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ABSTRACT. Bacterial vaginosis (BV) was first reported in 1995 by Gardoer and Dukes, who described
the unique clinical signs and symptoms and the distinctive nature of the vaginal discharge associated with
it. They also described a “new" causative organism, which they named “Haemophilus vaginalis”, subse-
quently renamed Gardnerella vaginalis. BV is currently the most prevalent cause of infectious vaginitis
among women attending for genitourinary diseases. BV has a complex microbiology. Lactobacillus popu-
lations, which are usually dominant in healthy women, are replaced by a polymicrobial group of organ-
isms that includes G. vaginalis, anaerobic Gram-negative rods such as Prevotella species, Peptostreptococ-
cus species, Mycoplasma hominis, Ureaplasma urealyticum, and often Mobiluncus species. Anaerobic bacte-
ria produce enzymes, aminopeptidases, that degrade protein and decarboxylases that convert amino acids
and other compounds to amines. Those amines contribute to the signs and symptoms associated with the
syndrome, raising the vaginal pH and producing a discharge odor. The excessive amounts of bacteria
characteristic of the syndrome attach to epithelial cell surfaces, resulting in “clue cell”, Nearly half the pa-
tients report no noticeable symptoms, but many develop a characteristic copious, malodorous discharge if
unireated. Results from epidemiologic studies have associated BV with serious upper genital tract infec-
tions and adverse pregnancy outcome. In particular, the presence of BV in pregnant women increases the
risk of preterm delivery, and evidence is now compelling that BV is a cause of preterm delivery. The inter-
est in potential invasiveness of (. vaginalis has increased. However, virulence determinats have not been
studied enough. The most important therapy includes clindamycin and metronidazole.
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RESUMEN. La vaginosis bacteriana (VB) fue reportada por primera vez en 1955 por Gardner y Dukes,
quienes describieron los signos y sintomas de esta condicién. También describieron al organismo causal el
cual lamaron originalmente Haemophilus vaginalis. En 1980, Greenwood and Pickett propusieron que la
bacteria fuese lamada Gardnereila vaginalis en honor a Gardoer, Actualmente, la VB es Ia principal causa
de infeccién vaginal en mujeres en edad reproductiva. Presenta una microbiologia compleja en Ia cual los
lactobacilos son reemplazados por un grupo de microorganismos que incluyen G. vaginalis, bacilos Gram-
negativos anaercbios como Prevotella, Peptostreptococcus y otros. Las bacterias anaerobias producen ami-
nopeptidasas que degradan proteinas y decarboxilasas que convierten los aminoscidos en diaminas, Estas
tltimas contribuyen a la aparicién de los signos y sintomas asociados con el sindrome, como 1a elevacién
del pH vaginal y la produccién de una descarga vaginal maloliente. Cerca de la mitad de Ias pacientes con
VB no reporian sintomas, sin embargo, pueden legar a presentar la descarga maloliente caracteristica si
no son tratadas. Estudios epidemiolégicos recientes han asociado a la VB con transtornos ginecolégicos co-
mo salpingitis y enfermedad pélvica inflamatoria y con complicaciones en el embarazo. El interés en el
potencial de G, vaginalis se ha incrementado, sin embargo sus factores de virulencia no han sido bien estu-
diados. Los principales regimenes terapéuticos incluyen clindamicina y metronidazol.
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INTRODUCTION vaginal discharge. Despite this, more than one half of pa-

tients showing signs, do not have symptoms.® 1*!
Bacterial vaginosis (BVY) is currently the most preva- This syndrome could be the most important vaginal in-
lent infectious cause of vaginitis in women attending geni-  fection because of its recent association with serious upper

tourinary medicine clinics in different countries.*"*%!”  genital tract infection.’”*

The condition is characterized by a profuse, malodorous Bacterial vaginosis has a complex microbiotogy. Lac-
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tobacillus populations, which are usually dominant in
healthy women, are replaced by a polymicrobial group of
organisms that includes Gardnerella vaginalis, anaerobic
Gram-negative rods such as Prevotella species, Pepto-
streptococcus species, Mycoplasma hominis, Ureaplasma
urealyticum, and often Mobiluncus species.'*® Overall,
concentrations are 100- and 1000-fold greater for aerobes
and anaerobes, respectively, than levels measured in
women without BV."** However, the factor(s), either en-
dogenous or exogenous, that initiate the shift in the ecol-
ogy of the vagina and result in the massive overgrowth of
these microbial populations are incompletely under-
Stood.(:?,llﬂ

A review of the history of BY allows not only 2 histori-
cal perspective but provides a better future understanding.

BRIEF HISTORY OF BACTERIAL VAGINOSIS

lIn 1894 Déderlein® published drawings of what he
named “unhealthy vaginal flora” that accurately represent
Gram'’s staining of vaginal secretions seen in patients with
BV. In 1914 Curtis’' associated black pigmented Bacter-
oides, a curved rod now known as Mobiluncys and anaero-
bic cocei to abnormal vaginal discharge.

The syndrome was virtually ignored until 1953, when
Leopold® isolated a nonmotile, nonencapsulated pleomor-
phic Gram negative rod from men’s urethral discharge
with prostatitis and from women’s vagina having cer-
vicitis.

Until 1954, any vaginal discharge that was not due to
gonorrhea, trichomonads or yeast was named “non specific
vaginitis”. In 1955 however; Gardner and Dukes claimed
to have found the etiologic agent of the syndrome.* They
described a new microorganism, which named
“Haemophilus vaginalis”, and a new infection was named
“Haemophilus vaginalis vaginitis” They also described the
clinical features of this syndrome that nowadays forms the
diagnosis basis.

The findings of Gardner and Dukes were important to
define the clinical disease and the association of at least
one organistn, 4 vaginalis to the syndrome, however, they
failed to appreciate the complex microbiology of BV,
Now, it seems that a variety of anaerobic microorganisms
together with /. vaginalis are associated to BV,

Gardner and Dukes originaily assigned the organism
could cause nonspecific vaginitis to the genus Haemophi-
lus. The name was widely accepted and remained indisput-
able until 1961; when Lapage® demostrated that neither X
(hemin) nor V (nicotinamide adenine dinucleotide) factors
were essential for its growth, and suggested the microor-
ganism might belong to the genus Corynebacterium. In
1963, Zinnemann and Turner,'>® according to their meth-
ods, concluded that H. vaginalis was Gram positive and
proposed a specific name “Corynebacterium vaginale”.
Dunkelberg in 1969°" added further evidence, the organism
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is not of the genus Haemophilus and endorsed the name of
Corynebacterium vaginale.

Greenwood and Pickett® clarified the taxonomy of the
organisms by using 104 biochemical growth test as well as
a microscopic and DNA characterization test performed on
many Haemophilus strains, They proposed the organism
was renamed Gardnerella vaginalis in Gardner’s honor,

It soon became apparent that the organism was part of
the normal vaginal flora. In 1977 McComarck claimed that
it was not even a marker of the syndrome® as verified in
1982 by Totten's group, who showed that the organism
could be recovered in high numbers from a significant pro-
portion of the normal population.'**

The nature of the cells wall of G. vaginalis has been a
dispute subject: the first study by electron microscopy was
reported by Reyn et al.'? They reported that in thin os-
mium-fixed cell sections, cells wall and septa of this or-
ganism resembled to those of Gram positive organisms.
However, Criswell et al®®® worked with the same strain
used by Reyn, determine that the fine walls structure was
more typical of Gram negative organism. Their cells wall
analysis revealed that only 20% of cell-wall overall weight
was peptidoglycan, rather than the Gram positive organ-
ism, and also many aminoacids were found, and any dia-
minopimelate (DAP) were present in the peptidoglycan;
therefore, they described the organism as a Gram-negative
bacterium.

Their results have been refuted by Piot et al,''? Harper
and Davis,®® and O'Donnell et al,'® who, in contrast,
found simple aminoacid profiles that including lysine.
DAP, common to many Gram negative cell walls, and
found in a few Gram-positive species,*> was not found.
Subsequently, the diamine acid in the G. vaginalis wall
was confirmed as lysine,'® thus explaining the absence of
DAP.

Finally, Sadhu et al'?’ concluded that G. vaginalis cell
wall was unequivocally Gram positive in its ultrastructural
characteristics and chemical composition. Their examina-
tion showed absence of an cuter membrane or any other
lameilar structure;, therefore, cell-wall extracts made by
methods specific for LPS gave negative reactions by silver
staining and for endotoxin in the limulus amoebocyte lys-
ate assay 2-Keto-3-deoxy-D-manno-2-octonoic acid
(KDO), heptose and hidroxy fatty acids specific for LPS
were not detected in the extracts.

They also concluded, that at the ultrastructural level the
cell walls of G. vaginalis show Gram-positive organiza-
tion, but that these structures are unusually thin in most
cells thereby contributing to the mistaken assumption that
they are Gram-negative.

INCIDENCE AND RISK FACTORS

The BV incidence varies in different populations stud-
ied. The lowest reported prevalence is 4% found in a
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symptomatic coliege populations.!! Older studies showed
rates of 30% to 45% in reproductive age women in varied
clinical settings.

The highest rate, 45% was reported by Gardner et al.*°
Modern reviews show a wide diversity of incidence, proba-
bly resulting from more exacting objective criteria used to
diagnose the condition in women without symptoms. Rates
in sexually transmitted disease clinics varies from 33% to
64%, 77941.5668 Rates in prenatal or obstetric clinics vary
from 10% to 26%.%%%%!% Rates of 23% to 29% have
been reported in other gynecology or family planning clin-
ics.&' 234! Intrauterine devices have been considered like a
major BV risk factor, 21360527355 The number of different
sexual partners within the month before examination was
also related directly to the ocurrence.™” Other probable
risk factors like; age, smoking status, abnormal Papanico-
lacu smears, menstrual flow days, menarche age, dia-
phragm use, and lifetime number of sexual partners have
not been associated with BY 277.7.107.118

SEXUAL TRANSMISSION

The issue of weather BV is a sexually transmitted in-
fection has not been resolved. The literature provides evi-
dence supporting both sides of the argument. The age of
women involved, history of previous genital infections,
and previous sexual experience suggested that BV is sexu-
ally transmitted,’'">* furthermore other authors have
shown that the bacteria can be coliected from urine and
urethral scrapings from the women’s male copule having
BY RANLILIEG Arguments against sexual transmission
are supported by authors like Bump et al?® that detected
BV in 12% of virgin women; Linaldi et al,”* who isolated
G. vaginalis_in 16.6% of 114 girls and teenagers, and Ham-
merschlag et al®' who found G. vaginalis in 13.5% of 59
patients ranged in age from | to 15 years.

Another argument for sexual transmission is the find-
ing by Briselden and Hillier,'” who showed that longitudi-
nal biotyping of G. vaginalis reveals women who acquire
bacterial vaginosis are more likely to have Gardnerella
strains with different biotypes than women who still had
normal vaginal flora at their follow-up visits. This suggests
that the G vaginalis isolates recovered from women repre-
sent newly acquired strains rather than overgrowth of pre-
viously colonizing biotypes. Unequivocal sexual transmis-
sion of bacterial vaginosis remains to be proved, and
niether the isolation of G. vaginalis nor the diagnosis of
BV should be estimated absolute evidence of sexual activ-
ity or abuse.

THE ANAEROBIC BACTERIA ROLE

Facultative Lactobacilli maintain the vagina pH acid by

glucose metabolism generated by glycogenolysis. Low pH
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inhibits the growth of some organisms, including anaerobic
organisms, maintaining a higher oxidation-reduction po-
tential. Hydrogen peroxide produced by facultative Lacto-
bacilli also might control the growth of catalase negative
organisms like anaerobes.” In patients with BV, lactoba-
cilli are replaced by G. vaginalis and a mixed predomi-
nantly of anaerobic bacteria. Recently, in 1989, Eschen-
bach et al*? reported that Lactobacilli were not only re-
duced but the Lactobacilli isolated in BV tend to be of spe-
cies other than those found in normal women and include
organisms incapable of producing hydrogen peroxide.

Mobiluncus is a fastidious curved anaerobic motile rod
more useful as a marker for disease than is Gardnerefla. '
The organism is highly specific for BV but can be difficult
to identify in wet mount examination of vaginal secretions
because of its physical size.'*® The genus is divided into
two species, M. curtissi and M. mulieris, representing
small and large morphotypes, respectively. Because of the
difficulty to isolate the organism by culture techniques, ge-
netic probe and monoclonal antibody immunofluorescent
methods of identification have been developed.*”"!2

The combination of G. vaginalis and anaercbes pro-
duces or§anic acids other than lactic acid as well as several
amines,* that is, decarboxylation of ornithine yields putre-
scine; decarboxylation of lysine yvields cadaverine and de-
carboxylation of choline yield trimethylamine, **

The latest has been suggested as the substance primar-
ily responsible for the fishy odor associated to BV.** Fur-
thermore, other authors have suggested that trimethylamine
production results from the higher concentrations of
trimethylamine oxide present in women suffering BV. In
the presence of Mobiluncus sp. which provides the specific
decarboxylase enzyme, trimethyamine production conti-
nous.* The polyamines may contribute to the abnormal
discharge by causing exfoliation of vaginal mucosal
epithelial cells.”

SEQUELAE

Although BV frequently produces few patients symp-
toms, serious infectious sequelae occur in women who
have this disease. The following bacteria associated with
BV are known to be potential pathogens: Prevotella bivia,
Prevotella disiens, Prevotella melaninogenica, G.
vaginalis, and M. hominis. In addition, patients with BV
have greatly lowered vaginal tissue redox potential and
elevated vaginal pH, both conditions known to be associ-
ated with increased infective potential.”? There is, increas-
ing evidence that the microorganisms may be isolated from
extra-vaginal. 7%

G. vaginalis has been isolated from the bloodstream in
obstetric patients, which indicates that the microorganism
is not intrinsically virulent, but is an opportunistic patho-
gen, spreading to the bloodstream following trauma to
genital tract tissues,*24%12!
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In patients with gynecologic disease, microorganisms
associated to BV are related to laparoscopically proved
peivic inflammatory disease, urinary tract infections, endo-
metritis and postoperative vaginal cuff infec-
tiOﬂS.”‘SI’u’ms'l”

In patients with obstetric disease, BV is related to pre-
term labor, premature rupture of membranes, choricamnio-
nitis and postcesarean and postpartum  endometri-
tis.Zﬂ.-i-i,?U,lO‘,]]?

The mechanism involved in maternal genital infection
and onset labor pretertn and choricamnionitis and preterm
premature rupture of membranes are not clear, Bacterial
lipase and protease could reduce the choricamniotic mem-
brane stregth, leading to rupture. High phospholipase A,
production was detected to Bacteroides, anaerobic strepto-
cocel, Fusobacterium and G. vaginalis.’™'* Phospholipase
A; initiates prostaglandin production by releasing arachi-
donic acid from its esterified from B, fragilis. May increase
also, the synthesis of prostaglandins in membranes. Mem-
brane colonization choricamnionitis, and an inflammatory
response also may be precipitating factors in prostaglandin
synthesis and labor initiation.'” Altough the relation be-
tween BV in pregnancy and premature labor requieres con-
firmation.

PATHOGENICITY

Despite the great number of works done on G
vaginalis during the last 30 years, its pathogenic and epide-
miclogy role remains confusing and controversial. Several
studies have been carried out to look for epidemiological
markers, using biotyping in order to clarify this confusion.
Among all these works, those of Benito,'"'? Ison,” Pan-
dit,'"™ and Piot'" are the most relevant. They concluded
that there were no differences in biotypes between strains
isoiated from patients with and without BV, In México, us-
ing the scheme proposed by Benito et al'? and doing a
modification in the interpretation Gonzélez P. et al*® deter-
mined a group of biotypes associated with BV.

Microbial adherence to epithelial cells is necessary for
successful colonization both by members of the flora and
bacterial pathogens,™’! selectivity of adherence may ex-
plain pathogens tropism for certain tissues.>

The finding of epithelial cells coated with bacteria in
the vaginal discharge of BV was first reported by Gardner
and Dukes.* These cells were called clue cells. The find-
ing of clue cells has since been a common feature of many
studies of BV.'%'37 The presence of cells coated with Gram
variable bacilli seems to indicate an association with adhe-
sive strains of Gardnerella spp.'®

The adhesive properties of G. vaginalis has been inves-
tigated using human red blood cells™ and vaginal epithelial
03115.95'133'“6

Nevertheless, Scott et al*® showed that separated adhe-
sin receptor systems were involved in the attachment of G.
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vaginalis strains to human red cells and to an epithelial cell
line (McCoy). The same author suggested that the adher-
ence of G. vaginalis to the epithelial ceil line seems to be
mediated by an outer fibrillar coat while adherence to red
cells appeared to be mediated by fimbriae.'*!

In recent years, the interest in potential invasiveness of
G. vaginalis has increased. However, little is know its viru-
lence determinants. The hemolysin (Gvh), released in the
culture broth and responsible for the beta-hemeolysis on hu-
man blood agar plates, is likely to represent an important
factor in the pathotogy.®

Cauci et al,” demostrated that Gvh is a pore-forming
protein and its damaging action depends on the amount of
cholesterol and of negatively charged phospholipids in the
target lipid bilayer. Moreover, a specific immune response
against the toxin was documented in the vaginal mucosal
fluid of patients with recurrent BV and the functional
properties of Gvh have been compared with those of Clos-
tridium perfringens theta toxin {pfo) and Escherichia coli
haemolysin (Hlya).2

McGregor et al®® and Briselden et al,'® associated the
mucinase and sialidase activities (neuroaminidases) with
BV. These enzymes may directly injure intrauterine tissues
and mediate preterm labor or membranes rupture. Bacterial
sialidases also decrease collagen synthesis in fibroblasts.'

DIAGNOSIS

The symptoms of BV include a profuse, mitk like, ho-
mogeneous discharge that loosely adheres to the vaginal
walls and an odor that is most evident after sexual inter-
course. 2142 After the original description of BV,* others
determined the clinical criteria for diagnosis.? At least
three of the following four criteria must be fulfilled to es-
tablish the diagnosis: A grey-white homogenous discharge;
a pH 4.5; a fishy amine odor on mixing the discharge with
10% potassium hydroxide; and clue cells.” More recently,
it has been demonstrated that the use of two of the four cri-
teria, like clue cells and positive amines, were sensitive in
the BV diagnosis.'"

Leopold® and Gardner and Dukes,* first isolated G.
vaginalis using Casman's media. Dunkelberg et al’’ dem-
onstrated that the microorganism required five beta-
vitamins and both purines and pyrimidines. The organism
can also be isolated from brain heart infusion broth, rabbit
blood, or chocolate blood agar. '’

In 1982 Totten et al,'** developed a selective and dif-
ferential human blood bilayer agar mediz with Tween 80
(HBT medium).

Vaginal fluid Gas-liquid chromatography analysis for
the BV diagnosis was performed by Spiegel et al'* to de-
tect organic acids. Each genus has an organic acids produc-
tion typical pattern, that can be used to identify specific or-
ganisms. About this, Krohn et ai® reported 78% sensitivite
and 81% specificity for diagnosing women with BV clini-
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cal signs. Others have reported higher specificities; 90 to
98%,%" and both higher? and lower'® sensitivities.

Several studies have demonstrated that Gram's stain of
vaginal fluid correlated well to the clinical diagnosis of
BV’4I,30,34,13?

A new scoring system using the most reliable morpho-
types from the vaginal smear was proposed by Nuggent et
al'® for BV diagnosing. In these scoring system, three
morphotypes were used to create a total score of 0 to 10,
These three morphotypes are large Gram-positive rods
(Lactobacilluy), small Gram-negative or Gram-variable
rods (Bacteroides or Gardnerella), and curved gram-
negative to Gram-variable rods (Mobiluncus spp). The to-
tal scores were computed by adding the weighted quantita-
tion (0 to 4 +) of the three morphotypes.

A score of 7 to 10 was considered to indicate BV and a
score to 0 to 6 was considered to indicate no BV, Gram
staining is particularly useful to exclude BY because it has
a high negative predictive value,*'* 35 128

Cano et al’' developed an indirect immunofluorescent-
antibody test; they observed an incidence of 24.2% in pa-
tients with nonspecific vaginitis. Hansen et al®? used direct
immunofluorescence technique on vaginal specimens ob-
taining 21% of the patients with G. vaginalis. Pao et al'’®
developed a DNA-based technique for G. vaginalis direct
identification by the presence of its DNA sequences in
clinical specimens, detecting a single copy, with 89% of
sensitivity and a specificity of 95%. Later, Sheiness et al'*
developed an cligonucleotide probe that hybridizes specifi-
cally with G. vaginalis 16S rRNA with the advantage of
detecting a highly abundant cellular component (rRNA).
They obtained 93% of sensitivity, and a specificity of
98.6%. The use of nucleic acid probes or DNA-based tech-
nologies is becoming increasingly more commonplace for
identifying infections agents and probably will continue to
do so as improved methods become available.**'** Se-
quences of several cloned G. vaginalis are being deter-
mined now in an attempt to apply polymerase chain reac-
tion (PCR) techniques to the G. vaginalis identification.'¥

Clue cells and changes in bacterial flora can be found
in the Papanicolaou smear {pap smear), which normally
would be an incidental finding and has limited diagnostic
potential in comparison with other methods.'*** However,
Platz-Christensen''® found a sensitivity of 90% and speci-
ficity of 97%, when compared the pap smear with clinical
BV diagnosis. The positive and negative predictive values
of the method tested were 94% and 95% respectively.

TREATMENT

is important to determine which patients with BV
should receive medical treatment. It is generally agreed
that patients who do have symptoms should be treated to
alleviate discomfort, but more than one half of patients
with BV do not have symptoms. The Centers for Disease

Control recommendation that patients without symptoms
should not be treated does not consider the implications of
the more recently published studies documenting serious
infectious sequelae.'*® Risk from therapy versus benefit to
patients must always be weighed.

From the various antibiotics tested for BY treatment
metronidazole was found to be the most effec-
tive, 190103114115 Neither the treatment duration nor the ad-
ministration mode are relevant to the cure rates®%10L124

Drug use during the first pregnancy trimester has been
discouraged because of suspected mutagenicity.’® How-
ever, a more recent report, states that the accumulated data
suggests that metronidazole is probably safe throughout
pregnancy.’? Other antibiotic options are cephradine,™ in-
travaginal clindamycin,**”' amoxicillin,'* and niridazole’;
having different cure rates and none has shown 100% suc-
cess. Ampicillin is active against G. vaginalis” but has a
low cure rate (43%) in the BV treatment,> possibly be-
cause of its activity against lactobacilli.”® sulfonamides,
tetracyclines and erytomycins are ineffective.®*

Today there is a tendency for patients, especially those
who are pregnant; to prefer natural products in the disease
treatment. There have been several attempts to treat BY
with such alternative substances as acid gel or [actobacilli
containing products.*’*'® The authors have indicated that
alternative regimens are useful and effectives.

CONCLUSION

The pathophysiology of BV remains inexact. The ef-
fects of specific antibiotic therapy on the vaginal bacterial
population are largely unknown. Serious sequelae docu-
menting the predisposition to infectious morbidity in
women with this disease have only been identified re-
cently. Trials so show the value of therapeutic intervention
in women with and without symptoms can now be justi-
fied. Further studies will be needed to verify who patients
are at increased risk of complications (The major one being
preterm delivery of low-weight infants, still the main cause
of morbidity and mortality among new-borns) and so iden-
tify women who really need treatment during pregnancy.
Epidemiologic studies will indicate if eradication of BV
could become a preventive strategy against adverse preg-
nancy outcomes, such as preterm delivery, choricamnioni-
tis, amniotic fluid infection and post-cesarean endometritis.
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