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Abstract

Objective : To compare the effectiveness of single hydrogen peroxide vaginal douching and
a single oral dose of metronidazole for the treatment of bacterial vaginosis.

Method : A randomized trial was performed at the outpatient clinic in King Chulalongkorn
Memorial Hospital. 142 patients diagnosed as having bacterial vaginosis were randomly allocated into
two groups. The subjects in the first group were douched with 20 milliliters of 3 per cent hydrogen
peroxide and received an oral placebo. The subjects in the second group received oral metronidazole 2
grams orally and were douched with a placebo. The cure rate in each group was assessed using Amsel’s
criteria 2 weeks after treatment.

Result : The cure rate in the subjects treated with hydrogen peroxide douching was lower
than the cases who received oral metronidazole (62.5% versus 78.6%, p-value = 0.036). Rate of gastro-
intestinal side effects in metronidazole group was higher than in the hydrogen peroxide group (48.6%
versus 13.9%, p-value < 0.001).

Conclusion : Single hydrogen peroxide vaginal douching was less effective than a single oral
dose of metronidazole in the treatment of bacterial vaginosis.
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Bacterial vaginosis is the most common
cause of abnormal vaginal discharge in reproductive
aged women(1), It results from a shift in bacteria in
the vagina from the normal peroxide-producing lacto-
bacilli to a polymicrobial group consisting of anae-
robes, Gardnerella vaginalis and Mycoplasma homi-
nis(2,3). Recent studies have confirmed its associa-
tion with several obstetric and gynecologic compli-
cations, including acute pelvic inflammatory disease,
posthysterectomy infection and preterm labor(4-10),
Standard treatment regimens for bacterial vaginosis
include a 7 days course or single- oral dose of metro-
nidazole, oral clindamycin, clindamycin vaginal cream
and metronidazole vaginal gel(1,11). Topical formu-
lations have the advantage of reduced systemic side
effects but are significantly more expensive compared
to metronidazole(11),

Hydrogen peroxide (HyO») production has
been proposed as a mechanism by which lactobacilli
may inhibit the growth of other vaginal organisms(12),
Studies on the association between vaginal microflora
and bacterial vaginosis supported the hypothesis that
H,05-producing vaginal lactobacilli protect against
acquisition of bacterial vaginosis(13), One study
reported the efficacy of using a single vaginal washout
with 3 per cent HyO, for the treatment of bacterial
vaginosis(14), however, it was not a controlled trial.
For testing the effectiveness of single 3 per cent HyOp
vaginal douching in the treatment of bacterial vagino-
sis, the present randomized study was conducted to
compare the effectiveness between single 3 per cent
H,O, vaginal douching and single oral dose of
metronidazole.

MATERIAL AND METHOD

This study was carried out as a randomized
double-blind controlled trial. The protocol was
approved by the Institutional Review Board and con-
ducted at the outpatient gynecologic clinic in King
Chulalongkorn Memorial Hospital, Bangkok, Thai-
land. Patients who were diagnosed as having bacterial
vaginosis and aged between 15 and 45 years were
required to give written consent prior to entry into the
study. For diagnosis of bacterial vaginosis, it required
at least three signs of the Amsel criteria(15). The
criteria include: 1) having homogeneous vaginal dis-
charge; 2) vaginal pH greater than 4.5; 3) positive
fishy odor when 10 per cent potassium hydroxide was
added to vaginal secretion; and 4) presence of clue
cells more than 20 per cent of epithelial cells on a
saline wet mount. The subjects who met one or more
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of the following criteria were excluded from the study:
1) history of HyO5 or metronidazole allergy; 2) having
taken antibiotic treatment within two weeks prior to
trial entry or required antibiotics for other diseases; 3)
pregnancy; 4) immuno-compromised included HIV-
infected; 5) diabetes mellitus; 6) current use of intra-
uterine device; 7) menopause; and 8) vaginal or cer-
vical ulceration or coinfections.

A computer-generated random number was
used to allocate the subjects who met the eligibility
criteria into two groups to receive HpyOo vaginal
douche or oral metronidazole. Investigators and sub-
Jects were blinded to treatment. Because of the diffe-
rence in route of drug administration, double dummies
were used for blinding the treatment arm. Metro-
nidazole used in this study was a 500 mg tablet (B.J.
Limited, Thailand). The oral placebo, produced by
the same company, had a similar color and shape as
metronidazole. This study used either 3 per cent HyO,
or placebo for douching the subjects. Clean water was
used as placebo.

The eligible patients were randomly allo-
cated into two groups. The subjects in the first group
received oral placebo and were douched with Hy,0,
while the second group received oral metronidazole
and were douched with placebo. They had to take 4
tablets of oral medications (metronidazole or visually
identical placebo) at the clinic. Vaginal douching was
performed by the investigators by inserting a vaginal
speculum and use of 20 milliliters of fluid (3%H,0,
or clean water) in a sterilized syringe while the patient
was in the lithotomy position. After douching, the sub-
jects had to wait about three minutes before changing
position.

To avoid co-intervention and contamination,
the subjects were instructed not to take any other
antibiotics and not to use other vaginal preparations
during the study period. They were followed-up at 2
weeks after treatment for outcome measurement. The
patients were instructed to avoid sexual intercourse
and to observe any symptoms related to the side
effects that occurred before the follow-up visit. The
primary outcome was the cure rate. Cure was assessed
by the investigators who did not know the treatment
arm and measured by using Amsel’s criteria. To be
defined as "cure", the absence of at least three of
Amsel’s criteria was needed(16). Symptoms after
treatment were measured for evaluation of the side
effects. Gastrointestinal side effects included nausea,
vomiting and unpleasant taste. The subjects who had
symptoms that reduced eating or had vomiting were
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defined as having gastrointestinal side effects. For
vaginal irritation symptoms, the subjects who did not
require treatment were defined as having mild vaginal
irritation while the subjects who required treatment
were defined as having severe vaginal irritation.

Descriptive statistics were used for demo-
graphic and baseline data and summarized as mean or
proportion with 95 per cent confidence interval. The
outcome variables were described as proportion with
95 per cent confidence interval and compared between
groups using Z-test for proportion. Intention-to-treat
analysis was applied in analyzing the outcome vari-
ables. Statistical tests were 2-tailed and considered
significant only if p-value < 0.05.

RESULTS

There were a total of 142 patients enrolled
in the study, 72 cases in the HyO, group and 70 cases
in the metronidazole group. The demographic data
of the patients is shown in Table 1. The baseline
characteristics of the two groups were comparable
with respect to age, marital status, parity, sexual acti-
vity and contraceptive methods.
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All cases presented with increasing vaginal
discharge but none of them had gastrointestinal symp-
toms before treatment. Details of symptoms and signs
in the subjects before treatment are presented in Table
2.

The outcomes and clinical signs at follow-
up visit are summarized in Table 3. The cure rate for
treatment of bacterial vaginosis was 62.5 per cent (45
in 72 patients) in HyO, group and 78.6 per cent (55
in 70 patients) in the metronidazole group. The result
was considered statistically significant (p-value =
0.036) with difference of cure rate was equal to 16.1
per cent (95% CI, 1.3, 30.8). The patients in the
metronidazole group had statistically significantly
higher gastrointestinal side effects than the patients in
the HyO, group (48.6% and 13.9%, p-value < 0.001)
resulting in a difference equivalent to 34.7 per cent
(95% CI, 20.5, 48.9). Most of the patients had mild
degree of nausea for a few days after taking the medi-
cation. No patient who had vaginal irritation needed
treatment. Mild irritation found during the douching
process was statistically significantly higher in the
H05 group than in the metronidazole group (33.3%

Table 1. Demographic characteristics.

Characteristics H,0, group Metronidazole group
(n=72) (n=70)
Age (yn)* 31.2(29.6,32.9) 309 (294, 32.4)
Marital status**
Single 6.9(1.0,12.8) 7.1(1.1, 13.1)
Married 86.1(78.1,94.1)
Divorced/Separated 6.9(1.0,12.8) 5.7(0.3,11.1)

Parity (time)**

0 31.9(21.1,42.7)
1 27.8(17.5,38.1)
2 23.6(13.8,33.4)
3 16.7 (8.1, 25.3)
4 0.0
Sexual activity (time/wk) **
None 30.6(19.9,41.2)
1-3 62.5(51.3,73.7)
4-6 14(0,4.1)
>6 5.6 (0.3, 10.9)
Contraception **
None 34.7(23.7,45.7)
Pills 9.7(2.9,16.5)
Injectable 0.0
Norplant 2.8 (0, 6.6)
Tubal resection 30.6(19.9,41.2)
Condom 16.7 (8.1, 25.3)
Vasectomy 5.6 (0.3, 10.9)

30.0 (19.3, 40.7)

27.1(16.7,37.5)

34.3(23.2,45.4)
5.7(0.3,11.1)
2.9(0,6.8)

22.9(13.1,32.7)

68.6 (57.7,79.5)
8.6(2.0,15.2)
0.0

32.9(21.9,43.9)
21.4(11.8,31.0)

1.4 (0, 4.2)

1.4 (0,4.2)
12.0 (10.6, 29.4)
17.1(8.3,25.9)

5.7(0.3-11L.1)

* Values are expressed in mean and (95% confidence interval).
** Values are expressed in per cent and (95% confidence interval).
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Table 2. Symptoms and signs before treatment.
Symptoms and Signs H70, group Metronidazole group
(n=72) (n=70)
Symptoms*
Increased discharge 100.0 100.0

Vaginal malodor

Vaginal irritation

Nausea and vomiting
Signs*

Homogeneous

pH>45

Whiff test positive

Clue cell

87.5(79.5,95.1)
56.9 (45.5, 68.3)
0.0

95.8 (91.2, 100)
97.2(93.4, 100)
79.2 (69.8, 88.6)
97.2 (93.4, 100)

85.7(77.5,93.9)
42.9(31.3, 54.5)
0.0

100.0

94.3 (88.9,99.7)
71.4 (60.8, 81.9)
97.1(93.2, 100)

* Values are expressed in per cent and (95% confidence interval).

June

2003

Table 3. Summary of outcome.
H,O, group Metronidazole group
(n=72) (n=70)
% %
Cure 62.5 78.6
Side effects
Gastrointestinal 139 48.6
Vaginal irritation 33.3 14.3
Signs after treatment
Homogeneous 30.6 214
pH>4.5 48.6 27.1
Whiff test positive 26.4 157
Clue cell 36.1 25.7

versus 14.3%, p-value = 0.008) resulting in a diffe-
rence equivalent of 19.0 per cent (95% CI, 5.4, 32.7).

DISCUSSION

The standard treatment of bacterial vagino-
sis includes one of the following regimens: 1) oral
metronidazole 500 mg twice daily for 7 days; 2) a
single oral dose of metronidazole 2 grams; 3) oral
clindamycin 300 mg twice daily for 7 days; 4) 2 per
cent clindamycin vaginal cream once daily for 7 days;
and 5) 0.75 per cent metronidazole vaginal gel twice
daily for 5 days(1.11). Topical antimicrobial therapy
has similar efficacy as oral medications but has fewer
systemic side effects. However, it is more expensive
than oral metronidazole(1) and not available in Thai-
land.

Winceslaus et al(14) conducted a study using
a single vaginal washout with 3 per cent HyO, for
treatment of recurrent bacterial vaginosis. Twenty-

three symptomatic women with clinically confirmed
bacterial vaginosis were recruited. After treatment, 78
per cent (18/23) of the subjects who had symptoms
were completely cleared and the laboratory findings
confirmed the efficacy. There were no side effects
observed in this report.

For testing the effectiveness of single 3 per
cent HyO, vaginal douching in the treatment of bac-
terial vaginosis, the authors conducted the presented
randomized controlled clinical trial. A single oral dose
of metronidazole was selected as the control because
it is one of the standard treatments, has low cost and
is taken only once(17). The authors could avoided the
compliance problem because both experimental and
contro!l treatments were completed at the initial visit.
The present trial demonstrated that the cure rate of
treatment of bacterial vaginosis with single 3 per cent
H,O5 vaginal douching was significantly less than
with a single oral dose of metronidazole. The diffe-
rence in the cure rate was 16.1 per cent with a 95 per
cent confidence interval of 1.3 to 30.8. The cure rate
with single 3 per cent HyO vaginal douching in the
present study was only 62.5 per cent which is not
appropriate for clinical application. The reason may
be either 3 per cent HyO5 vaginal douching is not
effective for the treatment of bacterial vaginosis or a
single douche is not adequate. The result (62.5%) was
lower than the previous study (78%)(14), which was
not a controlled study. It may be because of different
populations and using different criteria for outcome
measurement. The effectiveness of a single oral dose
of metronidazole, for the treatment of bacterial vagino-
sis, achieved a cure rate of 78.6 per cent in the pre-
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sent trial. The result is similar to previous studies with
cure rates between 67 per cent and 87 per cent(18-21),

The findings support the previous study(14)
that no serious adverse effects occur after douching
the vagina with 3 per cent HyO,. No patient who parti-
cipated in this study had severe vaginal irritation. Mild
irritation, found during the douching process, occurred
in the H,O, group significantly more frequently than
in the metronidazole group (33.3% versus 14.3%, p-
value = 0.008). The subjects in the metronidazole
group had more gastro-intestinal side effects than
those in the HyO group with statistical significance
(48.6% and 13.9%, p-value < 0.001). This is the dis-
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advantage of oral metronidazole, however, most of the
patients only had nausea and the symptoms cleared
within two days.

In conclusion, a single HyO, vaginal douch-
ing is less effective in-terms of cure rate than a single
oral dose of metronidazole in the treatment of bac-
terial vaginosis. However, the patients who received
metronidazole had more gastro-intestinal side effects.

ACKNOWLEDGEMENTS

This study was supported by a grant from
the Ratchadapiseksompoth Research Fund, Faculty of
Medicine, Chulalongkorn University.

(Received for publication on April 6, 2003)

REFERENCES

1. Majeroni BA. Bacterial vaginosis: An update. Am
Fam Physician 1998; 57: 1285-9.

2. Puapermpoonsiri S, Kato N, Watanabe K, Ueno K,
Chongsomchai C, Lumbiganon P. Vaginal micro-
flora associated with bacterial vaginosis in Japanese
and Thai pregnant women. Clin Infect Dis 1996; 23:
748-52.

3. Hill GB. The microbiology of bacterial vaginosis.
Am J Obstet Gynecol 1993; 169: 450-4.

4. Eschenbach DA. Bacterial vaginosis and anaerobes
in obstetric-gynecologic infection. Clin Infect Dis
1993; 16 (Suppl 4): $282-7.

5. Hillier SL, Kiviat NB, Hawes SE, et al. Role of
bacterial vaginosis-associated microorganisms in
endometritis. Am J Obstet Gynecol 1996; 175:435-
41.

6. Sweet RL. Role of bacterial vaginosis in pelvic
inflammatory disease. Clin Infect Dis 1995; 20
(Suppl 2): S271-5.

7. Colli E, Bertulessi C, Landoni M, Parazzini F. Bac-
terial vaginosis in pregnancy and preterm birth:
evidence from the literature. J Int Med Res 1996;
24:317-24.

8. Goldenberg RL, Thom E, Moawad AH, Johnson
F, Roberts J, Caritis SN. The preterm prediction
study: Fetal fibronectin, bacterial vaginosis, and
peripartum infection. NICHD Maternal Fetal Medi-
cine Units Network. Obstet Gynecol 1996; 87: 656-
60.

9. Hillier SL, Nugent RP, Eschenbach DA, et al. Asso-
ciation between bacterial vaginosis and preterm
delivery of a low-birth-weight infant. The Vaginal

Infections and Prematurity Study Group. N Engl J
Med 1995; 333: 1737-42.

10. Meis PJ, Goldenberg RL, Mercer B, et al. The
preterm prediction study: Significance of vaginal
infections. National Institute of Child Health and
Human Development Maternal-Fetal Medicine Units
Network. Am J Obstet Gynecol 1995; 173: 1231-5.

11, Joesoef MR, Schmid GP. Bacterial vaginosis:
Review of treatment options and potential clinical
indications for therapy. Clin Infect Dis 1995; 20
(Suppl 1): §72-9.

12. Eschenbach DA, Davick PR, Williams BL, et al.
Prevalence of hydrogen peroxide-producing Lacto-
bacillus species in normal women and women with
bacterial vaginosis. J Clin Microbiol 1989; 27: 251-
6.

13. Hawes SE, Hillier SL, Benedetti J, et al. Hydrogen
peroxide-producing lactobacilli and acquisition of
vaginal infections. J Infect Dis 1996; 174: 1058-63.

14. Winceslaus SJ, Calver G. Recurrent bacterial vagi-
nosis-an old approach to a new problem. Int J STD
AIDS 1996; 7: 284-7.

15. Amsel R, Totten PA, Spiegel CA, Chen KC,
Eschenbach D, Holmes KK. Nonspecific vaginitis.
Diagnostic criteria and microbial and epidemio-
logic associations. Am J Med 1983; 74: 14-22.

16. Hay PE. Therapy of bacterial vaginosis. J Anti-
microb Chemother 1998; 41: 6-9.

17. Lugo-Miro VI, Green M, Mazur L. Comparison of
different metronidazole therapeutic regimens for
bacterial vaginosis. A meta-analysis. JAMA 1992;
268: 92-5.

18. Blackwell AL, Fox AR, Phillips I, Barlow D. Anae-



5384 S. CHAITHONGWONGWATTHANA et al. J Med Assoc Thai June 2003

19.

20.

robic vaginosis (non-specific vaginitis): Clinical, tiveness of single-dose metronidazole therapy for
microbiological, and therapeutic findings. Lancet patients and their partners with bacterial vaginosis.
1983; 2: 1379-82. J Fam Pract 1989; 28: 163-71.

Ison CA, Taylor RF, Link C, Buckett P, Harris JR,  21. Swedberg J, Steiner JF, Deiss F, Steiner S, Driggers
Easmon CS. Local treatment for bacterial vagino- DA. Comparison of single-dose vs one-week course
sis. Br Med J 1987; 295: 886. of metronidazole for symptomatic bacterial vagino-
Mengel MB, Berg AO, Weaver CH, et al. The effec- sis. JAMA 1985; 254: 1046-9.

v ' v L4 LA -4 -l ~
nITuaNTasrananlnlalasisuinaTeanlynAsudsUIsuIAiBuAUNS
v - & v -t -
sudszmunininsidanlyassudsilumishsmizuuanideanisluis
mMIRN¥ LU

qIANG  TENDVNAIRLI, WU,
FNNW ANWIAIYINY, WU* §AT GVFBENT Wu**

Fwquizme : Wnwisueudssivinavasmsmuaasnaonmsllasaumaiaanloaaiadeniuns
Sutrsmumnadnsinlzasiades lumssinwnnzuueideanlaluda

ABmaftnm : lednvunuguiieaingihousn Tsweunasmnasnsal Tugthsdleiumsitssedunie
wuaiGsanlaluds Snwau 142 18 wighslasmsguiu 2 nan nanusnlasumsinmlaemssuaiwainaon
melslasauwoinanlonauanIuIDeas 3 Ui 20 faddng wariulsnusmannaiufied nauvisaslady
myinmlasmImuapwasamsmvaanuazulssmusalnsialoanng 2 niuafufien Usidusanmane
Toela Amsel's criteria W&amsinw 2 dUan

wamIAnm : sanmamslugihedlasumsinwemensmuararaaamslslanauweaanlonasi-
e 6hm'1'lunj~d'1aﬁs"uﬂs:mumLu'[mﬂm‘['zraﬂ%v'uo’im (38az 625 MD IEaE 786, p-value = 0.036) Waw
wushnamadsmaszuumMadusstugLtheRsidssmuesainstinloagni (spsar 486 ap spsar 139,
p-value < 0.001)

s msmuapseaneamiglolasaunwpssanloraiuden fustansualumsinsmzuueiiGea-
Naluda snnmssudsmusinsionloansuden

mndy - lalasswweseanlae, winsielys, amizwuefisanlaluds, mednwuuuge

qifnd deveenAiRn, Sunw Auwernyins, a1 Andons.
SAVENBMAYTIUNNE 4 2546; 86 (RUUAIAY 2): S379-5384

* medngimans-wineinen,
** MAITENYIFERS, ANSUANEMEAT PNAINTANMNINGIRD, NTANW 4 10330






