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RESUMO

Introducdo. Candida albicans € amplamente reconhecida como patégeno, ocorrendo
freqlientemente em candidiase vulvovaginal. Objetivos. Comparar 0s genotipos entre 0s
isolados de infeccéo, colonizagéo e isolados recorrentes com os determinantes de viruléncia
(fosfolipase, proteinase, amilase, gelatinase, hemolisina, termotolerancia e biofilme) e
susceptibilidade antifungica in vitro. Material e Método. 313 amostras de fluido vaginal
foram coletadas de mulheres com ou sem indicacBes sintomdticas para candidiase
vulvovaginal (CVV), como prurido vaginal, corrimento, ardéncia e dispareunia. A
susceptibilidade antimicrobiana foi avaliada frente a quatro drogas (fluconazol, itraconazol,
cetoconazol e anfotericina B), determinada pelo método de diluicdo (M27A2-CLSI). As
leveduras foram submetidas ao PCR (polimerase chain reaction), RAPD (randomly
amplified polymorphic DNA), e ao RFLP (Restriction fragment lenght polymorphic), este
ualtimo, utilizada para a identificacdo de Candida dubliniensis. Resultados. Considerando-
se a espécie prevalente, C. albicans mostrou taxas elevadas de sensibilidade significativos
aos azélicos e, a grande maioria, produziu varios fatores de viruléncia, independente de sua
origem, infeccdo ou colonizagdo. A analise estatistica permitiu a identificacdo de 17
clusters com identidade genética idéntica, e outros moderadamente relacionados, ou
independentes. Conclusdo. N&do houve correlacdo entre os padrdes genéticos com a
viruléncia e susceptibilidade antimicrobiana, sugerindo que as regides genéticas
amplificadas estdo relacionadas a outros eventos bioldgicos; a inclusdo de outros primers

poderd permitir uma associa¢do maior entre os isolados de C. albicans.



Xi

ABSTRACT
Introduction: Candida albicans is widely recognized as the pathogen often occurring in
vulvovaginal candidiasis. Objective: To compare the genotypes, among infection or
colonization and recurrent isolates, with virulence determinants (phospholipase, proteinase,
amylase, gelatinase, haemolysin, thermotolerance and biofilm), and to in vitro antifungal
susceptibilities. Methods: 317 samples of vaginal fluid of were collected from women with
or without symptomatic indications to VVC, including vaginal itching, abnormal discharge,
soreness and dyspareunia to mycological investigation. The antimicrobial susceptibility
was evaluated for 4 drugs (fluconazole, Itraconazole, ketoconazole and amphotericin B, by
dilution method (M27A2- CLSI). Yeasts were subjected PCR (polimerase chain reaction),
RAPD (randomly amplified polymorphic DNA), and to RFLP (Restriction fragment lenght
polymorphic), this last one, used for identification of Candida dubliniensis. Results:
Considering the prevalent species, C. albicans showed high rates of significant sensitivity
to azoles and the vast majority of produced virulence factors, regardless of their origin,
infection or colonization. Statistical analysis enabled identification of 17 clusters with
identical genetic identity, and other moderately related, or unrelated. Conclusions: There
was no correlation between the genetic patterns with virulence and antimicrobial
susceptibility for all isolates, suggesting that, the amplified genetic regions do not match
with variables and might be related to other biological events. The inclusion of other

primers could allow higher association among C. albicans strains.
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INTRODUCAO

Candidiase Vulvovaginal (CVV) é um processo infeccioso e/ou inflamatdrio da
vulva e vagina, causado por leveduras que habitam a mucosa vaginal. “* E um dos
diagndsticos mais freqiientes na pratica diaria de ginecologistas, ©® ~® sua incidéncia tem
aumentado de 25% na populacdo feminina em geral, a 42% entre as adolescentes, tornando-
se a segunda maior infeccdo genital nos Estados Unidos e no Brasil. ¢"% De modo geral,
estima-se que 75% das mulheres adultas apresentem pelos menos um episédio de CVV
durante sua vida; destas, 40 a 50% vivenciardo mais de uma ocorréncia e 5% atingirdo o
carater recorrente (CVVR), este Gltimo, especialmente comum nas mulheres mais velhas.
(10.11.12) Caracteristicamente, o agente etiolégico dominante nessas pacientes é C. glabrata,

cujo perfil de suscetibilidade as drogas imidazélicas, ¢ menor.

Além da via sexual, a transmissdo enddgena é considerada a mais comum forma de

aquisicdo da levedura, especialmente a partir do trato gastro-intestinal, de onde é veiculada
para vagina por auto-inoculagéo, local no qual se adapta e se desenvolve. 2415

Considerando-se mulheres adultas com CVV, apesar dos sintomas ndo serem

patognomdnicos, as principais queixas clinicas sdo: prurido, corrimento e hiperemia
vaginal e vulvar, ardor, dispaurenia, distria, fissura e edema. ¢1617)
A CVV ¢ causada por fungos leveduriformes, tendo como principal etiologia C.

albicans, em 80 a 90% dos casos %,

No entanto, em 10 a 20%, outras espécies estdo
envolvidas, conhecidas como néo-albicans (C. tropicalis, C. glabrata, C. krusei, C.

parapsilosis, C. pseudotropicalis, C. lusitaniae e C. dubliniensis). Dados recentes destacam



C. glabrata como a segunda espécie em freqiiéncia nas CVV, ©!® e mais raramente,

(19-21)

Saccahromyces cerevisiae, Rhodotorula sp e Trichosporon sp. . No entanto, estes

mesmos microrganismos, sdo detectados em cerca de 30% das mulheres adultas saudéveis e

sem sintomas de CVV. &7

A relagdo parasita/hospedeiro depende do balanco entre a viruléncia do
microrganismo e as defesas do hospedeiro. ®® Do ponto de vista do hospedeiro, a prévia
colonizacdo por levedura e a posterior queda da resposta imunoldgica, observadas em
situacOes de imunossupressdo, tais como em diabetes mellitus, gestantes, transplantados
etc, sdo fatores considerados predisponentes. Somam-se a isso, a adoc¢do de dieta rica em
carboidratos, o uso de roupas sintéticas, certas praticas sexuais (oral e anal), dispositivos

s 102229 para esse Gltimo dado, a

intrauterinos e 0 uso de contraceptivos hormonai
disponibilidade de glicogénio no ambiente vaginal, devido aos altos niveis de horménios
femininos, especialmente progesterona, serve como excelente fonte de carbono para o
crescimento e a germinagéo das leveduras. ® J4, do ponto de vista da microbiota vaginal,
os lactobacilos presentes na mucosa vaginal atuam como uma barreira defensiva a CVV,
uma vez que competem pelos nutrientes, realizam um processo de co-agregacédo, inibem a
adesdo dos fungos ao epitélio vaginal e até, produzem substancias inibidoras da
multiplicacdo do fungo. ™ De outro modo, as leveduras produzem toxinas e enzimas
hidroliticas extracelulares (hemolisina, proteases e fosfolipases), e demais atuantes na

conversdo de levedura em pseudohifa, na aderéncia a substratos inertes e bioldgicos, e na

formacéo de biofilme. ?*~%0



Considera-se C. albicans como um modelo flingico para viruléncia ®**%. Diante de
sua capacidade em formar biofilme, as células flngicas primeiro aderem a superficies por
intermédio de fatores especificos (fibronectina e fibrinogénio) e ndo (hidrofobicidade e
forcas eletrostéticas da superficie da célula). ®*3? No biofilme, os organismos encontram-
se envolvidos em uma densa matriz de polissacarideos, que pode interferir sobre os
mecanismos de protecdo contra as agressdes geradas pelo meio, disponibilidade de
nutrientes, cooperacdo metabélica e aquisicdo de novos tracos genéticos. ®* Num episédio
de CVV, a avaliacdo da capacidade de formacdo de biofilme é importante devido a
possibilidade de sua ocorréncia em dispositivos intra-uterinos (DIU) e em anéis vaginais

contraceptivos. ¢+ 3%

A aquisicdo de ferro pelos microrganismos patogénicos é uma das atividades
metabolicas de maior importancia para a sua sobrevivéncia, 0 que traz, muitas vezes,

prejuizos para o hospedeiro. Nesse sentido, diversos microrganismos, especialmente C.

(36- 38) (39-41)

albicans, produzem hemolisinas, para tal finalidade.

A manutencdo ou disseminacdo das infec¢bes fungicas, estd condicionada a
capacidade dos fungos em sobreviver sob diferentes temperaturas que o corpo humano
apresente. “? No entanto, mediante temperaturas extremas (39 a 42° C), raros grupos de
fungos conseguem multiplicar, dai serem considerados termo-tolerantes e, portanto, mais

virulentos. *®

O tratamento das vaginites vem sendo realizado de modo empirico, jA que o

diagnostico laboratorial a partir de cultura de secrecdo vaginal e testes de avaliacdo de



sensibilidade antimicrobiana, raramente sdo solicitados pelos médicos. Considera-se tal
situacdo como um grande problema, uma vez que tem havido mudancas, tanto na etiologia,
quanto no perfil de resposta aos antiftingicos. “* *> Nesse sentido, a frequente exposic&o
aos farmacos, particularmente azdlicos, tem levado a selecdo de espécies cada vez mais
resistentes, especialmente C. krusei e C. glabrata. “® Se, a proposta terapéutica atual vem
se desenvolvendo frente aos derivados imidazdlicos e triazolicos, preferencialmente,
fluconazol, miconazol, clotrimazol, itraconazol e cetoconazol, e diante da diversidade de
respostas de sensibilidade encontradas, os estudos de caracterizagdo fenotipica devem ser
cada vez mais sistematizados. Os pardmetros de respostas sdo variados apresentando
percentuais de sensibilidade entre 10% até 100%. “*9 Assim, condutas terapéuticas que
utilizem farmacos do grupo dos poliénicos, particulamente a nistatina e anfotericina B, vém

sendo adotadas como recursos alternativos. ¢

A relacdo existente entre grupos taxondmicos frente a variaveis, tais como: a
resisténcia a antimicrobianos, a viruléncia, a detec¢do de surtos, e até ao conhecimento das
relacdes evolutivas entre espécies fungicas vem sendo estudada por métodos moleculares:
RAPD (Random Amplified Polymorphic DNA), a cariotipagem por PFGE (Pulsed Field Gel
Electrophoresis—PFGE), RFLP (restricton fragment lenght polymorphism), microsatélites,

hibridizaggo, entre outras. **>*

A presente proposta caracteriza-se como primeiro estudo de investigacdo de
espécies do género Candida em mucosa vaginal de pacientes de Sdo José do Rio Preto e

regido. Além disso, até o presente, ha poucos estudos de investigacdo e correlacdo



genotipica e fenotipica entre tais isolados de Candida sp, tema que certamente contribuira

para prevencao, controle e tratamento candidiase vulvovaginal.

1.1  OBJETIVOS

1.1.a Objetivo Geral

Identificar e caracterizar correlacionar Candida sp. em fluido vaginal de mulheres

adultas, por métodos fenotipicos e genotipicos.

1.1.b. Objetivos Especificos

Determinar os indicadores clinicos relacionados com CVV.

Investigar a producdo de fatores de viruléncia: proteinase, fosfolipase, hemolisina,

amilase, gelatinase, termotolerancia e biofilme.

Avaliar o perfil de suscetibilidade antimicrobiana de Candida sp por microdiluigéo

e difusdo em disco.

Comparar: (i) genotipos das espécies de Candida a partir de infeccdo, recorréncia e
colonizacdo; (ii) gendtipos com a producdo de fatores de viruléncia; (iii) gendtipos com

suscetibilidade antifingica in vitro.
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RESULTADOS
Os resultados encontram-se descritos em dois artigos, o primeiro deles ja publicado

e 0 segundo, a ser submetido a publicacdo em revistas indexadas.
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Candioo. giobeio (4%, 5 & 17 Al The number of women eporing the use of confrocaptives was: higher among: fie
symplomaic, 77 %. In the wo grovps studied, about 87% of the women presenied regular menstual cydes ond 57% were
miamiad with oges betwesn 30 o 40 yeors ald. Concarning fhe ssmal prociices, thers has baen corcomiloncs among
anal, ol ond voginol habss from fhe patients. Cnly Comdida albicors produced the vindenca focior phaspholipose In
37.5% of tham. Proleinase has basn detecied in Candida albicans, Candida globrair ond Candida pampsibsis. This lotier
vinsence lochor was mainly msocioied o lsclales hom symplomalic paflens. COMOLUSKONS: 8 5 a fact fhat the voginal
mucosd can be colonized ond Imecied by yeasts, with several Candida species present. Meverheless, Condida abicors
15 fhe most pravolant In {he voginal mucesa of odull women. (Hs evident the emesgence of nonalbicons Condlida species,
some of tham with infinsic sesistonce to azolics, such as Candido globon, Candido pomopstioss, Candido. fopicaills,
and Candida giaflarmondn, which can be explainad by the incdequale use of medicines ond empincal sagmenl.

Pt s Rt (ot

T Poe Ameron egpd, £00 —Emsl
(EP 3B400-477 — |esitndin, W, Bl
Foml: FlbonpinhsGyher om 3

1

cztn an modfiate
1854/

Servin e Ginecologio do Hospial de Base de 580 José do Rio Preio — 550 Jos do Bio Preio (5P, Brosi.

.E- '“d“ﬁ“gw s Wirehiciogin pele Universidads Eeadud Prulis "o de Mesautis Fiha™ UNESF — 58 fasé do
o - Croesll

T Medics do Focildode 45 Medicina de 566 José do Rio ik — FAMERP — 552 Jxé do Ria Preto (57, Brosd

*Enfermera da Fonudads de Medicing de 5an Jasé do Bl Pl — FAMERR — 530 Jast da Bia Fre |57, Biosd

*Bidlogn do Foculdode de Medicha de 560 jasé do Rio Preic - FAMER — 530 |osé do Fio Freo (57, Biost

* Professorm Doutar de Micrmisicbgiz dn Fomulkdeds de Madiona de 580 s da B Prei— FAMER — Saa | do Rie Prein 55, Bmsl,




Introducao

A candidiase vulvovaginal (CVV) & uma infeccio
da mucosa genital’, causada por fungos leveduriformes®.
Esses micro-organismos sio considerados oportunistas
porgue em condigbes propicias, como presenga de fatores
pré-disponentes locais ou sistémicos, podem proliferar e
desencadesr processos infecciosos®,

A fora vaginal sutdctone € complexa e sua composigdo
varia de acordo com wma multiplicidade de acontecimen-
tos, como fatores hormonais; nimero de parceiros; uso de
contraceptivos orais; uso de antibioticoterapia; disbetes;
uso de preservativos; tabagismo e maus hibitos em matéria
de higiene. Todos estes sio considerados como fatores de
£isCO pard o surgimento de infecgfes penitais’.

As cepas do género Candrdes podem ser encontra-
das como habitantes normais dessas mucosas: estando
preseate em 20 a 80% da populacio adulta sauddvel®.
Entretanto, sio detectados em 10% das mulheres na
pré-menopausa, 3 a 109 das menopausadas e em 30%
das pestantes®. Durante o periodo entre a menarca e @
menopause, aproximadamente 75% das mutheres sofrem
a0 menos um epistdio de CVV, Dessas, 40% tiveram mais
de um episédio e 5% apresentam episodios de repeticio
COm Quatro UL mMais eventos anuais, daf a designagio de
CVV recorrente’. As manifestagtes clinicas mais comuns
nesse tipo de infecclo sio distria, hiperemia, ardéncia,
corrimento, prurido, dispareunia e fissuess®,

Estudos sobre a peevaléncia de CVV com diagndstico
pos-cultura indicam que, embora a espécie mais frequente
seja Camelrcla albicans, com 80% de ocorréncia, a frequén-
cia de outras espécies “nio afbmens”, esti aumentando’, e
nesse grupn, foram encontradas principalmente Camdrala
troprcalts. Candida glabvata e Candida Eruser™. Tal faro
& preccupante, pois em geral as duss dltimas s3o mais
resistentes aos antifiingicos cldssicos utilizados na pritica
clinica.

Apesar daalta prevaléncia de mulheres aduleas com
queixza clinica supestiva de CVV, até 0 momento, ndo
existem estudos sistemdticos sobee sua etiologia na regiio
do Noroeste paulista. Estudos que abordem a origem,
bem como fatores de riscos associados & vulvovaginite,
contribuicdo para adogio de estratégias de medida de
controle dessa nosolopia. Assim, a presente proposta
teve como objetivo peral investigar os agentes fingicos
presentes na mucosa vaginal de mulheres adultas de 530
José do Rio Preto, regido Sudeste do Brasil.

Métodos

Foi realizado um estudo transversal de cardter explo-
ratdrio, com abordagem guantitativa, durante o periodo
de Margo de 2007 a Agosto de 2008, Apds aprovacio

pelo Comirté de Etica em Pesquisa da Faculdade de
Medicina de 530 José do Rio Preto, e assinatura do termo
de consentimento pelas pacientes, o trabalho teve seu
inicio. Inicizlmente, os dados foram obtidos por meio
de entrevista, @ qual incluin questtes abertas e fechadas
sobre dados clinicos epidemioldgicos e outras pertinen-
tes a varidveis envolvidas: idade, escolaridade, priticas
sexuais, método anticoncepcional adotado e uso prévio
de antibidticos, além da andlise de fatores predisponentes
para CVV, seguido da investigagio micoldgica. Para tal,
participaram do estudo 223 mulheres aduleas, sendo
caracterizadas como assintomadticas {101) e sintomdticas
(122) para CVV. A amostragem nlo foi populacional e,
sim, proveniente de ambulatdrio de ginecologia, isto &,
por demanda espontinea.

A coleta das amostras e a avaliag3o clinica foram
estabelecidas por médicos do Servico de Ginecologia do
Hospital de Base de 530 José do Rio Preto. Parte do conte-
tida do Auido vaginal das 223 mulheres fol utilizado para
o exame direto € cutra, para cultura em Agar Sshouraud
Dextrose (Himedia, Mumbai, India) com e sem 100 mg/
mlL de cloranfenicol (Difco, Laweence, EUA). Seguiu-sea
incubacio a 30 °C poraté 15 dias, sendo gue as culouras
que ndo apresentiram Crescimento, apds esse periodo,
foram consideradas negarivas.

Inicialmente, a identificacdo ocorren segundo ca-
racteristicas morfolégicas e bioguimicas em Chrom
Apar Candida® (Paris, Franga), este teste fornece dados
presuntivos de identificagio, 2 pastic da diferenciagio
de colorac3o e morfologia das coldnias por espécies. A
confirmagio das espécies foi estabelecida por auxanogra-
ma'', uma prova de assimilagdo de agicares, realizada em
meio minimo de carbono e nitrogénio. No momento da
leitura sepue-se a uma chave de identificagio, observan-
do na placa os agicares assimilados até chegar i espécie.
O microcultivo em dgar fubd (Croid, Basingstok, UK)
aceescido de twen B0 (Vetec, Rio de Janeiro, Brasil) e a
prova do tubo germinativo, foram realizados como testes
conclusivos para identificaclo de Cawmdrda albrcans, jd que
essa €4 (nica espérie que apresenta resultado positivo
nos dois testes.

Todas as leveduras foram avaliadas quanto & producio
de fatores de viruléncia, a saber, fosfolipase e proteina-
se, segundo protocolos descritos'™". Estes testes foram
realizados em duplicata e armazenados em estufa dmida
a 35 °C, por até cinco dias, as leituras foram realizadas
observando a presenca de halos ao redor das coldnias,
indicativos para producio de tipos enzimdticos.

Todas as varidveis foram analisadas pelo teste de as-
sociagdo do tipo y*com intervalo de confianga de 959
Para associagio entre producio de fatores de viruléncia e
dado clinico (sintomética ou assintomdtical, aplicou-se
o teste do ¢ de Pearson.
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Resultados

Caracterizacao micologica

Das 223 participantes do estudo, 87 mulheres apre-
sentaram culturs positiva para leveduras, sendo 69 (35%)
isolados provenientes do Grupo Sintomdrtico (n=122),
e 18 (18%) do Assintomdrico (n=101). A distribuicio
das espécies filngicas e o correspondente percentual de
ocorréncia estdo apresentados na Figurea 1.

A andlise individual dos grupos possibiliton a detecglo
de diferencas quanto aos critérios clinicos e epidemiolé-
picos. Assim, no Grupo Sintomédtico 2 média de idade
foi de 30,6 anos; 579 eram casadas, 36% separadas e
7% solteiras. Quanto ao método anticoncepcional, foi
observado que 77% referiram adoglo, sendo 46,5%
usudrias de anticoncepcional hormonal oral, isolado ou
combinado com outro método. A recorrncia foi observada
em B4,2% dos casos, sendo que desses 69% tiveram até
cinco episddios € 3% mais do que cinco. Considerando
o ciclo menstrual, 88% menstruavam de forma regular
Em relagio i atividade sexual, a prdrica vaginal e a ol
foram as mais frequentes. As demais modalidades, oral,
anal e ou concomitincia entre duas ou Mais, GCOrFeram em
menor percentual. Diversos sinais e sintomas concorreram
par: manifestagio clinica de CVV, com destague parm a
distiria (91,3%) e hiperemia vaginal (89,696) como as
mais frequentes.

Para o Grupo Assintomdtico, a média de idade
foi de 37,1 anos; 56% eram casadas, 32% solteiras g

12% separadas. A adogio de métodos anticoncepcio-
nais esteve presente em 44% das participantes, sendo
o tipo hormonal oral isolado ou associado com outros
métodos observado em 28,7% . Os resultados relativos
a episddios anteriores de CVV foram detectados em
439 das pacientes, com 719 para até cinco episidios e
29% para mais do que essa quantidade. Quanto ao ciclo
menstrual, 729% menstruavam, sendo 879% de modo
repular. A avaliagio da atividade sexual mostrou gue as
priticas vaginal e oral foram preferenciais. Entretanto,
outeas priticas, oral, anal e ou concomitincia entre duas
Ol mais, ocorreram em menor percentual. A detecglo
de espécies nio afbrans foi mais frequente no Grupo
Assintomdtico, totalizando 33%.

Frente aos isolados clinicos de Candtals sp., estudou-se
a produgio de fator de vimléncia, proteinase e fosfolipase,
comumente associados 3 patogenicidade. Assim, C. alfranr
foi a dnica espécie produtora da fosfolipase. Entretanto
pdra 4 mesma espécie, 1 producio concomitante deste fatoe
e a proteinase foram observadas em 33,3% (n=20). Nos
isolados de Camdliale albicans, dentro do Grupo Sintomdtico,
os resultados de produgio de fator de viruléncia foram
mais expressivos: proteinase ocorren em 66,7% (n=40)
e fosfolipase em 37,59 (n=23). Jd para Candrde glabra-
¢z, 4 sintese de proteinase ocorred apenas nos isolados
provenientes do Grupo Assintomitico, correspondendo
a 161?% ':J'I-: ]j.

As cepas de Camdrda froprcalts demonstearam ocoreén-
cia de 100% {n=2) de produgio do fator proteinase. Jia
mesma enzima nos isplados de Cardids perapsilosts noorreu
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Figura 1 - Disinbuicao do fequéncio dos espécies de levadunas no conteddo wogina! das mulheres odulos, sinloméiicos e assinlomatioos.
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em rrés casos, sendo origindrics do Grupo Sintomdtico
{n=1} e Grupo Assintomdtico (n=2).

Para as espécies Rbodotornls rabra, Sacchoromrycer corevisae,
Candraa sppr. & Camdrda grilltermondi, independentemente
do grupo, nio foi detectado nenhum dos fatores.

De acordo com o teste 7 * de Pearson, ndo houve evi-
déncia de associagio entre 4 condicio clinica, sintomdtica
ou nio, com producio de fosfolipase (p=0,1). Pocém,
houve frente 4 proteinase (p=0,02), uma vez que as cepas
isoladas das mutheres sintomdticas foram produroras desse
fator de viruléncia em 39,8% dos casos.

Discussiao

Infecgties por Canmdrda p em superficies mucosas
s comuns, debilitantes e frequentemente recorrentes.
Aproimadamente trés quartos de mulheres saudiveis em
idade fértil sofrem de CVV com significante morbidade
fisica & psicoldgica". MNa presente andlise, foi possivel
identificar Canmdials sp em 31 % de mulheres sintomaricas
e em 8% de mulheres assintomdticas.

Cerca de BO% de todas as leveduras identificadas na
mucosa vaginal s30 Camdidhe albicans'. De fato, Candida
albrcans esteve amplamente distribuida na populacio
estudada, ora como comensal (67%) ou como patdgens
{8790, Uma provivel justificativa para o alto indice
de Camdrds albicans, presente na mucosa de mulheres
assintomdticas, serls 4 presenga desta espécie no trato
gastrintestinal ou na via sexual, na qual a partir dessa
fonte endfgena, disseminaria'®,

Entretanto, recentemente, as espécies de Camdrade nin
albrcans vEm mudando este panorama clinico, apresen-
tando-se como patdgeno, especialmente pela seleciio de
espécies mais resistentes'”. A porcentagem de ocorréncia
por espécies ndo afbcens foi expressiva, 13% ao Grupo
Sintomdtico e 33% ap Assintomdtico. Outros estudos
confirmam esta distribuiclo, foi observada a ccorréncia
destas espécies entee 9,9 1 32% dos casos de vulvovaginite,
respectivamente. As espécies de nio «/ficear enconteadas
aqui foram Candrda glabrate, Candida trapralis, Candrda
guillermonds e Candrda parvapsiloses, dado concordante com
outros estudos, gue as identificam na dltima década, como
espécies emergentes responsdveis por CVV'-2, Chama-
se 4 arencio que espécies mio w/frcans vEm ocorrendo
em mulheres adultas sem sintomatologia, descrito pela
literatura em cerca de 44% dos casos'. Tendo em vista g
presente investigaglo, os dados foram concordantes com
0 EXpOSIO ACimA.

O aumento da acidez vaginal & influenciado por diversos
fatores, dentre estes, a adogio de anticoncepcionais hormo-
nais orais, especialmente em estido hiperestrogénico. O usn
de anticoncepcionais ol fornece condigbes nutritivas que
favorecem o estabelecimento do fungo na mucosa vaginal .

Mo presente estudo, a maior parte das mulheres portadoras
de leveduras fazia uso desse método contraceptivo.

As formas recorrentes 530 definidas com a repeticio de
guACeD oU mais epistd ins sintomaticos ao ano, ou guando
s& tem trés episddios ndo relacionados com antibioticote-
rapia prévia no dltimo ano’. Nesse sentido, das mulheres
acometidas com CVV, 10 a 404 tornam-se recorrentes®
Mo presente estudo, foram detectados indices maiores
aliados aos dos Grupos Assintomdtice (42%) e Sintomadtico
(84, 2%, Osignificado de Camarde sp., presente na vaging
de mulheres assintomadricas entre episddios de recorréncia,
nio estd claro. O achado desses organismos, durante pe-
rindos livees de sintomas, poderia indicar um tratamento
prévio inadequado ao uso insuficients de antifingicos, ou
mesmo A resisténcia dos fungos aos firmaces. Entee 102
33% dos casos de recorréncia descritos na litemaoea ™',
a etiologia € atribuida a espécies nio wfficanr, como
Comarda glatrata (mais frequente), seguida de Candrda
Eruser, Canclida parapsilosis & Secchavamyces cerevisae, dados
equivalentes aps encontrados nesse estudo.

O ciclo menstrual € qualificads como regular quando
da sua ocoreBncia entee 25 e 33 dias. Essa eepularidade;
considerando o intervalo de andlise dos dlrimos seis meses,
foi detectada em B8% das mulheres sintomdticas e B7%
das assintomdticas. Embora ndio haja consenso no que
tange aos fatores de risco para a CV'V, a presenga de ciclos
menstruais regulares tem sido identificada como relevante,
uma vez que 3 acidez, subsequente aos picos hormonais
de FSH, LH, estradiol e progesterona determinantes da
ovulagio e formagio do corpo liteo, poderia contribuir
pira invasio tecidual do fungo®.

Diversos sinais e sintomas estio presentes nd maioria
das mulheres com CVV, com destaque para prurido,
dispareunia e corrimento, com indices entre 82 a 94551,
& modernamente associados 3 especie Condrls albwcans™ .
Comparando os resulrados agui obridos com os da li-
teratura, as mesmas queixas clinicas foram cbservadas
nas participantes do Grupo Sintomitico, porém com
indices menores: 41,7, 17 4 & 53 ,6%, respectivamente.
Entretanto, distria e hiperemia vaginal ocorreram em
altos indices. Ainda, comparando as gqueixas entee 05
dois grupos analisados (Sintomdtico e Assintomdticol,
foi observada uma diferenga significante apenas para
distiria, hiperemia, dispareunia, hiperemia vulvir e
fissura. De fato, corrimento e prurido podem estar
associados a outros fatores, desde microbianos, imu-
noldgicos e fisioldgicos'®.

A concomitincia entre priticas sexuais tem sido
considerada como fator de risco para o estabelecimento
da infecclio fingica, o que foi confirmado com os dados
dessa investigacin. Os resultados mostraram associagdo
significante entre sexo orogenital e infecgio por Candliala,
dados suptrtados por estudo peévie™, Uma explicagio
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pars tal fato deve ser 4 transmissio por contato, além de
que um tergo da populacio adulta pode conter Candlale
afbicans oral e, consequentemente, outras espécies™®.

Os atriburos que contribuem paea vinuléncia de Candids
albicans incluem adesfio, formacao de hifas e producio
de enzimas hidroliticas extracelulares**. De fato, em
relacio is enzimas, Coamdrde albicans produe fosfolipase e
proceinase, e a dereccio desses tipos enzimdricos comprova
a alta patopenicidade dessa espécie, especialmente nas de
origem do Grupo Sintomdtico.

Referéncias

Concluimos que a colonizacio e infeccio da muco-
sa vapinal por levedura € real com diversas espécies de
Candeeda presentes. No entento, Candrds afbicans se destaca
como espécie prevalente em mucosa vaginal de mulheres
adulras, Fica evidente 2 emergéncia de espécies de Candids
nio @lbrcans, algumas com resisténcia intrinseca 208 az0-
licos, tais como Candrda glabrata, Candida pavapsilas,
Camadrda IF{?J“(H‘!.I:S & Camdds gxiﬂmmﬂf, o gue pﬂdE
ser explicado pelo oso inadequado de medicamentos e
tratamento empirico.

1. Ferrozza MHSH, MaluF MIF, Consolaro MEL, Shinobe C5,
Swidzinskl TIE, Batisto M. Caracierizagao de leveduras isolodas
do vaging & sua ossocloco com candidiase vulvovaginal
em duos cidodes de sul do Brasil. Rev Bros Ginecol Chstet.
2005:27[2):58-2.

2. Geva A, Bormekin ), Dan M, Shobam ¥, Sobsl [0 The VESENSE-
voginal discharge selkest to foclliicte monogement of voginal
sympeoms. Am | Obslet Gynecol. 2006; 195(5):1351-4.

3.  Siva CRG, Melo KE, Ledo MVFE, Ruls B, Jorge AOC. Presenca de
Condida nas mucosas vaginal & bucal & sua reloglo com IgA
sallvar. Rew Bros Ginecol Obstet, 2008;30{(4):300-5.

4. Compos AC, FrefiosJunior B, Ribeiro LF, Poufinelll RE, Rets C.
Prevalence of vulvovoginifis end backerial voginosts in pafients
with kollooyiosis. Soo Poulo Med | 2008;1246[6)-333-6.

5. Roso M, Rumel D. Folones associodos 4 candidiose vuivovoginal: estudo
explosalério. Rev Bros Ginecol Obsfet. 2004;24(1):45-7.

&.  Schaller M. [Candida albicans — inferacicns with the mucosa end
the immune sysem]. | Disch Dermatal Gas. 2004;4[4):328-36.

7. Fidel PL Jr. History ond vpdote on host defense ogomst voginal
candidiosls. Am ] Reprod immuncl. 200&;57111:2-12.

8. Edwaord:s L The diognosis ond treatment of infeclicus voginifls.
Dermatcl Ther. 2004;17]11:102-10.

%. Gaorcka Heredio M, Garclo S0, Copolille EF, Cora Elissth M, Baroio
AD, Viay CA, et al. Prevolance of voginal candidiosls In pregnont
women. identfication of yeosts and suscepiibiiity antifungal agents.
Rev Argent Microbicd. 2006;38(1]:5-12.

10. Zordo V. Mezzor A. Os antifinglcos nos Infecofies por Condida
sp. Bews Lob. 2004431386,

11. larone DH. Medicolly imporiant fungl. A guide i identification.
AMS Press: Washinglon; 1995,

12. Frice MF, Wilksson 1D, Genfry 2. Flate method for defeciion
of phospholipose odiivity 1n Candida albicans. Saboraudio.
1982;20:1 520,

13. RuchelR, De Bernards F, Ray T1, Sullvan PA, Coleg. GT Condida ackd
profinasss. | Med Vet Mycol. 1992; 30 |Supg! 11123132,

14. Boatio HF, Moroas MS, Machads AR Girao MIBC, Fischman .
Comeloclio enfre os resuliados loboratorials e os sinals e sinfomas
clinicos das poclentes com candidiass vwhovaginal & relevancio
dos porcelros seeuols no manwiensao do infecgc am 580 Pawslo,
Brosil. Rev Bros Ginecod Olbslet, 2007, 25{2):80-4.

15. Benawides JL, Rodriguez DS, Menchoca RT, Gonzalez G, Gonzalez
ES, Tristan ER. Especies de Candida no albicans en la consulio
de ginecologio. Med Universitoria. 2007 9(37):161-5.

1. Mendlng W, Pinto De Androde M, Gutschmidt |, Ganterberg R,
Presber W, Schonian G. Strain specificity of yeasfs isolofed from
differant locations of women suffering from voginal condidoses,
and thelr partmers. Mycoses. 2000;43(11-12):387-92.

17. Myirjesy P Seaney SM, Grody MH, Jordon CA, Buckley HE.
Chronic fungal vagintis: the value of cultures. Am | Crbstet Gynacal,
19051733 B 1]:0203.

18. Rylonder E, Berglund AL, Krassny C, Petrinl B. Vubwowvaginal
candida In a young sexually octive populahon: prevolence and
ossoclation with oro-genthel sex and freguent poin af Infercoursa.
Sex Tronsm Infect, 2004:80(1)-547.

1%. Holanda AAR, Femondes ACS, Bersrrao M, Ferreiro MAF,
Holanda MRR, Holonda JCP =t ol. Condidiase vubovaginal:
sinfomatclogio, fofones de oo e colonizopdo anal concomibanis:
Rev Bros Ginecol Obshet. 2007;29(1):39.

20. Dan M, Kanett M, levin D, Poch F Somra Z. Voginifls In o
gynecologic procice In lsroel: couses ond risk foctors. lsr Med
Assoc | 200359462932,

21. Farrer ). Vaginal candidosts: epidemiological and eticlogical
foctors. Int | Gynoecol Obsiet. 2000;71 Suppl 1:521-7.

22, Spiniflo A, Bernuzzl AM, Cavinl C, Gulmineft R, Luzi 5, De Sanfolo
A Tha refafionship of bocernal vaginosts, Condida and Trichomonas

infection bo symplomatic vaginitis in postmencpavsal womem
afending o vaghnitts clinlc. Maturtios. 1997:2713):253-60.

23. Potel DA, Gillespte |, Schel |0, Leaman D, Nyirjasy M, Wtz MY,
etal. Risk factars for recurrent wulvevaginal candidiasts in woman
recetving matnienance onttfungal fherepy: results of a prospaciive
cohort sy, Am | Obstet Gynacol. 2005;190{3]:644-53.

24. Reed BD, Gorenflo DW, Gillespis BW, Plerson CL, Tazove P
Sexual behaviors and offer risk foctors for Condida vubaovaginifs.
1 Women: Health Gend Based Med. 2000;9]4):445-55.

25. Monod M, Borgvon ZM. Secreted probeinases and other vinsdence
mechanisms of Condida albicans. Chem immuncl. 2002;81:11.2-
28.

26. Ombrella AM, Rocca L, Romos L. Actividodes protelnasa y
fosfoliposa de cislomientos de Condido olbicans provenienies
de secracionss voginales con distintos valores de pH. Revisio
Iberoam Micol. 2008;25[1):1214.

181




13

Molecular and phenotypic characterization of Candida sp strains from vaginal fluid

adults women

Keith Cassia da Cunha, Juliana Rodrigues Cintra, Natalia Seron Brizzotti, Jorge Meneses
Nunes, Lucia Buchalla Bagarelli, Analy Salles de Azevedo Mello, Mara Correa Lelles
Nogueira, Denise Cristina Mos Vaz, Luiz Carlos de Mattos, Luiz Zaror Cornejo, Margarete

Teresa Gottardo de Almeida.

Laboratério de Microbiologia, Departamento de Doencas Dermatoldgicas Infecciosas e
Parasitérias - Faculdade de Medicina de S&o José do Rio Preto — (FAMERP)

* Corresponding autor:

Profé Dr2 Margarete Teresa Gottardo de Almeida

Laboratério de Microbiologia - FAMERP

Av. Brigadeiro Faria Lima, 5416, Vila Sdo Preto

CEP: 15090-000 — S&o José do Rio Preto, Sdo Paulo

FONE: (017) 32015741

margarete@famerp.br



14

ABSTRACT - Candida albicans is widely recognized as the pathogen often occurring in
vulvovaginal candidiasis. The aim of this study was to compare the genotypes of all
samples, with virulence determinants (phospholipase, proteinase, amylase, gelatinase,
haemolysin, thermotolerance and biofilm), and to in vitro antifungal susceptibilities. Three
hundred and thirteen samples of vaginal fluid of were collected from women with or
without symptomatic indications to VVC, including vaginal itching, abnormal discharge,
soreness and dyspareunia to mycological investigation. The antimicrobial susceptibility
was evaluated for 4 drugs (fluconazole, Itraconazole, ketoconazole and amphotericin B, by
dilution method (M27A2- CLSI). Yeasts were submitted PCR (polimerase chain reaction),
RAPD (randomly amplified polymorphic DNA), and to RFLP (Restriction fragment lenght
polymorphic), this last one, used for identification of Candida dubliniensis. Considering
prevalent species, C. albicans showed higher sensitivity patterns to azoles and, the majority
produced several virulence factors, independent of origin, infection or colonization.
Statistical analyses allowed to identification of 17 clusters with total genetic relatedness,
and others with minor or outright strains unrelated. There was no correlation between the
genetic patterns with virulence and antimicrobial susceptibility, suggesting that, the
amplified genetic regions might be related to other biological events. The inclusion of other

primers could allow higher association among C. albicans strains.

Key-words: Candida sp - RAPD-PCR - Genotype-Phenotype Correlations - Candidiasis

Vulvovaginal.
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INTRODUCTION

Vulvovaginal Candidiasis (VVC) is an infection / inflammation of the lower female
genitourinary tract, especially the vulva and vagina caused by normal inhabitants of the
vaginal mucosa (Ferrer, 2000; Mendling e Seebacher, 2003; Rosa e Rumel, 2004; Schaller,
2006). It has been considered one of the most common diagnoses in daily practice of
gynecologists (Corrigan, Clancy et al., 1998; Corsello, Spinillo et al., 2003; Rylander,
Berglund et al., 2004; Sobel, 2007), and its incidence has increased from 25%, in the
general female population, to 42% among adolescents, becoming the second largest genital
infection in the United States and Brazil (Corsello, Spinillo et al., 2003; Barousse, Van Der
Pol et al., 2004; Rylander, Berglund et al., 2004). Approximately three-quarters of women
will experience an episode of VVC at least once in their life and 5-8% of them will have
more than four attacks within a year; this condition has been designated as recurrent VVC
(RVVC) (Mardh, Novikova et al., 2003; Marrazzo, 2003; Patel, Gillespie et al., 2004). To
the last one, C. glabrata is considered as the main etiology, whose profile present lower

susceptibility to the imidazole drugs (Ziarrusta, 2002).

VVC is not traditionally considered a sexually transmitted disease; nevertheless, the
transmission of candida can occur during vaginal intercourse. Particularly, Candida
transmission and sexual behaviors are linked to RVVC, and, epidemiological evidence
suggests that anogenital and, especially, orogenital can be envolved .Since the symptoms
are not pathognomonic, the main clinical complaints are itching, vaginal discharge,
burning, dispaurenia, dysuria, swelling and redness of the vulva and vagina (Sobel, 1990;

Edwards, 2004; Rosa e Rumel, 2004).
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The VVC is caused by yeast (Ziarrusta, 2002), which in 80 to 90% of the cases C.
albicans is its major pathogen and, in 10 to 20%, other species, known as non-albicans (C.
tropicalis, C. glabrata, C. krusei, C. parapsilosis, C. pseudotropicalis, C. lusitaniae and C.
dubliniensis). Recent data, present C. glabrata as the second species most frequent in VVC
(Pichova, Pavlickova et al., 2001; Corsello, Spinillo et al., 2003), and more rarely,
Saccahromyces cerevisiae, Rhodotorula sp, sp and Trichosporon, (Acikgoz, Sancak et al.,
2004; Lopes Consolaro, Aline Albertoni et al., 2004; Us e Cengiz, 2007). These last ones
are detected in about 30% of adult healthy women (Lopes Consolaro, Aline Albertoni et al.,

2004; Rosa e Rumel, 2004; Rylander, Berglund et al., 2004).

The relationship between parasite and the host depends on the balance between the
virulence of the organism and defenses (Nardin, 2000). In fact, the colonization of the
vaginal epithelium and the subsequent decline of immune response observed in situations
of immunosuppression, such as diabetes mellitus, pregnant women, transplant etc, are
considered predisposing factors. The adoption of carbohydrate diet, synthetic clothing,
certain sexual practices (oral and anal), intrauterine devices and the use of hormonal
contraceptives are some others additional factors (Sobel, 1985; Mardh, Novikova et al.,
2003). Here, the availability of glycogen in the vaginal environment, due to the high levels
of female hormones, especially progesterone, serves as an excellent carbon source for

growth and germination of yeast (Sobel, 1990).

Considering the vaginal microbiota, the lactobacilli act as a defensive barrier to the
VVC, once they compete for nutrients, undertake a process of co-aggregation, reduce the

adhesion of fungi to vaginal epithelium and produce substances that inhibit the germination
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of filamentous fungi (Ziarrusta, 2002). C. albicans is considered as a model of fungal
virulence factors (Chaffin, Lopez-Ribot et al., 1998; Haynes, 2001; Shin, Kee et al., 2002;
Naglik, Rodgers et al., 2003; Tavanti, Pardini et al., 2004; Medrano, Brilhante et al., 2006;
Shinobu, Ogatta et al., 2007).

In view of its ability to form biofilms, fungal cells initially adhere to surfaces
through specific host factors (fibronectin and fibrinogen) and nonspecific ones
(hydrophobic and electrostatic forces from the cell surface) (Donlan e Costerton, 2002;
Ramage, Saville et al., 2005). In biofilms, organisms are involved in a dense matrix of
polysaccharides, which can interfere with the mechanisms of protection against attacks
generated by the environment, nutrient availability, metabolic cooperation and acquisition
of new genetic traits (Douglas, 2002). In VVC, this event was detected specially in carriage
of intrauterine devices (IUDs) and contraceptive vaginal rings (Douglas, 2003; Camacho,

Consolaro et al., 2007).

The ability of pathogens to acquire iron is extremely important for their survival and
ability to produce infection. Several fungi, specially C. albicans (Pendrak, Chao et al.,
2004; Pendrak, Yan et al., 2004a; b), produce proteins, enzymes and haemolysins for
intracellular iron acquisition (Manns, Mosser, Buckey, 1994; Watanabe, Takano et al.,
1999; Luo, Samaranayake et al., 2001). In addition, the hydrolytic enzymes, phospholipase
and proteinase, involved in nutritional and metabolic processes of micro-organisms are
related to the degradation and invasion of host cells during infection (Van Burik e Magee,
2001). The maintenance or spread of fungal infections is conditioned on the ability of fungi

to survive under different temperatures, that the human body present (Mccusker, Clemons
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et al., 1994). However, under extreme ones (39 to 42 ° C), few groups of fungi can grow,
so, they are considered thermo-tolerant and therefore more virulent (Almeida, Scully,

2002).

Several agents are available for the treatment of vulvovaginal candidiasis.
Antifungal agents commercially available for the treatment of VVC include the following:
imidazole antifungals (eg, butoconazole, clotrimazole, miconazole), triazole antifungals
(eg, fluconazole, terconazole), and polyene antifungals (eg, nystatin) (Antonopoulou, Aoun
et al., 2009; Liu, Fan et al., 2009). Nevertheless, this treatment has been done empirically,
since the laboratory diagnosis and evaluation of antimicrobial susceptibility have been
rarely required by physicians (Sobel, Zervos et al., 2003; Richter, Galask et al., 2005). The
frequent contact to drugs, especially azoles, has increased the occurrence of resistant fungal
species, especially C. krusei and C. glabrata (Padua, Guilhermentti, Svidzinski, 2003).

Advances in molecular biology in the last two decades have allowed the
development of rapid molecular genotyping techniques for clinical and epidemiological
analyses. Among the current molecular techniques for the genotyping of yeast strains, PCR
fingerprinting and random amplified polymorphic DNA (RAPD) analysis, are in wide use.
Both genotyping methods have high discriminatory powers and reproducibility; they
require little starting material and are rapid and simple to perform (Guarro, Gene et al.,
1999).

The aim of this study was identify and differentiate Candida sp from adult women

with or without clinical symptoms to VVC by phenotypic and genotypic methods,
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including analysis of virulence factors and antimicrobial susceptibility considering its
relation with genetic patterns.

MATERIAL AND METHODS

This study involved 313 women with or without clinical symptoms of VVC, who
visited the Obstetric and Gynecology Service in a teaching Hospital, State - SP. Informed
consent was obtained from each patient that participated in the study: exclusion criteria
included pregnancy, AIDS and diabetes. The information on each woman allowed
categorizing in groups according to demographics aspects, clinical status
(infection/colonization/ recurrence), adoption of treatment and symptoms to vulvovaginal
candidiasis (VVC). VVC were defined as following: presence vaginal Candida species,
plus signs and symptoms: abnormal vaginal itching or discharge, vaginal erythema or

edema.

The vaginal fluid was collected by swab and followed for direct examination and
fungal culture. Yeasts were identified by germ tube test, chlamydospore test, CHROMagar,
and carbohydrate assimilation assays.

Phospholipase activity assays were performed, according to Price et al, 1982;
proteinase (Ruchel, Debernardis et al., 1992); amylase and gelatinase (Lacaz, 2002),
haemolysin (Luo, Samaranayake et al., 2001); biofilm (Shin, Kee et al., 2002; Jin, Yip et
al., 2003) and thermotolerance at 39 / 42° C according to the methodology described by
Llanos (2006). Each isolate was tested in duplicate.

In vitro antifungal activities of fluconazole (SIGMA), itraconazole (SIGMA),

cetoconazole (SIGMA) and amphotericin B (SIGMA) were performed by microdilution
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according CLSI recommendation, including interpretative breakpoint presented in (Table
1), for each clinical isolate and ATCC strains (C. albicans 64548 and C. glabrata 2001).

The Candida sp strains were grown in broth, harvested, and the DNA extracted
using the method outlined in Bolano (2001).

All the isolates prior classified as C. albicans by phenotypic analysis, were
submmited to genetic investigation by RFLP to differenciate C. dubliniesis, as protocol
described by Trost (2004). Oligonucleotide primers for polymerase chain reactions (PCR)
were obtained and designed to amplify the internal transcribed spacer regions 1 (ITS1) and
2 (ITS2). Primer 1 bind to 18 S rDNA and primer 2 to 25/28S rDNA, representing highly
conserved regions of DNA: primerl(5-GTCAAACTTGGTCATTTA-3’);primer2(5"-
TTCTTTTCCTCCGCTTATTGA- 3’). Restriction digests were set up with 12 pl of PCR
products and 1 U of the enzyme (Mwol, New England Biolabs®, EUA), incubated for 2h
at 60° C. Restriction fragments were separated by electrophoresis in 2% agarose gels,
including DNA Ladder Fermentas 100 pb. The gels were stained with ethidium bromide
and analysed by KODAK Gel Logic 2200 System. The restriction lenght polymorphism of
PCR products show fragments with 141, 184 e 261 pb to C. albicans and 264 e 325pb to
C. dubliniensis.

The genotyping of C. albicans strains were performed by PCR according to the
protocol described by Sugita (2002). The reaction occurred with two primers designed for
the identification of genotypes recognized as A, B and C; one spans the intron site in the
26S of rRNA gene:CaLSU-F (5’GTTAATCCATTCATGCGCGTCAC-3’) and CaLSU-R

(5’TTTCTGCCCAGTGCTCTG-3).
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The oligonucleotides B14 (5’- GATCCAGTCC-3’) to C. albicans strains, and OPE
- 18 (5° - GGACTGCAGA - 3’) to other Candida species were used the RAPD-PCR
reaction. Usually 40 ng of total DNA were added to a 25 pl reaction containing 2.5 pl of 10
X PCR buffer (100 mM Tris-HCI, pH 8.3, 500 mM KCIl, 3.5 mM MgCl2), 4 ul of ANTP
mix (1.25 mM each dNTP),0.5 pl (50pmol) of primer, 0.5% Tween 20 and 1.0 unit of Tag
DNA polymerase (Fermentas), and the DNA (1 ul-40ng) was used in the reaction. Cycle
conditions were 94°C for 1 min, 40°C for 1 min, 72 °C for 2 min, 45 cycles and a final
extension at 72 °C for 10 min, in a Gene Amp® PCR Systems 9700 thermocycler. PCR
products were size separated in agarose (1.5%)/1XTBE gel electrophoresis for 30 min at
100 V, 2:30min at 50V, stained with 0.5 pg/ml ethidium bromide for 10 min.

The analysis of results of RAPD was assessed by dendrogram (GEL COMPAR I

versdo 4.5 Bionumerics (Applied Maths, Kortrijk, Bélgica) according to similarity of band
patterns. The Dice metric was the statistical methods chosen to calculate the similarity
coefficients of sample pairs (UPGMA). Dendrograms based on a pairwise distance matrix
of the DNA samples were generated By UPGMA: it was considered the tolerance of 2% to
compare bands (Soll, 2000).
For all the variables found, the Fisher’s Exact Test was used for statistical analysis.
Samples were classified as identical (correlation of 100%); highly related samples (90%);
moderately related samples (80%) and unrelated samples (< 70%).

The study was approved by the Ethics Committee of the Medicine University from

Sao José do Rio Preto, written consent was obtained from all the women.
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RESULTS

After informed consent assigned of three hundred and twelve patients, the clinical
specimens had been collected from a total of 138 women with symptomatic indications
(infection) and 174 without symptoms (colonization). In this study, the main complaint of
symptomatic patients was: soreness (68%), discharge (65%) and vaginal itchy (61%). The
first one was associated to positive culture in 57 patients, which the majority originated
from infection.

The positively detected in laboratory tests occurred by direct examination in 35,5%
(111) and by culture 40% (125). For this last one, 81 samples were obtained from infection,
and 45 from colonization. One patient had mixed infection, with two Candida species: C.
albicans and C. glabrata. Differently, with 41% of patients was observed clinical
suspicious of VVC (over two symptoms), and negatively for laboratory tests.

C. albicans strains occurred in 84,9% (107) of the cases, followed by non albicans:
C. glabrata 5,5% (7), C. parapsilosis 3,75% (4), C. tropicalis 1,6% (2), and others, in the
lower frequency with 0,8% (1) each one, C. guilliermondii, C. catenulada, C. dubliniensis,
Rhodotorula mucilaginosa, Saccharomyces cerevisiae, and the algae Prototheca
wickerhamii. Considering asymptomatic group as origin of non albicans strains, (11) five
revealed history of recurrence. In view of the age, it was observed that non-albicans
candida occurred in 50% of the older women (over 34).

Given this microbial diversity and the high prevalence of some, the phenotypic and
genotypic analysis included C. albicans (72/35) and C. glabrata (2/5), from symptomatic

and asymptomatic carriages, respectively.
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About 70% of the patients (88) had history of recurrent vulvovaginal candidiasis
(RVVC), and, associated with C. albicans originating from infection and colonization, 57 e
21 samples, respectively (p=0,0622). This specie, in association with recurrences and
sexual practices, showed that, 45% of them were originated from women which adopted
vaginal and oral practices. Regarding the association between RVVC and C. glabrata, in
the present data it was found only one strain, originated from infection, and two, from
colonization.

Antifungal drug susceptibility testing of yeasts from symptomatic patients: In the
present study, all the strains of the C. albicans (72) exhibited susceptibility for
amphotericin B (MIC ranged from 0,03 to 0,5ug/mL). For ketoconazole, 96% (69) were
susceptible (MIC from 0,03 to 0,125ug/mL); one, sensible dose dependent (MIC 0,25
pg/mL) and 3% (2) resistant (MIC 8 to 16ug/mL). For itraconazole, 92% (66) were
susceptible (MIC 0,03 to 0,125pg/mL); 5,5% (4) sensible dose dependent (MIC 0,25 to
0,5ug/mL) and 3% (2) resistant (MIC 1 to 16pg/mL). All the strains, except one 97% (71),
were susceptible to fluconazole (MIC 0,025 to 8ug/mL). This exception showed resistance
with MIC of 64pg/mL.

C. glabrata strains showed susceptibility for amphotericin B 100%, but
resistance to azole antifungal drugs (e.g. fluconazole, ketoconazole and itraconazole).

Antifungal drug susceptibility testing of yeasts from asymptomatic patients:
considering C. albicans strains, no resistance was detected to Anfotericina B and to
fluconazole, however one strain, for this last one, was sensible dose dependent (MIC
16pg/mL). For ketoconazol 94,1% (33) were susceptible (MIC 0,03 to 0,125ug/mL); 2,9%

(1) sensible dose dependent (MIC 0,25pg/mL), and 2,9% (1) resistant (MIC 4pg/mL).
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Suscetibility to itraconazole (MIC 0,03 to 0,125pg/mL), was observed in 88,2% (31) and,
11,7% ( 4) sensible dose dependent (MIC 0,25 to 0,5ug/mL).

Interestingly, all C. glabrata strains exhibited susceptibility to amphotericin B (MIC
0,06 to 0,25ug/mL). In contrast, resistance was observed for ketoconazole and itraconazole
(MIC 2 tol6ug/mL), in 80% (4) and 60% (3), respectively. Once more, this same
phenotype appeared to fluconazole in 60%(3), but now with higher MIC values (64
to128ug/mL). The dose dependent susceptibility occurred in two isolates for itraconazole
(MIC 5pg/mL) and one for fluconazole 32ug/mL.

Virulence determinants: several virulence factors were detected for C. albicans and
C. glabrata (Table 2). Considering C. albicans from symptomatic and asymptomatic
groups, biofilm and haemolysin production was detected, with significant statistical
difference (p=0,06) and (p=0,0021), respectively. For others virulence determinants the
results showed a statistically insignificant difference. Nevertheless, the compared analysis
between C. albicans e C. glabrata, revealed statistical significant differences: for
proteinase (p 0,0156), phospholipase (p 0,0005), haemolysin (p 0,0003), gelatinase (p
0,018), amylase (p< 0,005) and biofilm production (p 0,003). In addition, considering
thermotolerance test, no difference significant was observed.

All the strains of C. albicans obtained from symptomatic women showed high
prevalence of the A genotype 83,5% (61), followed by B 13,5% (10) and C 3% (2); to the
asymptomatic group, 79,5% (27), 17,5% (6), 0,35%(1), respectively (Figure 1). Upon
statistical analysis, the association among antimicrobial resistance, virulence and the

genotypes, showed no significant statistical difference.
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The RAPD genotyping assay that was applied to study the genotypic characteristics
of C. albicans, using one decameric primer, revealed 64 profiles which were used to
construct the dendrogram, (Figure 2). The genetic similarity among the samples led to the
formation of two main interdependent clusters, which presented similarity coefficient of
28%. Subsequent analysis of these clusters demonstrated the existence of 4 subgroups with
similarity rates from 39 to 80%. Ten clusters with similarity rate of 80% were found (31
isolates), in addition of 17 clusters with total genetic identity (61 samples). The clonal
nature analysis for the clusters, with high similarity (over 80%), showed that 8 were
composed exclusively by strains from infections; 10 from both colonization and infection,
and just 1 from colonization.

Among 107 isolates of C. albicans, considering the susceptibility antimicrobial,
only ten presented with congruent phenotypic and genotypic profiles.

Considering individual genetic patterns among the isolates, the greatest and smallest
number of bands found was 9 and 2 (from infection), and 7 and 3 (from colonization),
respectively. These fragments had molecular weights ranging from 350 to 5000 bp (Figure
3). Only one monomorphic band (510 pb) were found in 100% of C. albicans.

Based on the genetic identity profile and genotype analysis, there was a main cluster
of genotype B that grouped 8 samples of C. albicans with 100% of identity among them,
and another 8, with lower similar pattern (88%). Once more, those categorized as genotype
A formed 11 clusters (100%) with 43 samples. Differently, the genotype C was randomly

distributed without any specific clonal formation.
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Presently, the association between genetic similarity patterns and virulence factors
was found in 61 strains (clusters with 100% of identity) and in 31 (similarity ranging from
80% to 99%), (Table 3).

It could be observed that C. albicans resistance strains neither from RVVC or VVC
were no clustered together on the dendrogram analysis.

Considering C. glabrata strains (7), it was not found any cluster with total genetic
similarity. In spite of, cluster with highest genetic identity profile (90%), included two
isolates, one from infection and the other from colonization. For colonization group, tree
samples integrated one cluster with 80% of genetic identity, (Figure 4).

DISCUSSION

This study was undertaken because of lacking of epidemiological data on this
subject in our country. The diagnosis and therapies for treating vulvovaginal candidiasis
cases often depends on estimates of individual and personal experience.

Several clinical manifestations of vulvovaginal candidiasis has been described:
pruritus, hyperemia, vaginal discomfort and leucorrhea, burning soreness and abnormal
vaginal discharge,(Moreira e Paula, 2006). Soreness and vulval itching has been reported
as the most important complaint in women with VVC; however, it can also be present in
other vaginitis (Ahmad e Khan, 2009). In fact, in the present study, as well as in Sobel
1998, they were the main complaints especially in infection strains; high concentration of
yeast in vulvar epithelium leads to these symptoms due to the metabolites of fungus. In
contrast, as detected here, pruritus was observed in women with negative culture; this might
be due to another cause, such as individual patterns of immune response (Lopes Consolaro,

Aline Albertoni et al., 2004; Owen e Clenney, 2004).



27

Microscopic study for yeast was less affectivity them culture. As described
previously (Jindal, Gill et al., 2007), the difference in the sensitivity of direct microscopy
may be due to variations in the inoculum. Therefore, if the microscopy failures, the
diagnosis based on culture of vaginal secretions, increases the sensitivity; hence, the
necessity to recommend this procedure to patients, even before the adoption of the
antifungal therapy. In addition, when facing negative laboratory tests in symptomatic
women, it is essential to consider either another etiology than fungus, or a previous
antifungal treatment which leads to the inhibitory action.

Today, the use of chromogenic media is recommended, in order to establish a rapid
presumptive diagnosis for groups of yeast, commonly associated with human infections
(Boatto, Moraes, 2007; Andriolli, 2009). In fact, the usage of Chrom agar Candida
(DIFCO) addopted in this analysis, with 3 days of incubation allowed detecting one case of
VVC of multiple etiologies.

C. albicans is the most prevalent etiologic agent in vulvovaginitis, and the
occurrence has been ranging from 47 to 74.5% (Ahmad e Khan, 2009; Andrioli, 2009;
Giusiano, Rojas, Toma-Vanacore, Mangiaterra, 2009). C. albicans strains, in the present
study, were detected in higher percentage (85%), in accordance with others studies
(Mendling e Seebacher, 2003; Rosa e Rumel, 2004).

Our data, as with other investigations (Boatto e Moraes, 2007; Holanda, 2007;
Andriolli, 2009), showed the emerging of non-albicans species for both VVC as for the
control group (19), namely: C. glabrata, C. parapsilosis, C. tropicalis, C. catenulada, C.
dubliniensis and C. guilliermondii. These species can remain in the vaginal mucosa as

colonized strain during the interval periods of occurrence of VVC, even under antifungal
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therapy which does not fully eradicate them. Its higher occurrence among elderly patients
might be considered here due to drastic changes in hormonal balance observed during the
menstrual cycle, menopause or after estrogen treatment. Furthermore, in older age the
immune response could be weak 12: (Okungbowa, Isikhuemhen et al., 2003; Galle e
Gianinni, 2004). Therefore, non albicans species should be considered in clinical practice,
especially in such abnormal conditions. Although less frequent, Rhodotorula mucilaginosa
and Saccharomyces cerevisiae, are considered as etiology of VVC, here detected and in
some studies (Mccullough, Clemons et al., 1998; Dan, Kaneti et al., 2003; Buscemi,
Arechavala et al., 2004; Lopes Consolaro, Aline Albertoni et al., 2004; Ferrazza, 2005;
Jackson, Mullings et al., 2005) which changes, in part, the epidemiological nature. These
agents appear as potential pathogen, since there is less sensitivity to azole derivatives
(Savini, Catavitello et al., 2008). In fact, the isolate from the present investigation showed
dose-dependent sensitivity to fluconazole. Therefore, further studies must be performed
with higher number of samples for more specific results.

Our data corroborate with other studies that showed C. glabrata, as second main
pathogen of VVC (Suérez e Fernadndez, 2003; Ahmad e Khan, 2009; Giusiano, Rojas,
Toma-Vanacore, Mangiaterra, 2009), and associated with elevated MIC levels for the
azoles, the most commonly prescribed class of antifungal drugs. This event occurs here,
even without diabetic women; this population may experience higher risks of infection by
this species (Spinillo, Pizzoli et al., 1993; Spinillo, Michelone et al., 1994; Okungbowa,
Isikhuemhen et al., 2003). The eradication of C. albicans by antifungal therapy, has led to
the selection of fungal species more resistant, and this is considered one of the causes of

higher persistence of C. glabrata in some pathologies or as asymptomatic carriages.
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C. dubliniensis, is a new, recently described species of yeast, first described in HIV
patients with oral candidiasis (Sullivan e Coleman, 1998). Since then, infections by this
yeast have been widely reported, including vaginal disorders (Odds, Van Nuffel et al.,
1998; Pruthi, Al-Janabi et al., 2003; Acikgoz, Sancak et al., 2004). According to these
reports, the present study, relates this species, although sporadic as etiology of VVC.
Recently, it is estimated that 2% of the yeasts identified as C. albicans are actually C.
dubliniensis, because this species shares many phenotypic and biochemical characteristics.
The definitive identification of C. dubliniensis is still a problem to routine laboratories that
need improve the diagnosis.

Recurring vulvovaginal candidiasis (RVVC) is a common vaginal discharge
affecting 5% of all women at least once in their life; this event has C. albicans as the main
etiology and here, the results were in concordance, particularly with those originated from
infections. The transmission of Candida sp and sexual behavior are linked to recurrent
vulvovaginal candidiasis (Boatto e Moraes, 2007). In addition, it is reported that, in 20% of
cases of VVC, the yeast can be originated from intestinal tract, oral cavity, perineum of
sexual partners (Fidel e Sobel, 1996; Mendling e Seebacher, 2003; Rosa e Rumel, 2004).
At this way, in the present, 45% of patients adopted vaginal and oral practices, which is
believed to be one way for acquisition of fungus among partners. (Spinillo, Carratta et al.,
1992; Sobel, Faro et al., 1998; Bailey, Benato et al., 2008).

The relation between resistance profiles presented by pathogenic yeast and relapses
has been frequently observed in clinical practice. This study aimed to evaluate the profile of
susceptibility to antifungal drugs, commonly elected as treatment of VVVC, and here, most

of them showed high in vitro activity against the isolates of C. albicans. Frequently, the
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sensitivity patterns are higher when C. albicans colonizes the vaginal mucosa, since in this
status, antifungal therapy is not indicated for its eradication.(Richter, Galask et al., 2005;
Sobel, 2007; Shahid e Sobel, 2009). All strains originated from women submitted to
previous antifungical treatment, showed lower sensibility or resistance to azoles, data also
found in other studies (Pirotta e Garland, 2006; Jindal, Gill et al., 2007; Mohanty, Xess et
al., 2007). These drugs, often adopted as a single dose, might eliminate the symptoms, but
are not capable of producing neither clinical nor microbiological cure.

As reported in this work, C. glabrata resistant to azoles occurred in 50%, among
women with previous exposure to these drugs. It is known that such drugs promote
selective pressure on several species, especially for the non albicans, which has high
resistance levels (Richter, Galask et al., 2005). Although, detected in fewer cases, it was
seen concomitant resistance patterns to fluconazole, itraconazole and ketoconazole. This
suggests the occurrence of crossed resistance, event described by other researchers (Pirotta
e Garland, 2006; Boatto e Morares, 2007).

Most women were infected (71) or colonized (34) by C. albicans highly sensible to
fluconazole, emphasizing the limited action of this fungistatic agent for controlling the
yeast in the vaginal mucosa, in spite of the clinical success of azoles. This event suggests
that other factors besides antimicrobial action are involved with either eradication or
maintenance of the yeast on the epithelium.

Many authors have discussed main differences in virulence of C. albicans
originated from distinct clinical specimens (Richardson, Kearns et al., 1982; Wingard, Dick
et al., 1982). However, little is known about this species in vaginal mucosa during the

infection and colonization episodes. As already noted, pathogenesis of C. albicans is
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regulated by various virulence factors, among these, the production of extracelular
hydrolytic enzymes (phospholipase, proteinase). Even so, the production is not limited for
this species, once its presence was observed in C. glabrata, C. tropicalis, among others
(Ghannoum, 2000; Ombrella, Racca, Ramos, 2008). Corroborating with these studies,
regarding secreted proteinase, similar percentual values were found: C. albicans (76%) e C.
glabrata (28,5%). As reported before (Van Burik e Magee, 2001; Oksuz, Sahin et al.,
2007), C. albicans is known to secrete phospholipases, and here, a large number of C.
albicans strains produced this enzyme. These differences in percentage are due to various
conditions related to either parasite or the host: concerning the first one, the combined
synthesis of multiple virulence factors following very slight environmental modifications
(Cutler, 1991); about the latter, for example, the nature of the immune response, distinctive
anatomical origins of the infection or colonization (blood, oral, urogenital and fecal
mucosa, etc), and the infection stage (Basu, Gugnani et al., 2003; Oksuz, Sahin et al.,
2007). Comparing C. albicans and non albicans, originated from both symptomatic and
asymptomatic women in face of high potential virulence factors, it was noted a larger
tendency to the first towards pathogenesis (p=0,8).

In this investigation, corroborating with other researches (Shimizu, 1988; Kumar,
2009), the synthesis of gelatinase was observed in 98% of isolates of C. albicans and
71.5% of C. glabrata, but neither related with the variables studied, which demonstrate its
limited value as epidemiological marker.

Amylase was produced by C. glabrata, but the results were discordant with those

published by Tsuyoshi (2005), for the majority of the isolates, except one, presented this
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phenotype. However, its rare occurrence in C. albicans, is in agreement with the results
presented by Rosa, Pereira, Rosa, Hofling (2000).

The hemolytic activity is associated with the ability of pathogens to acquire
intracellular iron from the host cell (Manns, Mosser, Buckley, 1994). In this study,
haemolysin was highly produced C. albicans (83%), corroborating previous studies
(Shinobu, Ogatta et al., 2007; Rorig, Colacite, Abegg, 2009). In contrast, here, as well as
in other studies (Luo, Samaranayake et al., 2001; Rorig, Colacite, Abegg, 2009) lower
levels of this protein were noted in Candida non albicans. In fact, only a single C. glabrata,
originated from a symptomatic patient, produced such protein seen in blood agar surface.
The culture established with different blood types (sheep or human) can hinder the
production of haemolysin, especially for the group non albicans, usually considered less
virulent.

The ability of adhesion to substrates is an important parameter for pathogenesis of
various infectious diseases (Shin, Kee et al., 2002; Laffey e Butler, 2005).In the present
investigation, considering the prevalent species (C. albicans), derived from symptomatic
patients, the biofilm was detected in several samples (high producer), as in studies of
Gasparetto, Negri, Paula, Svidzinski (2005) and Pruthi ( 2003). Considering C. glabrata,
this unusual event occurred only in isolates from symptomatic women. Although this
species is considered a lesser producer of biofilm (Gasparetto, Negri, Paula, Svidzinski
2005), in the present study, they produced concurrently other virulence factors, which may
have contributed to the symptoms.

Temperature extremes of growth are closely related with enzymatic machinery of

various microorganisms, including fungi, and its relationship with disease has been
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discussed by several authors (De Llanos, Fernandez-Espinar et al., 2006; Rorig, Colacite,
Abegg, 2009). The analysis of this parameter presented here, in C. albicans and C.
glabrata, showed thermotolerance, but no correlation with the variables in both groups.

Given the many limitations of phenotyping methods, molecular biology
methodology have been adapted for use as molecular identification. Recent advances in the
use of molecular DNA analysis have facilitated the development of identification systems
at a species level (Dembry, Vazquez et al., 1994; Williams, Wilson et al., 1995; Barchiesi,
Di Francesco et al., 1997; Del Castillo, Bikandi et al., 1997; Diaz-Guerra, Martinez-Suéarez
et al., 1997; Taylor, Geiser et al., 1999).

This investigation, in according to Shinobu (2007), showed the genotyping A as
prevalent. Although statistical analysis did not reveal significant differences, considering
higher casuistic for both groups, this result could be expected. In fact genotyping A is
considered more virulent, could be responsible for cases of infection. Among others
genotyping it was not possible to correlate with virulence factors because of rare cases.

Here, it was studied the patterns of strain relatedness among pathogenic yeasts from
within and among groups of women, to determine whether there were significant
associations between genotype and host condition, virulence and antimicrobial
susceptibility. Unique genotypes were identified in 64 samples by random amplified
polymorphic DNA analysis. Genetic similarities among groups of strains were calculated
and compared. It was found no significant difference in the patterns of relatedness of strains
from vagina, regardless of host conditions. The yeast of all two host groups had similar

species and genotypic diversities. Furthermore, a multiple host can be colonized or infected
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with unique or multiple genotypes of the same species, indicating dynamic processes of
yeast on women, as was previously reported by (Xu, Boyd et al., 1999).

It was noticed that although all those cases occurred from 2006 to 2009, there was
epidemiological link noted for 61 cases (symptomatic and asymptomatic). Also, the isolates
recovered exhibited equal genetically patterns and susceptibility profiles for 11 isolates. In
according to virulence factors, there were no specific patterns related among them. It is
possible that genes encoding virulence factors are located in another position of genome, or
upon exposure to different environmental signals could be a key mechanism of
pathogenicity. . If such is the case, profiles of gene expression and in vitro modulation of
virulence under different microenvironmental conditions should be investigated in parallel
with genotypes in future studies aimed at understanding the pathobiology of C. albicans.

In a clonal model of development, different profiles of a unique polymorphic
marker may be associated with variations in pathogenicity, whether or not this polymorphic

marker is physically close to the genes involved in pathogenic mechanisms.
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512ph

Figure 1: Electrophoresis of the DNA band of three genotypes of C. albicans:

genotype A (133pb), B (512pb) and C (133 and 512pb).
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Fugure 2: Dendrogram for all 107 isolates of C. albicans patients, generated from
RAPD obtained with primer B-14.
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Figure 3: Electrophoretic separation of RAPD-PCR products obtained with primer B14 of

C. albicans. Molecular size markers 1 kb DNA . Hallmark monomorphic band.
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Figure: 4 Dendrogram for all 7 isolates of C. glabrata from patients with or without
symptoms, generated from RAPD obtained with primer OPE-18.
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Table 1: Values of interpretative breakpoint for antifungal drugs: MIC(pug/mL)

Drugs Sensible (S) Dose-dependent Resistent (R) References
Susceptible
(DDS)
Fluconazole <8 16-32 >64 CLSI, 2002
Itraconazole <0,125 0,25-0,5 >1 CLSI, 2002
Ketoconazole <0,125 0,25-0,5 >1 Padua, 2003
Amphotericin B <1 >1 CLSI, 2002

MIC - Minimum inhibitory concentration
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Table 2: Virulence factors of C. albicans and C. glabrata
Species  Proteinase Phospholipase Gelatinase Amylase  Haemolysin Biofilm Biofilm  Termotolerance  Termotolerance
strong weak 39°C 42°C
S A S A S A S A S A S A S A S A S A
C. 55 26 48 25 71 34 1 0 60 29 55 20 47 13 72 35 71 35
albicans
n =107
C. 1 1 0 0 2 4 1 5 1 0 1 0 1 0 2 5 2 5
glabrata
n=7

S = Symptomatic.
A = Asymptomatic
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Table 3. Number of samples by combined analysis of high similarity among

clusters by RAPD and virulence factors of C. albicans strains
Virulence factors Clusters100% Clusters 80 — 99%

Phospholipase 42 21
Proteinase 42 27
Gelatinase 60 29
Amylase 1 0

Haemolisin 52 23
Thermotolerence at 39°C 61 30
Thermotolerence at 42°C 61 29
Biofilm (strong producers) 42 25

Biofilm (weak producers) 18 5
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CONCLUSOES

A colonizagdo e infeccdo da mucosa vaginal por espécies de Candida sp é fato,
sendo C. albicans a espécie prevalente.

C. albicans e C. glabrata sdo consideradas espécies fungicas envolvidas com casos
de recorréncia para candidiase vulvovaginal.

Os sintomas mais frequentes relacionados a CVV sdo pruridos, dispareunia,
corrimento, disuria e hiperemia vaginal. Nossos dados confirmam a sintomatologia da
literatura.

E evidente a emergéncia de espécies de Candida nio-albicans, tais como C.
glabrata, C. parapsilosis, C. tropicalis e C. guillermondii, colonizando ou infectando a
mucosa vaginal.

A capacidade de produzir proteinase, hemolisina, fosfolipase, biofilme, gelatinase
esteve presente nos isolados de C. albicans.

O fenodtipo de elevacdo aos azdlicos foi um evento raro para C albicans e frequente
para C. glabrata.

Os padrdes geneticos obtidos pelo RAPD (Unico primer) ndo mostram correlagdo
com resposta fenotipica.

O genotipo A é considerado prevalente para C. albicans isoladas de vulvovaginite.
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ANEXO 1

FACULDADE DE MEDICINA D~E SAO JOSE DO RIO PRETO
TERMO DE PARTICIPACAO E CONSENTIMENTO

Vocé é convidado a participar da pesquisa “INVESTIGACAO CLINICO-
EPIDEMIOLOGICA E MICROBIOLOGICA DE CANDIDIASE VULVOVAGINAL EM
PACIENTES DO NOROESTE PAULISTA”. Este projeto, cooordenado pela pesquisadora
Profé Dr2 Margarete Teresa Gottardo de Almeida, vai avaliar a distribuicdo de leveduras
isoladas da mucosa genital de mulheres sintomaticas ou ndo a candidiase vulvovaginal
(CVV) e conhecer o perfil de suscetibilidade aos antifungicos utilizados na préatica clinica.
Caso concorde, faremos coleta da secregéo vaginal com “swab”, sem que haja nenhum
risco para vocé e sua saude e pedimos, ainda, que responda algumas perguntas em anexo.

As informagOes serdo mantidas em sigilo e o seu nome nunca sera divulgado. Vocé
ndo terd nenhuma despesa com a pesquisa. Durante a pesquisa vocé podera tirar qualquer
davida a respeito do trabalho, e se necessario entrar em contato conosco pelo telefone (17)
3201-5700 (ramal 5843).

Caso tenha questBes sobre esse acordo ou alguma divida que ndo tenha sido
esclarecida, vocé podera entrar em contato com a Comissdo de Etica da Faculdade de
Medicina de Sdo José do Rio Preto (17) 3201-(5700).

Séo José do Rio Preto, / /

Nome do sujeito da pesquisa:

Assinatura:

Endereco:

Telefone:

Pesquisador responsavel:

Profé Dr2 Margarete Teresa Gottardo de Almeida

Laboratdrio de Microbiologia - FAMERP

Fone: (17)3201-5700 ramal 5843

Av. Brigadeiro Faria Lima,5416 Vila S&o Pedro — CEP 15090-000



68

ANEXO Il

“INVESTIGACAO CLINICO-EPIDEMIOLOGICA E MICROBIOLOGICA DE
CANDIDIASE VULVOVAGINAL EM PACIENTES DO NOROESTE PAULISTA”
Questionario N°
Dados Pessoais
Paciente Iniciais Idade:
Naturalidade: Procedéncia:
Profissao: Estado Civil:
Cor: Etnia:
Escolariedade
() N&o alfabetizada Peso:

) até 4 anos Altura:

) de 5 a 8 anos IMC:

) de 9 a 11 anos

) Mais de 12 anos de estudo
uadro clinico

) Paciente assintomatica

) Paciente sintomatica

) Corrimento

) Ardéncia Vaginal

) Corrimento branco e flocoso

) Prurido vulvar

) Hiperemia vulvar

) Dispaurenia

) Fissuras vulvares

) DisUria externa

) Hiperemia vaginal

AAAAAAAAAAAOAAAA

Investigacao Epidemiolégica
1 - Vocé menstrua ?
( )Sim ( )Néo

2 - Tipo de ciclo menstrual nos ultimos seis meses?
() Regular, intervalo de 25 a 35 dias
() lrregular

3 — Tipo de absorvente utilizado?
() Interno ( )externo

4- Tipo de roupa intima?
( )Algoddo ( )lycra ( ) Outro

5- Utiliza algum método anticoncepcional?
( )Sim ( )Néo



Se utiliza algum método anticoncepcional qual?

6-

( )DIU () diafragma

( )ACHO () espermicida

() Preservativo masculino () coito interrompido
() Preservativo feminino () Outro. Qual?

7- Praticas sexuais habituais:
() Sexo vaginal

() Sexo anal

() Sexo oral

8 — NUmero de relagdes sexuais por més:
) Nenhuma

) Até 5

)6al0

)1la15

)16 a20

)21a25

NN AN AN AN N

9 — NUmero de parceiros sexuais:

10 — Uso prévio de antibidtico/antifingico?
( )Sim Qual?

() Néo Dose

Duracéo do tratamento

11 — J& teve esta mesma doenga anteriormente?

() Sim Quantas vezes?

() Néo

12 — Se ja teve outro episddio desta doenca, fez algum tratamento?
() Sim

() Néo

13 - Se fez tratamento anterior, qual medicamento foi utilizado? (se possivel a dose).

14 — Por quanto tempo foi o tratamento?




