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Resumo 

Objetivo: Avaliar a acurácia da presença de pelo menos 20% de clue cells  nos 

esfregaços de Papanicolaou para o diagnóstico de vaginose bateriana (VB), avaliar 

a reprodutibilidade interobservador deste critério padronizado e comparar a 

acurácia das amostras cervicais e vaginais para este diagnóstico. Métodos: Foi 

realizado um estudo de validação de teste diagnóstico envolvendo 135 mulheres 

em idade reprodutiva atendidas no ambulatório de Planejamento Familiar da 

Universidade Estadual de Campinas. As mulheres foram submetidas a um exame 

ginecológico, no qual foram coletadas amostras cervicais e do fundo de saco 

vaginal para o exame de Papanicolaou, e também amostras do fundo de saco 

vaginal para realização do exame bacterioscópico corado pelo método de Gram 

e a para o exame a fresco. Avaliaram-se também os quatro critérios clínicos de 

Amsel para diagnóstico de VB. As lâminas de Gram foram analisadas utilizando 

os critérios bacterioscópicos de Nugent, método considerado padrão-ouro, no 

qual uma pontuação ≥ 7 foi considerada positiva para VB. Nos esfregaços de 

Papanicolaou a presença de 20% ou mais de clue cells foi considerada positiva 

para VB, sendo este critério avaliado por dois observadores de laboratórios 

diferentes. Resultados: A freqüência de VB foi de 22% quando diagnosticada 
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pelo método de Nugent, 24% pelo método de Papanicolaou e 29% pelos critérios 

de Amsel. O exame de Papanicolaou para o diagnóstico de VB utilizando como o 

critério a presença de pelo menos 20% de clue cells nos esfregaços, apresentou 

sensibilidade de 87%, especificidade de 94%, valor preditivo positivo de 81% 

e valor preditivo negativo de 96%. Este critério resultou em uma excelente 

concordância entre as amostras cervicais e vaginais (Kappa: 0,92) e também 

em uma excelente concordância entre os dois observadores (Kappa: 0,87). 

Conclusão: A presença de 20% ou mais de clue cells nos esfregaços de 

Papanicolaou é um critério acurado e reprodutível para o diagnóstico de VB, 

podendo ser utilizado para o diagnóstico presuntivo desta infecção sem a 

necessidade de coleta adicional de amostra vaginal. 
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Summary 

Objective: To evaluate the accuracy of the presence of at least 20 % of clue cells 

to diagnose bacterial vaginosis (BV) in Pap-smear, to asses the reproducibility of 

this criterion for the diagnosis of BV between different observers and to compare 

the accuracy of samples collected from cervical and vaginal sites to perform the 

diagnosis of BV. Methods: This is a diagnostic test validation study of 135 women 

of reproductive age attending at the Family Planning Out-patient Clinic of the 

Universidade Estadual de Campinas. A pelvic examination was performed to collect 

samples from cervical and vaginal sites for Pap-smear. Swabs were also collected 

for Gram’s stain and wet mount.  Amsel’s criteria were also used for the presence 

of BV. The Gram stained slides were evaluated and graded for the presence of 

BV using Nugent’s criteria. A score ≥ 7 was defined as BV and considered as 

gold standard. The presence of ≥ 20% of clue cells in Pap-smears was defined 

as positive for BV. These Pap-smears were analysed by two cytologists from 

different laboratories. Results: The frequency of BV was 22% by Nugent’s criteria, 

29% by Amsel’s criteria and 24% by Pap-smear criterion. The use of the presence 

of at least 20% of clue cells in the Pap-smear for the diagnosis of BV showed a 

sensitivity of 87%, specificity of 94%, positive predictive value of 81% and 
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negative predictive value of 96%. The concordance among the cervical and 

vaginal samples for the diagnosis of BV by Pap-smear was excellent (Kappa: 

0.92). In addition, the concordance between the observers for diagnosis of BV by 

Pap-smear was also excellent (Kappa: 0.87). Conclusion: Our findings support 

the accuracy and reproducibility of Pap-smear for presumptive diagnosis of BV 

using the presence of 20% of clue cells as a diagnosis criterion. Furthermore, 

the results suggest that the screening of BV by Pap´s can be made without an 

additional vaginal sample collection. 
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1. Introdução 

A flora vaginal normal é composta predominantemente por espécies de 

Lactobacillus, os quais exercem uma importante influência no ecossistema da 

vagina. É conhecido que a produção de substâncias inibidoras por algumas 

espécies de Lactobacillus, tais como os ácidos orgânicos, bacteriocinas e peróxido 

de hidrogênio, suprimem o crescimento de bactérias patogênicas endógenas, 

mantendo o equilíbrio microbiológico vaginal. Entretando, sob circunstâncias 

desconhecidas os Lactobacillus podem ser suprimidos e a condição clínica 

denominada vaginose bacteriana (VB) manifestar-se (Aroutcheva, 2001a). 

A VB é a causa mais freqüente de corrimento vaginal em mulheres na 

idade reprodutiva, podendo ocorrer em 10% a 38% das mulheres atendidas em 

clínicas ginecológicas (Davis et al., 1997; Lamont et al., 2000; Avilés et al., 2001; 

Yen et al., 2003), em cerca de 40% das mulheres atendidas em clínicas de 

doenças sexualmente transmissíveis (Castro-Sobrinho e Bambirra, 1992; Riedner 

et al., 2003) e em 9% a 28% das mulheres grávidas (Simões et al., 1996; 

Greene et al., 2000). Porém, aproximadamente 50% das mulheres com VB não 

apresentam sintomas (Amsel et al., 1983). 
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Historicamente, até a década de 50 as mulheres que apresentavam 

corrimento vaginal anormal, no qual não se detectava fungos ou Trichomonas 

vaginalis, recebiam o diagnóstico de “vaginite inespecífica”.  Em 1955, Gardner 

e Dukes publicaram o clássico artigo descrevendo as características desta 

vulvovaginite, as quais formam a base do diagnóstico atual de VB. 

Ainda neste artigo, Gardner e Dukes relataram o isolamento de um novo 

microorganismo, o Haemophilus vaginalis, acreditando ser o agente etiológico da 

vaginite inespecífica, que passou a ser chamada então de vaginite por Haemophilus 

vaginalis. Posteriormente, este microorganismo foi reclassificado por Greenwood e 

Pickett (1980) dentro de um novo gênero: Gardnerella vaginalis, em homenagem 

a um de seus descobridores. 

Todavia, estudos posteriores verificaram que a presença de Gardnerella 

vaginalis não era responsável pela VB por si só, havendo a necessidade do 

envolvimento de outras bactérias. Com o avanço das técnicas microbiológicas, 

estudos puderam identificar um grande número de bactérias envolvidas na VB, 

além da Gardnerella vaginalis, tais como espécies Bacterioides, Mobiluncus sp, 

Mycoplasma hominis e outros microorganismos anaeróbios. Além disto, a Gardnerella 

vaginalis foi isolada em 40% a 50% dos indivíduos normais sem sinais de 

cervicite ou vaginite, indicando que apenas a presença deste microorganismo 

não significa que a mulher tenha VB (Totten et al., 1982; Paavonen et al., 1983; 

Thomason et al., 1984; Holst et al., 1987).  
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Atualmente, a VB pode ser conceituada como uma síndrome clínica envolvendo 

o trato genital inferior, caracterizada pela diminuição da flora lactobacilar normal e 

crescimento excessivo de bactérias anaeróbias ou facultativas, como a Gardnerella 

vaginalis, Mobiluncus sp e Mycoplasma hominis (Aroutcheva et al., 2001b).  

Nesta síndrome ocorrem mudanças de fatores metabólicos que afetam o 

equilíbrio microbiológico. A glicose proveniente do glicogênio vaginal deixa de 

ser degradada em ácido lático pelos lactobacilos produtores de H2O2 e passa a 

ser transformada em ácidos graxos pelas bactérias anaeróbias. Estes ácidos 

graxos, por sua vez, aumentarão o pH vaginal para valores acima de 4,5, criando 

um ambiente desfavorável ao crescimento dos lactobacilos e favorável ao 

crescimento das bactérias potencialmente patogênicas, fechando desta maneira 

um ciclo que favorece o estabelecimento da VB (Eschenbach, 1989).  

A VB tem sido considerada um distúrbio inofensivo de flora vaginal, mas 

estudos mostram que gestantes com VB possuem maior risco de infecção intra-

aminiótica, trabalho de parto prematuro, rotura precoce das membranas, nascimento 

prematuro e endometrite pós-parto (Watts et al., 1990; Kurki et al., 1992; Romero et 

al., 1993;  Hitti et al., 2001; Genc et al., 2004).  

Além destas complicações em gestantes, na população em geral a 

presença de VB pode estar relacionada à infertilidade idiopática (Spandorfer et 

al., 1998); aumento do risco de aquisição e transmissão de HIV (Cohen et al., 

1995; Taha et al., 1998; Simões et al., 2001) e possível associação com neoplasia 
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intra-epitelial cervical (Platz-Christensen et al., 1994; Discacciati et al., 2004), 

por isto a necessidade de um correto diagnóstico. 

Na prática clínica, o diagnóstico da VB é mundialmente feito por meio do 

método de Amsel et al. (1983), o qual preconiza que para o diagnóstico de VB é 

necessária a presença de pelo menos três dos seguintes critérios: presença de 

um corrimento vaginal fino e homogêneo; pH vaginal ≥ 4,5; teste de wiff positivo 

(liberação de um odor de “peixe” característico ao se adicionar gotas de KOH 

10% a uma fração do conteúdo vaginal) e a identificação das chamadas clue cells, 

ou células indicadoras no exame microscópico a fresco do conteúdo vaginal, as 

quais podem ser definidas como células epiteliais recobertas por bactérias.  

Entretanto, a identificação de clue cells representa a maior dificuldade 

para o diagnóstico clínico, uma vez que a maioria dos ginecologistas não dispõe 

de tempo, habilidade ou microscópio para este procedimento durante a consulta. 

Além disto, devido ao fato de que métodos laboratoriais são mais facilmente 

padronizados e menos subjetivos do que o uso dos critérios clínicos para o 

diagnóstico de VB, eles vêm sendo preferidos (Schewebke et al., 1996).  

Neste sentido, alguns autores propuseram métodos para simplificar e tornar 

mais objetivo o diagnóstico de VB por meio de exame bacterioscópico. Dunkelberg 

(1965) foi o primeiro a sugerir a utilização da amostra vaginal corada pelo Gram 

para o diagnóstico de VB.  

Posteriormente, Spiegel et al. (1983), introduziram o primeiro método 

padronizado para diagnóstico de VB, também em amostras vaginais coradas 
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pelo Gram. Nesse artigo, as bactérias foram categorizadas de acordo com o 

seu tipo morfológico em: morfotipos de Lactobacillus, morfotipos de Gardnerella, 

bacilos curvos, bacilos gram-negativos, cocos gram-positivos e microorganismos 

fusiformes. Dependendo da quantidade destes morfotipos a flora era considerada 

normal ou compatível com VB. 

O método de Nugent et al. (1991) representa uma simplificação do método 

de Spiegel, sendo atualmente o método laboratorial de escolha para o diagnóstico 

de VB. Por este método as bactérias são classificadas como morfotipos de 

Lactobacillus (bacilos longos gram-positivos); morfotipos de Gardnerella vaginalis e 

Bacteriodes sp (cocobacilos gram-negativos ou gram-variáveis) e morfotipos de 

Mobiluncus spp (bacilos curvos gram-negativos). Cada morfotipo é quantificado 

e graduado em uma escala de pontuação de 0 a 10, na qual um valor igual ou 

maior a 7 é considerado positivo para VB. 

QUADRO 1 

Critério de Nugent modificado para o diagnóstico 
de vaginose bacteriana pelo método de Gram 

Pontuação segundo a quantidade de microorganismos 
Tipo morfológico dos 

microorganismos 
Nada 1+ 2+ 3+ 4+ 

Bacilos longos Gram (+) 4 3 2 1 0 

Cocobacilos Gram (-) ou Gram variáveis 0 1 2 3 4 

Bacilos curvos Gram (-) 0 1 2 2 2 

0-3: Normal 

4-6: Intermediário 

7-10: Vaginose bacteriana 
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Outro método laboratorial utilizado para o diagnóstico de VB, apesar de 

não ser um método bacterioscópico, é o próprio exame de Papanicolaou. Os 

citotécnicos, citologistas e citopatologistas comumente relatam a presença de clue 

cells nos esfregaços corados por este método, baseando-se na observação de 

células escamosas, as quais assumem uma coloração violeta devido à densidade 

bacteriana aderida à sua superfície citoplasmática (Gompel e Koss, 1997). Mas é 

necessário que os profissionais que realizam este exame estejam cientes que o 

uso do termo Gardnerella vaginalis como sinônimo de VB é inadequado, pois a 

presença desta bactéria não significa necessariamente a presença da doença. 

Os critérios para o diagnóstico de VB em esfregaços cervicovaginais 

corados pelo método de Papanicolaou variam entre os estudos. Schnadig et al. 

(1988) classificaram a flora bacteriana pelo método de Papanicolaou resumidamente 

como: 1) padrão lactobacilar, 2) padrão anaeróbio com ou sem Gardnerella 

vaginalis ou bacilos curvos, 3) padrão escasso.  

No estudo de Giacomini et al. (1998), a presença de um fundo de lâmina 

composta por cocobacilos, formando um espaço vazio ao redor das células 

epiteliais, foi considerado o critério mais importante utilizado para o diagnóstico 

de VB. Outros estudos utilizam apenas a identificação de clue cells para o 

diagnóstico de VB (Platz-Christensen et al., 1989; Platz-Christensen et al., 1995; 

Greene et al., 2000), entretanto sem nenhuma forma de quantificação.   

O Sistema Bethesda 1991 traz como critérios para o diagnóstico a presença 

de um fundo de lâmina constituído por uma fina camada de cocobacilos; presença 
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de clue cells e notável ausência de lactobacilos; utilizando o termo “predominância 

de cocobacilos compatíveis com a modificação da flora vaginal” para designar 

esta síndrome. Na revisão de 2001, este termo foi substituído por “modificação 

da flora vaginal compatível com VB”, porém mantendo os mesmos critérios 

(Solomon et al., 2002). 

Apesar de o Sistema Bethesda representar uma padronização para o relato 

de laudos citopatológicos, as definições e critérios propostos para o diagnóstico 

microbiológico ainda não são totalmente adotados pelos laboratórios.  A falta de um 

critério único e objetivo para o diagnóstico de VB pode determinar a variabilidade 

interobservador e tornar o exame de Papanicolaou um método pouco reprodutível 

para este diagnóstico (Giacomini et al., 1998). 

Existem controvérsias em relação ao uso do exame citopatológico de 

Papanicolaou para o diagnóstico de VB, pois o seu papel para este fim tem 

gerado resultados conflitantes. Alguns estudos demonstraram que este método 

possui boa sensibilidade e especificidade para o diagnóstico de VB, sugerindo 

seu uso para o rastreamento desta vulvovaginite (Platz-Christensen et al., 1989; 

Schnadig et al., 1989; Castro-Sobrinho e Bambirra, 1992).  Entretanto, outros 

estudos não encontraram resultados tão satisfatórios (Davis et al., 1997; Greene 

et al., 2000; Avilés et al., 2001). 

Um fator que vem limitando o uso do exame de Papanicolaou para o 

diagnóstico de VB é o local onde a amostra é coletada, freqüentemente na 

ectocérvice e endocérvice. A vagina é considerada o sítio primário da VB (Hillier 
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1993). Por isso recomenda-se uma coleta tríplice, com adição de uma amostra 

vaginal, procedimento que nem sempre é feito na prática.  

A acurácia do método de Papanicolaou para o diagnóstico de VB vai 

depender não só do critério utilizado, como também da conscientização dos 

citotécnicos, citologistas e citopatologistas sobre a importância prática de um 

correto diagnóstico da VB, além das alterações citopatológicas. Por isso, é 

necessário o emprego de um critério padronizado, de fácil avaliação e que, 

quando utilizado por diferentes examinadores, ofereça o mesmo diagnóstico. 

O exame de Papanicolaou é amplamente utilizado para o rastreamento 

do câncer de colo uterino e possui fácil acessibilidade, graças às campanhas 

existentes. Sendo grande o número de mulheres que se submetem a este exame 

periodicamente, acredita-se que este método possa ser uma alternativa para o 

diagnóstico presuntivo e rastreamento da VB, o que é importante principalmente 

para os casos assintomáticos, os quais poderão ser identificados, fornecendo 

ao clínico informações que auxiliarão na melhor conduta para estas pacientes. 

Assim, é importante avaliar o papel do exame de Papanicolaou para o 

diagnóstico de VB, por meio de um critério acurado e reprodutível para ser 

empregado na rotina da leitura dos esfregaços de Papanicolaou. 

 



 

Objetivos 21

2. Objetivos 

2.1. Objetivo geral 

Avaliar a acurácia da presença de pelo menos 20% de clue cells nos 

esfregaços de Papanicolaou para o diagnóstico de VB em amostras cervicais 

e vaginais, além da reprodutibilidade deste critério quando avaliado por 

diferentes observadores. 

2.2. Objetivos específicos 

� Determinar a sensibilidade, especificidade, valor preditivo positivo (VPP) 

e valor preditivo negativo (VPN) da presença de 20% ou mais de clue 

cells nos esfregaços de Papanicolaou coletados nas amostras cervicais e 

vaginais como critério diagnóstico de VB.   

� Analisar a taxa de concordância do diagnóstico de VB, por meio deste 

critério padronizado no exame de Papanicolaou realizado na amostra 
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cervical, através da comparação dos resultados obtidos por dois 

observadores de diferentes laboratórios. 

� Analisar a concordância entre as amostras cervicais e vaginais para 

o diagnóstico de VB, através deste critério padronizado no exame de 

Papanicolaou. 
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3. Publicação 

Artigo  - PRESENCE OF 20% OR MORE CLUE CELLS: AN ACCURATE 

CRITERION FOR THE DIAGNOSIS OF BACTERIAL VAGINOSIS IN 

PAPANICOLAOU CERVICAL SMEARS 

Artigo submetido à revista Diagnostic Cytopathology (junho 2005). 
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Abstract 

 

A study was carried out in 135 women of reproductive age to evaluate the role of 

the Papanicolaou smear performed in cervical and vaginal samples for the 

diagnosis of bacterial vaginosis (BV), to validate the method for this diagnosis 

and to evaluate the reproducibility of the criterion used.  The cervical and vaginal 

smears were stained using the Papanicolaou method and evaluated by two 

separate observers.  The finding of 20% or more clue cells was considered 

positive for the presence of BV.  This diagnostic criterion presented a sensitivity 

of 87%, specificity of 94%, a positive predictive value of 81% and a negative 

predictive value of 96%, both in cervical and vaginal samples.  There was 

excellent agreement in the diagnosis of BV between the two observers (Kappa: 

0.87) and between cervical and vaginal samples (Kappa 0.92).  Therefore, the 

presence of 20% or more clue cells in the Papanicolaou smear is an accurate 

and reproducible criterion for the diagnosis of BV and may be used in screening 

for this infection, eliminating the need for further vaginal sample collection. 

 

Key words: Papanicolaou smear, bacterial vaginosis, interobserver variability, 

diagnostic validation study.   
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Introduction 

 

Bacterial vaginosis (BV) is the most frequent cause of vaginal discharge in women of 

reproductive age, being present in 9-38% of women attending gynecological 

clinics1-4.  This syndrome is characterized by a reduction in the normal 

lactobacillus microflora and an excessive growth of microorganisms such as 

Gardnerella vaginalis, anaerobes and Mycoplasma sp. in the lower genital tract5.  

 

Although still considered by some as an inoffensive disorder of the vaginal flora, 

studies show that BV may be related to gynecological and obstetrical complications 

including intraamniotic infection, premature labor and prematurity6,7, an increased 

risk of acquiring HIV8, and a possible association with cervical intraepithelial 

neoplasia9,10. 

 

The methods of choice for the diagnosis of BV are the clinical criteria established by 

Amsel et al11 and the microscopic assessment criteria of Nugent et al12. An 

alternative diagnosis suggested by some authors is the Papanicolaou smear.  

Studies on the accuracy of this method for the diagnosis of BV have led to 

conflicting results and have generated controversy regarding the use of this 

method for this diagnostic purpose.  Some studies using Papanicolaou smears 

have reported good sensitivity and specificity and suggest the use of this 

method in screening for this infection13-15. On the other hand, other studies have 

failed to find such satisfactory results3,4,16.  
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The principal argument in favor of the use of the Papanicolaou smear as 

a presumptive diagnostic method for BV, particularly in asymptomatic women, is 

the fact that it is a routine test widely used for cervical cancer screening to which 

a very large number of women are periodically submitted 3. 

 

The objectives of this study were therefore to evaluate the accuracy of a 

standardized criterion for the diagnosis of BV in Papanicolaou smears, to 

evaluate the reproducibility of this criterion for the diagnosis of BV when 

performed by different observers, and to compare the accuracy of diagnosis in 

cervical samples and in samples taken from the vaginal cul-de-sac. 

 

Methods 

 

This study to validate diagnostic testing was carried out at the family planning 

clinic of the State University of Campinas (UNICAMP) between July 2004 and 

February 2005.  The research protocol was approved by the Internal Review Board 

of the School of Medical Sciences, UNICAMP, under reference #508/2003. 

 

Sample size was calculated assuming a sensitivity of 88.2% for the diagnosis of 

BV by Papanicolaou smear and a prevalence of BV of 31.7%15.  An alpha of 

0.05 and a maximum sensitivity variation of 7% were assumed, resulting in a 

sample size of 135 women.   

 



 

Publicação 29

Women of 18-50 years of age attending the clinic for routine Papanicolaou 

smear testing were invited to participate in the study.  Exclusion criteria 

consisted of: pregnancy, the presence of vaginal bleeding, use of vaginally 

applied medication during the three days prior to sample collection, and sexual 

intercourse in the 24 hours prior to the examination.  All 135 women included in 

the study gave their signed informed consent prior to inclusion. 

 

The participants were submitted to a gynecological examination.  A swab was 

collected from the vaginal cul-de-sac for wet mount examination and a second 

swab was taken from the same location for gram stain.  Samples were then 

taken for the preparation of two smears, the first using a sample from the 

ectocervix and endocervix and another with samples from the vaginal cul-de-

sac.  These smears were immediately fixed in 95% alcohol for subsequent 

staining according to the Papanicolaou technique. 

 

The gram stained slides were analyzed by a trained microbiologist under 1000x 

magnification and bacterial morphotypes were quantified according to the 

Nugent score.  A score of 0-3 was considered normal, while a score between 4 

and 6 was classified as intermediate and a score ≥ 7 was considered positive for 

BV12.  For the purpose of this study, smears with an intermediate score were 

considered negative.  The microbiologist was unaware of the results of the 

Papanicolaou smear test.   
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Amsel’s diagnostic criteria11 were also evaluated.  For this purpose, vaginal pH 

was measured during the gynecological examination using a colorimetric tape 

left in contact with the vaginal wall for one minute.  For the amine-odor (whiff) 

test, two drops of 10% potassium hydroxide (KOH) were added to a fraction of the 

sample collected from the vaginal cul-de-sac.  Tests were considered positive 

when the characteristic fishy odor was detected.  The wet-mount specimen was 

analyzed for the presence of clue cells under 40x magnification immediately 

after collection of the vaginal swab. 

 

The clinical diagnosis for BV was considered positive when at least three of the 

following criteria were fulfilled:  vaginal pH ≥4.5, positive whiff test, presence of a 

thin homogeneous discharge, and the presence of clue cells in the wet mount11.  

 

The cervical and vaginal smears fixed in alcohol were sent to the Cytopathology 

Laboratory of the Centro de Atenção Integral a Saúde da Mulher (CAISM), where 

they were stained according to the Papanicolaou technique.  Cytopathological 

evaluation was carried out according to routine laboratory procedures, using the 

2001 Bethesda System classification17. 

 

The diagnosis of BV in the Papanicolaou smear was based on the observation of at 

least 20% of clue cells as follows:  20 representative fields containing at least 10 

epithelial cells were randomly selected and examined under 40x magnification.  The 

smear was considered positive for BV when at least two clue cells were found per field. 
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The analysis of this criterion for the diagnosis of BV in the Papanicolaou smear was 

carried out by a cytologist, referred to as observer A, who had no knowledge of the 

results of the clinical examination or the gram stain.  In addition, the same 

criterion used was also evaluated by a second cytologist from another laboratory, 

referred to as observer B, who had no knowledge of any of the previous results. 

 

The diagnosis of BV obtained using the Papanicolaou smear method was compared 

with the Nugent score12, which was considered the gold standard.  The sensitivity, 

specificity and their respective 95% confidence intervals (95% CI) were calculated 

for the cervical smears and the samples taken from the vaginal cul-de-sac.  The 

positive predictive values (PPV) and negative predictive values (NPV) were also 

calculated.  To evaluate the diagnostic agreement of BV in the Papanicolaou 

smears between the two observers and between vaginal and cervical samples, 

the Kappa index was applied, using a confidence interval of 95%.  

 

Since clinical criteria are widely used for the routine diagnosis of BV, the results 

of the Papanicolaou method were also compared to Amsel’s clinical criteria11. 

 

Results 

 

The mean age of the 135 women who participated in the study was 32 + 7.14 

years.  Of these, 120 women (89%) presented negative results, while 15 (11%) 

tested positive.  Seven of these 15 women (5%) were found to have low-grade 

squamous intraepithelial lesion (L-SIL), 3 (2%) had high-grade squamous 
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intraepithelial lesion (H-SIL), 4 (3%) presented atypical squamous cells of 

undetermined significance (ASCUS), and 1 (1%) was diagnosed with atypical 

glandular cells (AGC). 

 

When diagnosed according to the Nugent score, the frequency of BV was 22%, 

while it was found in 29% of cases when Amsel’s clinical criteria were applied and 

in 24% when the Papanicolaou smear criterion was used to define diagnosis. 

 

Table 1 relates the accuracy of the Papanicolaou smear criteria in the diagnosis of 

BV, with the Nugent score being applied as the gold standard.  Good sensitivity, 

specificity, PPV and NPV were achieved both in the cervical and vaginal 

samples and in the analysis of both observers. 

 

There was excellent agreement in BV diagnosis according to the Papanicolaou 

smear method between the cervical smears analyzed by observers A and B 

(Kappa 0.87 95% CI 0.78-0.97), (Table 2).  

 

Table 3 shows the agreement between cervical and vaginal smears using the 

Papanicolaou-stain technique for the diagnosis of BV.  Note the excellent 

agreement between the two samples (Kappa 0.92, 95% CI: 0.84-1.00). 

 

Moreover, when the results of the Papanicolaou smear test were compared with 

Amsel’s criteria for the diagnosis of BV, a sensitivity of 77%, specificity of 98%, 
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PPV of 94% and NPV of 91% were found for cervical smears, also indicating 

high accuracy (92%), (data not shown). 

 

Discussion 

 

In this study, the proposed criterion of 20% or more clue cells in the 

Papanicolaou smears for the diagnosis of BV resulted in high accuracy.  There was 

good sensitivity, specificity, PPV and NPV, both for cervical and for vaginal smears.  

Moreover, this criterion presented excellent interobserver agreement, which 

suggests that it may be reproducible when performed by different analysts. 

 

In some previous studies, the diagnosis of BV was based on the simple 

presence of clue cells in the Papanicolaou smear13,15,16.  Others have used the 

1991 Bethesda System criteria18 for this purpose. 

 

In the present study, the presence of 20% or more clue cells in the smears was 

selected as the criterion for the diagnosis of BV based on the report by 

Eschenbach et al 19 confirming that this finding in wet mount examination was 

better correlated with the presence of BV.  However, these authors evaluated the 

quantity of clue cells in only three representative fields.  In this study, we 

analyzed a larger number of fields in order to try to perform a more precise 

quantification of clue cells without, however, significantly increasing the amount 

of time required for smear analysis.  This is of extreme importance for the 
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possible future applicability of this technique in the routine practice of reading 

Papanicolaou smears.   

 

The results found here are in agreement with those of Platz-Christensen et al13, 

who reported a sensitivity of 90% and a specificity of 97% using the 

Papanicolaou smear for the diagnosis of BV.  These authors based their results 

on the simple observation of clue cells in the smear without, however, using any 

quantitative criterion.   

 

In contrast, another study that also used the simple presence of clue cells in the 

smear failed to reproduce the results reported by Platz-Crhistensen et al13, and 

found a sensitivity of only 49% for the Papanicolaou smear in the diagnosis of 

BV16.  We believe that merely identifying the presence of clue cells in the smear, 

with no form of quantification, is a more subjective criterion than the one used by 

us, and may ultimately result in lower reproducibility.  Neither of the two above-

mentioned studies evaluated the interobserver variability of the criterion used.   

 

Other studies have also reported a lower sensitivity than that reported here3,4, 

and this may perhaps be explained by the type of criterion used for the 

diagnosis of BV.  Davis et al4 and Avilés et al3 reached a diagnosis of BV only 

when the three criteria described in the 1991 Bethesda System18 were present; 

these being: the presence of a background composed of coccobacillus, the 

presence of clue cells and the notable absence of lactobacillus.  Compared to 

our results, the study carried out by Davis et al 4 presented low sensitivity (55%) 
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despite good specificity (98%) in the diagnosis of BV.  Similarly, Avilés et al3 

reported sensitivity of 66% and specificity of 86%. 

 

The Bethesda criteria18 for the diagnosis of BV may perhaps be more rigorous 

and evaluation may require more effort than the criterion proposed in our study, 

since this system requires the presence of the three above-mentioned findings 

for the diagnosis of BV, which may reduce sensitivity.  Moreover, the Bethesda 

System18 uses no form of quantification, which may make it more subjective and 

may result in low interobserver reproducibility. 

 

Our results show that the criterion that is comprised of the presence of 20% or 

more clue cells in Papanicolaou smears renders an excellent interobserver 

agreement for the diagnosis of BV, thus representing an additional advantage in 

the applicability of this method. 

 

BV is believed to be more accurately diagnosed in vaginal samples than in 

cervical samples since the vagina is the primary location of BV20.  It is therefore 

currently accepted in clinical practice that the collection of samples for the 

evaluation of BV and other infections should be taken from the vaginal cul-de-sac.  

However, in routine Papanicolaou smears, vaginal samples are not always taken.  

Our study showed excellent agreement between the samples taken from the 

vaginal cul-de-sac and cervical samples in the diagnosis of BV by Papanicolaou 

smear, a fact that may eliminate the need for triple sample collection for 

performing cytopathological diagnosis of BV. 
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One question that should be considered in future studies is that of the 

intermediate flora in BV diagnosis.  Clinically, the decision regarding how to 

manage cases of intermediate flora is based on individual physician discretion.  

For research purposes, most studies consider intermediate flora to be negative 

for BV.  In our study, of the four cases in which the Papanicolaou smear was 

negative and the Nugent score was positive for BV, all presented an initial 

diagnosis of intermediate flora with a marked reduction in lactobacillus according 

to the Papanicolaou smear, and all cases also had a positive diagnosis for BV 

according to Amsel’s clinical criteria.   

 

It may be that, together with the observation and quantification of the clue cells used 

in this study, the addition of a criterion that quantifies the number of lactobacillus may 

further increase the sensitivity of the Papanicolaou smear method for the diagnosis 

of BV, thereby improving the classification of cases of intermediate flora. 

 

Considering that clinical diagnosis is carried out during routine visits at 

gynecology clinics, we also compared the Papanicolaou smear with Amsel’s 

clinical criteria for the diagnosis of BV.  The cervical smears using the criterion 

proposed in this study presented high accuracy compared to clinical diagnosis. 

 

The difficulty of having to carry out additional procedures to those normally 

performed at a routine gynecological out-patient visit has limited the use of 

Amsel’s criteria since this method requires wet mount examinations, which cannot be 
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carried out by the majority of gynecologists.  This fact encourages the application of 

exclusively laboratory techniques such as gram stain using the Nugent score, 

which is currently considered the best laboratory method for the diagnosis of BV. 

 

We believe that a good criterion for the diagnosis of BV using the Papanicolaou 

smear should be objective as well as accurate, should be easy to evaluate and 

reading the slides should not incur much additional time.  Moreover, the specialists 

who interpret the Papanicolaou smear have to be trained to use a standardized 

method for the diagnosis of BV.  Above all, these specialists should be aware of 

the importance of providing an accurate diagnosis for clinical practice.  It is also 

important to emphasize that Papanicolaou smear testing does not substitute 

Gram stain for the confirmatory diagnosis of BV.  It should, however, be seen as 

a useful screening instrument for this infection, particularly in asymptomatic 

women, and for providing the gynecologist with the information that there are 

microbiological changes that require a more thorough investigation. 

 

In conclusion, the presence of 20% or more clue cells in the Papanicolaou 

smears is an accurate criterion with excellent reproducibility for the presumptive 

diagnosis of BV, eliminating the need for an additional collection of vaginal samples. 
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Table 1: Papanicolaou smears using the presence of ≥ 20% of clue cells 

for the diagnosis of bacterial vaginosis* 

 
 Observer A Observer B 

 Cervical 

sample 

Vaginal 

sample 

Cervical 

sample 

Vaginal 

sample 

Sensitivity (%) (95% CI) 87(74-99) 87 (74-99) 80 (66-94) 80 (66-94) 

Specificity (%) (95% CI) 94 (90-99) 94 (90-99) 92 (87-97) 93 (88-98) 

PPV** (%) 81 81 75 77 

NPV*** (%) 96 96 94 94 

Accuracy (%) 93 93 90 90 

* Nugent Score ≥ 7 used as gold standard 

**PPV: positive predictive value 

***NPV: negative predictive value   
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Table 2: Agreement in the diagnosis of bacterial vaginosis between the 

two observers in the Papanicolaou-stained cervical smears 

 

Observer B 
Observer A 

Positive Negative 

Positive 29 03 

Negative 03 100 

Total 32 103 

Kappa = 0.87 (95% CI 0.78-0.97) 
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Table 3: Agreement in the diagnosis of bacterial vaginosis between 

cervical and vaginal Papanicolaou-stained samples  

 

Vaginal Sample 
Cervical Sample 

Positive Negative 

Positive 30 02 

Negative 02 101 

Total 32 103 

Kappa (95% CI): 0.92 (0.84-1.0) 
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4. Conclusões 

� O exame de Papanicolaou, utilizando como critério a presença de 20% ou 

mais de clue cells nos esfregaços, possui uma boa sensibilidade (87%), 

especificidade (94%), VPP (81%) e VPN (96%) para o diagnóstico de VB, 

tanto nas amostras cervicais quanto nas amostras vaginais. 

� A concordância do diagnóstico de VB pelo método de Papanicolaou realizado 

pelos dois observadores foi excelente (Kappa 0,87 IC 95% 0,78-0,97). 

� O diagnóstico de VB pelo método de Papanicolaou apresentou uma excelente 

concordância entre as amostras cervicais e vaginais (Kappa 0,92 IC 95% 

0,84-1,0). 
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