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INTRODUCTION 

Bacterial vaginosis reflects a shift in normal vaginal flora 

from lactobacilli dominant to mixed flora including 

Gardnerella vaginalis, mycoplasmas and anaerobes such 

as Mobiluncus, Peptostreptococcus and Prevotella. 

Although Gardnerella and anaerobic organisms can be 

found in normal vaginal flora, their concentration 

increases several-fold in women with bacterial vaginosis 

concurrent with a marked decrease in lactobacilli. 

Because of the inability to find a transmissible agent, 

bacterial vaginosis has not been classified as an STI. 

Currently bacterial vaginosis is described as a sexually 

associated infection rather than a true sexually 

transmitted infection.1 Bacterial vaginosis is the most 

common cause of vaginal discharge and malodor.2 

Most of the patients are asymptomatic. Some patients 

show symptoms like increase in white discharge which 

appears homogeneous, is low in viscosity and evenly 

coats the vaginal mucosa and there is characteristic 

vaginal odor which smells like a fish. The patients may 

also experience itching and burning in the vaginal area. 

Pap smear is a routine procedure done for cytological 

screening of cervical cancer.3 It can also be used as a 

diagnostic test for bacterial vaginosis. 
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ABSTRACT 

Background: Bacterial vaginosis is the most common cause of vaginal discharge among women in reproductive age 

group. It is characterized by an increased vaginal pH and loss of normal lactobacilli and overgrowth of anaerobes like 

Gardnerella vaginalis and other gram-negative rods. Purpose of this study is to compare the characteristics of pap 

smear and microbiological pattern in patients with abnormal vaginal discharge.  

Methods: The study was conducted in the Department of Gynecology and Obstetrics of Rajarajeswari Medical 

College and Hospital (RRMCH) Bangalore, India. All patients with vaginal discharge were included in the study. 

Vaginal discharge samples were sent to gram staining, culture and pap smear examination. 

Results: Of the 52 patients, 18 patients (34.6%) showed positive for bacterial vaginosis according to Nugent’s score. 

Of the 18 patients with positive Gram stains, 8 of them were positive for bacterial vaginosis according to pap’s smear 

(44%) and 10 had negative pap smears. In our study, of the 18 patients with positive Gram stains, 14 (77%) of them 

were positive for bacterial vaginosis according to culture. 

Conclusions: In the present study we found out that correlation of gram stain and pap smear was 44% whereas 

correlation of gram stain and culture was 77%. Hence, we conclude that gram stain and culture are preferred for the 

diagnosis of bacterial vaginosis rather than the pap smear evaluation. 
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This study is done to compare the characteristics of Pap 

smear and microbiological pattern among patients with 

abnormal vaginal discharge. 

A polymicrobial superficial vaginal infection involving 

loss of the normal lactobacilli and overgrowth of 

anaerobes, such as Gardnerella vaginalis, Bacteroides, 

Mycoplasm hominis, Mobiluncus and Peptostreptococcus 

is recognized as bacterial vaginosis.4 There is increase in 

vaginal ph (>4.5) due to decrease in lactobacilli. Bacterial 

vaginosis was first described by Gardner and Dukes. 

Bacterial vaginosis is a common and complex clinical 

syndrome that reflects abnormal vaginal flora and is 

poorly understood. It has been variously named and 

former terms include Haemophilus vaginitis, 

Corynebacterium vaginitis, Gardnerella or anaerobic 

vaginitis, and nonspecific vaginitis. The vaginal flora’s 

symbiotic relationship shifts to one in which there is over 

growth of anaerobic species including Gardnerella 

vaginalis, Bacteroides, Mycoplasm hominis, Mobiluncus 

and Peptostreptococcus. Bacterial vaginosis is also 

associated with significant reduction or absence of the 

normal hydrogen peroxide producing Lactobacillus 

species.5 

Bacterial vaginosis is the most common cause of 

abnormal vaginal discharge in women of reproductive 

age.6 The cause is unknown. Bacterial vaginosis though 

closely related to sexual intercourse it is not termed as a 

sexually transmitted disease because of its high 

prevalence in sexually inactive women.7 The importance 

of bacterial vaginosis is that, it is associated with pelvic 

inflammatory diseases, complications of pregnancy. 

Women with bacterial vaginosis are prone to HIV 

infections.8 Therefore diagnosis of bacterial vaginosis 

becomes important. 

Risk factors include oral sex, douching, black race, 

cigarette smoking, sexual intercourse during 

menstruation, intrauterine device, early age of sexual 

intercourse, new or multiple sexual partners, sexual 

activity with other women.5 

The objective of this study was to compare the 

characteristics of Pap smear and microbiological pattern 

in bacterial vaginosis.  

METHODS 

The study was conducted for a period of 2 months in the 

Department of Gynecology and Obstetrics of 

Rajarajeswari Medical College and Hospital (RRMCH) 

Bangalore, India. Laboratory investigations will be 

performed in the Department of Microbiology and 

Department of Pathology RRMCH. 

All the patients with vaginal discharge visiting the 

Department of Obstetrics and Gynecology OPD at 

RRMCH were included in the study. 

Inclusion criteria  

All the patients with vaginal discharge between the age of 

18-45 years were included. 

Exclusion criteria  

Pregnancy and vaginal bleeding. 

Collection of sample 

After a written informed consent was obtained; brief 

history, general physical examination and per speculum 

examination was done by an experienced clinician. 

A clean dry sterile Cusco’s speculum was inserted, and 

the characteristics of the vaginal discharge were noted. A 

sterile cotton swab was used to obtain a cerivcovaginal 

sample and was sent to Microbiology Department. 

Samples for PAP smear were collected using a 

endocervical brush and wooden spatula, the samples were 

smeared on a clean glass slide cytofixed and sent to 

Pathology department. 

 

Figure 1: Study Design. 

Gram staining and Nugent’s scoring system9 

Gram-stained slides are examined under oil immersion 

(x1000). According to Nugent Scoring System, the 

smears are observed and quantified for the presence of 

the following morphotypes: 

• Large gram-positive bacilli (Lactobacillus 

morphotypes) 

• Small gram variable bacilli (Gardnerella 

morphotypes) 
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• Curved gram negative or gram variable bacilli 

(Mobiluncus morphotypes) 

The number of organisms seen is quantified according to 

the following scale 

• 0 = No morphotype 

• 1+ = <1 organism per field 

• 2+ = 1-4 organisms per field 

• 3+ = 5-30 organisms per field 

• 4+ = ≥30 organisms per field 

A total numerical score (N score) is calculated by 

summing the scores for the three components as indicated 

in Table 1. 

 

Table 1: Nugent's Scoring System. 

Lactobacilli Score 
Gardnerella, 

Bacteroides 
Score 

Curved gram-

negative bacilli 
Score 

Sum = n 

score 

4+ 0 0 0 0 0 0 

3+ 1 1+ 1 1+ 1 3 

2+ 2 2+ 2 2+ 1 5 

1+ 3 3+ 3 3+ 2 8 

0 4 4+ 4 4+ 2 10 

 

Table 2: Interpretation Of Nugent's Score. 

N score  Report 

0-3 
Gram stain indicates normal bacterial 

vaginal flora 

4-6 

Gram stain reveals altered vaginal 

flora that is not consistent with 

bacterial vaginosis. 

>7 
Gram stain indicates the presence of 

bacterial vaginosis. 

Culture 

A cotton-tipped applicator was used to transfer vaginal 

fluid onto a human blood bilayer medium (HB medium). 

HB plates were examined for G. vaginalis after 48 and 72 

h of incubation at 37°C in 5% CO2 in air. G. vaginalis 

colonies appeared as small beta-hemolytic colonies on 

HB agar.  

The identification was confirmed by their characteristic 

Gram stain morphology showing small pleomorphic 

gram-variable rods, fermentation of starch and glucose 

but not mannitol, the inability to produce green 

discoloration of chocolate agar, and the inability to 

produce catalase and oxidase.  

The fermentation medium used for identification of G. 

vaginalis consisted of 1% Proteose peptone no. 3 (Difco 

Laboratories), 0.3% meat extract (BBL Microbiology 

Systems), 0.5% NaCl, and 1% Andrade indicator. The pH 

was adjusted to 7.1 before the medium was autoclaved. 

To this base the appropriate sugar (1%) and fetal calf 

serum (1%) were added. After all the gram stain smears 

had been evaluated and the Gram stain diagnoses were 

made, the results were compared with those of the pap 

smear. 

Pap smear examination 

Pap smears from the transitional zones were evaluated 

under the Bethesda system guidelines. If there was a 

filmy background of small coccobacilli, individual 

squamous cells with a layer of coccobacilli along the 

margins of the cell membranes, and conspicuous absence 

of lactobacilli, the smear was evaluated as positive for 

bacterial vaginosis.10  

RESULTS 

A total of 52 patients were included in our study. The 

mean age of the subjects was 31.5 years (Range 18-45 

years). Of them the highest were in the age group of 31-

35 years (53.8%) as shown in Table 3. 

Table 3: Age wise distribution of results. 

Age (years) No. of cases studied Percentage (%) 

18-25 10 19.2 

26-30 8 15.3 

31-35 28 53.8 

36-40 5 9.61 

41-45 3 5.76 

Total  52 100 

Table 4: Characteristics of vaginal discharge. 

Characteristics (colour) Number  Percentage  

Grey white 42 80.7 

Greenish yellow 6 11.53 

yellow 4 7.69 

Total 52 100 

All the women were suffering from vaginal discharge, 

which was greyish white discharge in 80.7% of the 
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patients, greenish yellow in 11.53% of the patients and 

yellow in 11.69% of the patients (Table 4).  

Of the 52 vaginal swabs taken (from ecto and endo 

cervix), high grade squamous changes was seen in 78.8% 

of the patients while 21.2% of them showed 

transformation zone (Table 5). 18 patients (34.6%) 

showed positive for bacterial vaginosis according to 

Nugent’s score (Table 6).  

Of the 18 patients with positive Gram stains, 8 of them 

were positive for bacterial vaginosis according to pap’s 

smear and 10 had negative pap smears (Table 7). 

Table 5: Pap’s smear studies. 

Changes  Number Percentage  

High grade squamous 

change 
41 78.8 

Transformation zone  11 21.2 

Table 6: Nugent’s score observed in study group. 

Nugent’s score  No. of patients  Percentage  

0-3 32 61.5 

4-6 2 3.8 

7-10 18 34.6 

Total  52 100 

Table 7: Correlation of gram’s stain (Nugent’s score) 

and pap’s smear. 

Gram stain 

positive cases 

Consistent with 

culture 

Not 

consistent 

18 14 4 

Of the total 52 patients, 14 samples were culture positive 

and 18 were gram stain positive (Table 8). 13 patients 

showed positive for Gardnerella vaginalis (Table 9).  

Table 8: Culture positive cases. 

Organism  Number  

Gardnerella vaginalis 13 

Others / misc. 1 

Table 9: Correlation of gram’s stain with culture. 

Gram stain 

positive cases 

Consistent with 

culture 

Not 

consistent 

18 14 4 

DISCUSSION 

Our purpose was to compare the characteristics of Pap 

smear and microbiological pattern in bacterial vaginosis. 

A total of 52 women were enrolled in the study. The age 

range varied from 18 to 45 years. Middle-aged 31-

35years (53.8%) women were affected more. The age 

range is slightly higher when compared to the study done 

by Neha Batra et al this may be attributed to the small 

number of the patients in the study.11  

Majority of them had come with a history of homogenous 

grey white discharge (80.7%). Others had greenish 

yellow discharge (11.53%) and very few had yellow 

color discharge (7.69%). Along with this patient had 

itching, burning micturition, abdominal pain. Our results 

correlate with the study done by Neha Batra et al.11  

41(78.8%) patients showed high grade squamous change, 

while 11 (21.2%) showed transformational zone. Which 

is in accordance with Platz-Christensen et al study.12 

Majority of the organisms isolated in the present study 

was G. vaginalis. It was consistent with studies like 

Didier et al and Spiegel CA.13,14 

Of the 52 patients, 18 patients (34.6%) showed positive 

for bacterial vaginosis according to Nugent’s score. Of 

the 18 patients with positive Gram stains, 8 of them were 

positive for bacterial vaginosis according to pap’s smear 

(44%) and 10 had negative pap smears. Present results 

were consistent with the study done by Schnadig et al.15 

In the present study, of the 18 patients with positive 

Gram stains, 14 (77%) of them were positive for bacterial 

vaginosis according to culture. This is in correlation with 

many studies.16,17  

In the present study we found out that correlation of gram 

stain and pap smear was 44% whereas correlation of 

gram stain and culture was 77%. 

Hence gram stain and culture are preferred over pap 

smear for the diagnosis of bacterial vaginosis. 

CONCLUSION 

In our study we found out that correlation of gram stain 

and pap smear was 44% whereas correlation of gram 

stain and culture was 77%. Hence, we infer that gram 

stain and culture are preferred for the diagnosis of 

bacterial vaginosis rather than the pap smear evaluation. 
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