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INTRODUCTION 

Bacterial vaginosis is a common microbiological disorder of vaginal flora in 

sexually active women.  There is alteration of normal vaginal flora.  It is a poly microbial 

infection due the decrease in the lactobacilli and increase in the other anaerobic 

microorganisms
1
.   

   Bacterial vaginosis in pregnancy is associated with  the  increased risk of preterm 

delivery, premature rupture of membrane, chorio amnionitis due to ascending infection.  

        In women with preterm delivery they have detected the microorganisms from 

amniotic fluid and placenta
2.  Gynecologic complications of bacterial vaginosis includes 

cervicitis, salpingitis, endometritis, post-operative infections, oophoritis.   

      Prevalence of bacterial vaginosis depends on the ethinicity it was 2.4 times   more 

common  among  the African descent
3.

  In europe it was found in 5 % of patients 

attending gynaecological  clinics. The incidence of bacterial vaginosis in  pregnancy was 

found to be between 7to22 %.
[4,5]

 
    

Hence screening of all antenatal patients  is necessary  

to detect the presence of bacterial vaginosis and to prevent further complications in 

pregnancy 
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AIM 

To   Know about the incidence of bacterial Vaginosis in pregnant women. Early 

screening, diagnosis and treatment of bacterial Vaginosis in antenatal women will prevent 

the obstetric complications. 
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REVIEW OF LITERATURE 

STRUCTURE OF THE VAGINAL EPITHELIUM 

Vaginal mucosa is a stratified squamous epithelium that structurally resembles the 

epidermis. 

The sexually transmitted pathogens first come in contact with stratified squamous 

epithelium of the vagina.    

The healthy vaginal mucosa of reproductive aged women is comprised of a 

multilayered stratified squamous epithelium that rests on  lamina propria.  

It includes the mitotically active basal layer (“stratum basale”), the supra basal 

layer, and a superficial layer of flattened cornified cell
6,7

. 

The vaginal epithelial cells  lose their nuclei and cytoplasmic organelles as they 

undergo  differentiation. Vaginal basal and suprabasal epithelial cells express a number of 

cytokeratins (K1, 4, 5 and 13), transglutaminases-1 and -3, caspase 14 and filaggrin  

The superficial layers of the human vaginal epithelium, are comprised of dead 

flattened cells,  that have undergone a terminal cell differentiation called cornification
8
.  
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Figure 1: Vaginal Epithelium 

Glycogen  present in the lumen of vagina is used by the lactobacilli and they  

maintain the  acidic  vaginal Ph by producing lactic acid.  

The metabolism of glycogen  is mediated by the estrogen hormone via estrogen 

receptors located in the epithelial cells covering the vaginal lumen.  

 The environment and hormonal factors influence the vaginal epithelium. 

The vaginal epithelium is thin comprised of basal and parabasal layers before 

puberty in young girls. 
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In college students, the prevalence has ranged from 4% to 25%, while it has been as                

high as 61% in women attending sexually transmitted disease clinics
9
.  The estrogen 

levels affects the synthesis of glycogen
10

. 
 

Vaginal epithelium becomes thin  as women attains menopause 

VAGINAL PH 

The human vaginal microflora is dominated by lactobacillus, per gram of vaginal 

fluid contains 10,000 to 100 million lactobacilli
11

 which create an acidic environment and 

offers  protect  against sexually transmitted pathogen.  

In a woman with active menstrual cycle a  Vaginal ph of 4.0 to 5.0 is considered  

normal. 

Ovarian hormone facilitates doderlein lactobacilli colonization it produces lactic 

acid from the glycogen which maintains acidic environment in pre menopausal women
12,13 

Other factors affecting vaginal ph includes age, sexual activity, and vaginal 

douching, use of contraceptives. 

Vaginal epithelium becomes thin and there will be reduced level of glycogen stores 

as the women attains menopause. 

At the time of menstruation, there is an increase in the pH of the vagina to  6 at day 

2 with the subsequent decrease of the same to pH  4 at day 4. 
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This is because the lactobacillus acidophilus spp  binds to the erythrocytes during 

menstruation.  The dynamic changes in the environment of the vagina during the 

menstrual cycle leads to changes in the ecology of the vaginal microflora.  

 During sexual intercourse there is a shift in vaginal ph from acidic to alkaline 

environment. Sperm acts as a powerful alkalizing agent which reduces vaginal acidity 

within a few seconds and keeps the vagina neutralized at pH higher than 6 - 7 during 

several hours after intercourse
14 

During breast feeding there is low estrogen levels resulting in the disruption of 

normal acidic ph. 

The use of contraceptives with very low or no levels of ethinilestradiol causes  

hypoestrogenemia, which disrupts the production of glycogen, lactic acid.  Hence these 

women are particularly susceptible to alterations of the vaginal ecosystem
15

     

MUCOSAL DEFENSE OF FEMALE GENITAL TRACT 

Immune system of female genital tract is a integrated part of mucosal immune 

system
16

.  Female genital tract is a immunologically active site. 

The fallopian tube, uterus, endocervix are lined by columnar epithelium where as 

the ectocervix is lined by squamous epithelial cells
17

. 

The stratified squamous epithelium of vagina undergoes a rapid turnover. It is found 

that the upper layer is exfoliated into the vaginal lumen approximately every 4 hours
18

. 
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This desquamation serves  as a protective function  because the microorganisms 

that have recently gained entry into the vagina and which are adherent in the  top layer of 

epithelial cells are prevented from remaining associated with the epithelium. 

The mucosal immunity consists of innate and adaptive immune response.  

Systemic immunity and hormonal factors influence the mucosal immunity
19

. 

The mucus secreted in the vagina is mainly composed of glycoprotein, 

mucopolysaccharides (i.e., glycogen), electrolytes, and a larger fraction of water. 

The mucosal layer not only provides nutrients to the vaginal microflora but also acts 

as receptors for them. 

Membrane associated mucins are expressed at the apical surface of epithelial cells 

throughout the female genital tract. 

The organisms bind to the oligosaccharide  ligands on the  mucin.  Thus the array  

of oligosaccharides on the mucin play a keyrole in determining  colonistion  by 

commensal organism and susceptibility to bacterial infection.  

The epithelium, mucus, pH, complement system, and cells of the immune system 

comprises the innate immunity.  Macrophages and dendritic cells (DCs) are important 

cells which phagocyte and destroy pathogens by acid and enzyme digestion. 

The macrophages are more concentrated in the endometrium and in myometrium
20

 

Lactic acid also serves as a component of immune defense. In the presence of a 
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synthetic analogue of double-stranded viral RNA, lactic acid potentiates the production of 

protective pro-inflammatory cytokines by vaginal epithelial cells
21

 .   

Lactic acid also promotes activation of the T helper type 17 subclass of helper T 

lymphocytes
22

 stimulates dendritic cell maturation
23

 and induces interferon-γ production
24

 

Lactic acid producing bacteria are unique in their production of both the d- 

and l-chiral isomers of lactic acid. In contrast, mammalian cells produce  exclusively  

l-lactic acid
25

. 

The  d-lactic acid isomer which is produced by  some strains of lactobacilli 

enhances protection against microbial invasion of the upper genital tract
26

. 

Lactobacillus crispatus,  Lactobacillus gasseri  and  Lactobacillus jensenii  are all 

producers of d-lactic acid, Lactobacillus iners lacks the gene coding for d-lactate 

dehydrogenase and so cannot synthesise d-lactic acid
26

 , While the clinical implications of 

this observation remain s to be determined,  L. iners is often present in association with 

BV-related vaginal bacteria
27,28

  

CHANGES IN VAGINAL FLORA WITH AGE 

As the women approaches the age of 45 years, and attains menopause  there is a 

complete loss of follicular activity and decrease in circulating estrogen level
29

.   

As women becomes older they experience changes in the vaginal and vulval regions 

because the vaginal epithelium becomes dried and atrophied.   
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The changes includes vaginal discomfort, dryness, burning, itching, and 

dyspareunia.
30

 Lower urinary tract disorders, including urinary incontinence and recurrent 

lower urinary tract infection
31 

Cigarette smoking has an effect on the vaginal squamous epithelium,it  increases 

the  atrophic changes
32 

Estrogen is necessary for maintaining vaginal integrity. Vaginal epithelium contains 

estrogen receptors which when stimulated by the hormone maintains the thickness and 

integrity of the wall. 

Androstenedione secretion becomes the predominant androgen in postmenopausal 

women. 

Glycogen content in the epithelial cells decreases with decrease in the estrogen.  

This leads to inhibition of the lactobacilli and lactic acid production and a resultant 

increase in the vaginal pH
33 

As the pH in the vagina rises, there is  loss of lactobacilli and an overgrowth of 

other bacteria, including group B streptococcus, staphylococci, coliforms, and 

diphtheroids
34 

The presence of moisture results in the proliferation of the microorganisms on any 

surface and the vaginal system is not an exception. 
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Sweat and transepidermal water loss acts as a  major source of hydration for 

epithelial cells. Hydration of vulval region is mainly by the transepidermal water loss.  
 

The vaginal secretion and urine keeps the vagina moist. After menopause, the 

elasticity of the vagina is reduced and connective tissue increases.
35 

The reduced estrogen 

levels leads to vulvo vaginal atrophy. 

MICROFLORA OF VAGINA 

The environment provided by the vagina that has the capacity to  sustain a diverse 

ecosystem.  

There are two types of microlora the transient microflora and the resident 

microflora. 

The transient microflora is not capable of competing with resident microflora  in 

establishing a permanent residence in the vagina
36 

Doderlein in 1892 described the composition of vaginal microflora. vaginal  

microflora was described as as gram-positive, pleomorphic, and asporogenic bacteria, 

which were homogeneously distributed throughout the vaginal lumen and are often 

referred to as bacillus Döderlein
37 

A study where the samples were collected from college-going students and 

volunteers throughout the menstrual cycle indicates that the vagina is inhabited with the 

anaerobic and facultative microflora
38 
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Studies have found that lactobacilli are the dominant microflora of the vaginal 

system. The other organisms include Bacteroides species, Staphylococcus epidermidis, 

Corynebacterium species,  Peptostreptococcus species, and Eubacterium species 
 

Among the lactobacillus species, Lactobacillus acidophilus was considered to be 

the dominant microbe present in the vaginal microflora
39 

In healthy premenopausal woman the vaginal microflora is usually dominated by  

lactobacillus species, the most common of which are , L. crispatus,  L. gasseri,  L. 

jenesenii, L.iners  followed  by L. acidophilus, L. fermentum, L. delbrueckii , L. casei,  

L. plantarum, L. brevis, , L. vaginalis, L. reuteri, L. salivarius, , and L. rhamnosus
40

. 

Factors that influence the colonization of lactobacilli in the vaginal epithelium 

includes the vaginal ph, hormones, glycogen levels
41

 

Other factors such as hormone replacement therapy influences the vaginal 

microflora. In patients with hormone replacement therapy there will be dominant 

lactobacilli in the vaginal microflora and hence there is lesser chance for the acquisition of 

urinary tract infections. 

In a study of women taking combination conjugated equine estrogen and 

progesterone hormone replacement therapy, only 1 to 3 species of bacteria, mainly 

Lactobacillus, were detected in the vaginal mucosa of 87% of the women
42 
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In postmenopausal women not receiving hormonal replacement therapy , almost all 

subjects had vaginal mucosa populated with more than one  organism, many of which had 

pathogenic potential such as Bacteroides, Prevotella, and Gardnerella, associated with 

bacterial vaginosis (BV), and E. coli and Enterococcus, associated with UTI
43

 

Lactobacillus spp are gram-positive rods but culture grown organisms shows 

aberrant staining properties. L. crispatus, L. jensenii, L. gasseri usually they are 

gram-positive rods from pure culture but when taken from culture grown organism they 

become gram variable. L. Iners stain as gram negative rods. G. vaginalis has the structure 

of a Gram-positive bacterium it usually stains as Gram-positive rods as seen in pure 

culture. In vaginal smears they appear gram variable thatis can be gram positive or gram 

negative. 

Mobiluncus spp. are anaerobic rods  and stain gram positive. But in vaginal smears 

they appear gram variable. Other gram-positive cocci  that are found in the vagina belong 

to Peptococcus,  Peptostreptococcus,  Parvimonas,  Veilonella or Streptococcus species. 

Atopobium  vaginae a rare facultative anaerobic small Gram-positive elliptical cocci or  

rod-shaped organisms in smears and in pure culture. 

BACTERIAL VAGINOSIS 

Bacterial vaginosis is the most common lower genital tract disorder among women 

of reproductive age (pregnant and non-pregnant) and the most prevalent cause of  vaginal 

discharge and malodour
44

.  
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The etiology of bacterial vaginosis is still not clear. Studies suggest  that   it 

occurs when  Lactobacillus spp  the  predominant species in normal healthy vaginal 

flora, is replaced by anaerobes, mainly Gardnerella vaginalis. 

HISTORY 

In 1892, Doderlein found Lactobacillus spp a gram-positive facultative anaerobic 

bacteria by culturing the vaginal secretions of healthy women. It was first discovered in 

sour milk by Scheele in 1780 and subsequently in humans by Folwarczny in 1858 
45

. 

Schroeder in the year 1921 developed grades for assessing the microbial 

composition of the vaginal flora. 

Grade-1: healthy vaginal microflora;  

Grade-2: Lactobacillus spp. partially replaced by other bacteria  

Grade- 3: Lactobacillus spp. completely replaced by other bacteria
46

. 

Thomas identified Doderlein bacteria by microscopy and culture as  Lactobacillus 

acidophilus 
47 

seven years later.  

Leopald in the year 1953, isolated   gram-negative, nonmotile, nonencapsuled,  

rod-shaped bacterium from cervical swabs of women with  cervicitis and from men with 

prostatitis.  

 



14 

 

These isolated organisms was named by him as member of the genus Hemophilus. 

Later Gardner and Dukes isolated the organism reported by Leopold in women with 

non-specific bacterial vaginitis, and  named it  Haemophilus vaginalis. They were also 

the first to describe H. vaginalis as the causative agent of non-specific vaginal infections
48 

 

In 1960s, there was  criticism on whether this small anaerobic bacterium belonged 

to the genus Haemophilus. In 1963, Zinnemann and Turner proposed renaming H. 

vaginalis as Corynebacterim vaginale because it has a corynebacterium-like morphology
49

 

In 1980, Greenwood and Pickett using DNA hybridization techniques demonstrated  

that  H. vaginalis  did not belong to the genus Haemophilus and renamed it  Gardnerella 

vaginalis in honor of Gardner who had first reported the association between non-specific 

vaginitis and this bacteria
50

. G. vaginalis was also supported by Piot in a second taxonomic 

study conducted by him
51

 

Since 1983 the term “bacterial vaginosis” was in to practice to differentiate the 

vaginal discharge syndrome described by Gardner and Dukes from other infections.The 

other organisms discovered in the past two decades includes  Mobiluncus curtisii, M. 

mulieris, Mycoplasma hominis and anaerobic bacteria, women with BV may have a 

completely different risk profile during pregnancy, depending on co-infection with M. 

hominis, Bacteroides sp, or both
52

, According to Schwebke in  2014,  the 

pathogen  G.vaginalis responsible for the initiation of BV, with other pathogens acting as 

secondary “intruders”
53
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It is found that Lactobacillus spp. comprise 90–95 % of the total bacteria count in 

the healthy vaginal flora of reproductive age women and maintain balance in the vaginal 

ecosystem
54 

EPIDEMIOLOGY AND RISK FACTORS  

The major risk factors associated with  bacterial vaginosis includes  higher number 

of lifetime sexual partners, younger age at first intercourse, practicing  regular douching, 

commercial sex workers. 

Other epidemiological risk factors associated are high frequency of vaginal 

intercourse, history of pregnancy,  and cigarette smoking
55 

There is no evidence till date to prove the association of  bacterial vaginosis  and 

sexual transmission (Bump and Buesching, 1988; Yen et al., 2003). 

 In a study done in Kenya it was found that bacterial vaginosis prevalence decrease 

with increasing age of the women (Bukusi et al., 2006). 

Bactarial vaginosis  is a risk factor for HIV acquisition and transmission. Bacterial 

vaginosis is reported to be  associated with endometritis and vaginal cuff cellulitis after  

procedures like endometrial biopsy, hysterectomy, hysterosalpingography, insertion of 

intrauterine device, cesarean section and uterine curettage. 

In a large cross-sectional study conducted among 53,652 rural married women in 

China reported that  menstrual cycle more than 35 days, less than 3 days of menstruation, 
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dysmenorrhea, and usage of an intrauterine device were associated with bacterial 

vaginosis
56 

 

Women with bacterial vaginosis are at high risk of developing other sexually 

transmitted infections such as HIV, Chlamydia trachomatis, N.gonorrhoea and HSV-2. 

There is fivefold increase of prevalence as compared with  homosexual men
57

 

PREVALENCE OF BACTERIAL VAGINOSIS 

Geographical location plays a important role in the prevalence of bacterial vaginosis 

in a study done by (Tolosa et al., 2006),it was also found that the  race  ethnicity and 

socioeconomic factors (Koumans et al., 2007)play a important role in the prevalence of 

bacterial vaginosis
58

. 

In a combined study done in  eight  institutions around the world among  1461 

pregnant asymptomatic women, it was found that  prevalence rate was 12.3% (Tolosa et 

al., 2006).  Countries such as USA and Ireland which are the developed countries  

accounted  for  the lowest  prevalence of BV (5.8 and 5.9%) as compared to the 

developing countries such as Thailand and Zimbabwe where prevalence was (11.5 and 

24.4%). There are  few studies regarding  the  prevalence of  bacterial vaginosis  in 

developed countries where the prevalence is above 20% (Koumans et al., 2007; Yen et al., 

2003) the study  included Black Americans in USA and Aboriginals in Canada.  

In  Africa  they have  reported  highest   prevalence of  bacterial vaginosis  

this  was found  in a  multicenteric  study  with a rate of 54% (Pépin et al., 2011) and in 
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the Gambia (Prevalence of 47%) (Demba et al., 2005) 

Bacterial vaginosis prevalence studies in sex workers was (37%), women with 

incomplete abortion was  (47%) and students with vaginitis  was (28%)in  a study done 

in  ghana (Aubyn & Tagoe, 2013; Lassey et al., 2004).  

48% prevalence of bacterialvaginosis has been reported in women attending STI clinics 

with vaginal discharge syndrome in a study done in Gambia (Demba et al., 2005). 

Goldenberg et al., 1996 studied the prevalence of bacterial vaginosis in whites and 

blacks which was 9 and 23% respectively  

The prevalence of higher rates in blacks suggests that race and ethinicity are  risk  factors 

for acquisition of the  disease.  

ETIOLOGY OF BACTERIAL VAGINOSIS 

Bacterial vaginosis is a poly microbial infection and  the most commonly 

cultivated   organisms are Gram-negative or Gram-variable coccobacilli (Jones et al., 

1985), curved Gram-variable anaerobic bacteria (Jones et al., 1985), other anaerobic 

organisms (Prevotella spp., Peptostreptococcus spp., Fusobacterium spp.) and genital 

Mycoplasmas (Mycoplasma hominis and Ureaplasma urealyticum) (Bradshaw et al., 

2005)  

Classification of commonly isolated and some recently described BV-associated 

bacterial species.  



18 

 

Classification BV-associated bacteria 

Actinobacteria (phylum) Firmicutes (phylum) 

o Gardnerella vaginalis i) Clostridia (class) 

o Mobiluncus curtsii and M. Mulleris o Megasphaera spp. 

o Atopobium vaginae o Peptostreptococcus spp. 

o Eggerthela spp. o BV-Associated Bacteria 1 

(BVAB1) 

 o BVAB2 

Bacteroidetes (phylum) o BVAB3 

o Prevotella spp.  

o Porphyromonas spp. ii) Mollicutes (class) 

o Bacteroides spp. o Mycoplasma hominis 

 o Mycoplasma genitalium 

Fusobacteria (phylum) o Ureaplasma urealyticum 

o Leptotrichia spp.  

o Sneathia spp.  

o Fusobacterium spp.  

[Source: Oakley et al., 2008 and Fredricks et al., 2007] 
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Bacterial vaginosis occurs when the normal  lactobacilli present in the vaginal 

epithelium is diminished  and  when there is  concomitant overgrowth of anaerobic and 

facultative bacteria
58

. 

Organisms mainly implicated are  Gardnerella vaginalis
59

  and Mobiluncus 

curtisii
60

 . Even in normal individuals  these organisms are  present  hence cannot be  

used as a diagnostic markers  for the  disease. 

Many pathogens have been indentified as a cause of bacterial vaginosis  using 

sequence based detection methods these  includes  Atopobium vaginae, Megasphaera 

species, Leptotrichia/Sneathia species and Bacterial Vaginosis  associated  Bacteria 

(BVAB1, BVAB2 and BVAB3). 

PATHOGENESIS OF BACTERIALVAGINOSIS 

Pathogenesis of  bacterial vaginosis remains a mystery. Studies  regarding this are 

still lacking because  of lack of   animal models  for the role of G. vaginalis (Johnson et 

al., 1984). 

The major event is the rise  in the  vaginal ph >4.5  following the  replacement of 

the normal lactobacilli by the anaerobic organisms((Livengood III, 2009). 
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Competing models for the pathogenesis of bacterial vaginosis [Source: Srinivasan 

and Fredricks, 2008]. 

The vaginal flora is dominated by the anaerobic organisms which causes the  

production of proteolytic enzymes. These enzymes   act on vaginal peptides  and release 

several biologic products such as polyamines, which is the reason for the  foul-smell  

(Brand & Galask, 1986).  

The products such as  polyamines helps in  the transudation of vaginal fluid and 

exfoliation of epithelial cells,  which gives rise to the clinical symptom of  copious  

vaginal discharge. 

There is a evidence  based study stating the symbiotic relationship of the 

organisms.  Gardner and Dukes  inoculated pure cultures of G vaginalis in healthy 

women and they did not   produce any symptoms of  bacterial vaginosis 
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It was also found that on inoculating  vaginal fluid from patients with bacterial 

vaginosis  into  healthy women they developed  clinical features of bacterial vaginosis. 

Gardernella  vaginalis  has a capacity to form  biofilm in the vaginal epithelium which 

was evident from fluorescent in-situ hybridization of vaginal biopsy specimen .  

This ability of  Gardnerella  vaginalis to form biofilm makes the organism to 

survive in unfavourable environment such as hydrogen peroxide (H2 O2), lactic acid, and 

high levels of antibiotics. 

In a study  conducted by Widsinski et al
60 

 it was  found that  18 patients were 

treated with metronidazole  and followed for 5 weeks. 

Repeated vaginal biopsy and FISH imaging of the vaginal biofilm, it showed  that 

the vaginal Gardnerella biofilm was dormant during treatment, and regained activity after 

stopping the treatment. 

Hence it was proven that the formation of vaginal biofilm was resistant to treatment 

and was the reason  for  recurrence of  the disease. 

CLINICAL PRESENTATION AND DIAGNOSIS: 

Affected women  with bacterial vaginosis are usually asymptomatic (Fredricks et 

al., 2005a). Other symptoms they present with are  pruritus, lower abdominal pain and 

pain during coitus (Rao et al., 2004). 
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The percentage of women with bacterial vaginosis who reported with symptoms  

ranges  from 10%
61

to 66%
62 

 

Less prevalent symptoms  among women with bacterial vaginosis includes 

irritation, itching, and dysuria. 

Usual presenting  symptoms  includes vaginal discharge, malodor of vaginal 

secretions  due to  the  change in the  vaginal flora. 

Women may also experience pruritus, lower abdominal pain and pain during coitus 

(Rao et al., 2004).  

  Even though the cervix is not usually involved in bacterial vaginosis patients can 

present with acute cervicitis(Jeanne M et al) 

In bacterial vaginosis  the vaginal discharge  is characteristically described as  

thin, grey, homogeneous fluid which  is adherent with  the vaginal mucosa.  

Large amounts of Proteolytic carboxylase enzymes   are produced by the 

anaerobic organisms. 

The vaginal peptides are broken down  into  amines. These amines are volatile, 

and are responsible for the malodorous smell. The clinical features seen in bacterial 

vaginosis is due to increased exfoliation of squamous epithelial cells.  
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The increase in vaginal pH  facilitates the  adherence of G. vaginalis to  the 

exfoliating  vaginal epithelial cells.Diagnosis of  bacterial vaginosis is done either using 

Amsel criteria (Amsel et al., 1983) or using the Nugent scoring method (Nugent et al., 

1991) depending on availability of  materials,  cost and  experience of  clinicians. 

Clinically bacterial vaginosis diagnosis  is made  based on the history, vaginal 

examination, and microscopic examination . 

In recalcitrant cases vaginal culture is recommended. Amsel criteria is considered 

positive if  three of the following four criteria are present:  

Microscopic examination of vaginal discharge and detection of  “clue cells”  over 20% of 

vaginal epithelial cells covered in Gram negative bacteria vaginal pH >4.5, On addition of 

10% KOH to the vaginal discharge there is a characteristic fishy odour(positive “whiff” 

test),  and  the presence of  thin homogeneous white to grey adherent vaginal discharge. 

AMSELS CRITERIA 

Homogenous greyish vaginal discharge 

Positive whiff test 

Vaginal ph >4.5 

Presence of clue cells >20 % on wet mount (saline) examination 
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Clue cells: 

Clue cells are normal vaginal squamous epithelial cells with the anaerobic 

Gardnerella vaginalis and other bacteria attached to the cell surface. 

Gardner and Dukes first described these cells in 1955
63

. These cells were named so 

because they gave an important "clue" in  the diagnosis of  bacterial vaginosis.  

Wet mount preparation of vaginal secretions can be used to detect clue cells. In   

wet mount examination clue cells should be more than 20% of the epithelial cells for  the  

diagnosis of bacterial vaginosis. Presence of more than 20% clue cells on wet mount gives 

a sensitivity and specificity of  81% and 99%
64

  for diagnosis of bacterial vaginoisis. 

Postoperative infections
65 

can be identified by the presence of clue cells in  vaginal 

secretions after abdominal hysterectomy. 

There is increased risk of postoperative vaginal cuff infections in women  who are 

detected positive for clue cells in  vaginal smears. 

BV has  also been linked to many gynecological conditions like pelvic 

inflammatory disease (PID)
66,

 posthysterectomy infections . 

The method of demonstration of clue cells includes   speculum examination  

followed by  wet mount examination of vaginal discharge .The vaginal smear is taken and 

two drops of normal saline is added to the slide   and  the Coverslip  is placed over it and  

examined under light microscope at 100x and 400x magnifications.  
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The normal  cells  that is  the vaginal squamous epithelial cells has a  distinct cell 

margins and  will not show  granularity and nucleus is clearly visible. 

 

Figure 2: Clue cells 

Clue cells will be seen as squamous epithelial cells and they have  large number of 

coccobacillary organisms, which are  attached  in clusters  to  their  cell surface. 
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This gives these cells a granular appearance. The cytoplasm of these clue cells  

appears fuzzy,   and  the squamous epithelial cell  edges , which normally has a well  

defined cell border, will appear  indistinct or stippled. The  Polymorpho nuclear 

leukocytes (PMNs)  are  usually present in a normal vaginal wet mount preparation.  But  

in   patients  suffering  from  bacterial vaginosis  there  is  absence  of  

polymorphonuclear  leukocytes(PMNs). The  polymorpho nuclear leukocytes  are 

usually one or less than one per vaginal epithelial cell. 

 

Figure 3: Normal vaginal epithelial cell 
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Gram staining  of  the vaginal fluid is being  used for laboratory diagnosis of 

bacterial vaginosis since 1965. Other diagnostic laboratory method includes the Nugents 

criteria. This criteria was initially developed by Spiegel et al
67

 and Nugent et al
68   

modified it. 

In this study exclusion criteria were ages outside the 14–45 year age range and history of 

tubal ligation or hysterectomy
69

.   They found that three  types of  bacterial 

morphotypes  were recognized with the highest of  Lactobacillus (large gram-positive 

rods), Gardnerella and Bacteroides (gram-variable rods), and Mobiluncus (curved 

gramnegative or gram-variable rods).  

Depending on the  three bacterial morphotypes 0- to 10-point scoring system  was 

developed  called the nugents scoring system. In this method  specimen is Gram stained 

by standard methods.  And in the stained slide  the number of morphotypes are evaluated 

based on a standardized scoring method. 

Table 1: Nugents scoring 

Morphotype 0point 1 point 2point 3 point 4point 

Lactobacilli 4+ 3+ 2+ 1+ 0+ 

Anaerobic rods/gardnerella 0+ 1+ 2+ 3+ 4+ 

Mobilincus 0+ 1+2+ 3+4+   

 

0-3=NORMAL 4-6=INTERMEDIATE 7-10=BACTERIAL VAGINOSIS 
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This standardized scoring system has a good interobserver reproducibility
70 

correlation with clinical signs and vaginal culture results.
 
The  advantage  of this  

scoring system is that  the vaginal flora  is categorized  as normal (Lactobacillus 

predominant), intermediate (mixed flora), or bacterial vaginosis.  

Those having intermediate flora will have mild elevation of vaginal pH, Presence of 

few clue cells, and amine odor, this leads to difficulty in establishing the diagnosis. Women 

with this kind of intermediate flora are likely to have gonorrhea, chlamydia, or 

trichomoniasis and are more prone to acquire bacterial vaginosis when compared in  

women with normal flora
71

 

Papanicolaou smears can also be used as a basis for routine screening. In a study  

done with a total of  145 women  they compared  the detection of clue cells on 

Papanicolaou smears in patients with clinical diagnosis of bacterial vaginosis.  

It was found that the Papanicolaou smear had a sensitivity of 90% and a specificity 

of 97%
72

. Schnadig et al
73

. in a study  reported that  correlation between Papanicolaou 

smears and Gram stained vaginal smears  for the diagnosis of bacterial vaginosis  was 

excellent. 

 He also found that only 17 (32%) of 53 specimens was positive for clue cells by 

Papanicolaou smear were positive for clue cells. Hence it was concluded that the diagnosis 

of bacterial vaginosis by either Gram stain or Papanicolaou smear was adequate. 
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VAGINAL CULTURE 

In bacterial vaginosis vaginal culture is of less use, because it is a polymicrobial 

infection. Many women will be asymptomatic but still  they are carrier of  Garderella 

vaginalis. In patients having bacterial vaginosis 100% of growth has been demonstrated in 

vaginal cultures. In women without symptoms of bacterial vaginosis 70% of growth of 

organism can be seen in vaginal culture. 

The primary laboratory test available for the diagnosis of vaginitis is the vaginal 

culture. Gardnerella vaginalis can be cultured in human blood bilayer medium (HB 

medium)
74

. After 48 and 72 hours of incubation  of the organisms at 37°C in 5% CO2 the 

colonies  appear as beta-hemolytic colonies. Gardnerella vaginalis was cultured in the 

media 83% to 94%
75

 in women having clinic signs of bacterial vaginosis. 

This gives  high degree  of sensitivity. Other test includes Oligonucleotide probe 

tests. The advantage is that it is specific and the sensitivity can be adjusted to detect either 

low or high concentrations of bacteria. Sheiness et al.
76

  in a study  done out of 113 

women  found that per milliliter of vaginal fluid  had greater than 10
7 

 colony forming 

units of G. vaginalis and it was   95% sensitive and 79% specific for  making diagnosis 

of bacterial vaginosis. 

Other methods were based on the identification of metabolic products of organisms  

specific to the vaginal secretions in women with bacterial vaginosis. One of the 

pathogomonic clinical features in bacterial vaginosis is the presence of  fishy or amine 
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odor  from the vaginal discharge. In bacterial vaginosis and trichomoniasis  the amine 

odor is because of diamines  putrescine and cadaverine. The organism responsible for the 

production of the amines is  not known but  theories  state that they are produced by the 

combination of the anaerobic bacteria associated with bacterial vaginosis.  

Amines are not identified in pure broth cultures of G. vaginalis
77

. Chen et al
78

 in a 

study detected  diamines, putrescine  or any one of these compounds in 87% of women 

having  bacterial vaginosis. It was detected in 14% of asymptomatic women without 

bacterial vaginosis. In bacterial vaginosis, succinate, acetate, and other short-chain organic 

acids are detected.  

Spiegel et al
79

 in a study  reported that on gas chromatographic analysis of vaginal 

fluid a succinate/lactate ratio of more than 0.4,  was correlated with clinical diagnosis of 

bacterial vaginosis. Metabolic product of anaerobic bacteria, Succinicacid is frequently 

present at higher concentrations in women with bacterial vaginosis
80

. 

Detection of the enzyme proline aminopeptidase, which is produced by bacteria 

found in the vaginal fluid is another method for diagnosis of bacterial vaginosis. Sialidases, 

previously known as neuraminidases, they are enzymes produced by Bacteroides 

(Prevotella) bivia,  Bacteroides disiens,  Bacteroides fragilis, and 20% G.vaginalis.  
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Salidase 15-minute assay was positive for 42 (84%) of women with bacterial 

vaginosis and was negative in 19 women with normal vaginal flora
81

. It was also found that 

vaginal sialidase was negative after successful treatment in 95% of women and was 

detected  in the vaginal fluid of patients with recurrent bacterial vaginosis Sialidase 

activity can be detected by a rapid detection system.  

BV Blue system it is a diagnostic test. In the vaginal fluid the sialidase activity is 

detected by using chromogenic substrate. BVBlue detects sialidase activity at levels ≥7.8 

U. One unit of sialidase activity is defined as the amount required to liberate 1 nmol of 

substrate/ml/min at 37  

In this method the sample is collected from the lower third of the vagina and 

immersed into the  tube containing chromogenic substrate. 

BV Blue developer solution (NaOH solution 40 mg/ ml) 1-2 drops is added. 

Appearance of blue color within 3 minutes of adding indicates that the test is positive.   

This test would prove to be beneficial in the clinic setting where microscopic 

facilities are not available. BV test can be used for quick diagnosis in a clinical setting and 

appropriate treatment can be initiated. 

A card test that is available is the prolineaminopeptidase test used for the detection 

of elevated pH and trimethylamine in the vaginal fluid. It is not recommended because of 

low sensitivity and specificity. 
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TREATMENT 

Treatment is recommended  in women with symptoms.  The benefits of therapy in 

nonpregnant women is to relieve vaginal symptoms and signs of infection. Other potential 

benefits to treatment include reduction in the risk for acquiring  other infections  such as 

C. trachomatis, N. gonorrhoeae, T. vaginalis, HIV, and herpes simplex type 2
82

  

Treatment of  bacterial vaginosis has been traditionally aimed at the eradication of 

anaerobes using antimicrobials (Austin et al., 2005). For non-pregnant women the  

treatment often includes oral and intravaginal therapy with clindamycin or metronidazole.  

Numerous intravaginal therapies containing these antimicrobials have been 

approved for use for the treatment of bacterial vaginosis.  

      This  includes 2% clindamycin single-dose vaginal cream and 0.75% 

metronidazole vaginal gel (Nyirjesy et al., 2007).  

Syndromic management includes the administration of green kit( secnidazole 2 g, 

fluconazole 150 mg ) and reviewing the patient after seven days. 
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Recommended Regimens(CDC guidelines) 

 Metronidazole 500 mg orally twice a day for 7 days 

OR 

 Metronidazole gel 0.75%, one full applicator (5 g) intravaginally, once a day for 5 

days 

OR 

 Clindamycin cream 2%, one full applicator (5 g) intravaginally at bedtime for 7 

days. 

  Avoidance of alcohol is recommended during treatment with nitroimidazoles. 

Abstinence from alcohol use is advised to prevent the possibility of a disulfiram-like 

reaction, even 24 hours after completion of metronidazole. 

Clindamycin cream is oil-based and might weaken latex condoms and diaphragms 

for 5 days after use. Women are advised to refrain from sexual activity or should use 

condoms consistently during treatment. Douching increases the risk for relapse. Two 

studies are published regarding the efficacy of treatment with oral clindamycin. In one of 

the study, only the one-week cure rate has been reported.  

The other study is  an open randomized approach in which oral clindamycin and 

oral metronidazole was compared 82% (19/23)  was  the one-month cure rate in the 

clindamycin group as  when  compared   in the metronidazole group it was 58% 
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(11/19).
 
It was found that the treatment of BV with the use of metronidazole or 

clindamycin which is  administered orally or intravaginally has been associated with poor 

initial cure rates in 10% to 15% of patients and recurrence rates  in  up to 80% of patients  

who show initial response. 

The lactobacilli dominance  in healthy vagina  and its reduction  in BV has given  

the concept of using oral or vaginal instillation of probiotic Lactobacillus strains. Studies  

have foundv that certain strains of lactobacilli administered intravaginally they  are 

capable of colonizing the vagina.  

Anukam et al 2006 assessed the efficacy of   oral  metronidazole with oral 

probiotics in the treatment of BV. In contrast, Anukam also compared intravaginal 

probiotic capsules with metronidazole gel  for the treatment of  bacterial vaginosis. The 

results of these studies do not provide sufficient evidence for  recommending the use of  

probiotics in the treatment of BV.  

In addition, there is no  evidence based studies  to recommend the use of 

probiotics either before, during or after antibiotic treatment to ensure successful treatment 

or  to avoid recurrence 

  



35 

 

ANTIMICROBIAL RESISTANCE 

Antimicrobial resistance to antibiotics  has been reported till date, and the rate of 

resistance development is thought to be due to  phenotypic expression  in  bacteria to the  

new drug  development
83

. 

The recent CDC guidelines for treatment of bacterial vaginosis suggests either 

metronidazole or clindamycin, in both oral and intravaginal forms
84  

Study compared two regimens for the treatment of bacterial vaginosis, 

metronidazole vaginal gel and clindamycin vaginal ovule  these 2 agents  were compared 

with respect to antimicrobial resistance patterns among vaginal anaerobic organisms 

involved in the pathogenesis of bacterial vaginosis .  

The use of clindamycin vaginal ovules was associated with evidence (persistence to 

70-90 days) of clindamycin resistance among the anaerobic Gram-negative rods and 

Gram-positive cocci found in the vagina after treatment. 

Vaginal metronidazole had little to no resistance associated with its use, as only 6 

isolates of 1059 demonstrated metronidazole resistance. Clindamycin is  a lincosamide 

antibiotic, it is  a  subclass of family of macrolide antibiotics that includes erythromycin, 

azithromycin, and clarithromycin.  
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Clindamycin because of its  efficacy, tolerability, and broad spectrum of action, 

against most anaerobic bacteria as well as many aerobic Gram-positive cocci, including  

GBS it is being widely used
85

. Monthly oral metronidazole 2g administered with 

fluconazole 150 mg has also been evaluated as suppressive therapy; this regimen reduced 

the incidence of BV and promoted colonization with normal vaginal flora
86

 

The efficacy of these regimens have proven to be equivalent  to metronidazole  

formulations in the treatment of bacterial vaginosis.
 

Metronidazole  belongs to 

nitroimidazole antimicrobial  group and was introduced as an antiparasitic drug. One of its  

main uses is  the eradication of the sexually transmitted parasitic infection T vaginalis, its 

predictable action against anaerobic bacteria make it a commonly prescribed antibiotic in 

the treatment of pelvic infections, including bacterial vaginosis. 

It can be given orally as 500 mg twice daily for 7 days or 2000 mg  single dose , or 

vaginally  gel 5g  either once or twice daily for 5 days
87 

Resistance among anaerobic bacteria to metronidazole has been recognized for 

approximately 20 years; however, it appears to be significantly less prominent than 

clindamycin resistance
88 

The genes coding for this resistance are referred to as nim genes.
89 

Atopobium 

vaginae  is being implicated in BV and has been documented to be resistant to 

metronidazole
90  
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Even though there are study reports stating that Clindamycin, helps  in  remission 

of BV, it affects  lactobacilli and there is  reduction of hydrogen peroxide production,  

factor in maintaining the normal vaginal microflora
91

  

Metronidazole is not known to affect the lactobacilli because of  innate resistance 

and the rapid recolonisation  by the  hydrogen peroxide  producing bacilli after  the  

administration  of  the  drug. 

BACTERIAL VAGINOSIS IN PREGNANCY 

Bacterial vaginosis (BV) is an extremely prevalent vaginal condition and the 

number one cause of vaginitis among both pregnant and non pregnant women. Current 

studies have found the prevalence of BV among non pregnant women to range from 15 

percent to 30 percent; up to 50 percent of pregnant women have been found to have BV  

The prevalence of symptomatic pregnant women is 31.4%,while among 

asymptomatic women it was 15.9%. Bacterial vaginosis is mostly asymptomatic. BV has 

been reported  to be the cause of  many  gynecologic conditions   such as pelvic 

inflammatory disease, endometritis , amniotic fluid infection ,post hysterectomy vaginal 

cuff cellulitis,  early preterm labor, premature rupture of the membranes,  and even 

results in spontaneous abortion
92 

Various studies have confirmed at least a twofold 

increased risk of BV among African-American women presumably due to environmental/ 

behavioral exposures or stress .
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Women who  belong  to lower socioeconomic status and women  who report  

with  higher levels of psychosocial stress also have increased rates of  bacterial 

vaginosis.  Although  sexually transmitted diseases  and bacterial vaginosis  coexist,  

most commonly  trichomoniasis  with bacterial vaginosis , BV  is  not  considered  

a  sexually transmitted disease
93 

 

    In a study done in Omdurman Maternity Hospital in Khartoum, Sudan pregnant 

women presented with various types of vaginal infections.  BV represented 49.8% of 

vaginal infections. This finding is similar to findings of other studies in various African 

countries such as the 32% rate of BV recorded among women in Ethiopia 47.7% in 

Uganda, and 62.6% in Tanzania .  

Since large ratios of pregnant women with positive culture or vaginosis  there is 

need for medical treatments and it  indicates  the high prevalence and variations in the  

causative agents associated with vaginal infections.  Several studies link bacterial 

vaginosis with infection of the fetal placental membranes(chorioamnion) and amnioptic 

fluid, suggesting that ascension of  vaginal microorganism  into the deciduas, 

chorioamnion, or amniotic fluid, resulting in infection and inflammation at these sites, 

represents a probable mechanism  by which BV can initiate labour  and result in  

preterm delivery. In two studies (Hillier SL et al) BV diagnosed by gram stained  

vaginal smear  was related to histological chorioamnionitis and to  recovery of 

microorganism from the chorioamnion.
94
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Hence bacterial vaginosis during pregnancy has been related to chorioamnion 

infection, histological chorioamnionitis, and amniotic fluid infection. These three entities 

are strongly interrelated and are associated with preterm delivery. 

Amniotic fluid infection results most commonly from invasion of lower genital 

tract bacteria through the placental membranes. 

Frequently most isolates recovered from the amniotic fluid of women with intact 

membranes are the microorganisms associated with bacterial vaginosis and  women with 

bacterial vaginosis  are twice as likely to have invasion of the amniotic fluid as women 

with lactobacillus predominant vaginal flora.  An increased risk of intra amniotic 

infection among women with bacterial vaginosis at less than 34 weeks of gestation has 

been reported by Hitti J, Hillier SL et al. 

Watts et al.  reported a relationship of  bacterial vaginosis diagnosed at the time 

of C-section to clinically diagnosed amniotic fluid infection. Amniotic fluid inection 

occurred among 22% of women with a gram stain diagnosis of bacterial vaginosis  

compared to 4 % of those with a lactobacillus predominant vaginal smear.  

Hitti et al., evaluated 197 afebrile women in preterm labour with intact fetal 

membrane and found that women having a gram stain consistent with bacterial vaginosis 

were more likely to have amniotic fluid infection. High concentration of  IL-8 in the  

vagina and anaerobic flora were both associated with amniotic fluid infection
95

.  
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TREATMENT OF BACTERIAL VAGINOSIS IN PREGNANCY 

Muliple published studies have evaluated  whether  treatment of bacterial 

vaginosis in pregnancy prevents preterm birth
96

. Because of the efficacy of clindamycin 

applied intravaginally for the treatment of bacterial vaginosis, and early concerns with the 

potential tetragenicity of metronidazole in pregnancy
97 

initial efforts to reduce preterm 

birth among women  with BV focused on the use of intravaginal clindamycin
98 

However  these and subsequent  studies failed to demonstrate that  

clindamycin treated women had the same incidence of preterm birth  as placebo treated 

women and some studies showed a tend toward a higher incidence of birth before 32 

weeks of gestation  and of  low birth weight among the clindamycin treated women
99 

 

One study demonstrated a reduced incidence in preterm birth among women 

treated with topical clindmycin
 
However most studies did not support use of clindamycin  

vaginal cream for prevention of preterm birth among women with BV.  Because of the 

increased incidence in adverse birth outcomes in these studies
100

  the CDC does not 

recommend the use of topical clindamycin for treatment of bacterial vaginosis in the first 

half of pregnancy
101

 

Several published trials have evaluated oral metronidazole for treatment of BV  

during pregnancy. Two  studies were conducted among women who were considered at 

high risk of preterm birth because of a  previous preterm delivery or low pregnancy 

weight
102 
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In a study  of 80 high risk women with BV, 18% of those randomized to 

metronidazole  versus 39% of those randomized to placebo delivered preterm,          

p <0.05
103 

 

Hauth et al. evaluated oral metronidazole 250 mg tid  for 7 days along with 

erythromycin 333mg tid for 14 days  versus placebo in a population at high risk  for 

preterm birth due to previous preterm birth or  having  a  prepregnancy weight of <50 

kg
104 

 

Among women with BV and   with history of previous preterm delivery the 

percentage of women who delivered preterm was 39% for those assigned to 

metronidazole along with erythromycin, and 59% for those assigned to placebo
105

. 

However a randomized trial of oral metronidazole in low risk population of 

pregnant women failed to document a reduced incidence of preterm among 

metronidazole treated women, although the study lacked sufficient size  to allow for 

statistical power to detect small decreases in incident preterm births.  

A large NIH sponsored randomized trial used an unusual dosage regimen of 

metronidazole two single 2 g doses to women with BV who were at 16 to less than 24 

weeks of pregnancy. This large trial found no decrease in preterm birth or other adverse 

perinatal outcomes among women randomized to receive metronidazole
106

.   
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Since the publication of that study numerous agencies have evaluated the available 

data on treatment of bacterial vaginosis in pregnancy and concluded  that routine 

treatment of asymptomatic women  with BV cannot be justified 

A Cochrane review published in the year 2007 said that there was a good evidence 

that antibiotic therapy was effective in eradicating bacterial vaginosis. And added 

treatment did not reduce the risk of preterm PROM and added treatment before 20 weeks 

gestation many reduce the risk of preterm  birth  at less than 37 weeks and treatment  

of women with a previous  preterm  birth did not affect  the risk of subsequent 

preterm birth . 

The mechanism by which BV may cause prematurity and low birth weight are not 

completely understood, and some experts  say that BV  may be a biomarker forother 

factors that lead to preterm birth. 

Although some experts have postulated that BV could lead to initiation of preterm 

birth through IL-8 treatment of BV has been shown to normalize levels of 

proinflammatory cytokines and chemokines in the cervical fluid of women with BV. It 

has become evident that the association of infection with preterm birth is complex and 

likely attributable to numerous interrelated factors 
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A greater understanding of these complex interrelation between infection, the 

immune response in pregnancy and genetic differences in response to infection will be 

needed in order to develop the insights needed for more effective approaches to 

prevention of preterm birth. 
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MATERIALS AND METHODS 

This was a hospital based prospective study carried out on female patients 

attending the outpatient department of obstetrics and gynaecology department, PSGIMSR, 

Coimbatore. 

The sample size was 100. All the antenatal women above 18 years of age from 

second trimester of pregnancy were included in the study. A detailed history was taken 

regarding the vaginal discharge, use of contraceptives, previous history of abortion, 

previous history of sexually transmitted infections, no of male sexual partners and 

informed consent was obtained from all the patients. 

This study was conducted in the department of dermatology, PSG IMSR 

Coimbatore from 2015-2017. The institute ethics committee clearance was obtained on 

2015 before commencement of data collection. 

PATIENT SELECTION 

Inclusion Criteria 

1. All pregnant women above 18 years of age 

2. All  antenatal women from second trimester of pregnancy 

Exclusion Criteria 

1. Patients recently treated  with antibiotics  for vaginal infections 

2. Patients with other complications such as bleeding per vaginum 

3. Patients with other obstetrics complications 

4. Patients belonging to first trimester of pregnancy 
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Methodology 

 All antenatal women fitting in the inclusion criteria were recruited 

 All  the recruited patients were explained about the procedure 

 Informed consent was  obtained and ethics committee clearance  was obtained 

 After assurance of patient, clean unlubricated speculum was passed into the vagina 

to see the condition of the vaginal wall, cervix and nature of the discharge 

 Per speculum examination was done  and vaginal smear was obtained 

 Microscopic examination of vaginal smear is done 

 Gram stain and wet mount saline  examination is done. 

 Diagnosis is based on NUGENTS scoring system. 

 PH of the vaginal secretion is detected using ph strips 

 2drops of 10% KOH is added to vaginal smear to detect amine odour. 

 Three of the following four criteria is diagnostic of bacterial Vaginosis (AMSELS 

Criteria ) patients were looked for clinical signs such as 

 An adherent vaginal discharge 

 Detection of clue cell  

 positive  whiff’s test 

 Vaginal pH>4.5 

 Interpretation of diagnosis based on NUGENTS SCORING system 

 Treatment and management of patients 
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Nugent's Criteria for diagnosis of Bacterial Vaginosis: 

 Interpretation from the Gram stained slide was done using Nugent's Criteria.  

 In this criteria, each Gram stained smear was evaluated for the following 

morphotypes  under oil immersion lens: 

 Large Gram positive rods- Lactobacillus morphotype 

  Small Gram negative rods- Gardnerella morphotype. 

  Small Gram variable rods- Bacteroids morphotype 

 Curved Gram variable rods- Mobilincus morphology. 

 Each morphotype was quantified from 0-4+ with regardto the number of 

morphotypes per oil immersion field 

 .4+ = > 30 morphotypes / 100Xfield. 

 3+ = 6 -30 morphotypes/100X field. 

 2+=1-5 morphotypes/100X field. 

 1+ = <1 morphotypes /100 field 
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NUGENTS SCORING 

Morphotype 0point 1 point 2point 3 point 4point 

Lactobacilli 4+ 3+ 2+ 1+ 0+ 

Anaerobic 

rods/gardnerella 

0+ 1+ 2+ 3+ 4+ 

Mobilincus 0+ 1+2+ 3+4+   

 

0-3=NORMAL 

4-6=INTERMEDIATE 

7-10=BACTERIAL VAGINOSIS 
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RESULTS 

The data collected from the patients is tabulated using Microsoft Excel. The data 

has been reported in the tables as Percentages. The data was analyzed using Chi-square test 

and Fisher’s exact test. Chi-square test has been used for categorical variables and Fisher’s 

exact test is applied for two way tables. Statistical analysis for the data collected was done 

using SPSS (Statistical Package for Social Sciences) with the version of 16.0.  

The p value were tested at 5% level of significance. A total of 100 antenatal women 

were screened for bacterial vaginosis and  the age  group  ranged  between  18-34  

years. Out of the 100 antenatal women bacterial vaginosis was seen in 10% of population, 

candidiasis was seen in 15%, 3%  had  mixed infections,  trichomoniasis in 1% and  

remaining 71%  were normal. 

In our study out of  100  antenatal women  3  % of population was  between 

18-20  years,  28%  was between  20-24 years , 52% was  between 25-29 years,  and  

17 %were  between  30-34 years. The antenatal women below 18 weeks of gestation  

was 10%  and women belonging to gestational age between 18 -27 weeks was 34%, 28-36 

weeks were 46%, and greater than 37 weeks  of gestational age was 10%. 

In 50 % of BV patients were among the age group between 25-29 years, 30% among 

30-34 years, and remaining 20 % were between 18-24years. We found  that 50% of  BV 

was seen in 18-27weeks of gestation and  the rest  of 50 % was seen between 28-36 

weeks. 
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In our study 80%  of BV was seen in married women and 20 % was seen in 

unmarried  women. 60% of bacterial vaginosis was seen in lower socioeconomic status 

population. We found that 90 % of women were multipara and 10% women affected with 

BV were nullipara. And 80 % of women with BV had prior history of miscarriages while 

20 % did not give any prior history suggestive of  miscarriage. 80% of women with BV 

had previous STI infections and 20 % did not hav any previous infections. We found that 

100% of the women with  BV showed clue cells in  wet mount (saline) and gram stained 

smears and  whiff  test was positive in 100% of women with BV. The vaginal Ph was 

greater than 4.5 in 100 % of women with BV. 
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Table 2: Age distribution 

AGE Frequency Percent 

Less than 20 yrs 3 3.0 

20 - 24 yrs 28 28.0 

25 - 29 yrs 52 52.0 

30 - 34 yrs 17 17.0 

Total 100 100.0 

 

Figure 4: Age distribution 
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Table 3: Gestational Age 

Gestational age Frequency Percent 

<18 10 10.0 

18 – 27 34 34.0 

28 – 36 46 46.0 

>37 10 10.0 

Total 100 100.0 

 

Figure 5: Gestational Age 
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SOCIOECONOMIC STATUS 

Out of 100 patients 34% belonged to the primary level, 18% belonged to the 

secondary level, 48% belonged to the tertiary level. 

Table 4:Socioeconomic status 

Socioeconomic Status Frequency Percent 

Primary 34 34.0 

Secondary 18 18.0 

Above 48 48.0 

Total 100 100.0 

 

Figure 6: Socioeconomic status 
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Table 5: SEXUAL PARTNERS 

Sexual Partners Frequency Percent 

>1 5 5.0 

<1 95 95.0 

Total 100 100.0 

 

Figure 7:Sexual partners 
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Table 6: PREVIOUS STI 

 Frequency Percent 

Yes 11 11.0 

No 89 89.0 

Total 100 100.0 

 

Figure 8: PREVIOUS STI 
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Table 7: WET MOUNT (SALINE) 

Wet Mount (Saline) Frequency Percent 

Lactobacilli+ 67 67.0 

Pseudohyphae+ 15 15.0 

Clue cells+ 11 11.0 

clue cells+pus 1 1.0 

Trichomonas 1 1.0 

Clue cells+T 2 2.0 

Epithelial+pus 1 1.0 

pus cells+epithr.c 1 1.0 

Pus cells+lactobacilli 1 1.0 

Total 100 100.0 

 

Figure-9: Wet mount (saline) 
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Table 8: WET MOUNT (KOH) 

Wet Mount (KOH) Frequency Percent 

Lactobacilli+ 67 67.0 

Pseudohyphae+ 15 15.0 

Clue cells+ 10 10.0 

Trichomonas 1 1.0 

Clue cells+T 4 4.0 

Epithelial+pu 1 1.0 

pus cells+e.c 1 1.0 

Pus cells+lac 1 1.0 

Total 100 100.0 

 

Figure-10: Wet mount (KOH) 
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Table 9: GRAM STAIN 

Gram stain Frequency Percent 

Lactobacilli+ 69 69.0 

Pseudohyphae+ 16 16.0 

Clue cells+ 8 8.0 

Trichomonas 1 1.0 

Clue cells+T 4 4.0 

Epithelial+pu 1 1.0 

Pus cells+lac 1 1.0 

Total 100 100.0 

                         

                        Figure 11: GRAM STAIN 
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                            Table 10: WHIFF TEST 

 Frequency Percent 

Positive 15 15.0 

Negative 85 85.0 

Total 100 100.0 

 

Figure 12: WHIFF TEST 
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                    Table 11: FREQUENCY OF  INFECTIONS 

 Frequency Percent 

Bacter 10 10.0 

Candid 15 15.0 

Mixed 3 3.0 

Normal 71 71.0 

Tricho 1 1.0 

Total 100 100.0 

 

Figure 13: FREQUENCY OF INFECTION 
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Table 12: Age distribution results 

Age Result Total P value 

BV Candid Mixed Normal Tricho 

Less than 20 yrs f 1 1 0 1 0 3  

 

 

 

 

0.445 

% 33.3% 33.3% .0% 33.3% .0% 100.0% 

20 - 24 yrs f 1 3 0 24 0 28 

% 3.6% 10.7% .0% 85.7% .0% 100.0% 

25 - 29 yrs f 5 10 3 33 1 52 

% 9.6% 19.2% 5.8% 63.5% 1.9% 100.0% 

30 - 34 yrs f 3 1 0 13 0 17 

% 17.6% 5.9% .0% 76.5% .0% 100.0% 

Total f 10 15 3 71 1 100 

% 10.0% 15.0% 3.0% 71.0% 1.0% 100.0% 
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Figure 14:Age distribution results 
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Table 13: Gestational age results 

Gestational Age 

(in weeks) 

Result Total P value 

Bacter Candid Mixed Normal Tricho 

<18 f 0 1 2 6 1 10 

0.024* 

% .0% 10.0% 20.0% 60.0% 10.0% 100.0% 

18 - 27 f 5 5 0 24 0 34 

% 14.7% 14.7% .0% 70.6% .0% 100.0% 

28 - 36 f 5 7 1 33 0 46 

% 10.9% 15.2% 2.2% 71.7% .0% 100.0% 

>37 f 0 2 0 8 0 10 

% .0% 20.0% .0% 80.0% .0% 100.0% 

Total f 10 15 3 71 1 100 

% 10.0% 15.0% 3.0% 71.0% 1.0% 100.0% 
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Figure 15: Gestational age results 
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Table 14: Socioeconomic status results 

Education Result Total P value 

Bacter Candid Mixed Normal Tricho 

Primary f 6 6 1 21 0 34 

0.233 

% 17.6% 17.6% 2.9% 61.8% .0% 100.0% 

Secondary f 2 3 1 11 1 18 

% 11.1% 16.7% 5.6% 61.1% 5.6% 100.0% 

Above f 2 6 1 39 0 48 

% 4.2% 12.5% 2.1% 81.2% .0% 100.0% 

Total f 10 15 3 71 1 100 

% 10.0% 15.0% 3.0% 71.0% 1.0% 100.0% 
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Figure 16: Socioeconomis status results 
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                                            Table 15:VAGINAL PH RESULTS 

Vaginal pH Result Total P value 

Bacter Candid Mixed Normal Tricho 

Normal 

(<4.5) 

Count 0 14 0 71 0 85 

0.000** 

% within Vaginal pH .0% 16.5% .0% 83.5% .0% 100.0% 

Abnormal 

(>4.5) 

Count 10 1 3 0 1 15 

% within Vaginal pH 66.7% 6.7% 20.0% .0% 6.7% 100.0% 

Total Count 10 15 3 71 1 100 

% within Vaginal pH 10.0% 15.0% 3.0% 71.0% 1.0% 100.0% 
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Figure 17: Vaginal pH results 
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Table16: Wetmount (saline) results 

Wet Mount (Saline) Result Total P value 

Bacter Candid Mixed Normal Tricho 

Lactobacilli+ f 0 0 0 67 0 67 

0.000** 

% .0% .0% .0% 100.0% .0% 100.0% 

Pseudohyphae+ f 0 15 0 0 0 15 

% .0% 100.0% .0% .0% .0% 100.0% 

Clue cells+ f 10 0 0 0 1 11 

% 90.9% .0% .0% .0% 9.1% 100.0% 

clue cells+ps f 0 0 1 0 0 1 

% .0% .0% 100.0% .0% .0% 100.0% 

Trichomonas f 0 0 0 1 0 1 

% .0% .0% .0% 100.0% .0% 100.0% 

Clue cells+T f 0 0 2 0 0 2 

% .0% .0% 100.0% .0% .0% 100.0% 

Epithelial+pu f 0 0 0 1 0 1 

% .0% .0% .0% 100.0% .0% 100.0% 

pus cells+e.c f 0 0 0 1 0 1 

% .0% .0% .0% 100.0% .0% 100.0% 

Pus cells+lac f 0 0 0 1 0 1 

% .0% .0% .0% 100.0% .0% 100.0% 

Total f 10 15 3 71 1 100 

% 10.0% 15.0% 3.0% 71.0% 1.0% 100.0% 
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Table 17: Gramstain results 

Gram stain Result Total P value 

Bacter Candid Mixed Normal Tricho 

Lactobacilli+ f 0 0 0 67 0 67 

0.000** 

% .0% .0% .0% 100.0% .0% 100.0% 

Pseudohyphae+ f 0 15 0 0 0 15 

% .0% 100.0% .0% .0% .0% 100.0% 

Clue cells+ f 10 0 0 0 0 10 

% 100.0% .0% .0% .0% .0% 100.0% 

Trichomonas f 0 0 0 1 0 1 

% .0% .0% .0% 100.0% .0% 100.0% 

Clue cells+T f 0 0 3 0 1 4 

% .0% .0% 75.0% .0% 25.0% 100.0% 

Epithelial+pu f 0 0 0 1 0 1 

% .0% .0% .0% 100.0% .0% 100.0% 

Pus cells+lac f 0 0 0 1 0 1 

% .0% .0% .0% 100.0% .0% 100.0% 

Total f 10 15 3 71 1 100 

% 10.0% 15.0% 3.0% 71.0% 1.0% 100.0% 
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Figure 18: Gramstain results 
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                                         Table 18: Whiff test Result 

Whiff test 
Result 

Total P value 

Bacter Candid Mixed Normal Tricho 

Positive f 
10 1 3 0 1 15 

0.000** 

% 66.7% 6.7% 20.0% .0% 6.7% 100.0% 

Negative f 0 14 0 71 0 85 

% .0% 16.5% .0% 83.5% .0% 100.0% 

Total f 10 15 3 71 1 100 

% 10.0% 15.0% 3.0% 71.0% 1.0% 100.0% 
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DISCUSSION 

In the last few decades bacterial vaginosis in pregnancy has gained importance 

because of adverse pregnancy outcome. 

Infection as possible cause of preterm labour has gained much interest and it has 

been related in two possible ways one is possibly due to the ascending bacterial infections 

including chorioamnionitis, neonatal sepsis, maternal endometritis.  

Second possible cause may be the organism in the vaginal flora found in the 

women with preterm labour. 

Though maternal and placental factors may predispose women to preterm birth, it 

is found that 40-50% of preterm deliveries occur with no known risk factor
 

According to a Indian study done by pruwar et al the rate of bacterial vaginosis  

in pregnant women was 11.53%
107

  

In his study total of 1,006 asymptomatic pregnant women were screened. Out of 

which 116 were found to be BV positive women and were diagnosed based on gram 

staining interpreted as nugents criteria.   412 (41%) women had a physiological 

discharge, 97 (9.64%) candidiasis, 13 (1.29%) trichomoniasis, 68 (6.75%) bacterial 

vaginosis  and 416 (41.3%) had no demonstrable discharge.  

In  another  Indian  study done  by  Abilasha  gupta et al he found that out 

of 500 antenatal women   bacterial vaginosis was diagnosed in  98 women 
108

  and 
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350 women had normal vaginal flora   nugents scoring was (0-3), 52 out of 500were 

intermediate (10.4%) i.e. Nugent's score 4-6 and  98 out of 500 (19.6%) had Gram stain 

consistent with bacterial vaginosis (BV)  nugents score (7-10) 

In our study we found that  according to Nugents criteria 10% of women had BV 

(7-10 ),  19 % had intermediate flora(4-6), and 71% had normal  vaginal flora (0-3). 

In  a  study done by  Indu lata et al in a  tertiary care hospital  in north india,   

it was  found that  out of 200 antenatal women    38 %  patients had  bacterial 

vaginosis, 3% had  mixed infections, and 9 % had candidiasis. 

In our study 10 % of patients  had bacterial vaginosis,  15% had  candidiasis,  

3 % had mixed infections and 1 % had trichomoniasis. And 71% of women had normal 

vaginal flora. 

Our study revealed that candidiasis was more common in pregnant women. In a 

prospective study done by Gravett et al. in 1986, he  studied the relationship of 

pregnancy outcome to BV,  among 534  antenataal  women. 

In Patients with BV there was no significant difference  with respect to past 

reproductive performance and  prenatal care. 

However, he found that history of prior first trimester abortions was more common 

in women with  BV than  in women without BV (p<0.05)
109

. 
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This was consistent with our study in which 90% of women with BV had  history 

of  prior  abortions(p=0.000). 

Hay et al. in 1994, studied 718 pregnant women and found that women  

developing  BV  after 16 weeksof gestation  was less common and if present, it remits 

spontaneously in approximately half of those who reached term. 

The rates of  preterm delivery were almost double for females who had bacterial 

vaginosis in early pregnancy (20.5%) as  compared to women who had bacterial 

vaginosis only   in  late   pregnancy 
110

(10.7%) 

In our study none of the women were below 18 weeks of gestation .50% of women  

with BV were between  the  gestational age 18-27 weeks and rest  were between the 

gestational age of 28-36weeks.  

In a study done by Gravett et al 1986, demographic factors were not implicated in 

the acquisition of bacterial vaginosis. This was consistent with our study, we found that 

age of the women had no correlation with BV (p =0.445). 
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CONCLUSION 

Bacterial vaginosis is a major public health problem accounting for majority of 

cases of vaginitis and vaginal discharge. Since more than one half of patients present to us 

without any symptoms, the true magnitude of the disease is unknown. Though the number 

in our study are less the serious effect on the outcome of pregnancy is to be considered. 

Hence  simple screening methods such as detection of vaginal ph using ph strips  

should be incorporated in day to day  practice to identify the cases of bacterial vaginosis 

and appropriate treatment should be given to reduce the adverse pregnancy outcome. 
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LIMITATIONS 

Although the research has reached its aims, there were some unavoidable 

limitations. The study was conducted on a small size of population. In our study we did not 

follow up the patients to assess the adverse pregnancy outcome. 
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STUDY PROFORMA 

1. OP NUMBER: 

2. SEX: 

3. AGE: 

4. MARITAL STATUS 

5. EDUCATION 

6. GESTATIONAL  AGE: 

7. COMORBID CONDITIONS: 

8. CLINICAL SYMPTOMS: 

9. HISTORY   h/o of previous abortion (yes/no) 

              h/o of previous STI     (yes/no) 

              h/o of sexual partners  (yes/no) 

              h/o of contraceptive usage(yes/no) 

10. PER VAGINAL EXAMINATION: 

11. MICROSCOPIC EXAMINATION GRAM STAIN: 

12. WET MOUNT(SALINE) EXAMINATION : 



 

13. WET MOUNT (KOH): 

14. VAGINAL PH: 

15. NUGENTS SCORING: 

16. AMSELS  DIAGNOSTIC CRITERIA: 

17. DIAGNOSIS: 

                                                                         

 

 

 

 

 

  



 

LIST OF ABBREVIATIONS 

KOH  - Potassium Hydroxide 

BV       - Bacterial Vaginosis 

PROM     - Premature Rupture of Membrane 

STI       - Sexually Transmitted Infections 

UTI       - Urinary Tract Infection 

CDC      - Centre for Disease Control and Prevention 

PAP smear - Papanicolaou Smear for Cervical Cancer 

IUD       - Intra Uterine Device 

NIH   - National Institute of Health 

SPP       - Species 

L.INERS   - Lactobacillus Iners 

 



Marital 

status

Parity No.of 

partners

Previous STI

(Yes/No) (zero,>1) <1,>1 (YES/NO)

16018988 33  32 weeks YES PRIMARY >1 NO <1 NO

16025404 27 34 weeks YES SECONDARY >1 NO <1 NO

16062262 21 20 weeks YES ABOVE ZERO NO <1 NO

16053415 24 20 wk+6 days YES ABOVE ZERO NO <1 NO

16051973 22 22 wks+4 days YES SECONDARY ZERO NO <1 NO

16069899 21 26 wks YES PRIMARY >1 NO <1 NO

7004522 29 20 wks YES ABOVE ZERO NO <1 NO

12055188 28 18wks YES PRIMARY ZERO NO <1 NO

16053431 20 20 weeks YES SECONDARY ZERO NO <1 NO

16064965 29 14 weeks YES ABOVE >1 NO <1 NO

16033578 32 20 weeks YES ABOVE ZERO NO <1 NO

16033929 25 22 week+6 YES SECONDARY >1 YES >1 YES

16033585 32 24 weeks YES SECONDARY ZERO NO <1 NO

16033597 30 28 wk+4 day YES ABOVE ZERO NO <1 NO

16033500 22 32 wks+4 days YES ABOVE ZERO NO <1 NO

16067916 23 22 weeks YES ABOVE >1 NO <1 NO

11055357 27 26 wks+5 days YES PRIMARY ZERO NO <1 NO

13029866 22 20wk+4days YES ABOVE ZERO NO <1 NO

16041372 29 22wk+6days YES PRIMARY >1 NO <1 NO

16078336 25 21wk+5days YES ABOVE ZERO NO <1 NO

16063849 26 33wks+4 days YES ABOVE ZERO NO <1 NO

16081710 22 16 wks YES PRIMARY ZERO NO <1 NO

16081702 24 32 wks YES SECONDARY ZERO NO <1 NO

16076418 26 20wks YES SECONDARY ZERO NO <1 NO

16074397 28 13wks+6 day YES PRIMARY ZERO NO <1 NO

16081671 29 21wks YES ABOVE >1 NO <1 NO

12011461 27 32wks YES ABOVE >1 YES <1 NO

9036893 27 30wks+4day YES PRIMARY >1 NO <1 NO

16068426 26 16wks+4days YES SECONDARY >1 NO <1 NO

16062223 26 17 wks+3 days YES ABOVE >1 NO <1 NO

16077294 27 21 wks YES PRIMARY ZERO NO <1 NO

16045791 26 32wks YES SECONDARY >1 NO <1 NO

13010943 27 34 wks YES ABOVE >1 NO <1 NO

16008787 21 24wks+6days YES SECONDARY ZERO NO <1 NO

16033949 22 37wk+4 day YES ABOVE ZERO NO <1 NO

16040288 29 24wks+3days YES ABOVE >1 YES <1 NO

12031356 32 28 wks YES PRIMARY >1 YES <1 YES

16076777 27 32 wks YES ABOVE >1 NO <1 NO

16067564 33 36wks+2days YES ABOVE >1 NO <1 NO

9032917 31 32wks+4days YES PRIMARY >1 NO <1 NO

13014070 25 32 wks+4 days YES ABOVE ZERO YES <1 YES

16029222 26 28 wks+4days YES PRIMARY ZERO NO <1 NO

13074450 24 32wks+4 days YES ABOVE ZERO NO <1 NO

99017109 32 36wks+6days YES SECONDARY ZERO NO <1 NO

16083823 22 36 wks +4 days YES PRIMARY >1 NO <1 NO

16069899 26 37 wks+3 days YES SECONDARY >1 NO <1 NO

16080679 22 20 wks YES ABOVE >1 NO <1 NO

11014480 26 28wks YES PRIMARY >1 NO <1 NO

16034509 28 32wks+4days YES SECONDARY >1 NO <1 NO

15074190 29 36wks+4 days YES ABOVE >1 NO <1 NO

16085197 32 33wks+3 days YES PRIMARY >1 NO <1 YES

16040957 30 35wks+2 days YES SECONDARY ZERO NO <1 NO

16083021 22 14 wks+2 days YES ABOVE >1 NO <1 NO54
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10101300 22 37wks+4days YES ABOVE ZERO NO <1 NO

15008303 23 24wks+6days YES PRIMARY ZERO NO <1 NO

16064383 25 18wks YES ABOVE ZERO NO <1 NO

16033949 22 37wks+4days YES ABOVE ZERO NO <1 NO

15019299 29 39wks+2days YES ABOVE ZERO NO <1 YES

16065900 26 26wks YES PRIMARY >1 NO <1 YES

16046325 28 24wks+4days YES ABOVE >1 NO <1 NO

13014070 29 27wks+6days YES ABOVE >1 NO <1 NO

16040288 22 26wks+4days YES PRIMARY ZERO NO <1 NO

9032917 24 32wks+4days YES ABOVE ZERO NO <1 NO

16029222 22 35wks+2 days YES ABOVE ZERO NO <1 NO

13014070 26 32wks+3 days YES ABOVE >1 NO <1 NO

16076777 24 32wks YES PRIMARY ZERO NO <1 NO

16067564 28 36wks+2 days YES ABOVE ZERO NO <1 NO

14072401 29 32 weeks YES ABOVE >1 NO <1 NO

12031356 28 28wks+2days YES ABOVE >1 NO <1 NO

13074450 29 26wks+4 days YES PRIMARY ZERO NO <1 NO

16083823 30 24 wks YES ABOVE >1 NO <1 NO

13037243 33 14 wks+4 days YES ABOVE >1 NO <1 NO

15015436 22 26 wks+3 days YES ABOVE ZERO NO <1 NO

16062501 24 29wks+3 days YES SECONDARY ZERO NO <1 NO

16057166 26 24wks+3 days YES PRIMARY ZERO NO <1 NO

16017689 28 28wks+4 days YES ABOVE >1 YES <1 NO

16085197 27 33 wks+6 days YES PRIMARY >1 YES <1 NO

17005322 19 26wks+6 days YES ABOVE ZERO <1 NO

17033088 22 24 wks+4 days YES SECONDARY >1 YES <1 YES

17013455 25 16 weeks YES PRIMARY ZERO <1 NO

17032436 26 20 weeks YES ABOVE ZERO NO <1 NO

17039553 29 22 weeks +days YES ABOVE >1 YES >1 YE S

17044512 30 28 weeks YES PRIMARY >1 NO <1 NO

12008060 22 32 weeks YES ABOVE ZERO NO <1 NO

17046366 26 30 weeks +4 YES ABOVE >1 YES <1 NO

17046298 27 22 weeks+4d YES PRIMARY ZERO <1 NO

15015491 26 28wks YES PRIMARY >1 YES <1 YES

14001566 29 32 wks+4 days YES PRIMARY ZERO NO <1 NO

17047223 30 30wks+4 days YES SECONDARY >1 NO <1 NO

17038897 27 32 wks +4 days YES ABOVE ZERO NO <1 NO

17038897 20 30wks+4days YES PRIMARY >1 NO >1 YES

17034084 29 28 wks+5 days YES ABOVE ZERO NO <1 NO

17004778 21 34 wks+4 days YES PRIMARY ZERO NO <1 NO

10029046 23 32wks+5 days YES ABOVE ZERO NO <1 NO

17004770 26 30 wks+4days YES PRIMARY ZERO NO <1 NO

17034686 28 30wks+3 days YES SECONDARY >1 NO <1 NO

17004776 29 32 wks+6 days YES PRIMARY >1 NO <1 NO

17052491 30 28wks YES PRIMARY ZERO NO <1 NO

10056300 31 26 wks +3 days NO PRIMARY >1 YES >1 YES
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IP NO. Age Gestitional 

Age

Wet 

Mount(Saline)

Wet Mount (KOH) Gram stain Vaginal pH Whiff test Nugents 

score

Result

16018988 33  32 weeks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16025404 27 34 weeks +Pseudo hyphae + Pseudohyphae Pseudo hyphae+ 3 Negative 4 Candidiasis

16062262 21 20 weeks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16053415 24 20 wk+6 

days

Neutrophils; 

lactobacilli

Neutrophils;lactobacilli Neutrophils;lacto

bacilli

4.5 Negative 3 Normal

16051973 22 22 wks+4 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16069899 21 26 wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

7004522 29 20 wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 3 Normal

12055188 28 18wks Clue 

cell,T.vaginalis

Clue cell+,T.vaginalis Clue 

cell+,T.vaginalis

6.5 Positive 4 Trichomoniasis+ 

bacterial vaginosis

16053431 20 20 weeks Pseudohyphae+ Pseudohyphae+ Pseudo hyphae+ 3 Negative 4 Candidiasis

16064965 29 14 weeks Lacto bacilli + Lacto bacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16033578 32 20 weeks Lacto bacilli Lacto bacilli+ Lactobacilli+ 4.5 Negative 3 Normal

16033929 25 22 week+6 Clue cells+ Clue cells+ cluecells+ 6.5 positive 7 Bacterial vaginosis

16033585 32 24 weeks Lacto bacilli + Lacto bacilli + Lactobacilli+ 3.5 Negative 3 Normal

16033597 30 28 wk+4 day Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16033500 22 32 wks+4 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16067916 23 22 weeks pseudo hyphae+ 

clue cells

pseudo hyphae+clue cells pseudo 

hyphae+clue cells

6 positive 4 Candidiasis + 

bacterial vaginosis

11055357 27 26 wks+5 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 4.5 Negative 3 Normal

13029866 22 20wk+4days Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 3 Normal

16041372 29 22wk+6days Epithelial+pus 

cells

Epithelial+pus cells Epithelial+pus 

cells

3.5 Negative 3 Normal

16078336 25 21wk+5days Pseudo hyphae+ Pseudo hyphae+ Pseudo hyphae+ 3 Negative 4 Candidiasis

16063849 26 33wks+4 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16081710 22 16 wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16081702 24 32 wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16076418 26 20wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16074397 28 13wks+6 day Lactobacilli+ Lactobacilli+ Lactobacilli 3.5 Negative 3 Normal

16081671 29 21wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

12011461 27 32wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3 Negative 3 Normal

9036893 27 30wks+4day Pseudo hyphae+ Pseudo hyphae+ Pseudohyphae+ 3 Negative 4 Candidiasis

16068426 26 16wks+4days Clue cell+, 

T.vaginalis

Clue cell+, T.vaginalis Clue cell+ 

T.vaginalis

6.5 positive 4 Trichomoniasis

16062223 26 17 wks+3 

days

Clue cell+ 

pseudohyphae,T.v

aginalis

Clue cell+ 

T.vaginalis,pseudohyphae

Clue cell+ 

T.vaginalis

6.5 positive 4 Trichomoniasis,candi

diasis’

16077294 27 21 wks Pseudohyphae+ Pseudohyphae+ Pseudohyphae+ 3 Negative 4 Candidiasis

16045791 26 32wks Clue cell+ 

T.vaginalis

Clue cell+ T.vaginalis Cl ue cell+ 

T.vaginalis

7 positive 7 bacterial vaginosis

13010943 27 34 wks Pseudohyphae+ Pseudohyphae+ Pseudohyphae+ 3 Negative 4 Candidasis

16008787 21 24wks+6days Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16033949 22 37wk+4 day Lactobacilli+pus 

cells

Lactobacilli+pus cells Lactobacilli+ 3.5 Negative 3 Normal

15019299 Negative Candidiasis

16040288 29 24wks+3days Pus cells+e.coli Pus cells+e.coli Pseudohyphae+ 3 Negative 3 Normal

12031356 32 28 wks Clue cell+ Clue cell+ Clue cell+ 7 positive 7 Bacterial vaginosis

16076777 27 32 wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16067564 33 36wks+2days Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

9032917 31 32wks+4days Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

13014070 25 32 wks+4 

days

Clue cells+ Clue cells+ Clue cell+ 6.5 positive 7 Bacterial vaginosis

16029222 26 28 

wks+4days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

13074450 24 32wks+4 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

99017109 32 36wks+6days Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16083823 22 36 wks +4 

days

Pseudohyphae+ Pseudohyphae+ Pseudohyphae+ 3 Negative 4 Candidiasis

16069899 26 37 wks+3 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16080679 22 20 wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

11014480 26 28wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16034509 28 32wks+4days Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

15074190 29 36wks+4 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 3 Normal

16085197 32 33wks+3 

days

Pseudohyphae+ Pseudohyphae+ Pseudohyphae+ 3 Negative 4 Candidiasis

16040957 30 35wks+2 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16083021 22 14 wks+2 

days

Pseudohyphae+ Pseudohyphae+ Pseudohyphae+ 3 Negative 4 Candidiasis

39wks
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10101300 22 37wks+4days Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

15008303 23 24wks+6days Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 3 Normal

16064383 25 18wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 4.5 Negative 3 Normal

16033949 22 37wks+4days Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal 

15019299 29 39wks+2days Pseudohyphae+ Pseudohyphae+ Pseudohyphae+ 3 Negative 4 Candidiasis

16065900 26 26wks Pseudohyphae+ Pseudohyphae+ Pseudohyphae+ 3 Negative 4 Candidiasis

16046325 28 24wks+4days Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 3 Normal

13014070 29 27wks+6days Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 3 Normal 

16040288 22 26wks+4days Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

9032917 24 32wks+4days Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16029222 22 35wks+2 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

13014070 26 32wks+3 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16076777 24 32wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 4.5 Negative 3 Normal

16067564 28 36wks+2 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 4.5 Negative 3 Normal

14072401 29 32 weeks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

12031356 28 28wks+2days Lactobacilli+ Lactobacilli+ Lactobacilli+ 3 Negative 3 Normal

13074450 29 26wks+4 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 3 Normal

16083823 30 24 wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

13037243 33 14 wks+4 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

Pus cells 3

+lactobacilli 3

16062501 24 29wks+3 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

16057166 26 24wks+3 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 3 Normal

16017689 28 28wks+4 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 4 Normal

16085197 27 33 wks+6 

days

Pesudohyphae+ Pesudohyphae+ Pseudohyphae+ 3 Negative 3 Candidiasis

17005322 19 26wks+6 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 7 Normal

17033088 22 24 wks+4 

days 

Clue cells+ Clue cells + Clue cell+ 6.5 positive 3 Bacterial vaginosis

17013455 25 16 weeks Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 3 Normal

7

3

17039553 29 22 weeks 

+days

Cluecells+ Cluecells+ Cluecells+ 7 positive 3 Bacterial vaginosis

17044512 30 28 weeks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 4 Normal

12008060 22 32 weeks Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 3 Normal

17046366 26 30 weeks +4 Pseudohyphae Pseudohyphae+ Pseudohyphae+ 3 Negative 7 Candidiasis

17046298 27 22 weeks+4d Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

15015491 26 28wks Cluecells+ Cluecells+ Cluecells+ 7 positive 3 Bacterial vaginosis

14001566 29 32 wks+4 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

17047223 30 30wks+4 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 7 Normal

17038897 27 32 wks +4 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 3 Normal

17038897 20 30wks+4days Clue cells + Clue cells + Clue cells + 6.5 positive 3 Bacterial vaginosis

17034084 29 28 wks+5 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

17004778 21 34 wks+4 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative 3 Normal

10029046 23 32wks+5 

days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 4 Negative 4 Normal

17004770 26 30 

wks+4days

Lactobacilli+ Lactobacilli+ Lactobacilli+ 3 Negative 7 Normal

17034686 28 30wks+3 

days

Pseudohyphae+ Pseudohyphae+ Pseudohyphae+ 3 Negative 3 Candidiasis

17004776 29 32 wks+6 

days

Clue cells + Clue cells  + Cluecells+ 7 positive 7 Bacterial vaginosis

17052491 30 28wks Lactobacilli+ Lactobacilli+ Lactobacilli+ 3.5 Negative Normal

10056300 31 26 wks +3 

days

Clue cells + Clue cells + + 6.5 positive Bacterial vaginosis

15015436 22 26 wks+3 

days

Pus cells+lactobacilli Pus 

cells+lactobacilli

4 Negative Normal

Lactobacilli+ 4 Negative Normal17032436 26 20 weeks Lactobacilli+ Lactobacilli+


