
syndrome of menopause (GSM) than patients without history of breast cancer. Recently, new
treatments, such as vaginal laser therapy, have appeared, but evidence of their efficacy

remains scarce.

OBJECTIVE To assess the safety and efficacy of carbon dioxide (CO,) vs sham vaginal laser therapy
after 6 months of follow-up in survivors of breast cancer with GSM receiving aromatase inhibitors.
DESIGN, SETTING, AND PARTICIPANTS This prospective double-blind sham-controlled
randomized clinical trial with two parallel study groups was performed during October 2020 to
March 2022 in a tertiary referral hospital. Survivors of breast cancer using aromatase inhibitors were
assessed for eligibility, and eligible patients were randomized into the 2 treatment groups. Follow-up
was conducted at 6 months. Data were analyzed in July 2022.

INTERVENTIONS All patients from both groups were instructed to use the first-line treatment (FLT)
based on nonhormonal moisturizers and vaginal vibrator stimulation. Patients for each group were
allocated to 5 monthly sessions of fractional CO, laser therapy (CLT) or sham laser therapy (SLT).
MAIN OUTCOMES AND MEASURES The primary outcome was sexual function, evaluated through
Female Sexual Function Index (FSF1) score. Other subjective measures of efficacy included a visual
analog scale of dyspareunia, vaginal pH, a Vaginal Health Index, quality of life (assessed via Short-
Form 12), and body image (assessed with the Spanish Body Image Scale). Objective measures of
efficacy included vaginal maturation index, vaginal epithelial elasticity (measured in Pascals) and
vaginal epithelial thickness (measured in millimeters). Measures were assessed before and after the
intervention. Tolerance (measured on a Likert scale), adverse effects, and estradiol levels were
recorded.

RESULTS Among 211 survivors of breast cancer assessed, 84 women were deemed eligible and 72
women (mean [SD] age, 52.6 [8.3] years) were randomized to CLT (35 participants) or SLT (37
participants) and analyzed. There were no statistically significant differences between groups at
baseline. At 6 months, both groups showed improvement in FSFI (mean [SD] score at baseline vs 6
months: CLT, 14.8 [8.8] points vs 20.0 [9.5] points; SLT, 15.6 [7.0] points vs 23.5 [6.5] points), but
there was no significant difference between CLT and SLT groups in the improvement of sexual
function evaluated through the FSFI test overall (mean [SD] difference, 5.2 [1.5] points vs 7.9 [1.2]

Key Points

Question Is vaginal laser treatment safe
and effective for genitourinary
syndrome of menopause in survivors of
breast cancer receiving aromatase
inhibitors?

Findings In this randomized clinical trial
with 84 participants in 2 parallel study
groups, both groups received a first-line
therapy based on nonhormonal
moisturizers and vaginal vibrator
stimulation, and participants were
randomized to receive 5 monthly
sessions of fractional carbon dioxide
laser therapy or sham laser therapy. No
differences were observed between
groups in safety or efficacy outcomes at
the 6-month follow-up.

Meaning These findings suggest that
although vaginal laser treatment was
safe, it was not more effective than first-
line therapy with placebo treatment in
survivors of breast cancer receiving
aromatase inhibitors.
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Abstract (continued)

points; P = .15) or after excluding women who were not sexually active (mean [SD] difference, 2.9
[1.4] points vs 5.5 [1.1] points; P = 15). There were also no differences between improvement of the 2
groups at 6 months of follow-up in the other assessed subjective outcomes, including dyspareunia
(mean [SD] difference, -4.3 [3.4] vs -4.5 [2.3]; P = .73), Vaginal Health Index (mean [SD] difference,
3.3[41]vs5.0 [4.5]; P = 17), body image (mean [SD] difference, -3.7 [4.5] vs -2.7 [4.8]; P = .35), and
quality of life (mean [SD] difference, -0.3 [3.6] vs -0.7 [3.2]; P = .39). Similarly, there were no
differences in improvements in objective outcomes, including vaginal pH (mean [SD] difference,
-0.6 [0.9]vs -0.8[1.2]; P = .29), vaginal maturation index (mean [SD] difference, 10.2 [17.4] vs 14.4
[171]; P = 15), vaginal epithelial thickness (mean [SD] difference, 0.021[0.014] mm vs 0.013 [0.012]
mm; P = .30), vaginal epithelial elasticity (mean [SD] difference, -1373 [3197] Pascals vs -2103 [3771]
Pascals; P = .64). There were significant improvements in the overall analysis regardless of group in
many outcomes. The 2 interventions were well tolerated, but tolerance was significantly lower in the
CLT group than the SLT group (mean [SD] Likert scale score, 3.3 [1.3] vs 4.1 [1.0]; P = .007). No
differences were observed in complications or serum estradiol levels.

CONCLUSIONS AND RELEVANCE In this randomized clinical trial, vaginal laser treatment was found
to be safe after 6 months of follow-up, but no statistically significant differences in efficacy were
observed between CLT and SLT.

TRIAL REGISTRATION ClinicalTrials.gov identifier: NCT04619485

JAMA Network Open. 2023;6(2):2255697. doi:10.1001/jamanetworkopen.2022.55697

Introduction

During the last decades, dysfunction of sexual and vaginal health, including genitourinary syndrome
of menopause (GSM), has remained underdiagnosed and undertreated in survivors of breast
cancer."? These symptoms are usually worse among survivors of breast cancer compared with
women without history of cancer, due to the antiestrogenic effects of chemotherapy, tamoxifen, and
aromatase inhibitors.? In addition, estrogen-based standard treatment for GSM remains
controversial in this subset of patients.*

In the last few years, new therapeutic approaches have been designed to relieve GSM
symptoms, and vaginal laser therapy is one of the trending options.® Although most studies conclude
that vaginal laser therapy is a safe option,®” safety outcomes are underreported in most studies.® In
a2022 systematic review,® vaginal laser treatment was associated with improved subjective
outcomes, such as the dyspareunia (assessed via visual analog scale [VAS]), the Female Sexual
Function Index (FSFI), and the Vaginal Health Index (VHI), in the short term; however, most of the
assessed studies were single-group before-and-after trials with evidence of low to moderate quality.®
There is also controversy on the results of objective outcomes, as some studies®'® have shown an
increase of the epithelial vaginal layer, whereas other studies""? have found no differences between
sham and real laser groups. Thus, there is need for sham-controlled randomized clinical trials (RCTs).
The aim of this study was to assess the safety and efficacy of carbon dioxide (CO,) vaginal laser
therapy (CLT) compared with sham laser therapy (SLT) after 6 months of follow-up in survivors of
breast cancer with GSM receiving aromatase inhibitors.

Methods

This RCT was approved by the institutional review board of the Hospital Clinic of Barcelona, Spain.
This study adheres to the European Union Law of Data Protection and was conducted ethically in
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accordance with the Declaration of Helsinki. Written informed consent was obtained from all
participants. This study followed the Consolidated Standards of Reporting Trials (CONSORT)
reporting guideline for RCTs.

Study Design

In this prospective, double-blind, sham-controlled, RCT with 2 parallel study groups, both groups
received first-line therapy (FLT) based on nonhormonal moisturizers and a vaginal vibrator
stimulation, plus 5 monthly sessions of laser treatment with 2 groups, the first receiving fractional
CLT and the second receiving SLT. The trial protocol and statistical analysis plan are presented in
Supplement 1.

Participants

The study was conducted in the Hospital Clinic of Barcelona, Spain. The inclusion criteria were
survivors of breast cancer aged 30 years and older receiving aromatase inhibitors (for =6 months);
menopause, signs or symptoms of GSM with dyspareunia, and vaginal pH of 5 or greater; and self-
reported willingness to be sexually active. The exclusion criteria included use of vaginal moisturizers
or lubricants in the last 30 days; vaginal hormonal treatment in the last 6 months; use of
radiofrequency, laser treatment, hyaluronic acid, or lipofilling in the vagina in the last 2 years;
ospemifene treatment; intraepithelial neoplasm of cervix, vagina, or vulva; active genital tract
infection; prior treatment for genital cancer; organ prolapse stage Il or greater; and positive test
results for human papillomavirus. Recruitment began in October 2020 and finished in September
2021. Ethnicity was self-reported by patients and assessed to describe the cohort.

Sample Size Calculation and Randomization

Considering the FSFI score as the primary outcome, a sample size of 33 women was calculated for
each group, accepting an arisk of 0.05 and a B risk of less than O.1in a bilateral contrast. The common
SD was considered to be 5 points, and the minimum expected effect size was 4 points.'>'* Assuming
aloss to follow-up of 15%, the calculated sample size was 78 patients.

Participants were equally assigned by 1:1 block randomization to either CLT or SLT using Stata
software version 15.1 (StataCorp). The block sizes were 8. Allocation concealment was performed
using a protected personal code folder on the hospital intranet. Access to the randomization folder
was limited to an authorized collaborator physician who had no other involvement in the study.

Interventions
At the first visit, patients completed all the questionnaires. Additionally, participants underwent a
vaginal examination to evaluate the genital tract and collect samples for analysis.

First-line Therapy

All patients from both groups were instructed to use the FLT, which was supplied to every participant
during the study. This therapy included a hormone-free moisturizer containing hyaluronic acid
(Cerviron; CumLaude Lab) to be used every 3 days, a daily external vaginal hormone-free moisturizer
(Lubripiu; CumLaude Lab), and a vaginal vibrator (Meditinum; BCNatal) to be used 2 times per week
for 5 to 10 minutes each with the help of intimate lubricant (Mucus). A personal calendar was given to
each patient in which they recorded every use of the moisturizer, the vaginal vibrator, and each
sexual relation practiced. Additionally, specialized sexual assessment was also offered as an optional
visit based on the PLISSIT (Permission, Limited Information, Specific Suggestions, and Intensive
Therapy) model."”
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Preparation for the Procedure

The patients were scheduled between 4 to 6 weeks after the first visit. They were instructed to avoid
intercourse and use an internal vaginal ovule moisturizer daily 5 days prior and 5 days after the laser
session and use topic lidocaine cream 1hour before the laser session.

Laser Treatment
All patients underwent 5 sessions 1 month apart from the vaginal laser treatment. The treatment was
performed by a professional blinded to the treatment group.

CLT was performed using the fractional microablative CO, laser system, SmartXide2 VLR,
MonaLisa Touch (DEKA Laser) at standard settings (40W power, 1000 ps dwell time, 1000 pm dot
spacing, SmartStack 2 on double pulse emission mode), with a delivery fluence of 5.37 J/cm?. SLT was
performed at minimal energy settings to avoid any tissue effect (0.0 W power, 100 ps dwell time,
2000 pm dot spacing, SmartStack 1on SmartPulse emission mode), delivering no energy (0 J/cm?).

All patients reporting symptoms suspicious of vulvovaginal candidiasis or urinary tract infection
prior to the laser session were treated accordingly. Sessions were rescheduled until treatment was
completed.

The first step of the procedure involved removal of the external anesthetic cream with a dry
gauze. Then, using an exploration speculum, a new dry gauze was inserted into the vaginal canal to
remove all residual vaginal moisture. Next, the laser probe was inserted into the vagina without
lubrication. A 360° laser probe was used as the first option, but when the diameter was too large, a
90° probe was used. The laser pulses were delivered to treat the entire circumference and length of
the vagina from the apex to the introitus. Patients had no visual stimuli since opaque glasses were
used; neither was there olfactory stimulus from smoke plume due to the use of an aspirator during
the procedure. Auditory stimuli from the laser and aspirator were set to be equal between groups.

Masking

The laser parameters were manually entered by an assistant, and the gynecologist and participants
were masked. Only the assistant had access to the randomization folder. Participants could not guess
in which group they were allocated, as they were informed that the laser treatments might not
produce any discomfort.

Outcomes

Outcomes were assessed on the first visit prior to the initiation of any treatment and 6 months later
(ie, 1 month after the fifth laser session). The primary outcome was sexual function, measured using
the FSFI. Secondary outcomes included both objective and subjective measures.

Primary Outcome

The FSFl s a generic sexual questionnaire that has been validated for survivors of cancer.™® It
assesses 6 sexual dimensions (desire, arousal, lubrication, orgasm, satisfaction, and pain). Global
sexual function results in a score ranging from 2 to 36 points, with a higher score indicating better
sexual function. A cutoff 26.55 points or lower identifies women at risk of female sexual
dysfunction.'®

Subjective Secondary Outcomes

Dyspareunia | The intensity of dyspareunia was assessed in all patients (sexually active and
inactive) at the baseline visit according to their last vaginal sexual activities. Patients were asked to
complete a VAS ranging from O to 10, with higher score indicating worse dyspareunia.

Body Image | Body image was assessed using the Spanish Body Image Scale (S-BIS), a Spanish-
language validated questionnaire assessing affective, behavioral, and cognitive body image
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dimensions in 10 items. The total score is the sum of all the items (range, 0-30), with higher scores
indicating more concern regarding body image."®

Quality of Life | Quality of life was measured using the Short-Form 12 (SF-12) test, which consists of
atotal of 12 items in 8 subdimensions on physical functioning. Scores range from O to 100, with
higher scores indicating better quality of life.?®

Vaginal Health Index | The VHI subjectively assesses the elasticity of the vagina, the amount of
discharge, the integrity of the epithelium, and humidity, along with pH as the only objective criteria.
The results range from 5 to 21, and scores of 15 or lower indicate vulvovaginal atrophy.?'

Objective Secondary Outcomes
Vaginal pH | To assess vaginal pH, a piece of litmus paper is placed on the lateral vaginal wall until
moistened. A pH of 4.6 or higher indicates vaginal atrophy.??

Vaginal Maturation Index | Cytological samples were collected to assess Vaginal Maturation Index
and were assessed by gynecological cytologists blinded to the randomization group and sample
sequence (before or after treatment). The relative proportion of parabasal, intermediate, and
superficial vaginal epithelial cells was assessed.?* Vaginal Maturation Index scores range from 5 to 25,
with higher scores indicating better vaginal health status.

Vaginal Epithelium Thickness | To assesses vaginal epithelium thickness (VET), 2 full-thickness
vaginal mucosal samples taken from the right vaginal wall 2 to 3 cm above the introitus were obtained
using Tischler biopsy forceps after local lidocaine infiltration. One of the specimens was fixed in
formalin and routinely embedded in paraffin for histological evaluation, and 4-pm sections were
stained with hematoxylin and eosin and digitized using a IntelliSite Ultra-Fast Scanner (Philips). The
slides were evaluated and measured by a gynecologic pathologist. VET was microscopically
evaluated by calculating the mean of the 3 areas showing the maximum VET and the 3 areas
demonstrating the minimum VET in hematoxylin and eosin-stained tissue samples.

Vaginal Epithelium Elasticity | The second biopsy sample was used for evaluation of vaginal
epithelium elasticity (VEE). VEE measurements were conducted using a customized Atomic Force
Microscope (TE2000) equipped with a V-shape cantilever (0.13 N/m) ending with a polystyrene bead
spherically shaped with a radius of 4.5 pm (Novascan). Micromechanics were examined by indenting
the sample with the bead while recording the force applied, as described in Alcaraz et al.>* The
biophysics investigators were blinded to the randomization group and sample sequence.

Adverse Effects and Tolerance | Immediate adverse effects (AEs), such as bleeding or laceration,
were evaluated after every laser session. Late AEs, such as vaginal itching or urinary tract infections,
were evaluated in later visits. All AEs were recorded and graded according to the National Cancer
Institute Common Terminology Criteria for Adverse Events version 5.0.2° Tolerance to the
intervention was assessed using a Likert scale, with scores ranging from 1to 5, with higher scores
indicating more tolerability.

Statistical Analysis

Statistical analyses were performed with Stata software version 15.1in July 2022. Normal distribution
of the sample was evaluated using the Shapiro-Wilk test. Analyses of the main outcome (FSFI) and
secondary outcomes were performed. Continuous variables were compared using the independent
or paired-samples t test and presented as mean and SD. Contingency tables were assessed using the
Fisher exact test. A 2-sided P < .05 was considered statistically significant.
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Results

Atotal of 211 women who had been treated for breast cancer were assessed for eligibility. Of these,
84 women were randomized into the 2 treatment groups and 72 participants (mean [SD] age, 52.3
[8.3] years) were analyzed, including 35 patients randomized to CLT and 37 patients randomized to
SLT. The Figure shows the flowchart of the patients initially recruited in each arm and the women
excluded with details of exclusion criteria. The demographic characteristics of the 2 study groups are
shown in Table 1. No differences in any of the parameters were observed between groups.

Overall Outcomes Before and After Treatment

Table 2 shows the overall outcomes before and after treatment of all the patients included in the
study. All 72 patients used the FLT, and the mean (SD) use of vaginal ovules was 9.5 (X.X) per month.
The mean (SD) use of the vibrator was 5.6 (X.X) times per month. The mean (SD) monthly frequency
of sexual activity was 2.7 (X.X) events. There was significant improvement in all the subjective and
objective parameters at the 6-month follow-up, except in quality of life and VET.

Primary Outcome

There was improvement of the primary sexual function after treatment evaluated through the FSFI
test in the overall analysis, regardless of group. Overall, FSFI improved from a mean (SD) of 15.2 (7.2)
points at baseline to 21.8 (8.1) points at the 6-month follow-up (P < .001). Excluding women who
were not sexually active did not change the results (mean [SD] score: baseline, 18.9 [5.2] points;
follow-up: 23.2 [7.3] points; P < .001).

At 6 months, both groups showed improvement in FSFI (mean [SD] score at baseline vs 6
months: CLT, 14.8 [8.8] points vs 20.0 [9.5] points; SLT, 15.6 [7.0] points vs 23.5 [6.5] points).
However, there was no significant difference between CLT and SLT groups in the change in sexual
function evaluated through the FSFI test at 6 months (mean [SD] difference, 5.2 [1.5] points vs 7.9
[1.2] points; P = .15). After excluding women who were not sexually active, there was still no
significant difference (mean [SD] difference, 2.9 [1.4] points vs 5.5 [1.1] points; P = 15).

Figure. Participant Flowchart

211 Assessed for eligibility

127 Excluded
12 Did not meet inclusion criteria
1 Met exclusion criteria
(human papillomavirus)
114 Declined to participate

/KM Randomi?f{)

42 Allocated to and received laser 42 Allocated to sham laser

41 Received intervention
2 Declined to participate for
personal reasons
7 Excluded 4 Excluded
3 Lost to follow-up 3 Lost to follow-up
4 Discontinued intervention 1 Discontinued intervention
2 Distance from home <~ 1 Distance from home
1 Infections
2 Not related to medical
problems
35 Analyzed ‘ ‘ 37 Analyzed
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Secondary Outcomes After Treatment by Randomized Groups
Results of the secondary outcomes evaluated before and after treatment in the 2 groups are shown
in Table 3 and the eFigure in Supplement 2. None of the parameters evaluated showed statistically
significant differences between groups in changes at the 6-month follow-up, including dyspareunia
(mean [SD] difference, -4.3 [3.4] vs -4.5[2.3]; P = .73), Vaginal Health Index (mean [SD] difference,
3.3[41]vs 5.0 [4.5]; P = 17), body image (mean [SD] difference, -3.7 [4.5] vs -2.7 [4.8]; P = .35),
quality of life (mean [SD] difference, -0.3 [3.6] vs -0.7 [3.2]; P = .39). Similarly, there were no
differences in improvements in objective outcomes, including vaginal pH (mean [SD] difference,
-0.6[0.9]vs -0.8[1.2]; P = .29), vaginal maturation index (mean [SD] difference, 10.2 [17.4] vs 14.4
[171]; P = 15), vaginal epithelial thickness (mean [SD] difference, 0.021[0.014] mm vs 0.013 [0.012]
mm; P = .30), vaginal epithelial elasticity (mean [SD] difference, -1373 [3197] Pascals vs -2103 [3771]
Pascals; P = .64).

No differences were observed between the CLT and SLT groups in terms of adherence to the
FLT in the use of ovule moisturizer (mean [SD] uses per month, 9.4 [0.2] vs 9.6 [0.2]; P = .61], in the
use of the vibrator (mean [SD] uses per month, 5.9 [0.5] vs 5.5 [0.4]; P = .45), in monthly sexual
relations (mean [SD] events per month, 2.7 [0.4] vs 2.8 [0.4]; P = .82), or in attendance to sexual
counseling visits (74% vs 83%; P = .55)].

Table 1. Demographic Characteristics of the Two Study Groups

Participants, No. (%)

Characteristic Laser group (n = 35) Sham laser group (n = 37)
Age, mean (SD), y
At enrollment 51.3(7.8) 53.7 (8.8)
At menopause 44.7 (6.7) 45.6 (5.8)
BMI, mean (SD) 23.9(4.6) 24.9(3.9)
Type of menopause
Natural 9(25.7) 17 (46.0)
Induced 26 (74.3) 20(54.0)
Smokers 6(17.2) 2(5.4)
Race and ethnicity
White 33(94.3) 36(97.3)
Latin 2(5.7) 1(2.7)
Parity (have children) 26 (76.5) 27 (73.0)
Mental health management
Nonpharmacological 18(51.4) 24 (64.9)
Pharmacological 17 (49.6) 13(35.1)
Time since breast cancer diagnosis, 3.5(3.0) 4.8(3.2)
mean (SD), y
Nodal status
No metastases (pNO) 22(62.9) 28(77.8)
Metastatic lymph nodes (2pN1) 13(37.1) 8(22.2)
Surgery
Conservative surgery 18 (52.9) 17 (46.0)
Mastectomy
No reconstruction 9(26.5) 13(35.1)
Reconstruction 5(20.6) 7(18.9)
Adjuvant therapy
Hormone therapy 35(100) 37 (100)
Radiation therapy 25(71.4) 26(70.3)
Chemotherapy 29 (82.9) 28(75.7) Abbreviation: BMI, body mass index (calculated as.
Initially sexually active 25 (71.4) 27 (73.0) weight n ilograms divided by heigftin
meters squared).
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Tolerance and Safety

The mean (SD) tolerance score was 3.3 (1.3) in the CLT group and 4.1 (1.0) in the SLT group (P = .007).
Complications related and not related to the use of vaginal laser therapy were also recorded, and no
differences were identified between groups. Serum estradiol levels were assessed to ensure the
safety of the laser in survivors of breast cancer, and no increase from menopausal levels was
observed in the CLT group before vs after treatment (mean [SD], 3.1 [5.1] pg/mL vs 3.5 [2.4] pg/mL;
P =.27). The tolerance and safety of the treatment and the differences between groups are shown in
Table 4.

Discussion

In this RCT including survivors of breast cancer with GSM undergoing treatment with aromatase
inhibitors, the subjective and objective outcomes of most participants in both groups improved in

Table 2. Overall Outcomes Before and After Treatment of All Patients Included in the Study

Mean (SD)
6-Month Difference,
Baseline follow-up mean (SD)
Outcome (n=72) (n=72) [95% CI] P value®
Primary outcome: female Sexual Function Index score, points®
All women 15.2(7.9) 21.8(8.1) 6.4(0.9) <.001
[4.7t08.3]
Sexually active women (n = 52) 18.9(5.2) 23.2(7.3) 4.3(0.9) <.001
[2.7t06.3]
Subscores
Desire 2.4(1.0) 3.1(L.1) NA NA
Arousal 3.6(1.3) 4.2(1.1) NA NA
Lubrication 3.3(1.4) 3.8(1.5) NA NA
Orgasm 3.8(1.5) 4.4 (1.5) NA NA
Satisfaction 3.6(1.9) 4.2(1.7) NA NA
Pain 2.3(1.7) 3.6(1.8) NA NA
Subjective outcomes
Dyspareunia (visual analog scale)® 7.6(2.3) 3.1(2.6) -4.5(3.8) <.001
[-4.9to -3.4]
Vaginal health index?
Overall 10.4(3.1) 14.6 (3.6) 4.2(0.5) <.001
[3.1t05.2]
Elasticity 2.4(1.0) 3.1(0.8) NA NA
Fluid secretion 2.0(0.9) 3.0(0.9) NA NA
Vaginal pH 1.2(0.6) 1.5(1.0) NA NA
Epithelial mucosa 2.6(0.9) 3.5(0.9) NA NA
Moisture 2.4(1.0) 3.6 (1.0) NA NA
R P -
Body Image Scale-Spanish version' 11.1(7.0) 7.9 (6.6) [—34'1.21(?1;5—)1.8] <.001 2 Calculated with ¢ test.
Short Form-12° 32.1(2.5) 31.5(3.1) -0.6(0.4) 38 © Range, 2 to 36 points; lower scores indicate worse
[-1.2t00.5] sexual dysfunction.
Objective outcomes © Assessed with a visual analog scale ranging from O to
Vaginal pH 7.8(0.3) 7.1(1.2) -0.7(0.1) <.001 10, with higher score indicating worse dyspareunia.
[-0.9t0-0.4] 9 Range, 5 to 21; scores of 15 or lower indicate
Vaginal Maturation Index? 5.9(13.7) 18.4(17.5) 38225 (2.137) 4 <.001 vulvovaginal atrophy.
2to 17.
- . . © Range, O to 30; higher scores indicate more concern
Vaginal biopsy thickness, mm 0.091 (0.061) 0.108 (0.045) 0.017 (0.001) .10 " .
[~0.003 t0 0.033] regarding body image.
Vaginal elasticity, Pascals 5095.1(3232.9)  3492.8(1605.7)  -1603.3 (610.4) 007  Range, 00 100; higher scores indicate better quality
[-2985 to -489] of life.
Serum estradiol, pg/mL 13.3(37.7) 7.5(11.4) -5.8(8.7) .25 & Range, 0-100; higher scores indicate better vaginal
[-28.7t07.8] trophism.
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symptom severity, sexuality, and vaginal tissue characteristics at the 6-month follow-up . However,
there were no differences in the mean improvement between CLT and SLT groups.

Our results suggest that the use of vaginal laser treatment was not effective and was
significantly less tolerated than the sham treatment. Nonetheless, since an overall improvement of
variables regardless of arm was observed, further studies are needed to determine whether one can
attribute overall improvements to the FLT alone or to a placebo effect related to the participating in
a trial with an experimental therapy.

The scarcity safe options for sexual dysfunction in survivors of breast cancer* has recently
spurred new options of treatment for these women. However, these new treatments still need
studies to prove their safety and effecacy.??” Most studies analyzing vaginal laser treatment efficacy
report an improvement, particularly in before vs after studies.® Nevertheless, in the last few years,
several RCTs have been published that have challenged this consensus.?®° In some RCTs, sexual
function improved after the use of vaginal laser treatment compared with placebo?®2° and

Table 3. Efficacy Outcomes Before and After Treatments by Group

Mean (SD)
Laser (n = 35) Sham laser (n = 37) . B
Difference in change,
Outcome Baseline 6 mo Baseline 6 mo mean (SD) [95% CI] P value®

Primary outcome: Female Sexual Function Index score, points®

All women) 14.8(8.8) 20.0(9.5) 15.6 (7.0) 23.5(6.5) 2.8(1.9)[-1.0t06.5] A
Sexually active women 18.7 (6.1) 21.6(8.1) 19.0 (4.5) 24.5(6.5) 2.7(1.8)[-0.9t06.3] 15
Subscores
Desire 2.6(1.2) 3.1(1.1) 2.2(0.7) 3.1(1.0)
Arousal 3.4(1.5) 4.1(1.5) 3.7(1.1) 4.3(1.3)
Lubrication 3.3(1.5) 3.5(1.6) 3.2(1.3) 4.1(1.5)
Orgasm 3.7(1.6) 4.0(1.7) 3.8(1.5) 4.7 (1.3) NA NA
Satisfaction 3.6(1.8) 3.8(2.0) 3.5(1.7) 4.5(1.3)
Pain 2.1(1.2) 3.3(1.9) 2.5(1.3) 3.8(1.8)
Subjective outcomes
Dyspareunia® 7.3(2.4) 3.0(2.8) 7.8(2.3) 33@5) -0.3(0.8)[-1.9t01.3] 73
Vaginal Health Index?
Overall 10.8(3.2) 14.1(2.9) 10.1(3.0) 15.1(4.1) 1.4(1.0)[-0.6 t0 3.5] o7/
Elasticity 2.2(0.6) 3.1(0.7) 2.6(1.2) 3.2(1.0)
Fluid secretion 2.1(0.9) 2.9(0.9) 1.8(0.8) 3.1(1.0)
Vaginal pH 1.3(0.8) 1.4(0.8) 1.1(0.4) 1.7 (1.1) NA NA
Epithelial mucosa 2.6(0.9) 3.4(0.8) 2.5(1.0) 3.5(0.9)
Moisture 2.5(1.0) 3.5(0.9) 2.1(0.9) 3.7(1.0)
Body Image Scale-Spanish 12.0(7.0) 8.3(6.8) 10.2(7.1) 7.5(6.5) 1.1(1.1)[-1.2t03.4] 35
version®
Short Form 12° 31.9(2.9) 31.6(3.1) 32.1(23) 31.4(3.1) -0.7 (0.9) [-2.5t00.9] 39
Objective outcomes
Vaginal pH 7.7(0.9) 7.1(1.0) 7.8(0.9) 7.0(1.3) -0.3(0.3)[-0.8t00.2] .29
Vaginal Maturation 7.9(17.6) 18.1(19.2) 4.2(8.8) 18.6(16.2) 4.3(4.6)[-4.9t013.6] 15
Index, %9
Vaginal biopsy 0.089 (0.062) 0.110 (0.049) 0.094 (0.060) 0.107 (0.041) -0.019(0.018) [-0.05 t0 0.017] .30
thickness, mm
Vaginal elasticity, Pascals 4849.8 (2341.9) 3476.5(1616.5) 5613.8(3887.8) 3510.5(1635.2) -572.2(1236.6) [-3094.2 t0 1949.9] .64

2 pvalues are the mean differences in the variable values of the 2 groups after treatment, 9 Range, 5 to 21; scores of 15 or lower indicate vulvovaginal atrophy.

assessed with t test. © Range, O to 30; higher scores indicate more concern regarding body image.

b Range, 2 to 36 points; lower scores indicate worse sexual dysfunction. f Range, O t0100; higher scores indicate better quality of life.

© Assessed with a visual analog scale ranging from O to 10, with higher score indicating
worse dyspareunia.

8 Range, 0-100; higher scores indicate better vaginal trophism.
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compared with vaginal estrogen treatment.° However, some recent RCTs have questioned these
results. Studies by Cruff et al*' and Li et al'? reported improvement in both SLT and CLT groups for
subjective sex-related outcomes and objective outcomes assessing vaginal tissue without significant
differences between groups, in keeping with the findings of our study.

Remarkably, vaginal laser treatment appears to be safe, with only mild AEs, such as spotting or
vaginal itching, which may be present in approximately 45% of the patients during 5 sessions of
treatment. Moderate complications, such as urinary tract infections, were observed in approximately
10% of patients, and no participants reported severe AEs. Moreover, tolerance according to a Likert
Scale showed that CLT was a well-tolerated treatment but was significantly worse than SLT.

In this study, many objective outcomes were assessed to provide objectiveness in the
evaluation of efficacy. Evaluation of safety and tolerance as well as adherence to treatment were
meticulously assessed. Some of the possible biases found in previous RCTs have been taken into
consideration in this trial.

Limitations

This study has some limitations. Our study was limited to survivors of breast cancer undergoing
treatment with aromatase inhibitors, which produces ultra-low levels of serum estradiol and may
induce a more severe and rapid vaginal atrophy in this subgroup of patients. Therefore, response to
the FLT or vaginal laser treatment might be different from that of other populations. This study was
performed during the COVID-19 pandemic; therefore, the loss of participants to follow-up was
considerable, even though the calculated sample size was achieved. This study did not include a
control group without intervention, since it is mandatory to provide FLT to patients presenting
symptomatic moderate to severe GSM and to do otherwise would be unethical. Two of the objective
outcomes assessed, the VET and VEE, are rarely used in the literature; therefore, further studies are
needed to validate their ability to characterize vaginal tissue. Nonetheless, they seem to be

Table 4. Tolerance and Safety Assessment Values of the Two Study Groups

Participants, No. (%)

Laser group Sham laser group

Measure (n=35) (n=37) P value
Serum estradiol, 6.1(12.4) 10.7 (3.8) 277
mean (SD)
Tolerance, mean (SD)° 3.3(1.3) 4.1(1.0) .0072
Related complications, No.

0 21 (60.0) 28(75.6)

1 8(22.8) 6(16.2)

67°

2 3(8.5) 2(5.4)

3 2(5.7) 2(5.4)
Severity of
related complications®

Mild 16 (45.7) 11(29.7)

Moderate 4(11.4) 5(13.5) 39¢

Severe 0 0
Nonrelated complications, No.

0 30(85.7) 35(94.6)

1 4(11.4) 2(5.4) .55¢

a .

2 12.8) 0 Assessed with t test.

N b Tolerance to the intervention was assessed using a
Severity of . . : :
nonrelated complications® Likert scale, with scores ranging from 1to 5, and with

Mild 2(5.7) 127) higher scores indicating more tolerability.
< . . -
Moderate 26.7) 12.7) ».09¢ Shown in a CTCAE (Common Terminology Criteria for
Adverse Events) scale.
Sevele 267 1@n d Assessed with Fisher exact test.
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promising diagnostic tools for objective evaluation of patients diagnosed with GSM. Additionally, this
study described the evaluation of medium-term follow-up (6 months), but further data regarding
long-term follow-up is currently being recorded.

Conclusions

In this RCT, all study participants showed significant improvements with respect to subjective and
objective outcomes related to GSM at 6 months’ follow-up, regardless of whether or not they
received laser therapy, suggesting that vaginal laser treatment was not effective. Therefore, although
vaginal laser treatment was safe, causing often only mild AEs, its efficacy remains to be
demonstrated. Further RCTs with a longer follow-up and meta-analysis are needed to confirm the
results of this RCT.
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El segon article presentat és un estudi pilot que avalua la seguretat i eficacia de la terapia
amb prasterona intravaginal (DHEA) en el subgrup de pacients de cancer de mama

tractades amb inhibidors de I’'aromatasa.

Aquest estudi analitza parametres d’eficacia i seguretat en una cohort de 10 pacients

que utilitzen ovuls de prasterona durant 6 mesos.

Observem que hi ha milloria en les variables d’eficacia subjectives i objectives avaluades,
a més de mantenir-se els nivells d’estradiol seric per sota dels valors normals de la
menopausa durant tot el tractament en totes les pacients, com a marcador subrogat de

seguretat.

Concloem que I'Us de ovuls de prasterona en pacients sobrevivents de cancer de mama

que prenen inhibidors d’aromatasa sembla una terapia segura i eficag, tot i que calen

estudis amb major nombre de pacients per confirmar aquests resultats.
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ABSTRACT

ARTICLE HISTORY

Background: Due to safety concerns on estrogen-based treatments for genitourinary syndrome of
menopause (GSM) in breast cancer survivors (BCS), new options are appearing, such as androgen-
based treatments, which according to proprieties would not be transformed systemically to estrogens
in patients receiving aromatase inhibitors (Als).

Objective: The aim of this pilot study is to assess the security and efficacy of vaginal prasterone
(dehydroepiandrostenedione [DHEA]) in BCS treated with Als.

Methods: This open, prospective, pilot study included 10 BCS treated with Als. All participants com-
plained of severe GSM. DHEA was administrated as a vaginal ovule. Participants were instructed to use
one ovule every night during the first month, and one ovule every two nights for the entire five
remaining months. The patients were requested to attend seriated visits after the beginning of the
prasterone treatment to evaluate symptoms, physical improvement and serum estradiol.

Results: Mean serum estradiol remained low from 3.4 pg/ml to 4.3 pg/ml (p=0.9136) after 6 months
of follow-up. The visual analog scale of dyspareunia improved from 8.5 to mean values after treatment
of 0.4 (p=0.0178). The Vaginal Health Index (VHI) scale and Female Sexual Function Index improved
from 9.75 to 158 (p=0.0277) and from an initial score of 11.2 to 20.6 (p=0.0277), respectively.
Vaginal pH changed from basal 8.1 to final 6.5 (p=0.0330).

Conclusion: Symptoms and physical examination regarding sexuality and vaginal health improved sig-
nificantly, while serum estradiol remained at low levels. Prasterone seems a safe and effective option
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to treat GSM in BCS receiving Als.

Introduction

The decline in estrogen levels that occurs during menopause
leads to some signs and symptoms of vulvovaginal atrophy,
which include dryness, burning, itching, pain and dyspar-
eunia, currently included in the comprehensive term of geni-
tourinary syndrome of menopause (GSM). This entity, if not
treated, can progress and negatively affect the entire quality
of life of the patients and their sexual function [1].

There are different therapeutic approaches to alleviate
this condition [2]. The first-line treatments are non-hormonal
moisturizers and lubricants. In moderate-severe GSM, hormo-
nal-based vaginal agents can be used, with estrogen vaginal
local treatment being the gold standard for GSM due to act-
ing on the main cause of the problem, the lack of estrogen
stimuli into the vaginal wall [3]. Local therapy with estrogens
provides various benefits on the vulvovaginal mucosa includ-
ing increased discharge, increased blood flow, thicker vaginal
epithelium and reduced vaginal pH [4].

However, data regarding the systemic absorption of local
estrogen therapy remain controversial, and vaginal estrogens
are not recommended in those women with contraindication
to hormonal therapy [5]. For this reason, scientific efforts are
focusing on those patients suffering moderate-severe GSM
who are not eligible for local estrogen therapy, with breast
cancer survivors (BCS) being the main target in this subgroup
since the anti-hormonal treatments often used worsen their
symptoms severely [5]. This effect is more noticeable when
using aromatase inhibitors (Als), which can reduce circulating
levels of estrogens in plasma to less than 3pmol/l.
Furthermore, the impairment of quality of life due to symp-
toms of vulvovaginal atrophy may motivate a discontinuation
of adjuvant anti-hormonal treatment in many patients, which
could affect the prognosis of the disease [6].

Nowadays, other therapeutic options for GSM are being
evaluated to offer safe solutions to BCS or other patients not
eligible for local estrogen therapy [5].
Dehydroepiandrostenedione (DHEA), or prasterone, is a pri-
mary weak action precursor of androgens which transforms

CONTACT C. Castelo-Branco @ castelobranco@ub.edu e Faculty of Medicine — University of Barcelona, Clinic Institute of Gynecology, Obstetrics and
Neonatology, Hospital Clinic - Institut dinvestigacions Biomediques August Pi i Sunyer (IDIBAPS), Villarroel 170, Barcelona 08036, Spain
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partially to estrogens through aromatization and to active
androgens in the vaginal wall, but not systemically [7,8].

In November 2016, prasterone (Intrarosa; Endoceutics, Inc.,
Quebec, Canada) was approved by the US Food and Drug
Administration for the treatment of moderate to severe dys-
pareunia, a symptom of vulvar or vaginal atrophy, secondary
to menopause [9]. Two clinical trials demonstrated its effi-
cacy in treating GSM in healthy menopausal women after
12weeks of follow-up compared to placebo, and similar
improvement compared to estrogen vaginal creams [10,11].
Since then, the main controversial aspect of prasterone has
not been its efficacy but its safety profile, due to the concern
on the systemic absorption of DHEA [12-17].

The proposed mechanism of action is based on the local
synthesis of androgens and estrogens inside each cell of
each peripheral tissue from the adrenal precursor DHEA [18].
These androgens and estrogens would act in the same cells
where their synthesis have been made and they would only
be released from these target cells after being inactivated.
Therefore, DHEA is theoretically free of the potential risk of
breast and uterine cancer.

The aim of this pilot study is to assess the safety and effi-
cacy of prasterone (DHEA) in BCS with GSM treated with Als.
To our knowledge, this is the study assessing the effect of
prasterone on GSM in BCS with the longest follow-up pub-
lished up to date.

Methods
Subjects

This is a 10-patient pilot study, approved by the Hospital
Clinic of Barcelona Ethics Committee board (HCB/2020/021).
Eligible patients were heterosexual sexually active women,
18years or older, diagnosed with hormone receptor-positive
breast cancer defined as >1% of tumor cells expressing
estrogen or progesterone receptors, who attained meno-
pause as defined by the Stages of Reproductive Aging
Workshop classification of stages of reproductive aging [19],
and were on adjuvant hormonal therapy with an Al - anas-
trozole, letrozole or exemestane — who presented signs or
symptoms of GSM. Patients who presented a positive cervical
cytology and/or determination of human papillomavirus, or
who had an active infection or had been treated for cancer
of the genital tract were excluded. In addition, those women
who had received topical hormonal treatment in the last
6 months or had used vaginal moisturizers and/or lubricants
during the 30days prior to the study treatment, or those
who had received treatment with a laser, radiofrequency or
hyaluronic acid in the vagina during the last 2 years previous
to the beginning of the study, were also excluded. Finally,
women complaining of genital prolapse of degree Il or
greater were not considered to take part in the study.

Design

Prasterone was administrated as a vaginal ovule delivering
6.5mg/day DHEA. Participants were instructed to use one
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ovule every night during the first month, and one ovule
every two nights for the entire five remaining months until
the last follow-up visit after 6 months of treatment.

The patients were requested to attend five visits including
the basal prior to initiating prasterone treatment (basal,
15days, 1month, 3months and 6 months). At these visits
was delivered the necessary medication until the next con-
trol and a follow-up of adherence to treatment was per-
formed. Serum estradiol levels were determined before the
beginning of the treatment and at each control after admin-
istration of vaginal prasterone (DHEA). In addition, at each
follow-up control, the improvement in vaginal symptoms
and dyspareunia were measured using questionnaires and
scales, and adverse events (AEs) were recorded.

The visual analog scale for dyspareunia was assessed
using a 0-10 Likert scale, where 0 meant no pain and 10
meant extreme pain.

The Female Sexual Function Index is a 19-item self-report
inventory designed to assess female sexual function. It evalu-
ates six domains - desire (two items), arousal (four items),
lubrication (four items), orgasm, satisfaction and pain (three
items each) — obtaining a final score ranging from 2 (lowest)
to 36 (maximum score), considering <26.55 as risk of sexual
dysfunction.

The Short Form 12 (SF-12) is a self-reported test assessing
the impact of health on an individual's everyday life. Scores
range from 0 to 100, with higher scores indicating better
physical and mental health functioning.

The Vaginal Health Index (VHI) is a score made through
clinical medical evaluation, ranging from 5 to 25, with a
higher score indicating better vaginal status. It evaluates
vaginal elasticity, fluid volume, vaginal pH, epithelial integrity
and moisture.

The Vaginal Maturation Index (VMI) assesses the relative
proportion of parabasal, intermediate and superficial vaginal
epithelial cell types in a vaginal cytology sample. The VMI is
usually calculated according to the formula:

Maturation index = (0.0 x % of parabasal cells)
+(0.5 x % of intermediate cells)
+ (1.0 x % of superficial cells)

with lower scores indicating more compatible with meno-
pause [20].

Laboratory analysis

In order to evaluate serum ultra-sensitive estradiol, 30 ml (no
additive) and 10 ml (ethylenediamine tetraacetic acid [EDTA])
of whole blood were drawn after an overnight fast and
tobacco abstinence. Samples were shipped on the same day
with a cold pack to be processed into serum and plasma,
respectively. Serum estradiol was determined by enzyme-
linked immunoassays (estradiol-sensitive ELISA EIA-4399; DRG
International, Inc., Springfield, NJ, USA) [21]. This method has
an intra-assay variability of <8% and inter-assay variability of
<9%. The security limit of serum estradiol was 27.5pg/
ml [22].
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To collect the pH, a pH indicator strip was held to the lat-
eral wall of the mid portion of the vagina until fully mois-
tened and the color changed (10-205s). The corresponding
pH value was recorded on a data sheet. At the same time,
the VHI scale was evaluated by grading from 1 to 5 the
items of fluid volume, elasticity, epithelial integrity and mois-
ture using exploration, and grading to 1-5 according to the
result of the vaginal pH.

The vaginal cytology collection process was performed
using the usual cytology brush to gently scrape cells from
the right lateral wall of the proximal-middle portion of the
vagina. After that, the brush was used to prepare a cytology
manual extension. The specimen was sent to the Hospital
Clinic laboratory for central pathology review. The cytological
specimens were all read by the same pathologist who was
blinded to the treatment assignment.

Statistical analysis

The statistical analyses were performed with the Software for
Statistics and Data Science release 15.1 (STATA; StataCorp
LLC, College Station, TX, USA). The analysis was made using
an intention-to-treat structure. Descriptive analysis was per-
formed and presented as meanz*standard deviation.
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parametric  paired-samples  Wilcoxon signed-rank  test.
p <0.05 was considered statistically significant.

Results

As a pilot study, it was initially planned to recruit a total of
10 patients based on similar studies on the same topic, and
therefore no sample calculation was made. The mean age of
the subjects included was 56.8 (standard deviation 6.8) years
and the mean body mass index was 24.6 (standard deviation
3.9). The study was closed after 10 patients were prospect-
ively enrolled in the study. However, two patients aban-
doned the study due to the COVID-19 pandemic situation in
the geographic area of the study (Barcelona, Spain) during
the follow-up, and one patient abandoned the study due to
concerns of safety when partial symptom improvement was
achieved (Figure 1).

All of the patients began the study within the normal
range of estradiol for menopause, and in all of them estra-
diol levels remained within these limits throughout the 6-
month follow-up. Only one subject ended the study with
higher estradiol levels compared to the initial values,
although within the safety limits, as presented in Table 1
and Figure 2. When comparing the pooled basal estradiol
mean of all subjects with their values at the end of follow-up

Continuous  variables were compared using the non- (3.4+3.4pg/dl vs. 43+7.5pg/dl, respectively), no significant
c
.g BCS patients presenting GSM in the
8 recruiting period
£ (n=94)
c
Q
3
5
= Patients willing to
g participate
& (n=10)
—

Patients starting
(n=10)

3 patients drop-out, with

the study reasons (n = 3)

Concern about risks (1)

COVID19 pandemic
limitations (2)

—
—
-
Q
- N ST
3 Patients finalising the
S
£ study
(n=7)
S

Figure 1. Flow chart of study selection. BCS, breast cancer survivors; GSM, genitourinary syndrome of menopause.
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Table 1. Study results: serum estradiol levels.
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Estradiol level (pg/ml)

Participant
Basal Day 15 Month 1 Month 3 Month 6 p-Value (basal-6 months)

Patient 1 6 1 1 22 21 -
Patient 2 6 22 1 - - -
Patient 3 1 1 1 1 1 -
Patient 4 1 1 1 1 1 -
Patient 5 15 15 5 12 4 -
Patient 6 1 1 1 1 1 -
Patient 7 1 1 1 1 1 -
Patient 8 1 1 - - - -
Patient 9 1 1 1 18 1 -
Patient 10 1 1 14 - - -
Mean 34+34 45+76 29+44 8.0+9.2 43+75 0.9136

Continuous variables were compared using the non-parametric paired-samples Wilcoxon signed-rank test. p < 0.05 was considered stat-

istically significant.

Estradiol evolution by patient
Basal- 15 days - 1 Month - 3 Months - 6 Months

10 15 20 25 30
|

5
|

0
1

1 2 3 4 5

Figure 2. Estradiol evolution by patient. Dashed line shows the security limit.

differences were observed (p=0.9136). In addition, no local
AEs related to prasterone were recorded among the entire
sample during the 6-month follow-up.

Dyspareunia complaints improved significantly from mean
visual analog scale basal values of 8.5+1.9 to 0.4+0.8 at the
end of follow-up (p=0.0178). In parallel, an improvement in
the VHI scale (from 9.75+1.9 at baseline to 15.8+2.3 at the
end of follow-up; p=0.0277) was also observed.
Interestingly, and related to these results, the Female Sexual
Function Index scores significantly increased from a basal
mean score of 11.2+9.1 to 20.6+6.9 at 6-month follow-up
(p=10.0277), as well as all of its domains (Table 2). Contrarily,
no significant differences in quality of life assessed with the
SF-12 scale were observed (from 31.2+3.2 at baseline to
31.5+5.6 at the sixth month, p =0.3978).

Finally, considering the objective efficacy outcomes, a sig-
nificant decrease in vaginal pH from basal 8.1+0.3 to final
6.5+0.8 (p=0.0330) was detected. On the other hand, there
was a trend for an increase in VMI values from basal
20.5+29.2 to a final score mean of 24.8+29.24 (p =0.1486)
but this was not statistically significant.

Discussion

The present study showed that prasterone does not increase
estradiol serum  concentrations in  BCS using Als.

Furthermore, in the study population, prasterone improves
outcomes related to sexuality and vaginal trophism without
presenting relevant AEs.

Since DHEA is converted to estrogens, and there is sub-
stantial experimental, clinical and epidemiological evidence
suggesting a link between endogenous estrogen levels and
risk of breast cancer [23], the use of prasterone in patients
treated for breast cancer is controversial. Although there is
not enough evidence about the safety of DHEA in BCS, data
from healthy postmenopausal women suggest that praster-
one improves GSM complaints [14] without increasing levels
of serum estradiol [13,24].

Labrie et al. found no clinically significant hormonal
increase in a prospective, randomized, double-blind, placebo-
controlled phase lIl clinical trial examining 6.5mg of vaginal
DHEA in healthy menopausal women. Serum DHEA and its
main metabolites (namely, DHEA sulfate, testosterone,
dihydrotestosterone [DHT], 4-dione, 5-diol, estrone, estradiol,
estrone sulfate, androsterone glucuronide [ADT-G] and
androstane [3a-diol-17G]) measured at baseline and at
week 12 by validated liquid chromatography tandem mass
spectrometry remained well within the normal postmeno-
pausal values [24].

Other authors such as Barton et al. performed a random-
ized controlled trial in gynecological survivors, mainly BCS,
with 56% of those using Als. Their study evaluated two doses
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Characteristic Basal Day 15 Month 1 Month 3 Month 6 p-Value (basal-6 months)
VAS dyspareunia 85+19 6.0+3.1 54+32 42+16 04+0.8 0.0178
VHI 97+£19 134+22 143+25 145+3.1 158+23 0.0277

Elasticity 23+07 3+06 3+06 3+09 32+08

Fluid volume 1.7+0.7 2.7+0.7 2707 32+08 35+08

pH 1.0+0.0 1.6+05 1.7+05 20+1.1 1.5+05

Epithelial integrity 24+07 3.1+07 33+1.0 3.0+06 3.8+08

Moisture 23+05 3.0+£06 33+10 33+05 38+10
SF-12 total score 31.2+32 312+25 326+2.1 31.7+25 31.5+56 0.3978
FSFI dimensions 11.2+£9.1 12.9+6.2 16.0+9.6 19.2+6.9 206+6.9 0.0277

Desire 1.7+09 25+0.8 2611 35+0.6 32+06

Arousal 1717 21+05 27+19 36+14 35+14

Lubrication 18+18 19+15 21+19 27+1.8 38+09

Orgasm 20£19 19+19 28%2.1 34£17 3117

Satisfaction 26%2.1 22+17 34+18 41+£20 4.0+1.0

Pain 15+1.7 22+19 24+24 19+19 30+19
Vaginal pH 8.1+03 6.7+1.0 6.4+0.8 6.2+1.1 6.5+0.8 0.0330
VMI 20.5+29.2 25.6+22.9 24.6+26.0 222+289 248+29.4 0.1486

Results expressed as mean+standard deviation. Continuous variables were compared using the non-parametric paired-samples Wilcoxon signed-rank test.
p < 0.05 was considered statistically significant. FSFI, Female Sexual Function Index; SF-12, Short Form 12; VAS, visual analog scale; VHI, Vaginal Health Index;

VMI, Vaginal Maturation Index.

(3.25mg/day and 6.5 mg/day) of vaginal DHEA compared to
a plain moisturizer for 12 weeks, reporting that there were
no significant increases in either estradiol or estrone concen-
trations among women taking Als compared to moisturizers.
On the other hand, significant increases were reported in
these concentrations in the women who were not taking an
Al compared to plain moisturizer. At 12 weeks, total testos-
terone values remained <25ng/dl in all three arms [25].

In accordance with these data, our results, despite being
a small sample, suggest that prasterone do not raise levels
of estradiol in BCS undergoing treatment with Als in the
long term.

Adipose tissue is the primary source of endogenous estro-
gens in postmenopausal women. Thus, androgens become
virtually 100% of the source of estrogen through their
aromatization to estradiol in fat tissue, being the unique
source of sex steroids in these women [26,27]. For this rea-
son, in our studied population the use of the Als blocking
this estrogen source provokes ultra-low basal levels of estra-
diol, these being lower than in healthy menopause women.
Therefore, the GSM symptoms are usually severe and of
rapid implementation in this group of patients.

Noteworthy, even with low levels of serum estradiol, in
the studied population of this pilot study the symptoms of
GSM improved in subjective evaluations of dyspareunia, the
Female Sexual Function Index and its different domains, and
the VHI and vaginal pH used as semi-objective evaluations,
without causing significant AEs. These results are in harmony
with other studies evaluating prasterone in postmenopausal
women suffering GSM [24,25].

However, it must be remarked that general well-being
measured by SF-12 did not improve in the evaluated popula-
tion, probably due to SF-12 testing general physical and
mental health, which may not directly improve even though
presenting a clear improvement in the sexual sphere. On the
other hand, the VMI did not reach statistically significant dif-
ferences but a trend to increase the superficial vaginal
mucosa cells is seen. This may be explained on account of
the small simple size of this pilot study.

Finally, notwithstanding that these data still need to be
validated in a well-designed randomized clinical trial, praster-
one seems a promising treatment, with proved efficacy and
apparent safety even at mid-term, to treat and help relieve
GSM symptoms in the BCS cohort. Nonetheless, an increase
in knowledge of endocrine pathways in breast cancer may
raise in the future some associations made in the past, such
as the study of the regulation of intracrine pathways in
breast cancer, as suggested by McNamara and Sasano that
normal breast would act as an intracrine tissue [28], and the
positive association between high endogenous androgens
and the risk of breast cancer made by Tamimi et al. [29].

Strengths

To our knowledge, this study is the one with the longest fol-
low-up evaluating prasterone in BCS, and is unique in evalu-
ating an exclusive cohort of BCS undergoing treatment
with Als.

Limitations

Due to the small sample size of this pilot study, there is a
need for new clinical trials confirming the favorable results
found in this pilot study, which allow us to believe that pras-
terone will be a future safe option for BCS.

Despite enzyme-linked immunosorbent assay measure-
ment techniques being common nature in regular clinical
practice, some studies suggest they could present cross-
reactivity between different estrogens when measuring low
estrogen levels [30]. In addition, Als could be another poten-
tial cross-reactivity trigger explaining the small estradiol rise
observed in some study participants.

Even though this pilot study demonstrates in the mid-
term the lack of estradiol level increase among the evaluated
population, longer-term use has not been tested. Further tri-
als may measure hormone levels forward from this point.

Finally, another limitation of the present study is that the
levels of estrone, testosterone and other related sex steroids
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were not measured; however, prasterone has been demon-
strated in large series not to increase such levels [7].

Conclusion

Prasterone seems an effective and safe option to treat GSM
in BCS receiving Als.

Further studies are needed to confirm these results, to
promptly be able to offer new safe and effective options to
a cohort of patients requiring urgent solutions to an under-
diagnosed and undertreated noted problem.
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were not measured; however, prasterone has been demon-
strated in large series not to increase such levels [7].

Conclusion

Prasterone seems an effective and safe option to treat GSM
in BCS receiving Als.

Further studies are needed to confirm these results, to
promptly be able to offer new safe and effective options to
a cohort of patients requiring urgent solutions to an under-
diagnosed and undertreated noted problem.
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Finalment, el tercer estudi presentat en aquesta tesi respon al tercer objectiu plantejat,
avaluant el gruix de vaginal mesurat per ecografia transvaginal usant gel intravaginal per

separar les parets i facilitar la mesura.

L'objectiu principal és valorar si la mesura permet diferenciar dos grups clinicament
diferents, el primer de dones sanes premenopausiques, i el segon una cohort de
pacients sobrevivents de cancer de mama amb sindrome genitourinari de la menopausa

clinic.

Els resultats obtinguts mostren que hi ha diferencies clares a nivell de la mesura descrita,

i es conclou que l'ecografia transvaginal usant gel intravaginal pot ser una eina

prometedora com a métode objectiu no invasiu per avaluar el gruix de I'epiteli vaginal.
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Camil Castelo-Branco. Assesing the vaginal wall thickness by transvaginal ultrasound in
breast cancer survivors: a pilot study Maturitas, 2023.
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6. Discussio:

Durant les ultimes décades hem patit un increment del nombre de casos de dones amb
cancer de mama, on dos terceres part sén cancers hormona-dependents que rebran

tractaments anti-hormonals.

Les pacients amb cancer de mama que sdn tractades amb inhibidors de I'aromatasa sén
les que tenen més risc de desenvolupar simptomes menopausics secundaris al
tractament, ja que aquest provoca una disminucid de I'estradiol circulant en sang, per
sota de nivells normals de la menopausa, i per tant simptomes semblants i moltes

vegades més severs als de la post-menopausa en dones sanes.

Els simptomes menopausics que poden patir aquestes pacients, encara que no posen en
risc la supervivencia, si comporten una alteracio significativa tant de la qualitat de vida
com de la sexualitat i a més poden provocar una aturada del tractament per part de les
mateixes, augmentant aleshores, si en aquest cas, el risc de recidiva de la malaltia.
Habitualment els simptomes del SGUM sén simptomes infra-comunicats per les
pacients i infra-diagnosticats i infra-tractats pels seus metges, a causa de la poca recerca
d'ajuda medica de les pacients que els pateixen, i la insuficient alerta en aquests

simptomes per part dels professionals.
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El tractament d'eleccié del SGUM en poblacié general és el de terapia estrogenica topica
vaginal, pero donat de que parlem de pacients amb cancer de mama, en molts casos
amb tumors hormonosensibles, el possible risc de recidiva al utilitzar terapies
hormonals basades en estrogens podria estar incrementat. Avui dia es consideren poc
recomanats els tractaments a base d’estrogens en aquestes pacients, sent per tant la

primera i practicament Unica linia els tractaments no hormonals.

Pel que fa als tractaments no hormonals, a la revisié sistematica realitzada en el context
d’aquesta tesi avaluavem I’evidéncia actual d’aquesta terapia en pacients en cancer de
mama, trobant estudis en diferents opcions i molt heterogénies. Per a poder estudiar-
ho es van dividir en dos subgrups: hidratants i lubricants classics, a base de gel aquds, i
opcions innovadores com molécules autdlogues de plasma ric en plaquetes combinat
amb acid hialuronic.

En el primer subgrup trobem diferents assajos que avaluen I'efecte de gels i emulsions,
concloent milloria en la sensacidé subjectiva de sequedat i dispareunia, i en l'escala
analogica visual (EVA) per al dolor a curt termini tot i que basats en estudis avaluant
variables subjectives i sense avaluacio de la seguretat.

En el segon subgrup terapies des de plasma ric en plaquetes, capsules amb lactobacils i
lidocaina aquosa al 4% es van demostrar millora de I'EVA per al dolor també amb un
seguiment a curt termini, també basats en estudis avaluant variables subjectives i sense

avaluacio de la seguretat.
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Donada aquesta falta d’opcions amb demostrada eficacia i seguretat per les pacients en
cancer de mama, aquesta tesi doctoral pretén avaluar dos terapies emergents amb

potencial benefici per a aquest grup de pacients i valorar la seva eficacia i seguretat.

LASER VAGINAL

Respecte la terapia laser, com es pot observar a la revisid sistematica realitzada en
I'ambit d’aquesta tesi doctoral, la majoria d'estudis pel que fa a laser vaginal per al
tractament de SGUM esta realitzat en estudis pilot, observacionals i amb una Unica

branca, valorant la majoria d'ells només variables subjectives.

Observem que la majoria d’estudis de branca unica, conclouen que el laser vaginal
millora significativament les variables avaluades.

Per contra, en els estudis amb comparacié de dos bragos, en general amb una millor
forca d’evidencia cientifica, hi ha més variables que no milloren significativament
comparant entre els dos bracgos d’estudi. A més, practicament I'Unica variable objectiva
que es troba en la majoria dels estudis revisats durant la realitzacié d’aquesta tesi

doctoral és el pH vaginal.

El primer treball presentat en aquesta tesi intenta donar resposta a aquesta
controversia observada, intentant controlar la majoria de limitacions que presenten

molts dels estudis que han avaluat la terapia laser. Per una banda, les pacients avaluades
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han utilitzat totes el tractament de primera linia que es realitzaria a la vida real, amb
terapies no hormonals, ja que cap pacient amb simptomes moderats o severs de SGUM
hauria d’estar sense tractar.

Per altre banda, aquest estudi inclou practicament totes les variables descrites com a
possibles en la revisio sistematica del estudis realitzats en laser vaginal fins a I'actualitat,
separant per variables subjectives i objectives clarament, i a més aportant noves

possibles maneres objectives d’avaluar I’elasticitat i gruix vaginal.

Un dels fets més potents i caracteristics de I'estudi realitzat sobre el laser en aquesta
tesi, és el fet d’afegir una terapia basal sobre aquesta terapia laser vs placebo en un
estudi a doble cec, que ens permet valorar que en el grup de pacients analitzades, la
terapia laser no aporta un increment de benefici, és a dir, conclou que I'efecte del laser
no és significatiu en la mostra de pacients estudiada, tot i que hi ha una milloria
significativa respecte les dades basals en ambdds subgrups en la majoria de mesures

avaluades.

Una qliestid que pot plantejar-se perd donada I'estructura de I'estudi presentat, és si
podria ser que donat que estem tractant pacients amb un SGUM moderat-sever, la
milloria només amb la terapia de primera linia és tant important a nivell absolut, que un
possible efecte beneficids del laser quedi atenuat per ser molt més petit en termes

absoluts.
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Contrariament, tampoc podem respondre a la pregunta de si realment I'efecte
beneficids observat a ambdds grups, és realment un efecte de la primera linia de
tractament com suposem, o bé és en realitat un efecte placebo beneficiés en els dos
grups pel fet d’estar realitzant sessions de laser dins un assaig clinic. Aquesta segona
hipotesi sembla perd menys plausible, donades les diferencies abans — després dels 6
mesos de seguiment a nivell de parametres objectius a nivell de bidopsies de la paret

vaginal en ambdds grups.

El fet de avaluar diversos parametres objectius, és un altre dels punts forts d’aquest
treball, ja que aporta robustesa als resultats, i posa en dubte I'habilitat de valorar
realment el SGUM d’alguns tests subjectius habitualment utilitzats en altres estudis, tot

i que algun dels parametres utilitzats sén nous a la literatura.

Per altre banda pero, I'estudi demostra que la terapia laser és una opcié ben tolerada
tot i presentar habitualment efectes secundaris lleus, i es considera segura en pacients
en cancer de mama al no incrementar els nivells d’estrogen seric en cap dels dos grups
com era previsible al tractar-se d’una terapia no hormonal, a més també descarta en el
grup de pacients estudiades un dels possibles efectes secundaris descrits per la FDA com
el de possibles cremades internes a nivell vaginal, que no s’han produit en cap dels casos

avaluats.
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Tot i aix0, donada la controveérsia trobada doncs, sobretot en assajos clinics avaluant el
laser vaginal, calen més estudis per poder confirmar si aquesta terapia és o no efectiva
i segura, ja que trobem evidencia de bona qualitat en ambdds direccions. Per aquest
motiu, encara preval una alerta de la FDA sobre I'Us de la terapia amb laser vaginal, i per
tant creiem que fins que no aparegui evidéncia cientifica potent a favor del seu Us, el

laser vaginal hauria de romandre en context d’Us experimental.

PRASTERONA

Respecte la terapia amb prasterona intravaginal, compost amb un perfil androgenic, no
es van trobar articles focalitzats avaluant el seu Us en pacients amb cancer de mama en
la revisié sistematica inclosa en aquesta tesi doctoral. No obstant, si es van trobar
estudis avaluant I'Us de testosterona vaginal en pacients en cancer de mama, observant
només 3 assajos estudiant crema de testosterona topica vaginal. Aquests estudis
resultaven favorables respecte la milloria avaluant variables subjectives de sexualitat i
qualitat de vida, i en només un d’ells s’avaluava I'estradiol circulant durant 8 setmanes,

observant un lleu increment sense arribar a nivells de pre-menopausia.

Aquesta tesi presenta el primer estudi realitzat avaluant I'Us de prasterona en pacients
en cancer de mama tractades amb inhibidors de I'aromatasa. Sabiem que aquesta
terapia podria tenir un comportament similar en quant a eficacia a terapies amb

testosterona vaginal al ser una terapia androgénica, i a més la prasterona havia
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demostrat ser efectiva en pacients sanes, per tant els bons resultats obtinguts respecte

a l'eficacia d’aquesta terapia no son sorprenents.

La prasterona pero, a diferéncia de la testosterona, és un precursor primari d’androgens
amb accié feble, que es transforma parcialment en estrogens actius mitjangant
I'aromatitzacié a nivell local de la paret vaginal, perd no sistematicament. Es a dir, el
mecanisme d'accid teodric es basa en aquesta sintesi local d'androgens i estrogens dins
de cada cel-lula del teixit periféric a partir del precursor suprarenal DHEA/prasterona.
Aquests androgens i estrogens actuarien a les mateixes cél-lules on s'ha fet la seva
sintesi i només serien alliberats d'aquestes cél-lules diana després de ser inactivats. Per
tant, la DHEA esta teoricament lliure del risc potencial de cancer de mama, donat que

I'increment d’estrogens sistemics ha de ser minim o nul.

El principal punt fort d’aquest estudi és el fet de que la prasterona a més de tenir de per
si un risc baix d’increment sistemic d’estrogens, les pacients avaluades estan totes en
tractament amb inhibidors de I'aromatasa, enzim que activa la prasterona a estrogens
de manera intracel-lular i de forma local, perd que fara que quedi inhibida a nivell
sistémic i per tant si alguna molécula de prasterona és absorbida a nivell sanguini, perdra

la capacitat de transformar-se gracies als inhibidors d’aromatasa.
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Tot i ser un estudi pilot amb la limitacié de ser una cohort petita de pacients, aquest
estudi mostra que en cap de les pacients avaluades va incrementar-se els nivells
d’estradiol seric per sobre els nivells limit de menopausa. El fet de seleccionar pacients
en tractament amb inhibidors de I'aromatasa, limitant la transformacié periférica
d’androgens a estrogens, podria explicar el fet de que els nivells d’estradiol séric no es
veuen incrementats, i per tant aquest estudi podria mostrar que en aquest grup
poblacional de pacients sobrevivents de CM la terapia amb prasterona seria

especialment segura.

Aquest fet és el primer pas per a futurs nous estudis que confirmin els resultats
obtinguts, ja que donada la falta d’eficacia demostrada pel laser vaginal en el primer
estudi d’aquesta tesi doctoral, la prasterona podria convertir-se en una de les terapies
principals en pacients sobrevivents de CM tractades amb inhibidors de I'aromatasa que

pateixin SGUM sever o no millorin amb terapies de primera linia.

Finalment, pero, una limitacié del present estudi és que no es van mesurar els nivells
d'estrona, testosterona i altres esteroides sexuals relacionats; tanmateix, s'ha
demostrat que no s’han incrementat aquestes altres hormones sexuals després de
I’'administracid de prasterona en altres estudis. Tot i aixo, caldria avaluar en futurs

estudis si hi ha diferéncies en altres dels nivells sistemics d’hormones circulants en
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pacients prenent inhibidors d’aromatasa i comparar-los amb pacients sense prendre

aquest tractament.

Per altre banda, donada I'"heterogeneitat de variables estudiades i la falta evident de
variables objectives potents no invasives, aquesta tesi doctoral pretén avaluar una nova

tecnica objectiva no invasiva per el seu us avaluador del SGUM.

US DE NOUS PARAMETRES OBJECTIUS PER AVALUACIO DEL SGUM

Per ultim perd no menys important, I’avaluacid exhaustiva de diferents estudis realitzats
valorant diferents terapies per tractar el SGUM, ens han fet adonar de la heterogeneitat
de variables que s’utilitzen per valorar el grau de severitat del SGUM i la eficacia en
millorar-lo de diferents terapies. A part d’existir desenes de variables, observem que la
majoria sén tests subjectius avaluant la sensacio de la propia pacient o fins i tot el parer
subjectiu del clinic. Fa dos décades la FDA observant aquest problema ja va recomanar
utilitzar de manera sistematica I'is de parametres objectius en I'avaluacié del SGUM.
Tot i aix0, encara avui dia hi ha una minima representacié de técniques cel-lulars com
I'index de maduracié vaginal (VMI), i I'Us del pH vaginal queda distorsionat dins un altre

test amb part subjectiva com el Vaginal Health Index (VHI).
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Alguns estudis han intentat valorar de manera objectiva el SGUM amb tecniques
invasives, avaluant el gruix de I'epiteli vaginal amb bidpsies vaginals com hem realitzat
en el nostre estudi del laser de CO2, o avaluant en aquestes bidpsies tincions
especifiques per valorar la quantitat de col-lagena. No obstant, tot i ser unes variables a
priori més valorables de les que disposem habitualment, tenen el principal inconvenient
de necessitar I'obtencidé invasiva de teixit de la pacient.

Alguns estudis havien intentat sense éxit avaluar a través d’ecografia el gruix de la paret
vaginal, pero el nostre estudi pilot és el primer en utilitzar la ecografia transvaginal amb
gel transvaginal (TVUS) i en demostrar que és capag de diferenciar correctament entre

epiteli vaginal sa i epiteli vaginal de pacients amb SGUM.

Una de les limitacions principals d’aquest estudi és que només ha estat dissenyat per
demostrar si era capag de diferenciar entre dos epitelis que a priori sén probablement
molt diferents, pero és el primer pas per generar futurs estudis i hipotesis que hauran
d’avaluar la capacitat d’aquesta tecnica per a no només diagnosticar el SGUM, sind

també valorar la seva severitat.

Si la TVUS fos capag de diferenciar diferents graus de severitat de SGUM, es podria
convertir en una eina basica per I'avaluacié del SGUM en la practica clinica habitual, i
també com a eina de valoracio de la resposta a les diferents estrategies terapeutiques

que s’estan valorant encara en diversos estudis.

121



Tesi Doctoral | Eduard Mension

7. CONCLUSIONS

Aquesta tesi doctoral pretén donar resposta a les pacients sobrevivents de cancer de

mama que pateixen sindrome genitourinari de la menopausa.

1. Gracies als estudis realitzats, podem concloure que I'is de terapies no hormonals com
a primera linia per aquestes pacients, millora significativament tant en variables
objectives com subjectives els simptomes que presenten i la seva qualitat de vida, pero
I’'ts afegit de laser de CO2 vaginal, no aporta un increment de benefici als 6 mesos de

seguiment en aquestes pacients.

2. Una de les terapies alternatives en estudi per les pacients sobrevivents de cancer de
mama que presenten sindrome genitourinari és el de la prasterona vaginal, que
demostra ser una terapia efica¢ i segura en l'estudi pilot realitzat, i pot ser una
alternativa per aquelles pacients que no milloren en la primera linia de tractament no

hormonal.

3. Finalment, I’ ecografia transvaginal amb gel intravaginal ha demostrat ser capag de
mesurar i diferenciar entre epiteli vaginal que presenta SGUM i epiteli vaginal sa,
posicionant-se com a una futura eina d’avaluacié objectiva no invasiva per a fer el

diagnostic i seguiment del sindrome genitourinari.
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