
Bacterial vaginosis and HIV infection

It has been over 10 years since reports were published that
sexually transmitted infections (STIs) facilitate the transmis-
sion of HIV infection, and 8 years since the first review of the
subject. None of these early reports mentioned bacterial
vaginosis (BV). Following initial in vitro work by KlebanoV
and Coombs in 1991, which suggested that BV may facilitate
HIV transmission,1 it was not until the clinical observations
of Cohen et al in 19952 that the association between BV and
HIV transmission has become a focus of attention (although
other work was probably ongoing). There may be two broad
reasons for the delay in recognition of the association.

Firstly, there is conflicting opinion as to whether BV is an
STI. For this reason, researchers concentrating on the link
between STIs and HIV infection may have simply
“overlooked” the disease. Secondly, limited knowledge of
the microenvironment and pathological response of the
vagina aVected by BV probably led researchers away from
considering whether BV might aVect HIV transmission.
The enhancing eVect of STIs on HIV transmission has
generally focused on broken mucosal/skin defences,
inflammatory exudates, or bleeding as reasons why STIs
increase transmission of HIV. BV is not characterised by
these vaginal changes.

An understanding is emerging of how BV might enhance
the susceptibility to HIV infection.3 The vagina is normally
colonised by Lactobacillus species. Lactobacilli produce lactic
acid, which maintains a low vaginal pH and inhibits the
growth of many micro-organisms, including those associated
with BV. Additionally, some lactobacilli—particularly those
that “protect” against development of BV—produce hydro-
gen peroxide, which is toxic to a number of micro-
organisms, including HIV.1 BV is characterised by an
absence of lactobacilli and, thus, an elevated pH. A low vagi-
nal pH may inhibit CD4 lymphocyte activation and
therefore decrease HIV target cells in the vagina4; conversely,
an elevated pH may make the vagina more conducive to HIV
survival and adherence (summarised by Taha et al 5). BV has
also been shown to increase intravaginal levels of interleukin-
10, which increases susceptibility of macrophages to HIV.6

Although most clinical and epidemiological research has
focused on the susceptibility of women with BV to HIV
infection, some of the same factors that enhance suscepti-
bility to HIV could also enhance transmission from HIV
infected women with BV. Additionally, the findings that a
heat stable protein elaborated by Gardnerella vaginalis
increases production of HIV by HIV infected cells by as
much as 77-fold7 or that Mycoplasma hominis is the most
potent inducer of HIV-1 expression among several vaginal
bacterial or fungal species studied,8 may have considerable
clinical relevance. Were women with HIV and BV found to
be eYcient transmitters of HIV, they might be especially
selected for HIV prevention eVorts.

Most epidemiological studies that have looked for an
association between BV and HIV have found one. Further,
these studies have found a “dose-response” relation in which
increasingly abnormal flora or severe BV is associated with
increasing risk of HIV. Understanding this “dose-response”
relation will help clarify why BV enhances HIV transmission.

Initial studies were cross sectional. A study of 144 com-
mercial sex workers in Thailand found 24% of HIV unin-
fected women had clinical BV compared with 47% of those
HIV infected (adjusted OR = 4.0, 95% CI = 1.7–9.4)2;
although BV by Gram stain (Nugent score, 7–10) was not
statistically associated with HIV, abnormal vaginal flora
(score 4–10) was. Similar findings were reported from the

community trial of STI control for HIV prevention in the
Rakai district of Uganda. There, initial cross sectional data
showed HIV infection, compared with women with normal
flora (HIV seroprevalence, 14.2%), was more frequent
among women with moderate (20.5%) or severe BV
(26.7%) on Gram stain (RR 1.45, 95% CI = 1.20–1.75;
RR 1.89, 95% CI = 1.46–2.43, respectively).9 A third
study, from Malawi, found increasing HIV seroprevalence
among two cohorts of pregnant women with increasingly
abnormal flora (judged by equating increasingly abnormal
flora with increasing number of Amsel criteria met); HIV
seroprevalence (combining cohorts) increased from 13%
in those with normal vaginal flora to 34% in those with
severe BV (÷2 trend, p<0.01).10 Lastly, a study from the
United States of 724 pregnant women found a trend
(p=0.03) of increased HIV prevalence with increasingly
abnormal flora by Gram stain; 0.8% of women with normal
flora to 3.3% with the most abnormal flora.11

A causal relation between BV and HIV is further
supported by prospective studies. In Kenya, commercial
sex workers without lactobacilli were more likely to acquire
HIV (adjusted hazard ratio = 2.0, 95% CI = 1.2–3.5).12 In
Malawi, among 1196 pregnant women with a prevalence of
BV of 24%, women with BV had an increased risk of HIV
seroconversion in both antenatal (adjusted OR = 3.7) and
postnatal periods (adjusted OR = 2.3).5 These authors
found, again equating degree of abnormality of flora with
number of Amsel criteria present, that patients with
increasingly abnormal flora had a higher risk of HIV
acquisition (linear trend, p<0.05).

The relative risks found in these studies are similar to
those used in HIV transmission models for non-ulcerative
STIs, about 2 to 5. And BV is pervasively common.13 In
every society, BV is the most common abnormal vaginal
infection. In many countries in the developing world, and
in particular some of those hardest hit by the HIV
epidemic, BV is considerably more common than other
STIs which have been used in models to estimate an eVect
on HIV. These observations suggest that the attributable
risks for BV are high (and that models of HIV transmission
may need to be re-evaluated).

The population attributable risk percentage is the
proportion of a particular disease occurring in a given
population that occurs as a result of presence of an
enhancing factor. The population attributable risk percent-
age is important because it indicates the proportion of dis-
ease (HIV) that could be prevented by eliminating the
enhancing factor (BV). In one study in Malawi, the popu-
lation attributable risk percentage of HIV seroconversion
for BV was 23% among antenatal pregnant women and
was 14% among women in the postnatal period.5

Given that there is considerable evidence that BV
enhances acquisition of HIV infection, and that a high
enough population attributable risk percentage exists to
make intervention desirable, the question becomes “what
intervention?” Therapy for BV is not highly eVective, par-
ticularly when judged by cure rates a month or more
following therapy; thus, relapse, even after initially eVective
therapy, is common. The most commonly used therapy for
BV is a single 2 g dose of metronidazole. The eVectiveness
of this therapy is only 84% at 1 week following therapy and
62% when cure is judged at 3–4 weeks.14 Alternative thera-
pies exist, both oral and topical, but involve longer courses
of treatment. While these longer courses (including metro-
nidazole) are more eVective than the single 2 g dose of

Editorials 3

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

S
ex T

ransm
 Infect: first published as 10.1136/sti.76.1.3 on 1 F

ebruary 2000. D
ow

nloaded from
 

http://sti.bmj.com/


metronidazole, with initial cure rates often >90%,15 the
limited worldwide availability of these therapies, added
expense, lessened patient acceptability, and uncertainty of
patient compliance with these therapies and regimens
mitigate against their widespread use. In addition, a
programme introducing widespread therapy for BV in
populations with high BV prevalence, as found in Africa,
would need to monitor antimicrobial resistance not only of
the organisms characteristic of BV (to ensure continuing
eYcacy) but ideally also of other micro-organisms.

The one study which evaluated an intervention for BV (a
single 2 g dose of metronidazole at two 10 month intervals)
did not show a significant decline in BV prevalence in the
intervention compared with the control group at either the
first or second post-treatment measurements, compared
with one another or with pretherapy prevalences.16

Although a modest decline occurred in the intervention
group at the second post-treatment visit (46.6% v 53.8% in
the control group), these prevalences were not statistically
diVerent and quite close to the pretreatment values of
50.4% and 51.2%, respectively. There was no diVerence in
HIV acquisition between the treatment and control groups.
A substudy of pregnant women did show a diVerence in BV
prevalence post partum (39.1% v 52.8%), and it may be
because these women were studied an average of only 4
months following therapy. Again, no diVerence in HIV
acquisition between the two groups was demonstrated.

Given the therapeutic inadequacies for BV, and that the
single study which evaluated a therapeutic intervention for
BV to prevent HIV infection showed no significant eVect,
approaches to prevention of BV would be attractive; how-
ever, prevention options are also limited. Why women
acquire or reacquire BV is not well known and the
recognised risk factors for BV—for example, multiple or
new sex partners, are generally not easy to modify.
Replacement of the altered flora of BV with hydrogen per-
oxide producing lactobacilli appears promising but re-
quires further investigation. Intravaginal microbicides con-
taining nonoxynol-9, which might be prophylactically used
against STIs and HIV, are also active against some of the
organisms that characterise BV, although data on the clini-
cal use of nonoxynol-9 for prevention of BV are conflicting.
Importantly, lactobacilli concentrations may decrease
transiently after use of nonoxynol-9 and the eVects of
chronic use of such agents need to be further evaluated.17

Data on the association between BV and HIV have shed
light on an important risk factor for HIV infection. The

challenge now is to determine how to reduce BV related
HIV transmission. More research is needed on BV, its aeti-
ology, and how to better treat and prevent it.
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The British Co-operative Clinical Group (BCCG)

Tempus fugit. The British Co-operative Clinical Group
(BCCG) was established in 1951 for the immediate
purpose of collecting information concerning the venereal
diseases from case records available in the United
Kingdom. It was due to the perspicacity of one dis-
tinguished consultant venereologist (for that is what he
called himself), the late Dr R R (Dick) Willcox, who died in
1985, that this group, still flourishing, exists, is independ-
ent, finds information on behalf of the specialty of
genitourinary medicine in the United Kingdom, and is pro-
ducing more publications from its numerous projects than
ever before. I chaired the BCCG for some years between
1990 and 1995, before handing on to my successor, Dr
George Kinghorn ably assisted by Dr Chris Carne, who
have kept me informed about recent developments. I

suppose I am seen as a link between the events of over 25
years ago and the present. Hence tempus fugit. Among
other achievements, Dr Willcox travelled and wrote more
than any other British contemporary venereologist of his
time, and was on the council (and was president 1965–7) of
the Medical Society for the Study of Venereal Diseases
(MSSVD) for 31 years from 1953 to 1984, reporting about
the BCCG annually to council and the society. He was an
advocate of cross fertilisation from other disciplines,
especially epidemiology. At the present time, epidemiolo-
gists from the Public Health Laboratory Service (PHLS)
Communicable Disease Surveillance Centre (CDSC)
belong to the BCCG and bring their expertise to the design
and analysis of various studies.
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