
173

Experimental 

& 

Clinical Article

The Association Between Abnormal Vaginal Flora and Cytological 
Evidence of HPV with Prematurity in High-Risk Pregnant Women  
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ABSTRACT 

OBJECTIVE: To evaluate the association between abnormal vaginal flora and cytological evidence of 

HPV with prematurity in high-risk pregnant women.  

STUDY DESIGN: A prospective cohort study was designed with high-risk pregnant women who deliv-

ered singletons between 20-42 gestational weeks between January to November 2018. Vaginal speci-

mens were collected to obtain material from the upper lateral vaginal vault and cervix for direct micro-

scopic examination of vaginal contents and preparation of Gram-stained and pap smear slides. Potential 

determinants of infection were assessed using the chi-square test. Poisson regression was used to de-

termine the prevalence ratio and 95% confidence interval of the association between the vaginal flora 

and cytology with prematurity and a p<0.05 was considered as statistical significance.  

RESULTS: A total of 68 pap smear and high vaginal swab samples were collected from high-risk preg-

nant women with a mean age of 30.3 years. There were 26 (38.2%) cases of abnormal vaginal flora and 

6 (8.8%) of HPV-induced cytological abnormalities. The preterm delivery rate was comparable between 

women with normal and abnormal vaginal flora (11.9% vs. 11.5%, prevalence ratio 1.0 [95% confidence 

interval: 0.8-1.2], aPR 1.0 [95% confidence interval: 0.8-1.2]) and between women with and without ab-

normal cytology (16.7% vs. 11.3%, prevalence ratio 0.9 [95% confidence interval: 0.6-1.4], aPR 0.9 

[95% confidence interval: 0.6-1.4]).  

CONCLUSIONS: We determined no association between abnormal cytology or altered vaginal flora in 

high-risk pregnancy in terms of overall preterm birth rate. 
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Introduction 

The vaginal microbiome plays a key role in maternal and 

neonatal health. The imbalance in this microbiome (dysbiosis) 

in pregnancy is associated with severe outcomes such as abor-

tion and preterm labor, but the underlying mechanisms remain 

poorly understood (1). Moreover, recent evidence suggests 

that microbiome niches in pregnancy are not limited to mater-

nal body sites, since a low biomass microbiome presumably 

formed in the early stages of gestation has been identified in 

the placenta, with studies indicating that it may have an asso-

ciation with prematurity (2). 

In high-risk pregnant women with diseases such as hyper-

tension and diabetes, amongst others, the risk of miscarriage, 

preterm delivery, and chorioamnionitis is higher only because 

of comorbidities. In this way, the importance of the normal mi-

crobiome composed of the Lactobacillus species, which in-

hibits the growth of bacteria and fungi in the vagina, is en-

hanced by the maintenance of pH acidity and the production of 

compounds such as hydrogen peroxide and bacteriocins (3,4). 
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The association of bacterial vaginosis and trichomoniasis 

with prematurity and premature rupture of membranes is al-

ready well established; however, recent studies have indicated 

that pregnant women with cytological abnormalities are also 

at higher risk of preterm birth (4,5). Thus, studies evaluating 

the association of HPV-induced cytological lesions and vul-

vovaginitis (VV) with these outcomes are important to verify 

if these changes in vaginal microbiome are linked with pre-

maturity in high-risk pregnancies. 

However, most studies evaluating the prevalence of these 

genital infections are performed in low-risk pregnant women 

(4-10). The objective of this study is to evaluate the associa-

tion between abnormal vaginal flora and cytological evidence 

of HPV with prematurity in high-risk pregnant women. 

Materials and Methods 

This study was performed at a high-risk prenatal outpatient 

clinic of a Brazilian University Hospital, a reference in at-

tending high-risk pregnancies. This is a prospective cohort 

study of high-risk pregnant women who delivered singletons 

between 20 and 42 completed weeks of gestation from 

January to November 2018. Approval was granted by the 

Teaching Hospital Ethics Committee. The study was con-

ducted in accordance with the Declaration of Helsinki.  

This research was conducted on the pregnant women who 

visited the Maternity Hospital for routine antenatal care, inde-

pendent of the presence or absence of symptoms of VV. All 

women involved in the research signed a term of consent in 

which they declared their knowledge that the collected mate-

rial would be used for research, they answered a standard 

questionnaire on their personal data such as age, trimester of 

gestation, clinical and obstetric history of medical concerns 

and were subjected to routine prenatal screening with serolo-

gies for syphilis, HIV, toxoplasmosis and Hepatitis B. 

Subjects were excluded for the following reasons: vaginal 

bleeding; current antibiotics or vaginal medication use in the 

30 days prior to sample collection, or sexual intercourse or a 

vaginal procedure in the 72 h preceding the examination and 

had not had delivery during the study period. 

Vaginal specimens were collected using sterile cotton 

swabs to obtain material from the upper lateral vaginal vault 

with the aid of a disposable vaginal speculum for direct mi-

croscopic examination of vaginal contents and for preparation 

of Gram-stained slides: swabs were made on previously iden-

tified matte glass slides and after drying were fixated in mod-

erate heat. After fixation, the smears were covered with violet 

crystal, taking care to place the dye at one end of the slide and 

allowing it to drain on the smear for one minute. Then the vi-

olet crystal that was on the smear was drained, and the lugol 

(mordant substance) was put on the smear for one minute. The 

lugol that was on the smears was discarded and the process of 

differentiation with alcohol at 95° began until all excess of 

gentian violet was removed. The stained smear was covered 

with Gram stain Fuchsin for 30 seconds, washed with distilled 

water, dried with filter paper and analyzed by light mi-

croscopy on immersion lenses (X100). 

The diagnosis of Trichomonas vaginalis (TV) was based 

on the presence of mobile flagellated protozoa in wet mount 

microscopy. Vulvovaginal candidiasis (VVC) was diagnosed 

by the presence of blastoconidia or pseudohyphae and neu-

trophils in the microscopy exam of the vaginal content stained 

by Gram’s method. Bacterial vaginosis (BV) and intermediate 

vaginal flora were diagnosed by Gram stain using the criteria 

by Nugent et al. (11). The Nugent score evaluated as follows:  

The decrease in large Gram positive rods; Lactobacillus spp. 

were scored as 0-4. Gram variable small rods, G. vaginalis, 

were scored as 0-4, whereas curved Gram variable rods, 

Mobilincus, spp., scored as 0-2. Scores summed, and results 

graded as 0-3 (normal vaginal flora), 4-6 (intermediate flora), 

and 7-10 (BV) (11). All stained slides were read by only one 

experienced cytologist who was blinded to the clinical data. 

All the pregnant women underwent cervical cytological 

screening that was performed by a conventional cytology test 

(Pap smear). All specimens were submitted to the Department 

of Pathology at the University Hospital, where they were read 

by a certified cytopathologist to obtain accurate diagnoses 

using the Bethesda System 2014 criteria (12). 

The criterion used to consider abnormal vaginal flora in 

the pregnant woman was the confirmation of the diagnosis of 

at least one or two VV-causing microorganisms in the men-

tioned exams. Pregnant women were classified into two 

groups, ‘abnormal cytology’ and ‘normal cytology’. The ‘ab-

normal cytology’ group included women with an abnormal 

Pap test, this included atypical squamous cells of undeter-

mined significance (ASC-US), atypical squamous cells which 

cannot rule out high-grade lesions (ASC-H), low-grade squa-

mous intraepithelial lesion (LSIL) and high-grade squamous 

intraepithelial lesion (HSIL). The primary outcome was 

preterm delivery, which was defined as delivery at less than 

37+0 weeks of gestation.  

The normal distribution of the age was verified by the 

Kolmogorov-Smirnov test and the descriptive data presented 

in mean and standard deviation. Potential determinants of in-

fections including parity, comorbidities, diagnosis of syphilis, 

or HIV were assessed using chi-square test. Fisher’s exact test 

was used when data in cross-tabulations were sparse or unbal-

anced (n <5). Both tests were followed by multiple compari-

son of the Z-Test. Poisson regression with a robust estimator 

was used to determine the prevalence ratio (PR) and 95% con-

fidence interval (CI) of the association between the vaginal 

flora and cytology with prematurity. In addition, regression 

models adjusted for vaginal flora and cytology were tested. 

We report unadjusted and adjusted PR of Poisson regression 

models. All analyses were performed using the statistical 
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package SPSS version 25.0 (IBM®, Chicago, IL, USA) and a 

p <0.05 was considered as statistical significance. 

Results 

A total of sixty-eight (68) Pap Smears and high vaginal 

swabs samples were collected from high-risk pregnant women 

within the age range of 18-44 years and with a mean age of 

30.3 years. There were 26 (38.2%) cases of abnormal vaginal 

flora among these women as shown in table 1 Eighteen 

(26.5%) had VVC, ten (14.7%) were positive for BV, three 

had VVC and BV, while only one (1.5%) had trichomoniasis. 

There was no difference between pregnant women with nor-

mal and altered vaginal flora in terms of existence of obstetric 

complications such as gestational diabetes mellitus or 

preeclampsia. 

The demographic data of the participants distributed by the 

cervical cytology results are shown in table I. There were only 

six cases of abnormal cervical cytology. There were four 

(5.8%) and two (2.9%) cases of LSIL and HSIL, respectively 

(Table II). There was no significant difference between the pro-

file of pregnant women with normal and abnormal cytology. 

The preterm delivery rate was comparable between 

women with normal and abnormal vaginal flora (11.9% vs. 

11.5%, PR 1.0 [95% CI: 0.8-1.2], aPR 1.0 [95% CI: 0.8-1.2]) 

and between women with and without abnormal cytology 

(16.7% vs. 11.3%, PR 0.9 [95% CI: 0.6-1.4], aPR 0.9 [95% 

CI: 0.6-1.4])] (Table III). 

Table I: Demographic data of the study population  

Normal Abnormal Normal Abnormal 

Vaginal Vaginal Cytology Cytology  

flora flora p (n = 62) (n = 6) p  

(n = 42) (n = 26)  

Age (mean/SD) 30.1±6.9 30.5 6.4 0.792 30.5±6.8 28.2±5.2 0.422 

Parity, n (%)  

   Nulliparous 9 (21.4) 10 (38.5) 0.287 18 (29.0) 1 (16.7) 0.721 

   1-3 31 (73.8) 16 (61.5) 42 (67.7) 5 (83.3)  

   >3 2 (4.8) 0 (0.0) 2 (3.2) 0 (0.0)  

   Total 42 (100.0) 26 (100.0) 62(100.0) 6 (100.0)  

Chronic Hypertension, n (%)  

   Yes 13 (31.0) 5 (19.2) 0.287 15 (24.2) 3 (50.0) 0.330 

   No 29 (69.0) 21 (80.0) 47 (75.8) 3 (50.0)  

   Total 42 (100.0) 26 (100.0) 62 (100.0) 6 (100.0)  

Preeclampsia, n (%)  

   Yes 5 (11.9) 7 (26.9) 0.189 11 (17.7) 1 (16.7) 1.000 

   No 37 (88.1) 19 (73.1) 51 (82.3) 5 (83.3)  

   Total 42 (100.0) 26 (100.0) 62 (100.0) 6 (100.0)  

Diabetes Mellitus, n (%)  

   Yes 2 (4.8) 4 (15.4) 0.193 6 (9.7) 0 (0.0) 1,000 

   No 40 (95.2) 22 (84.6) 56 (90.3) 6 (100.0)  

   Total 42 (100.0) 26 (100.0) 62(100.0) 6 (100.0)  

Gestational diabetes, n (%)  

   Yes 12 (28.6) 10 (38.5) 0,397 21 (33.9) 1 (16.7) 0,656 

   No 30 (71.4) 16 (61.5) 41 (66.1) 5 (83.3)  

   Total 42 (100.0) 26 (100.0) 62 (100.0) 6 (100.0)  

Other Comorbidities, n (%) 

  Yes 33 (78.6) 16 (61.5) 0.128 44 (71.0) 5 (83.3) 1,000 

  No 9 (21.4) 10 (38.5) 18 (29.0) 1 (16.7) 

  Total 42 (100.0) 6 (100.0) 62 (100.0) 6 (100.0)  

HIV, n (%)  

   Yes 1 (2.4) 0 (0.0) 1.000 1 (1.6) 0 (0.0) 1,000 

   No 41 (97.6) 26 (100.0) 61 (98.4) 6 (100.0)  

   Total 42 (100.0) 26 (100.0) 62 (100.0) 6 (100.0)  

Syphilis, n (%)  

   Yes 2 (4.8) 1 (3.8) 1.000 3 (4.8) 0 (0.0) 1.000 

   No 40 (95.2) 25 (96.2) 59 (95.2) 6 (100.0)  

   Total 42 (100.0) 26 (100.0) 62 (100.0) 6 (100.0) 

SD: Standard deviation  
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Discussion 

Candidiasis and bacterial vaginosis were the most com-

monly diagnosed genital infections in our study cohort. HPV-

induced cytological abnormalities were found in less than ten 

percent, a similar frequency to that found in non-pregnant 

women. In addition, pregnant women with abnormal cytol-

ogy and flora did not present a higher prevalence ratio for 

prematurity. 

Limited data exist on VV prevalence in high-risk pregnant 

women. Most of the studies evaluated the prevalence of vagi-

nal flora alterations in pregnant women with low-risk preg-

nancies, such as the studies performed in Argentina by Mucci 

et al. in which 33% presented VVC, 18% BV and 1.4% TV 

and the studies in Greece by Tansarli et al. who found 50% of 

pregnant women with candidiasis, 10% with bacterial vagi-

nosis and 0.4% with trichomoniasis (13,14). 

In Brazil, similar studies were performed, but only among 

low-risk pregnant women where Gondo et al. found altered 

vaginal flora in 45.7% of the subjects, with a prevalence of 

bacterial vaginosis of 21.6% and vaginal candidiasis of 

10.2%, whereas in another study with 120.000 women BV 

was diagnosed in 20% and VVC in 11.8% (15,16)  

Recent studies have examined the role of the vaginal mi-

crobiome and possible associations with preterm birth (17, 

18). It has been proposed that the increased stability of the 

vaginal microbiome during pregnancy can influence the pre-

vention of ascending vaginal infection by maintenance of 

vaginal pH and the production of bactericidal substances pro-

vided by Lactobacilli. Disturbances in Lactobacilli often lead 

to dysbiosis and BV, a known risk factor for PTB (17). In a 

study involving 90 pregnant women Romero et al. found no 

association between altered vaginal flora and PTB (19). On 

the other hand, Hyman et al. affirm that the presence of bacte-

ria in the vaginal microbiome was higher among women who 

had preterm labor (20). 

Regarding the diagnosis of cytological abnormality, HSIL 

was not more frequent in women with high-risk pregnancies 

Table II: Distribution of Gram stain and Pap test results in 68 high-risk pregnant women 

Diagnostic method n (%) 

Vaginal flora (Gram stain)  

   Normal 42 (61.8) 

   Altered 26 (38.2) 

   Total                                                                                                 68 (100.0) 

Microorganisms  

VVC  

   Yes 18 (26.5) 

   No 50 (73.5) 

 Gardnerella vaginalis  

   Yes 10 (14.7) 

   No 58 (85.3) 

   Trichomonas vaginalis  

   Yes 1 (1.5) 

   No 67 (98.5) 

Cytology (Pap smear)  

   NILM 62 (91.2) 

   LSIL 4 (5.9) 

   HSIL 2 (2.9) 

VVC: Vulvovaginal candidiasis, NILM: Negative for intraepithelial lesion and malignancy, LSIL: Low-grade squamous intraepithelial lesion,            
HSIL: High-grade squamous intraepithelial lesion. 

Table III: Association between altered vaginal flora and abnormal cytology as predictors of prematurity 

Unadjusted Adjusted  

PR CI 95% p aPR CI 95% p 

Vaginal flora 1.0 0.8-1.2 0.964 1.0 0.8-1.2 0.958 

Cytology 0.9 0.6-1.4 0.740 0.9 0.6-1.4 0.737 

PR: Prevalence ratio, CI: Confidence interval, aPR: Adjusted prevalence ratio 
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compared to non-pregnant women in this research, a result 

similar to that found in a Brazilian study (8). In this cohort 

study, only 6 (8.8%) pregnant women presented LSIL or HSIL 

in conventional cytology, a result similar to that found by 

Khaengkhor et al. , Hong et al. and Nimrodi et al. (5,  21, 22). 

In the last two studies, as in this one, no association between 

cytological abnormality and prematurity was found. 

The strength of this study is its prospective design. 

However, main limitation was sample size which was mostly 

due to the strict exclusion criteria and the need for follow-up 

until labor. Another limiting factor was the analysis of only a 

specific population from a Brazilian university hospital, pre-

venting the findings from being extrapolated to other groups 

of high-risk pregnant women. 

In conclusion, the most commonly diagnosed vaginal in-

fections in this study were VVC and BV, whereas in the cy-

tology evaluation HPV-induced abnormalities were less fre-

quent. In addition, no association between abnormal cytology 

or altered vaginal flora in high-risk pregnant women and over-

all PTB was found. 
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