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RESUMO

Introducdo: A Vaginose Bacteriana (VB) € a principal causa de corrimentos vaginais e
caracteriza-se pela supressao da flora vaginal normal e crescimento de patégenos invasivos.
Atualmente preconiza-se o tratamento com uso de medicamentos, no entanto, observa-se
aumento dos casos de recorréncia devido a resisténcia patogénica. Objetivo: Descrever a
utilizacdo do LED azul 401 £ 1 nm com caracterizacdo da fonte luminosa e analise de variacdo
de temperatura em laboratorio, além de descrever a aplicabilidade da luz em mucosa vaginal
com VB. Métodos: O ensaio foi realizado em trés momentos, estudo técnico com analise e
caracterizacdo da fonte luminosa, um experimental com avaliacdo da variacdo de temperatura
em tecido suino e outro clinico, com relato de caso, que precede um ensaio clinico randomizado
em mulheres com VB. Resultados: A fonte emite luz nas regides ultravioleta A e visivel (faixa
azul). Observou-se um aumento de 10,1° C imediatamente ap6s a aplicacdo da luz por 15
minutos, com retorno a temperatura basal apds 5 minutos de finalizada a fototerapia. Quanto
ao quadro da VB observou-se resolugédo dos sintomas no momento das reavaliagdes presenciais
e, em contato com a participante, ap6s 1 ano da terapia foi referida auséncia de reincidéncia dos
sintomas. Além disso, ndo foi observado surgimento de efeitos adversos. Concluséo: O LED
azul apresenta pico de 401 £ 1 nm. Percebeu-se aumento de temperatura mediante uso da luz,
sem gerar riscos de queimadura ou intolerancia a terapéutica e constatou-se regressdo a
temperatura basal ap6s findada a terapia. Foi possivel ver ainda resolucdo do quadro da VB,
sem surgimento de efeitos adversos. No entanto, ensaios clinicos randomizados devem ser
realizados melhor avaliacdo da técnica.

Palavras chave: Vaginose bacteriana; Laser Diodo; Fototerapia; Fotorradiacdo; Temperatura.



ABSTRACT

Introduction: Bacterial Vaginosis (BV) is the main cause of vaginal discharge and is
characterized by the suppression of normal vaginal flora and the growth of invasive pathogens.
Currently, treatment with medication is recommended, however, there is an increase in cases
of recurrence due to pathogenic resistance. Objective: To describe the use of blue LED 401 +
1 nm with characterization of the light source and analysis of temperature variation in the
laboratory, in addition to describing the applicability of light in vaginal mucosa with BV.
Methods: The trial was carried out in three stages, a technical study with analysis and
characterization of the light source, an experimental study with evaluation of the temperature
variation in swine tissue and another clinical study, with a case report, which precedes a
randomized clinical trial in women with BV. Results: The source emits light in the ultraviolet
A and visible regions (blue band). An increase of 10.1°C was observed immediately after light
application for 15 minutes, with a return to basal temperature 5 minutes after the end of
phototherapy. As for the BV condition, resolution of symptoms was observed at the time of
face-to-face reassessments and, in contact with the participant, after 1 year of therapy, no
recurrence of symptoms was reported. In addition, no adverse effects were observed.
Conclusion: The blue LED has a peak of 401 = 1 nm. An increase in temperature was observed
through the use of light, without generating risks of burns or intolerance to therapy, and a
regression to basal temperature was observed after the end of therapy. It was also possible to
see resolution of the BV condition, without the emergence of adverse effects. However,
randomized clinical trials should be performed to better evaluate the technique.

Key words: Bacterial vaginosis; Semiconductor Lasers; Phototherapy; Photoradiation;
Temperature.
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1 INTRODUCAO

A Vaginose Bacteriana (VB) é uma desordem do trato geniturindrio feminino
caracterizada pela supresséo da flora vaginal normal, isto € Lactobacillus sp., e crescimento de
patdgenos invasivos, principalmente bactérias anaerdbicas. A VB é a principal causa de
corrimentos vaginais, especialmente nas mulheres em idade reprodutiva, e apresenta
reincidéncia dos sintomas em 50% dos casos, hum periodo de até 12 meses apos finalizado o
tratamento®-2,

A VB pode ser assintomatica em cerca de 50% das mulheres e nesses casos ndo sdo
realizadas condutas terapéuticas. Nos casos de exacerbagdo de sintomas sdo comumente
observados corrimento branco-acinzentado com odor fétido e pode haver surgimento de
prurido, eritema vulvo vaginal e dispareunia®. O diagnostico da VB pode ser realizado através
dos critérios de Amsel que envolve a presenca de alguns sinais clinicos, pela coloracdo de Gram
com base no escore de Nugent mediante analise do esfregaco e, na pratica clinica, ¢ feita ainda
citologia oncdtica, porém esta apresenta baixa especificidadel*°.

O tratamento atualmente preconizado é o uso de antibidticos orais e/ou topicos, de
forma continua durante cerca de sete dias''®. Em consequéncia ao uso dessas drogas, podem ser
observados efeitos adversos, tais como nauseas, vomitos e gosto metalico na boca. Caso a
paciente apresente reincidéncia dos sintomas, a mesma é novamente submetida ao uso de
medicamentos, o0 que pode dificultar a adesdo ao tratamento e favorecer os casos de
recorréncia”®.

Na busca por tratamentos ndo medicamentosos, surge a hipétese do tratamento com o
diodo emissor de luz (LED) que é um tipo de fototerapia que emite luz em diferentes
comprimentos de onda. A diferenciagdo dos comprimentos de onda gera modificagbes na cor
da luz e consequentemente nos efeitos gerados pela mesma, podendo-se citar por exemplo
finalidades antimicrobianas na coloracdo azul, efeitos anti-inflamatorios e de regeneragéo
tecidual na cor vermelha®.

Alguns estudos demonstram a eficacia especificamente do LED azul no tratamento de
infeccOes bacterianas atraves da interagdo entre a luz e 0 agente microbiano, gerando morte do
microrganismo®®!!, Inclusive, a fototerapia com luz azul ja foi utilizada em seres humanos em
regido de mucosa gastrica e mucosa vaginal demonstrando efeitos antimicrobianos em agentes
bacterianos e fingicos'?14,

Tendo em vista o uso da luz azul com finalidade terapéutica em seres humanos e a alta

prevaléncia da VB entre mulheres em idade reprodutiva, inclusive de casos recorrentes, surge a
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hipotese do uso do LED azul em genitélia feminina para o tratamento da vulvovaginite. Desta
forma, este estudo tem como objetivo descrever a utilizacdo de um dispositivo a base de LED
azul 401 £ 1 nm com caracterizacdo da fonte luminosa e analise de variacdo de temperatura em

laboratdrio, além de descrever relato de caso com uso da luz em mucosa vaginal com VB.
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2 OBJETIVOS

2.1 Objetivo Geral

Descrever a utilizagdo de um dispositivo a base de LED azul 401 £ 1 nm com
caracterizagdo da fonte luminosa e anélise de variacdo de temperatura em laboratorio, além de

descrever a aplicabilidade da luz em mucosa vaginal com VB.

2.2 Objetivos Especificos

Descrever as alteragdes em citologia oncotica vaginal antes e ap6s a aplicacdo de um
dispositivo a base de LED azul 401 + 1 nm na genitalia feminina com VB.
Descrever as alteracdes em valores de pH vaginal antes e ap6s a aplicacdo de um
dispositivo a base de LED azul 401 £+ 1 nm na genitalia feminina com VB,
Descrever possiveis efeitos adversos durante ou apés utilizacdo de um dispositivo a
base de LED azul 401 + 1 nm na genitalia feminina com VB.
Descrever possiveis alteracfes de temperatura em tecido similar a pele humana durante

ou ap0s utilizacdo de um dispositivo a base de LED azul 401+ 1 nm.
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3 REVISAO DE LITERATURA

3.1 Vaginose Bacteriana

A VB caracteriza-se como um quadro tipico da regido vaginal ocasionada pelo
crescimento desordenado de bactérias patogénicas. A etiologia da VB ainda ndo €
completamente esclarecida, mas sabe-se que situacBes que favorecam flutuacdes na
composicao da flora vaginal como intercurso sexual, duchas vaginais e ciclo menstrual podem
facilitar o seu aparecimento®’.

O diagndstico da VB é realizado através do critério de Amsel o qual inclui corrimento
branco-acinzentado, presenca de “clue cells” ¢ auséncia de lactobacilos no exame a fresco, pH
vaginal > 4.5 e teste de aminas com hidroxido de potassio (KOH) positivo. Conforme esses
critérios, tém-se 0s seguintes aspectos: 1) presencga de corrimento abundante e homogéneo,
branco acinzentado, cremoso, pouco bolhoso e aderido a parede vaginal; 2) presenca de clue
cells em mais de 20% das células epiteliais e auséncia de lactobacilos na microscopia; 3) pH
vaginal > 4,5; e 4) teste de aminas positivo, isto é, com exacerbacdo de odor quando ocorre
contato do KOH com amostra da lamina. S&o considerados positivos para VB a presenca de
trés entre os quatro critérios ou presenca dos dois tltimos 14°,

Além disso, realiza-se a coloracdo de Gram com base no escore de Nugent o qual é tido
como padrdo ouro e faz contagem de bactérias e lactobacilos no esfregaco. Na prética clinica é
feita ainda citologia oncotica de forma complementar, ja que esta apresenta baixa especificidade
para essa disfuncéo 4.

E importante ressaltar que a principal bactéria associada a presenca da VB ¢ a
Gardnerella, no entanto a presenca da mesma € comum em vagina saudavel sem gerar a
exacerbacao de sinais ou sintomas. Desta forma, o que confere a necessidade de algum manejo
clinico é a existéncia de queixas clinicas e ndo o achado do patdgeno em microbiota vaginal®.

As principais condutas terapéuticas para a VB sdo medicamentos orais e topicos. O
Ministério da Saude (MS) preconiza o tratamento para mulheres sintomaticas, gestantes ou com
potencial de risco para desenvolvimento de agravos secundarios a infeccdo. Nesses casos €
orientado como primeira op¢do o uso de metronidazol oral de 250 mg, dois comprimidos orais
ao dia, por sete dias ou 0 medicamento em gel com aplicacdo de um dosador vaginal a noite
por cinco dias. Como segunda opcdo orienta-se 0 uso de clindamicina de 300 mg, dois
comprimidos orais ao dia por sete dias. Em caso de mulheres gestantes a sugestdo do MS é o

uso da clindamicina no primeiro trimestre com administracdo similar a mulheres nao gestantes
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ou uso de um comprimido oral de metronidazol 250 mg, trés vezes ao dia, por sete dias. Nos
casos recorrentes o 6rgdo recomenda uso de dois comprimidos orais de metronidazol 250 mg
ao dia, por 10 a 14 dias ou utilizacdo de metronidazol em gel com um aplicador vaginal, uma
vez ao dia por 10 dias, seguido de tratamento supressivo com duas aplicacBes semanais por
quatro a seis meses.

Com o atual manejo clinico, tem-se observado em alguns casos o surgimento de efeitos
adversos como nauseas, vomitos e sensacdo de gosto metalico enquanto dura a terapia®. Além
disso, devido a necessidade de uso continuo de remédios, algumas mulheres ndo seguem
corretamente o tratamento e isso configura-se como possivel causa de resisténcia do patdgeno

e maior chance de recorréncia "®.

3.2 Diodo Emissor de Luz- LED

O LED ¢é um dispositivo semicondutor que quando energizado, emite luz visivel pelo
processo de eletroluminescéncia, isto é, emissdo de luz por aplicacdo de uma fonte elétrica de
energia®®. Esta luz compde o espectro eletromagnético e varia no comprimento de onda, entre
247 e 1300 nm, com emissdo de luz da ultravioleta até o infravermelho. A diferenciacdo de
comprimento de onda gera mudanca da cor da luz, sendo as mais utilizadas a azul (400 - 470
nm), verde (470 - 550 nm), vermelho (630 - 700 nm) e infravermelho (770 - 1200 nm)°.

A emisséo de luz do LED ocorre de forma divergente, ou seja, com feixe amplo
alcancando uma maior area durante a aplicacdo, sem necessidade de movimentacdo do
aparelho'®Y’. Além disso, esta luz é classificada como n3o colimada e ndo coerente o que faz
com que os fotons se espalnem em uma superficie maior, permitindo facilidade de aplicacdo
para o terapeuta tendo em vista que ndo € necessario mover o dispositivo durante a terapia,
podendo este ficar posicionado de forma estatica®!’. Dentre outras vantagens do LED, pode-se
citar o baixo custo, o fato de ser uma terapia ndo invasiva e a possibilidade de associar-se a
diferentes comprimentos de onda em um mesmo feixe de luz®.

Na literatura atual, aponta-se ainda a atermia como uma das vantagens da luz de LED,
referindo-se auséncia ou pequeno aumento de temperatura®. No entanto, em estudos prévios
desenvolvidos pela equipe de pesquisa foram observadas alguns sinais e sintomas de aumento
de temperatura toleraveis referidos pelas pacientes. Por isso, este estudo visa analisar essa
caracteristica da luz.

Os efeitos gerados pelo LED variam conforme a cor de luz emitida, comprimento de

onda, dose, intensidade, modos de emissdo e tempo de aplicagdo. De forma geral, as
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caracteristicas das cores de luz emitidas pelo LED s&o variadas, onde o azul é indicado para
finalidades antimicrobianas e o verde e vermelho indicados para rejuvenescimento, funcfes
cicatrizantes e anti-inflamatorias. Essas variacdes também implicam na profundidade de
penetracdo na superficie aplicada, tendo 0S menores comprimentos uma maior

profundidade!®1718,

Inside a
Light Emitting
Diode

Emitted Light
Beams

Diode

Transparent
Plastic Case

Terminal Pins

©2002 HowStuffWorks

Figura 1 - Parte Interna do Diodo Emissor de Luz
Fonte: www.eeweb.com/profile/andrew-carter/articles/facts-about-light-emitting-diodes-led

3.2.1 Fotobiomodulacéo

A literatura descreve o mecanismo de acdo da luz do LED com base na
fotobiomodulagdo. Esse mecanismo explica-se pela interacdo entre a luz e os tecidos,
ocasionando diferentes efeitos através de estimulos locais, 0 que é mais usualmente relatado,
ou por meio de inibicdo de algumas atividades celulares®®.

Hipoteses referem a possibilidade de acdo da fotobiomodulagdo do LED através de
respostas nas cadeias respiratérias mitocondriais e ativacdo em canais de célcio que podem
ocasionar diferentes respostas como producdo de 6xido nitrico, estimulo a fluxo sanguineo,
remodelagem tecidual, dentre outros®’°,

Essa fototerapia gera efeitos locais com minimas possibilidades de reagdes adversas, ja
que os efeitos fisiologicos ocorrem a partir de uma complexa cascata de sinalizagéo celular que
ocasiona diversos processos como homeostase e alteragdes de producdo energética nas células.
Além disso, ocorre também modulacdo de DNA e RNA, alteracBes de permeabilidade da

membrana, alcalinizagdo do citoplasma e despolarizagdo da membrana celular'’.


http://www.eeweb.com/profile/andrew-carter/articles/facts-about-light-emitting-diodes-led)
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Apesar das atuais publicacdes ja existentes acerca do tema inda h& possibilidades de
investigacGes para melhor detalhamento do mecanismo de acdo e func¢des da luz através da

fotobiomodulag&o®°,

3.2.2 Uso Terapéutico do LED

O LED tem sido vastamente utilizado na area da saude por apresentar uma serie de
efeitos no tecido exposto e algumas vantagens em relagdo a outros tipos de luz*®. O LED é um
equipamento que ndo apresenta filamentos no seu interior, o que inibe o risco dessas estruturas
se romperem, permitindo assim um tempo de vida atil maior. Além disso, s&o considerados
atérmicos por promoverem nenhum ou pequeno aumento de temperatura e geram menor
consumo energéticol’?L,

A depender das especificagdes do LED, a fotoestimulacdo ocasionada por ele atua de
diversas formas sobre o mecanismo celular. Atualmente existem relatos do uso do LED em
humanos de forma segura e com diferentes finalidades como anti-inflamatorias, bactericidas e
fungicidas®?1316,

Apesar da luz azul 405 nm ser germicida, ela encontra-se dentro de uma regido de
comprimento de onda benigna e se for operada a niveis de irradiancia adequadas, é seguro para
exposicdo humana, tendo como possivel reacdo adversa, leve eritema na regido tratada®*l.
Inclusive, a luz azul 405 nm foi utilizada em mucosa gastrica de pacientes com H. pylori nos
quais foi avaliada a resposta da fototerapia na destruicdo da bactéria. Observou-se morte
bacteriana significativa nas amostras tratadas quando comparadas com as amostras controle,
com erradicacdo de cerca de 90% das bactérias em sete dos nove pacientes envolvidos no
estudo, sem surgimento de efeitos adversos ou modificagdes histologicas quando comparadas
areas expostas ou néo a luz *2.

Diante das evidéncias do uso terapéutico desta luz, A Food and Drug Administration
(FDA) aprovou testes clinicos envolvendo seu uso para a cicatrizagdo de feridas em humanos

por apresentar minimos riscos de les6e??.
3.2.3 Efeito antimicrobiano do LED azul
Artigos mostram que a luz em comprimentos de onda visiveis mais baixos, com

coloracdo azul por exemplo, conseguem penetrar a barreira das células bacterianas, causando

uma reacdo com consequente producdo de oxigénio reativo, levando a morte celular. Acredita-
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Se que esse mecanismo é menos propicio a resisténcia microbiana e por isso o uso da luz azul
tem crescido principalmente nos tratamentos de infecgdes de repeticio®®,

Corroborando com os aspectos bactericidas da luz azul, o estudo de Ganz et al. (2005)
demonstrou que com uso da luz azul 405 + 2 nm, com irradiancia de 40 J/cm2, em pacientes
sintométicos com diagndstico de Helicobacter pylori em regido de estbmago e observaram
destruicdo de cerca de 90% da bactéria quando comparadas bidpsias pré e pos-exposicdo a
fototerapia. Esses autores também ndo encontraram efeitos adversos em consequéncia a
exposicdo da luz azul e também ndo foram observadas alteracdes histologicas quando
comparadas as biopsias realizadas antes e ap6s a terapia em areas expostas e ndo expostas a
luz!?.

Ainda em concordancia com os efeitos bactericidas da luz azul, estudos utilizaram-na
com comprimento de onda entre 409 e 420 nm, no tratamento da acne classificada como leve
e/ou moderada. Foi observada resposta de melhora em cerca de 80% dos casos com reducao,
principalmente, no aspecto de lesbes inflamatorias e conclui-se que a esta modalidade
fototerapéutica pode ser uma alternativa eficaz e segura no tratamento da disfungéo??4,

Acredita-se que a melhora desses quadros baseia-se no fato de que a Propionibacterium
acnes, a bactéria que coloniza a glandula sebécea, produz porfirinas como parte de seu
metabolismo normal e, quando esta é exposta a luz em comprimentos de onda especiais,
preferencialmente azul-violeta, da inicio a uma reagdo quimica que produz perdxido, com
consequente efeito bactericida. A reacdo leva milissegundos e fica confinada a bactéria, ndo
tendo nenhum efeito direto no tecido circundante?.

Um estudo mais recente, de 2017, utilizou trés sessdes da luz de LED azul (401 + 5
nm) em regido intima de uma participante para tratamento de CVVR. Observou-se resolucao
do quadro, com destruicdo do fungo comprovada por exame de cultura realizado antes e apos
uso da luz e resolugdo dos sinais e sintomas clinicos. No estudo ndo foram observados efeitos
adversos durante ou ap6s uso da luz e também ndo foram observadas alteragdes celulares
sugestivas de malignidade nos exames de citologia oncotica antes e trés meses apds o
tratamento®®.

Apesar dos esclarecimentos em relagdo ao efeito antimicrobiano da luz azul, existem
questionamentos com relacdo a esse formato de atuacao em infeccOes vaginais ja que a presenca
de alguns patdgenos € considerada fisiologica em microbiota vaginal e esse fato isoladamente
ndo justifica o diagndstico de patologia. Nesse caso, acredita-se que pode haver outras maneiras
de acdo da luz através do mecanismo de fotobiomodulacdo que justifiguem a melhora de sinais
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e sintomas clinicos de infec¢bes sem necessariamente ocorrer reacdes de destruicdo de

microorganismos da microflora vaginal®®2>2°,

3.3 Fototerapia em infec¢bes vaginais

Tendo em vista o conhecimento sobre os efeitos da luz azul e as atuais dificuldades no
manejo clinico de infeccdes vaginais existe uma perspectiva de busca por terapias alternativas
para esses quadros.

A fototerapia através do uso do LED é uma terapia ndo invasiva, que apresenta baixo
custo e riscos minimizados. Essa técnica pode surgir como uma alternativa para evitar o uso de
antibioticos, reduzindo chances de efeitos adversos e de resisténcia patogénica®.

O estudo de Pavie et al. analisou o uso do LED azul em regido genital feminina saudavel
como teste de seguranca através de um estudo piloto. Foi observado que a luz ndo ocasionou
alteracdes celulares ou em composicdo de microflora que se configurassem como risco para
salde das participantes. Além disso, foram observados fatores como tendéncia a normalizacao
de valor de pH vaginal e manutencdo de microbiota fisioldgica, fatores que podem ser
apontados como beneficios para a satide vaginal.

Robatto et al. desenvolveram um estudo de caso com uma paciente com diagndstico de
candidiase vulvovaginal de repeticdo (CVVR) e observou melhora do quadro com
desaparecimento dos sintomas e normalizacdo da composicao da flora vaginal, constatada por
exames especificos como citologia oncética e cultura de secrecdo vaginal®®.

Estudos desenvolvidos com uso da luz azul em vagina com outras disfuncdes que nao
quadros infecciosos apontam que apos a fototerapia houve melhora de sintomas de desconforto
na regido através da melhora da lubrificagdo local e processos de reparo tecidual®®?>26,

Estes achados fortalecem a possibilidade da luz de LED azul tornar-se uma alternativa
terapéutica principalmente para os casos de infecdo vaginal recorrente, onde existe uma maior

dificuldade de resposta terapéutica as orientacdes atualmente preconizadas com padréo ouro.

3.4 Desenvolvimento do Dispositivo de LED Azul Intra Cavitario

As pesquisadoras envolvidas no desenvolvimento do equipamento inicialmente
utilizaram um prot6tipo mais simples, com irradiacdo de luz apenas de forma externa na parte
vulvar. Com uso desse dispositivo inicial houve andlise de seguranca com uso da luz em

genitalia feminina saudavel e um relato de caso envolvendo paciente com CVVR,
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Apos esses testes, foi entdo desenvolvido o novo equipamento ja com aplicacéo de luz
externa e interna, no canal vaginal, simultaneamente. Com esse novo produto, observou-se
consideravel reducdo do tempo necessario para a terapia e os testes clinico ocorreram em
mulheres com estenose vaginal e sintomas de SGUM?%?7,

O desenvolvimento do dispositivo ocorreu com apoio da Escola Bahiana de Medicina e
Saude Publica (EBMSP) e da empresa em parceria, DGM, por meio de um processo envolvendo
atividade multiprofissional entre fisioterapeutas, engenheiros, dentre outros profissionais.

Através do conhecimento cientifico das possiveis a¢fes do LED azul e da limitagdo
existente em relagdo aos tratamentos atuais para infec¢des vulvovaginais, principalmente nos
casos de repeticdo aponta-se o dispositivo a base de LED como possivel inovacéo terapéutica
para a saude pélvica.

Atualmente o equipamento utilizado neste estudo encontra-se patenteado (patente: BR
10 2017 026980 9) e segue em testes de ensaios clinicos randomizados em pacientes com

diferentes disfungGes vulvovaginais.

Figura 2 - Utilizagdo do Equipamento de Diodo Emissor de Luz Azul
Fonte: Autoria Prépria.
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4 MATERIAIS E METODOS

O ensaio foi realizado em trés momentos: um técnico com anéalise e caracterizacdo da
fonte luminosa, um experimental com avaliacao da variacdo de temperatura em tecido suino e
outro clinico que envolveu um relato de caso que precede o desenvolvimento de um ensaio
clinico randomizado em mulheres com VB.

Apesar deste ser um estudo descritivo, 0 mesmo apresenta dados de uma paciente
comparando-se momentos antes e apds a fototerapia e precede a realizacdo de um ensaio clinico
randomizado. Desta forma, o ensaio clinico foi aprovado pelo Comité de Etica em Pesquisa
com seres humanos da EBMSP, sob CAAE: 87371918.0.0000.5544 e possui registro no
Clinical Trials- identificacdo: NCT03075046.

O estudo experimental foi desenvolvido em laboratdrio para caracterizacdo da luz e parte
em ambulatério para andlise referentes as possiveis variagdes de temperatura. Em ambos
momentos as condi¢des ambientais foram preservadas com temperatura entre 24 e 25°C e
umidade de 48 + 4%.

4.1 Estudo Técnico

O estudo técnico foi realizado no Laboratério de Equipamentos Eletromédicos (LEM)
da LABPROSAUD, em parceria com o setor de Inovacdo do Instituto Federal de Educacéo,
Ciéncia e Tecnologia da Bahia (IFBA) para verificar o espectro de luz e irradia¢do fornecidos
pelo LED desenvolvido por pesquisadores do grupo (patente: BR 10 2017 026980 9). O
equipamento é da marca DGM, refere-se ao modelo Liftron I.
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Figura 3 - Demonstracdo da realizacdo do ensaio em laboratdrio para caracterizacdo de fonte

luminosa.
Fonte: Propria autora

Para caracterizacdo da luz, as medicBes foram realizadas em uma sala, seguindo 0s
parametros do Instituto Nacional de Padroes e Tecnologia (NIST) Publicagdo Especial 250-95
- Calibracdes Fotométricas, estando o ambiente em temperatura de e umidade controladas. O
instrumento utilizado para caracterizar a fonte de luz foi um espectrémetro ultravioleta-visivel
(registro / numero de série USB2G48645, de Ocean Optics, modelo USB 2000).

A leitura foi realizada em condicdes de escuridao total, com o equipamento em posi¢do
horizontal e um sensor indicando a leitura alinhado com cada area de LED a ser medida em
momentos distintos. A area sensivel do detector do espectrometro foi iluminado
perpendicularmente, 5 cm a partir do dispositivo que foi irradiando o LED, com distribuicdo
vertical.

A fonte emite luz nas regiBes ultravioleta A e visivel (faixa azul). O comprimento de
onda em relacao ao espectro de luz apresentou valor de pico de 401 + 1 nm, na poténcia méxima
e, a irradiancia média emitida por cada luz de LED foi de 20,6 mW/ cm?, conforme mostram as

figuras 4 e 5, respetivamente.
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Figura 4 - Registro do espectro luminoso de irradiagéo da luz

z?:(;?c:s ARAORCCIR K ) hnvl:l\//fm’l (mx\/,cem’l m(VU/"c?m’)
ledn®1 13,0 12,0 0,0 0,0
ledn®2 15,2 14,1 00 00
ledn®3 16,2 12,0 0,0 00
ledn® 4 17,2 17,0 0,0 00
ledn®5 18,9 17,2 0,0 00
ledn° 6 20,3 17,3 00 0,0
ledn®7 24,5 16,1 00 00
ledn°8 28,0 20,0 00 0,0
ledn®9 25,0 15,2 0,0 0,0
ledn®10 26,0 14,8 0,0 0,0
ledn® 11 22,5 158 0,0 0,0
Média 20,6 156 00 00

Figura 5 - Medidas de irradiancia na superficie de contato com tubo acrilico descartavel em
alinhamento direto com os LEDs.

O equipamento possui 12 fontes de LED dispostas em uma area circular de 80 mm e na
haste que é introduzida no canal vaginal. Os pontos de luz, observados a partir de um plano

vista frontal, sdo paralelos a cada um dos outros, com 0.6 cm entre si.

A haste de iluminacéo interna é removivel, tem 10 cm de comprimento e 2,5 de largura,

a parte de irradiacdo de luz externa tem 8 cm de diametro e a manopla apresenta 15 cm de
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comprimento e diametro variando entre 30 cm na parte mais estreita até 50 cm na por¢do mais

larga.

Figura 6 - Equipamento em vista frontal.
Fonte: Prépria autora

Figura 7 - Demonstracao de tamanho do dispositivo de LED em comparacéo a uma régua de
30 cm.
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4.2 Estudo Experimental

A parte experimental do estudo foi realizada no Instituto Patricia Lordelo (IPL),
localizado na avenida Anténio Carlos Magalhaes, 1034, Edificio Max Center, salas 201 a 205,
Itaigara, Salvador/BA.

A andlise de temperatura, foi realizada em tecido suino e o local submetido a luz foi
avaliado em diferentes tempos de exposi¢cdo com uso de termémetro infravermelho.

O tecido suino utilizado foi obtido através de um agcougue localizado na cidade de Lauro
de Freitas, Bahia, que ja realiza abate de suinos para entrega em supermercados da regido. A
peca apresentava bom estado de conservacdo e cerca de duas horas de abatida, periodo
considerado como viavel para avaliar a mudanca da temperatura em resposta a luz, pois ainda
observam-se caracteristicas de circulacdo ativa e maior similaridade com tecido humano vivo.

O fragmento suino estava posicionado em uma superficie de vidro higienizada e forrada
com papel filme.

O equipamento termografico em uso era da marca FLIR, modelo T62101, cedido pelo
Instituto Federal de Educacdo Ciéncia e Tecnologia da Bahia (IFBA), localizado no Parque
Tecnoldgico, para este experimento. A maquina estava posicionada a 35 cm de distancia da

peca anatbmica em analise, como demonstra a figura 8.
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Figura 8 - Experimento com uso da maquina termogréafica em tecido suino
Fonte: Prépria autora

As mensuracOes foram feitas em graus Celsius (°C), em ambiente com temperatura
externa ambiente, com janelas e portas fechadas e sem interferéncia de equipamentos de
ventilador e / ou ar-condicionado. As medidas ocorreram em cinco tempos, sendo a primeira
imediatamente antes da aplicacdo da luz e as demais logo apdés interrupcdo da irradiacéo
luminosa, e em seguida nos tempos de um, dois e cinco minutos apds interrompida a aplicacéo
da luz, respectivamente.

Para esta analise foi realizada a aplicacéo da luz em tecido suino por um tempo total de
15 minutos, tempo definido com base no estudo prévio desenvolvido pelo grupo em paciente
com CVVRZE. O dispositivo foi posicionado de maneira similar ao momento do atendimento
na participante.

Tendo em vista o tamanho do aplicador interno que é 10 cm, média do comprimento do
canal vaginal referido pela literatura, é importante esclarecer que a irradiacdo limita-se a esta
regido do canal, ndo havendo propagacéo da luz em regido de colo uterino. Este fato pode ser
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reforcado pela caracteristica superficial de penetracdo do LED azul, ja que esta luz restringe-se
a efeitos ocasionados em regido superficial, com cerca de um milimetro de penetracdo

tecidual®2-3°,

4.3 Estudo Clinico

O estudo clinico avaliou a resposta terapéutica do LED azul em mulher com queixa
clinica de VB. A selecdo da participante foi por demanda espontanea e através do
encaminhamento por médicos ginecologistas. O TCLE foi assinado pela voluntaria, conforme
Resolucdo n° 466/12- Conselho Nacional de Saide e a mesma foi informada de que os dados
serdo usados para fins cientificos, preservando-se a identidade. O tratamento foi gratuito e a
participante poderia deixar o estudo em qualquer momento. Se necessario, teria atendimento
médico, fisioterapéutico e psicolégico sem 6nus.

Em seguida, a participante foi submetida a exame clinico, em sala privativa, com a
ginecologista do local para avaliagdo da regido vulvovaginal analisando presenca de sinais
como eritema, fissura e/ou edema vulvar, escoriacdes vulva / Utero e presenca de corrimento
branco-acinzentado, pouco bolhoso e aderido a parede vaginal. Além disso, a mulher foi
guestionada quanto a sintomas como leucorreia, prurido, dor, ardéncia, disdria e dispareunia.

Neste estudo preconizou-se o uso dos critérios de Amsel como forma de diagnosticar a
VB. Esses critérios envolvem achados em relacdo ao corrimento vaginal, caracterizado como
homogéneo, branco acinzentado, pouco bolhoso e aderido a vagina; dados microscopicos com
a presenca de células chave ou clue cells em mais de 20% das células epitelias e auséncia de
lactobacilos; informacGes quanto ao pH vagina, com valor superior a 4.5; e teste de aminas
positivo, isto é com exacerbagéo de odor ao realizar contato da amostra de secrecdo vaginal em
lamina com hidréxido de potassio a 10%°.

No mesmo momento do exame ginecoldgico foi mensurado o pH vaginal através de fita
especifica para este fim (MColorpHastTM — pH-indicator strips). A fita foi introduzida no canal
vaginal e deixada em contato direto com a mucosa durante um minuto.

Realizou-se ainda a coleta de secrecédo vaginal através do uso de haste de madeira esteril
e swab. Parte do material colhido foi imediatamente analisado para execucdo do exame a fresco
e teste de aminas no proprio momento da avaliacdo. Outra parte foi fixada em laminas e
colocado em tubetes contendo alcool absoluto para andlise posterior pelo laboratorio do
Departamento de Analises Clinicas e Toxicoldgicas da Faculdade de Farmécia da Universidade
Federal da Bahia (UFBA), o qual apresentou os resultados em até 15 dias.
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De forma imediata, com objetivo de auxiliar no processo diagnéstico, uma farmacéutica
especialista na area executou a citologia a fresco e o teste de aminas. Para o exame a fresco, a
secrecdo vaginal foi colocada na lamina e visualizada em microscépio 6tico com observacao
da sua composicdo e para o teste de aminas foi acrescentada uma gota de KOH diretamente na
secrecao vaginal para averiguar possivel surgimento de odor fétido.

Na citologia oncética feita posteriormente, a anélise da secre¢do vaginal ocorreu
mediante uso de coloracdo de Papanicolau e a mesma foi colocada em balsamo na laminula
para analise microscopica. Primordialmente, o exame de citologia oncotica € utilizado para
realizar a identificacdo de atipias e lesGes pré-cancerosas através da analise de critérios
citomorfoldgicos.

Para diagnostico diferencial, foi feita a realizacdo da coloracdo de gram, pesquisa para
microorganismos e cultura para fungo. A secrecdo vaginal foi colhida com uso de swab e
realizado esfregaco na lamina para consequente coloragdo por gram e andlise direta por
microscopio otico.

No mesmo dia da avaliacdo ja foi iniciada conduta terapéutica ja que a participante
apresentou diagnostico de VB confirmado através dos critérios de Amsel, isto é, pH vaginal
com valor de 6 e teste de aminas positivo.

Utilizou-se o LED azul que foi desenvolvido pelos pesquisadores do grupo (deposito de
pedido de patente no Instituto Nacional de Propriedade Industrial: BR 10 2017 026980 9) e
fabricado pela empresa DGM.

O LED azul de 401 £ 1 nm foi aplicado em um total de cinco sessdes, uma vez por
semana, com duracdo de 15 minutos cada, o que resulta em uma energia total de X J por
sessdo. O equipamento era posicionado em frente a regido vulvovaginal da paciente, apoiado
em tripé, de forma estética, realizando emissédo de luz simultanea por eletrodo externo e interno.
Vale ressaltar que a parte externa do dispositivo onde pode haver contato direto com a pele da
participante foi recoberta com papel filme, sem permitir cobertura no local de passagem da luz
para ndo haver alteracdo da irradiacdo luminosa. A parte interna que fazia contato direto com
canal vaginal era de uso pessoal e descartavel.

A paciente estava desnuda, em uma sala fechada, em decubito dorsal, com quadris
fletidos e abduzidos e joelhos fletidos, na presenca de uma fisioterapeuta especialista em saude
da mulher, que fez a aplicacdo da luz. Em todas as sessdes a paciente estava na mesma posicao
e 0 protocolo de atendimento foi 0 mesmo.

Apos a conclusdo das cinco sessdes, a participante foi submetida a duas reavaliacfes

apos 30 dias e 90 dias. Em todos os tempos de avaliacdo e reavaliacdo foram executadas as



29

mesmas perguntas da anamnese em relacdo aos sinais e sintomas, classificando-os inicialmente
como presente ou ausente, e nos casos onde estivesse presente classificava-se como melhor,
pior ou inalterado. E, além disso, foram feitas: mensuracdo do pH vaginal, citologia a fresco,
teste de aminas, que tiveram seus resultados analisados de forma imediata, durante o proprio
exame; e a citologia oncotica e coloracéo de gram, que foram analisadas pelo Departamento de
Analises Clinicas e Toxicolégicas da Faculdade de Farmacia da Universidade Federal da Bahia
(UFBA).

Apdbs conclusdo do tratamento, caso a participante ainda estivesse com sinais e
sintomas, ela passaria novamente pela ginecologista para conducao da terapia com antibio6ticos

atualmente preconizados como padréo ouro, sem que iSSO gerasse custos para a mesma.
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5 RESULTADOS

5.1 Estudo experimental com analise de temperatura em tecido suino submetido a luz do
LED azul

A utilizacdo do equipamento durante o teste em suino ocorreu de forma similar a
realizacdo da técnica em mulheres durante a terapia. Houve emissdo simultanea de luz em
regido mais externa, como acontece em parte vulvar, e também em &rea mais interna, através
da criacdo de um orificio no tecido suino, que seria correlacionado a abordagem em regido de

canal vaginal.

Figura 9 - Tecido suino com orificio central para ser submetido a aplicacdo da luz.

Em relacdo a mensuragédo de temperatura, foi observado um aumento maximo de 10,1°
C imediatamente ap6s a aplicacdo da luz por 15 minutos, levando o tecido a alcancar uma
temperatura maxima final de 35,5 °C.

Ratifica-se que para as medidas de temperatura foram realizados dois cortes transversais
na pega anatdmica para observacdo dos dados em por¢fes mais profundas do tecido onde
acredita-se haver maior possibilidade de aumento do calor. Com esse formato de anélise

percebeu-se a maior variacdo de 10,1° C.
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Figura 10 - Mensuragdo das temperaturas antes e imediatamente apds 15 minutos de emissao
de luz.

Apos interrompida a emissdo da luz foram realizadas medidas para controle térmico no
tecido. As mensuracdes foram feitas nos tempos de 1, 2 e 5 minutos depois da aplicacéo da luz
e observaram-se os dados de 32,6 °C, 30,5 °C e 28,5 °C respectivamente. Através dessa analise
foi possivel perceber que o tecido praticamente retornou a temperatura inicial apés 5 minutos
de finalizacdo da fototerapia, mantendo uma diferenca de 1,6 °C a mais em relacdo a medida

inicial.

Figura 11 - Mensuracgdo das temperaturas ap6s 1, 2 e 5 minutos de interrompida a emissao de
luz.
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Tabela 1 - Temperatura do tecido suino em relagdo a submisséo a irradiagdo luminosa com
dispositivo a base de LED azul

Temperatura do Variacdo da
tecido temperatura
Antes da 25,4°C X
irradiacdo
luminosa
Imediatamente 35,5 °C 110,1°C
apos 15
minutos de
irradiacdo
luminosa
1 minuto apos 32,6 °C $29°C
interrompida a
irradiacdo
luminosa
2 minutos apos 30,5 °C y21°C
interrompida a
irradiacdo
luminosa
5 minutos ap6s 28,5 °C y2°C
interrompida a
irradiacdo
luminosa

5.2 Estudo clinico do uso do LED azul na VB - relato de caso

A participante do estudo tinha 24 anos, G2POA2, sem  comorbidades,
sexualmente ativa que chegou ao IPL com relato de prurido em regido de genitélia externa,
ardéncia, odor similar a “peixe podre” e dispareunia. A mesma negou leucorreia, dor e disuria
como sintomas associados. Considerava-se ansiosa e estressada e mantinha uma dieta rica em
carboidratos, ciclo menstrual irregular e dois abortamentos provocados. Negou uso de
anticoncepcional hormonal e referiu usar preservativo como método contraceptivo.

Historicamente, a paciente relatou quadros recorrentes de corrimento vaginal associado
a sintomas similares, relatando mais de 4 episodios no periodo de um ano, apesar do uso
frequente de medicacOes topicas e/ou sistémicas. Referiu inclusive uso de medicagdo
nos Ultimos 30 dias que precederam a consulta, com utilizacdo de creme vaginal néo
especificado por 7 dias, mas sem resolucao do quadro.

A mesma apresentou resultado de exame preventivo ginecologico realizado no periodo

dos ultimos doze meses sem alteracGes e/ou atipias em colo de Gtero.
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Alguns sinais clinicos como presenca de corrimento grumoso, edema, eritema, fissuras
e escoriacBes em regido vulvovaginal e Utero mantiveram-se sem alteracfes j& que tanto no
momento inicial quanto nas reavaliacdes a ginecologista ndo notou presenca dos mesmos. Em
relacdo aos sintomas de prurido em regido de genitalia externa, ardéncia, odor similar a “peixe
podre” e dispareunia foram referidos pela paciente como no momento da avaliacdo e nos
momentos sequentes das reavaliacdes ja eram ditos como ausentes.

Quanto a mensuracdo de pH observou-se uma alteracdo no valor ja que a participante
iniciou o estudo com medida de 6 e ao final do protocolo de estudo, nas reavaliacGes, o valor
estava em 5.

Da mesma forma, o exame a fresco e o teste de aminas apresentaram mudangas. Na
primeira reavaliacdo ap6s 30 dias de concluido o tratamento notou-se teste de aminas positivo,
isto €, com exacerbacdo de odor, e exame a fresco negativo, ou seja, sem a presenca de clue
cells que seriam sugestivas de VB. Ja no ultimo momento de reavaliagdo ap6s 90 dias de
concluséo da terapia, tanto o teste de aminas quanto o exame a fresco estavam negativos.

Quanto aos exames realizados em laboratorio a partir da analise da secrecdao vaginal
observou-se manutencdo em relacdo a maior parte dos achados. A citopatologia oncotica no
momento da avaliagdo revelou sugestiva presenca de Gardnerella/Mobiluncus, quadro de
inflamacéo discreta e auséncia de achados sugestivos de neoplasia e nos momentos posteriores
houve variacdo apenas do quadro de inflamagdo como moderada. A coloracdo de gram através
do fluido vaginal apresentou presenca de frequentes bacilos gram-negativos e alguns cocos
gram-positivos, além de auséncia de crescimento fungico na cultura, em 72 horas de

observacao.
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Tabela 2 - Dados clinicos e microbiol6gicos da participante antes e apds a terapia com
dispositivo a base de LED azul

Antes Reavaliacdo Reavaliacdo
de 30 dias de 90 dias
Prurido + - -
Corrimento - - -
Ardéncia  + - -
Odor + - -
Eritema - - -
Edema - - -
Dispareunia + - -
Fissuras - - -
Escoriacbes - - -
Vulva
Utero
Teste de + + -
Aminas
Clue Cells  + - -
Citologia Gardnerella, = Gardnerella, = Gardnerella,
inflamacdo | inflamacdo | inflamacéo
discreta moderada moderada
Cultura - - -
para
Fungos
pH vaginal 6 5 5

Como meio de assegurar auséncia de surgimento de achados patoldgicos foi realizado
o exame final de citopatologia oncdtica que continuou apresentando parametros de
normalidade quanto a composicao celular.

A participante ndo relatou surgimento de efeitos adversos como aquecimento, dor ou
desconforto durante e/ou apds a exposicdo ao LED azul 401 =1 nm e também néo foi observado
pelo terapeuta o surgimento de eritema na regido exposta.

Ao final do periodo, a paciente atribuiu nota maxima (muito satisfeita) com relacéo ao
grau de satisfagcdo com o tratamento, avaliado através de uma escala Likert de cinco pontos.

Um ano apo6s ocorrida a ultima reavaliagdo, foi feito novo contato com a participante
para coleta de informacdes. A mesma referiu estar clinicamente bem, tendo apresentado nesse
intervalo de tempo um corrimento claro, fluido, sem odor, sem outros sinais e sintomas
associados, com duracdo de cerca de uma semana e com resolucdo do quadro sem necessidade

de uso de medicagéo.
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6 DISCUSSAO

O presente estudo trata-se de um relatorio de pesquisa referente a estudo descritivo
laboratorial com caracterizacéo e analise da variacdo de temperatura ocasionadas pela luz de
LED azul. Foi possivel observar aumento da temperatura mediante uso da fototerapia, no
entanto, uma variagdo tolerdvel e que nao oferece riscos de queimadura, com regressdo desse
calor local dentro de um curto intervalo de tempo apds findada exposicao a luz.

Pensando-se nos efeitos do uso dessa fototerapia previamente em candidiase
vulvovaginal descreveu-se também seu uso na VB de repeticdo, onde foi possivel observar
resolucdo do quadro clinico sem surgimento de efeitos adversos e / ou modificacbes patogénicas
em microflora vaginal.

A maioria dos estudos relata que o LED apresenta caracteristica de ser uma fototerapia
atérmica, isto € com nenhum ou baixo potencial de aumento de temperatura no local da
aplicacio®%,

Neste estudo, através do teste realizado com tecido suino, foi possivel observar através
de analise com maquina termografica, um aumento de até aproximadamente 10 °C ap6s os 15
minutos de aplicacdo com o aparelho em poténcia maxima, mesmo em partes mais profundas
do tecido exposto a luz.

Da mesma forma, um outro experimento realizado anteriormente com LED azul
observou aumento da temperatura em 7 °C ap@s aplicacdo da luz. Porém, este dado foi
observado mediante andlise da geracdo do calor pelo préprio dispositivo, sem correlacionar
com andlise em tecidos®®.

Estes dados apontam que a emissédo de luz pelo LED azul pode apresentar aumento de
temperatura, porém, de forma inicial, esse fato ndo representa uma limitacdo ao tratamento ja
gue a mesma segue com caracteristicas de seguranca e sem representar fator de desconforto
intoleravel ou necessidade de interrupcdo da terapia pelas participantes dos estudos™®4,

O aumento da temperatura do tecido ocorre primariamente pela liberacdo de calor
gerada pelo efeito fototérmico da fonte luminosa — neste caso, o LED azul. Além disso, acredita-
se que ocorra um aumento mais dissipado da temperatura em tecidos vivos, em comparagao
com tecidos ndo vivos, o que pode se justificar pela presenca de maior niUmero de pontos
emissores de luz em interacdo com a vascularizacao local, o que resulta em uma entrega de
energia final maior com consequente maior alteracdo térmica3l32,

Apesar disso, estudos apontam que o LED azul é seguro mesmo gerando efeito térmico

local, desde que utilizado em dosagem adequada. Experimentos realizados com uso da luz azul
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em procedimentos cirdrgicos na mucosa oral mostram que ocorre aumento de temperatura local,
principalmente devido a vascularizacdo do tecido, no entanto é possivel e segura a utilizacdo
dessa fototerapia em seres humanos®:%,

O fato de ndo ter sido observado nenhum efeito adverso como dor, excesso de
aquecimento ou desconforto na participante do presente estudo durante ou ap6s a aplicacéo da
luz, justifica-se por essa fototerapia ser uma modalidade terapéutica ndo invasiva, indolor e
que possui penetracdo superficial®'>?’. Alguns estudos ja utilizaram a luz azul em humanos
em diferentes regiGes demonstrando também ndo haver surgimento de efeitos adversos.

O estudo de Pavie et al. testou a seguranca da aplicacdo da luz de LED azul em genitalia
feminina saudavel e observou que ndo foram vistos efeitos adversos ou modificacGes
patologicas em microflora vaginal*®'4. Acredita-se que o mecanismo de a¢&o do LED se dé por
fotobiomodulacdo, isto é, estimulo a células locais, promovendo ativacdo das mesmas e
regularizando seu funcionamento, com minimo de efeitos adversos. Além disso, esta luz é
considerada benigna para exposi¢cdo em humanos quando utilizadas em comprimento de onda
e irradiancia adequadas, com aprovagcéo inclusive pela FDA?2,

Quanto a resolucdo dos quadros infecciosos, a maioria dos estudos apontam o efeito
antimicrobiano da luz azul, que por meio da reacdo causada pela interacéo da luz com a porfirina
enddgena presente nas bactérias e fungos ocasiona a destruicdo do microrganismol%14, Apesar
disso, no presente estudo, observa-se que ndo houve destruicdo da bactéria tipica da VB, no
entanto houve resolucao do quadro clinico.

Acredita-se que isso pode ser justificado pela possivel acdo da luz na melhora da saude
vaginal, através do mecanismo de fotobiomodulacdo. Estudos que utilizaram a luz azul em
mucosa vaginal apontam para efeitos como melhora de trocas, equilibrio entre componentes da
microbiota e aumento da hidratacdo tecidual que podem embasar a melhora clinica da
participante®®?’. Além disso, como ja citado anteriormente a presenca da Gardnerella em
genitalia feminina é um achado comum que ndo necessariamente indica a presenca de quadros
infecciosos, desde que ndo exista exacerbacio de sintomas®.

A melhora clinica da participante cursando com o desaparecimento de sinais e sintomas
pode demonstrar que o LED azul ndo atua exclusivamente com fungdo antimicrobiana, na
destruicdo do patogeno. Isso reforca a capacidade da luz em promover melhora da saude vaginal
ja que a fototerapia promove alteracdes histologicas como regeneracgéo tecidual e melhora de
processos inflamatorios 3334,

A Gardnerella/Mobiluncus é uma das bactérias normalmente encontradas em casos de

VB. No entanto, estudos mostram que ela pode ser encontrada como componente fisiologico
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da flora vaginal sem que isso represente um quadro patologico ou que demande intervengéo
terapéutica. Desta forma, infere-se que apenas caracteriza-se como quadro infeccioso quando
existe um desequilibrio na composicdo dessa flora, alterando o estado normal saudavel da
microbiota e exacerbando sinais e sintomas®.

Corroborando com o fato de ndo ter sido constatada a destrui¢do do patdgeno mas ter
havido resolucéo do quadro clinico, pode-se citar os efeitos ja descritos em literatura sobre a
possibilidade da fototerapia promover alteracfes celulares e moleculares nos tecido gerando
consequentes beneficios. Atraves da absorcdo da luz pelos cromdéforos enddgenos pode-se
perceber um aumento na sintese de adenosina trifosfato, adenosina monofosfato ciclico, 6xido
nitrico e ions de calcio, o que melhora as trocas teciduais e pode estar correlacionado com
processo de manutencdo da saude vaginal?®®. Estudos descrevem ainda que as opsinas
presentes na derme e epiderme estdo correlacionadas com absorcédo da luz azul violeta em faixa
visivel e possuem potencial de regeneracdo tecidual, fator que pode ser importante para a
manutencdo do equilibrio da microbiota® 2,

A manutencao da satde vaginal tem sido cada mais explorada por estudos e ha descricdo
da interferéncia de fatores como pH vaginal, composicéo tecidual e da microbiota vaginal como
condi¢des da manutencdo da satde genital feminina® Tendo em vista que alguns estudos
descrevem o poder regenerativo, a melhora de circulacéo local, a tendéncia de adequacao dos
indices de pH vaginal e o surgimento da presenca de lactobacilos nessa regido, acredita-se que
0 LED azul seja um recurso com potencial no tratamento das infec¢bes vulvovaginais e na
manutencdo da satde intima da mulher, inclusive em diferentes idades e fases da vida®*203¢,

Um estudo desenvolvido em pacientes com estenose vaginal observou que através do
uso do LED azul houve reducédo do quadro algico, melhora da lubrificacéo local e processo de
regeneracdo tecidual. Estes dados podem embasar o alivio do quadro de dispareunia e dos
sintomas de ardéncia e prurido vaginal referido pela participante deste estudo, apds terapia com
uso da mesma luz?%',

A participante apresentou reducdo no valor de pH vaginal quando comparados 0s
momentos de avaliagdo antes e ap6s 90 dias da realizacdo da terapia. Acredita-se que por ter
ocorrido um reequilibrio na composicéao da flora vaginal este indice pode ter reduzido, tendendo
a uma normalizacdo. Tal fato pode ser visto como um fator protetor do meio vaginal contra
infeccbes por patdgenos devido sua caracteristica mais &cida que tem potencial de inibir

desequilibrios na composicdo da flora®-’,
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Apesar dos protocolos utilizados neste estudo com relacdo a tempo, quantidade e
intervalo entre sessfes, 0s dados observados tratam-se de fases iniciais e atualmente estdo sendo

analisadas possibilidades de modificacGes em relacdo a metodologias.
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7 LIMITACOES E PERSPECTIVAS DO ESTUDO

Este estudo sugere que o LED azul 401 + 1 nm seja avaliado em seres humanos por
meio de ensaios clinicos buscando avaliacdo de mudanca de caracteristica tecidual por meio de
biopsias e anélise de resposta clinica através de ensaios clinicos envolvendo um maior nimero
de mulheres. Além disso, recomenda-se maior padronizacdo em relacdo aos cortes realizados
em peca anatdmica para analise de temperatura.

Devido a pandemia secundaria a COVID-19, doenca ocasionada pelo SARS-CoV-2,
com periodo de orientagdo de isolamento social entre os anos de 2020 e 2021, o ensaio clinico
ndo pode ser continuado entretanto agora, com 0 novo cendrio de controle da situacdo, as

atividades estdo sendo retomadas para analises mais especificas.
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8 CONCLUSAO

O presente estudo demonstrou que o LED azul apresenta valor de pico de 401 = 1 nm,
na poténcia maxima e, a irradiancia média emitida por cada luz de LED foi de 20,6 mW/ cm?,
Além disso, em teste ambulatorial foi possivel observar aumento de temperatura em 10 °C
mediante uso da luz por 15 minutos, sem gerar riscos de queimadura ou intolerancia a
terapéutica. Nota-se também uma breve regressdo a temperatura basal cerca de 5 minutos apés
findada terapia.

Quanto a analise de resposta clinica observou-se resolucdo dos sinais e sintomas da VB,
sem surgimento de efeitos adversos. Além disso, foi possivel notar uma tendéncia a
normalizacdo do valor do pH vaginal e a citologia oncética manteve-se dentro do perfil de
normalidade.

Para avaliar com maior precisdo a eficacia dessa técnica, ensaios clinicos randomizados

devem ser realizados.
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ABSTRACT

Background: Genitourinary Syndrome of Menopause (GSM) after breast cancer are secondary to many mechanisms
such long-term side effects of cancer treatment. Light-Emitting Diode (LED) is a treatment aimed at improving
vaginal epithelial tissue. This study will aim to analyze the effects of 405 nm LED on GSM of breast cancer
survivors.

Methods: This double-blind, randomized clinical trial will be conducted with breast cancer survivors aged 18-65
years, diagnosed with GSM, with at least one sign and one symptom of GSM and vaginal pH=5 or proven cytologic
hypotrophy or atrophy. Pregnant women, those who received hormone replacement within the prior 6 months, with
active vaginal infection, impaired comprehension, neurological disease, and progression to metastatic disease during
the protocol, will be excluded. LED will be applied intravaginally with gel heated to 38°C. Each 5/weekly session will
last 8 minutes, concurrent with pelvic floor muscle kinesiotherapy. The control group will be treated with the same
protocol with LED device turned off. Response will be assessed with the Vaginal Maturation Index analysis, vaginal
cytology, and questionnaires to evaluate urinary complains, sexual function, genital self-image and quality of life.
Satisfaction will be assessed using a Visual Analog and Likert scale. Measurements will be performed pre-treatment,
post-treatment week-3, and month-2 and 3.

Conclusions: We aim to identify the benefits of LED for breast cancer survivors with GSM.

Trial registration: Clinical trials registration number NCT03833726-version 2.0, July 28, 2019.

Keywords: Breast neoplasms, GSM, LED, Photobiomodulation, Therapy

INTRODUCTION

Genitourinary Syndrome of Menopause (GSM) affects
about 50% of menopausal women and up to 70% of breast
cancer patients who are undergoing treatment. Symptoms
are due to a decrease in hormone levels or due to blocking
of circulating estrogen, inducing functional changes in the
vagina such as loss of superficial cells and loss of the
acidic environment.!

Patients may experience chronic or permanent symptoms
like pruritus, pain, burning, dysuria, erythema, vaginal
dryness, dyspareunia, and fissure, even if actual
menopause has not occurred. It results in the consequence
of down regulation of proliferation of connective tissue,
the fragmentation of elastin, and collagen hyalinization.'

This post-cancer treatment complication triggers loss of
global quality of life and sexual interest and function, and
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pharmacologic  interventions such as hormonal
replacement are contra-indicated in breast cancer
survivors. Lubricants and moisturizers are available
options to help improve dryness only, but they don’t
provide sustained response or relieve other symptoms.>*

Phototherapy can provide fibroblast stimulation and
increase microcirculation, and recent noncontrolled trials
suggest that it potentially restore epithelial integrity.”®
Previous exploratory pilot trials have demonstrated
potential benefits of intravaginal treatments.” Research
group recently published a case report that demonstrated
a response to recurrent vulvovaginal candidiasis and the
post-radiation treatment long-term sequelae (in press).!%!!
A clinical trial for recurrent vaginal candidiasis is on-
going. We previously conducted a pilot study with non-
cancer post-menopause syndrome patients with
promising results (in press) with three sessions with a
LED device and good tolerance was observed. Now, we
propose randomized trial to verify efficacy of
phototherapy compared to wusual kinesiotherapy
treatment.

Hypothesis

We hypothesize that LED has a positive effect on cell
maturation, vaginal pH, sexual function, and quality of
life in women with GSM after breast cancer treatment. 2

Aims of study

Aims of study to test hypothesis that LED has a positive
effect on cell maturation, vaginal pH, sexual function, and
quality of life of women with GSM after breast cancer
treatment.

METHODS
Study design

Figure 1 shows spirit schedule of enrolment interventions
and assessment. The LED for the treatment of GSM in
breast cancer survivors (LEDCA) trial is designed as a
phase Il randomized, controlled, double-blind trial with 2
parallel non-stratitfied groups that will be performed at a
specialized Pelvic Floor Care Center in Salvador - Brazil
(Figure 2).

Ethics approval

This study was approved by the research -ethics
committee of the Bahiana School of Medicine on October
24,2017, through CAAE 72147317.9.0000.5544 and will
be in accordance with good clinical practice guidelines
and Declaration of Helsinki and all participants will
provide written informed consent before any protocol
procedures.

This study will be funded by the Bahiana School of
Medicine and Public Health, without funding from public
or private entities.
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Schedule of enrolment, interventions, and assessments

STUDY PERIOD

Enraiment | Allocation Post-allocation '“"0‘**'9 Folo;-up Clossomt
TIMEPOINT* - 0 w66 ]u]w = e .
ENROLMENT:
Enginiity screen X
Infarmed eansent x
‘Sociodamographic
Allgeation X
[ INTERVENTIONS:
LED +
SHAM «
ASSESSMENTS:
FS5F1 Questionnaire i x X M
o FGCIS % % X "
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VAS X x| x| x| x X X X
e x X X X
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Figure 1: Spirit checklist: schedule of enrolment
interventions and assessment.
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Figure 2: Study flowchart according to
CONSORT.
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Patients

The study will include women aged between 18 and 65
years with pathological proven breast cancer after
completion of surgical treatment, chemo and adjuvant
radiation therapy classified as stage 0-III according to the
American Joint Committece on Cancer (AJCC) and
International Union Against Cancer (UICC) of
classification of malignant tumors-Tumor Node
Metastasis (TNM) classification (8" edition)."

GSM will be diagnosed in the presence of at least one
self-reported symptom and one sign identified upon
gynecological examination (of external structures,
introitus, and vaginal mucosa).’ If vaginal pH>3.0,
patients will be included if no exclusion criteria are met.
If vaginal pH<5.0, we will wait until vaginal cytology
confirms atrophy or hypotrophy before including the
patient in the study.

Patients will be excluded from the study if they have
received hormonal replacement for menopause symptoms
in the past 6 months, are pregnant, have a diagnosis of
vaginal infection, have difficulty understanding the
proposed instruments, have been diagnosed with chronic
neurological degenerative diseases that preclude to stay
in dorsal recumbent position, have shown progression to
metastatic disease during protocol, or have received any
vaginal photo application treatment in 3 months prior.

Patient evaluation

After the diagnosis of GSM is confirmed, the patient will
be asked to answer a sociodemographic and clinical
questionnaire, with questions about gynecological and
obstetric history. To analyze sexual function, the Female
Sexual Function Index (FSFI) and the Sexual Quotient-Female
Version (QS-F) questionnaires will be administered.'*'*
Satisfaction and confidence about self-image will be
quantified using the free Female Genital Self-Image
Scale (FGSIS-7).!® Urinary symptoms will be measured
with the International Consultation on Incontinece
Questionnaire-Short Form (ICIQ-SF).'” Aspects of
quality of life will be measured with Functional Assessment
of Cancer Therapy-Breast Cancer (FACT-B), medical
outcomes 36-item Short-Form Health Survey (SF-36),
and Visual Analog Scale Scores.'®'? FACT-B
questionnaire will be used to assess treatment effect,
measured by mean (or median) of questionnaire results.

Vaginal pH tape assessment, the Vaginal Maturation
Index, and the Vaginal Health Scale will be assessed
before patient randomization and after each
reassessment.”’ The Vaginal Maturation Index will be
assessed by a tertiary lab and evaluated the presence of
three kinds of vaginal epithelial cells: parabasal,
intermediate, and superficial. This index helps to interpret
the atrophy severity, (0-49=severe, 50-64=moderate, and
65-100=discrete). The Vaginal Health Scale is a
subjective scale that quantifies in numbers impression of
examiner about fluids, readiness, hydration, and fragility

range, scored between 0 and 25.

Adverse events will be registered according to the
Common Toxicity Criteria Adverse Events version 4.0
(CTCAE v. 4.0)-NCI toxicity scale.?! Adverse events will
be classified as either possibly, probably, or definitely
related to LED.

Description of procedure

Sociodemographic data will be collected including age,
race, financial status, body mass index, gynecological
history, urinary symptoms, sexual habits, and cancer
treatments. Patients will undergo a physical exam to
determine signs of vulvovaginal atrophy.

Before the first treatment, a small speculum will be
inserted inside the vagina and the pH will be quantified
using pH tape (MColorpHast™, Merck, Darnstadt,
Germany) held against the lateral wall for 30s. After that,
a pap smear will be performed using a cytobrush and the
cell samples will be placed onto a glass slide and
preserved with 99% alcohol. Speculum will be removed,
and pelvic floor muscle analysis will be performed using
the PERFECT protocol with water-based gel.

The intervention will comprise five sessions of treatment
or sham with insertion of the device with gel heated to
38°C lasting 8 minutes with a 7-day interval between
sessions. The LED sham sessions will follow the same
pattern of treatment; however, the device will be turned
off. A 405+5 nm blue LED (Figure 3) with a power of 30
W and a mean irradiance of 0.000773 W/cm?, and
consistent insertion with 38°C heated gel will be used.
Then, patients will receive pelvic kinesiotherapy sessions
as per the department protocol (2xseries of 10 sustained
contractions of 5s each, interchanging with 10s of
relaxation and 2x series of maximum fast contractions,
interchanging with 4s of relaxation).

Figure 3 (A and B): Blue LED device and blue LED
device on, Energy model, DGM®.
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Participants will be asked to avoid applying vaginal
moisturizers and lotions before treatment and asked to
communicate any changes in oncological treatment.
Interruptions in treatment of up to 3 weeks will be
permitted. If less than 3 sessions are executed, this will be
considered abandoned treatment and patients will be
offered a re-start. If the patient receives three or four
sessions, the patient will be considered treated. Criteria
for discontinuance will be severe adverse event (grade 3
or 4) according to according to the Common Toxicity
Criteria Adverse Events version 4.0 (CTCAE v. 4.0)-
National Cancer Institute (NCI) toxicity scale or
withdrawal of consent.?! Emergency unblinding code
breaks should occur in the presence of grade 3 and 4
toxicity and the patient will be sent to the gynecologist or
psychologist if they feel any physical or psychological
damage. Cross-over will be allowed if we can identify the
benefits.

Randomization will be performed by a staff member who
will not participate any further in the research, and
sequences will be created using Microsoft excel for
windows 2007 (Microsoft Corp., Redmond, WA, USA)
and will be unknown to the investigator. Due to the
nature of the intervention, the staff responsible for
executing the intravaginal treatment can not be blinded to
allocation, but the patient, data collectors, and staff
responsible for data analysis will be blinded to treatment
allocation.

The patients will be randomly divided 1:1 to either the
LED group or LED Sham group. Both patients and
kinesiotherapy physiotherapists will not be aware of
treatment allocation. Only the physiotherapist who
executes the LED procedure will have access to
allocation information.

Evaluation of therapeutic response

The evaluations will be scheduled for the third week after
completion of treatment, 1 month later (7 weeks after
treatment), and 2 months later, (15 weeks after
treatment), with two weeks late of tolerance.

The influence that missing data may have on the results
will be assessed via a sensitivity analysis of augmented
data sets. Dropouts (essentially, patients who withdraw
consent for continued follow-up) will be included in the
analysis using modern imputation methods for missing
data.

Interim analysis

An interim analysis will be performed on the primary
endpoint when 50% of patients have been randomized and
have completed 3 months of follow-up. The interim
analysis will be performed by an independent statistician
blinded to treatment allocation and published as partial
results reporting.

To assess domains of sexual functioning (e.g., desire,
sexual arousal, lubrication, orgasm, satisfaction, pain, or
discomfort) and estimate female sexual dysfunction, we
will use the FSFI Full scale score, validated for the
Brazilian Portuguese population. The FSFI has a range of
scores between 2 and 36 and is a brief, multidimensional
questionnaire used to assess key dimensions of sexual
function in women.

A free translation to Brazilian Portuguese of Sexual
Quotient-Female Version (QS-F), which is a ten-question
life domain with a total score ranging from 0 to 100, will
be used to screen for sexual dysfunction. A score between
82 and 100 indicates good to excellent, 62 and 80
indicates fair to good, 42 and 60 indicates unfavorable to
fair, 22 and 40 indicates bad to unfavorable, and 0 to 20
indicates null to bad.

Satisfaction and confidence in self-image will be
quantified using a free translation to Brazilian Portuguese
of the 7-Question Female Genital Self-Image Scale
(FGSIS-7). Scores range from 7-28 and higher scores
indicate better self-image.

Urinary symptoms will be measured with the ICIQ-SF,
validated for the Brazilian Portuguese population.

Aspects of quality of life will be measured using FACT-
B, SF-36, and VAS scores. The FACT-B questionnaire
validated for the Brazilian Portuguese population rates
quality of life in terms of physical (PWB), social/family
(SWB), emotional (EWB), functional wellbeing (FWB),
breast cancer subscale (BCS), and arm subscale (ARM)
aspects. The total score range is 0 to 148 and it is
calculated by adding the subscales (PWB with SWB,
EWB, FWB and BCS) and higher scores indicate better
quality of life.

The SF-36 validated for the Brazilian Portuguese
population will also be used and compared with FACT-B
results. The SF-36 has a range of scores between 0 and
100, it analyzes self-care ability, pain, vitality, and mental
status including mood and wellbeing, and lower values
indicate poorer quality of life.

At each study visit, patients will be questioned about
adverse events they have experienced since the last study
visit, and patients will be analyzed in accordance with the
appearance of symptoms during treatment. Self-
administered questionnaires will be administered before
each session using a VAS with a range 0 to 10 (0O=no
symptoms, 10=severe symptoms) to determinate
tolerance, toxicity, dryness, dyspareunia, pruritus, laxity,
burning, and introitus pain.

A Likert scale will be used at reassessment to measure
the individual’s satisfaction, scaled from 1 to 5 (l=not
happy at all with the treatment, 5=very happy with the
treatment).
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Vaginal pH tape measurement will be performed before
randomization and physical exam and after each
reassessment.

The maturation vaginal index will be assessed by a
tertiary lab and will evaluate the relationship between the
three kinds of wvaginal epithelial cells: parabasal,
intermediate, and superficial. This index helps to interpret
the atrophy severity (0 to 49=severe, 50 to 64=moderate,
and 65 to 100=discrete).

Vaginal health is a subjective scale that quantifies in
numbers the impression of the examiner in terms of
fluids, readiness, hydration, and fragility range 0 to 25,
and will be performed before randomization, physical
exam, and after each reassessment.

Patients will be informed about potential risks and harms
including burning sensation, itching, and temporary
increase of vaginal discomfort.

Adverse events will be registered and graduated
according to the Common Toxicity Criteria Adverse
Events version 4.0 (CTCAE v. 4.0)-NCI toxicity scale.
Adverse events will be classified as either possibly,
probably, or definitely related to LED.

Data management

Patient files will be registered in numerical order and
stored in a secure and accessible place and manner. Paper
and electronic patient files will be maintained in storage
for a period of 5 years after completion of the study and
the authors will be responsible for access control and
draft writing.

Statistics

For the elaboration of the database, and descriptive and
analytical analysis, the Software Statistical Package for
Social Sciences (SPSS) version 14.0 for Windows (IBM
Corp., Armonk, NY, USA) will be used. The normality of
the variables will be verified through descriptive statistics
and the Shapiro-Wilk test. Categorical variables will be
expressed as absolute values and percentages (n [%]),
continuous variables with normal distribution will be
expressed as mean and standard deviation (mean £SD),
and with asymmetric distribution, as median and
interquartile range. Unpaired inferences and paired
inferences will be analyzed using a Chi-Square test (x?)
or a Fisher's exact test, respectively. For paired intragroup
analyses, a paired student’s t test or Wilcoxon test will be
used. For unpaired intergroup analyses, the Students t test
or Mann-Whitney U test will be used depending on
normality. The level of significance will be 5%.

This protocol publication intends to grating public access
to full protocol, and once all analysis completed, data will
be sent to appropriate publication.

Sample size

We estimated sample size using a Winpepi calculator v.
11.65. Results showed that a sample of 74 patients, 37 in
each group, inflated to compensate for 10% non-inclusion
rate or loss (based on the study by Yaralizadeh et al and a
SD of 15.3 in the treatment group and SD of 8 in the
control group would detect a 10-point difference in the
vaginal cell maturation index with an alpha error of 0.05
and power of 80%.%

For co-primary analysis of sexual quality of life, we
estimated a sample size of 58 patients for a detectable
difference of 5 points on the FSFI with an SD of 7.7 and
5.6 and an alpha error of 0.05 and power of 80%.

DISCUSSION

Because it has a clinical trial methodology, the execution
may provide proof of the safety and efficacy of a
conservative and non-medicated therapeutic protocol, in
addition to the use of a product with a patent by a
physical therapist researcher (patent deposit number BR
10 2017 026980 9). It is noteworthy that the technique, in
addition to the device, was developed by the group and
will be of great value to physiotherapists, as it will be
another resource for performance in the area of women's
health, representing an important impact on the marketing
aspect for professionals graduated in physiotherapy.

Since the hormonal mechanisms of breast cancer
carcinogenesis have been discovered, endocrine therapy
has been used as a strategy to increase cancer control and
promote a lower risk of recurrence; however, hormone
therapy evokes menopausal symptoms as common late
toxicity prevents endogen estrogens from functioning
properly and promotes down regulation of hormone
levels. The limitations of the available treatments for
symptom relief’ have encouraged researchers to seck
strategies to treat GMS and will not increase the systemic
risk of recurrence.*®

Substantial evidence demonstrates that local treatment
with fractional LASER devices such as CO2 or EnnYAG
on the skin and intravaginally propels recovery of
epithelium thickness and tissue vascularization, and
improves quality of life and sexual symptoms. However,
it has not yet been established how many sessions are
needed and the optimal duration of each session for safe
and effective treatment.® Despite the benefits, these
treatments are expensive and bothersome, so treatment
based on an alternative light-based device may be a more
comfortable and less expensive method for achieving
similar result.

A previous multicenter study using blue LED (415 nm),
red LED (660 nm), and infrared LED (850 nm) showed
promising results on epithelial maturation and also on
FSFI scores; however, patients were only followed up for
a short time and there was no control group.®
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We hypothesized that the potential to evoke blood flow
could promote local neovascularization  and
neocollagenesis; however, the relationship between the
severity of complaints and the severity of decidua changes
is not known, so we plan to compare the different
parameters simultaneously, such as vaginal pH, the
Vaginal Health Index, the Vaginal Maturation Indedx,
VAS, and validated questionnaires in order to investigate
the predominant complaints, such dryness perception,
pruritus, dyspareunia, and urinary symptoms.

CONCLUSION

In conclusion, the expected outcome of this prospective
placebo controlled clinical trial is to demonstrate the
subjective and objective benefits of this feasible local
treatment that can be implemented in clinical practice as a
safe alternative treatment method for oncologic patients
with GSM.
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Abstract

Vulvovaginal candidiasis (VVC) is a frequent infection of the female genitourinary tract. It is considered the second most
common genital infection in women, after bacterial vaginosis. VVC is treated with oral or topical azole derivatives. However,
these agents may lead to adverse reactions and their chronic use might lead to resistance to antifungal agents. Given that the
ultraviolet A/blue light-emitting diode (LED) is an electromagnetic radiation source with antimicrobial properties, it is hypoth-
esized that this resource may be a non-drug alternative to the treatment of vulvovaginitis. A technical/experimental safety test was
conducted to characterize the light source spectrum and temperature generation of the device, followed by a pilot study in a 52-
year-old patient with a clinical diagnosis of VVC confirmed by culture and examination of fresh vaginal samples, owing to the
presence of lumpy vaginal discharge and a complaint of pruritus. The vulva and vagina were exposed to 401 = 5 nm ultraviolet A/
blue LED irradiation in a single session, divided into two applications. A reassessment was performed 21 days after the treatment.
The light-emitting device had a visible spectrum, in the violet and blue ranges, and a maximum temperature increase of 7 °C.
During the reassessment, the culture was found to be negative for fungus, and the signs and symptoms of the patient had
disappeared. A light-emitting device with a spectrum in the range of 401 +£5 nm could potentially be an alternative treatment
modality for women with VVC, as it led to the resolution of clinical and microbiological problems in our patient.

Keywords Vulvovaginal candidiasis - Women - Phototherapy

Introduction

Vulvovaginal candidiasis (VVC) is an infection of the vulva
and vagina caused by the abnormal growth of several Candida
species [1, 2]. This pathology is one of the most common
diagnoses in gynecological practice and the second most com-
mon genital infection [2]. Studies have shown that 15 to 25%
of adult women present with fungal colonization despite being
asymptomatic and that 75% of them will develop the disease
at some point in their lives [2, 3].
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The characteristic clinical manifestations include pain, hy-
peremia, and edema in the vulval and vaginal regions, in ad-
dition to pruritus and the presence of lumpy and whitish vag-
inal secretions [4, 5]. These signs and symptoms are not pa-
thognomonic of VVC and the diagnosis must be confirmed by
laboratory tests, such as microscopy with an examination of
fresh vaginal samples and the 10% potassium hydroxide
(KOH) test. This examination allows visualizing the presence
of hyphae and/or fungal spores [5, 6].

The treatment of VVC involves the use of antifungal
agents, either orally or topically, which resolves 80 to 90%
of the cases [7]. However, the use of these agents can lead to
the development of adverse reactions such as dysuria, pruritus,
and gastrointestinal disorders. In addition, in cases of reinfec-
tions, resistance to antifungal agents may occur [8]. These
adverse effects, in addition to the variation in the resolution
rate, suggest the needs to continue searching for more cost-
effective and non-drug therapies.

Accordingly, a hypothesis arises that the blue/violet light-
emitting diode (LED) may be an alternative treatment for
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women with VVC because of its antimicrobial effect that has
been proven by several studies [9-11]. Moreover, it is consid-
ered a safe, non-invasive, painless, and non-toxic technique
for use in several types of tissue [12, 13]. This resource con-
sists of a semiconductor diode subjected to an electric current
with a wavelength ranging from 400 to 470 nm, being the
405-nm light used in studies that aimed to test its fungicidal
effect. To our knowledge, there is yet no standardized method
for the use of this technique in terms of the application param-
eters for obtaining different effects and its use in the genital
region, which is rarcly mentioned in the literature [10, 13, 14].

Some reports have indicated that LED irradiation, more
specifically that using the blue spectrum (400-470 nm), has
a fungicidal effect. This is because fungi contain porphyrins,
which are compounds that generate highly reactive oxygen
species when in contact with light, consequently leading to
cell death [9, 10]. Studies have reported that porphyrins ab-
sorb light more effectively at a wavelength of about 400 nm
[10].

Therefore, with the knowledge that VVC is an infectious
disease of the genitourinary tract that is common in women of
reproductive age [1], and because of the shortage of non-drug
therapies for this condition [15], we aimed to describe the use
of ultraviolet A/blue LED with a wavelength of 401 £5 nm in
a patient with a clinical manifestation of candidiasis. Before
the treatment, a technical/experimental safety test was con-
ducted to characterize the light source and temperature gener-
ation of the device.

Study design

This study was carried in two moments, an experimental (a
technical study) and other pilot study precedes a randomized
clinical trial in a woman with VVC.

Measurement of the light spectrum to characterize
the light source

At first, a technical study was carried out in the laboratory of
the Innovation Center of the Federal Institute of Bahia (IFBA)
to verify the light spectrum and irradiation provided by the
LED device developed for the study (patent application no.
BR 10 2017 026980 9). The device has no serial number or
mark and has three LED sources arranged in a circular area of
3.5 cm and adjusted for a single power. The three points of
light, observed from a planar view, are parallel to each other,
with 0.6 cm between them (Fig. 1).

The measurements were performed in a room, following
the parameters of the National Institute of Standards and
Technology (NIST) Special Publication 250-37 —
Photométric Calibrations, NIST, 1997. An ultraviolet-visible
spectrometer (registry/serial number USB2G48645, from
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Ocean Optics, model USB 2000) was used to characterize
the light source.

The irradiance read by the spectrometer was 3.01 mW/cm’.
The reading was performed under conditions of total darkness,
with a sensor indicating the reading “0” for all measurement
ranges. The sensitive area of the sensor of the spectrometer
was illuminated perpendicularly, 5 cm from the device that
was irradiating the LED light, with vertical distribution
(Fig. 2).

Measurement of the temperature generated
by the ultraviolet A/blue LED light source of 401 +
5 nm

At the time of measurement, the testing room had a tempera-
ture of 22.8+0.6 °C and a relative humidity of 62.9 +9%.
Measurements of the temperature generated by the device
were performed in the power position, for a total time of
45 min, with a measurement interval of 5 s. The LED light
source was suspended 3 cm from the temperature sensor by a
support with three contact points (Fig. 3). A measurement
equipment with a calibrated system, developed in the IFBA,
was used for the temperature measurements.

Description of the use of the ultraviolet A/blue LED
in a woman with VVC

In a second moment, the study was carried out from May to
June 2017 and was approved by the Research Ethics
Committee of the Federal University of Recéncavo Baiano
(CAAE: 56391416.1.0000.0056). The clinical trial was regis-
tered at www.clinicaltrials.gov (registration no.
NCTO03075046).

The patient was a 52-year-old woman (married, menopaus-
al, and undergoing hormonal therapy) who underwent a gy-
necological examination in the city of Salvador, Bahia, be-
cause of a complaint of lumpy and pruritic vaginal discharge
in the external genitalia. She was seeking a non-drug alterna-
tive for the treatment of her symptoms.

After signing the informed consent form, the patient
underwent anamnesis and a gynecological examination in
the clinic, and the presence of lumpy discharge and vulvar
erythema were confirmed. After the physical examination,
cytological analysis with an examination of fresh vaginal sam-
ples was performed with a saline solution and 10% KOH, and
the presence of fungal hyphae was identified. Then, assess-
ments of vaginal pH and vaginal secretion (for the determina-
tion of the cervical-vaginal microflora and cytology), as well
as culture-specific tests for fungi, were performed. The sam-
ples were collected and sent to a laboratory for clinical analy-
sis, as authorized and accredited by the network of service
providers under the laws of Brazil.



Lasers Med Sci

55

Fig. 1 Presentation of the LED
source. Three sources of LED in
planar presentation

The blue/ultraviolet led with a wavelength of 401 £5 nm
and irradiance of 3.01 mW/cm?” was used in a single session in
two ways:

Initially, light was applied for 30 min (or 1800 s) within the
vaginal canal using a disposable clear acrylic speculum
(Fig. 4), which was 10-cm long (Fig. 5) and was used at its
maximum aperture, allowing the vaginal canal diameter to
increase by 9 cm (Fig. 6). In order to calculate the energy
delivered in this application, absorption of speculum was con-
sidered negligible and the loss of light power was corrected as
a function of the increase in distance, obeying the law of the
inverse of the square of the distance. Thus, the light output
delivered at 10 cm was calculated by the following ratio:
P1=(d2/d1)*> x P2; where P1 is the light power at 5 cm,
dl at 5 cm (or 0.05 m), d2 at 10 cm (or 0.1 m) and P2 at
10 cm. Thus, 3.01 mW/em® =(0.10/0.05)> x P2, then P2 =
0.752 mW/cm®. The energy delivered for this application was
calculated according to the equation: Energy (J) = Power (W)
% time (s), logo: Energy =0.752 mW/cm? x 1800 =1.353 J/
cm’.

Immediately after, the light has been applied at a distance
of 5 cm from the vulva. For this, the device was held in a
holder for 30 min. The labia majora were separated and fixed
in position with adhesive tape (Nexcare Micropore tape 25-
mm wide) to better expose the inner region of the vulva and
the vaginal introitus during LED irradiation (Fig. 7). Thus, the
energy delivered for this application was: Energy =3.01 mW/
cm’ x 1800 =5.418 J/em’.

It is worth noting that the equipment did not contact with
the tissues or secretions of the patient.

During the session, only the genital region of the patient
was exposed, with the hip flexed and abducted, and the knees
flexed. During the treatment, the physiotherapist who applied
the light stayed in the room to assess the patient for any dis-
comfort, sensation of temperature increase, and/or pain. If the
patient reported any discomfort, the session would have
stopped. In addition, the patient was advised to return for
examination if she noticed worsening or persistent clinical
manifestations or any adverse reaction to the treatment.

» LIGHT SOURCE

POWER METER

Fig. 2 Arrangement for characterization of the LED, measuring within 5 cm of the light source
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Fig. 3 Arrangement for temperature measurement. The temperature sensor was positioned 5 cm away from the light source

Pre- and post-test evaluation

Microbiological evaluation was performed using a fungus cul-
ture test with quantitative analysis of colony-forming units
(CFUs). Secretions were collected before the LED application
and 21 days after treatment completion.

In addition, vaginal pH and cervix-vaginal cytology and
microflora were also assessed before therapy and 21 days after
the completion of therapy. The pH measurement was per-
formed in the vaginal canal for 1 min. The pH was measured
according to the color change of the McolorpHast tape that
was placed in the vaginal canal for 1 min. Microflora and
cervico-vaginal cytology were assessed by collecting secre-
tions and evaluating for cellular atypies, cell types present,
and the absence or presence of inflammation.

The clinical manifestations of the patient were also evalu-
ated before and 21 days after LED light application.

Results

The light source emits light in the ultraviolet A and
visible (blue range) regions (Fig. 2). The wavelength
of the light spectrum and wave peak value was 401 +
5 nm at maximum power (Fig. 8). The results of the
measurements at different times and device powers are
shown in Fig. 9. In addition, an increase in temperature
of approximately 7 °C was observed when testing the
equipment in the laboratory with the maximum available
power according to Fig. 9. The graph shows that the
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LIGHT SOURCE

temperature does not increase significantly, even in an
object of low specific heat (such as the temperature
sensor) and also shows that the temperature tends to
stabilize around 35 min.

The evaluation of the patient’s microbiological status con-
firmed that she had Candida infection (with the growth of 80
CFUs) before the beginning of the treatment. Twenty-one
days after the light application, the fungus culture showed an
absence of growth. Thus, the patient was negative for fungi in
the final report.

In the evaluations before the application of LED therapy
and at 21 days after the treatment, it was observed that there
was an increase in pH after treatment (pH 4.0 before treatment
vs. pH 5.0 at 21 days after LED irradiation).

Cervical cytology did not show any cellular atypia at
any time. However, in the microflora evaluation before
treatment, benign reactive cellular alterations associated
with moderate inflammation were observed, including
the presence of Candida and Lactobacillus. Cytological
examination performed 21 days after the end of treat-
ment revealed discrete inflammation and the presence of
only Lactobacillus.

Concerning the clinical condition, there was an ab-
sence of signs (lumpy discharge and vulvar erythema),
and the patient reported that the symptoms of pruritus
and burning stopped after the LED treatment. She was
then followed up through quarterly telephone contact,
over the course of 12 months, and remained without
complaints during the period. Therefore, no new tests
were requested.
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Fig.4 Application of LED 401 +
S nm in the vaginal region using a
speculum

The patient did not report pain, sensation of a temperature
increase, and discomfort during the LED treatment sessions.
In addition, she did not report any adverse effects after
treatment.

Discussion

The LED device was verified to have a wavelength in the
range of 401 £+ 5 nm, within the ultraviolet A and visible blue
ranges. This evaluation demonstrated the degree of safety of
ultraviolet A/blue LED, an innovative intervention using a
prototype, as a non-drug treatment for vaginal candidiasis.
The lack of information on the parameters used for
phototherapeutic resources is a persisting concern [16].
Therefore, clinical trials combined with technical/

Fig. 5 Length of the speculum
was used the application of the
LED

experimental studies may provide these data and consequently
promote standardization of therapeutic protocols in the future.

Another important parameter verified was the heat gener-
ated by the device. This is important because the light emitter
is used for application in the vaginal mucosal region. The
literature defines LED treatment as a cold therapy [12, 13].
Our results showed that there was an increase in temperature
of approximately 7 °C when the equipment was tested in the
laboratory. Henderson et al. found a temperature increase of
around 3 £ 0.3 °C when using laser light associated with pho-
tosensitizers in rat tumor cells, with important physiological
effects such as increased congestion and vascular hemorrhage
[17].

This study demonstrated the use of ultraviolet A/blue LED
with a wavelength of 401 =5 nm in the treatment of a patient
with a clinical and laboratory diagnosis of VVC. The
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Fig.6 Maximum aperture of the speculum was used in the application of
the LED

treatment led to the resolution of the clinical manifestations
and the absence of fungal growth after the application of the
technique, as confirmed by microbiological examination. It is
believed that phototherapy, at the wavelength used in this

Fig.7 Application of LED 401 +
5 nm in vulva region
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study, is capable of inactivating microorganisms through the
mechanism of pathogenic cellular death; that is, the blue light
interacts with the porphyrins present in Candida, resulting in
the production of reactive oxygen species and the consequent
death of microbial cells [9, 10, 18, 19]. In addition, another
explanation for the negative microbiological examination af-
ter the application of the technique may be related to the in-
crease of vaginal pH, as Candida proliferates in an acidic
environment [6].

A similar result was found in the study by Robatto et al.,
who used ultraviolet A/blue LED light in the 401 + 5 nm range
for the treatment of a patient with recurrent VVC. Three ses-
sions were performed, which reduced the fungal load at the
end of treatment. Three months after the conclusion of the
treatment, the absence of fungal infection was noted [20].
They also observed resolution of the clinical manifestations
(pruritus, burning, dysuria, dyspareunia, and edema) of the
patient after treatment.

In the present study, a single session was conducted,
based on the study of Ganz et al., who found positive
results after the application of 405+2 nm blue light to
the gastric mucosa for the treatment of symptomatic
patients with Helicobacter pylori infection. In the gas-
tric mucosa study, at least 90% of the bacteria were
eliminated in seven of the nine patients treated. These
authors confirmed the results of their study by exposing
endogenous porphyrins to blue light, which generated
reactive singlet oxygen and caused microbial cell death
through the rupture of organelles and chromosomal ge-
netic material [21].

In our study, it was observed that the symptoms (pruritus
and burning) and signs (lumpiness and vulvar erythema)
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Fig. 8 Luminous spectrum measured at a distance of 5 cm from the source at maximum power

disappeared after a single application of blue light. This result
can be explained by the absence of fungal elements in the
patient’s vaginal region after the treatment, owing to photoex-
citation of the porphyrins present in fungi, leading to the pro-
duction of reactive oxygen species and consequent cell death
[I1]. Gold et al. observed clinical improvement of acne and
bacterial lesions after four sessions of blue LED treatment at
414 nm, with a reduction of erythema and local inflammatory

Power 3 (maximum power)

40.00 °C
37.50°C
35.00 °C
32.50 °C
30.00 °C
27.50°C

25.00°C
2250°C
20.00°C

lesions. They explained their finding as a result of the presence
of porphyrins in Propionibacterium acnes, which, by absorb-
ing blue light, generated singlet oxygen and subsequently
caused bacterial cell death [22].

In our study, a reduction of inflammation was observed
after treatment. This result can be explained by the absence
of Candida after treatment, with consequent reduction of the
inflammatory signs.

Sensor
room temperature

0:00:00 0:05:00 0:10:00 0:15:00 0:20:00 0:25:00 0:30:00 0:35:00 0:40:00 0:45:00

Fig. 9 Graphs generated by the different temperatures collected in a total time of 45 min, with x-axis in time and axis y in temperature
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The patient reported no adverse effects during the session
or after the end of treatment. This result may be explained by
the fact that the therapeutic technique with LED has a super-
ficial action [12, 13].

In this study, the light was applied for 60 min, divided into
two applications, with 30 min each. However, we are aware of
the need to reduce the treatment time, and we are planning
future studies to test the optimal duration for this method.
Because an LED device for simultaneous application of light
onto the vulva and vagina has already been developed, the
treatment period can be reduced to 30 min of light application.

The results of this treatment are preliminary and represent
our experience in a single patient. Therefore, controlled clin-
ical trials with a larger number of patients should be performed
to evaluate the safety and efficacy of the therapy.

Conclusion

In the technical/experimental safety test, the light-emitting
device showed emission in the ultraviolet A/blue (401 =
5 nm) regions, and visible in the violet and blue ranges, with
a temperature increase of approximately 7 °C.

Irradiation with ultraviolet A/blue LED may be an alterna-
tive treatment for VVC, as it led to the resolution of the clin-
ical and microbiological manifestations in our patient, with no
adverse effects. Randomized clinical trials with a larger sam-
ple size are warranted to evaluate the efficacy and safety of
this innovative technique.
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Abstract

A healthy female genital mucosa has an ecosystem that remains in balance through interactions between endogenous and
exogenous factors. The light-emitting diode (LED) is a device that emits light at different wavelengths, with varying
color and effects. Blue light in humans is most commonly used for antimicrobial purposes and has been already applied
to treat facial acne and gastric bacteria. Although blue LED therapy in humans has been reported, its properties against
vaginal infections have not yet been investigated. This study aims to test the safety and effects of 401 =5 nm blue LED
on healthy vaginal mucosa. Phase I clinical trial involving 10 women between 18 and 45 years old with healthy vaginal
mucosa. The participants were illuminated by 401 =5 nm blue LED for 30 min and anamnesis, oncotic cytology, and pH
measurement were made again after 21/28 days of treatment. In the re-evaluation, adverse effects were investigated. The
mean age was 27+5.4 years and one of the women was excluded due to interruption of use of oral contraceptives.
Oncotic cytology done before and after therapy showed that the composition of the microflora remained normal in all
participants. Vaginal pH remained unchanged in eight of the women and had a reduction in one woman (5.0-4.0). No
adverse effects were observed during or after illumination. 401 =5 nm blue LED did not generate any adverse effects or
pathogenic changes in the microflora and vaginal pH. The effects of 401 =5 nm blue LED still need to be tested in
vulvovaginal pathogens. Trial registration number: NCT03075046

Keywords Vulvovaginitis - Microflora - Light-emitting diode (LED) - Blue light - Phototherapy

Introduction

The female genital mucosa presents an ecosystem that
remains in balance through the interactions between vag-
inal microflora, products of microbial metabolism. hor-
monal conditions, and immune response. Vaginal health
depends on the interaction between endogenous and ex-
ogenous processes. The microflora, through its defense
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mechanisms, represents one of the main factors responsi-
ble for maintaining normal vaginal physiology [1, 2].
Different species of microorganisms considered patho-
genic or nonpathogenic are part of the vaginal microflora
[3]- The main bacteria present in healthy vaginal mucosa
are Lactobacillus sp., the producer of lactic acid which is
responsible for maintaining the vaginal pH acid. In turn,
this pH causes the vaginal environment to become inhos-
pitable for pathogens [2, 4, 5]. Besides this organic acid,
lactobacilli also produce hydrogen peroxide and bacterio-
cins that are capable of inhibiting or destroying potential-
ly harmful microorganisms [4]. Several factors such as
hormonal variations, sexual activity, and use of medica-
tions may alter the composition of the vaginal microflora,
causing an imbalance in the system and consequent pre-
disposition to infections in the genital tract [2].
Light-emitting diode, commonly known as LED, is a semi-
conductor device that, through the process of electrolumines-
cence, generates light emitted at different wavelengths,
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causing a differentiation also in color and effects [6, 7]. LED
has several therapeutic applications in view of its including
antimicrobial action and potentiating effects on cellular pro-
liferation and cicatrization [7, 8].

Most studies with blue light report its antimicrobial use.
Phototherapy has already been used to destroy bacteria in
the human skin and gastric mucosa without thermal effect or
damage to local cells, which points to the possibility of a
treatment with minimal adverse effects [9-11]. Blue LED
has also been used in the treatment of recurrent vulvovaginal
candidiasis without causing adverse effects [12].

Although the therapeutic efficacy of blue LED in humans
and its curative properties against vaginal infections have been
reported in a case report, it is necessary to test the safety of the
technique in order to start the next stages of the study. This
calls for the need to carry out extensive research. Thus, we
carried out a phase I study with the objective of testing the
safety and effects 0f 401 =5 nm blue LED on healthy vaginal
mucosa.

Study design

The study was approved by the Ethics Committee of the
Federal University of Reconcavo da Bahia (UFRB) through
CAAE: 56391416.1.0000.0056, and is in accordance with the
standards established by the Declaration of Helsinki. The
Clinical Trials registration number is NCT03075046.

This is a phase I clinical trial, of a descriptive nature,
developed in a gynecological clinic in Salvador, Brazil,
from April to June 2017. Asymptomatic women were in-
vited to participate in the study during their routine gyne-
cological consultations. Ten participants aged between 18
and 45 years, with healthy vaginal mucosa and vaginal
cytology for cancer presenting normal findings, were in-
cluded in the study. Women were excluded if they (i) were
using medications that could influence the composition of
the vaginal microbiota such as antibiotics, corticoids, or
immunosuppressants; (ii) had a pacemaker: (iii) changed
the contraceptive method they had been using for more
than 6 months: (iv) had a neoplasia in the genital area; (v)
had amnesia; (vi) were pregnant; and (vii) presented neu-
rological and/or psychiatric disorders.

The sociodemographic data collected included age, body
mass index (BMI), history of pregnancy/delivery/abortion,
presence of regular menstrual cycle, use of oral contracep-
tives, frequency of sexual intercourse, use of condoms, use
of mini sanitary pads, use of specific products for intimate
hygiene; and realization of intimate showers.

The ten participants underwent physical examination in
a private environment, always by the same professional.
Findings obtained from the examination of the vaginal
mucosa determined the participant’s eligibility to
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participate in the study. Women with no signs and symp-
toms indicating pathologies such as pruritus, pain, burn-
ing, dysuria, erythema, fissure, edema, excoriations in the
vulva and uterus, and leukorrhea were included. In addi-
tion, a potassium hydroxide (KOH) test and fresh cytolo-
gy with saline solution were used to analyze the compo-
sition of the vaginal discharge under optical microscope.
In these tests, cells typical of a healthy vagina such as
Lactobacillus sp. and/or other bacilli should be visualized,
as well as absence or rare leukocytes, fungal hyphae and
pathogenic bacteria.

After analyzing these data, the participants who met the
criteria of normality were referred to the next phase of the
study. Vaginal pH was assessed using specific tapes
(MColorpHast™, Germany) which were introduced into the
vaginal canal for 1 min. Oncotic cytology was performed by
collection of vaginal discharge by pap smear, using a spatula
and an endocervical brush to collect ecto and endocervial
material, respectively. The presence of Lactobacillus sp. and/
or other bacilli, absence of inflammation or presence of dis-
crete inflammation and absence of cellular atypia were con-
sidered as normal pattemn.

The blue LED prototype was specifically developed for
this study and had a wavelength of 401 £5 nm, a power of
30 W and a mean irradiance of 0.000773 W/cm®. Light was
applied to healthy women for 30 min and during application
they were in dorsal decubitus with flexed knees, hips in ab-
duction, and feet supported on the stretcher to provide them
greater comfort. To avoid discomfort, a small speculum was
used in the vaginal canal, and the LED device was statically
positioned in front of the vulvovaginal region, from a distance
of about 5 cm (Fig. 1).

Fig. 1 Application of 401 =5 nm blue led with use of speculum in the
vaginal canal
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Phototherapy was performed by a physiotherapist in a
closed environment and the protocol consisted of only one
session. Depending on the menstrual cycle of the partici-
pants, after an interval of 21 to 28 days they underwent a
similar reassessment to investigate the appearance of
symptoms such as pruritus, pain, burning, dysuria, erythe-
ma, fissure, edema, excoriations in the vulva and uterus,
and leukorrhea and to perform tests such as oncotic cytol-
ogy and measurement of vaginal pH, for later comparative
analysis. During this interval of days, the participants were
asked to return to the clinic for gynecological consultation
in case of appearance of any discomfort or alteration, and if
necessary, appropriate referrals would be provided. The
women submitted to therapy were questioned about the
presence of adverse effects such as heating or pain during
and/or after the application of 401+5 nm Blue LED, and
the therapist observed whether erythema appeared in the
region exposed to light.

In accordance with ethical principles, no sample calcula-
tion was performed because this was a phase I clinical trial to
test the safety and effects of 401 £5 nm Blue LED in healthy
vaginal mucosa.

A database was prepared for statistical descriptive anal-
ysis using the SPSS (Statistical Package for the Social
Sciences) 14.0 (IBM Corporation, New York, USA) and
the results were presented in tables. Numerical variables
were expressed as means and categorical variables were
expressed as absolute values.

Results

Twenty women were initially invited to participate in the
study. Among these, ten women were included. The ex-
clusions occurred for the following reasons: four women
presented numerous leukocytes and supracytoplasmic ba-
cilli (suggestive of Gardnerella/Mobiluncus spp.) in the
visualization of vaginal discharge through fresh examina-
tion and presented positive KOH test with exacerbated
odor; two women presented fungal hyphae of Candida
sp.; and four women presented numerous leukocytes, also
visualized under fresh cytology. One of the ten partici-
pants included in the study was excluded at the time of
reassessment because she reported the interruption of the
use of oral contraceptives (OC) (Fig. 2).
Sociodemographic characteristics and gynecological
data are shown in Table 1. The mean age of the partic-
ipants was 27 5.4 years and the mean BMI was 25.25
+3.05 kg/m”. Most women (seven) had a regular men-
strual cycle and five reported the use of OC (Table I).
Regarding life habits, among the five women who were
sexually active, three of them reported not using preser-
vatives in sexual intercourse. Most participants did not

use specific intimate hygiene products and mini sanitary
pads; half of the women reported frequent use of tampons
(Table 2).

Cytological data showed that the composition of the
normal vaginal microflora was maintained in all partici-
pants. No differences were seen in relation to benign cel-
lular alterations and discrete inflammation. In eight of the
participants, the vaginal pH was the same in the two as-
sessments and in one of the women there was a reduction
of pH from 5.0 to 4.0 (Table 3).

None of the participants reported adverse effects such as
heating and pain during or after exposure to 401 =5 nm blue
LED, and the therapist did not find the appearance of erythe-
ma in the exposed area. One of the participants reported dis-
comfort during the passage of the speculum through the vag-
inal canal; nevertheless this episode was solved after seconds
with a better positioning of the speculum in the region.

Discussion

This study is a phase I clinical trial, pioneering the use of the
blue LED with a wavelength of 401 £5 nm in the healthy
vaginal mucosa. There were not pathogenic modifications ob-
served in the short-term evaluation of the vaginal mucosa that
received the emission of light. By being a resource with an
unknown effect in the vaginal region, it is important to carry
out phase I clinical studies, that is, in healthy women to test the
safety of the method. However, it should not be forgotten that
studies with a larger population and with different character-
istics should be performed to ensure the safety of the blue
LED on the vaginal mucosa.

The fact that no adverse effects were observed among the
participants of this study during or affer the application of blue
LED can be explained by the fact that this phototherapy is
considered non-invasive, athermic, and has superficial

Evaluated by eligibility (n= 20) Not inchaded in the seady (2= 10)
- 4 women with numecrous
leukocytes and supracytoplasmic
bacilli
- I women with hyphae of
Candida sp.

- 4 women with high leukocyte
Intervention (n= 10) count

Reassessment after
21428 days (n= 10)
Excluded (n=1)

—— s Interruption of OC

| Analyzed (n=19)

Fig. 2 Flowcharts of randomization recommended by the Consort
Statement
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Table 1 Sociodemographic
characteristics and gynecological s1 Age BMI Use of OC MC Change or VvV GICIA
data of the study population interruption of OC History
(Salvador-BA)
1 22 312 No Regular No No 0/0/0
2 31 224 Yes Regular No No 0/0/0
3 25 28.7 Yes Absent No Yes 0/0/0
4 25 24.7 Yes Regular No Yes 0/0/0
5 22 233 Yes Regular - Yes 0/0/0
6 24 24.0 Yes Absent No No 0/0/0
7 21 224 No Irregular No No 0/0/0
8 29 273 No Regular No Yes 0/0/0
9 36 222 No Regular No Yes 0/0/0
10 35 259 No Regular No No 0/0/0

SI=sample identification; BMI = body mass index; OC = oral contraceptive; MC = menstrual cycle; OC = oral
contraceptive; VV = vulvovaginites; GCA = gestation, childbirth, abortion

penetration. Some studies have already used blue LED in
humans in different regions and have demonstrated the ab-
sence of adverse effects [10, 12, 13].

In this study, some women were excluded due to the pres-
ence of pathogens identified in the KOH test. This can be
explained by the fact that in some cases findings considered
pathogenic may be present, but they are part of the woman’s
vaginal flora and do not cause exacerbation of symptoms [ 14].

Blue LED (405-420 nm) with irradiance ranging from 50
to 200 W/em? was applied in the face of 46 participants with
acne and no adverse effects, pain, or discomfort were ob-
served in any of the participants [13]. Likewise, blue light
(409-419 nm) with a dose range between 24 and 48 Jem?®
was used in 30 patients with facial acne and self-limited reac-
tions were observed exclusively on the lesioned sites.
Erythema, dry skin, and mild pruritus were observed in
53%, 13%, and 16% of the patients, respectively [15]. These
reactions can be explained by the inflammatory characteristics
of the lesioned areas and due to the interaction between blue
light and the bacteria present in the acne.

In this study. there was no complaint of warming or pain by
the participants, nor any changes such as erythema or edema
seen by the professional during the physical examination.
Only one participant reported discomfort during the passage
of the speculum through the vaginal canal. It is believed that
this can be explained by the incomplete relaxation of the pel-
vic floor musculature during the introduction of the device
because this complaint is common among women and it is
even the justification for the non-performance of periodical
gynecological exams. The non-use of lubricants and tension
of the pelvic musculature can also explain the discomfort dur-
ing the passage of the speculum reported by the participant
(16, 17].

The mechanism of action of LED involves photo-
biomodulation, that is, the action on local cells exposed to
light to promote activation and regulation of their functions
with the minimal possible adverse effects. Furthermore, light
at appropriate wavelengths and irradiances is considered be-
nign for use in humans. The use of light has already been
approved by the Food and Drug Administration (FDA)

Table 2 Life habits of the 10

women submitted to the S1 Sexually Male Use Sl Place where Use of

application of 401 =5 nm blue active condom of underwear is PIH

LED (Salvador-BA) MSP dried
1 No - No Mo Dry No
2 Yes Yes Yes Yes Wet No
3 No - No No Wet No
4 Yes No No Yes Wet Yes
5 Yes No No Yes Wet Yes
6 Yes No Yes No Dry Yes
7 No - No No Wet No
8 No - Mo Yes Wet No
9 Yes Yes No No Wet No
10 No - No Yes Dry Yes

18 = identification of the sample; MSP = mini sanitary pads; TP = tampon; PIH = product for intimate hygiene
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Table 3 Chemical and

cyiological data of the study S1 pH Microflora BCC Cellular atypia
population (Salvador-BA)
T1 T2 Tl T2 Ti T2 Tl T2
1 4.0 4.0 LB LB ML MI Absent Absent
2 4.0 4.0 LB+ OB LB + 0B ML MI Absent Absent
3 4.0 4.0 LB LB ML MI Absent Absent
4 50 50 LB+ 0B LB + 0B ML + AT ML+ AT Absent Absent
5 4.0 - LB - ML - - -
6 4.0 4.0 LB OB ML MI Absent Absent
7 4.0 4.0 LB LB ML Ml Absent Absent
8 4.0 4.0 LB LB Absent Absent Absent Absent
9 50 4.0 LB+ OB LB Absent Absent Absent Absent
10 4.0 4.0 LB+ OB LB + OB ML MI Absent Absent

[A = sample identification; T1 =time 1: before illumination with blue light; T2 = time 2: after illumination with
blue light: pH = hydrogenionic potential: LB = Lactobacillus sp.; OB = other bacilli; BCC = benign cellular
changes; Ml = mild inflammation; AT = atrophy

[17-19]. These characteristics of LED light can explain why
no pathogenic changes occurred in the vaginal microflora of
the studied women.

Through the universal photoactivation mechanism, LED
light is able to promote cell proliferation, increased ATP pro-
duction, and increased local vascularization [8, 17]. The par-
ticipants in this study had a healthy vaginal mucosa and these
characteristics remained the same in the reassessment. It is
believed that, although local cell activation occurred due to
the action of the light, the balance of the vaginal microbiota
was maintained and there was no appearance of pathological
or atypical changes. Studies involving cytokine analysis and
genetic tests such as polymerase chain reaction (PCR) are
being conducted to better clarify this hypothesis.

A pilot study including eight individuals with healthy skin
found that after use of blue light therapy (380480 nm) for
five consecutive days with a daily irradiance of 20 J/em?, there
were no pathological modifications in the analyzed samples.
Transient melanogenesis was observed in one participant and
greater vascularization without consequent apoptosis in all the
involved participants, which allowed suggesting that the use
of blue light in human skin for a short period of time is safe
[20]. Another study performed in symptomatic patients with a
diagnosis of H. pylori in the stomach region used blue light
with an irradiance of 40 J/em? and no adverse effects or his-
tological changes were observed after therapy [10].

Although there are no reports in the literature of the use of
vaginal lasers for the treatment of infections, problems such as
genitourinary syndrome or urinary incontinence and for pro-
motion of rejuvenation of the region, some of these studies
report the appearance of secondary effects of the use of light.
LED was chosen in the present study because it presents lower
cost, generates less heat, and has more superficial penetration.
Furthermore, light output of a laser is punctual; on the other

hand, in the case of LED, the light propagates in a divergent
way, facilitating the therapy of more extensive areas [21-23].

A study using microablative fractional CO, laser in the
vaginal region for treatment of genitourinary syndrome
showed that there were some mild adverse effects such as
irritation and burning sensation in the vaginal introitus that
started soon after the therapy and lasted for about 2 h.
Another study that also used fractional CO; laser in perimen-
opausal women also indicated that there was immediate dis-
comfort in the vaginal region, characterized by burning, pru-
ritus, altered sensitivity, hematoma, and edema, with resolu-
tion of the problem in hours or 1 to 2 days [21, 22]. Such
adverse effects were not found in our study with blue LED
on healthy vaginas.

A case report was developed with a patient diagnosed with
recurrent vulvovaginal candidiasis. The patient was submitted
to three blue LED sessions (401 = 5 nm) in the vaginal region.
No adverse effects were reported during or after the use of
light and no changes suggestive of malignancy appeared when
oncotic cytology exams done before the therapy and 3 months
after therapy were compared. The study also pointed out that
there were no variations in the composition of healthy vaginal
microflora, but the fungus was eliminated. Thus, this light can
be used to eliminate signs and symptoms of the disease [12].

In this study, the typical vaginal microflora composition
remained the same in all participants, which suggests that
401 =5 nm blue LED did not generate risks to healthy vaginal
ecosystem balance. Two participants showed a change in the
composition of the microflora in relation to the types of bacilli
found, but these new findings seen in the reassessment were
typical of a healthy vaginal microbiota.

These differences observed in the two participants can be
explained not specifically as a change in the types of bacilli
found, because they were certainly already present but were
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not seen in the first oncotic cytology as they were not the most
prevalent at that time. Furthermore, these variations are con-
sidered normal because endogenous and exogenous factors
can exert direct influence on the composition of the vaginal
ecosystem and its consequent fluctuation. It is also known that
a healthy vagina can host Lactobacillus sp. and other types of
bacilli [1, 2, 24].

Sexual intercourse is one of the main factors that can cause
physiological fluctuations in the composition of the vaginal
microflora. The friction that occurs in the mucosa during the
sexual act can cause micro traumas and lead to changes in the
local characteristics. The contact of the acidic vaginal mucosa
with the semen that is alkaline, or the contact of the mucosa
with the chemicals present in condoms can also induce oscil-
lations in the composition of the microbiota [1, 2, 25, 26].

One of the participants who presented a change in the vag-
inal microflora mentioned the frequent use of specific intimate
hygiene products and mini sanitary pads, what can also ex-
plain the variations in the composition of the vaginal ecosys-
tem. These products can also in some cases still interfere in the
local health [27]. Non-use of OC and the presence of a regular
menstrual cycle, which was the case of the other participant,
are responsible for promoting hormonal oscillations in the
number of days of the menstrual pariod and may interfere with
the composition of the vaginal microbiota [1. 2, 4]. In all
participants, a discrete inflammation was observed in both
assessments and this finding is considered normal and typical
of healthy vaginal mucosa [24, 26].

The vaginal pH value of most of the study participants
remained the same according to the comparison of the two
assessments. One participant presented a reduction of pH
(from 5.0 to 4.0). This reduction is considered an adjustment
of the vaginal pH, since values lower or equal to 4.5 are con-
sidered physiological and protective for the flora, while acid
environments are unfavorable to infections by pathogens [5,
25, 28, 29]. No correlations were reported between illumina-
tion with 401 + 5 nm blue LED and pH values, but it is known
that the oscillations in vaginal acidity are physiologically nor-
mal and are connected to maintenance of the balance of the
vaginal flora.

In this study, the reassessment took place after 1 month of
the application of LED therapy. However, it is possible that
light causes changes in longer periods after application. The
time of | month was chosen based on studies about LED
phototherapy for human skin, where patients were followed
for 3, 6, or 18 months after completion of therapy and showed
no lesions or changes when reevaluated [12, 30, 31].

Some limitations can be mentioned, namely, (i) the non-
verification of the period of the menstrual cycle of the partic-
ipants in the dates of the assessment, what can be a factor that
explains some oscillations observed in the vaginal microflora,
and (i) the non-investigation of blood hormone levels and
specific local immunity data of the women, such as
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assessment of defense cells present before and afier light ther-
apy. These variables are being analyzed in clinical studies with
patients with other infectious etiologies on blue LED response
at 401 £5 nm in the female vaginal mucosa.

This study showed that there were no pathogenic changes
in the mucosal tissue that received the blue light emission,
enabling future studies to investigate the effects of the blue
LED of 401 +5 nm as a possible alternative for the treatment
of vulvovaginal dysfunctions, such as for example,
vulvovaginal candidiasis, bacterial vaginosis, and
vulvovaginal atrophy since this light has a antimicrobial and
regenerative action. However, there is a need for further in-
vestigations using the blue LED of 401 + 5 nm in women with
pathologies in the genitourinary tract to verify the effect in
these cases. The Research Group involved in the development
of this study is currently undertaking new phases of clinical
trials to clarify the answer of the female vaginal mucosa to the
blue LED of 401 + 5 nm.

Conclusion

The present study led to the conclusion that the use of 401 =
5 nm blue LED in healthy vaginal mucosa of young women
did not cause pathogenic changes in the composition of the
vaginal microflora and pH values. No adverse effects such as
pain, heating, or discomfort were observed during or after the
use of light in the participants.
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INTRODUCTION

Vulvovaginitis (VV) is the most common disorder in gynecological practice
[1]. Common symptoms and signs are pathological discharge, itching, burning sensation,
local irritation and/or odor change, dysuria, erythema, hyperemia, abrasions, and fissures
[2]. These conditions can influence female sexual function and quality of life
[3.4]. Despite many treatment options, due to poor patient compliance and medications
side effects, it is still a challenge to treat these pathologies [1,3].

Therefore, light emitting diode (LED) could be an alternative technique for treating VV,
due to antimicrobial and anti-inflammatory effects caused by the photostimulation of this
light. [5]. Our research group developed an ultraviolet A/blue-LED with a wavelength of
401+5 nm for intravaginal use [5]. This study aims to assess clinical complaints of
vulvovaginitis before and after 405 nm blue-LED application.

METHODS

This is a pilot study, involving women with clinical complaints of vulvovaginitis, invited
through routine consultation at Gynecology Service of the Medical Center of Bahiana,
Salvador, Brazil.

Women aged 18-50 years, with recurrent vaginal discharge, in acute moment, associated
with pruritus were included. Were excluded women with dysbiosis, cytology suggestive
of HPV, intrauterine device users, pacemaker users, pregnant, menopausal, and cognitive
impairment that prevented the understanding of study instruments.

After sign the informed consent, participants went through clinical examination by a
gynecologist. Those whose clinical condition was compatible with vulvovaginitis
continued to perform fresh cytology for microbiologic examination, potassium hydroxide
test, vaginal pH assessment and collection of wvaginal contents to perform oncotic

cytology and fungal culture.
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They were initially interviewed to obtain clinical data (body mass index, diabetes mellitus
research, cardiovascular disease, thyroid disease, neurological and / or psychiatric
diseases, history of neoplasia, epilepsy, gynecological and obstetric), socio-demographic
(age, education, monthly income, marital status) and previous sexual history (sexual
abuse, domestic violence, and assessment of the relationship with a partner).
Then, the WHOQOL-Bref were applied to assess quality of life [6] and the FSFI
questionnaire to assess sexual function. The cut-off point defined to determine a higher
risk of sexual dysfunction was determined to be the total score < 26.55 [7].

Participants were instructed to return after 15 days to 405nm blue LED,
DGM Eletronica® brand, with irradiance of 150 mW /em?, energy density of 40.5)/cm?,
for 20 minutes. The device was designed to radiate both the vagina and the vulva
simultaneously [5]. The treatment consisted of 3 biweekly sessions, in a closed room,
with a specialized physiotherapist, who applied the light.

Twenty-eight days after treatment protocol, participants returned to follow-up and new
collection of vaginal content, FSFI and WHOQOL-Bref.

In the clinical gynecological examination, before the start of treatment, the signs
(hyperemia, edema, leukorrhea, excoriations in the vulva and cervix) and symptoms
(dyspaurenia, pain, pruritus) were classified as: present or absent. In
subsequent evaluation, signs and symptoms were classified as: present or absent; and if
present, they were classified as: better, worse, or unchanged for comparative purposes.
The study protocol was approved by the Institutional Review Board of Bahiana School
of Medicine and Public Health in Salvador/BA, Brazil(CAAE: 90998418.2.0000.5544)
and registered with ClinicalTrials (NCT03075046). All participants provided written
informed consent.

RESULTS
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Fourteen patients with clinical complaints of recurrent vaginal discharge associated with
pruritus and diagnosed through gynecological evaluation with clinical suspicion of
vulvovaginitis were included in the study. Of these, four women were excluded
(menopausal status, not adhering to the research protocol, IUD user and for atypia of
squamous cells of undetermined significance).

The mean age of the population was 29 + 6.1 years. The group's body mass index (BMI)
was classified as normal (7) or overweight (1). Seven women were nulliparous, only one
had 2 deliveries. Regarding lifestyle habits, two used intimate protectors, two used
intimate hygiene products, four used allergenic or irritating products on the genitalia, six
used synthetic underwear and two reported the presence of feces in their underwear.
Table 1 shows the signs, symptoms, the sexual function scores and WHOQOL-bref
questionnaire scores presented in the first assessment and their evolution 28 days after
the three applications of the blue LED light. Improvement of sexual function scores was
noted in five out of eight patients treated with blue LED light, and an increase on
WHOQOL-bref questionnaire score in seven out of eight women.

DISCUSSION

All women in the present series of cases reported improvement or cure of at least one
typical signs and symptoms of vulvovaginitis after blue LED application. The blue LED
light acts by oxidative damage and microbial cell death caused by photostimulation might
reduce common clinical manifestations of vulvovaginitis such as vulvar erythema,
itching, burning, dysuria, dyspareunia, and edema [5]. It is important to observe that this
treatment did not cause side effects in participants, different from other vulvovaginitis
treatments [8].

An improvement in total FSFI score was noted in 5/8 participants, both in healthy and

with vulvovaginitis women. It was also observed that four patients had sexual
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dysfunction pre-treatment and only one had improved sexual function. Previous studies

also showed sexual dysfunction among women with vulvovaginitis [4,9].

We observed that among women who had FSFI scores improved, there was also an

improvement in WHOQOL-bref scores, demonstrating that sexual dysfunctions have an

impact on their quality of life [10]. The improvement in leukorrhea reported

by two patients was accompanied by an improvement in sexual function scores [9].

In this pilot study, the sample studied was small, requiring a larger number of women to

study sexual function and the impact on quality of life after blue LED light treatment. It

is assumed that the design of the treatment application and follow-up protocol for these
women was not sufficient for more significant results

In view of the results of this preliminary study, a new protocol for the application of blue

LED light and a longer follow-up of women was proposed and the application of other

evaluation instruments of sexual function that broadly contemplate the phases of female

sexual response.

CONCLUSION

Treatment with blue LED light may improve or cure symptoms associated with

vulvovaginitis, as well as sexual function and the global quality of life score.
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PATIENT / PRURITUS LEUKORRHEA DYSURIA DYSPAREUNIA VYULVAR VYULVAR FSFI WHOQOL-
DIAGNOSES ERYTHEMA FISSURE/ BREF
EXCORIATION

PRE POST PRE POST PRE POST PRE POST PRE POST PRE POST PRE POST PRE POST
1-VvvC + Improved | + Unchanged | + Improved | + Improved | + Improved | - Absent 281 31,6 13,12 14,15
2- HEALTHY + Improved + Unchanged | + Absent + Absent = Absent - Absent 31,7 30,2 1536 14,76
3-BV + Improved + Improved + Absent + Absent - Absent - Present 23,5 295 1538 15,69
4- HEALTHY + Improved - Absent - Absent + Improved - Absent - Absent 28,5 32,7 16,16 16,61
5- HEALTHY - Absent + Unchanged | + Improved + Improved - Absent - Absent 21,7 16,3 16,61 16,80
6- BV + Improved + Improved + Improved + Improved - Absent - Absent 30,2 335 14,76 15,30
7-VVC + BV + Unchanged | + Unchanged | - Absent + NA + Absent - Absent 32 7.6 12,00 12,30
8- HEALTHY | + Unchanged | + Unchanged | + Unchanged | - Absent - Absent - Absent 25,0 16,9 1246 13,69
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Salvatore Giovanni Vitale M.D.

No
No
No

Board Status: Approved
Approval Number: 87371918.0.0000.5544
Board Name: Patricia Lordelo
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medicina e satde publica
Phone: 71988592400
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Address:
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Data Monitoring:

FDA Regulated Intervention:

Study Description

Brief Summary:

Detailed Description

Conditions

Conditions

Keywords:

Study Design

Study Type:

Primary Purpose

Study Phase:

Interventional Study Model

Number of Arms:
Masking:

Allocation:

Enroliment

Arms and Interventions
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Yes
No

Bacterial Vaginosis (BV) is a infectious process of the female genitourinary
tract, an important health issue due to the high incidence and high rate of
recurrence of the infection. Therefore, new therapeutic modalities are sought
with the capacity to minimize drug side effects and reduce cases of recurrence
of the disease. The objective of this study is to evaluate the clinical and
microbiological responde of the 401+/- 5nm blue light emitting diode (LED)

in the treatment of women with bacterial vaginosis. The group of women

with diagnosis of bacterial vaginosis will be submitted to the light therapy.
These women will also be submitted to an evaluation and examination by a
ginecologist before and after the therapy. There will also be an evaluation of
the clinical condition and about the effects of the light through the questionnaire
answered before and after participant's treatment. It's expected that the 41 +/-
5nm LED will destroy the VB demonstrated by laboratory examination and also
improves the signs and results analyzed by the gynecologist and participants.

: A current treatment proposal is the use of blue LED of 401 +/- 5 nm wich is a
light that has antimicrobial effect when exposed to endogenous porphyrin of the
pathogens. This exposition produces reactive oxigen and it causes cells death
with no possibilities of resistance by the bacterium.

: Vaginosis, Bacterial

Blue Light Emitting Diode
Women

Interventional

: Treatment

N/A

: Single Group Assignment
1

None (Open Label)

N/A

: 40 [Anticipated]

Arms

Assigned Interventions

1 hour. The apparatus will be

Experimental: Blue LED 401 +/- 5 nm
The Blue LED 401 +/- 5 nm will be applied in the
participant, in a closed room by a physiotherapist for

statically, externally, 5 cm away from the vulva abd
vaginal region, with the patient naked, in gynecological

Device: Blue Light Emitting Diode (LED) 401 +/- 5nm
The participant will be naked, in a ginecological
stretcher and lithotomy position, and the apparatus
of the LED will be positioned in front of the vulva
and vaginal region, 5 cm away, it will be statically,

supported on a tripod,
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Arms Assigned Interventions
stretcher and lithotomy position. The protocol consists externally, and supported on a tripod. The protocol will
of only one session. This part of the study will see if consist of only one session.

there is bactericidal effect of the blue LED. Other Names:

» Questionnaire of anamnesis

Outcome Measures
Primary Qutcome Measure:

1. Description of types of cells done by oncology and microflora citology in women treated by blue LED of 401 +/- 5nm
This exam will be done by the collect of vaginal secretion to analyze types of cells and organisms

[Time Frame: 15 days]

2. Amount of clue cells quantified by fresh citology in vaginal secretion of women treated by blu LED of 401 +/- 5nm
This exam will be done by the collect of vaginal secretion using KOH 10%

[Time Frame: 10 minutes]

3. Value of vaginal pH measurement in women treated by blue LED
This exam will be done by the collect of vaginal secretion using a pH measuring tape to analyse the hydrogen potential
in -log 10 [pH+] in women treated by blue LED. It will be used the numeric scale of pH value

[Time Frame: 2 minutes]

4. |dentification of bacterial vaginosis by the culture in vaginal secretion of women treated by blue LED
This exam will be done by the collect of vaginal secretion using a Gram exam / culture for bacteria in women treated by
blue LED

[Time Frame: 15 days]

Eligibility
Minimum Age: 18 Years
Maximum Age: 65 Years
Sex: Female
Gender Based:
Accepts Healthy Volunteers: Yes
Criteria: Inclusion Criteria:

- women with 18 to 65 years old and with diagnosis of bacterial vaginosis
Exclusion Criteria:

+ women with injury seen by Pap smear, or in use of pacemaker, with diagnosis
or suspicion of neoplasias, with heart diseases, pregnant or with diagnosis of
epilepsy

Contacts/Locations

Central Contact Person: Patricia Lordelo
Telephone: +55 71 3330 1640
Email: pvslordelo@hotmail.com

Central Contact Backup: Patricia Lordelo
Telephone: +55 71 3276 8260
Email: pvslordelo@hotmail.com
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Locations: Brazil
Cebtro de Atebgao ao Assolaho Pévico- Escola Bahiana de Medicina e Salde
Publica
[Recruiting]
Salvador, Bahia, Brazil, 40290000
Contact: Patricia Lordelo, PhD

IPDSharing
Plan to Share IPD: No
References
Citations:
Links:

Available IPD/Information:

U.S. National Library of Medicine | U.S. National Institutes of Health | U.S. Department of Health & Human Services
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Anexo A — Parecer Consubstanciado do CEP
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PARECER CONSUBSTANCIADO DO CEP
DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Uso do Diodo Emissor de luz azul em mulheres com Vaginose Bacteriana: um ensaio
clinico

Pesquisador: PATRICIA VIRGINIA SILVA LORDELO GARBOGGINI

Area Tematica:

Versdo: 2

CAAE: 87371918.0.0000.5544

Instituicao Proponente: Fundacao Bahiana para Desenvolvimento das Ciéncias

Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER

Numero do Parecer: 2.747.181

Apresentacédo do Projeto:

A Vaginose Bacteriana (VB) € uma desordem do trato geniturinario feminino caracterizada pela supresséao
da flora vaginal normal, isto & presenca de Lactobacillus sp. produzindo peroxido de hidrogénio, e
crescimento de patdgenos invasivos, principalmente bactérias anaerdbicas 1,2. A VB é a principal causa de
corrimentos vaginais, especialmente nas mulheres em idade reprodutiva, e apresenta reincidéncia dos
sintomas em 50% dos casos, num periodo de 12 meses ap0és o tratamento 1,3. A etiologia da VB ainda néo
& completamente esclarecida, mas sabe-se que situacoes que favorecam flutuacées na composicao da flora
vaginal como intercurso sexual, duchas vaginais e ciclo menstrual podem facilitar o aparecimento do quadro.
A VB nao é considerada uma doenca sexualmente transmissivel (DST), porém tem-se como fatore de risco
mulheres sexualmente ativas e aquelas que possuem muiltiplos parceiros3. Além disso, o tabagismo, o nao
uso de preservativos, realizagdo de duchas vaginais regulares e mulheres negras ou de etinia hispanica,
também s&o vistos como fatores de risco para VB1. Existem dois testes considerados como padréo ouro
para o diagnéstico da VB, o critério de Amstel e o escore de Nugent. O critério de Amstel analisa teste de
hidréxido de potassio (KOH) a 10%, presenca de “clue cells” no exame a fresco, pH vaginal > 4.5, descarga
homogénea, este teste admite que trés achados positivos dentre os quatro investigados ha presenc¢a da VB.
O escore de Nugent analisa o esfregago com contagem de bactérias e lactobacilos e considera diagnéstico
positivo escore > 7.Na pratica clinica é realizado além do exame clinico ginecologico, o teste de Papanicolau
para
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realizacéo da citologia oncética, porém esta apresenta baixa especificidade1,4.A VB pode ser assintomatica
em cerca de 50% das mulheres e nesses casos normalmente ndo sao realizadas condutas terapéuticas.
Nos casos de exacerbagdo de sintomas sdo comumente observados corrimento acinzentado, com odor
similar a “peixe podre” e em alguns casos pode haver surgimento de prurido, eritema vulvo vaginal e
dispareunia5.0 tratamento atualmente preconizado € através do uso de medicamentos orais e topicos,
como o metronidazol e o clindamicin durante alguns dias. Essas drogas apresentam-se como seguras
porém em alguns casos sdo observadas queixas como nauseas, vomitos e sensagdo de gosto metalico
enquanto dura o uso da medicagéo 1,6. Além disso, devido a necessidade de uso continuo de remédios por
alguns dias, algumas mulheres tem dificuldade em aderir a terapia e isso configura-se como possivel causa
de resisténcia do patogeno e maior chance de recorréncia da patologia 7,8. O Diodo Emissor de Luz (LED) é
um tipo de fototerapia que emite luz em diferentes comprimentos de onda ocasionando variagé@o da cor e
dos efeitos gerados por ela. Dentre as mais utilizadas na area da saide pode-se citar as cores azul (400 —
470nm), verde (470-550nm), vermelho (630- 700 nm) e infra vermelho (770- 1200nm) 9. Alguns estudos
demonstram a eficicia do LED azul no tratamento de infecgdes bacterianas através da interagéo entre a luz
e 0 agente microbiano, ocorrendo fotoexcitagao de porfirinas endogenas presentes em bactérias, resultando
posteriormente na produgcdo de espécies reativas de oxigénio singleto e consequente morte do
microrganismo, com mecanismo improprio a resisténcia 10,11.Um ensaio clinico desenvolvido com uso da
luz azul 405 nm em mucosa gastrica de pacientes sintomaticos infectados por H. pylori testou a resposta
dessa luz na destruicdo da bactéria. Observou-se morte bacteriana significativa nas amostras tratadas
guando comparadas com as amostras controle, com erradicagéo cerca de 90% das bactérias em sete dos
nove pacientes envolvidos no estudo. Além disso, nao foram observadas diferengas histoldgicas entre as
areas tratada e néo tratada, o que sugere seguranca da técnica, e ndo foram vistos efeitos adversos durante
ou apos uso da luz12. Sabendo que a VB é uma patologia que tem alta prevaléncia entre mulheres em
idade reprodutiva e que tem aumentado o numero de casos recorrentes, faz-se necessaria a busca por
tratamentos alternativos ndo invasivos e com um minimo de rea¢bes adversas; justifica-se entéo, a
elaboragdo de um estudo, cujo objetivo seja avaliar os efeitos do LED azul 401+/- 5 nm no tratamento de
mulheres com VB.

Objetivo da Pesquisa:

Objetivo Primario: Avaliar a resposta clinica e microbioloégica do LED azul 401 +/- 5 nm no tratamento de
mulheres com vaginose bacteriana.

Objetivo Secundario: Isaolar e identificar amostras de bactérias patogénicas a partir da secregédo
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vaginal de mulheres com vaginose bacteriana.lnvestigar o perfil epidemiolégico das mulheres com vaginose
bacteriana tratadas com LED azul 401 +/- 5 nm .Avaliar alteragoes em valor de pH vaginal das mulheres
com VB tratadas com LED azul 401 +/- 5 nm .

Avaliacdo dos Riscos e Beneficios:

Riscos: Com intuito de amenizar possiveis riscos, ja foi desenvolvido ensaio clinico de fase | com uso do
LED azul 401 +/- 5 nm em mulheres com mucosa vaginal saudavel e ndo foram vistas modifica¢des
patogénicas em microflora vaginal nem surgimento de efeitos adversos como calor, dor ou desconforto
durante ou apés aplicagéo da luz. Além disso, estédo sendo desenvolvidos estudos com uso do mesmo
dispositivo de luz em mulheres com candidiase vulvovaginal e com atrofia vulvovaginal.Ainda assim podem
acorrer riscos como desconforto por conta do uso do espéculo no canal vaginal o que serd minimizado
através da colocacao do mesmo de forma lenta e cautelosa e sempre respeitando os limites de dor da
participante. Caso necessario sera interrompida terapia a mulher encaminhada para tratamento ginecolégico
medicamento atualmente utilizado, sem custos.E pode haver risco de constrangimento por tratar-se de
terapia envolvendo regi&o intima, isso serd amenizado através da realizagdo do tratamento e avaliagdes
sempre pelas mesmas profissionais @ em ambientes fechados, com presenga exclusiva da participante e
terapeuta. Ainda assim, caso ocorra queixa de qualquer constrangimento a mesma sera encaminhada para
acompanhamento psicologico gratuito oferecido pelo proprio grupo de estudo envolvido nessa pesquisa.
Além disso, a fototerapia com led azul 401 +/- 5 nm é considerada nio invasiva, atérmica e de penetragéo
superficial o que também minimiza possiveis riscos.

Beneficios: A participante se beneficiara o led azul 401 +/- 5 nm atua com agao antimicrobiana através de
um mecanismo de ativagdo de porfirina endégena presente nas bactérias, o que inibe as chances de
recorréncia da doenca, além de inibir riscos de reacdes alérgicas ou efeitos adversos que podem ocorrer
secundarios ao uso dos medicamentos. Além disso, ha o beneficio da participante passar por avaliagao
especifica por profissionais capacitados, como forma de prevencao e cuidado da saude da mulher.Caso
haja diagnostico de outras doengas vulvovaginais a participante recebera tratamento sem custos e
acompanhamento até que seja sanado o problema.
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Comentarios e Consideragdes sobre a Pesquisa:

Desenho: Ensaio clinico

N=40

Sera realizado um ensaio clinico com mulheres entre 18 e 60 anos, com VB. A sele¢do das participantes
sera por demanda espontanea, através de encaminhamento por servicos de ginecologia de Salvador, Bahia.
O estudo acontecera na Escola bahiana de medicina e saude publica (EBMSP), localizada em brotas,
Salvador/ BA. Todas as participantes que aceitarem participar da pesquisa assinardo o Termo de
Consentimento Livre e Esclarecido. Inicialmente as participantes ser@o submetidas a uma entrevista para a
obtencdo de dados clinicos (IMC, cardiopatias, doengas neurolégicas) e socio-demogréficos (idade,
escolaridade, renda mensal, estado civil). A entrevista sera realizada por uma das pesquisadoras do estudo.
Em seguida, as mulheres com suspeita de VB passardo por exame clinico, que sera realizado em sala
privativa, sempre pela mesma ginecologista, em ambiente fechado. Neste momento, caso haja suspeita de
vulvovaginite de outra etiologia, a participante sera excluida. As mulheres, cujo quadro clinico seja
compativel com VB, seguem na pesquisa para realizacdo da citologia a fresco, avaliagdo do Ph e coleta de
secrec¢ao vaginal que serdo enviadas para o laboratdrio do Ambulatério docente assistencial da bahiana
(ADAB) da EBMSP, para realizagao de citologia oncotica e cultura especifica do fluido vaginal para
determinar os tipos de bactérias presentes. Caso a participante ndo apresente VB, confirmada através da
citologia a fresco, a mesma sera excluida e recebera atendimento ginecolégico gratuito, incluindo o
preventivo, solicitagcao de exames complementares e uso de medicagado, caso necessario. As participantes,
com VB confirmada pela citologia a fresco, realizada no mesmo momento, seguem na pesquisa para
aplicagao do diodo emissor de luz azul (LED) 401+5 nm . Sera entdo aplicado o LED azul 4015 nm,
especialmente desenvolvido para a pesquisa, com poténcia de 30 W, média de irradiancia de 30,1 W/m2,
durante 60 minutos, sendo os 30 minutos inicias com uso do espéculo no canal vaginal e o restante sem uso
de especulo ou qualquer dispositivo intra cavitario. O dispositivo do LED estara de forma estatica e externa,
cerca de 5 cm distante da regido vulvo vaginal. O tratamento consistira de 3 sessdes com intervalo de 15
dias entre elas. A paciente estara desnuda, em uma sala fechada, com quadril em flexao e abdugao e
joelhos fletidos, na presenca apenas de uma fisioterapeuta especialista em satde da mulher, que fara a
aplicagao da luz. Apos a terapia a participante sera orientada a comparecer ao local de atendimento caso
surja qualquer sinal ou sintoma e apos a conclusé@o do protocolo de tratamento a mesma devera retornar
para reavaliagdo com nova anamnese e nova coleta de secre¢do vaginal para realizagdo de citologia
oncotica e culturas especificas em laborat6rio. Além disso serao
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avaliados valores de pH vaginal através de fitas especificas para este fim. No intervalo de dias sem
tratamento, caso haja alguma queixa ginecologica ou persisténcia dos sintomas, a participante devera
comparecer para consulta ginecologica e se necessario, recebera os devidos encaminhamentos ou
tratamento medicamentosos atualmente utilizados. A avaliagdo microbiologica sera feita através de citologia
oncética e cultura com andlise de bactérias presentes e infiltrado inflamatério.A avaliagdo dos sinais sera
realizada pela ginecologista e a dos sintomas, pelas participantes da pesquisa. No exame clinico
ginecoldgico, antes do inicio do tratamento, os sinais (hiperemia, edema, leucorreia, escoriagdes em vulva e
colo uterino) e sintomas (dispaurenia, dor, prurido) seréo classificados como: presentes ou ausentes. Nas
avaliagOes posteriores, 0s sinais serao classificados como: presentes ou ausentes e os sintomas seréao
determinados como: presentes ou ausentes; e se presentes, serdo classificados como: melhor, pior ou
inalterado para fins comparativos. Além disso serdo aplicados questionarios FSFI validado antes e apés
tratamento para avaliagdo de fungédo sexual das mulheres.

Critério de Inclusdo: Serédo incluidas mulheres entre 18 e 60 anos, com diagnéstico de VB confirmado
através de exame fisico, citologia a fresco e teste de hidroxido de potassio. Além disso para participar do
estudos as mulheres precisaro apresentar resultado de exame preventivo realizado nos ultimos 12 meses
sem achados sugestivos de patologias ou anormalidades. Critério de Exclusdo: Serao excluidas mulheres
em uso de marcapasso, com diagnostico e/ou suspeita de neoplasias, déficit cognitivo, doencgas
neuroldgicas e/ou psiquiatricas, gestantes e mulheres que fizeram uso de antibidticos orais, fungicidas,
corticoides e cremes vaginais nos ultimos trinta dias. Além disso, pacientes que apresentarem suspeita ou
confirmacéao diagnostica de vulvovaginites de outras etiologias serdo excluidas do estudo.

Sera utilizado o software Statistical Package for Sciences (SPSS), versao 14.0 for Windows para realizagéo
da analise estatistica. A normalidade das variaveis sera avaliada por estatistica descritiva e pelo teste
Shapiro-wilk. Os resultados serdo apresentados por tabelas e graficos; as variaveis categoricas
(Sintomatologia, ph vaginal, sexualmente ativa, comorbidades, higienizagdo vaginal ...) expressas em
valores absolutos e percentuais — n (%). As variaveis continuas com distribuicao normal em média e desvio
padrdo (+xDP), e aquelas com distribuicdo assimétrica, em mediana e intervalo interquartil (IQ). Sera
realizado teste Qui Quadrado e/ou Exato de Fischer para comparag¢do das variaveis categoricas.O Mc
Nemar sera utilizado para avaliacio da sintomatologia antes e apds a intervencéo. O nivel de significancia
adotado sera p<0,05.

Desfecho Primario: Espera-se que LED azul 401 +/- 5 nm apresente resposta terapéutica nas mulheres com
VB, inibindo as chances de recorréncia da doenca e possiveis efeitos adversos ou
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reagoes alérgicas aos tratamentos medicamentosos atualmente preconizados.

Consideracdes sobre os Termos de apresentacio obrigatéria:

Folha de rosto: adequada com assinaturas;

Termos de anuéncias: autorizacbes do Ambulatério Docente Assistencial da Bahiana com assinatura do
responsavel técnico de da CAFIS também devidamente assinado;

Termos de compromissos de atendimento: psicologia e ginecologia;

TCLE: apresenta em linguagem acessivel e contempla os aspectos pertinentes & autonomia e demais
principios éticos, esclarece ressarcimento e indenizagao, e informa contatos;

Cronograma: coleta prevista para 23/07/18 a 31/07/20; ha previsao de envio de relatérios ao CEP (parcial e
final), entretanto, conforme a resolugao 466/12, os relatérios parciais deverao ser semestrais.

Orgamento: refere previsdo para transporte de participantes com finalidade de reviséo.

Recomendacoes:
Apresentar relatorios parciais semestral, conforme indicado na Resolugdo 466/12 do CNS,

Conclusdes ou Pendéncias e Lista de Inadequacoes:

Sanadas as pendéncias do parecer consubstanciado data do de 25/04/18 referentes ao TCLE, cronograma
e orgamento, sugerimos aprovagao.

Consideracoées Finais a critério do CEP:

Atengao : o ndo cumprimento & Res. 466/12 do CNS abaixo transcrita implicara na impossibilidade de
avaliagdo de novos projetos deste pesquisador.

XI DO PESQUISADOR RESPONSAVEL

X1.1 - A responsabilidade do pesquisador é indelegavel e indeclinavel e compreende os

aspectos éticos e legais.

X1.2 - Cabe ao pesquisador: a)eb) (...)

¢) desenvolver o projeto conforme delineado;

d) elaborar e apresentar os relatérios parciais e final;

e) apresentar dados solicitados pelo CEP ou pela CONEP a qualquer momento;

f) manter os dados da pesquisa em arquivo, fisico ou digital, sob sua guarda e

responsabilidade, por um periodo de 5 anos ap0s o término da pesquisa;

g) encaminhar os resultados da pesquisa para publicagdo, com os devidos créditos aos

pesquisadores associados e ao pessoal técnico integrante do projeto; e

Enderego: AVENIDA DOM JOAQ VI, 275

Bairro: BROTAS CEP: 40.290-000
UF: BA Municipio: SALVADOR
Telefone: (71)3276-8225 E-mail: cep@bahiana.edu.br

Pagina 06 de 08



86

ESCOLA BAHIANA DE
MEDICINA E SAUDE PUBLICA -

FBDC

Continuagéo do Parecer: 2.747.181

SF

h) justificar fundamentadamente, perante o CEP ou a CONEP, interrupgdo do projeto ou

a nao publicagcdo dos resultados

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagao
Informagées Basicas| PB_LINFORMACOES_BASICAS_DO_P | 02/05/2018 Aceito
do Projeto ROJETO_1073225.pdf 09:41:53
TCLE/Termosde |TCLEVB.doc 02/05/2018 |PATRICIA VIRGINIA | Aceito
Assentimento / 09:40:26 |SILVA LORDELO
Justificativa de GARBOGGINI
Auséncia
Outros folhaderespostadependencia.docx 02/05/2018 [PATRICIA VIRGINIA | Aceito

09:39:01 |SILVA LORDELO
GARBOGGINI
Projeto Detalhado / | projetoplataformaVB.docx 02/05/2018 |PATRICIA VIRGINIA | Aceito
Brochura 09:36:20 |SILVA LORDELO
Investigador GARBOGGINI
Folha de Rosto folhaderosto.pdf 11/04/2018 |PATRICIA VIRGINIA | Aceito
09:52:42 |SILVA LORDELO
GARBOGGINI
Outros fichaclinicacVBok.docx 09/04/2018 [PATRICIA VIRGINIA | Aceito
10:17:08 [SILVA LORDELO
GARBOGGINI
Declaragéo de termoadab.pdf 28/03/2018 |PATRICIA VIRGINIA | Aceito
Instituicdo e 14:54:36 [SILVA LORDELO
Infraestrutura GARBOGGINI
Qutros termoginecoplataforma.pdf 21/03/2018 [PATRICIA VIRGINIA | Aceito
10:40:43 [SILVA LORDELO
GARBOGGINI
Qutros termopsicoplataforma.pdf 15/03/2018 |PATRICIA VIRGINIA | Aceito
11:51:14 |SILVA LORDELO
GARBOGGINI
Declaragao de termocafisplataforma.pdf 15/03/2018 |PATRICIA VIRGINIA | Aceito
Instituicao e 11:50:54 [SILVA LORDELO
Infraestrutura GARBOGGINI

Situacao do Parecer:

Aprovado

Necessita Apreciagdo da CONEP:

Nao
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Anexo B — Comprovante de submissio do artigo intitulado “New Therapeutic
Perspectives on Cytolytic VVaginosis: an integrative literature review, na Revista Médica
de Minas Gerais

04/05/2022 10:44 ScholarOne Manuscripts

Submission Confirmation &t

Thank you for your submission

Submitted to
Revista Médica de Minas Gerais

Manuscript ID
RMMG-2022-0058

Title
NEW THERAPEUTIC PERSPECTIVES ON CYTOLYTIC VAGINOSIS: AN INTEGRATIVE LITERATURE
REVIEW

Authors

Lima, Maria
Pinheiro, Brenda
Santos, Carina
Sodré, Danielle
Santos, Augusto
Garboggini, Patricia

Date Submitted
04-May-2022

Author Dashboard

https://mc04.manuscriptcentral.com/rmmg 1/2



89

Anexo C — Comprovante de aceite do artigo intitulado “Blue light emitting diode therapy
for chronic vulvovaginitis symptoms: a series of cases”, no Journal Photobiomodulation,
Photomedicine, and Laser Surgery.
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Anexo D — Trabalho intitulado “LED light in the treatment of genitourinary syndrome
of menopause in breast cancer survivors: preliminary results of a randomized clinical
trial”, apresentado no ICS 2022
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