
Introduction

Bacterial vaginosis is one of the leading causes of foul-
smelling vaginal discharge in women of childbearing 
age and is associated with poor gynecological and peri-

1natal outcomes.  The vaginal mucosa harbors various 
2aerobic and anaerobic bacteria that remain in equilibrium.  

Lactobacilli are predominant in premenopausal women, 
maintaining an acidic pH. This acidic pH of the vaginal 
mucosa prevents the colonization of other harmful 

3microbes.  When certain bacteria including Gardnerella 
vaginalis, Mobiluncus, Peptostreptococcus, Mycoplasma 
hominis, and Ureaplasma urealyticum increase in number, 
they replace the previously dominant lactobacilli and 

4cause the rise in vaginal pH.  Majority of vaginal dis-
charge cases are caused by Gardnerella vaginalis, which 

5is responsible for bacterial vaginosis.  Women with 
bacterial vaginosis are more susceptible to other infec-
tions that compromise the reproductive system and 
contribute to poor pregnancy outcomes. Bacterial vagi-
nosis is also associated with chronic pelvic infections and 
increased vulnerability to sexually transmitted infection 
(STIs) including human immunodeficiency virus (HIV). 
It results in vulval discomfort and is notorious for recu-

6rrence, affecting the overall well-being of women.  
The commonly stated prevalence rate for bacterial 

7vaginosis is 29%.  The condition is diagnosed based 
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on symptoms, along with either Amsel criteria or the 
Nugent score. Amsel criteria are simpler, more conve-

8
nient, and considered the gold standard.

Traditionally, antibiotics such as metronidazole, tinidazole, 
and clindamycin have been used to treat bacterial vagi-
nosis. However, all are associated with high recurrence 
rates, even after initially successful therapy. This is due 
to the protection afforded by the biofilm formed by many 
bacterial species involved. As a result, treatment with 
antibiotics alone is becoming less attractive, especially 

9
given the risk of increasing antibiotic resistance.  Recently, 
newer treatment options using probiotics have gained 
popularity due to their added benefit of decreased recu-
rrence rates. Probiotics are live microorganisms that, 
when introduced in appropriate amounts, provide bene-

10ficial effects to the host.  Their effect can be enhanced 
when used alongside antibiotics. A study by Menard JP 
revealed that administering metronidazole 500 mg twice 
a day for 7 days, along with oral probiotics twice a day 
for 30 days, significantly increased the efficacy of metro-

11nidazole compared to metronidazole alone.

This evidence strongly supports the use of probiotics 
in the management of bacterial vaginosis. Although 
evidence supports the use of probiotics as part of combi-
nation therapy with antibiotics for bacterial vaginosis, 
though research on their effectiveness as a standalone 
treatment remains limited. Therefore, the present study 
evaluated and compared the treatment success rate 
among women with bacterial vaginosis receiving either 
probiotic or antibiotic monotherapy. This approach may 
help avoid the unwanted side effects of antibiotics 
and reduce the risk of resistance, while also providing 
prolonged protection against recurrence.

Methods

A quasi-experimental study was conducted in the Depart-
ment of Obstetrics & Gynaecology at Lady Willingdon 
Hospital, Lahore, from August 2022 to March 2023. 
The study adhered to the Declaration of Helsinki and was 
approved by the hospital's Ethics Committee (15567/ 
REG/KEMU/2021 dated 8th November 2021). Informed 
consent was obtained from all volunteer participants, 
ensuring autonomy, confidentiality, and the right to 
withdraw at any time.

Women aged 18–45 years, diagnosed with bacterial 
vaginosis according to Amsel’s criteria (meeting at least 
three of the following: greyish-white vaginal discharge, 
positive amine test, vaginal pH >4.5, and presence of 
clue cells >20% on wet mount), were included through 
consecutive sampling. Exclusion criteria included 
women who were unmarried, pregnant, lactating, meno-
pausal, immunocompromised, diabetic, had a history 
of allergy, malignancy of the reproductive tract, or had 
recently received treatment for bacterial vaginosis.

The sample size was estimated based on an expected 
treatment success rate of 61.5% for probiotics and 36.6% 
for antibiotics in women with bacterial vaginosis, using 
a 95% confidence level and 90% power of the test. Total 
168 women who met the selection criteria enrolled from 
the hospital's outpatient department and allocated into 
two non-randomized groups of equal size. In A group, 
women (n=84) received one probiotic capsule (Lacti-
caseibacillus rhamnosus GR-1 and Limosilactobacillus 
reuteri RC-14) twice a day for 6 weeks. In B group, 
women (n=84) received antibiotic treatment (tab clinda-
mycin 300 mg) twice a day for 7 days.

Before intervention, patient’s medical background, 
physical health and demographic characteristics were 
noted on a predesigned proforma. All women were 
followed at the hospital’s outpatient department. At six 
weeks after intervention, women were re-examined for 
bacterial vaginosis using the Amsel’s criteria. Women 
meeting at least three of the four Amsel’s criteria were 
diagnosed as bacterial vaginosis positive; while those 
who did not were considered treated successfully.

Data were analyzed using Statistical Package for Social 
Sciences (SPSS) version 26. Quantitative variables 
including age and pH reported as mean and standard 
deviation. Qualitative variables including microscopy, 
scent, and therapeutic efficacy reported as frequency 
and percentage. Age and pH levels were used to stratify 
the data. Chi-square test used to compare the treatment 
success rate between probiotic and antibiotic groups. 
A p-value ≤ 0.05 was considered statistically significant.

Results

Overall age of all participants ranged between 22 and 45 
in both groups. The mean age of participants in Probiotic 
group (33.9±2.6 years) was comparable Antibiotic group 
(34.5±3.5 years). Parity distribution in Probiotic group 
(1-2, 67.86 % and 3-4 32.14%) were also similar to Anti-
biotic group (1-2, 69.04% and 3-4 30.95%). In Probiotic 
group, 41.67% participants were normal weight (BMI 

2
≤ 24.9 Kg/m ), 35.71% were overweight (BMI 25.0-

2 229.9 Kg/m ) and 22.62% were obese (BMI ≥30.0 Kg/m ). 
Whereas, in Antibiotic group, 48.81% participants were 

2normal weight (BMI ≤24.9 Kg/m ), 34.52% were over-
2weight (BMI 25.0-29.9 Kg/m ) and 16.67% were obese 

2(BMI ≥30.0 Kg/m ). Mean duration of marriage was 
9.4±1.7 years in Probiotic group and 7.4±1.1 years in 
Antibiotic group. Mean duration of vaginal discharge 
was 8.6±2.1 and 7.4±1.7 days for Probiotic group and 
Antibiotic group respectively. Overall, the distribution 
of baseline characteristics was comparable between 
study groups (all p-values >0.05).

Six weeks after intervention, women in Probiotic group 
had slight higher frequency of vaginal discharge (60.7% 
vs. 57.1%; p-value 0.638), and significantly lower fre-

Page -105Vol. 07, Issue 02 April - June 2026

J Pak Soc Intern Med



quencies of fishy odor vaginal fluid (33.3% vs. 51.2%; 
p-value 0.019), vaginal pH >4.5 (22.6% vs. 53.6%; p-
value <0.001), and presence of clue cells (20.2% vs. 
36.9%; p-value 0.017) as shown in Table 1.

Six weeks after intervention, overall 63.7% women 
were successfully treated. The women in Probiotic group 
showed significantly higher treatment success rate as 
compared to the Antibiotic group (71.4% vs. 56.0%; 
p-value 0.037) as shown in Table 2.

Discussion

Treatment options for bacterial vaginosis are diverse, 
with antibiotics traditionally used as the standard therapy. 
Recently, probiotics have emerged as a promising alter-
native approach. Probiotics are those microbes, which 
provide health benefits to the host when administered 
in appropriate quantity. Although many randomized 
trial and systematic reviews have shown beneficial 
effects of adding probiotics with standard antibiotic 
therapy for treating bacterial vaginosis still there is not 
sufficient data to recommend probiotics solely for 

12management of certain diseases at present.  In this study, 
we compared the effectiveness of probiotics alone with 
antibiotic therapy for treating bacterial vaginosis. The 
results showed that the efficacy of probiotic treatment 
(71.4%) was significantly higher as compared to anti-
biotic treatment (56.0%). These findings align with a 
randomized controlled trial in which probiotics in com-
bination with antibiotics therapy showed higher efficacy 
as compared to antibiotic treatment alone for treatment 
of bacterial vaginosis i.e. 83.33% vs. 36.67%, p-value 

13<0.001.  In another randomized controlled trial, efficacy 
of antibiotic therapy with and without probiotics was 
assessed for treating bacterial vaginosis. Efficacy of 

combination therapy was significantly greater as com-
11pared to antibiotic therapy alone i.e. 88% vs. 40%.  

However, two meta-analyses concluded that probiotics 
may be effective as a standalone treatment or as an adjunct 
to conventional therapy for bacterial vaginosis, although 
the supporting evidence remains limited and of low 

14,15quality.  Another meta-analysis reported that prob-
iotics alone were more effective in treating bacterial 
vaginosis in both the short and long term, contrasting 

16
with their use as a follow-up to antibiotic therapy.

Heczko and coworkers in a double-blind randomized 
placebo-controlled trial assessed efficacy of probiotics 
for treating bacterial vaginosis. The results showed that 
oral probiotics were associated with long-term complete 
remission in women with recurrent bacterial vaginosis/ 
aerobic vaginitis (BV/AV) and was effective in impro-
ving symptoms and lab parameters. Probiotics delayed 
the clinical relapse of BV/AV symptoms up to 51 % as 
well as relapse was delayed by up to 76 % when com-

17
pared with placebo.  Although these results are in line 
with the results of this study supporting a beneficial role 
of probiotics for treating bacterial vaginosis. However, 
in this study the relapse was not seen, as only efficacy 
was the focus of the study.

A recently published systematic review and meta-
analysis form China showed that long term probiotic 
administration (1-3 months) proved to be more beneficial 
than short term (less than 1 month) in treatment of women 

18with bacterial vaginosis.  Nurainiwati and colleagues 
in a meta-analysis signified superior effect of probiotics 
in terms of cure rate, recurrence and failure of treatment. 
There was no significant difference in the occurrence 

19of adverse events.  A recently published meta-analysis 
by Shan et al. reported that, so far, limited evidence 
supports the use of probiotics either alone or in combi-
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Table 1:  Components of Amsel's criteria six weeks after treatment

Total
(n=168)

Probiotic
(n=84)

Antibiotic
(n=84)

p-value

Thin, homogeneous vaginal discharge Yes 99(58.9%) 51(60.7%) 48(57.1%) 0.638

No 69(41.1%) 33(39.3%) 36(42.9%)

‘Fishy’ odor of vaginal fluid Yes 71(42.3%) 28(33.3%) 43(51.2%) 0.019

No 97(57.7%) 56(66.7%) 41(48.8%)

Vaginal pH >4.5 Yes 64(38.1%) 19(22.6%) 45(53.6%) <0.001

No 104(61.9%) 65(77.4%) 39(46.4%)

Presence of clue cells Yes 48(28.6%) 17(20.2%) 31(36.9%) 0.017

No 120(71.4%) 67(79.8%) 53(63.1%)

Total
(n=168)

Probiotic
(n=84)

Antibiotic
(n=84)

p-value

Bacterial vaginosis Treatment success 107(63.7%) 60(71.4%) 47(56.0%) 0.037

Treatment failure 61(36.3%) 24(28.6%) 37(44.0%)

Table 2:  Bacterial vaginosis based on Amsel's criteria six weeks after treatment



nation with antibiotics for short-term treatment of bac-
terial vaginosis; however, evidence regarding long-term 

20
treatment remains inconclusive.  Several randomized 
controlled trials have been conducted on this topic, but 
their results demonstrated inconsistent efficacy. Notably, 
these studies did not employ a standardized probiotic 

21,22dosage.  However, there is evidence suggesting that 
the administration of probiotics for the treatment of 
bacterial vaginosis may offer benefits that outweigh 

23
potential side effects.

Antibiotics often remove both harmful and helpful 
bacteria, which can disturb the natural balance in the 
reproductive tract. Using probiotics at the same time 
or on their own helps support beneficial bacteria like 
lactobacilli. These good bacteria protect against harmful 
microbes and reduce the chance of infection coming 
back, both in the short and long term. Women will also 
be less vulnerable to vaginitis with use of probiotics 
as they increase commensals, which in turn stimulate 
the immune system via competitive adhesion for effec-

24,25tively treating bacterial vaginosis.

Conclusion: Probiotics showed superior effectiveness 
over antibiotics in treating bacterial vaginosis, sugges-
ting their potential as a safe standalone therapy. Clini-
cians may consider probiotics for uncomplicated cases, 
while further research should define optimal strains 
and treatment protocols.
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