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Summary :

Vaginal swab from 190 patients aged between 15 to 45 years with the c0!1"plaint
of excessive and foul smelling vaginal discharge and 50 healthy controls of comparable
age werestudied. Differentdiagnostictechniques used forthe detectionof G.vaginalis
were compared. Antibiogram of isolated G.vaginalis was also performed to determine
the drug sensitivity pattern. G.vaginaliswere isolated from 74 patients (38.9%) and from
6 controls (12%).The rate of isolation of G.vaginalis in the vaginal swabs of patients is
significantly higher (p<0.001) as compared to controls. Vaginal flora in 91% of
G.vaginalis positive patients were GardnereJ/a morphotype and clue cells were found in
vaginal discharge in 85% of these cases. In contrast, vaginal flora of 92% control group
were Lactobacilli morphotype Nand no clue cell was detected. Nopus cell was observed
in the vaginal discharge of 66 (89.2%) of 74 patients infected with G.vaginalis.Aminetest
was positive in 81% G.vaginalis positive patients. The test was negative in all the control
cases. Significance of these findings were discussed in detail.

Introduction:

Bacterial vaginosis (BV) or Anaerobic vaginosis (AV) is the mostcommon diseases of

the female genital tract. It is the non inflammatory infection of the vagina, characterized by
the presence of thin ho.mogeneousgrayish foul smelling discharge caused by synergistic
interaction of Gardnerella vagina/is (facultative anaerobe) and obligate anaerobic bacteriae
e.g., belonging to the genera of Bacteroids and Mobi/uncus. It is previously known as
nonspecific vaginitis (NSV)1,2.3.4,5.

Several studies on epidemiology and microbial etiology of anaerobic vaginosis have
been carried out in the different countries of the world. G.vagina/iswas first reported in 1955
to be associated with BV or AV, Subsequently the organism was isolated from 10% to 7.5%
of vaginal discharge of patients of U.S.A., UK, India, Africa1,2.3.4.5.12,13.14.However, no report
has yet been published in connection with the vaginosis cases among Bangladeshi women.

Thus, in the present study, various diagnostic techniques such as culture for
G.vagina/is,determination of vaginal flora morphotypes, detection of presence of clue cells
and test for production of Amine in the vaginal discharge of vaginosis cases among
Bangladeshi women were performed and compared.
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Materials and Methods :

Sample studied: One hundred and ninety women aged between 15-45 yrs with
symptoms of vaginosis having abnormal (excessive and foul smelling) vaginal discharge
were studied. Of these 100 patients, were from out patient of Post Graduate Medicine and
Research, Sir Salimullah Medical College Hospital, Dhaka Medical College Hospital and
the rest 90 patients were female prostitutes of Mirpur Vagrant Home. The patients were
socioeconomically classified into upper, middle, lower incomegroups as described by Islam6.
Fifty healthy married women of comparable age, parity, socioeconomic condition having no
symptom were studied as control groups. All the women had regular menstrual cycle. No
sample was taken during menstruation. Pregnant women were excluded from the study.

Two high vaginal specimens were obtained form the posterior fornix. One swab
was used for direct examination such as pH determination, wet mount preparations, Amine
test and Gram's staining. Another swab was used for culture.

Microbiological Methods:

i.pH determination: The pH paper (Merck Art, 9565) was dipped into the secretion
and the change of colour was matched with standard one.

ii. Wet mount Preparation: It was done for pus cells, clue cells (i.e. epithelial cells
having granular appearance).

iii.Amine test : Liberation of fishy smell immediately after addition and mixing of
10% KOH with vaginal discharge indicates the positive amine test. Due to rise of pH after
additionof 10%KOH,theaminesif presentbecomevolatileandsmellfishy2.4.

iv. Gram's staining and determination of morphotype : The slide was stained by
Jensen's modification of Gram's method7and examined under oil immersion lens for the

detection of normal vaginal flora having epithelial cells covered by gram positive large bacilli
(Lactobacilli morphotype) and abnormal vaginal flora (Gardnerella morphotype) with
epithelial cells covered by gram variable coccobacilli (clue cells). On the basis of number
of Lactobacilli present per oil immersion field of microscope, Lactobacilli morphotype is
classified into 3 categories: normal when > 50, moderate when 10-50 and zero when < 10
or absent 8.

v. Culture:The second vaginal swab immediately after collection was inoculated into

sheep blood agar, vaginal is agar (VA) supplemented with 10% human blood for G. vaginalis.

Mac-Conkey's agar, Sabourauds dextrose agar and Thioglycolate broth (TB). All media

except VA were incubated at 3loC for 24-48 hrs. VA plates were incubated aerobically at 3loC

for 24-48 hrs with addition of C02 by candle jar along with a wet piece of cotton ball for

maintaining moisture.
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a.ldentification of G.vagina lis: After 48 hrsof incubation, suspectedcolonies of less
than 0.4 mm indiameter with diffuse beta haemolysisonVA but noton sheep blood agar were
taken and subcultured in chocolate agar media and incubatedat 37°Cfor 48 hrs in candle jar.
G.vaginalis were identified by presence of gram variable pleomorphic coccobacilli on gram
staining, negative catalase test, negative oxidase test, positive hippurate hydrolysis test and
fermentation of dextrose, maltose and starch but not lactose and mannitoF.

b. Identification of anaerobes: After 24 hrs of incubation in thioglycolate broth, the
organisms were gramstained and tested for motility.Gram negative motile rods, if seen were
suspected to belong to Mobiluncus genus where as gram negative nonmotile rods were
considered as Bacteroid genus. Due to lack of facilities, no biochemical test was possible to
confirm the species.

v. Antibiotic susceptibility testing: All the strainsof G.vagina/isisolated were tested
for sensitivity against penicillin, ampicillin, cloxacillin, cotrimoxazole, tetracycline, erythro-
mycin, chloramphenicol, vancomycin, streptomycin and metronidazole by disc diffusion
method9 ATCC-14048 G.vagina/iswere used in each batch of sensitivity test as control.

Result:

Analysis of age distributions of 190 patients with abnor_malvaginal discharge and 50
healthy control subjects revealed that DH patients (prostitutes) belonging to the age group
of 15-29yrs is significantly higher (87%) as compared to those belonging to 30-44 yrs (13%)
age groups (P<0.001). In the GPO group, the prevalence rate of patients with vaginal
discharge is not statistically significant (P>0.05) inage group 15-29yrs as compared to those
belonging to 30-44 yrs.

Table - I : Total isolation of G.vagina/issingly or in combination with other organisms
among the study population.

Note: Figures within parenthesis indicate percentage.
p<0.001 : G. vaginalis compared between 74 patients (38.9%) and 6 controls (12%)
* For patients group:S. aureus-2,Strep. a hemolytic-4, Strep f3 hemolytic-5, Diphtheroid-9.
For control group: Strep a hemolytic-1, E.coli-1, Diphtheriod-4.
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Name of isolates patients n=190 Controls n=50

1. G. vagina/isalone 40 (21.0) nil

2. G. vagina/is+ 20(10.5) 6(12.0)
aerobic bacteriae *

3. G. vaginalis + 6(3.2) nil
N. gonorrhoeae

4. G. vagina/is + 4(2.1) nil
T. vaginalis

5. G. vagina/is+ 4(2.1) nil
Candida

Total G. vagina/is n=74(38.9) n=6 (12)
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When the total patients were taken together, majority of cases (72.9%) belonged to
lower income group and the rest (27.9%) belonged to middle income groups. But all of the
prostitutes belonged to the lower income groups. No case was recorded in upper income
groups.

Table -II : Comparision of various microscopic findings and amine test performed with the
organisms isolated from the vaginal discharge of the study population.

Microscopic examinations

Wet film Gram's staining

Organisms isolated from Amine
Pus cell Morphotypes Clue (KOH)

Lactobacili
I Gardne-

cell test
0 M N rella +ve

A. Patients n=190

a. G. vaginalis alone a 40 a a 40 40 40

n=40
b. G. vaginalis + a 20 a a 20 18 16

aerobic bacteriae
n=20

c. G. vaginalis + 3 1 2 a 3 a a

N. gonorrhoeae
n=6

d. G. vaginalis + 4 a a a 4 4 4

T. vaginalis
n=4

e. G. vaginalis + 1 2 1 a 1 1 a

Candida
n=4

f. Remaining cases 20 20 30 66 a a a
n=116

(No. G. vaginalis
was isolated)

B. Controls

(n=50)
a. G. vaginalis +ve 1 a 2 4 a a a

Control n=6
b. G. vaginalis -ve 6 a 2 42 a a a

control n=44

132



Vol. 20. NO.3 Studies on the Anaerobic (Bacterial) Vaginosis Akhtarun Naher et al.

The rate of isolation of G.vagina/isalone or in combination with aerobic bacteriae,
T.vagina/is. Candida from the vaginal discharge of study population groups are shown in
Table - I. The isolation rate of G.vagina/isfrom vaginal discharge of patient groups (38.9%)

was significantly higher (P<0.001) than control group (12%). It is to be mentioned that in 85
cases, organisms morphologicallycharacteristicsof Bacteroidsand Mobi/uncuswere grown
in thioglycolate broth culture media. G.vagina/is were isolated from 74 and Proteus,
Pseudomonas and Esch. coli were isolated from 11 of these 85 cases.

Table -III : Other important characteristics of vagina/ discharge of 74 G. vagina/is positive

patients

The result of microscopic examination and amine test of vaginal discharge is shown
in table -II. Clue cells were present in all the 40 (100%) cases from whom G.vagina/iswere

isolated alone, in all the 4 (100%)cases from whom with T. vaginaliswere isolated inaddition
and in 18 (90%) out of 20 cases from whom aerobic bacteriae were isolated in combination
with G. vagina/is. No clue cell was detected in the remaining 116 cases from whose vaginal
discharge, no G.vaginalis were isolated and also in control group. Gardnerella morphotype
was observed in all cases where G.vagina/is were isolated as single organism or in
combination with other aerobic bacteriae and with T.vaginalis. Gardnerella morphotype was
found only in 3 (50%) out of 6 cases where G.vaginalis were. isolated along with
N.gonorrhoeae and in 1(25%) out of 4 cases when along with Candida. No Gardnerella
morphotypewasobserved inthe remaining116patients and incontrols. Table -II also shows
the result of amine or sniff thest done on vaginal discharge.The test was positive in 60(81%)
out of 74 cases from whom G.vaginalis were isolated alone or incombination with other
organisms. Amine testwas negative in remaining116patientsfrom whom no G.vagina/iswas
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G. vagina/isculture +ve Thin homogene- pH5 Clue cell Amine test

ous discharge (a) (b) (c) (d)

alone: 40 40 40 40 40

with T. vaginalis: 4 1 4 4 4
-

with N. gonorrhoea: 6 1 4 0 0

with Candida.: 4 2 3 1 0

with aerobic bacteriae : 20 20 15 18 16

n=74 n=64(86.5%) n=66(89.2%) n=63(85.5% n=60(81%)
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isolated and also in all the controls group. No pus cell was observed in the vaginal discharge
of the patients infected with G.vaginalisalone or incombinationwith aerobic bacteriae but pus
cells were observed in the vaginal discharge of patients (G. vagina/ispositive) concomittantly
infected with T.vaginalis (4), N.gonorrhoeae (3) and Candida (1).

Some important characteristics of vaginal discharge form the G.vaginalis infected
cases are shown inTable-III. Out of our74 positive cases of G.vaginalis,64(86.5%) had thin
homogeneous discharge, 66(89.2%) had pH~ 5,63 (85.5%) had clue cells, 60(81%) had
positive amine test. The antibiogram of G.vaginalis isolatedfrom patients and control subject
is shown in Table-IV. The most effective antimicrobial agent was found to be vancomycin
(100%) and metronidazole (100%), followed by chloramphenicol (92.5%), tetracycline
(91%).

Table -IV: Antibiogram of G.vagina/is isolated from study population

Antimicrobial

agents
G. vaginalis (80)
74 from patients
6 from controls

Sensitive Resistant

Penicillin (P)

Ampicillin (A)

Cloxacillin (CI)

Cotrimoxazole (CO)

Tetracycline (T)

Chloramphenicol (C)

Erythromycin (E)

Vancomycin (V)

Streptomycin (T)

Metronidazole (M)

56(70.0)

55 (68.8)

54 (67.5)

24(30.0)

73(91.0)

74(92.5)

68(85.0)

80(100.0)

68(85.0)

80(100.0)

24(30.0)

25 (31.2)

26(12.5)

56(70.0)

7(9.0)

6(7.5)

12(15.0)

0(0)

12(15.0)

0(0)

Note: Figures within parenthesis indicate percentage.

Discussion:

Anaerobic vaginosis (AV) is one of the most common diseases seen in gynaecologic
practice. About 1/4the of these patients seek medical help because of excessive and foul
smelling vaginal discharge. Such discharge may be a symptom of vaginal or cervical
infection. In the past, only Candida, T.vagina/isand N.gonorrheae were believed to cause
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such infections. In 1955, Gardner and Dukes identified H. vagina lis (subsequently designated

as G. vaginalis10) as the most common organism associat~d with the diseases with

nonspecific vaginitis (NSV) which is now known as bacterial vaginosis (BV) or anaerobic

vaginosis (AV)4. In Bangladesh, no study has yet been done on the association of G.vaginalis

in causing anaerobic vaginosis (AV).

In our study, we included women within the reproductive age period (15-45 yrs). Age

groups beyond 45 yrs were excluded in order to avoid confounding factors (e.g. hQrmonal

imbalance, malignancy) which may predispose to vaginopathy. Analysis of age wise
distribution of cases revealed that peak incidence was in the age group of 15-29 yrs. The

difference is statistically significant (P<0.001) when compared with other age group (30-45
yrs). Similar observations were also reported from India".

Isolation of G. vagina lis either alone or incombination with other organisms was 38.9%

in our patients (Table-I) as aganist only 12% in healthy control. The difference is statistically

significant (P<0.001). Similar results were also reported from India,11,12,13.14USA,1,15,

Europe'6.Others, however, isolated G.vaginalis from 92-940,(0women with NSV1,2.We did not

look for C. trachomatis and Mycoplasma which might be associated with excessive vaginal
discharge1s. Gardner and others reported the development of diseases in human
healthy volunteers inoculated with live G.vaginalis organisms intravaginally from infected
patient. Their finding fulfil the Kock's postulate and indicate the pathogenic nature of
G. vaginalis120.

AV is mainly caused due to. synergistic interaction of G.vaginalis and obligate
anaerobes likeGenus Bacteroid, Mobiluncus. By using thioglycolate broth culture of vaginal
discharge, we observed the characteristic organisms suggestive of Bacteroid (gram

negative, nonmotile) and Mobiluncus (gram negative, motile) in all our G.vaginalis positive
cases. It is suggested that specific identification of obligate anaerobes is unnecessary for
confirmation of AV.The isolationof G.vaginalisfrom patientcan generally betaken to indicate
the presence of anaerobes5.It is stated that even isolation of G.vaginalis is not necessary for
the diagnosis of AV provided any 3 of the following 4 characteristics were present in vaginal
discharge12.(a). Thin homogeneous greyish appearance (b) pH 5 or more (c) presence of
clue cells (d) a positive KOH/amine/whiff/snif test5,10,12,15.It is suggested that the amine test
is never positive when G.vaginalis organisms are present without anaerobic bacteriae17.The
Bacteroids present invaginal discharge of patients with AV are powerful producer of amines
mainly cadeverine and putrescine which gives rise to fishy smell on addition of 10% KOH in
the vaginal discharge2,14,17.Production of amines also elevates the pH of vaginal discharge.
There is anextremely strongcorrelation betweenthe presenceof aminesand pH greater that
5 in AV. Moreover, it has been suggested that the amines produced in vaginosis may play
a direct role in pathogenesis of the diseases17.
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As mentioned earlier, organisms morphologically characteristics of Bacteroid and
Mobiluncus in thioglycolate culture broth were present in 85 cases including 74 G.vaginalis
positive and 11 E.coli, Proteus and Pseudomonas positive cases but the amine test was
positive in only 81% G.vagina/is positive cases. Thus, the negative amine test does not
indicate concomitant absence of anaerobic organisms but positive amine test in G.vagina/is
positive cases indicatesconcomitant presence of anaerobic organisms as G.vagina/is is not
itself able to produce amines but requires the presence of anaerobic bacteria5.17.

Clue cells are vaginal epithelial cells covered with gram variable coccobacilli
(G.vagina/is).When the number of G.vaginalis is small «1 07/ml),no clue cell is formed and
usually there is no symptom of vaginosis. Inour G.vaginalis positive patients, clue cells were
detected in 63(85%) cases. On the other hand, although G.vagina/is were isolated from
6(12%) cases of healthycontrol group, noclue cell was detected nor any symptom produces
these cases. Presence of clue cells were reported by others in 87%-100% G.vaginalis
infected cases'234B15 Reports from India indicate the presence of clue cells in about 42%-
91% cases of G.vaginalis infection'1,12.13,14.So, the presence of clue cells is a diagnostic
feature of Gardnerellaassociated vaginosis (GAV) because itsignifies not only the presence

of Gardnerella but also the presence of verx large number (>107)of organisms per mpB.In
the present study, vaginal secretion of 68 (91.1%) out of 74 G. vaginalis positive cases had
Gardnerella morphotypes as against presence of clue cells in 63 (85.5%) cases. Other also
made similar observation3 Absence of clue cells in Gardnerella morphotype cases may be
due to facts that some patients are chronically infected and produces local IgA which
blocked attachment of G.vaginalis to the epithelial cell walp9.Pus cells are usually absent in
AV and in66(89%) out of 74 G.vagina/ispositive AV cases. However, pus cells were present
in 8 (10.8%) G .vagina/is positive AV cases because ofconcomitant infection in these cases
by T. vaginalis, N. gonorrhoeaeand Candida.Absence of pus cell in G.vaginalis positive AV
cases is explained by the fact that G.vaginalis is a surface parasite and do not invade
tissues'. Moreover, succinic acid is the major metabolic end product of Bacteroid and
Mobi/uncus Spp and this acid has recently been shown to inhibit polymorph migration5.

In vitro, antibiogram studies on isolated G.vagina/is indicate that the most effective
antimicrobialagentsagainstG.vaginalis werevancomycin(100%), metronidazole(100%),
followed by chloramphenicol (93%), tetracycline (91%). Bhujwala et ap2 in India found
chloramphenicol (94%) and tetracycline (90%) as the most effective, followed by
erythromycin (96%), streptomycin (81%) and cotrimoxazole (50%). This findings are
Inagreement with those of ours.

The present study showed that G.vagina/is play an important role in AV among
Bangladeshi women. For reliable microbiological diagnosis, isolation, culture and
identification of microorganisms are essential but are costly and time consuming. Rapid
diagnosis of AV can be done 'by determining the presence of clue cell, Gardnerella
morphotype, pH, absence of pus cell, character of vaginal discharge, amine test. At present,
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one should not wait for culture and sensitivity test and once diagnosis is established on the
basis of three of four crieteria of vaginal discharge. metronidazole and vancomycin can be
started for the treatment of AV as 100% of G.vaginalis are sensitive to these antibiotics.
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