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Background: Worldwide Cervical cancer is responsible for more than half a million new cases and a quarter of a million deaths annually.  

Many Researches has established the causal role of oncogenic human Papillomavirus (HPV) infection in the pathogenesis of invasive cervical 

cancer and its precursor lesions. Bacterial vaginosis (BV) is one of the most common conditions of childbearing aged women worldwide, and 

considering a possible synergy of an imbalanced vaginal environment with cervical preneoplasia, it is clear that greater attention needs to be 

given to this condition. Objective: To find out an association between Nugent score and dysplastic epithelial cell changes in the cervical 

smears of patients with vaginal discharge. Subjects and Methods: This is a descriptive study conducted on 100 cervical smears from women 

of reproductive group with vaginal discharge. Paponicolaou stained and Gram stained smears were studied. The proportion of cervical smears 

with normal flora and dysplastic changes as well as that of smears with Bacterial vaginosis and dysplastic changes were calculated and 

compared. Results: 19 smears were scored as BV,.2 out of 19 smears (10.5%)were showing epithelial cell abnormality. 1 out of 38 

(2.6%)smears having normal vaginal flora was reported as ASC and 6 out of 43(14%) smears in the intermediate category were reported as 

ASC(5) and  HSIL (1). Statistical analysis was done by Chi-square test using IBM-SPSS Statistics-22 statistical package. The correlation 

between Bacterial vaginosis and dysplastic changes were not found to be statistically significant. Conclusion: There is no definite correlation 

of Bacterial vaginosis with dysplastic changes in the cervical smear of patients with vaginal discharge related with the risk for cervical 

carcinogenesis. Evaluation of larger cohort of subjects over a prolonged time frame is required to assess the influence of Bacterial vaginosis 

in cervical carcinogenesis. 
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Introduction 

 

Bacterial vaginosis is defined as replacement of the 

lactobacilli of the vagina by characteristic groups of 

bacteria accompanied by changed properties of the vaginal 

fluid. It is a poly microbial condition and the 

microorganisms most often found are; Gardnerella 

vaginalis, Prevotella species, anaerobic gram positive cocci, 

Mycoplasma hominis and Mobiluncus species.[1] 

Bacterial vaginosis (BV), one of the commonest vaginal 

disorders in females of re-productive age is associated with 

a number of obstetric and gynaecologic complications. The 

prevalence of BV has varied in studies from 10 to 64%, 

depending on the method of detection used. The gold 

standard of diagnosis of BV is Nugent’s scoring of gram-

stained smears.[2] 

Cervical cancer, the second most common malignancy after 

breast cancer among women worldwide, is responsible for 

more than half a million new cases and a quarter of a 

million deaths annually.[3] 

Many Researches has established the causal role of 

oncogenic humanpapilloma virus (HPV) infection in the 

pathogenesis of invasive cervical cancer and its precursor 

lesions, i.e. cervical intraepithelial neoplasia (CIN). 

However, HPV infection is widely prevalent among 

sexually active women and mostly self-limiting, causing 

only mild and transient cytological abnormalities. Just a 

small proportion of HPV-infected women will eventually 

develop cervical cancer, suggesting involvement of 

additional host or external factors acting together with HPV 

in cervical carcinogenesis.[4] 

BV is one of the most common conditions of childbearing 

aged women worldwide, and considering a possible synergy 

of an imbalanced vaginal environment with cervical 

preneoplasia, it is clear that greater attention needs to be 

given to this condition. Previous studies examining the 

relationship between BV and CIN, however, have rendered 
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conflicting results. The role of BV as a co-factor in the 

natural history of HPV infection and related disease remains 

largely elusive. The present study was aimed at evaluating 

the association, if any, of bacterial vaginosis in cervical 

smear and detection of pre-neoplastic lesion in the same 

smear.  If BV plays a promoting role in the development of 

cervical cancer, then women with a history of recurrent or 

persistent BV should be liable for closer follow-up, and 

restoring the vaginal microflora should in that case be a 

promising answer. 

 

Review of Literature  

Grading the microbial flora seen in Gram stained vaginal 

smears for diagnosing BV was first described by Spiegel et 

al, but was found to be only moderately reliable because of 

the wide variability in recognizing bacterial morphotypes by 

Gram smear evaluators.[5] 

Nugent et al by modifying this method to a semi-

quantitative scoring system provided a more standardized 

method of Gram stain interpretation for BV. 

• Nugent scoring system classifies vaginal smears into 

normal flora, intermediate flora or BV infection according 

to the number of bacterial morphologies counted per field 

of vision. In this scale, a score of 0 to 10 is generated.  

• The Nugent score will be calculated using the gram 

stained smears and would be interpreted using the given 

table. 

 
Organism morphotype Number/oil 

immersion field 

Score 

Lactobacillus-like 

(parallel sided, gram positive 
rods) 

>30 0 

5-30 1 

1-4 2 

<1 3 

0 4 

Mobiluncus-like 

(curved ,gram negative rods) 

>5 2 

<1-4 1 

0 0 

Gardnerella/Bacteroides-
like(tiny, gram variable 

coccobacilli and pleomorphic 

rods with vacuoles) 

>30 4 

5-30 3 

1-4 2 

<1 1 

0 0 

 
• Nugent results would be graded as 0-3 (normal vaginal 

state), 4-6 (intermediate grade bacterial colonization), and 

7-10 (bacterial vaginosis).[6] 

• Cervical cancer and pre-cancerous lesion have been 

causatively linked to persistent infection by human 

papillomavirus.[4] However, numerous factors, including 

other sexually transmitted diseases, have been postulated 

to influence the progression from infection to high grade 

lesion . In this context, BV has also been implicated to 

play a role in cervical carcinogenesis.[7] 

• Many authors have supported this association of BV with 

cervical pre-cancerous lesions. Biochemical changes in 

vaginal secretions of women with BV include production 

of metabolic by-products, such as propionate and butyrate, 

capable of damaging epithelial cells. 

• In addition, the BV-associated anaerobes release volatile 

amines (especially putrescine, trimethylamine and 

cadaverine), responsible for the characteristic fishy 

malodour. Amines appear in the vaginal environment after 

conversion of amino acids produced by abundance of 

anaerobes, and form in combination with nitrites- 

(produced by nitrate reducing bacteria) nitrosamines. 

These carcinogenic compounds are capable of forming 

DNA adducts and consequently mutagenic events. 

Previous investigations suggest that local accumulation of 

nitrosamines during episodes of BV may induce cell 

transformation of the cervical epithelium, in concert with 

other oncogenic agents like HPV infection. 
• Alternatively, alterations in inflammatory cytokine profile 

present in a disturbed vaginal environment could promote 

development of cervical lesions.[8-11] 

• A disturbed vaginal microflora might therefore indirect 

predispose to cervical dysplasia. 
• However, other researchers have refuted this association 

of BV with cervical neoplasia.[12,13]  

 

Aims and Objectives 

To find out the association between Nugent score in 

gramstained smears and pre neoplastic lesions in the Pap 

smears of patients with vaginal discharge 

 

subjects and Methods 

 

 Sterile gloves 

 Sterile Speculum 

 Ayres Spatula 

 Cervical brush 

 Microscopic glass slides 

 Gram stain kit 

 Fixative for Papanicolaou stain 

 Rapid Pap staining kit 

 Compound microscope 

 

Methodology 

 Study design-DescriptiveStudy participants (human) 

 Inclusion criteria-Cervical Smears from women between 

18-49 yrs of age with vaginal discharge.  

 Exclusion criteria- Cervical Smears from Post-

menopausal women, Pregnant women  

 Sampling population - Cervical Smears from women of 

reproductive age group with white discharge 

 Sample size -100  

 Preparation of sample 

 

 Cervical smears were taken under aseptic 

precautions,wet fixed  and stained with Papanicolaou 

stain.[14] 

 The same cervical samples will be used for preparing 

smear for Nugent score. After heat fixation, smears 

will be gram stained and examined under oil 

immersion at 100X magnification.[15] 

 Gram stained smears were coded and given Nugents 

score and classified in to normal vaginal flora, 

intermediate and Bacterial vaginosis.   
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 PAP smears were reported according to the Bethesda 

III system (2001): atypical squamous cell (ASC), low-

grade squamous intraepi-thelial lesion (LSIL), high-

grade squamous intraepithelial lesion (HSIL). LSIL 

includes CIN 1 and koilocytotic atypia.[16] 

 PAP smears without dysplastic changes are 

categorized under the term NILM(Negative for intra 

epithelial lesion/malignancy) 

 The proportion of cervical smears with normal flora 

and dysplastic changes as well as that of smears with 

bacterial vaginosis and dysplastic changes were 

calculated and compared. 

 

Results  

 

 
Figure 1: Prevalance of Bacterial Vaginosis. 

 

During the study period 100 cervical smears were PAP 

stained and the corresponding gram stained smears were 

scored for Bacterial vaginosis. 

Of these, 38 smears were having normal vaginal flora, 43 

smears were having intermediate (bacterial colonization) 

and 19 smears (19%) were scored as having Bacterial 

Vaginosis. [Figure 1] 

 

Table 1: Comparison of pre neoplastic lesions in PAP smear to 

Nugent score in Gram stained smears 

PAP Smear report                  

(Bethesda 2001) 

Nugent score 

Total-n=100 0-3 

(Normal 
flora) 

4-7 

(Intermediate) 

8-10 

(Bacterial 
Vaginosis) 

Epithelial cell 

abnormalities(Dysplasia) 

n=9 

1 6 2 

NILM(Negative for intra 

epithelial 

lesion/malignancy)n=91 

37 37 17 

 

Bacterial vaginosis smears were  correlated with their PAP 

smear findings  to find out if there is any association of  

dysplastic changes.Most of the smears were having reactive 

cellular changes mainly in the form of nucleomegaly .2 out 

of 19 smears (10.5%)were showing epithelial cell 

abnormality reported as ASC [Table 1]. 

1 out of 38 (2.6%)smears having normal vaginal flora was 

showing epithelial cell abnormality reported as ASC and 6 

out of 43(14%) smears in the intermediate category showed 

epithelial cell abnormalities,5 ASC and 1- HSIL. [Table 2] 

Statistical analysis was done by Chi-square test using IBM-

SPSS Statistics-22 statistical package. The correlation 

between Bacterial vaginosis and dysplastic changes  were 

not found to be statistically insignificant as the p value were 

0.07 and 0.208  while comparing normal versus 

intermediate category and normal versus bacterial vaginosis 

category respectively (greater than 0.05). 

 

Table 2: Frequency of dysplastic changes in BV Compared to 

those with normal and intermediate flora. 

Nugent score No of smears No of smears with 

dysplastic changes 

(%) 

Normal flora 38 1(2.6%) 

Intermediate 43 6(14%) 

Bacterial vaginosis 19 2(10.5%) 

 

Discussion 

 

Bacterial vaginosis (BV) is a syndrome of replacement of 

lactobacilli-dominated flora by a complete mix of strict and 

facultative anaerobic bacteria. The altered flora in BV is 

constituted mainly by gardenerella as also micrococci, 

streptococci and staphylococci (Frega et al., 1997). The 

prevalence of BV in different clinical settings has been 

reported to variably range from 10% to 64% (Kenyon et al., 

2013). The prevalence of BV in the study of Bump et al is 

13% and 28.6% in the study of Sodhani et al..[2,17] 

In this study out of 100 cervical smears 19 smears were 

scored as having Bacterial vaginosis (BV).This prevalence 

of Bacterial vaginosis (19%) is almost similar to Peters et al 

(20%).[12] 

In this study it was found that dysplastic changes were more 

common in the intermediate category (14%) rather than in 

Bacterial vaginosis (10.5%) We hypothesize that the 

difference in the bacterial load between intermediate 

category and Bacterial vaginosis with consequent variation 

in the level of carcinogenic substance production might 

underlie the observed disparity in the association of the two 

types of smears with cervical preneoplasia. All of the BV 

patients had cytological abnormalities and discriminating 

between benign reactive changes and Atypical squamous 

cells is a subjective process 

Platz-Christensen et al reported a significantly increased 

risk of CIN if BV was present.[7] This finding has been 

supported by other authors as well (Nam et al., 2009; 

Roeters et al, 2010).[20,21] More recent studies, including a 

meta-analysis by Gillet et al., (2011),[22] have also reported 

a positive association between BV and presence of CIN . 

We did not find a correlation of dysplastic changes and 

Bacterial vaginosis which was almost similar to the study of 

Peters et al (1995).[12] He did not find any association 

between BV and dyskaryosis or severity of  CIN. Study by 

Jahic et al also showed no significant difference in the 

frequency of BV in LSIL and normal cervical smear (Jahic 

et al., 2013).[13] 

Hence, this question of any plausible association between 
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BV and cervical precancer and cancer is still unanswered 

with conflicting results. 

 
Conclusion 

 

There is no definite Correlation of Bacterial vaginosis  with 

dysplastic changes in the PAP smear  related with the risk 

for cervical carcinogenesis [Figure 2]. Cytological 

interpretation of infections may not always be fully 

accurate. Another limitation is that the number of samples 

in this study was small and observation spanned over a 

limited time period. Evaluation of larger cohort of subjects 

over a prolonged time frame is required to assess the 

influence of Bacterial vaginosis in cervical carcinogenesis. 

 

 
Figure 2: Correlation of Bacerial vaginosis  with dysplastic 

changes. 

 

Summary 

The study was conducted to find out the association 

between Nugent score in gram stained smears and pre 

neoplastic lesions in the Pap smears of 100 patients with 

vaginal discharge. Out of these, 38 smears were having 

normal vaginal flora, 43 smears were having intermediate 

(bacterial colonization) and 19 smears (19%) were scored as 

having Bacterial Vaginosis. Only 2 out of the19 smears 

(10.5%) were showing epithelial cell abnormality. On the 

contrary, 6 out of 43(14%) smears in the intermediate 

category showed epithelial cell abnormalities. Statistical 

analysis was done by Chi-square test using IBM-SPSS 

Statistics-22 statistical package. The correlation between 

Bacterial vaginosis and dysplastic changes  were not found 

to be statistically significant as the p value were 0.07 and 

0.208  while comparing normal versus intermediate 

category and normal versus bacterial vaginosis category 

respectively (greater than 0.05). In the very few studies 

conducted regarding this association, the results were 

contrasting and our study concludes to oppose this 

hypothesis 
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