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ABSTRACT

Background: This study has been designed to assess the effectiveness of the probiotic strains having Lactobacillus
rhamnosus GR-1 and Lactobacillus reuteri RC-14 in the management of lower genital infections (bacterial vaginosis
and candidiasis) as an integral therapy with antibiotics.

Methods: Double blind, randomized placebo controlled study in women between 18-45 years attending Sree Avittom
Thirunal Hospital (SATH), Government Medical College, Thiruvananthapuram, India with symptoms of bacterial
vaginosis and vulvovaginal candidiasis. Women giving consent were given probiotics along with conventional
antibiotics and were followed up over a period of two months. Outcome is measured as percentage of women
showing a score of less than 4 at the end of thirty days of treatment, and sixty days of treatment in the test and control
group in the case of bacterial vaginosis and no discharge and absence of hyphae and pseudohyphae in wet smear and
gram stain in case of candidiasis.

Results: Out of 42 women studied, 32 had bacterial vaginosis and 10 had vulvovaginal candidiasis. 81.3% women
with BV had a normal vaginal picture after sixty days of treatment as compared to placebo which was only 31.3%.
The p value is 0.004 which is significant. In the treatment of VC, the percentage of women cured was the same in
both probiotic and placebo group.

Conclusions: In the treatment of bacterial vaginosis, addition of probiotics to the conventional antibiotics can
improve the cure rate of bacterial vaginosis and reduce the rate of recurrences. In the treatment of vulvovaginal

candidiasis, addition of probiotics to the conventional antifungal did not have a significant improvement.
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INTRODUCTION

One of the most common reasons a woman Vvisits a
medical practitioner is urogenital infection. One billion
women around the world suffer from non-sexually
transmitted urogenital infections such as bacterial
vaginosis, urinary tract infection and yeast vaginitis.

A healthy woman has a urogenital micro flora which
comprises more than fifty species of organisms whose
composition differs according to the reproductive stages
and exposure to several factors. When a woman is
healthy the vagina contains indigenous organisms and at
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the time of infection the infecting pathogens dominate the
urogenital flora. Lacto bacilli is seen in the flora of pre-
menopausal women and they have properties like
adhesive ability, production of acids, bacteriocins,
hydrogen peroxide and they give protection to the host.

Vulvovaginal candidiasis is a common infection among
women and studies show that 6.5 to 8.0% of women older
than 18 vyears have more than one episode of
Vulvovaginal candidiasis in their life time. Probiotics
may be considered as potential preventive agents in
women who have many episodes of Vulvovaginal
candidiasis, however studies conducted so far are
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inconclusive regarding the beneficial effects of probiotics
in treatment of Vulvovaginal candidiasis.? Symptomatic
vulvovaginal candidiasis is defined as symptoms (vaginal
itch or irritation with or without discharge) plus candida
isolated from the follow up vaginal swab. Bacterial
vaginosis is a major cause of urogenital disease in
females. It is a mild infection of the lower female genital
tract and need three out of four criteria which includes:

e Release of an amine (Putresine, cadaverine and
trimethyl amine) or fishy odour after adding 10%
potassium hydroxide.

e Avaginal pH more than 4.5

e  Clue cells in the vaginal fluid, and

e A milky homogenous vaginal discharge.

The clue cells scoring of the cell population can be

e Normal (0-3; dominated by lactobacilli rods),

e Intermediate (4-6; colonisation by small gram
negative or gram variable rods like Bacteroides or
Gardnerella, and curved gram variable rods like
Mobiluncus) or

e Bacterial vaginosis (7-10; dominated by pathogens)

Bacterial vaginosis has been strongly associated with
adverse pregnancy outcomes such as preterm birth,
chorioamnionitis, post abortion and postpartum pelvic
infection. There have also been studies which show a
strong association with HIV and other STD transmission
among women with bacterial vaginosis. In SAT Hospital,
Medical College, Thiruvananthapuram, 40-50% of
women attending the gynaecology OPD present with
vaginal discharge.

It has been found in a study conducted at SATH that the
prevalence of bacterial vaginosis in women between 18 to
45 years is 19.3%. The polymicrobial nature of BV is a
problem to clinicians in finding the most appropriate drug
therapy. Currently  treatment  recommendations
worldwide advocate that BV may be treated with either
metronidazole or clindamycin. These regimes have a high
risk of antibiotic resistance, adverse effects and
recurrences.

This concept of restoring the lactobacillus content of the
vaginal microflora so that infection can be prevented was
first conceived by Andrew Bruce in the beginning of the
seventies. Research since then has shown that certain
lactobacillus strains can colonise the vagina and reduce
the risk of lower reproductive tract infections.

Recently studies have stressed on the importance of a
healthy, lactobacilli dominated flora in the urogenital
tract not only to prevent sexually transmitted disease and
preterm labour but also to maintain the quality of life of
women. Studies across the world have shown a protective
role for lactobacilli in lower reproductive tract infection
in women. Such a study has not been done at SATH
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where 40% women present with vaginal discharge. Hence
this study has been designed.

Rationale of the study

In the gynaecology OPD of SATH, 40 to 50% women
present with vaginal discharge. 24.7% of them have a
flora suggestive of bacterial vaginosis. Vulvovaginal
candidiasis has a high incidence of recurrence and each
episode significantly affects the quality of life of a
woman. Incidence of HIV and STDs are on an increase.
Bacterial vaginosis has been found to be associated with
preterm labour, PROM, postpartum endometritis,
puerperal and post abortion sepsis which can be
prevented by early treatment. It is also associated with
post-operative infections and vaginal cuff cellulitis.

To avoid the rising rates of antibiotic resistance,
following use in lower reproductive tract infection the
role of probiotics has been considered as a means of
protection against lower reproductive tract infection.
Probiotics have been tested for their effectiveness and
safety and have completed animal studies, phase two,
three and four trials. There are reports stating the
effectiveness of probiotics in various infections including
genitourinary infections. In present population, there is a
large number of women in the reproductive age group
with genital tract infections as well as recurrent
infections. Hence the significance of this study to
evaluate the role of probiotics in lower reproductive tract
infections in our institution. In view of the above factors,
this study has been considered.

Obijectives
Primary objective

To assess the effectiveness of the probiotic strains having
Lactobacillus rhamnosus GR-1 and Lactobacillus reuteri
RC-14 in the management of lower genital infections
(bacterial vaginosis and candidiasis) as an integral
therapy with antibiotics.

Secondary objective

To assess the effectiveness of the probiotics in
maintaining a healthy genital flora throughout the
treatment period.

The parameters used to evaluate the patients were vaginal
pH, vaginal wet smear, gram stain at initial visit, after
thirty days of treatment and after sixty days of treatment.

METHODS

The study was double blind, randomized placebo
controlled study which was conducted at Department of
Obstetrics and Gynaecology, Sree Avittom Thirunal
Hospital (SATH), Government Medical College,
Thiruvananthapuram, Kerala, India for 1 year. Study
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population was women attending the outpatient
department of gynaecology in SATH, Government
Medical College, Thiruvananthapuram, India.

Sampling technique is Randomization. Randomization
sequence will be electronically generated by an
independent statistician. Combinations used AABB,
ABAB, ABBA, BABA, BAAB, BBAB where A and B
are either probiotic or placebo.

Formula used and sample size

(Za + ZzB)* {m; (1 — 1) + m2(1 —m,)}
n= 82
Where o = Type | error (fixed at 5 % level); 1-p= Power

(fixed at 80 % level); m= Control group response; m=
Study group response; &= - mo.

Applying the formula, sample size is 42, of which 21
study group and 21 control group.

Inclusion criteria

e Patients  attending gynaecology
department with vaginal discharge.

e Women aged 18 to 45 years

e  Willing to give consent

outpatient

Exclusion criteria

e Pregnant or lactating women

e History of Probiotic, Synbiotic administration in the
past one month.

e Patients with known hypersensitivity for Probiotics /
Synbiotics

e Patients with chronic or severe respiratory,
cardiovascular, CNS, Endocrine and other
gastrointestinal disorders

Tool

Women between 18-45 years attending SATH OPD with
symptoms of lower reproductive tract infection
(specifically bacterial vaginosis and candidiasis ) giving
consent will be included in the study. After giving written
informed consent, a standardized questionnaire is given
to be filled up. A general examination followed by local
examination will be done.

Vaginal pH will be assessed by a graded litmus paper
applied to the vaginal secretions obtained by placing a
sample from the lateral wall of the vagina on pH paper.
The paper has a range of pH from 4.0 to above 5.0. The
normal pH is 4.5 or less. The pH is assessed by the colour
change of the pH strip compared to the scale given along
with the pH kit. Alkaline pH will be seen as a blue or
green colour and acidic pH will show an orange colour. A
vaginal smear will be taken with two cotton tipped sterile
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swabs for a wet film examination and for a gram stained
smear. The sampling is done with the patient in lithotomy
position. A speculum is used to facilitate use of a swab to
sample fluid inside the vagina. The sample is then
smeared upon a microscope slide and is observed by wet
mount microscopy by placing the specimen on a glass
slide and mixing with a salt solution. Bacterial vaginosis
generally produces a vaginal discharge that is thin and
milky with a fishy odor. Bacterial vaginosis is suspected
if the vaginal pH is alkaline and the wet smear shows the
presence of clue cells.

Candidiasis is suspected if the discharge is thick, has a
normal pH and smear shows hyphae or pseudo
hyphae.Next randomization will be done. Besides the
patient, the primary investigator, the research nurses
allocating and distributing the drug and the evaluator are
to be blinded to the randomization process. The probiotic
used in the study contains two Lactobacilli strains
(Lactobacillus rhamnosus GR-1 and Lactobacillus reuteri
RC-14) developed and studied by Reid et al, oral capsules
containing more than one million bacilli of each strain.
The placebo used contains methyl cellulose. To one
group, the usual regime of management of lower
reproductive tract infection will be given. (Tab
Metronidazole 400 mg 1-0-1 for 7 days) and Drug A will
be given along with the standard regime for 60 days; two
capsules per day for thirty days and one capsule per day
for the next thirty days.

To the other group, drug B will be given along with the
standard regime for sixty days; two capsules per day for
the 30 days and then one capsule per day for the next
thirty days. A cervicovaginal smear taken and Nugent’s
scoring will be done for all the patients at the time of
presentation, and then at day 30 and day 60.

Nugent’s score

In this scale, a score of 0-10 is generated from combining
three other scores. 0-3 is considered negative for BV; 4-6
is considered; 7+ is considered indicative of BV. At least
10-20 high power (1000* oil immersion) fields are
counted and an average determined.

Table 1: Nugent’s score.

Score 0 for 0
Score 1 for <5
Score 2 for 5+

Score 0 for > 30 Score 0 for 0
Score 1 for 15-30 @ Score 1 for <1
Score 2 for 1-14 Score 2 for 1-4

Outcome will be measured as percentage of women
showing: a score of less than 4 at the end of thirty days of
treatment, and sixty days of treatment in the test and
control group in the case of bacterial vaginosis and No
discharge and absence of hyphae and pseudohyphae in
wet smear and gram stain in case of candidiasis.
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Ethical concerns

e Ethical clearance from the institutional ethics
committee.

e Informed written consent

o  Clinical trials registry of India registration.

Data analysis

Data were entered in Excel sheet and analysis done by
using SPSS Software version 17.

Qualitative variables described by percentage distribution
and quantitative variables described by mean standard
deviation, minimum and maximum. Between groups
comparison of quantitative variables analysed by Chi
square test, before and after comparison of qualitative
variable was analysed by Mc Nemar test.

P wvalue less than 0.5 was taken as significant.
Randomized, double blind, placebo controlled study of
probiotics in women with lower reproductive tract
infection.

RESULTS

42 women attending gynaecology OPD with complaints
of vaginal discharge giving informed consent participated
in the study. They were allocated to either of two groups
A or B according to a random table. The infections
studied were Bacterial vaginosis and vulvovaginal
candidiasis. 32 women had bacterial vaginosis and 10
women had vulvovaginal candidiasis.

Baseline characteristics of the study population
Distribution of study population between age groups
50% of women in the study population were between 26
to 35 years, 35.7% women were in the age group of 36 to
45 years and 14.2% women were between 18 to 25 years.

Distribution of study population based on domicile

59.5% women who participated in the study lived in a
rural area, while 40.4 % women lived in an urban area.

Distribution of study population according to religion

61.9% women were Hindus, 23.8% women were
Christians and 14.2% women were Muslims.

Distribution of study population based on employment
status

71.4% women in the study group were unemployed while
28.5% women were employed.
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Distribution of study population according to monthly
income

59.5% had a monthly income less than Rupees 500, 30.9
% women had an income between Rupees 501 to 1600
and 9.5% women had an income more than Rupees 1601.

Distribution of study population according to educational
status

45.2% of women in the study population were having
education below 10th standard, while 54.8% of women
were having an education below 10" standard.

Distribution of study population according to age at
menarche

52.3 % of women had their menarche between 14 and 16
years, while 33 % of the women had their menarche
before 13 years.

Distribution of study population according to regularity
of menstrual cycles

80.9% of the women had regular menstrual cycles, while
19.1 % women had irregular cycles.

Distribution of study population according to history of
prior treatment for vaginal discharge

42.9% women had taken prior treatment for vaginal
discharge.

Distribution of study population according to duration of
married life

9% of women were married less than 5 years, 57 % were
married between 5 and 10 years, and 33 % were married
more than 11 years.

Distribution of study population according to
contraceptive practices

45 % women did not use any form of contraception, 9.5
% used a barrier method, 11. 9 % used an IUCD and 33
% had undergone postpartum sterilisation.

Detailed study
Bacterial vaginosis

There were 42 women in the study population.32 women
had bacterial vaginosis. The initial vaginal pH at the first
visit was alkaline which was more than 4.5 for all 32
women. The initial wet smear was suggestive of bacterial
vaginosis. The initial gram stain also showed bacterial
vaginosis. These 32 women were then randomised to 2
groups A or B. There were 16 women in each group.
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Change in pH from day 0 to day 30 Table 2: Bacterial vaginosis - change in pH from day 0
to day 30.
In group A, from the initial 16 women with an abnormal
pH; 13 women had a normal pH at the end of thirty days Group A, after 30 Group B, after 30
of treatment. (81.3%); In group B, from the initial 16 EVS days
women with an abnormal vaginal pH; 5 women had a Change in  Frequency Percent Frequency Percent
normal vaginal pH at the end of thirty days of treatment. pH from
(31.3%). The p value is 0.004 which is significant (Table day O to
2). day 30
Normal 13 813% 5 31.3%
Change in wet smear and gram stain after thirty days of Ph
treatment Abnormal 3 188% 11 68.8 %
pH
In group A, 13 women out of the initial 16 had a normal Total 16 100% 16 100 %
gram stain and wet smear after 30 days of treatment. In ¥2 =8.127 df =1 p=0.004

group B, 5 women out of the initial 16 had a normal gram
stain and wet smear at the end of treatment. The p value
is 0.004 which is significant (Table 3).

Table 3: Bacterial VVaginosis - Change in wet smear and gram stain after thirty days of treatment.

Change in wet smear and gram stain after thirty days
of treatment

Frequency Percent Frequency Percent

Normal 13 81.3% 5 31.3%
Bacterial vaginosis 3 18.8 % 11 68.8%
Total 16 100 % 16 100%

%2 =8.127 df = 1 p=0.004

Change in pH from day 0 to day 60 treatment. In group B, from the initial 16 women with an

abnormal vaginal pH; 5 women had an abnormal vaginal
In group A, from the initial 16 women with an abnormal pH at the end of 60 days of treatment. The p value is
pH; 13 women had a normal pH at the end of 60 days of 0.004 which is significant (Table 4).

Table 4: Bacterial VVaginosis - Change in pH from day 0 to day 60.

Group A Group B

Change in pH from day 0 to day 60 Frequency Percent Frequency  Percent
Normal pH 13 81.3% 5 31.3%
Abnormal pH 3 18.8 % 11 68.8 %
Total 16 100 % 16 100 %

%2 =8.127 df =1 p=0.004

Table 5: Bacterial VVaginosis - Change in wet smear and gram stain after sixty days of treatment.

Change in wet smear and gram stain after sixty Group A

days of treatment Frequency Percent Frequency  Percent
Cured 13 81.3% 5 31.3%
Not cured 3 18.8 % 11 68.8%
Total 16 100 % 16 100%

¥2 =8.127 df = 1 p=0.004
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Change in wet smear and gram stain after sixty days of
treatment

In group A, 13 women out of the initial 16 had a normal
gram stain and wet smear after 60 days of treatment. In
group B, 5 women out of the initial 16 had a normal gram
stain and wet smear at the end of treatment. The p value
is 0.004 which is significant (Table 5).

Candidiasis

In the study, 10 women had vulvovaginal candidiasis.
They were randomized to 2 groups A or B, with 5 women

in each group. The initial vaginal pH of all 10 women
was normal. All 10 women had an initial wet smear and
gram stain suggestive of candidiasis.

Change in Wet smear and gram stain from day 0 to day
30

In group A, 3 out of 5 women had a normal vaginal
picture at the end of thirty days of treatment. In the group
B, 3 out of 5 women had a normal vaginal picture at the
end of thirty days of treatment. The p value is 1 which is
not significant (Table 6).

Table 6: Change in Wet smear and gram stain from day 0 to day 30.

Change in Wet smear from day 0 to day 30

Category

Group A Group B
Frequency Percent Frequency Percent
Cured 3 60% 3 60 %
No change 2 40% 2 40 %
Total 5 100% 5 100 %

%2 =0.000 df =1 p=1.000

Change in wet smear and gram stain from day 0 to day
60

In group A, 3 out of 5 women had a normal vaginal
picture at the end of sixty days of treatment. In the group
B, 3 out of 5 women had a normal vaginal picture at the
end of sixty days of treatment. The p value is 1 which is
not significant (Table 7).

Unveiling blinding

After completion of sample collection and data analysis,
the blinding was unveiled. Group A was the probiotics
and Group B was the placebo.

Table 7: Change in wet smear and gram stain from day 0 to day 60.

Change in Wet smear from day 0 to

Category

day 60 Group A Group B
Frequency Percent Frequency Percent

Cured 3 60% 3 60 %
No change 2 40% 2 40 %
Total 5 100% 5 100 %
¥2 =0.000 df =1 p=1.000

Table 8: Bacterial VVaginosis - Group A — Probiotic.
Change in gram stain from day 0O Frequency Percent Frequency Percent
Normal 13 81.3% 13 81.3%
Bacterial vaginosis 3 18.8 % 3 18.8 %
Total 16 100 % 16 100 %
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Table 9: Bacterial VVaginosis - Group B — Placebo.

Change in gram stain After 30 days

Frequency
Normal 5
Bacterial vaginosis 11
Total 16

Percent
31.3%
68.8%
100%

After 60 days

Frequency Percent
5 31.3%
11 68.8%
16 100%

Table 10: Bacterial Vaginosis - Comparison between probiotic and placebo.

Change in gram stain at the end of sixty ~ Probiotic

days Frequency
Normal 13
Bacterial vaginosis 3

Total 16

Bacterial vaginosis
Group A — Probiotic

In the case of probiotics, 81.3% women were cured after
30 days and 60 days of treatment for bacterial vaginosis
(Table 8). Group B — Placebo In the case of placebo,
31.3% women were cured after 30 and 60 days of
treatment (Table 9).

Comparison between probiotic and placebo in Bacterial
Vaginosis

In the case of probiotics, 81.3% and in the case of
placebo 31.3% of women were after 30 days and 60 days
of treatment for bacterial vaginosis (Table 10).
Candidiasis

Placebo

Percent Frequency Percent
81.3 % 5 31.3%
18.8 % 11 68.8%
100 % 16 100%

Group A — Probiotic

At the end of 30 days and 60 days 60% women with
candidiasis were cured in case of probiotic (Table 11).
Group B — Placebo At the end of 30 days and 60 days
60% women with candidiasis were cured in case of
placebo (Table 12).

Comparison between
candidiasis

probiotic and placebo in

The percentage of women cured was 60 % in both
probiotic and placebo group. The p value is 1 which is
not significant (Table 13).

Table 11: Candidiasis - Group A — Probiotic.

Probiotic
After 30 days

Change in Wet smear

Frequency Percent
Cured 3 60 %
No change 2 40 %
Total 5 100 %

After 60 days

Frequency Percent
3 60 %

2 40 %

5 100 %

Table 12: Candidiasis - Group B — Placebo.

Change in Wet smear

After 30 days

Frequency Percent
Cured 3 60 %
No change 2 40 %
Total 5 100 %
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T

After 60 days

Frequency Percent
3 60 %

2 40 %

5 100 %

Volume 6 - Issue 2 Page 677



Shamshu R et al. Int J Reprod Contracept Obstet Gynecol. 2017 Feb;6(2):671-681

Table 13: Candidiasis - Comparison between probiotic and placebo.

Frequency
Cured 3
No change 2
Total 5

DISCUSSION

Lower reproductive tract infections especially the non-
sexually transmitted types are quite common in women.
They are a cause of morbidity and are associated with
significant adverse effects. The present line of
management includes the use of antibiotics. However in
view of the rising rates of antibiotic resistance, and the
fact that these infections tend to recur frequently, has led
to a growing interest in the role of natural food
supplements, containing friendly bacteria in the
management of these conditions. It is known that
antibiotics function by Kkilling the pathogens while
Lactobacillus GR-1 and RC-14 inhibit the growth and
adhesion of urogenital pathogens, displace bacterial
vaginosis organisms, down regulate vaginal inflammation
and enhance immune defences all of which can make a
combined treatment more effective. Under normal
circumstances, the person’s own lactobacilli would return
after antibiotic therapy and colonise the wvagina and
provide some protection from infection. The additional
use of probiotics is considered to enhance this process.
The role of probiotics in the management of lower
reproductive tract infections has been studied at many
centres. Such a study has not been done at our institution,
hence the significance of this study.

The present study is a randomised, double blind placebo
controlled study. Forty-two women attending the
Gynaecology Out-patient Department of Sree Avittom
Thirunal Hospital, Thiruvananthapuram, Kerala giving
informed consent participated in the study. They were
randomised to two groups to receive either of the two
drugs A or B in addition to the conventional antibiotics.
They were followed up for a period of two months to find
out if there was any difference in the treatment outcome
of both groups. The blinding was unveiled after the data
analysis. About one thousand women attended our OPD
per month during the study period. Those who satisfied
the inclusion criteria were included and those who had
the factors of exclusion criteria were excluded. The
baseline characteristics of women included in the study
was analysed between the two groups and was found to
be comparable.

e 50% of women in the study population were between
26 to 35 years, 35.7% women were in the age group
of 36 to 45 years and 14.2% women were between
18 to 25 years.
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Percent

Frequency Percent
60 % 3 60 %
40 % 2 40 %
100 % 5 100 %

e 59.5% women who participated in the study lived in
a rural area, while 40.4% women lived in an urban
area.

e 61.9% women were Hindus, 23.8% women were
Christians and 14.2% women were Muslims.

e 71.4% women in the study group were unemployed
while 28.5% women were employed.

e 59.5% had a monthly income less than Rupees 500,
30.9% women had an income between Rupees 501 to
1600 and 9.5% women had an income more than
Rupees 1601.

o 452% of women in the study population were
having an education below 10th standard, while 54.8
% of women were having an education below 10th
standard.

e 52.3% of women had their menarche between 14 and
16 years, while 33% of the women had their
menarche before 13 years.

e 80.9% of the women had regular menstrual cycles,
while 19.1% women had irregular cycles.

e 42.9% women had taken prior treatment for vaginal
discharge.

e 9% of women were married less than 5 years, 57%
were married between 5 and 10 years, and 33% were
married more than 11 years.

e 45% women did not use any form of contraception,
9.5% used a barrier method, 11. 9% used an IUCD
and 33% had underwent postpartum sterilisation.

Bacterial vaginosis

e The initial vaginal pH at the first visit was alkaline,
more than 4.5 for all 32 women.

e The initial wet smear was suggestive of bacterial
vaginosis.

e The initial gram stain also showed bacterial
vaginosis.

e These 32 women were then randomised to 2 groups
A or B. There were 16 women in each group.

e In group A which is the probiotic, from the initial 16
women with an abnormal pH; 13 women had a
normal pH at the end of thirty days and sixty days of
treatment. (81.3 %)

In group B which is the placebo, from the initial 16
women with an abnormal vaginal pH; 5 women had an
normal vaginal pH at the end of thirty days and sixty days
of treatment. (31.3%). The p value is 0.004 which is
significant.
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In the probiotic group, 13 women out of the initial 16 had
a normal gram stain and wet smear after 30 days and 60
days of treatment. In placebo group, 5 women out of the
initial 16 had a normal gram stain and wet smear at the
end of treatment. The p value is 0.004 which is
significant.

Candidiasis

In the study, 10 women had vulvovaginal candidiasis.
They were randomized to 2 groups A or B, with 5 women
in each group. The initial vaginal pH of all 10 women
was normal. All 10 women had an initial wet smear and
gram stain suggestive of candidiasis.

e In the probiotic group, 3 out of 5 women had a
normal vaginal picture at the end of thirty days and
sixty days of treatment. (60 %)

e In the placebo group, 3 out of 5 women had a normal
vaginal picture at the end of thirty days and sixty
days of treatment. (60%).

The p value is 1 which is not significant.
Comparison with other studies
Bacterial vaginosis

In Reid et al studied the role of probiotic bacilli
containing L. rhamnosus GR-1 and RC-14 alone in
maintaining a normal flora in 42 women and found that
nearly 64% women with bacterial vaginosis had a normal
urogenital flora at the end of treatment. In their study in,
Reid and Charbonneau; 64 healthy women were given
daily oral capsules of Lactobacillus rhamnosus GR-1 and
RC- 14 for 60 days. Microscopy analysis showed a
restoration from an asymptomatic bacterial vaginosis
picture to a normal Lactobacilli colonised one in 37%
women as compared to 13% on placebo (p=0.02).

In a randomised double blind placebo controlled trial by
Anukam et al, oral metronidazole was given along with
probiotic capsules to 125 women with bacterial vaginosis
for 30 days. They found an improvement in 88% women
in the probiotic group as compared to 40% in the placebo
group (p<0.001).

In a study by Petricevic and Witt in 2008, 190 women
with Bacterial vaginosis were given oral clindamycin
along with vaginal Lactobacilli capsules. They found an
improvement of 83% in the probiotic group as compared
to 35% in the placebo group (p<0.001). Larsson et al in
2008, gave vaginal clindamycin gel along with vaginal
probiotic capsules; and found an improvement of 65% in
the probiotic group as compared to 46% in the placebo
group. In their study in 2005, Eriksson et al found that
clindamycin vaginal cream along with probiotic
containing tampons used by 186 women that the
improvement in the probiotic group was 56% as
compared to 62% in the placebo group. (p not specified)
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In a study by Bradshaw in 2012, 268 women were given
oral metronidazole, vaginal probiotic pessaries and estriol
cream and followed up over a period of six months. He
found that the improvement in the probiotic group was
73% as compared to 72% in the placebo group. When
probiotics were used following antibiotic treatment, the
bacterial vaginosis cure rate was increased and recurrence
rates were reduced in three out of five studies (Anukam et
al., 2006; Petricevic and Witt, 2008; Larsson et al., 2008).

In the study conducted at our institution it was found that
the cure rate of bacterial vaginosis was 81.3% at the end
of thirty days and sixty days of treatment for probiotics
and 31.3 % was the cure rate for placebo at the end of
thirty and sixty days of treatment. The p value was 0.004
which was statistically significant.

Vulvovaginal candidiasis

In 1994, Hilton et al in a prospective cohort study in
which 28 women with features of recurrent vulvovaginal
candidiasis participated, found that all of them had an
improvement of vaginal symptoms. Four of the five
women with positive vaginal cultures had negative
cultures after receiving lactobacilli. Williams et al in
2001 examined the ability of intravaginally applied
lactobacilli to reduce the vulvovaginal candidiasis risk in
164 HIV positive women. The women were randomised
to three groups: the first group received L. acidophilus
vaginally once per week, the second received vaginal
clotrimazole weekly and the third took placebo. The
relative risk of developing was 0.5 for the lactobacilli
treated, 0.4 for the clotrimazole treated, the difference
was not statistically significant.

In 2003, Reid et al administered L. rhamnosus GR-1 and
L. fermentum RC-14 in 10 women with recurrent
urogenital infections, 9 of them had recurrent yeast
vaginitis. One week after the beginning of treatment,
lactobacilli dominated the vagina of all women. No
recurrences of yeast vaginitis appeared during the study
and follow up.

Shalev et al studied 46 women with recurrent candida
vaginitis, they were randomised into two groups of 23
women; the first group received 150 ml/day yogurt with
lactobacillus and the second group received 150 ml/ day
of pasteurised yogurt. There was a progressive decrease
in positive vaginal cultures for candida for both groups,
but it was not significantly different between the two
groups.

Pirotta et al did not support the use of lactobacilli for the
prevention of post antibiotic vulvovaginitis. The OR for
developing post-antibiotic vulvovaginitis was 1.06 in the
study group and 1.38 in the placebo group which was not
statistically significant. In the study conducted at our
institution, it was found that the cure rate for candidiasis
was 60% for probiotics, and 60% for placebo. The p
value was 1 which was not statistically significant.
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Limitations

There are several limitations in this study. As the cost of
the medicines were high and the sample size was not
extensive, we could not find out if the difference in the
probiotic and placebo group outcome could have been
more significant. Also the women were followed up only
for a period of 2 months. Their chance of developing
recurrent infections over a longer period of time was not
studied.

CONCLUSION

In the treatment of bacterial vaginosis, addition of
probiotics to the conventional antibiotics can improve the
cure rate of bacterial vaginosis and reduce the rate of
recurrences. In the treatment of vulvovaginal candidiasis,
addition of probiotics to the conventional antifungal did
not have a significant improvement.
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