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Bacterial vaginosis (BV) is the common disease of adult women that effects vagina
leading to abnormal vaginal discharge due to the overgrowth of pathogenic bacteria.
The most common drugs used to eradicate BV is oral metronidazole, secnidazole,
tinidazole as well as vaginal metronidazole gel or clindamycin cream. This study aims
to compare the efficacy of oral and vaginal metronidazole for the eradication of BV. A
total 594 clinically diagnosed BV patients were enrolled in the study which were
randomly divided into two groups (1&2). Group 1 received 5gms metronidazole
vaginal gel daily for 5 days while group 2 were on oral metronidazole 400mg twice
daily for 5 days. All the patients were followed for 14 days. The patients were
considered cured if the microscopic examination didn't reveal any clue cells. The
mean age of patients in group 1 and group 2 was 32.7+2.1years and 33.4+1.5 years,
respectively. Majority of patients in both groups were in between the age group of
36-45 years. The results showed that the therapeutic cure rate was high in group 1
as compared to group 2 (92.59% vs 85.85%) with p-value 0.01. Furthermore, the

Email: chances of recurrence of BV was high in group 2 (OR with 95% CI = 2.05, 1.19-3.5)
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suggesting that metronidazole vaginal gel is more effective in the treatment of BV
as compared to oral metronidazole. The adverse events related to vaginal
metronidazole is less because of its local effect and is associated with good result
and relief of symptoms related to BV.
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INTRODUCTION

Bacterial Vaginosis (BV) is the most common adult
women disorder that affects vagina and is associated
with abnormal vaginal discharge, characterized by
reduction in the normal vaginal flora that is
lactobacillus and increasing number of other
pathogens including gram positive and gram negative
species of bacteria most commonly Escherichia coli,
Gardnerellavaginalis, Mycoplasma hominis, and
Mycoplasma curtisii™. BV increases the risk sexually
transmitted infections, preterm delivery and
spontaneous abortions”?. Additionally, BV also causes
premature rupture of membranes, infects fetal
membranes and amniotic fluids during pregnancy and
can cause postpartum fever. Vaginal discharge and
fishy smell are the common symptoms of BV but many
patients are asymptomatic“”. About 64% of BV is
observed in women with sexually transmitted
infection, up-to 20% in pregnant women and up-to 15%
of women who refer to gynecologist® . Amsel's criteria
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is usually used for the diagnosis of BV and is confirmed
if a patient had homogenous vaginal discharge,
vaginal pH >4.7, clue cell on gram stain and/or fishy
smell”. Once diagnosed, the management of BV is
another challenge for the gynecologists. Because of
no specific causative agent, the gynecologists has to
find effective therapy that not only treat BV but also
reduces the reoccurrence. Currently the treatment
approach is more likely empirical that involves the
use of nitroimidazoles, clindamycin and/or broad
spectrum antimicrobials to cover an-aerobics as well.
The first line treatment regimen includes 500mg
metronidazole oral, twice daily for 7 days, 2%
clindamycin cream intravaginal once daily for 7 days
or metronidazole gel intravaginal once daily for 5
days. However, short courses for these agents are less
effective to eradicate BV®. Similarly, the use of
antiseptic and probiotics are also effective in the
treatment of BV” but reoccurrence occurs and

21



EFFICACY OF METRONIDAZOLE VAGINAL VERSUS ORAL METRONIDAZOLE FOR THE TREATMENT OF BACTERIAL VAGINOSIS IN PESHAWAR PAKISTAN

extended follow up studies also reported the
reoccurrence rate of 50% within 6-12"" months.
Despite increasing knowledge in the field of medical
sciences, appropriate treatment is still lacking to cure
the disease. Though several treatment regimen have
been used for treating BV both separately and in
combinations®'*"” but in all these treatment
modalities metronidazole is the drug of choice in
treating BV". The current project was designed to
evaluate the efficacy of metronidazole vaginal gel
and oral metronidazole for the treatment of BV in
adult women visiting Khyber Teaching Hospital
Peshawar Pakistan.

METHODOLOGY

Study setting and ethics statement

The current study was conducted in the department
of Gyne and Obstetrics, Khyber Teaching Hospital
Peshawar Pakistan. The study was approved by the
ethical board, Khyber Teaching Hospital Peshawar
Pakistan. Written informed consent was also obtained
from all the participant of the study.

Inclusion Exclusion criteria & data collection

Non pregnant patients with confirmed BV according to
Amsel's criteria” and age between 18-45 were
enrolled in the study. Lactating mothers, pregnant
patients, patients with diabetes and/or patients not
willing to participate in the study were excluded from
the project.

Study Population

The present study includes total 594 diagnosed
bacterial vaginosis patients which were randomly
assigned in to two groups (1&2). The calculated
sample size was 297 cases in each group, 80% power of
study, taking expected percentage of effectiveness of
metronidazole vaginal gel and oral metronidazole in
the treatment of bacterial vaginosisi.e. 85% and 77%,
respectively"”. Sample size was calculated by using
computer program Power and Sample Size Calculation

version 2.1.31.The duration of the study was 12
months started from Jan 2016 to December 2016.
After complete physical and vaginal examination the
patients were put on standard therapies. Group 1
received metronidazole vaginal gel 5gm daily for 5
days while group 2 received oral metronidazole
400mg twice daily for 5 days. All the patients were
followed for 14 days. After follow-up visit the
participant were considered cured if they had no clue
cells on microscopy.

Statistical analysis

Statistical Package for Social Sciences (SPSS) version
20.0 were used to analyze the means and standard
deviations in each group. Chi-square was done to
determine the possible statistical difference between
groups 1 and group 2 patients. The graphs were
constructed using Graph-Pad Prism version 6.0. All the
statistical tests carried out were two tailed. P-value
<0.05 was considered significant.

RESULTS

In group 1, 118 (39.7%) of patients were in age group
36-45 years while 28 (9.5%) of patients were below 20
years of age. Similarly, 110 (37%) and 35 (11.8%) of
patients in group 2 were from the age group 36-45 and
below 20 years respectively. The mean age of
individuals in group 1 was 32.7+2.1 while in group 2,
the mean age was 33.4+1.5. The age wise distribution
of BV patients are summarizedin table 1.

After 14 days follow-up the presence/absence of clue
cell on microscopy was evaluated between groups.
There was statistically significant difference between
groups with p-value 0.01. The absence of clue cell on
microscopy confirmed the patient, treated. The
vaginal metronidazole (92.59%) was more effective as
compared with oral metronidazole (85.85%) (table 2).
Furthermore, patients using metronidazole oral have
5% change of BV reoccurrence (OR = 2.05 95% CI =
1.19-3.5). Figure 1 shows the presence and absence of
clue cells between group 1 and group 2.

Table 1: Distribution of age between groups

Group-1 (Metronidazole vaginal gel)

Group-2 (Oral Metronidazole)

No. % No. %
<20 28 09.5 35 11.8
20-25 61 20.5 63 21.2
26-35 90 30.3 89 30.0
36-45 118 39.7 110 37.0
Total 297 100.00 297 100.0
Mean+SD 32.7£2.1 33.4+1.5
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Table 1: Distribution of age between groups

Clue cells Group-1 Curerate% Group-2 Curerate% x*value p-value OR (95% CI)
$o 22725 92.59 1525 85.85 6.32 0.01 205
- ’ ) ) ) (1.19-3.5)

Total 297 297

Bl group 1

2
clue cells after therapy W grup
p-value = 0.01

clue cells hefore therapy

200 300

Figure 1: Clue cells between group 1 & group 2 before and after metronidazole therapy

Bacterial vaginosis (BV) is currently regarded as the
most prevalent cause of vaginal infection in women of
reproductive age"”. Bacterial vaginosis can also have
a significant impact on a women's quality of life. The
significance of BV lies not only in causing lower genital
tract symptoms but more importantly in causing
obstetrical and gynecological complication. BV is
strongly associated with preterm delivery and is now
regarded as common cause of upper genital tract
infection that occur during pregnancy and those
following surgical procedure™. To treat BV, oral
metronidazole is the drug of choice . Other treatment
regimens have also been used including secnidazole,
tinidazole and clindamycin but their effect was
similar to metronidazole, in fact metronidazole was
found to be superior in treating certain species of
bacteria's". The present study was designed to find
the efficacy of metronidazole oral vs metronidazole
vaginal gel for the treatment of BV. 594 non pregnant
BV patients participated in the study which were
randomly divided into two groups (1&2) with 297
patients in each group. Group 1 received
metronidazole vaginal gel 5gm daily for 5 days while
group 2 patients were given 400mg twice a day oral
metronidazole for 5 days and all the patients were
followed for 14 days. The patients were considered
cured if she had no clue cells upon microscopy. The
analysis of the study shows that metronidazole
vaginal gel was more effective in treating BV as
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compared to oral metronidazole (p value = 0.01). The
cure rate for metronidazole vaginal is 92.59% which is
higher than oral metronidazole 85.85%. Different
literatures have been published which also prefers
the use of vaginal metronidazole when compared oral
and vaginal metronidazole though we have achieved
high cure rates compared to other studies"’™.
Similarly, the risk of reoccurrence with oral
metronidazole is increased as compared to vaginal
metronidazole (OR= 2.05, 95%Cl = 1.19-3.5),
consistent with published literatures in 2006, in which
the rate of reoccurrence with oral metronidazole is
high®*" rather than vaginal metronidazole®.

The vaginal metronidazole is safe even if the dose of
metronidazole is increased according to the published
literature which uses 1.3% rather than 0.75% because
the effect is local not systemic, according to the
published data peak plasma concentration after oral
and vaginal metronidazole in 15.56pg/ml and 1.86
pg/ml respectively”, which also leads to lesser
adverse events and increases tolerability®. Similarly,
metronidazole is CYP450 inhibitor so co-
administration of drugs that are CYP450 inducers
carbamazepine, phenobarbital, phenytoin etc. may
interact with metronidazole leading to drug-drug
interaction. Thus the vaginal administration may be
helpful not only in the reduction of adverse drug
events but also avoid drug-drug interactions®.
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CONCLUSION

The current project conclude that metronidazole
vaginal gel has superior action in treating bacterial
vaginosis as compared to oral metronidazole. If both
vaginal and oral metronidazole have similar efficacy,
even then the vaginal metronidazole might be
recommended for the treatment of BV because it
reduces adverse events and minimize drug interaction
due toits local effect.
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Limitation of the study

Multicenter studies as well as extended follow-up
studies with large sample was the limitation of our
study.

REFERENCES

1. Kumar N, Behera B, Sagiri SS, Pal K, Ray SS, Roy S.
Bacterial vaginosis: Etiology and modalities of
treatment—A brief note. Journal of pharmacy &
bioallied sciences. 2011;3(4):496.

2. Bradshaw CS, Morton AN, Hocking J, Garland SM,
Morris MB, Moss LM, et al. High recurrence rates
of bacterial vaginosis over the course of 12
months after oral metronidazole therapy and
factors associated with recurrence. The Journal
of infectious diseases. 2006;193(11):1478-86.

3. Mohammad-Alizadeh S, Dokhanchi T, Hakimi S,
Javadzadeh Y, Takallu L, Gharabaghi PM. The
Addition of Vitamin C Vaginal Tablets to Oral
Metronidazole and its Effect on the Treatment
and Recurrence of Bacterial Vaginosis: A
Randomized Triple-Blind Clinical Trial.
INTERNATIONAL JOURNAL OF WOMENS HEALTH
AND REPRODUCTION SCIENCES. 2017;5(3):193-9.

4. Fethers KA, Fairley CK, Hocking JS, Gurrin LC,
Bradshaw CS. Sexual risk factors and bacterial
vaginosis: a systematic review and meta-
analysis. Clinical Infectious Diseases.
2008;47(11):1426-35.

5. Tavana Z, Zolghadri J, Hadaiegh MJ, Pourdast T.
The effect of treatment of bacterial vaginosis on
pregnancy outcome. The Iranian Journal of
Obstetrics, Gynecology and Infertility.
2010;13(5):1-7.

6. Fettweis JM, Brooks JP, Serrano MG, Sheth NU,
Girerd PH, Edwards DJ, et al. Differences in
vaginal microbiome in African American women
versus women of European ancestry.
Microbiology. 2014;160(10):2272-82.

7. Amsel R, Totten PA, Spiegel CA, Chen KC,

ABMS oL 2no.+

EFFICACY OF METRONIDAZOLE VAGINAL VERSUS ORAL METRONIDAZOLE FOR THE TREATMENT OF BACTERIAL VAGINOSIS IN PESHAWAR PAKISTAN

10.

11.

12.

13.

14.

15.

16.

17.

18.

Eschenbach D, Holmes KK. Nonspecific vaginitis:
diagnostic criteria and microbial and
epidemiologic associations. The American
journal of medicine. 1983;74(1):14-22.

Bradshaw CS, Sobel JD. Current treatment of
bacterial vaginosis—limitations and need for
innovation. The Journal of infectious diseases.
2016;214(suppl_1):514-S20.

Donders GG, Zodzika J, Rezeberga D. Treatment
of bacterial vaginosis: what we have and what we
miss. Expert opinion on pharmacotherapy.
2014;15(5):645-57.

Lofmark S, Edlund C, Nord CE. Metronidazole is
still the drug of choice for treatment of anaerobic
infections. Clinical infectious diseases.
2010;50(Supplement_1):516-523.

Falagas M, Betsi G, Athanasiou S. Probiotics for
the treatment of women with bacterial vaginosis.
Clinical Microbiology and Infection.
2007;13(7):657-64.

Ferris DG, Litaker MS, Woodward L, Mathis D,
Hendrich J. Treatment of bacterial vaginosis: a
comparison of oral metronidazole,
metronidazole vaginal gel, and clindamycin
vaginal cream. The Journal of family practice.
1995;41(5):443-9.

URFATAJ MJ, HANIF A. Comparison of Intravaginal
Versus Oral Metronidazole in the Treatment of
Bacterial Vaginosis in Obstetrical Patients. Age
(years).31(1.8):32.7-3.1.

Schwebke JR, Desmond RA, Oh MK. Predictors of
bacterial vaginosis in adolescent women who
douche. Sexually transmitted diseases.
2004;31(7):433-6.

Nansel TR, Riggs MA, Yu K-F, Andrews WW,
Schwebke JR, Klebanoff MA. The association of
psychosocial stress and bacterial vaginosis in a
longitudinal cohort. American journal of
obstetrics and gynecology. 2006;194(2):381-6.
Petrina MA, Cosentino LA, Rabe LK, Hillier SL.
Susceptibility of bacterial vaginosis (BV)-
associated bacteria to secnidazole compared to
metronidazole, tinidazole and clindamycin.
Anaerobe. 2017;47:115-9.

Hanson JM, McGregor JA, Hillier SL, Eschenbach
DA, Kreutner AK, Galask RP, et al. Metronidazole
for bacterial vaginosis. A comparison of vaginal
gel vs. oral therapy. The Journal of reproductive
medicine. 2000;45(11):889-96.

Bistoletti P, Fredricsson B, Hagstrom B, Nord C-E.
Comparison of oral and vaginal metronidazole
therapy for nonspecific bacterial vaginosis.
Gynecologic and obstetric investigation.
1986;21(3):144-9.

24



19.

20.

21.

22.

Brandt M, Abels C, May T, Lohmann K, Schmidts-
Winkler I, Hoyme U. Intravaginally applied
metronidazole is as effective as orally applied in
the treatment of bacterial vaginosis, but exhibits
significantly less side effects. European Journal
of Obstetrics & Gynecology and Reproductive
Biology. 2008;141(2):158-62.

Voorspoels J, Casteels M, Remon JP, Temmerman
M. Local treatment of bacterial vaginosis with a
bioadhesive metronidazole tablet. European
Journal of Obstetrics & Gynecology and
Reproductive Biology. 2002;105(1):64-6.
Bradshaw C, Tabrizi S, Fairley C, Morton A,
Rudland E, Garland S. The association of
Atopobium vaginae and Gardnerella vaginalis
with bacterial vaginosis and recurrence after oral
metronidazole therapy. The Journal of infectious
diseases. 2006;194(6):828-36.

Sobel JD, Ferris D, Schwebke J, Nyirjesy P,

ABMS oL 2no.+

EFFICACY OF METRONIDAZOLE VAGINAL VERSUS ORAL METRONIDAZOLE FOR THE TREATMENT OF BACTERIAL VAGINOSIS IN PESHAWAR PAKISTAN

23.

24.

25.

Wiesenfeld HC, Peipert J, et al. Suppressive
antibacterial therapy with 0.75% metronidazole
vaginal gel to prevent recurrent bacterial
vaginosis. American journal of obstetrics and
gynecology. 2006;194(5):1283-9.

Alper MM, Barwin BN, McLean WM, McGilveray 1J,
Sved S. Systemic absorption of metronidazole by
the vaginal route. Obstetrics and gynecology.
1985;65(6):781-4.

Chavoustie SE, Jacobs M, Reisman HA, Waldbaum
AS, Levy SF, Hillier SL, et al. Metronidazole
vaginal gel 1.3% in the treatment of bacterial
vaginosis: A dose-ranging study. Journal of lower
genital tract disease. 2015;19(2):129.

CYP2C9 CC, CYP2D6 CA. The effect of
cytochrome P450 metabolism on drug response,
interactions, and adverse effects. Am Fam
Physician. 2007;76:391-6.

25



