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Bacterial Vaginosis: 
An Overview for 2009
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Bacterial vaginosis has been appreciated as a unique clinical entity for well
over 50 years. Its essential manifestations are well established: a loss of the
normal bacterial population of the vagina and their replacement by other
species. Investigations into this condition have led to a better understanding
of its prevalence and epidemiology. Microbiologic and biochemical studies
have exposed the remarkably complex pathophysiologic events that occur
with bacterial vaginosis. Several major morbidities accompany this condition.
Advances have been made in treatment, including the recent availability of 
a new therapeutic agent, tinidazole. However, the root cause of the condition
is elusive, and as a result managing bacterial vaginosis and its complications
is unsatisfactory; moreover, data suggest that therapy now is less successful
than in the past. This article brings together the current fund of knowledge
about bacterial vaginosis in a way that offers clinicians a realistic view 
of our capabilities and concerns.
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The condition known in the 1950s as nonspecific vaginitis (NSV) was stud-
ied extensively by Gardner and Dukes.1 They described the associated dis-
charge, pH increase, odor, and granular borders of the squamous cells (clue

cells) found by microscopy in the vaginas of patients with this condition. They
consistently identified a small, pleomorphic, Gram-negative bacillus in 311 pa-
tients with NSV, and in none of 78 normal controls. They named the organism
Haemophilus vaginalis, and attributed NSV to its presence. Most importantly,
they transmitted the condition to 11 of 15 volunteers via intravaginal inoculation
of discharge from patients with NSV, and to only 1 of 13 via intravaginal inoc-
ulation of pure H. vaginalis cultures.1,2
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In the decades that have followed
their work, H vaginalis has been reas-
signed first to the genus Corynebac-
terium and then Gardnerella, NSV has
been renamed bacterial vaginosis
(BV), morbidities and pathophysio-
logic events associated with BV have
been identified, and much has been
learned about normal and abnormal
vaginal flora. However, the cause of
BV remains unknown, and treatments
for BV, by all appearances, have be-
come less effective. This article de-
scribes the knowledge we have gained
relevant to BV, draws conclusions
where plausible, and discusses current
treatment options and expectations.

Vaginal Flora and 
Microenvironment
The vagina is a microbiologic battle-
ground. As in all of nature, bacterial
species use the weapons available to
them to gain dominance and ensure
their survival, and benefit or suffer
from external influences that affect
their environment. The healthy vagi-
nal flora is dominated by Lactobacil-
lus spp that produce hydrogen perox-
ide (Figure 1); this characteristic
eliminates other bacteria unable to
synthesize catalase, affording the
lactobacilli a tremendous advantage.
Hydrogen peroxide producers include
L crispatus, L acidophilus, L rhamno-
sus, and others. Hydrogen peroxide–
producing lactobacilli were found
in 96% (20/21) of normal healthy

vaginas and in only 6% (4/67) of
patients with BV; non-hydrogen
peroxide–producing lactobacilli were
found in only 4% (1/21) of the nor-
mals and in 36% (22/67) of those with
BV.3 Desirable vaginal lactobacilli are
also powerful organic acid producers—
providing the normal vaginal pH of 
� 4.7—using glycogen in the vaginal
epithelium as the substrate. They also
synthesize bacteriocins, proteins that
inhibit other bacterial species. The
power of these lactobacilli to domi-
nate their environment is seen in a
study in which exponentially growing
Escherichia coli were incubated for
2 hours in vaginal fluid from healthy
women and women with BV; the nor-
mal fluid caused a 100-fold decline in
the  E coli population, whereas the BV
fluid allowed an almost 10-fold in-
crease.4 Although other facultative
and anaerobic bacteria, many of
which are known pathogens, are al-
ways found in the healthy vagina,
they are present only in low colony
counts.

The advent of BV is marked by the
disappearance of hydrogen peroxide–
producing lactobacilli and by a
massive growth of anaerobic species.
It is not known which of these events
occurs first. Is there a factor intro-
duced that causes a die-off of the de-
sirable lactobacilli and the anaerobes
then passively occupy the vacant
niche, or does an overwhelming
influx of anaerobes eliminate the

lactobacilli? This basic question
about the pathogenesis of BV remains
unanswered.

The search for a single organism to
explain the pathogenesis of BV has
been unrewarding. Although Gard-
nerella vaginalis is found in almost all
women with BV, it is also present in
50% of healthy vaginal flora. Mo-
biluncus spp, a highly motile curved
bacillus, is found only when BV is
present, but in only 50% of cases of
BV. Atopobium vaginae is a gram-
positive anaerobe which, like G vagi-
nalis, is found in the flora of over
95% of BV cases, but also occurs in
the vagina of healthy women. Both
Mobiluncus spp and A vaginae have
high-level resistance to metronida-
zole, and have been implicated in
treatment failures with this agent.5,6

Numerous other anaerobes, particu-
larly Prevotella spp and various
anaerobic streptococci, are common
participants in BV flora. Perhaps the
most enlightening work on BV organ-
isms was provided by Fredricks and
colleagues.7 Using nucleic acid ampli-
fication techniques for bacterial 16S
rDNA, these investigators identified
9 to 17 anaerobic phylotypes (mean,
12.6) per vaginal sample from
27 women with BV, and 58% were
novel (previously uncultivated) or-
ganisms in such unfamiliar genera as
Megasphaera and Sneathia. More-
over, 3 newly recognized species in
the order Clostridiales were the most
specific for BV. L iners, a non–hydro-
gen peroxide producer, was found
commonly in the BV flora. Using sim-
ilar techniques, Ferris and colleagues5

concluded that each case of BV has its
own unique set of anaerobic species.
The role of Mycoplasma spp in BV
remains unclear.

A number of biochemical and
microenvironmental changes have
also been described in BV.8-10 The nor-
mal vaginal epithelium is covered by
a thin layer of mucin. In BV, this

Figure 1. Gram stain of normal vaginal
contents (original magnification, �400).
Note predominance of Lactobacillus species
that produce hydrogen peroxide, organic
acids, and bacteriocins that suppress
growth of other species.
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presumed protective layer is replaced
by a G vaginalis–specific biofilm. �-
defensin-1 and -2 mRNA and secre-
tory leukocyte protease inhibitor
concentrations are depleted in BV. In-
terleukins (IL) 1�, 1�, and 1-receptor
agonist are increased, and levels of
IL-8 (a primary leukotactic cytokine)
are depressed. Increases in 70 kD
heat-shock protein, lytic enzymes
(sialidase, matrix-metalloproteinase
8, phospholipase A2), nitric oxide, and
endotoxin are found in the vagina
in BV. In aggregate, these events de-
prive the vagina of normal protective
mechanisms and increase destructive
and inflammatory influences.

Epidemiology and 
Clinical Features
BV is a remarkably prevalent condi-
tion, occurring in up to 30% of the
population. In the evaluation of
women aged 14 to 49 years in the
2001-2004 National Health and Nu-
trition Examination Survey, 29% were
positive for BV and the prevalence
was 3.13 times greater among African
Americans than whites.11 Examina-
tion of 1938 young women entering
the military revealed BV in 27%; the
prevalence in sexually experienced
participants was 28% compared with
18% in those who had never had sex-
ual intercourse.12 This study also
found a protective effect of oral con-
traceptive use on the development of
BV. In another study, BV developed in
13% (16/120) of virginal adolescent
girls over a period of 3 months.13 In a
longitudinal, prospective study,
Schwebke and Desmond14 followed 96
women without BV but at high risk
for sexually transmitted infections
(STIs). Of these women, 67 (70%) de-
veloped BV within a year. Univariate
analysis revealed increased risk for
BV from a new sexual partner (rela-
tive risk [RR] 1.13; 95% confidence
interval [95% CI], 1.02-1.25), and
frequency of vaginal intercourse (RR

1.07; 95% CI, 1.01-1.05); condom use
was protective (RR 0.80; 95% CI,
0.67-0.98). In multivariate analysis,
only sex with a new partner was a
significant risk factor (RR 1.74; 95%
CI, 1.05-2.87).14 Ness and coworkers15

followed 1193 women with vaginal
wet smears every 6 to 12 months for
a median of 3 years. They found that
20% of women who were free of BV
at a visit were positive for BV at the
next visit; multiple sexual partners

and history of an STI or BV increased
the risk for developing BV. Douching
also increased risk for BV in another
study of 1200 women (odds ratio [OR]
2.1; RR 1.9; 95% CI, 1.3-3.1) at high
risk for STIs,16 but a prospective study
of 48 women who historically
douched found no difference in vagi-
nal flora between those who stopped
douching for 8 weeks and those who
continued.17 Women who have sex
with women have a high prevalence
of BV.18 Yet another study confirmed
the protection offered by condoms.19

Smoking, probably through its effect
to suppress growth of hydrogen
peroxide–producing lactobacilli, incre-
ases risk for BV.20

The epidemiology of BV suggests a
sexually transmissible agent, but this
does not explain the high prevalence
of BV in sexually inactive women.
Several studies have treated the male
partners of women with BV with
clindamycin and the nitroimidazole
agents typically used for the treat-
ment of BV. These studies all failed to
demonstrate a decrease in recurrent
BV among the women whose part-
ners were treated.21-23 Thus, if BV is
caused by a transmissible agent, it
is unlikely to be a clindamycin- or
nitroimidazole-susceptible anaerobe.
The reason for apparently increased

risk of BV among African American
women and the protective effect
offered by oral contraceptives remains
unclear.

The classic symptom of BV is an odor
that is usually described as “fishy.”
This is caused by the production of
amines (including trimethylamine,
putrescine, and cadaverine) by the
anaerobic bacteria. These amines
volatilize increasingly with rising pH,
so that patients often note a worsen-

ing of this symptom when vaginal al-
kalinity is enhanced, such as after sex
(due to the presence of semen) and
during menses (due to the presence of
blood). Increased vaginal discharge is
a more frequent but less specific
symptom of BV. We found these
symptoms in 73% and 92% of our
symptomatic patients, respectively.24

Perhaps more important, 45% of our
patients in this study complained of
irritative symptoms (itching, burning,
pain) that may have been confused
with other causes of vaginitis if
symptoms alone were used to guide
diagnosis and treatment.24 The unreli-
ability of symptoms for diagnosis was
underscored by Klebanoff and col-
leagues,25 who found complaints of
odor and discharge during the preced-
ing 6 months in 58% of patients with
BV and in 57% of those without BV.
All patients with vaginal symptoms
should be examined to confirm the
diagnosis. Studies that have used rou-
tine screening to identify patients
with BV have found that more than
50% of affected individuals are
asymptomatic.26

Diagnosis
Over 50 years ago Gardner and
Dukes1 described the clinical findings
of BV in 1181 patients: (i) vaginal

Bacterial Vaginosis continued
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Twenty percent of women who were free of bacterial vaginosis (BV) at a visit
were positive for BV at the next visit.
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squamous cells with a granular ap-
pearance and indistinct borders, (ii) a
“disagreeable” odor, (iii) an elevated
pH of 5.0 to 5.5, and (iv) a thin, gray,
adherent discharge. These findings
were later refined, and are now
known as the Amsel criteria. Amsel
and colleagues26 recommended that a
diagnosis of BV be made if 3 of the
following 4 findings were present:
(a) vaginal pH � 4.5, (b) a thin, ho-
mogeneous (“milk-like consistency”)
discharge, independent of color and
quantity, (c) accentuation of the fishy
odor of the discharge with addition of
10% potassium hydroxide (alkaliniza-
tion) (the whiff test), and (d) clue
cells on microscopic examination of
vaginal swabbing samples in saline.
Subsequent work by Eschenbach and
coworkers27 revealed that accuracy of
these criteria could be enhanced if a
vaginal pH of � 4.7 were used in
place of a vaginal pH � 4.5, and if
�20% of the vaginal squamous cells
were clue cells.

The relative value of each of these
diagnostic criteria was examined by
Eschenbach and colleagues.27 They
found the elevated pH criterion to be
the least specific and the whiff test
to be least sensitive. Clue cells corre-
lated best with Gram stain results (see
below). Their final conclusion was
that a vaginal pH � 4.7 correlated
best with all other diagnostic criteria.
However, a word of caution about this
measurement: cervical mucus, which
is relatively alkaline, must be avoided
in the sampling. A number of re-
searchers have commented on the
lack of interobserver reproducibility
of the characterization of vaginal dis-
charge, making it the weakest of the 4
criteria. It bears repeating that the
Amsel criteria do not call for a greater
than normal volume of discharge,
only a thinning of the consistency. Fi-
nally, the identification of clue cells is
best made by examining the edges of
the cells. A normal squamous cell has

sharp, clear, linear edges, whereas a
clue cell has granular, cloudy, rough
edges. Stippling over the cystoplasm
of a squamous cell does not make it a
clue cell (Figure 2). Thomason and
colleagues28 studied 310 patients, and
determined that the presence of clue
cells was the most reliable of the cri-
teria indicating a diagnosis of BV
(sensitivity 98%, specificity 94.3%).

In an effort both to objectivize the
diagnosis of BV and to provide for an
enduring sample that would be avail-
able for later evaluation, Spiegel and
coworkers29 presented the use of
Gram stain of vaginal swabbing.
Their simple scheme of assessing
whether the dominant/prevailing bac-
terial morphotype was long gram-
positive bacilli or gram-variable
cocci/coccobacilli effectively differ-
entiated between patients without BV
(the former) and those with BV (the
latter). Nugent and colleagues30 for-
malized a Gram stain scoring system
in which a greater density of Lacto-
bacillus morphotypes lowers the
score, a greater density of Gardnerella
and Bacteroides morphotypes in-
creases the score, and 1 or 2 points
are added for Mobiluncus morpho-
types. Scores of 0 to 3 are considered
normal, 4 to 6 are intermediate, and 7
to 10 are BV (Table 1). The agreement
of Gram stain score and diagnosis by
the clinical criteria is imperfect. Gram
stain is more sensitive, whereas the

Amsel criteria are more specific.
Overall concordance between them is
80% to 90%.

Papanicolaou test diagnosis of BV
has a specificity of about 95%; how-
ever, the sensitivity may be as low as
50%. Thus, a Papanicolaou test con-
sistent with BV is reliable evidence
that BV is present, whereas absence of
changes of BV on the Papanicolaou
test does not rule out the diagnosis. A
number of colorimetric card tests for
BV have been developed, based on the
presence of an elevated vaginal pH,
enzymes, and/or amines associated
with the condition. However, none are
as accurate as the composite Amsel
criteria, they bring additional ex-
pense, and they take away the com-
prehensive information gained by mi-
croscopic examination of vaginal
swabbing (wet prep).

The criteria to use for the diagnosis
of BV in routine clinical practice are
often a matter of user preference.
Gram stain scoring may be the most
accurate approach, but requires a
delay of 1 to 2 days to confirm the di-
agnosis. However, it is relatively easy
to determine the dominant bacterial
morphotype while examining the wet
prep. In the experience of the author,
the most practical approach to con-
firming the diagnosis of BV is to
document the presence of 3 or more
of the following 4 criteria: (i) �20%
of squamous cells examined are clue

Figure 2. Clue cells in saline (original mag-
nification, �400). Note the rough, cloudy,
irregular borders that define the clue cell in
the third and fourth cells from left. The sec-
ond cell from left has stippling over the
cytoplasm, but edges are sharp and linear;
this is not a clue cell.
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cells, (ii) the bacterial population in
the wet prep is dominated by cocci and
coccobacilli, (iii) a vaginal pH � 4.7,
and (iv) a positive whiff test.

Morbidities Associated 
With BV
Symptoms of BV, as troubling as they
are, are not the only concern for af-
fected patients. Chief among the other
concerns is enhanced susceptibility to
other STIs. Studies have found a sig-
nificant association between BV and
human immunodeficiency virus (HIV)

infection.31-33 In a prospective study
of Kenyan sex workers, the absence of
lactobacilli in vaginal cultures was
associated with a 2.0-fold increase in
HIV acquisition and a 1.7-fold greater
risk of developing gonorrhea.34 An-

other similar study found that BV was
associated with a 3.7-fold increase in
HIV acquisition over a 2.5-year pe-
riod.35 Further, women with HIV shed
more virus into the cervicovaginal
discharge when BV is present.36

Women with BV are also more 
likely to acquire trichomoniasis and
chlamydial cervicitis.37 Another
prospective study found that BV con-
ferred a 2.1-fold increased suscepti-
bility to herpes simplex II infection
over a 1-year period.38 Schwebke and
Desmond39 randomized BV patients to

twice-weekly metronidazole gel or
observation only (no treatment), and
thereafter screened them monthly for
STIs for 6 months. They found that
suppression of BV with metronidazole
prophylaxis did offer protection

against Chlamydia infection, but not
against other STIs. 

A second complication of BV ap-
pears to be an enhanced risk of infec-
tion after pelvic surgery. Cuff celluli-
tis following abdominal hysterectomy
occurred 3.2 times more often in
women with BV in a study of 161
women40; and in 35% (7/20) of those
with preoperative BV and 8% (4/50)
(P � .1) of those without BV in an-
other study.41 Among 174 women
with BV treated preoperatively with
metronidazole or placebo for 10 days,
pelvic inflammatory disease (PID)
after first-trimester pregnancy termi-
nation by dilation and curettage pro-
cedure (D&C) occurred in 3 patients
(3.8%) in the metronidazole group
and in 11 (12.2%) in the placebo
group (P � .05).42 Another study of
postabortal endometritis in 429
women found that preoperative clue
cells in the vaginal wet prep was
associated with a 5.6-fold (95% CI,
1.8-17.2) increased risk of infection.43

Postoperative fever following major
gynecologic surgery was seen in
36% of women with preoperative
Gram stain score of 7 to 10, 12% who
scored 4 to 6, and 20% of those scor-
ing 0 to 3 (P � .017).44

BV prior to cesarean delivery has
been associated with a 6-fold increase
in postpartum endometritis,45 and a
study has found that placement of a
single intravaginal dose of metro-
nidazole prior to cesarean delivery
significantly reduces the risk of
postcesarean endometritis among
women with or without BV (RR 0.42;
95% CI, 0.19-0.92).46

BV probably increases risk for
community-acquired PID47-49 and
plasma cell (chronic) endometritis,50

and may be causative in some cases
of abnormal uterine bleeding.51 BV
has also been associated with de-
creased success of in vitro fertiliza-
tion procedures,52 and increased risk
of cystitis.53

Bacterial Vaginosis continued
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Table 1
Scheme for Grading Gram-Stained Vaginal Contents* 30

Gardnerella and
Lactobacillus Bacteroides spp Curved Gram-Variable

Score Morphotypes Morphotypes Rods

0 4	 0 0

1 3	 1	 1	 or 2	

2 2	 2	 3	 or 4	

3 1	 3	

4 0 4	

*Morphotypes are scored as the average number seen per oil immersion field. Note that less
weight is given to curved gram-variable rods. Total score � lactobacilli 	 G vaginalis and 
Bacteroides spp 	 curved rods.
Quantitation: O, No morphotypes present; 1	, �1 morphotype present; 2	, 1 to 4 morphotypes 
present; 3	, 5 to 30 morphotypes present; 4	, 30 or more morphotypes present.

Total Interpretation
0-3 Normal
4-6 Intermediate
7-10 Bacterial Vaginosis

Studies have found a significant association between BV and human
immunodeficiency virus infection.
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Many studies have found an associ-
ation between BV during pregnancy
and all major adverse pregnancy
outcomes (preterm labor, preterm de-
livery, low birth weight, premature
rupture of membranes, postpartum

metritis, intra-amniotic infection).54,55

Unfortunately, treatment of BV dur-
ing pregnancy has been highly incon-
sistent in prevention of these adverse
outcomes.56,57 The management of BV
in pregnancy remains an elusive and
critically important issue for further
investigation, and is likely to be clar-
ified only when a better understand-
ing of the pathogenesis of this condi-
tion is reached. Investigation of the
potential for genetic influences on the
complications of BV has yielded in-
teresting results. For example, Ma-
cones and colleagues58 found that the
rarer of 2 alleles of a polymorphism
in the promoter of the tumor necrosis
factor � gene was associated with an
increased risk of preterm birth (OR
2.7; 95% CI, 1.7-4.5); in women with
this allele and BV the risk of preterm
birth was much higher (OR 6.1; 95%
CI, 1.9-21.0). It is difficult at present
to make recommendations about the
management of BV during pregnancy,
except to say that women may be
safely treated for symptoms with
metronidazole at any point during
pregnancy.59

Treatment
The understanding that the primary
manifestation of BV was an over-
whelming overgrowth of anaerobes,
rather than Gardnerella alone, pro-
vided Pheifer and colleagues60 the op-
portunity to usher in the modern age

of treatment for BV. They showed that
the agents used for BV (NSV)—oral
doxycycline and ampicillin, and
intravaginal sulfonamide—were inef-
fective, and that 500 mg of oral
metronidazole twice daily for 7 days

gave an immediate cure rate of 99%
(80/81) and persistent cure at 6 weeks
of 84% (48/57). Comparable efficacy
was shown with oral clindamycin.61

Preparations of intravaginal metro-
nidazole and clindamycin were stud-
ied in the 1990s by several authors,
and cure rates of 80% to 90% were re-
ported both immediately and 1 month
after therapy.62-65

An earmark of BV treatment trials
(and all BV studies, for that matter) is
the remarkable inconsistency in
defining both diagnosis and cure of
the disease. Integration of Gram stain
into the diagnostic scheme has been
tentative—understandably so because
its concordance with the clinical crite-
ria is imperfect—and it is not routinely
used to make the diagnosis in clinical
practice. Some studies used Gram
stain as their sole diagnostic test, and
others used it for quality control of
diagnosis by clinical criteria. Studies
employing the clinical criteria used
anywhere from 1 to 4 of these diag-
nostic approaches. Into the 1990s,
papers appeared that defined BV as a
positive culture for G vaginalis from
the vagina. Other studies implicated
associations of BV based upon pres-
ence or absence of hydrogen peroxide
producing lactobacilli or of certain
anaerobic organisms. Thus, interpre-
tation of the literature on BV requires
some degree of subjectivity based
upon the definition used for BV in a

given study. Obviously, this is a sub-
optimal milieu for scientific endeavor.

In 1998, the US Food and Drug
Administration (FDA) issued a guid-
ance document entitled Bacterial
Vaginosis—Developing Antimicrobial
Drugs for Treatment,66 which requires
that patients entering studies evaluat-
ing drug therapy of BV have a Gram
stain score �4, clue cells �20% of
squamous cells on the wet prep, a
vaginal pH � 4.7, a positive whiff
test, and a thin homogeneous dis-
charge. Moreover, evaluation of the
efficacy of the drug must occur from
21 to 30 days after the first day of
treatment, and cure should be defined
as a Gram stain score of � 4 and nor-
malization of all 4 of the clinical cri-
teria. Although this document pro-
vides much needed standardization, it
must be realized that the standard it
sets is markedly more stringent and
rigorous than has ever been used in
past BV studies. Owing to the empha-
sis of these standards on specificity,
some patients with BV will not qualify
for therapeutic trials and cure rates
from trials using these criteria will
not be comparable, even approxi-
mately, to those from past trials. For
example, in our recent trial of tinida-
zole for treatment of BV, we found
our cure rate based on the FDA guid-
ance document to be 37%, and based
on the more traditional normalization
of 3 of the 4 clinical criteria to be
57%.67 Among the few other studies
that have used the FDA standards,
cure rates of 30% to 33% (2% clin-
damycin vaginal cream, 5 g as a
single dose),68 37% (2% clindamycin
vaginal cream, 5 g once daily for 5
days),68 35% (500 mg metronidazole
	 105 U nystatin in gel, once daily for
5 days),69 and 26% (0.75% metronida-
zole gel, 5 g once daily for 5 days)69

have been reported. Moreover, as
noted above, even application of the
older standards for cure does not
bring the recent rates into the realm

Many studies have found an association between BV during pregnancy
and all major adverse pregnancy outcomes (preterm labor, preterm delivery,
low birth weight, premature rupture of membranes, postpartum metritis,
intra-amniotic infection).
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of those from past studies (accepting
the inherent inadequacies of compar-
ing results from different studies). BV
has thus become a more challenging
condition to treat successfully.

Current investigations have shed
light on more detailed aspects of
treatment of BV. A concern with
treatment of BV has always been the
dual goals of eradicating anaerobes
and providing for regrowth of hydro-
gen peroxide–producing lactobacilli.
Nyirjesy and coworkers70 have shown
that regrowth of these lactobacilli is
equally likely following topical treat-
ment with either clindamycin or
metronidazole, and occurs in about
40% of patients. Although none of
the currently available over-the-
counter probiotic lactobacillus prepa-
rations are known to contain the spe-
cialized organisms that dominate the
healthy vagina, promising investiga-
tions are under way to isolate, store,
and deliver them to patients in an ef-
fort to enhance the success of therapy.
These efforts have been hindered
by nuance involving both regrowth
and establishment of dominance by
these organisms (such as L crispatus,
L rhamnosus, and L reuteri). Treat-
ment of BV with topical acidifying
agents has been extensively studied;
results are highly variable, and this
modality is not thought to hold great
promise at present.

Mobiluncus spp are known to be
present in the flora in about 50% of
cases of BV. These comma-shaped or-
ganisms are readily identifiable in a
wet prep because of their tendency to
spin rapidly around their sagittal axis.
They are known to be metronidazole
resistant. Nyirjesy and colleagues
have shown a better (45%) cure rate
with topical clindamycin in 55 pa-
tients with Mobiluncus-positive BV
compared with topical metronidazole
(20%).6 A vaginae is also known to be
metronidazole resistant. Austin and
colleagues71 studied emergence of

resistance in species known to be very
commonly involved in the BV flora.
Among Prevotella bivia and black-
pigmented Prevotella spp, they found
essentially no development of resis-
tance during topical metronidazole
treatment. However, 7 to 12 days after
clindamycin treatment, 51% to 68%
of strains were resistant to clin-
damycin. Counterintuitively, cure
rates in these patients were no differ-
ent at 7 to 12 days, 45 days, or 70 to
90 days after treatment with the 2
agents.

Tinidazole is the first new agent to
be approved for treatment of BV in
almost 20 years. This second-genera-
tion nitroimidazole is also approved
for treatment of trichomoniasis, mak-
ing it the only oral agent approved
for both. It has a twice-longer serum
half-life than metronidazole, and side
effects have been reported at half the
frequency as for metronidazole.72,73

Although there have been 21 pub-
lished clinical trials showing efficacy

of tinidazole in treatment of BV, a re-
cent prospective, randomized, double-
blind, placebo-controlled US study
carried out in 10 geographically di-
verse centers is notable.67 It is one of
the few trials that based study design
on the stringent FDA guidelines for
conducting therapeutic trials in BV.
Two hundred and thirty-five non-
pregnant, adult patients with BV were
enrolled, with exclusion criteria ap-
propriate to minimize known con-
founders, and assigned to receive 1 g
oral tinidazole once daily for 5 days,
2 g tinidazole once daily for 2 days,
or placebo. Compliance was good
across the 3 treatment arms (93%,
89%, and 89%, respectively). Cure

rates by the FDA guidelines were 37%
(28/76), 27% (20/73), and 5% (4/78)
(P � .001 for both tinidazole regi-
mens vs placebo) for the 3 treatments,
respectively. Adverse events occurred
with comparable frequency among
tinidazole and placebo recipients, ex-
cept dysgeusia (altered taste), which
occurred significantly more com-
monly in both tinidazole groups, and
nausea, which was more common in
the 2 g daily tinidazole group. Overall
gastrointestinal side effects were
comparable between the tinidazole
and placebo groups. Posttreatment
vaginal candidiasis occurred at simi-
lar rates among the 3 groups. The
safety of tinidazole was assured by
monitoring vital signs, blood studies,
and physical examinations during
participation. Tinidazole thus offers a
well-tolerated, highly competitive
new option for treatment of BV, while
requiring less than half as many doses
as the currently recommended oral
metronidazole regimen.74

Another consideration is that of
whom to treat. Few if any clinicians
screen every patient for BV; thus the
majority of those with asymptomatic
BV go undiagnosed and untreated.
The existing data are compelling that
untreated BV at the time of hysterec-
tomy, surgical pregnancy termination,
and cesarean delivery increases risk
for pelvic infection after these proce-
dures, although some would argue
that the number of these patients
studied is not yet adequate to confirm
this association. The US Centers for
Disease Control and Prevention (CDC)
states that an established benefit
of therapy for BV is to reduce the
risk of infectious complications after
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abortion or hysterectomy.74 Thus, it
seems highly prudent to include test-
ing for BV in the preoperative evalua-
tion of all patients prior to these
procedures, and preoperative treat-
ment for those who test positive. If the
preoperative interval is very short, a
single dose of intravaginal metronida-
zole has documented efficacy in the
setting of cesarean delivery. Because of
the consistency of the data showing
increased susceptibility to HIV infec-
tion and other STIs, it also seems wise
to recommend screening of women at
risk for STIs for BV, and treatment of
those who are positive. CDC describes
reduction of risk for STIs as a potential
benefit of treatment for BV.74 Women
who are symptomatic should be tested
for BV and treated if positive.

A final issue is the management of
the many patients who fail standard
treatment for BV and those who have
multiple episodes of recurrent BV. The
face value of recent therapeutic trials
is that two thirds of BV patients fall
into these categories. If the preva-
lence of BV is indeed close to 30% in
the US adult population, then a stag-
gering 20 million women or more fall
into these categories. There is cur-
rently no recommended therapy.
Sobel and colleagues75 gave suppres-
sive 0.75% metronidazole gel versus

placebo twice weekly for 16 weeks to
112 women with recurrent BV. In the
metronidazole recipients, recurrent
BV developed in 26% during therapy
and in 59% of those receiving
placebo. They conducted a 12-week
observation period following the
treatment interval, and recurrences
for the entire 28 weeks of the study
were 51% and 75% for the 2 arms, re-
spectively. It is the undocumented
practice of this author to treat women
with symptomatic recurrent BV with
once-weekly metronidazole, either
orally or intravaginally, in 3-month
cycles, beginning a new cycle with
each postsuppression recurrence.
Tinidazole is also an appropriate
agent for this application.

Summary
BV is a common condition with an
unknown cause. It is associated with
substantial morbidities in certain pa-
tient populations, including major
postoperative infection, enhanced
susceptibility to STIs, and adverse
pregnancy outcomes. Its symptoms
can be devastating to many affected
women. Despite the recent availability
of a new, effective, and well-tolerated
treatment agent, therapeutic success
for BV remains inadequate with
agents across the board and appears

to be progressively declining. We
have no scientific direction to guide
treatment of millions of women with
recurrent BV. The need for a clear un-
derstanding of the pathogenesis of BV
is acute.

Dr. Livengood is a consultant for Mission
Pharmaceutical.
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