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Abstract

Objective: To evaluate the efficacy and tolerability of a vaginal pessary containing 750 mg of
metronidazole and 200 mg of miconazole nitrate used daily for 7 days in the treatment of vaginitis.
Methods:Ninety-twowomenwith vaginitis participated in this phase 3 studyusingone vaginalpessary
daily for 7 days.Gynecological andmicrobiological evaluationswere carried out prior to and following
treatment. Results: Reductions occurred in symptoms and signs of vaginitis. Clinical cure rate was
87.7%, while the cure rates according to microscopy and Candida albicans culture were 81.8% and
73.9%, respectively. The cure rate for bacterial vaginosiswas 75% andculture ofGardnerella vaginalis
turned negative in 63.6% of cases following treatment. The medication was well tolerated. Conclu-
sion: Use of a combination of 750 mg of metronidazole and 200 mg of miconazole in a single daily
application was found to be effective in the treatment of the most common causes of vaginitis.
© 2008 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd.
All rights reserved.
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1. Introduction

Infections of the lower genital tract are one of the principal
reasons for women to seek gynecological care [1]. Through-
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ternational Federation ofGynecolo
out their lifetime, 75% of women will have at least one
episode [2]. A projection for Brazil estimates that the costs
resulting from vaginitis are close to US $80 million annually
[3]. Bacterial vaginosis, candidiasis, and trichomonas are
together responsible for more than 90% of all vaginal
infections [4–6].

Vaginal applications of miconazole nitrate are known to
give excellent results in the treatment of fungal vaginitis,
and vaginally applied metronidazole is effective in the
treatment of bacterial vaginosis [7].
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The principal objective of the present study was to
evaluate the efficacy and tolerability of a vaginal pessary
containing 750 mg of metronidazole and 200 mg of
miconazole nitrate applied daily for 7 days for the treatment
of vaginitis caused by Candida sp., Trichomonas vaginalis,
and bacterial vaginosis.

2. Materials and methods

An open, noncomparative, prospective, multicenter phase 3 trial
was carried out in 5 research centers in Brazil. The protocol of the
Table 1 Symptoms and physical genital alterations indicative of
of treatment with metronidazole and miconazole nitrate

Baseline

n (%)

Yeast
vaginitis

Bacterial
vaginosis

(n=21) (n=16)

Symptoms
Perception of vaginal abnormality
None 4 (19) 9 (56)
Any 17 (81) 7 (44)

Pruritus
None 2 (10) 10 (62.5)
Any 19 (90) 6 (37.5)

Vaginal irritation
None 3 (14) 9 (56)
Any 18 (86) 7 (44)

Pain
None 9 (42) 12 (75)
Any 12 (58) 4 (25)

Dyspareunia
None 4 (19) 9 (56)
Any 15 (71) 3 (19)
Not evaluated 2 (10) 4 (25)

Physical alterations
Vulvar inflammation
Absent 10 (47) 13 (81)
Present 11 (53) 3 (19)

Vulvar erosion
Absent 16 (76) 16 (100)
Present 5 (24) 0

Vaginal discharge
Absent 0 0
Present 21 (100) 16 (100)

Vaginal inflammation
Absent 3 (14) 10 (62,5)
Present 18 (86) 6 (37.5)

Vaginal erosion
Absent 20 (95) 16 (100)
Present 1 (5) 0

Cervicitis
Absent 9 (42) 8 (50)
Present 12 (58) 8 (50)

Cervical erosion
Absent 20 (95) 13 (81)
Present 1 (5) 3 (19)
study was approved by the internal review board of each center
and by the National Ethics Committee of the Brazilian Ministry of
Health (CONEP).

Ninety-two women between 18 and 45 years of age, clinically
diagnosed with fungal vaginitis, bacterial vaginosis, T. vaginalis,
or mixed infections were selected for inclusion in the study. All
women agreed to participate in the trial and signed an informed
consent form prior to initiation.

The exclusion criteria consisted of women with a known
sensitivity to azole derivatives; pregnant or breastfeedingwomen;
women with any gynecological condition that contraindicated the
vulvovaginitis before (baseline) and 22 days after the initiation

Day 22

n (%)

No identifiable
cause

Yeast
vaginitis

Bacterial
vaginosis

No identifiable
cause

(n=35) (n=21) (n=16) (n=35)

22 (63) 19 (90) 16 (100) 35 (100)
13 (37) 2 (10) 0 0

20 (57) 19 (90) 16 (100) 34 (97)
15 (43) 2 (10) 0 1 (3)

22 (63) 19 (90) 16 (100) 34 (97)
13 (37) 2 (10) 0 1 (3)

24 (68.5) 19 (90) 16 (100) 34 (97)
11 (31.5) 2 (10) 0 1 (3)

19 (54) 16 (76) 13 (81) 24 (68.5)
15 (43) 2 (10) 0 1 (3)
1 (3) 3 (14) 3 (19) 10 (28.5)

25 (71) 21 (100) 16 (100) 35 (100)
10 (29) 0 0 0

34 (97) 21 (100) 16 (100) 35 (100)
1 (3) 0 0 0

2 (6) 19 (90) 14 (87.5) 29 (83)
33 (94) 2 (10) 2 (12.5) 6 (17)

27 (77) 20 (95) 16 (100) 35 (100)
8 (23) 1 (5) 0 0

35 (100) 21 (100) 16 (100) 35 (100)
0 0 0 0

28 (80) 20 (95) 16 (100) 34 (97)
7 (20) 1 (5) 0 1 (3)

33 (94) 21 (100) 16 (100) 34 (97)
2 (6) 0 0 1 (3)
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use of vaginal pessaries; women who used any other local or
systemic antibacterial, antiprotozoal, or antifungal agent in the
2 weeks preceding initiation of the study or during the study
period; women with sexually transmitted diseases other than
vaginitis; women with a history of recurrent candidiasis (4 or more
episodes per year); users of intrauterine devices, spermicides or
diaphragms; women with metabolic or immunological disorders;
and those with abnormal uterine bleeding.

The mean age of the participants was 31.2±7.1 years (median,
31 years; range, 18–45 years). Of the 92 women enrolled, 61.6%
reported having a stable sexual partner, and 86.3% had only 1
sexual partner at the time of the study. Oral contraception was
usedby 23.3% of thewomenat the time of enrollment,while 21.9%
used condoms, 21.9% did not use any method of contraception,
and 34.2% used some other form of contraception (injectable
combination contraceptive, injectable progestin contraceptive,
hormonal implantation, or the calendar method). The duration of
signs and symptoms was 63.7±106.4 days (range, 2–510 days).

The participants included in the study were evaluated at 3
time points. During the first visit (baseline), a history was ob-
tained and clinical and gynecological examinations were per-
formed. The severity of symptoms was registered using the
following scoring system: 0 = absent; 1 = mild (present without
causing discomfort); 2 = moderate (causing discomfort); and 3 =
severe (discomfort that interfered with daily activities). Par-
ticipants with 2 ormore symptoms and 1 ormore signs of vaginitis
were clinically diagnosed as having vaginitis, and received the
study medication prior to obtaining their microbiological results.
Table 2 Physical characteristics of vaginal discharge before (base
with metronidazole and miconazole nitrate

Physical characteristics Baseline Days 8–10
(n=73) (n=73)

n (%) n (%)

Quantity
Absent – 26 (35.6)
Sparse 12 (16.4) 32 (43.8)
Moderate 49 (67.1) 13 (17.8)
Excessive 12 (16.4) 2 (2.7)
Not evaluated – –

Consistency
Thick 22 (30.1) 24 (32.9)
Coagulated 21 (28.8) 9 (12.3)
Homogeneous 25 (34.2) 24 (32.9)
Purulent 5 (6.8) –
Not evaluated – 16 (21.9)

Odor
Strong 6 (8.2) –
Mild 15 (20.5) 6 (8.2)
None 38 (52.1) 63 (86.3)
Fishy 14 (19.2) –
Not evaluated – 4 (5.5)

Color
Clear 5 (6.8) 31 (42.5)
White 52 (71.2) 19 (26.0)
Greenish-yellow/brown 11 (15.1) 12 (16.4)
Bloody 3 (4.1) –
Gray 2 (2.7) –
Not evaluated – 11 (15.1)
Vaginal samples were collected using a swab and spatula
(posterior vaginal fornix) for pH measurement, sniff test,
bacterioscopy, and culture. The tests carried out for bacterial
vaginosis were: (1) a fishy odor of the volatile amines in vaginal
discharge by adding a solution of 10% potassium hydroxide for
the positive sniff test; (2) pH measurement; (3) evaluation of the
characteristics of vaginal discharge; and (4) microscopy of
smears including assessment of clue cells, Lactobacillus, and
cellularity. If bacterioscopy was negative for presence of clue
cells, culture was then performed.

Vulvovaginal candidiasis was defined by the identification of
hyphae/spores on wet smears following the addition of 10%
potassium hydroxide. Culture for Candida was always per-
formed, irrespective of whether microscopy was positive or not.

T. vaginalis was characterized by the detection of a typically
mobile protozoan on vaginal wet smear using 0.9% physiological
saline solution. Culture of T. vaginaliswas carried out in all cases
except when microscopy was positive.

The participants were directed to insert 1 vaginal pessary
containing 750 mg of metronidazole and 200 mg of miconazole
nitrate daily for 7 consecutive nights. They were counseled to
abstain from sexual intercourse and to avoid alcohol during the
week of treatment. Each participant's partner was asked to use
condoms during sexual intercourse outside the period of use of
the medication. The women were also instructed not to use any
agent that could alter vaginal pH, such as a vaginal douche.

At the end of the treatment (visit 2), 8–10 days after its
initiation, repeat tests were carried out, and participants were
line), 8–10 days, and 22 days following initiation of treatment

Day 22 McNemar test
(n=73)

n (%)

41 (56.2) Baseline vs Days 8–10: χ21=24.04; Pb0.001
23 (31.5)
7 (9.6) Baseline vs Day 22: χ21=39.0; 2 Pb0.001
1 (1.4)
1 (1.4)

19 (26.0) Baseline vs Days 8–10: χ21=6.26; Pb0.025
3 (4.1)

22 (30.1) Baseline vs Day 22: χ21=7.56; Pb0.01
1 (1.4)

28 (38.4)

2 (2.7) Baseline vs Days 8–10: χ21=26.28; Pb0.001
2 (2.7)

59 (80.8) Baseline vs Day 22: χ21=29.03; Pb0.001
1 (1.4)
9 (12.3)

30 (41.1) Baseline vs Days 8–10: χ21=24.30; Pb0.001
16 (21.9)
7 (9.6) Baseline vs Day 22: χ21=26.28; Pb0.001
1 (1.4)
1 (1.4)

18 (24.7)



Table 3 Cervical/vaginal smear evaluations before (baseline), 8–10 days, and 22 days following initiation of treatment with
metronidazole and miconazole nitrate

Evaluation of
cervical/vaginal smears

Baseline Days 8–10 Day 22 McNemar test
(n=73) (n=73) (n=73)

n (%) n (%) n (%)

Candida albicans
Negative 64 (87.7) 73 (100) 73 (100) Baseline vs Days 8–10: χ21=7.10; Pb0.01
Positive 9 (12.3) – – Baseline vs Day 22: χ21=7.10; Pb0.01

Clue cells
Negative 53 (72.6) 70 (95.9) 65 (89.0) Baseline vs Days 8–10: χ21=14.45; Pb0.001
Positive 20 (27.4) 3 (4.1) 8 (11.0) Baseline vs Day 22: χ21=7.58; Pb0.01

Lactobacilli
Negative 29 (39.7) 18 (24.7) 16 (21.9) Baseline vs Days 8–10: χ21=4.32; Pb0.05
Positive 44 (60.3) 55 (75.3) 57 (78.1) Baseline vs Day 22: χ21=6.04; Pb0.02

Spores
Negative 60 (82.2) 73 (100) 70 (95.9) Baseline vs Days 8–10: χ21=11.08; Pb0.001
Positive 13 (17.8) – 3 (4.1) Baseline vs Day 22: χ21=5.79; Pb0.02
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asked about their health in general and specifically about their
symptoms of vaginitis. Vaginal samples were collected for repeat
testing using the same exams carried out at visit 1. Adverse
events were registered according to their intensity (mild, mode-
rate, or severe) and according to causal relationship (definite,
probable, possible, improbable, no causal relationship). Adher-
ence to the treatment was evaluated by direct questioning.

Twenty-two days following initiation of the treatment (visit 3),
a repeat of the same tests was carried out. Adverse events were
reported spontaneously by the participants in response to non-
suggestive questioning, orweredirectly observed by theexaminer.

McNemar test was used for comparison of qualitative varia-
bles between the first visit and visits 2 and 3. Wilcoxon test was
used for comparison of quantitative variables.

3. Results

Of the 92 participants enrolled in the study, 12 women were
found to have deviated from the protocol for a variety of
reasons, while a further 6 abandoned treatment and 1 with-
Table 4 Microbiological evaluations of vaginal samples before (ba
with metronidazole and miconazole nitrate

Isolated
microorganisms

Baseline Days 8–10
(n=73) (n=73)

n (%) n (%)

Trichomonas vaginalis
No growth 72 (98.6) 72 (98.6)
Growth 1 (1.4) 1 (1.4)

Candida albicans
No growth 50 (68.5) 72 (98.6)
Growth 19 (26.0) 1 (1.4)
Suspicious 4 (5.5) –

Gardnerella vaginalis
No growth 49 (67.1) 67 (91.8)
Growth 21 (28.8) 6 (8.2)
Suspicious 2 (2.7) –
Not evaluated 1 (1.4) –
drew her consent. Therefore, 73 patients were considered in
the efficacy analysis and 91 in the analysis of tolerability.

According to clinical diagnosis, fungal vaginitis was the
most prevalent form of vaginitis (29.3%; n=27), followed by
bacterial vaginosis (17.3%; n=16). T. vaginalis was clinically
diagnosed in only 1.08% (n=1) of the participants. It should
also be emphasized that there was a high percentage of
women inwhom itwas not possible to establish the etiological
agent and/or in whom the infection was diagnosed as mixed
(34.7%; n=32). In a further 16 women (17.3%), no information
was available for the clinical diagnosis.

The symptoms and physical genital alterations indicative
of vulvovaginitis before and 22 days after initiation of the
treatment are shown in Table 1. The physical characteristics
of vaginal discharge throughout the study period are shown
in Table 2.

There were significant alterations in vaginal pH, restoring
to normality, before (at baseline) compared with 22 days
following initiation of treatment (Wilcoxon test=132.5;
Pb0.001).
seline), 8–10 days, and 22 days following initiation of treatment

Day 22 McNemar test
(n=73)

n (%)

73 (100) –
–

67 (91.8) Baseline vs Days 8–10: χ21=16.05; Pb0.001
6 (8.2)

– Baseline vs Day 22: χ21=8.47; Pb0.01

65 (89.0) Baseline vs Days 8–10: χ21=11.53; Pb0.001
6 (8.2)
2 (2.7) Baseline vs Day 22: χ21=8.47; Pb0.01

–
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Themicroscopic evaluations of cervical/vaginal smears and
the cultures of vaginal secretions are described in Tables 3 and
4, respectively. The cure rates confirmed by microscopy and
culture of C. albicans were 81.8% (Pb0.02) and 73.9%
(Pb0.01), respectively. The bacterial vaginosis cure rate con-
firmed by Amsel criteria was 75% (Pb0.01) and culture of
G. vaginalis turned negative in 63.6% of cases following
treatment.

Twenty-two women (24.2%) reported at least 1 adverse
event. Of these, 14 (15.4%) reported an adverse event thatwas
described as possibly, probably, or definitely related to the
study medication, the most frequent being vaginal or vulval
burning. In the great majority of cases (81.5%), events were
mild and only 1 report of dysmenorrhea and 1 of headache
were considered severe. Fourteen (51.9%) of the 27 adverse
events were considered to be possibly, probably, or definitely
related to the study medication, and 12/14 (85.7%) of the
events related to the medication were considered mild.

4. Discussion

Recognition of the importance of vaginitis and its association
with sexually transmitted diseases and with adverse repro-
ductive prognoses [8–10] has led to a search for better and
more comprehensive treatment options.

There is a wide range of differential diagnoses for vaginal
discharge and the success of treatment often depends on the
correct diagnosis [5]; nevertheless, a large percentage of
patients are treated without carrying out complementary
tests. The availability of wide-spectrum therapeutic options
covering the principal causes of vaginitis, and the absence of
diagnosis in 30% of patients even after supplementary evalua-
tion, explains why so many gynecologists use these formula-
tions [11,12]. Wrong diagnosis or the failure to diagnose other
associated infections, principally in cases of bacterial vagi-
nosis and T. vaginalis, may lead to inappropriate treatment,
recurrence, and reinfection.

The use of a combination of 750 mg of metronidazole and
200 mg of miconazole nitrate in the form of a single daily
application used for 7 consecutive days achieved a remark-
able general improvement in the symptoms and signs of
vaginitis, with clinical cure in 87.7% of women. These results
are in agreement with the studies published by Özyurt et al.
[13], Kukner et al. [14], and Morton [15] on the vaginal use of
an association of 500 mg of metronidazole and 100 mg of
miconazole nitrate in 2 daily applications for 7 or 14 days, in
which clinical cure ranged from 73% to 91% [13–15].

In the present study, the cure rates confirmed by mi-
croscopy and culture of C. albicans were 81.8% and 73.9%,
respectively. Our findings are similar to those reported in the
literature; the rate of microbiological cure in the treatment
of vaginitis using topical miconazole for fungal infections
caused by Candida sp., according to the literature, ranges
from 81.0% to 84.4% when a topical association of metroni-
dazole andmiconazole is used [14–16]. The topical treatment
of candidiasis with azole compounds leads to a relief of
symptoms and negative culture in around 70%–90% of
patients [7,16–19].

Measures of therapeutic efficacy are dependent on
reliable confirmation tests for bacterial vaginosis, and the
patients' symptoms should obviously be considered when the
results of therapy are evaluated. There were significant
alterations in the sniff test (Pb0.01), in vaginal pH (Pb0.01),
and in the presence of clue cells (Pb0.01), confirming
efficacy with a cure of 75% according to Amsel criteria [20].
The short-term cure rate for the treatment of bacterial
vaginosis with the use of topical metronidazole, according to
the literature, exceeds 80% although the 3-month recurrence
rate is high (30%) [7,21,22]. The objective in the treatment of
bacterial vaginosis is to reestablish a normal vaginal en-
vironment by reducing the abnormal vaginal flora associated
with bacterial vaginosis, thereby avoiding a negative impact
on the growth of normal species of Lactobacilli. In our
evaluation, therewas a significant increase in the presence of
Lactobacilli in the vaginal smears examined at the end of the
study. Culture of G. vaginalis turned negative in 63.6% of
cases following treatment compared to baseline testing;
however, it is known that culture is not a good method for
diagnosing bacterial vaginosis. Culture of G. vaginalis is
positive in 36%–55% of women even when no clinical signs
or symptoms of bacterial vaginosis are present, resulting
in a low positive predictive value. This method is not,
therefore, recommended for the diagnosis of vaginosis and
should not be used to define therapy or as an evaluation of
cure following treatment [23]. The rate of microbiological
cure for the treatment of bacterial vaginosis, according to the
literature, varies from 86.6% to 93.4% when an association of
topical metronidazole and miconazole is used [13–15].

Only one woman had positive microscopy and culture of
T. vaginalis, and repeat testing was normal by the end of the
study.

Topical treatment with azole and nitroimidazole com-
pounds reduces the incidence of the adverse events more
commonly reported with the oral use of these therapies [24].
Topical treatment of candidiasis with any azole compound
rarely provokes adverse reactions, although vulvovaginal
burning and irritation may occur [1]. The principal advantage
of using topical metronidazole is the greater reduction in
gastrointestinal symptoms. In addition, disulfiram-like reac-
tions may occur, as well as the development of symptomatic
vulvovaginal candidiasis following treatment (10%–30%)
[1,8,25,26]. The incidence of post treatment yeast vaginitis
in those patients with a diagnosis of bacterial vaginosis in this
study was 12.5%, confirmed by microscopy or culture. In the
present study the medication was well tolerated. The great
majority of events were mild, consisting of vaginal or vulval
burning following initiation of vaginal pessary use. One
participant experienced slight abdominal pain and another
experienced nausea with use of the medication. Just over
half of these events were considered to be at least possibly
related to the study medication.

In conclusion, the use of a combination of 750 mg of
metronidazole and 200 mg of miconazole nitrate in one daily
application for 7 consecutive days proved effective in the
treatment of the most common causes of vaginitis and was
well tolerated by users.
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