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ABSTRACT

Objective: to assess Pap smear performance in bacterial vaginosis diagnosis in women of childbearing age.
Method: a cross-sectional, retrospective study carried out in a health unit in a city in the interior of São Paulo. 
The study included information from 1,173 women who underwent collection of Pap smear and Gram-stained 
vaginal smears (reference standard test for bacterial vaginosis diagnosis) and analysis based on the Nugent 
score, from January 2013 to June 2020. Secondary data collected from the information and internal control 
systems were used.
Results: the prevalence of bacterial vaginosis in the sample was 31.8%. The degree of agreement between the 
two diagnostic methods by the Kappa index was 0.54, considered moderate, with a value <0.001. Sensitivity 
was 55.2% and specificity was 94.1%, with accuracy of 81.7% and positive predictive value of 81.4% and 
negative of 81.8%.
Conclusion: Pap smear showed agreement with the reference standard of 0.77, however, does not replace 
the Gram-stained vaginal smear, but can be used as an auxiliary method for bacterial vaginosis diagnosis.

DESCRIPTORS: Vaginosis, Bacterial. Papanicolaou Test. Clinical diagnosis. Sensitivity and specificity. 
Women’s health.
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DESEMPENHO DO EXAME CITOPATOLÓGICO NO DIAGNÓSTICO DE VAGINOSE 
BACTERIANA

RESUMO

Objetivo: avaliar o desempenho do exame citopatológico no diagnóstico de vaginose bacteriana de mulheres 
em idade fértil.
Método: estudo transversal, retrospectivo, realizado em uma unidade de saúde de um município do interior 
paulista. Foram inclusas no estudo as informações de 1173 mulheres submetidas à coleta dos exames 
citopatológico e esfregaço vaginal corado com técnica de Gram (exame padrão referência para diagnóstico 
de vaginose bacteriana) e análise a partir do score de Nugent, no período de janeiro de 2013 a junho de 2020. 
Utilizaram-se dados secundários, coletados a partir dos sistemas de informação e controle interno.
Resultados: a prevalência de vaginose bacteriana na amostra foi de 31,8%. O grau de concordância entre 
os dois métodos diagnósticos pelo índice de Kappa foi de 0,54, considerado moderado, com valor<0,001.  
A Sensibilidade foi de 55,2% e a Especificidade de 94,1%, com Acurácia de 81,7% e Valor Preditivo Positivo 
de 81,4% e Negativo de 81,8%.
Conclusão: o exame citopatológico apresentou concordância com o padrão referência de 0,77, no entanto, 
não substitui o esfregaço vaginal corado com técnica de Gram, mas pode ser utilizado como método auxiliar 
para o diagnóstico de vaginose bacteriana.

DESCRITORES: Vaginose bacteriana. Exame colpocitológico. Diagnóstico clínico. Sensibilidade  
e especificidade. Saúde da mulher.

REALIZACIÓN DE LA PRUEBA DE PAPANICOLAOU EN EL DIAGNÓSTICO DE LA 
VAGINOSIS BACTERIANA

RESUMEN

Objetivo: evaluar el desempeño del examen citopatológico en el diagnóstico de vaginosis bacteriana en 
mujeres en edad fértil.
Método: estudio transversal, retrospectivo, realizado en una unidad de salud de una ciudad del interior de 
São Paulo. El estudio incluyó información de 1173 mujeres a las que se les realizó recolección de pruebas 
citopatológicas y frotis vaginales teñidos con la técnica de Gram (prueba estándar de referencia para el 
diagnóstico de vaginosis bacteriana) y análisis con base en el puntaje de Nugent, desde enero de 2013 hasta 
junio de 2020. Datos secundarios recolectados de los sistemas de información y control interno.
Resultados: la prevalencia de vaginosis bacteriana en la muestra fue de 31,8%. El grado de concordancia 
entre los dos métodos diagnósticos por el índice Kappa fue de 0,54, considerado moderado, con un valor 
<0,001. La Sensibilidad fue del 55,2% y la Especificidad del 94,1%, con una Precisión del 81,7% y un Valor 
Predictivo Positivo del 81,4% y Negativo del 81,8%.
Conclusión: el examen citopatológico mostró concordancia con el patrón de referencia de 0,77, sin embargo, 
no sustituye al frotis vaginal teñido de Gram, pero puede utilizarse como método auxiliar para el diagnóstico 
de la vaginosis bacteriana.

DESCRIPTORES: Vaginosis bacteriana. Prueba de Papanicolaou. Diagnóstico clínico. Sensibilidad  
y especificidad. Salud de la mujer.
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INTRODUCTION

Bacterial vaginosis (BV) is the main cause of vulvovaginitis in women of reproductive age1, 
with a variable prevalence in different localities of around 32% in Brazil and 40 to 60% in Ethiopia. It is 
the result of an imbalance in the vaginal microbiota, with a reduction in the concentration of protective 
bacteria, such as Lactobacillus, and an increase in the pH and concentration of pathogenic bacteria, 
such as Gardnerella vaginallis and Mobiluncus spp2–4.

There are several risk factors that are related to the occurrence of this imbalance, such as 
low socioeconomic conditions, smoking, practice of vaginal douching, use of intravaginal products, 
intrauterine device (IUD), multiple sexual partnerships and intercourse without condom use1,5.

The presence of BV has impacts on women’s health, such as increased susceptibility to 
Sexually Transmitted Infections (STIs) such as HIV (Human Immunodeficiency Virus), genital herpes, 
gonorrhea and chlamydia as well as abortion, premature birth, postpartum complications and pelvic 
inflammatory disease1,6.

For this reason, BV requires timely diagnosis, which in the Unified Health System (SUS – 
Sistema Único de Saúde) is carried out mainly in Primary Health Care (PHC)7 and can be clinical, 
mainly through the Amsel criteria, or laboratory, with Gram-stained vaginal smear analysis (reference 
standard exam) and assessment based on the Nugent Score, which quantifies the bacterial morphotypes 
and classifies the microbiota according to the score values (0-3 normal, 4-6 intermediate, and equal 
to or greater than 7, BV)1,8.

Another diagnostic method capable of identifying the presence of the main bacteria that cause 
BV is Pap smear, although this is not its main objective, as it is recommended for screening cervical 
cancer and its precursor lesions in women aged 25 to 65 years9. It should be noted that Pap smear is 
offered in the PHC routine10, which facilitates access to laboratory diagnosis, unlike the Gram staining 
technique, which depends on laboratory equipment and specialists for analysis and may be scarce 
in developing countries11.

In this context, the present study aims to assess Pap smear performance in BV diagnosis in 
women of childbearing age.

METHOD

This is a cross-sectional study with a quantitative approach, carried out at a School Health 
Center located in a city in the countryside of São Paulo.

Information from women who underwent collection of Pap smear and Gram-stained vaginal 
smears with analysis based on the Nugent score, from January 2013 to June 2020, were included 
in the study.

Regarding the selection criteria, pregnant women, women over 50 years of age and IUD users 
were excluded from the sample because they had conditions that could interfere with the normal 
vaginal microbiota (Figure 1)1,5,12.

For the sample, a minimum number of 127 participants was estimated, assuming sensitivity 
and specificity equal to 0.7, accuracy of 10 percentage points and prevalence of BV of 30.1%13 by 
the reference standard. However, the sample used in the present study was larger than estimated 
(1,173), considering the period of data collection, the selection criteria and the use of secondary data. 
In addition, the use of a larger sample improves the statistical analysis by making it more precise, 
especially in simple occurrence measures, such as accuracy, sensitivity and specificity.
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The research used secondary data collected from information and internal control systems: 
e-SUS, Vivver (system adopted by the municipality), Cancer Information System (SISCAN - Sistema 
de Informação do Câncer) and internal document of the service that controls the performance and 
the result of Gram-stained vaginal smear analysis. The first two for obtaining sociodemographic data, 
the third for information regarding Pap smear and the fourth for information regarding Gram-stained 
vaginal smear.

In relation to obtaining data in the mentioned systems, age was considered from the date of 
birth reported by participants on the day the exams were collected. This provided date of birth has 
been converted to years. The education variable was obtained in levels of education (illiterate, literate, 
complete elementary school, incomplete elementary school, complete high school, incomplete high 
school, complete higher education, incomplete higher education, specialization/residency, master’s 
and doctoral degrees) and was converted into years of completed studies. The color variable was 
obtained as white, brown and black; and marital status was classified as married, stable, single, 
divorced and widowed. In relation to BV, data extraction was carried out according to exam results 
(Pap smear and Gram-stained vaginal smear analysis).

From the presentations in the systems, the present study considered for analysis and treatment 
the following composition of sociodemographic variables: age (in the age groups ≤20 years, 21-30, 
31-40 and 41-50); color (white and non-white); education (≤8 years, 8-11 and ≥12); and marital status 
(with and without partnership). For the variables of the diagnostic methods, Pap smear (presence or 
not of signs suggestive of BV)14 and Gram-stained vaginal smear analysis (BV diagnosis yes or no) 
were used.

The accuracy, sensitivity, specificity, positive predictive value (PPV) and negative predictive 
value (NPV) of Pap smear were estimated in relation to Gram-stained vaginal smear analysis as a 
reference standard. The agreement between Pap smear and the reference standard was verified 
using the Kappa test, with the help of SPSS21 software, considering: k values <0, there is no 
agreement; 0-0.2, minimum; 0.21–0.40, reasonable; 0.41–0.60, moderate; 0.61–0.80, substantial; 
and 0.81 – 1.0 perfect15..

The study complied with ethical precepts, according to Resolution No.466 of December 12, 2012.

Figure 1 - Sample composition diagram.
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RESULTS

The sample, consisting of 1,173 women, was predominantly aged between 21 and 30 years 
(34.3%), white (88.2%), with more than 12 years of education (39.8%) and without partnership (53.3%).

Based on the reference pattern, 373 women with BV were identified, a prevalence of 31.8%. 
The comparison of the results of Pap smear and the Gram staining technique is shown in Table 1, 
which also provides an understanding of the calculation of the performance measures of the diagnostic 
method illustrated in Table 2.

The degree of agreement between the two diagnostic methods by the Kappa index was 0.54. 
considered moderate, with p-value <0.001, which refutes the hypothesis of lack of agreement between 
the two methods.

Sensitivity, which assesses the ability of Pap smear to recognize the presence of BV, was 
55.2%. Specificity, which consists of identifying the absence of BV, was 94.1%. Therefore, accuracy 
was 81.7%, with a PPV of 81.4% and a NPV of 81.8% (Table 2).

DISCUSSION

This study made it possible to assess Pap smear performance in BV diagnosis in the studied 
population. The prevalence of BV found in the present investigation was close to that found in 
international studies carried out in countries such as Ghana, Ethiopia and India, which observed a 
prevalence ranging from 30.9% to 44%,1,6,16 being the main cause of vulvovaginitis17.

Agreement among 
methods

n(%)

Disagreement among 
methods

n(%)
Total

Presence of BV* 206 (81.4%) 47 (18.6%) 253
Absence of BV* 753 (81.8%) 167 (18.2%) 920
Total 959 214 1173

Table 1 - Comparison between Pap smear and the reference standard† in bacterial 
vaginosis diagnosis. Botucatu, SP, Brazil, 2015-2020. (n=1173)

* BV: bacterial vaginosis; †Reference standard: Gram-stained vaginal smear and analyzed using the Nugent 
Score

Performance measures Ratio %
Accuracy 959/1173 81.7
Sensitivity 206/353 55.2
Specificity 753/800 94.1
PPV* 206/253 81.4
NPV† 753/900 81.8

Table 2 - Performance measurements of Pap smear in relation to the reference standard 
in bacterial vaginosis diagnosis. Botucatu, SP, Brazil, 2015-2020. (n=1173)

*PPV: positive predictive value; †NPV: negative predictive value
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In general, studies that analyzed Pap smear performance in BV diagnosis were carried out 
in emerging economies, such as Brazil and India2,16. Faced with difficulties in accessing methods 
considered the reference standard, it is necessary to find other alternatives that help in this diagnosis, 
such as Pap smear.

In this regard, when assessing Pap smear performance, this study identified agreement 
between the methods, since the p-value was close to zero (<0.001). However, when tested by the 
Kappa method, moderate agreement was observed. A Brazilian study carried out in the southeast 
of the country found a good agreement of the test, of 0.77, when submitted to the Kappa method2.

When analyzed using different performance measures, BV diagnosis using Pap smear showed 
a moderate S and a high Ê, which was corroborated by a study that also compared the method to 
Gram-stained vaginal smear analysis as a standard reference. In this research, the S was 47.6% 
and the Ê was 95.418.

The moderate S of the test may be related to the fact that the cytopathological slide is made 
up of a cervical smear, unlike the reference standard that collects a vaginal smear16.

Countries such as Switzerland and Finland perform Pap smear from a triple collection, i.e., 
from the ectocervix, endocervix and vagina, which allows a better comparison with the Gram technique 
and even with the clinical diagnosis based on the criteria from Amsel19–20.

A high Ê was found, of 95.2% and 96.9%, in other studies that made the same comparison, 
which made it possible to conclude that the method represents an adequate auxiliary tool in infection 
diagnosis, especially when the result is positive2,21.

The method that assesses the predictive values indicates the probability of a result being 
confirmed by the reference standard after performing Pap smear. A PPV of 81.4% and a NPV of 
81.8% were found in this research, values similar to those found in two other Indian and one Kenyan 
studies, in which the PPV ranged from 80 to 90.5% and NPV ranged from 80 to 88%18,21–22.

Other types of laboratory analysis have been studied and used in BV diagnosis, such as 
molecular analysis using the real-time polymerase chain reaction (rtPCR) technique and tests that 
identify specific bacterial nucleic acids. These tests have shown high sensitivity and specificity in BV 
diagnosis. However, these technologies are even more expensive and less accessible23–24.

From the analyzes carried out, it is possible to state that Pap smear does not replace the 
Gram-stained vaginal smear. Although it is interesting to invest in implementing this technique in PHC, 
the context of the services and the reference standard method’s availability must be considered. In 
case of scarcity of the latter, Pap smear, as a test foreseen in SUS’ reality, can help in BV diagnosis.

As limitations of this study, it is noted that using secondary data from a locoregional sample 
may not represent the reality of other municipalities. Moreover, it is restricted to only two diagnostic 
methods and does not present a correlational analysis of diagnosis with data on sexual partnerships, 
for instance. However, it made it possible to assess Pap smear performance compared to the 
reference standard for BV diagnosis, which can directly contribute to the care of women, especially 
in the context of PHC.

That said, it is worth mentioning that the present study supports the actions of health professionals 
in PHC in the care of women.
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CONCLUSION

Pap smear showed agreement with the reference standard of 0.77; accuracy of 81.7%, 
sensitivity of 55.2%, specificity of 94.1%, PPV of 81.4% and NPV of 81.8%. In this context, it is 
possible to conclude that Pap smear does not replace the Gram staining technique, but can be used 
as an auxiliary method for BV diagnosis.
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