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Abstract
Aim: To assess the efﬁcacy and tolerability of lactic acid (Lactacyd vaginal gel; LVG) when given as an adjunct
to metronidazole in the treatment of bacterial vaginosis (BV) among Filipino patients.
Methods: A multicenter, open-labeled, controlled, randomized, three-arm comparative study on 90 women
aged 18 years or over with clinically and microbiologically proven BV.
Results: The lactobacilli colony count signiﬁcantly increased over time in all three arms. At day 14, growth of
lactobacilli was signiﬁcantly higher among patients in the lactic acid gel and combination treatment arms. Signiﬁcant reduction of malodorous vaginal discharge (whiff test) and lowest recurrence of BV were noted in the
metronidazole plus lactic acid gel arm. Regarding disappearance of signs of BV, there was signiﬁcant decrease
in the pH level and frequency of clue cell positive patients across time but was not signiﬁcantly different across
treatment groups. Only one patient (3%, 1/60) among those who received lactic acid gel complained of
increased curd-like discharge. Six patients (10%, 6/60) who received metronidazole complained of epigastric
pain/discomfort, dizziness and dyspnea.
Conclusions: Lactic acid gel (LVG) is safe and as efﬁcacious as metronidazole in the treatment of BV. There is
evidence that LVG when combined with metronidazole is superior to metronidazole alone in promoting lactobacilli colonization. LVG as an adjunct to metronidazole, having the least number of recurrent BV, appears
to result in better long-term treatment effect on bacterial vaginosis.
Key words: bacterial vaginosis, lactic acid vaginal gel, metronidazole.

Introduction
A normal microbiologic ecosystem exists in the vagina.
The Lactobacilli dominate the ﬂora but many other species may be isolated from a healthy individual. Disequilibrium leading to changes in the vaginal content
without inﬂammatory reaction is termed bacterial vag-

inosis. Bacterial vaginosis (BV) is the most common
type of vaginitis in women in the reproductive age.
Prevalence varies from 5% of college population to
more than 60% of women treated at sexually transmitted disease clinics.1 It is unclear whether or not BV is a
sexually transmitted infection. It is often associated
with sexually transmitted disease risk factors, such as
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multiple sexual partners, but obtaining proof of sexual
transmission is impossible because no single sexually
transmitted pathogen has been isolated.2–4
The vagina is a complex ecological environment
with a concentration of microorganisms reaching 100million colony forming units (CFU)/mL of vaginal
ﬂuid. The hydrogen peroxide-producing Lactobacilli
which constitute most of the normal vaginal ﬂora play
an important role in maintaining the acidity that characterizes the normal vaginal secretion.5 The pH of normal vagina secretion is <4.5.6 This acidity is due to the
presence of lactic acid formed from the splitting of glycogen present in the vaginal epithelial cells. The interaction between Lactobacilli and other organisms of the
vaginal ﬂora usually inhibits overgrowth of potentially
pathogenic organisms. With virtual disappearance of
the hydrogen peroxide-producing Lactobacilli agents
like Gardneralla, mycoplasmas and anaerobes proliferate and attach to vaginal epithelial cell surfaces to form
clue cells. These clue cells serve as a principal diagnostic marker for the syndrome. Therefore, altering this
complex balance can increase the concentration of
potential pathogens, producing symptoms of infection.
Ensuring that the vagina is colonized by Lactobacilli
reduces this possibility.7
The high concentration of potentially virulent bacteria in the vagina is related to other upper genital tract
infection. Patient with BV have a sixfold increased rate
of postpartum endometritis after cesarean section, a
threefold increased rate of pelvic inﬂammatory disease
after therapeutic abortion, and a three–fourfold increased rate of vaginal cuff cellulitis after abdominal
hysterectomy. Pregnant patients with BV have a 50–
100% increased rate of preterm low birthweight delivery, amniotic ﬂuid infection and chorioamnionitis.8–10
Various studies have shown an association between
urinary tract infection and abnormal vaginal infection.
Harmanli et al. studied women who presented for routine gynecologic examination and found that 22.4%
with urinary tract infection also had BV compared
with 9.7% without BV. This is suggestive that BV is a
risk factor for urinary tract infection.11
Bacterial vaginosis has also been linked with abnormal pap smear results. The study of Platz-Christensen
et al. showed that cervical intraepithelial neoplasia was
signiﬁcantly more common among women with BV
(diagnosed by the presence of clue cells) than in
women without BV (P < 0.001). This raises the hypothesis that BV can be a cofactor with human papilloma
virus in the development of cervical intraepithelial
neoplasia.12

Data on the role of BV as a risk factor for HIV infection are accumulating. In a prospective study, Martin
et al. reported that HIV seroconversion was associated
with BV and loss of Lactobacilli.13 Cu-Uvin et al. showed
in a study of genital tract shedding that among women
with well-controlled HIV infection, women with BV
were nearly sixfold more likely to shed virus than
women with candidiasis.14
Oral metronidazole is currently the treatment of
choice for bacterial vaginosis with a reported cure
rate of 80–90%·15,16 Studies have shown that even after
treatment with metronidazole, 50–70% women will
develop recurrence in 4–6 weeks, nearly 70% will have
BV again within 90 days, and up to 80% will experience at least another episode within a year.17 After
normal hydrogen peroxide-producing Lactobacilli
disappear, it is difﬁcult to reestablish the normal vaginal ﬂora, thus, recurrence of BV is common.18 The concept of recolonizing the vagina with healthy strains of
Lactobacilli that produce large amounts of hydrogen
peroxide to prevent relapse after treatment is being
investigated.19
Lactacyd vaginal gel (LVG; Sanoﬁ-Synthelabo Philippines, Makati City, Philippines) is an acidifying gel
composed of lactic acid which helps reestablish the
vaginal microbial environment by lowering the vaginal pH and glycogen which serves as nutrient that
encourages the growth of Lactobacilli. One 5-g tube of
LVG contains 225 mg of lactic acid, 5 g of glycogen,
and excipients composed of propylene glycol, methylhydroxypropyl cellulose, sodium hydroxide and puriﬁed water. The efﬁcacy of LVG has been shown in
controlled clinical trials: Vaginal application of LVG for
7 days was shown to be as effective as metronidazole
500 mg b.i.d. given orally for 7 days in the treatment of
bacterial vaginosis.20 It was also shown to be effective
in preventing the recurrence of vaginosis when administered intermittently for 3 days following menstruation in women with recurrent bacterial vaginosis.21
This study aims to assess the effect of locally applied
lactic acid (LVG) when given as an adjunct to oral
metronidazole in bacterial vaginosis among Filipino
patients.
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Materials and Methods
The study was designed as multicenter, open-labeled,
randomized, controlled, three-arm comparative study
on 90 women aged 18 years or over with clinically and
microbiologically proven BV. In a study by Andersch
et al.,20 where lactic acid was used as intermittent
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Table 1 Basic characteristics of patients

No. of patients enrolled
No. of patients who returned for follow up after 1 week
No. of patients who returned for follow up after 2 weeks
No. of patients who were followed up by phone in week 8
Age (mean ± SD)
Parity (no. with >1 children)
Marital status (no. married)

Lactic acid
gel group

Metronidazole
group

Metronidazole +
lactic acid
gel group

30
30
30
30
36.0 ± 9.2
21
24

30
27
26
28
34.9 ± 9.8
15
17

30
26
27
27
32.9 ± 10.3
15
18

P-value

0.4977*
0.9368**
0.7350**

*ANOVA, alpha = 0.05, 2-sided, P > 0.05: not signiﬁcant. **χ2 test, α = 0.05; two-sided: P > 0.05: not signiﬁcant.

prophylaxis for recurrent bacterial vaginosis, the clinical and microbiological diagnosis of BV was established if the patient’s discharge fulﬁlled at least three of
the following criteria: (i) vaginal pH ≥ 4.7; (ii) a positive amine test; (iii) presence of clue cells in the wet
smear; and (iv) a characteristic homogeneous vaginal
discharge. The same criteria were used in this study.
At baseline, the vaginal secretion collected from the
posterior fornix was cultured and subjected to whiff
test, Gram stain, and pH measurement. Patients who
met the selection criteria were randomly assigned to
one of the three treatment groups. The ﬁrst group
received 5 g of lactic acid vaginal gel at bedtime for
7 days. The second group received oral metronidazole
500 mg two times a day for 7 days. The third group
received the combination of oral metronidazole
500 mg two times a day and 5 g of lactic acid vaginal
gel at bedtime for 7 days.
Culture of the vaginal discharge, whiff test, Gram
stain and pH measurement were repeated on the third,
seventh and 14th day. Symptoms of vaginosis, adverse
events and treatment compliance were recorded.
Patients were followed up by telephone on day 56 and
were asked about recurrence of foul-smelling vaginal
discharge or need for hospital attendance for retreatment covering the period from day 15 to day 56.
Table 1 presents the basic characteristics of recruited
patients. The mean age, parity and marital status of
patients were comparable across treatment groups (Pvalues > 0.05) (Table 1). All patients in the lactic acid
gel arm completed the study while three from the metronidazole + lactic acid group and two from metronidazole group were lost to follow-up. Four patients
each from metronidazole and metronidazole + lactic
acid groups had missed visits. None of the drop-out
cases were treatment-related.
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Microbiological laboratory tests
Amine/whiff test
After the removal of the speculum, a small amount of
10% potassium hydroxide (KOH) was dripped on the
speculum where some secretion was always found. A
rotten ﬁshy odor was recorded as positive.
PH measurement
Vaginal discharge collected was scraped off to a pH
paper (Merck, Darmstadt, Germany) and read in
comparison to the standard reading provided by the
manufacturer.
Wet smear
Vaginal discharge was collected from the posterior
fornix and mixed with normal saline for microscopic
examination. Yeast cells and Trichomonas vaginalis were
searched for in the vaginal smear. Clue cells were identiﬁed as vaginal epithelial cells with adherent bacteria
which obscured the cell border. The ratio of leukocytes
to epithelial cells was observed. A value of >1 was
taken as a sign of inﬂammatory disease.
Gram stain
Two smears were made from the vaginal discharge and
Gram stained. One smear was read by the research
assistant at the study site. The second smear was sent
to the microbiology laboratory for validation by the
microbiologist. The Gram stain was performed to double check the presence of clue cells and yeast cells and
other bacteria.
Culture/colony count of Lactobacilli and other bacteria
A 10-µL measure of vaginal discharge was diluted
to a 1:200 dilution. Then, 10 µL of that dilution was
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inoculated onto Wilkins Chalgren agar for the isolation
of Lactobacilli and other bacteria that may have been
present. The inoculated agar medium was placed in an
anaerobic jar then sent as soon as possible to the microbiology laboratory for incubation at 35–37°C.
After 48-h incubation, the agar plate was examined
for the presence of Lactobacilli. Suspected colonies were
Gram stained and API 20 A was put up for identiﬁcation. Lactobacilli colonies were counted. Other bacterial
colonies present were counted and properly identiﬁed
as well by using standard procedures. Culture procedure was performed in duplicate.

USA). All statistical tests were two-sided with a 0.05
level of signiﬁcance.

Results
Colonization of Lactobacilli
At baseline, the mean Lactobacilli colony count (log10
[CFU/mL]) was comparable across the treatment arms
(P = 0.5847; Table 2). While the mean Lactobacilli colony
count consistently increased in the lactic acid arm during the course of treatment, it decreased in the other
treatment arms on day 8 after initial increase at day 3.
But although the mean colony count decreased in the
combination arm right after treatment, its increase at
day 14 followed the growth pattern of Lactobacilli in the
lactic acid arm, which was signiﬁcantly higher than
those in the metronidazole arm (P < 0.010; Fig. 1).

Statistical analysis
The Lactobacilli colony counts were log-transformed.
The changes in vaginal pH levels and lactobacilli colony counts (log10 CFU/mL) over time were analyzed
using repeated measure ANOVA. Cochran’s Q was used
to analyze the change in the proportion of patients
with positive whiff test and clue cells over time. An χ2
test was used to analyze the difference in the proportion of patients with positive whiff test and clue cells
across treatment arms.
Data management was performed in MS Excel and
SAS v.8 software programs (SAS Institute, Cary, NC,

Change in pH level
Table 3 presents descending pH levels through time
but such changes were not signiﬁcantly different
across treatment groups (P > 0.05). Likewise, the distribution of patients with vaginal pH < 4.7 signiﬁcantly increased through time (P < 0.001; Fig. 2).
Although there was no substantial difference across

Table 2 Signs and symptoms of bacterial vaginosis (BV) at baseline

pH in vaginal ﬂuid (mean ± SD)
No. with pH ≥ 4.7
No. with whiff test (+)
Clue cells (+)
Lactobacilli (log10 [CFU/mL])

Lactic acid
gel group

Metronidazole
group

Metronidazole + lactic
acid gel group

P-value

5.1 ± 0.67
26
27
29
4.2 ± 2.66

5.4 ± 0.86
23
29
30
3.8 ± 3.16

5.2 ± 0.76
22
29
29
3.4 ± 2.90

0.4497*
0.4993**
0.0831**
0.3371**
0.5847*

*ANOVA, alpha = 0.05, two-sided, P >0.05: not signiﬁcant. **χ2 test, alpha = 0.05, 2-sided: P >0.05: not signiﬁcant.

6.5
lactic acid gel

Mean colony count
(Log10 CFU/mL)

6.0
5.5

metronidazole

5.0
4.5

metronidazole +
lactic acid gel

4.0
3.5
3.0
2.5
Baseline
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Day 3

Day 8

Day 14

Figure 1 Change in Lactobacillus
colony count. *Repeated measures
ANOVA: P < 0.001 across visits;
P = 0.0045 at day 8 between lactic
acid gel group and metronidazole
group; P = 0.0002 at day 14 between
combination arm and metronidazole arm and between lactic acid gel
arm and metronidazole arm.
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Table 3 Mean pH level at each clinic visit by treatment group
Treatment arm**

Clinic visit*

Lactic acid gel group
Metronidazole group
Metronidazole + lactic acid gel group

Day 1

Day 3

Day 8

Day 14

5.11
5.38
5.23

5.14
4.93
5.26

4.88
4.85
4.84

4.94
4.79
4.64

*Repeated measures ANOVA: P < 0.001; mean pH level across time. **ANOVA: P > 0.05; mean change in pH level across treatment groups.

% of patients with pH < 4.7

80

lactic acid gel

60

metronidazole
40

metronidazole +
lactic acid gel

20

Figure 2 Frequency of patients with
vaginal pH < 4.7* across clinic visits.
*Cochran’s Q-test: P < 0.001 across
visits; χ2 test: P > 0.05 across treatment groups.

0
Baseline

Day 3

Day 8

Day 14

Whiff test positive (%)

100
80

lactic acid gel

60

metronidazole

40

metronidazole +
lactic acid gel

20
0
Baseline

Day 3

Day 8

Day 14

treatment arms, a trend for higher number of patients
achieving pH < 4.7 was observed in the metronidazole
plus lactic acid gel arm.

Whiff test
There was a signiﬁcant decrease in the proportion of
patients with positive whiff tests across clinic visits
(P < 0.001; Fig. 3).
In all visits after baseline, the proportion of whiff test
positive patients were signiﬁcantly lower in the com-
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Figure 3 Frequency of patients with
positive* whiff test. *Cochran’s Qtest: P < 0.001 across visits; χ2 test: Pvalues <0.05 between combination
arm and metronidazole arm across
follow-up visits.

bination arm compared to those in the metronidazole
arm (pday3 = 0.0162, pday8 = 0.0212, pday14 = 0.0410). On
the other hand, during and immediately after treatment, no signiﬁcant difference between the combination arm and lactic acid gel arm was observed
(P > 0.05). One week after the last dose of treatment,
however, the combination arm proved to be better
compared to lactic acid gel monotherapy in decreasing
the proportion of patients with positive whiff test
(P = 0.0134).
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Clue cells
The improvement of patients was associated with the
disappearance of clue cells in the Gram stain. Only
3 days after the ﬁrst administration of treatment, a signiﬁcant drop in the number of clue cells positive
patients was observed (P < 0.001; Fig. 4). After a week
of treatment, only 3% in the lactic acid group, 4% in the
metronidazole group, and 0% from the combination
group were positive of clue cells. While all patients in
the combination group remained free of clue cells at
day 14, clue cell positive patients in the monotherapy
groups each increased by 4% compared to day 8
(P = 0.564).

Recurrence of foul-smelling vaginal discharge
Within the period from day 15 to day 56, two (6.7%) of
those given lactic acid gel, four (14.3%) in the metron-

idazole arm, and one (3.6%) in the metronidazole plus
lactic acid arm, were observed to have recurrent foulsmelling vaginal discharge. The incidence of recurrent
symptoms of bacterial vaginosis was not signiﬁcantly
different across treatment arms (P-value = 0.4965;
Fig. 5) but with a trend of lower incidence in favor of
the combination arm.

Tolerability and safety
Table 4 presents the observed adverse events in each of
the treatment arms. Epigastric pain/discomfort, dizziness, and dyspnea were observed in 10% (6 of 60) of
patients who received metronidazole. On the other
hand, 1.7% (1 of 60) patients who received lactic acid
experienced curd-like vaginal discharge. The incidence
of adverse events is not signiﬁcantly different across
treatment arms (P = 0.1363).

Clue cells positive (%)

100
lactic acid gel
80
metronidazole

60

metronidazole + lactic
acid gel

40
20

Figure 4 Frequency of clue cells positive* patients. *Cochran’s Q-test:
P < 0.001 across visits.

0
Baseline

Day 3

Day 8

No. of patients

5

Day 14

4

4
3

2

2
1
1
0
Lactic acid gel

Metronidazole

Metronidazole + lactic
acid gel

Figure 5 Frequency of recurrent*
foul-smelling vaginal discharge at
day 56. *Fisher’s exact test:
P = 0.4965 across treatment groups.

Table 4 Frequency of adverse event/s
Treatment arm*

Adverse event

No.

Lactic acid gel group:
Metronidazole group:

Increase in curdy, white vaginal discharge
Mild hypogastric discomfort
Mild hypogastric pain and nausea
Dizziness
Epigastric pain and dyspnea
Mild epigastric discomfort
Flatulence, epigastric pain, loose stools

1
1
1
1
1
2
1

Metronidazole + lactic acid gel group:

*Fisher’s exact test: P = 0.1363; proportion of adverse incidence across treatment arms.
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Discussion
The premise that normal vaginal ﬂora protects the host
against pathogen colonization has intensiﬁed the interest of researchers in the various factors that may control the vaginal ecosystem. The predominant organism
in the vagina is the Doderlein bacillus, member of the
genus Lactobacillus. However, recent studies have
found that the ﬂora is made up of a diversity of anaerobic and aerobic organisms.
The low vaginal pH appears as the primary mechanism in controlling the composition of the microﬂora.22
Typically, the normal vaginal pH among women of
reproductive age ranges 3.8–4.2.23In vitro studies have
shown that acidiﬁcation by the Lactobacilli group can
inhibit the growth of pathogenic organisms such as
Candida albicans, Escherichia coli, Gardnerella vaginalis,
Mobiluncus spp., and other bacteria cultured from
women diagnosed with BV.
This condition, formerly known as non-speciﬁc
vaginitis; Haemophilus, Corynebacterium or Gardnerella
vaginitis; non-speciﬁc vaginosis; anaerobic vaginitis or
anaerobic vaginosis is characterized by malodorous
vaginal discharge and increased discharge that is
homogenous, low in viscosity, and smoothly coats the
vaginal mucosa. There is little vulvar or vaginal irritation associated but the pungent odor is the usual
complaint. The anaerobes produce catabolic enzymes,
such as aminopeptidases and decarboxylases. These
enzymes degrade proteins and amino acids to amines.
In turn, the amines contribute to the signs and symptoms of BV by elevating the vaginal pH and producing
the characteristic ﬁshy odor. The decarboxylation of
betaine, derived from choline, produces trimethylamine, which may produce the rotten odor that provides a strong diagnostic clue as to the existence of this
syndrome.24–26
In this study, addition of lactic acid gel (LVG) to standard treatment (oral metronidazole 500 mg) for BV
was utilized. Lactobacilli being the most prevalent
organisms are found to be 107−108 CFU/ml of vaginal
ﬂuid among healthy reproductive women.27–29 The
result showed that the study population with bacterial
vaginosis has a lower Lactobacilli colony count which
ranged from 103 to 104 CFU/mL.
We also found that the isolation rate of Lactobacilli
was signiﬁcantly higher in the treatment arm with lactic acid gel alone or metronidazole plus lactic acid gel.
The increased production of lactic acid provided by the
lactic acid gel has resulted in growth of Lactobacilli to
the level of 106 CFU/mL. Slower growth of Lactobacilli
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was seen in the metronidazole arm alone. Metronidazole is a nitroimidazole drug with potent antibacterial
activity against anaerobes that can inhibit Lactobacilli.
Regrowth of Lactobacilli in the metronidazole arm was
noted a week after therapy when complete excretion of
the drug occurred.
Likewise, treatment of BV with any of the three regimens resulted in the increased number of patients
with normal vaginal pH (<4.7).The mean pH level
signiﬁcantly decreased across time (P < 0.001) but was
not signiﬁcantly different across treatment groups
(P > 0.05). The pH readings did not seem to correlate
with the changes in Lactobacilli colony count. Rosestein
et al.30 observed that, despite the presence of certain
strains of lactobacilli, other factors such as host–microbe
interaction and interactions among microbial species,
which contribute to vaginal acidity, have yet to be
identiﬁed. Our ﬁndings suggest that combination
treatment, metronidazole and lactic acid gel, produced
the lowest effect on vaginal pH on day 14.
Furthermore, in a study performed by Aroutcheva
et al.31 the number of bacteria (biocell mass) in the
vaginal environment was found to be responsible for
pH changes and a relationship found to exist between
the production of lactic acid and vaginal pH. According to Boris and Barbers,27 lactic acid and other fatty
acids produced by Lactobacillus metabolism may contribute to vaginal acidity, although this is not necessarily the primary source of low vaginal pH. Acids
produced by the vaginal epithelial cells and released
into the secretions are probably a more important
source.
One of the factors controlling the growth of organisms in the vagina is Lactobacilli. However, our knowledge of the various elements that control the vaginal
microﬂora is still incomplete. More controlled and
well-designed studies with a larger sample size are
required to clarify some of the inconsistent results
presented.
On the other hand, the ﬁshy odor produced by the
alkalinization of vaginal ﬂuid in BV is due to the presence of amines. The discharge contains an increased
concentration of several amines such as putrescin,
cadaverine, histamine, phenethylamine, tyramine,
isobutylamine and methylamine, which are produced
by anaerobic bacterial decarboxylation.23,32
The study showed a signiﬁcant decrease in the number of patients with positive whiff test for all three
arms. The decrease was more pronounced in the
combination arm compared to the metronidazole arm
during treatment and 1 week after (pday3 = 0.0162,
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pday8 = 0.0212, pday14 = 0.0410). Lactic acid gel alone was
as effective as the combination treatment during the
treatment period but was less effective 1 week after
treatment (P = 0.0134) (Fig. 3). Clinical cure based on
the disappearance of unpleasant odor or negative
whiff test is closely related to the regrowth of Lactobacilli and to the potent antibacterial activity of metronidazole on the anaerobe.
The criteria developed by Amsel et al.3 in 1983 are
the current standard method for diagnosing bacterial
vaginosis. The diagnosis is made by identifying three
of the following four ﬁndings: (i) thin, dark or dullgray, homogenous discharge; (ii) elevated vaginal pH
(≥4.7); (iii) positive whiff test; and (iv) presence of clue
cells on wet-mount microscopic evaluation. These
criteria have a sensitivity of 90% and a positive predictive value of 90%. The presence of clue cells on wetmount is highly speciﬁc and virtually pathognomonic
of the syndrome. Clue cells are vaginal epithelial cells
that have a stippled appearance due to adherent Coccobacilli. The edges of the cells are obscured and
appear fuzzy compared with the normally sharp
edges of vaginal epithelial cells. To be signiﬁcant for
bacterial vaginosis, more than 20% of the epithelial
cells on the wet-mount should be clue cells.24 In a
study by Andersch et al.,32 it was reported that the
diagnosis of BV should be based more on clinical
objective criteria than on microbiological ﬁndings and
that the most reliable clinical objective criteria is the
positive amine test.
In our study, there was a consistent decline in the
number of clue cell positive patients in all three arms
from day 3 to day 8 of follow up. Between days 8 and
14, total disappearance of clue cells in the combination
arm was seen. However, this was not noted in both single-arm regimens. Results showed a trend in favor of
the combination of lactic acid gel and metronidazole in
the eradication of clue cells (Fig. 4).
Recurrence of foul-smelling vaginal discharge at
day 56 was lowest in the combination arm while the
highest recurrence was seen in the metronidazole
group.
One patient in the lactic acid arm was noted to have
increased curd-like vaginal discharge. Upon investigation, the patient’s partner was found to be using
some kind of sexual paraphernalia (penile-embedded
pellets). Ten percent of the patients who received metronidazole had minimal side-effects like epigastric
discomfort, dizziness and dyspnea. None of the
women in the lactic acid gel group reported these
side-effects.
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Conclusion
We therefore conclude that: (i) lactic acid gel is safe and
as efﬁcacious as metronidazole in the treatment of bacterial vaginosis; (ii) there is evidence that lactic acid
gel, when combined with metronidazole, is better than
metronidazole alone in promoting Lactobacilli colonization; (iii) there is less recurrence of foul-smelling vaginal discharge in the combination of lactic acid and
metronidazole arm; and (iv) lactic acid gel is well
tolerated.

Acknowledgments
This study was funded with a grant from Sanoﬁ Synthelabo Philippines, Makati City, Philippines.

References
1. Gardner HL, Dampeer TK, Dukes CD. The prevalence of
vaginitis. Am J Obstet Gynecol 1957; 73: 1080–1087.
2. Eschenbach DA, Hillier S, Critchlow C et al. Diagnosis and
clinical manifestation of bacterial vaginosis. Am J Obstet
Gynecol 1988; 158: 819.
3. Amsel R, Totten PA, Spiegel CA et al. Nonspeciﬁc vaginitis:
Diagnostic criteria and microbial and epidemiological associations. Am J Med 1983; 74: 14–22.
4. Reed BD, Huck W, Zazone P. Differentiation of Gardnerella
vaginalis, Candida albicans, and Trichomonas vaginalis infections
of the vagina. J Fam Pract 1989; 28: 673–680.
5. Eschenbach DA, David PR, Williams BL et al. Prevalence of
hydrogen peroxide-producing lactobacillus spp in normal
women and women with bacterial vaginosis. J Clin Microbiol
1989; 27: 251–256.
6. Jones HW. Benign diseases of vulva and vagina. In: Jones
HW, Wentz AC, Bernett LS (eds). Novak’s Textbook of Gynecology, 11th edn. Baltimore, MD: Williams & Wilkins, 1988; 570–
575.
7. Hillier SL, Krohn MA, Klebanoff SJ, Eschenbach DA. The
relationship of hydrogen peroxide-producing lactobacilli to
bacterial vaginosis and genital microﬂora in pregnant
women. Obstet Gynecol 1992; 79: 369–373.
8. Eschenbach DA. Vaginitis, cervicitis and endometritis. In:
Gorbach SL, Barrlett JG, Blacklow NR (eds). Infectious diseases,
3rd edn. Philadelphia: Lippincott Williams & Wilkins, 2004;
947.
9. Purwar M, Bhagat B, Agarwal V, Kulkarni H. Bacterial vaginosis in early pregnancy and adverse pregnancy outcome. J
Obstet Gynaecol Res 2001 August; 27: 175–181.
10. Begum S, Sagawa T, Fujimoto S. Screening for bacterial vaginosis and cervicitis aimed at preventing premature delivery.
J Obstet Gynaecol Res 1997 February; 23: 103–110.
11. Harmanli O, Cheng G, Nyirjesy P, Chatwani A, Gaughan J.
Urinary tract infections in women with bacterial vaginosis.
Obstet Gynecol 2000; 95: 710–712.
12. Platz-Christensen J, Sundstrom E, Larsson P-G. Bacterial vaginosis and cervical intraepethilial neoplasia. Acta Obstet
Gynecol Scand 19 94; 73: 586–588.

© 2006 Japan Society of Obstetrics and Gynecology

Lactic acid in bacterial vaginosis

13. Martin H, Richardson B, Nyange P et al. Vaginal lactobacilli,
microbial ﬂora, and risk of human immunodeﬁciency virus
and sexually transamitted disease acquisition. J Infect Dis
1999; 180: 1863–1868.
14. Cu-Uvin S, Hogan J, Caliendo A, Harwell J, Mayer KH, Carpenter CC. Association between bacterial vaginosis and
expression of human immunodeﬁciency virus type I RNA in
the female genital tract. Clin Infect Dis 2001; 33: 896–896.
15. Pheifer TA, Forsyth PS, Dufree MA et al. Nonspeciﬁc Vaginitis: The role of Hemophilus vaginalis and treatment with metronidazole. N Engl J Med 1978; 298: 1429–1434.
16. Eschenbach DA, Critchlow CW, Watkins H et al. A doseduration study of metronidazole for the treatment of nonspeciﬁc vaginosis. Scand J Infect Dis 1983; 40(Suppl.): 73–80.
17. Geller ML, Nelson AL. Diagnosis and treatment of recurrent
and persistent vaginitis. Women Health Prim Care 2003; 6: 537–
548.
18. Soper DE. Genitourinary infections and sexually transmitted
diseases. In: Berek JS, Adashi EY, Hillard PA (eds). Novak’s
Gynecology, 12th edn. Baltimore, MD: Williams & Wilkins,
1996; 430.
19. Hay P. Bacterial vaginosis. J Ped Obstet, Gynecol September/
October 2002; 28: 39.
20. Andersch B, Brandberg A, Holst E. The treatment of bacterial
vaginosis-an acidifying gel instead of antibiotic therapy.
Läkartidningen 1990; 87: 465–468.
21. Andersch B, Lindell D, Dahlen I, Brandberg A. Bacterial vaginosis and the effect of intermittent prophylactic treatment
with an acid lactate gel. Gynecol Obstet Invest 1990; 30: 114–119.
22. Boskey E, Telsch K, Whaley K, Moench T, Cone R. Acid Production by vaginal ﬂora in vitro is consistent with the rate
and extent of vaginal acidiﬁcation, infection, and immunity.
Infect Immun October 1999; 67: 5170–5175.

© 2006 Japan Society of Obstetrics and Gynecology

23. Faro S. Bacterial vaginosis (gardnerella vaginalis vaginitis).
In: Kaufman RH, Faro S (eds). Benign Diseases of the Vulva and
Vagina, 4th edn. St. Louis, MO: Mosby, 1994; 362.
24. Thomason J, Scaglione NJ. Bacterial vaginosis. In: Mead PB,
Hager WD, Faro S (eds). Protocols for Infectious Diseases in
Obstetrics and Gynecology, 2nd edn. London, UK: Blackwell
Science Inc., 2000; 270–277.
25. Chen KC, Amsel R, Eschenbach DA et al. Biochemical diagnosis of vaginitis; determination of diamines in vaginal ﬂuid.
J Infect Dis 1982; 145: 337–345.
26. Brand JM, Galask RP. Trimethylamine: The substance mainly
responsible for the ﬁshy odor often associated with bacterial
vaginosis. Obstet Gynecol 1986; 68: 682–685.
27. Boris S, Barbes C. Role played by lactobacilli in controlling
the population of vaginal pathogens. Microbes Infect 2000; 2:
543–546.
28. Bartlett JG, Onderdonk AB, Drude E et al. Quantitative
bacteriology of the vaginal ﬂora. J Infect Dis 1977; 136: 271–
277.
29. Cook RL, Tannock GW. The normal microﬂora of the vagina.
Proc Univ Otago Med Sch 1984; 762: 72–74.
30. Rosenstein IJ, Fontaine EA, Morgan D et al. Relation between
hydrogen peroxide-producing strains of lactobacilli and vaginosis – associated bacterial species in pregnant women. Eur
J Clin Microbiol Infect Dis 1997; 16: 517–522.
31. Aroutcheva A, Gariti D, Simon A et al. Defense factors of vaginal lactobacilli. Am J Obstet Gynecol August 2001; 185: 375–
379.
32. Andersch B, Forssman L, Lincoln K, Torstensson P. Treatment
of bacterial vaginosis with an acid cream: A comparison
between the effect of lactate-gel and metronidazole. Gynecol
Obstet Invest 1986; 21: 19–25.

251

