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Abstract

Introduction: The objective of this work was to assess the prevalence of bacterial vaginosis (BV) and genital mycoplasma colonization in
251 HIV-positive compared to 200 HIV-negative women at the Maternal and Child Health (MCH) service of Saint Camille Medical
Center Ouagadougou (Burkina Faso).

Methodology: After revealing the cervix with a speculum, we collected swabs of vaginal discharge for the detection of pathogenic
bacteria.

Results: Among HIV-positive and HIV-negative women, we identified respectively: Mycoplasma hominis (16.7% versus 5.5%);
Ureaplasma urealyticum (16.3% versus 0.0%); co-infection M. hominis with U. urealyticum (13.14% versus 0.0%); Candida albicans
(21.11% versus 41.5%); E. coli (9.96% versus 4.0%); and the presence of abundant vaginal discharge (27.5% versus 5.0%) respectively.
The Nugent’s score, utilized for the diagnosis of BV, was significantly higher in HIV-positive women (p < 0.001) associated with poor
vaginal hygiene practices (p < 0.01) and no use of condoms (p < 0.01). Enterobacter, Klebsiella pneumonia, Klebsiella oxitocica,
Staphylococcus epidermidis and Staphylococcus aureus, Streptococcus agalactiae, Trichomonas vaginalis, and Gardnerella vaginalis
were also isolated, but in a low prevalence ranging from 0% to 5%.

Conclusion: These results demonstrate that the HIV-positive women of Burkina Faso are frequently affected by BV and represent a
reservoir for mycoplasma infection. Since these germs can lead to sterility and premature delivery, it is important to develop a policy of

screening.
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Introduction

Bacterial vaginosis (BV) is a poly-microbial
syndrome characterised by a change in vaginal
flora from a dominant population of Gram-positive
lactobacilli to a gradual or total substitution with
anaerobes such as Gardnerella vaginalis,
Prevotella, Bacteroides and with other bacteria
including Mycoplasma and Ureaplasma species,
when they are found in large quantity (greater than
or equal to > 10* UCC/mI) [1]. BV is frequently
encountered in  women attending sexually
transmitted infection (STI) and genitourinary
medicine (GUM) or other reproductive health
clinics (RHC). It has been reported that BV is also
associated with poor pregnancy outcomes such as
preterm delivery [2]; moreover, several studies
have now reported associations between BV and
HIV infection [3,4,5]. BV appears to be particularly

common in sub-Saharan Africa, where HIV
infection is endemic, and it has been reported at
high prevalence rates (20-49%) among women
presenting with vaginal discharge to STI clinics
[6,7,8]. These rates are very much higher than those
reported in industrialised countries [9,10]. The
reasons for these differences could be the poor
hygienic conditions and limited use of condoms in
resource-poor countries. However, it could also
depend on the different case definitions for BV,
since little is known of the pattern of vaginal micro-
flora associated with BV in Africa. In fact, the
study of vaginal micro-flora is an important step in
understanding the pattern of flora associated with
BV in areas such as sub-Saharan regions, where
HIV infection is endemic. It is not clear whether
HIV infection predisposes to the BV, or if changes
to the vaginal flora caused by BV enhance HIV
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acquisition as previously suggested [4]. In addition,
hygiene habits such as vaginal douching or
menstrual hygiene practices may be important
factors that influence the composition of vaginal
flora [11], but at the moment little data are
available from Burkina Faso populations.

The present study reports the prevalence of BV
and vaginal mycoplasma colonization among HIV-
positive  and  -negative = women  seeking
gynaecological assistance at the Centre Medical
San Camille (CMSC) of Ouagadougou, Burkina
Faso. ~We also investigated vaginal hygiene
practices, use of condoms, and the associations with
HIV serostatus in these patients.

Methodology
Study population and sample collection

From February to July 2009, a total of 251
HIV-positive women and 200 HIV-negative women
were enrolled in the study. None of these women
were pregnant. The median age of these patients
was 33.0 years (range 28-44) and 35.0 years (range
27-45) respectively.

Gynaecological screening

A standardised gquestionnaire screened socio-
demographic characteristics and reproductive and
sexual history, including also the number of
different sexual partners and condom use. Hygiene
sexual practices including gynaecological visits,
vaginal smears, and number of STIs were also
noted. Women underwent genital examination
during which vaginal and cervical swabs were
collected. After highlighting the cervix with the
speculum, two swabs of vaginal discharge in the
uterine cervix were obtained for microscopic
observation. The first swab of vaginal discharge
was spread on two slides: one slide for fresh
observation and the other slide heat fixed, Gram-
stained, and examined for vaginal flora categories
using the Nugent's method [12].

Scores between 0 and 3 represented normal
vaginal flora, while scores between 4 and 6
indicated intermediate vaginal flora, and scores
between 7 and 10 were considered diagnostic for
BV.

The second vaginal smear swab was immersed
in sterile water and used for sowing in the
MYCOPLASMA System Plus kit (Liofilchem
Diagnostici, Roseto degli Abruzzi, Italy). Part of
the second swab was seeded onto three mediums to
detect different pathogens: Sabouraud for the
detection of yeast (Candida albicans); Muller
Hinton for research not requiring germs
(Escherichia coli, Staphilococcus SPP, Klebsiella
pneumoniae, Enterobacter spp); and chocolate agar
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+ polyvitex (PVX) for the detection of bacteria
(Streptococcus spp, Nesseria gonorheae).

After twenty-four hours at 37°C, the colonies
were used for identification on mini-galleries
seeking their biochemical characteristics (mobility,
urea, catalase, mannitol, degradation of glucose and
lactose, gas, H?S, citrate, indole).

The HIV-positive women received HAART
therapy. Moreover, treatment was given to all
women according to protocols protecting against all
likely vaginal and cervical infections. This included
a single dose of 2.0 g of metronidazole to cover
Trichomonas vaginalis and other pathogens.

Statistical methods

Demographic and infectious diseases profiles
were recorded on computer files and analyzed by
standard software SPSS-10 (Statistical Package for
the Social Sciences, Stanford, California, USA),
and Epilnfo-6 (Centers for Disease Control and
Prevention, Atlanta, Georgia, USA). We conducted
the Chi2 test and the statistical significance was set
atp < 0.05.

Ethical Committee

The Ethics Committee of Saint Camille
Medical Centre approved this study and each
mother authorized orally the collection of swabs
and accepted the treatment for vaginal infection.

Results

In total, 251 HIV-positive women and 200-
HIV-negative women were enrolled in the study
from February to July 2009. All the women
reported only one sexual partner in the last three
months. Of the HIV-positive women, 69/251
(27.49%) showed vaginal discharge versus 10/200
(5.0%) HIV-negative women (p < 0.001).
Antibiotic use prior to attending the clinic was
reported by 10% of the HIV-positive and HIV-
negative women with vaginal discharge. The
remaining did not use treatment for vaginal
discharge. No statistical difference was found
among the two groups of HIV-positive and HIV-
negative women according to the number of
pregnancies, abortions, frequency of intercourse,
and number of different sexual partners (data not
shown). Condoms were used by 165/251 and
62/200 HIV-positive and HIV-negative women
respectively. Hygiene sexual practices including
gynaecological visit, vaginal smears, and the
number of sexually transmitted infections (STIs)
were frequent with 130/251 HIV-positive and
69/200 HIV-negative women. Mycoplasma hominis
was identified in 42 of 251 (16.7%), Ureaplasma
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Table 1. Prevalence of Mycoplasma hominis and Ureaplasma urealyticum in HIV-positive and HIVV-negative women at

CMSC, Ouagadougou.

HIV + HIV - p value
Mycoplasma hominis 42/251 (16.7%) 11/200 (5.5%) <0.001
Ureaplasma urealyticum 41/251 (16.3%) 0/200 (0.0%) <0.001
Mycoplasma + Ureaplasma 33/251 (13.14%) 0/200 (0.0%) <0.001

urealyticum in 41 of 251 (16.3%), and both
microorganisms in 33 of 251 (13.14%) HIV-
positive women. Mycoplasma hominis was detected
in 11/200 (5.5%) HIV-negative  women,
whileUreaplasma urealyticum was not found in
HIV-negative women (see Table 1).

Vaginal flora cultures

Positive isolates were found in 101 of 251 HIV-
positive (40.24 %) and in 124 of 200 (62 %) HIV-
negative women. In a low percentage (ranging from
0-5%) of HIV-positive and HIV-negative women,
Enterobacter, Klebsiella pneumonia, Klebsiella
oxitocica, Staphylococcus epidermidis
Streptococcus agalactiae, Gardnerella vaginalis
and Tricomonas vaginalis were isolated in the
vaginal swabs. Candida albicans was found in
83/200 (41.5%) and E. coli in 8/200 (4.0%) of HIV-
negative women versus 53/251 (21.11%) and
25/200 (9.96%) respectively of HIV-positive
women (see Table 2).

A low prevalence of anaerobic bacteria was
comparable in the two groups: Staphylococcus
aureus was more frequent in HIV-negative women
(5%) (P 0.038), and Gram-positive Lactobacillus
was found in HIV-negative women in only two
cases.

Table 3 reports the correlations among vaginal
flora, hygiene sexual practices, and use of condoms

in HIV-positive and in HIV-negative women. As
shown in the table 3, the presence of mycoplasma
hominis was associated with limited use of
condoms (p = 0.01) and that of ureoplasma
urealyticum with poor hygienic sexual practices (p
= 0.01) and scanty use of condoms (p = 0.035) in
HIV-positive women, while the presence of
staphylococcus aureus was associated with poor
hygienic sexual practices (p = 0.005) and infrequent
use of condoms (p < 0.001) in HIV-negative
women.

In Table 4, the correlation among the Nugent’s
score and presence of mycoplasma and ureaplasma
in HIV-positive and in HIV-negative woman is
shown.

In  HIV-positive women, a significant
concentration of mycoplasma was observed in
subjects with Nugent’s scores of 7-10 compared to
HIV-negative women, while Ureaplasma was
present prevalently in subjects with scores of 4 to 6.

Discussion

The main objective of this study was to
determine the prevalence of BV in Burkinabe
women and to correlate the pattern of vaginal
micro-flora among HIV-positive and HIV-negative
women to vaginal hygiene practices and use of
condoms. Using Nugent's score as the gold
standard, a BV prevalence of 63/251 (25.09 %) and

Table 2. Results of vaginal flora cultures for aerobic and anaerobic bacteria as well as Trichomonas vaginalis in both
HIV-positive and in HIV-negative women at CMSC.

HIV + (n. 251) HIV — (n.200) p value
Candida albicans 53 (21.11%) 83 (41.5%) <0.001
Escherichia coli 25 (9.96%) 8 (4.0%) 0.016
Lactobacillus - 2 (1.0%) -
Enterobacter 1 (0.40%) 2 (1.0%) 0.843 (NS)
Klebsiella pneumoniae 2 (0.80%) 5 (2.5%) 0.285 (NS)
Klebsiella oxitoca 1 (0.40%) 1 (1.0%) 0.843 (NS)
Staphylococcus aureus 4 (1.59%) 10 (5.0%) 0.038
Staphylococcus epidermidis 1 (0.40%) - -
Streptococcus agalactiae 4 (1.93%) 4 (2.0%) 0.739 (NS)
Gardnerella vaginalis 10 (3.98%) 9 (4.50%) 0.786 (NS)
Trichomomas vaginalis 2 (0.80%) 5 (2.5%) 0.285 (NS)
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Table 3. Associations between vaainal flora. hvaiene sexual practices. use of condoms in HIV-positive and -neaative women at CMSC.

HIV-positive women at CMSC, Ouagadougou. HIV-negative women at CMSC, Ouagadougou.

Status Hygiene Hygiene P Condom Condom | P Hygiene Hygiene P Condom | Condom | p

practices+ | practices— Use + Use — practices+ | practices— Use + Use —

(n.130) (n. 121) (n. 165) (n. 86) (n. 69) (n. 131) (n. 62) (n. 138)
Mycoplasma 23 19 0.673 | 10 32 <0.01 1 10 0.19 0 11 -
Hominis + (17.69%) (15.70%) (6.06%) (37.2%) (1.44%) (7.63%) (NS) (0.00%) | (7.97%)
Ureaplasma 1 40 <0.01 |2 4 0.035 - - - - - -
Urealyticum + (0.77%) (33.06%) (1.21%) (4.65%)
Mycoplasma and | 19 14 0476 |3 3 0.698 (NS) | - - - - - -
ureaplasma + (14.62%) (11.57%) (1.81%) (3.48%)
Candida 28 25 0.865 | 25(15.15%) | 28 <0.001 28 55 0.826 25 58 0.714
Albicans + (21.54%) (20.66%) (32.55%) (40.57%) | (41.98%) | (NS) (40.3%) | (42.0%) | (NS)
Escherichiacoli + | 12 13 0.689 |5 20 <0.01 2 6 0.846 1 7 0.432

(9.23%) (10.74%) (3.03%) (23.25%) (2.89%) (4.58%) (NS) (1.61%) | (5.07%) | (NS)
Staphylococcus - 4(3.31%) | - - 4 8 2 9 1 <0.001
Aureus + (4.65%) (11.59%) | (1.52%) 0.005 (14.51%) | (0.72%)
Streptococcus 1 3 0564 |1 3 0.226 (NS) | 1 3 0.894 1 3 0.782
Agalactiae + (0.77%) (2.48%) (0.60%) (3.48%) (1.44%) (2.29%) (NS) (1.61%) | (2.17%) | (NS)
Tricomomas 1 1 - - 2 - 1 3 0.894 2 2 0.782
Vaginalis + (0.77%) (0.83%) (2.32%) (1.44%) (2.29%) (NS) (3.22%) | (1.44%) | (NS)
Klebsiella 2 - - 1 1 - 2 3 0.833 1 4 0.953
pneumoniae + (1.54%) (0.60%) (1.16%) (2.89%) (2.29%) (NS) (1.61%) | (2.89%) | (NS)

Table 4. Correlation among the Nugent’s score and presence of mycoplasma and ureaplasma in HIV-positive and HIV-
negative women.

HIV-positive women n. 250

HIV-negative women n. 200

P

Status

Score 0-3

Score 4-6

Score 7-10

Score 0-3

Score 4-6

Score 7-10

Mycoplasma
Hominis +

1

8

33

0

0

11

<0.001

Ureaplasma
Urealyticum +

8

30

0

0

0

Mycoplasma
ureaplasma

+

27

<0.001
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of 11/200 (5.5%) in HIV-positive and in HIV-
negative women respectively was found.

A previous study in Burkina Faso [7] reported
20-23% in STI clinics, but this is the first study to
report data on HIV-positive women. The reason for
higher BV in HIV-positive women in the African
population is not known, but the correlation
between HIV serostatus and lifestyle practice such
as vaginal douching and no use of condoms could
explain this increased prevalence of BV [13,14,15].
However, this association may be influenced by the
level of education and other socio-economic and
behavioural factors which must be taken into
consideration. In fact, it is not clear whether the
high prevalence of mycoplasma in HIV-positive
women could be attributed to vaginal hygiene
practices, such as douching before and after sex, the
nature of the douching compound used, the source
of water, or menstrual sanitary protection. The
difference in HIV-negative women perhaps owes to
the fact that a very large proportion of HIV-
negative women respect these practices. Moreover,
it is important to consider that in addition to having
poor hygiene practices, the HIV-positive women
are affected by HIV-associated immunodeficiency,
which predisposes the vagina to bacterial
colonization and to mycoplasma colonization. In
fact, an association between BV and HIV, also
possibly influenced by poor vaginal hygiene, has
been reported in several studies [3,5]. In our study,
a significant association has been found among
these factors.

We did not find an association between HIV,
BV and colonization of lactobacillus species among
either HIV-positive or HIV-negative women. The
reason for this low colonization is not clear since
lactobacillus play an important role in the
maintenance of normal vaginal flora. Again, the
probable explanation may be the hygienic practices
of Burkinabe women.

Another observation that should be addressed is
the low prevalence of G. vaginalis anaerobes,
which are associated paradoxically to scanty
vaginal/cervical colonization of lactobacillus
strains. On the contrary, the absence of
lactobacillus was associated with the growth of
Candida spp in HIV-negative women. The presence
of Candida does not influence the Nugent’s score
because it is not a cause of vaginosis but of
infectious vaginitis. This data is also surprising
because we expected that Candida should be
prevalent in HIV-positive women resulting from a
decline of natural immunity due to HIV. In
previous studies [16,17] both M. hominis and
Ureoplasma have been associated with BV [18], but
in our study Ureoplasma was not found in HIV-
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negative women. This disparity with other studies
may be due to the different detection protocols
used. Other bacteria that have been isolated in this
study, but at a very low prevalence, were not
associated with the particular vaginal microflora
responsible for BV. Some streptococci were found
to belong to group B, an organism which can be
highly pathogenic for newborns, particularly at the
time of delivery, when it is associated with neonatal
sepsis and premature delivery [19]. The prevalence
of streptococcus B seems in this study to be
particularly low (1-3%) compared to that reported
in other parts of Africa [20], where surprisingly the
high prevalence of streptococcus was not associated
with disease in newborns.

Conclusion

This study confirms that in our cohort, the
pattern of organisms cultured in BV of HIV-
positive woman is different from that found in a
corresponding population of HIV-negative woman,
and therefore suggests that different vaginal flora
patterns may be the major explanation for the
higher prevalence of BV in African women. BV not
only promotes the acquisition of HIV, but also the
rate of viral shedding in genital secretion. Further
studies on the public health significance of BV in
this kind of setting are needed to determine future
strategies for the prevention of newborn
pathologies associated with maternal pathogens.
Knowing that BV can lead to sterility and preterm
delivery, it is important to develop BV screening
and care policies as well as BV prevention
programs and educational sanitary and hygiene
programs to protect young women.
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