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For many, many years, and in fact still in many areas bacterial vaginosis is really
known as non-specific vaginitis. Several studies have linked BV to an increased
risk of acquisition of sexually transmitted diseases (STDs) and human immunodeficiency virus (HIV)/acquired immune deficiency syndrome as well as a number
of gynaecological complications. In particular, it is important to know whether
vaginal flora changes may enhance HIV acquisition as suggested, and to unravel
some of the factors that influence such changes, as these could be perhaps
modified. The present observational and prospective study was conducted in the
Microbiology department at a Tertiary care Hospital, situated in India. Two
hundred and fifty women of reproductive age group (15 45 years) formed the
study population. Amsel s Clinical criteria and Nugent s microbiological criteria
for diagnosis of BV were used. Total Prevalence of Vaginitis in HIV Positive
women was 6.4 %(16/250).Out of this, prevalence in HIV Positive women with
BV was 4% ( 10/250), with Candida vaginitis prevalence was 2.4% ( 6/250) and,
with Trichomonas vaginitis prevalence was 0%. 0.8 %(2/250) HIV Positive
women showed normal vaginal flora i.e. no vaginitis. BV is one of the most
frequent conditions encountered in sexually transmitted diseases (STD),
genitourinary medicine (GUM) or other reproductive health clinics throughout the
world. Vaginal flora changes may enhance HIV acquisition. Lactobacilli dominated
vaginal ecology may be an important defense against pathogen acquisition. Women
with bacterial vaginosis are more likely than women with normal vaginal flora to
acquire infection due to HIV.

Introduction
There has been this chronology where it was
first related to be non-specific, we have seen
the name change many times through
Haemophilus, Gardnerella, but what has
finally been settled on now for the last 15-20
years is that this entity should be called

For many, many years, and in fact still in
many areas bacterial vaginosis is really
known as non-specific vaginitis, but this is
not the case and we are dealing with a very
specific entity which has very significant
implications for the health of young women.
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bacterial vaginosis. The term Bacterial
Vaginosis was introduced to describe
increased vaginal discharge without signs of
vulvovaginal inflammation and a noticeable
absence of leukocytes. It is hypothesized
that anaerobes produce succinic acid, which
inhibits white blood cell migration (Holmes,
K. K et al., 1981). Bacterial Vaginosis is a
condition of bacterial overgrowth in the
vagina. The number of facultative and
anaerobic bacteria in the vagina of patients
with BV is 100 to 1000 times higher than
the number in patients whose flora is
dominated by lactobacilli. In addition,
Prevotella and Porphyromonas species are
especially virulent, and these species are
present in particularly high concentrations in
patients with BV (Eschenbach DA et al.,
1988). It is a syndrome in which the vaginal
flora is no longer dominated by lactobacilli
and there is an over growth of Gardnerella
vaginalis (Gram variable coccobacillus),
Mobiluncus species, Mycoplasma hominis,
Peptostreptococcus species and certain
Anaerobic bacteria (Hillier SL et al., 1993,
Spiegel CA et al., 1998). Bacterial vaginosis
is the commonest cause of vaginal discharge
occurring
in
women
attending
gynaecological clinics in our country
(Saharan SP et al., 1993). It is the most
common cause of vaginal discharge among
women in reproductive age (Cherpes TL et
al., 2003).Patients often present with a
malodorous vaginal discharge although
many are asymptomatic. BV is one of the
most frequent conditions encountered in
sexually transmitted diseases (STD),
genitourinary medicine (GUM) or other
reproductive health clinics throughout the
world. BV has been strongly associated with
poor pregnancy outcomes such as preterm
delivery of low-birth-weight infants(Hillier
SL et al., 1995)and several studies have now
established associations between BV and
HIV (Sewankambo N et al., 1997, Taha TE
et al., 1998, Schmid G et al., 2000).In

particular, it is important to know whether
vaginal flora changes may enhance HIV
acquisition as suggested (Schmid G et al.,
2000), and to unravel some of the factors
that influence such changes, as these could
be perhaps modified. Behavioral factors
such as vaginal douching or menstrual
hygiene practices have been suggested as
important factors that might influence
vaginal flora composition(Martino JL et al.,
2002).Lactobacilli
dominated
vaginal
ecology may be an important defense
against pathogen acquisition as various
studies have shown that women with
bacterial vaginosis are more likely than
women with normal vaginal flora to acquire
infection due to herpes simplex virus type-2
(HSV-2), Trichomonas vaginalis (Martin
HL et al., 1999), Neisseria gonorrhoeae
(Martin HL et al., 1999)and HIV
(Sewankambo N et al., 1997, Martin HL et
al., 1999). Both trichomoniasis and bacterial
vaginosis have been linked to an increased
risk
of
transmission
of
human
immunodeficiency virus (HIV) and other
sexually transmitted diseases (Jones F R et
al., 2007). Several studies have linked BV to
an increased risk of acquisition of sexually
transmitted diseases (STDs)and human
immuno-deficiency virus (HIV)/acquired
immune deficiency syndrome (Sewankambo
N et al., 1997, Lin L et al., 1999, Moodley P
et al., 2002), as well as a number of
gynaecological complications(Faro S et al.,
1993, Peipert JF et al., 1997, McGregor JA
et al., 1993, Chaim W et al., 1997, Hillier
SL et al., 1995, Watts DH et al., 1990). In
particular, it is important to know whether
vaginal flora changes may enhance HIV
acquisition as suggested(Schmid G et al.,
2000), and to unravel some of the factors
that influence such changes, as these could
be perhaps modified. Behavioral factors
such as vaginal douching or menstrual
hygiene practices have been suggested as
important factors that might influence
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vaginal flora composition(Martino JL et al.,
2002).Lactobacilli
dominated
vaginal
ecology may be an important defense
against pathogen acquisition as various
studies have shown that women with
bacterial vaginosis are more likely than
women with normal vaginal flora to acquire
infection due to herpes simplex virus type-2
(HSV-2), Trichomonas vaginalis (Martin H
L et al., 1999), Neisseria gonorrhoeae
(Martin HL et al., 1999) and HIV
(Sewankambo N et al., 1997, Martin HL et
al., 1999). Objective of our study was to find
out the association of Bacterial vaginitis and
HIV infection.

Results and Discussion
In our study, as shown in Table 1, total
Prevalence of Vaginitis in HIV Positive
women was 6.4 %(16/250).Out of this,
prevalance in HIV Positive women with BV
was 4% (10/250), with Candida vaginitis
prevalance was 2.4% (6/250) and, with
Trichomonas vaginitis prevalence was 0%.
0.8 %(2/250) HIV Positive women showed
normal vaginal flora i.e. no vaginitis. An
association between BV and HIV has been
reported in several studies (Sewankambo N
et al., 1997, Royce RA et al., 1999, Lin L et
al.,1999), possibly influenced by vaginal
hygiene practices(Martino JL et al., 2002,
La Ruche G et al., 1999, Gresenguet G et
al., 1997). However, as in study by Edward
Demba et al (Edward Demba et al.,2005),
not all studies reporting on douching, BV
and HIV have found associations between
these factors(Fonck K et al., 2001). The
relationship between HIV, risk for BV or
other STIs is complex, and could be
contributed to by high risk sexual behaviour.
The study of Edward Demba et al (Edward
Demba et al., 2005) was one of the first to
report on female genital cutting in relation to
HIV and vaginal flora in Africa. And they
did not find any significant impact of this
female circumcision on the vaginal flora or
HIV serostatus.

Materials and Methods
The present observational and prospective
study was conducted in the Microbiology
department at a Tertiary care Hospital,
situated in India.
Study protocol was
reviewed and approved by institutional
review board and each subject gave verbal
consent. Two hundred and fifty women of
reproductive age group(15 45 years) who
(for antenatal care or for any other
complaint) attended Gynaecology and
Obstetric OPD/IPD at tertiary care hospitals
formed the study population. Amsel s
Clinical
criteria
and
Nugent s
microbiological criteria for diagnosis of BV
were used(Nugent RP et al., 1991). Age,
pregnancy status, parity, ethnicity, mode of
contraception, number of sexual partners,
presence or absence of symptoms, and a
sexually transmitted diseases history were
recorded.HIV status of each patient was
noted with written informed consent.
Women were excluded from the study if
they had received systemic antibiotic therapy
or local vaginal antimicrobial therapy within
the preceding 2 weeks, were menstruating at
the time of the examination, cervical
cerclage, vaginal bleeding, placenta previa,
spermicide use, recent douching, or sexual
intercourse within 24 hours.

In the present study the total prevalence of
Vaginitis in HIV Positive women was 89
%(16/18). Table 2 shows the prevalence of
BV as 55.5% (10/18) in HIV Positive
women as compared to that of Candida
vaginitis which was 33% ( 6/18) and
Trichomonas vaginitis which was 0% (0/18).
Warren D et al(Warren D et al., 1996)
reported that one-third to one-half of HIV
positive women have bacterial vaginosis.
They reported three-quarters of women with
bacterial vaginosis have no symptoms. In
Edward Demba et al s study, HIV
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prevalence was 12.8%. Overall, in their
study, there was no association between BV
and HIV, and among the microorganisms
associated with BV, only Bacteroides spp.
and Prevotella spp. were associated with
HIV (Edward Demba et al., 2005).

specificity of the simple method using
Amsel as the gold standard was 83% and
65% respectively with a kappa value of
0.40. The sensitivity and specificity of the
simple test using Nugent as the gold
standard was 86% and 82% respectively
with a kappa value of 0.68. Sensitivities and
specificities of individual Amsel criteria
including lactobacillus for determining
bacterial vaginosis with Amsel as the gold
standard were as follows; discharge 15%
and 99%, whiff 96% and 85%, clue cells
96% and 75%, pH 99% and 22% and
lactobacillus 83% and 65%. Using Nugent
as the gold standard the respective
sensitivities and specificities were as
follows; discharge 08% and 99%, whiff 70%
and 87%, clue cells 67% and 73%, pH 92%
22% and lactobacilli 86% and 82%. The
HIV-1 prevalence in the BV study sample
(n=392) was about 46%. According to
Amsel criteria only 26% of the HIV positive
participants had BV while according to the
lactobacilli method 59% of the HIV positive
participants did not have lactobacillus as
part of the normal flora of the lower female
genital tract.

In our study, as shown in Table 3, in HIV
Positive women, clinically symptomatic
vaginitis cases were 44.4% (8/18) and
asymptomatic vaginitis cases were 55.6%
(10/18). On Gram /Giemsa staining and after
applying Nugent s criteria, no vaginitis was
observed in 11.11% (2/18) HIV positive
women though clinically they were
symtomatic. Further in HIV Positive women
16.6% (3/18) showed symptomatic BV and
39% (7/18) showed asymptomatic BV.
There
were
16.6%(3/18)symptomatic
Candida
vaginitis
and
16.6%(3/18)
asymptomatic Candida vaginitis in HIV
positive women. We found no cases with
Trichomonas vaginitis in HIV Positive
women In a study carried out by Munjoma
et al,( Munjoma et al., 2004) the prevalence
of BV was 29% by Amsel criteria, 34% by
Nugent criteria and 49% by the simple
lactobacillus method. The sensitivity and

Table.1 Observations on the Basis of Gram/Giemsa Staining of the Vaginal Smear Done in HIV
Positive Women Selected for Study
Total number of HIV positive cases out of 250 women 18 (7.2 %).
Total number of HIV positive cases out of 250 women with normal vaginal flora (i.e. No
Vaginitis ) 2(0.8%)
Total cases of
vaginitis in HIV
positive women
(Out of 250)
No
%

16

6.4

Intermediate
Bacterial
vaginosis
(Out of 250)
No
%

4

1.6

Definite
Bacterial
vaginosis
(Out of 250)
No
%

Candida
vaginitis

richomonas
Vaginitis

(Out of 250)
No
%

(Out of 250)
No
%

6

6

0

2.4
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Table 2 Comparison of the Proportion of Different Types of Vaginitis Observed after Doing
Gram/Giemsa Staining of the Vaginal Smear in HIV Positive Women Selected for the Study
Total HIV positive cases out of 250 women 18
Normal Vaginal flora in HIV positive cases out of 18
2(11%)
Total Bacterial vaginosis cases in HIV positive cases out of 18 10 (56 % )
Total cases of
vaginitis in HIV
positive women
(Out of 18)
No
%

Intermediate
Bacterial
vaginosis
(Out of 18)
No
%

Definite
Bacterial
vaginosis
(Out of 18)
No
%

Candida
vaginitis
(Out of 18)
No

%

No

16

4

6

6

33

0

89

23

33

Trichomonas
Vaginitis
(Out of 18)
%

0

Table.3 Vaginitis in Symptomatic / Asymptomatic Cases Observed after Doing Gram/Giemsa
Staining of the Vaginal Smear in HIV Positive Women Selected for the Study
Total vaginitis case in HIV positive women 16 / 18.
GROUP I : HIV Positive women asymptomatic (i.e. No complains of abnormal vaginal discharge).
GROUP II : HIV Positive women with complains of Abnormal vaginal discharge.(i.e. symptomatic).
GROUP - I
GROUP II
No
%
No
%
Total HIV positive cases- 18.
8 out of 18
44.4
10 out of 18
55.6
Normal vaginal flora i.e. No vaginitis.
2 out of 18
11.11
0 out of 18
0
Intermediate Bacterial Vaginosis
2 out of 18
11.11
2 out of 18
11.11
Definite Bacterial Vaginosis
1 out of 18
5.5
5 out of 18
27.7
Vaginal Candidiasis
3 out of 18
16.6
3 out of 18
16.6
0 out of 18
0
0 out of 18
0
Trichomonas vaginitis

Figure.1 Observations on the Basis of Gram/Giemsa Staining of the Vaginal Smear Done in
HIV Positive Women Selected for Study
VAGINAL FLORA IN HIV POSITIVE CASES ( TOTAL CASE
STUDY-250;HIV POSITIVE- 18/ 250; VAGIN ITIS WITH HIV
POSITIVE CASES - 16/ 18 ).

HIV
N egative
cases; 232;
92.8%
HIV PositveTrichomonas
vag initis; 0;
0%

HIV PositveN o Vaginitis;
2; 0.8%

HIV PositveCandida
vaginitis; 6;
2.4%

HIV PositveDefinite
Bacterial
vaginosis; 6;
2.4%

HIV Positive Interm ediate
B acterial
vag ino sis; 4;
1.6%

HIV Negative cas es
HIV Positve- No Vaginitis
HIV Positive - Interm ediate Bacterial vaginosis
HIV Positve-Definite Bacterial vaginos is
HIV Positve-Candida vaginitis
HIV Positve-Trichom onas vaginitis
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Figure.2 Comparision of the Proportion of Different Types of Vaginitis Observed After Doing
Gram/Giemsa Staining of the Vaginal Smear in HIV Positive Women Selected for the Study
BACTERIAL VAGINOSIS IN HIV POSITIVE CASES
( 10 / 18 ; 56 % )

DEFINITE
BACTERIAL
VAGINOSIS; 6; 33%

VAGINAL
CANDIDIASIS ; 6;
33%

INTERMEDIATE
BACTERIAL
VAGINOSIS; 4; 23%
TRICH OMONAS
VAGINITIS; 0; 0%

NORMAL
VAGINAL FLORA;
2; 11%

NORMAL VAGINAL FLORA
INTERMEDIATE BACTERIAL VAGINOSIS
DEFINITE BACTERIAL VAGINOSIS
VAGINAL CANDIDIASIS
TRICHOMONAS VAGINITIS

Figure.3 Vaginitis in Symptomatic / Asymptomatic Cases Observed after Doing Gram/Giemsa
Staining of the Vaginal Smear in Hiv Positive Women Selected for the Study
VAGINITIS IN HIV POSITIVE CASES WITH OR WITHOUT
THE SYPTOMS OF ABNORMAL VAGINAL DISCHARGE

PERCENTAGE OF CASES

30

27.7

25
20
16.6

16.6
15
11.11

11.11

10
5.5
5
0

0

0
SYMPTOMATIC CASES

ASYMPTOMATIC CASES

CLINICAL PRESENTATION OF VAGINITIS SYMPTOMS

INTERMEDIATE BACTERIAL VAGINOSIS
DEFINITE BACTERIAL VAGINOSIS
VAGINAL CANDIDIASIS
TRICHOMONAS VAGINITIS

Amsel BV positive predictive value for HIV
was 42% while lactobacillus positive
predictive value for HIV is 56%.Thus
Munjoma et al concluded that the sensitivity
of the lactobacillus method is as good as

Nugent criteria using Amsel as the gold
standard. It is much simpler to perform, less
expensive, easy to train and takes much
shorter time to perform and therefore has a
potential for a much wider use than both
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Amsel and Nugent criteria. The simple
lactobacillus method has a better PPV for
HIV-1 compared to both Amsel and Nugent.
Amsel criteria can be improved by removal
of subjective criteria.
BV is one of the most frequent conditions
encountered in sexually transmitted diseases
(STD), genitourinary medicine (GUM) or
other reproductive health clinics throughout
the world. Vaginal flora changes may
enhance HIV acquisition. Lactobacilli
dominated vaginal ecology may be an
important
defense
against
pathogen
acquisition. Women with bacterial vaginosis
are more likely than women with normal
vaginal flora to acquire infection due to
HIV.
Acknowledgement
Authors are thankful for the kind cooperation
received
from
laboratory
technicians and other teaching staff
members of Microbiology department,
India.
References
Chaim W,Mazor M,Leiberman JR. 1997. The
relationship between bacterial vaginosis
and preterm birth.A review. Arch
Gynecol Obstet; 259 :51 8.
Cherpes TL, Meyn LA, Krohn MA, Lurie JG,
Hillier SL. 2003. Association between
acquisition of Herpes simplex virus type
2 in women and bacterial vaginosis. Clin
Infect Dis; 37 : 319-25.
Edward Demba , Linda Morison , Maarten
Schim van der Loeff , Akum A Awasana
, Euphemia Gooding , Robin Bailey ,
Philippe Mayaud and Beryl West. 2005.
Bacterial vaginosis, vaginal flora patterns
and vaginal hygiene practices in patients
presenting with vaginal discharge
syndrome in The Gambia, West Africa.
BMC Infectious Diseases, 5:12.

309

Int.J.Curr.Microbiol.App.Sci (2015) 4(12): 303-310

tract infections in African pregnant
women.Sex Transm Dis, 26:191-196.
Lin L, Song J, Kimber N, Shott S, Tangora J,
Aroutcheva A, et al., 1999. The role of
bacterial vaginosis in infection after
major gynecologic surgery. Infect Dis
Obstet Gynecol;7:169 74.
Martin HL, Richardson BA, Nyange PM,
Lavreys L, Hillier SL, Chohan B, et al.,
1999. Vaginal lactobacilli, microbial
flora,and
risk
of
human
immunodeficiency virus type 1 and
sexually transmitted disease acquisition. J
Infect Dis; 180 : 1863-8.
Martino JL, Vermund SH. 2002. Vaginal
douching: evidence for risks or benefits
to women's health. Epidemiol Rev,
24:109-124.
McGregor JA,French JI,Seo K. 1993.
Premature rupture of membranes and
bacterial vaginosis. Am J Obstet
Gynecol;169 (2 Part 2):463 6.
Moodley P,Connolly C,Sturm AW. 2002.
Interrelationships
among
human
immunode ficiency virus type 1 infection,
bacterial vaginosis, trichomoniasis, and
the presence of yeasts. J Infect Dis;185
:69 73.
Munjoma, Marshall W. 2004. Simple Method
for the Detection of Bacterial Vaginosis
in Pregnant Women: Printed- Oslo :
M.W. Munjoma.
Nugent RP, Krohn MA, Hillier SL. 1991.
Reliability of diagnosing bacterial
vaginosis is improved by a standardized
method of gram stain interpretation.
J Clin Microbiol, 29:297-301.
Peipert JF,Montagno AB,Cooper AS,Sung CJ.
1997. Bacterial vaginosis as a risk factor
for upper genital tract infection. Am J
Obstet Gynecol;177 :1184 7.
Royce RA, Thorp J, Granados JL, Savitz DA.
1999. Bacterial vaginosis associated with
HIV infection in pregnant women from
North Carolina.J Acquir Immune Defic
Syndr Hum Retrovirol, 20: 382-386.
Saharan SP, Surve C, Raut V, Bhattacharya
M. 1993. Diagnosis and prevalence of

bacterial
vaginosis.
J
Postgrad
Med;39:72-3.
Schmid G, Markowitz L, Joesoef R, Koumans
E. 2000. Bacterial vaginosis and HIV
infection. Sex Transm Infect, 76:3-4.
Sewankambo N, Gray RH, Wawer MJ, Paxton
L, McNaim D, Wabwire-Mangen F,
Serwadda D, Li C, Kiwanuka N, Hillier
SL, Rabe L, Gaydos CA, Quinn TC,
Konde-Lule J. 1997. HIV-1 infection
associated with abnormal vaginal flora
morphology
and
bacterial
vaginosis.Lancet, 350:546-550.
Spiegel CA, Amsel R, Eschenbach DA, et al.,
1998. Anaerobic Bacteria in nonspecific
vaginitis.N Engl J Clin Med 303:601.
Taha TE, Hoover DR, Dallabetta GA,
Kumwenda NI, Mtimavalye LA, Yang
LP, Liomba GN, Broadhead RL,
Chiphangwi JD, Miotti PG. 1998.
Bacterial vaginosis and disturbances of
vaginal flora: association with increased
acquisition of HIV.Aids, 12:1699-1706.
Warren D and others. 1996. High prevalence
of abnormal vaginal flora and bacterial
vaginosis in women with or at risk for
HIV infection. Published in the Bulletin
of Experimental Treatments for AIDS
September 1996 issue, by the San
Francisco AIDS Foundation. Highlights
from the XI International Conference on
AIDS by Harvey S. Bartnof, MD, Leslie
Hanna and Liz Highleyman Abstract
Th.B.114.
Watts DH,Krohn MA,Hillier SL,Eschenbach
DA. 1990. Bacterial vaginosis as a risk
factor
for
post-cesarean
endometritis.Obstet Gynecol;75 :52 8.

310

