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ABSTRACT

BACKGROUND: Vulvovaginal candidiasis is one of the most
common vaginal infections worldwide. We conducted this
systematic review and meta-analysis to determine the effect of
probiotics in the treatment of vulvovaginal candidiasis.
METHODS: A comprehensive search of databases including
PubMed, Scopus, Cochrane, Scientific Information Database
(SID), IranMedex, and Google Scholar search engine was
performed. The search was conducted from inception to 1 October
2022, to identify published English or Persian language
randomized control trials (RCTs) of women with vulvovaginal
candidiasis who received probiotics as medical treatment. The
quality of the included studies was assessed using the Oxford
Center for Evidence Based Medicine checklist. All statistical
analyses were performed using Comprehensive Meta-analysis
(CMA) version 2.

RESULTS: Six RCTs were included in this review. The results
showed that treatment with probiotic was not different from
placebo regarding the rate of positive culture (OR: 1.12; 95% CI:
0.390 to 3.26, P=0.825); treatment with probiotic was more effective
compared to placebo regarding the rate of recurrence. (OR: 0.14;
P=10.01; 95 % CI: 0.028-0.7).

CONCLUSION: Probiotics have a beneficial effect in the treatment
of women with vulvovaginal candidiasis. Our results provide
evidence for an alternative treatment modality for vaginal
candidiasis using probiotics.

KEYWORDS: Probiotic, Lactobacillus, Candidiasis, Vulvovaginal,
Meta-Analysis

INTRODUCTION

Vulvovaginal candidiasis (VVC) is one of the most common vaginal
infections (1, 2) affecting approximately 75% of women (2, 3). VVC,
with a range of symptoms and signs, has a negative impact on
women's physical and emotional health as well as sexual and marital
relationships (1). The main symptoms of this infection are itching,
burning and irritation in the vulvovaginal area associated with the
presence of a thick, white vaginal discharge (4). The diagnosis of this
type of infection is based on a series of clinical and laboratory
symptoms. Diagnostic clinical signs include vulvovaginal pruritus,




882 Ethiop J Health Sci.

Vol. 33, No. 5

September 2023

burning, erythema, edema, and/or curd-like
discharge adhering to the vaginal sidewall (5).
The laboratory diagnosis of VVC is based on the
presence of Candida on wet mount, Gram’s stain,
or culture of vaginal discharge in a woman along
with the aforementioned characteristic clinical
findings (6).

Antifungal therapy for VVC is reasonably
effective with a number of oral and intravaginal
agents, although patients may suffer from its side
effect (4). Among the antifungal drugs, azole
compounds are considered more convenient than
those applied intravaginally (7, 8), so application
of oral fluconazole is usually suggested for
treatment. Fluconazole maintains therapeutic
concentrations in vaginal secretions for at least 72
hours after the ingestion of a single 150-mg tablet
(9). Although antifungal agents are effective in
the short term, studies have reported the
recurrence of infection (recurrent VVC) with a
prevalence of more than 50% in the following
months (9-10). Usually anti-fungal therapy is not
intended to restore the normal vaginal microbiota
in patients with recurrent VVC (10-12). In
addition, using antifungal agents can lead to
bacterial vaginosis (BV), a condition with an
overall high prevalence and associated with
numerous complications such as preterm birth
(13-14) and pelvic inflammatory disease (15). For
these reasons, researchers have investigated other
treatment approaches to cure or prevent VVC,
which may be referred to as probiotics (16).

The word probiotic is derived from the two
Greek words pro and bio, meaning life. The Food
and Drug Administration defines the word
probiotic as live microorganisms that have
beneficial effects on host health when
administered in adequate amounts (17).
Probiotics mainly contain lactic acid bacteria
(LAB) strains that stabilize the vaginal microbial
balance, so they can be used as a complementary
therapy along with conventual treatments to
support VCC and prevent recurrence of infection
(17-19). According to studies, probiotics may
have an indirect effect on healing and preventing
recurrence of bacterial vaginosis by secretion. It
can also limit the transmission of sexually

transmitted diseases (19-20). Another study
investigated the effect of probiotic lactobacillus
in combination with metronidazole in the
treatment of bacterial vaginosis. This study
reported an increase in the therapeutic effect of
metronidazole (21).

However, conflicting results have been
reported regarding the benefit of probiotics in
VVC. For example, a study reported a significant
reduction in recurrent infection in subjects taking
probiotics as prophylaxis compared with a control
group (22). Another study conducted in Nigeria
used probiotics as adjunctive therapy. This study
also reported a reduction in recurrent infection
(23). However, in another study, no effect of
probiotics in prevention of vulvovaginitis was
observed (24). These conflicting results can
probably be attributed to the difference in sample
size, the presence or absence of a control group,
and the administration of probiotics (number and
type of probiotics) (25-27). Considering the
various contradictory results regarding the
probiotic benefits in vaginal candidiasis, the
necessity of a meta-analysis study is required to
obtain a clear and homogeneous results.
Therefore, the aim of this systematic review and
meta-analysis is to synthesize the available
evidence on the efficacy of probiotics in the
treatment of VVC.

METHODS

The present study was conducted based on the
preferred reporting items for systematic review
and meta-analysis (PRISMA) checklist, but was
not registered in the international prospective
register of systematic reviews (PROSPERO)
database, and a public protocol does not exist. No
ethical approval was sought for this systematic
review. As this study is a systematic review of
previously published studies, the need for ethics
approval and patient informed consent was
therefore waived.

Data sources and search strategy: In this study,
a systematic literature review was conducted
using the following electronic databases as the
most appropriate resources to identify published
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studies: MEDLINE/PubMed, Scopus, Cochrane,
Google Scholar search engine, and Persian
databases including Scientific Information
Database (SID), IranMedex, and Magiran using
equivalent keywords without time restrictions
from inception to 1 October 2022. The search
terms were ("Vulvovaginal Candidiasis" OR
"Vulvovaginal Moniliasis" OR  "Vaginitis,
Monilial", OR Vaginitides, OR "Vaginal Yeast
Infection" OR Candidiasis AND Probiotic) in the
title, abstract, or keywords. All of the
aforementioned databases were searched for
published, randomized controlled trials (RCTs) in
both English and Persian languages. Also, the
reference lists of all included studies were hand-
searched for any relevant studies missing in the
database searches. Six weeks before we submitted
the final manuscript to the journal, we performed
an updated search on all specified databases.
Prior to the search, it was decided that gray
literature would not be searched as these studies
are not peer-reviewed and lack quality control. In
the process of extraction, two investigators
independently reviewed both the title of the
articles and the abstract to determine their
suitability for inclusion.

The selected articles had to meet the
following criteria to be included in the review:
study participants had to be women in
reproductive age (pregnant or non-pregnant), with
clinical signs and symptoms of the VVC, whose
fungal cultures for candida diagnosis were

Random sequence generation (Selection bias)

Allocation concealment (Selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other sources of bias?

| Low risk of bias (|

Unclear risk of bias (]

reported to be positive and received probiotic
tablet with or without Azole components for its
treatment. Control groups received Azole
components alone or placebo. RCTs studies were
included, in both English and Persian languages.

Outcome measure: The outcome measure in
this study was VVC, which was measured
through positive culture of candida with the
symptoms of VVC or both of them.

Study selection and data extraction:
EndNote X8 software was used to manage the
included studies. Study selection and data
extraction were performed by two independent
reviewers. Based on the search results, the
authors scanned the identified results, abstracts,
and relevant records. Full articles of all
potentially relevant trials were retrieved. All
retrieved studies were screened for multiple
publications of the same studies. For each study,
we extracted the following data according to a
predefined checklist: first author, year and
location of the study, study design, participants,
intervention, comparison, tools, and outcome.
Data were assessed independently by two
reviewers, and discrepancies were resolved by
discussion with a third researcher. Overall, there
was complete agreement between the two
reviewers. The summarized characteristics of the
included studies are shown in Table 1.

0% 25% 50% 75%  100%
High risk of bias

Figure 1: Risk of bias graph: Systematic review. Author’s judgments of risk of bias presented as

percentages across all included studies.
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Table 1:

Characteristics of 6 clinical trials included in study.

Author
Year Design Participants Intervention Comparison Tool Outcome
and country
Structured clinical ~The results of the study showed that the adjunctive
Premenopausal One oral dose of fluconazole (150 mg), . . . .
Anukam et al ith acut 1 dail biofi 1 taini One oral dose of fluconazole evaluation treatment of vulvovaginitis with lactobacillus
(2009) RCT women witl ‘acuie pius a daiy probiotic capsuie contamning (150 mg), plus one daily questionnaire, standard rhamnosus probiotic and rotari does not affect the
Lo vulvovaginitis(n=  lactobacillus rhamnosus and .
Nigerian 59) lactobacillus roteri for 3 months placebo capsule laboratory culture  recovery rate on the 7th day, but it reduces recurrence.
techniques It becomes vulvovaginitis again
Davar et al CP:ITS?JZI with The findings demonstrated that taking probiotics with
" RCT L The probiotic group (n=28) Placebo group (n=31) Fungal culture azole antifungal drugs could be highly effective in
(2016) Iran vulvovaginitis treating VVC
(number = 59), g
Vaginal Vaginal
Ehrstro'm et Ca;%sules containing L gasseri LN40 Administration of LN strains after conventional
al. (2010) RCT Women (N=95) Lactobacillus  fermentum LN99, L. Placebo Fungal culture Zr:itj?(lj?;l;isolfe:;i(t)e\r/fgli;;lgclgﬁfrllsiz:trilgflor vulvovaginal
Sweden Ca?e? sul?sp. Rhamnosus LN113 and P. Somewhat fewer recurrences and less malodorous
Acidilactici LN23 discharge
Followed the
Sanifc;if(?;?(??; schedule; however, ten The local application of probiotics after
PPl L .. 150 mg fluconazole and a Administration of combined azoles for treatment of
Kovachev et al. Women between Vaginal probiotic containing single vaginal Microbiological vaginal
(2015) . RCT 177and 30 years  lactobacillus acidophilus, I Globule of fenticonazole analysis C. Albicans infections increases therapy efficacy and
Bulgaria (N=436) Rhamnosus, streptococcus (600 mg) (n=207) could
thermophilus, and 1. Delbrueckii & Prevent relapse
Subsp. Bulgaricus were also pSe.
administered n=209)
Fluconazole (150 mg) supplemented Fluconazole (150 mg)
. . Every morning for‘ t.h ¢ following 4 supplemented . . . Probiotic lactobacilli can increase the
Martinez et al. Women diagnosed  weeks with two probiotic . Microbiological . . . .
. RCT . .. . Every morning for the - Effectiveness of an anti-fungal pharmaceutical agent in
(2008) Brazil with VVC Capsules  (containing  lactobacillus following 4 ks with tw analysis e di
rhamnosus gr-1 and lactobacillus (;acoe:zlon(i _ 2\2&)}6 s wi ° curing disease
Reuteri rc-14) (n = 29). P
RCT Active oral, Vaginal placebo
Pirotta et al. factorial Women, aged 18— Actlye oral and (n= 124?, Placebp - Culture of Candida Use of oral or vaginal forms of lactobacillus was not
. -~ Vaginal group Oral, active Vaginal (n=124), . effective  in  prevention  of  post-antibiotic
(2004) UK design, 50 years (N=496) = species survey L
Protocol (n=124) Placebo vulvovaginitis.

Oral and Vaginal (n=124)
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Quality assessment of the included studies:
The quality of the included studies was assessed
using the Oxford Center for Evidence Based
Medicine (OCEBM) checklist for RCTs. This
tool was designed in two sections to assess
internal and external validity. Internal validity in
this review was assessed by six general
questions including how patients were allocated,
similarity and matching of groups, equality of
allocated treatment, losses to follow-up and
intention to treat analysis, blinding and effect
size, which was assessed with three responses of
‘yes’, ‘no’ and ‘unclear’. The assessment of risk
of bias is shown in Figure 1. Disagreements
between two authors were resolved through
consultation with the third author.

Statistical analysis: The pooled risk ratio was
reported with 95% confidence interval (95% CI).
Besides, the randomized model was reported by
95% CI. A p-value < 0.05 was considered
statistically significant. The Q statistic and the I*
index were used to assess the heterogeneity of
the studies. The I* index was used due to its
accuracy to compensate for the lack of power
(the Q statistic) in small sample sizes or increase
the power in large sample sizes. In the I? index,
a value below 50% indicated a low variance in
the studies. Moreover, a fixed effect model and
the inverse variance method were used. We

|

interpreted the results using effect size and odds
ratio (OR). The pooled estimates of OR for VVC
diagnosis were calculated. Due to the small
number of studies included in the quantitative
analysis, funnel plot and Egger test were not
performed. All statistical analyses were done
using Comprehensive Meta-analysis Version 2
(Biostat, Englewood, NJ, USA).

RESULTS

The database search initially yielded 515
articles, from which six studies were selected for
inclusion in the systematic review, and 4 studies
were included in the meta-analysis (Figure 2). A
total of six RCTs met the inclusion criteria, and
four were included in the meta-analysis (Table
1). All the six articles were RCTs designed to
evaluate the efficacy of probiotics in VVC
patients. A total of 572 patients were assigned to
the intervention group and 573 patients to the
control group. Of the six trials, one was
conducted in Africa (Nigeria), three in Europe
(United Kingdom, Bulgaria and Sweden), one in
Asia (Iran) and one in Brazil. All studies were
published in English. Furthermore, all studies
reported the patients receiving probiotics for
\'AY® treatment (Table 1).

Records identified through
database searching
(n =513)

[dentification

Additional records identified
through other sources

(n=2)

|

|

|

|

(n = 105)

Records after duplicates removed

l

Screening

|

Records were excluded by initial screening of title/abstract (n =
20)

l

|

Full-text articles Full-text articles
assessed for eligibility excluded
(n=15) (n =9)

!

Studies included in
qualitative synthesis
(n =6)

!

Studies included in
quantitative synthesis
(meta-analysis)
(="-4%)

Eigibilty

|

|

Included

[

Figure 2: PRISMA Flow Diagram of study selection progress.
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Comparing the effect of azole therapy plus
probiotic versus azole alone on culture and
clinical symptoms of VVC: Two studies had
sufficient data to be included in the meta-
analysis. Probiotics in combination with azole
therapy were found to be effective compared to
azole alone in reducing positive culture (OR:
0.106; 95% confidence interval (95%CI): 0.057

p=0.407, fixed effect model; 2 studies (Figure 3)
(34, 35) and clinical symptoms (OR: 1.27 (95%
CI: 0.080 to 0.203), p<0.001; heterogeneity:
*=0%, p=0.424, fixed effect model; 2 trials;
Figure 4) (28-29). In conclusion, it seems that
probiotic in combination with azole therapy was
found to be effective compared to azole alone
and placebo.

to 0.197; p<0.001; heterogeneity: 12=0%,
Study name Statistics for each study Odds ratio and 95%Cl

Odds Lower Upper

ratio limit limit Z-Value p-Value
Martinezet al 0.223 0.052 0947 2.034- 0.042 —
Kovachevet al 0119 0073 0196 8441-  0.000 B

0.127 0080 0203 8646-  0.000 <&

0.01 01 1 10 100
Probiotic plus azole azle

Meta Analysis

Figure 3: Comparison of the effect of Probiotic in combination azole therapy with alone azole on vaginal
culture, m point estimate, %, combined overall effect of intervention

St name Statistics for each study
Odds Lower Upper

ratio limit limit Z-Value

Anukam et al 1.633 0.372 7170 0.650

Ehrstrom etal 0.761 0.166 3.495 0.351-

1.128 0.390 3.260 0.222

Odds ratio and 95%Cl

p-Value
0.516 —il—
0.726 ——
0.825 -
0.01 0.1 1 10 100
probiotic placebo

Meta Analysis

Figure 4: Comparison of the effect of Probiotic compare with placebo on

estimate, %, combined overall effect of intervention.

Comparison of the effect probiotic versus

placebo on culture and clinical symptoms of
VVC: Two studies (7,18) compared the effect of
probiotic with placebo on vaginal culture.
Combining the results of these two trials using
meta-analysis showed that treatment with
probiotic was not different from placebo
regarding the rate of positive culture (OR 1.12
(95% CI: 0.390 to 3.26), p=0.825; heterogeneity:
’=0%, p=0.481, fixed effect model; 2 studies;
Figure 5). Only one study examined the

vaginal culture, m point

probiotic effect on clinical compliments.
Anukam et al. compared the therapeutic effect of
probiotics with that of placebo. They concluded
that symptom resolution was higher in patients
treated with probiotics than placebo group (47%
versus 14%), even though it was non-significant
(p=0.279) (23). In summary, it can be
concluded that treatment with probiotic was not
effective on both positive vaginal culture and
clinical symptoms for VVC.
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Study name Statistics for each study Odds ratio and 95%Cl
Odds Lower Upper
ratio limit limit Z-Value p-Value
Martinezet al 0.183 0.044 0.770 2.317- 0.020 —a—
Kovachev et al 0094 0047 0.186 6.767- 0.000 = =
0.106 0.057 0.197 7.104- 0.000 ‘
0.01 0.1 1 10 100

Probiotic plus azole alone azle

Meta Analysis

Figure 5: Comparison of the effect of Probiotic compare with placebo on vaginal culture, m point

estimate, %, combined overall effect of intervention.

The effect of probiotic on the recurrence rate
of VVC: Two studies compared the treatment
effect of probiotic versus placebo on the
recurrence rate of VVC. The first study by
Davar et al. (22) compared the recurrence rate of
VVC in patients treated with prophylactic
probiotic or placebo at 6-month follow-up. The
recurrence rate was 0% three months after
treatment and 3.6% in the fifth and sixth months
in the probiotic group. In the placebo group, the
recurrence rate was 6.5% in the first month,
9.6% in the second month, 6.5% in the third
month, 0% in the fourth and fifth months, and
12.9% in the sixth month. Comparison of two
groups was made using the Fisher's exact test
and showed a statistically significant difference
regarding the recurrence rate (7.2% for probiotic
and 35.5% for placebo. (Odd ratio R 0.14; P =
0.01; 95 % CI (0.028-0.7).

Ehrstro'm, et al (30) compared the
treatment effect of probiotic with placebo on the
recurrence rate of VVC. The recurrence rate was
17% in the placebo group and 7% in the
probiotic group two to three days after
treatment. The recurrence rate was higher in
placebo-treated  patients (two to  three
recurrences in 100% patients) than probiotic-
treated patient (one to two recurrence in 53% of
patients) at 90 days which is significant at
borderline levels. In summary, it seems that
treatment with probiotic was more effective
compared to placebo in terms of recurrence rate.

DISCUSSION

In general, the results of the present meta-
analysis and review showed that probiotic in

combination with azole therapy is more effective
compared to azole alone and placebo. However,
treatment with probiotic was not effective on
both positive vaginal culture and clinical
symptoms for VVC. However, it seems that
there is lack of control group and failure to
report the frequency and percentage, many types
of probiotics, great differences among various
probiotics, which have great differences in the
treatment of VVC, method and time of
administration, which have a great impact on the
therapeutic effect. Therefore, it is necessary to
clarify the issue as much as possible to achieve a
definite and practical result. The vaginal area
contains a complex and dynamic microbial
complex, and lactobacilli are the dominant
bacteria in this area. Lactobacilli act as a defense
barrier in the urogenital tract and maintain the
microbial composition of the vagina in several
ways, including competing with  other
microorganisms (which may have pathogenic
potential) for binding to epithelial cells and
preventing the growth of pathogens (30-31). In
VVC, there is an overgrowth of yeast, most
commonly Candida albicans, which normally
inhabits the vaginal ecology in low numbers;
vaginal lactobacilli levels are not altered in
women with VVC (29-30).

Probiotics are crucial in the treatment of
vaginitis in women. They inhibit the growth of
pathogenic microorganisms by producing a
variety of antifungal compounds and lactic acid
through lactobacilli, and by stimulating the
immune system through competitive adhesion to
achieve the effect of treating VVC (31-33).
Another advantage of using vaginal probiotics is
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to reduce the number of pathogens and thus help
improve the performance of vaginitis drug
treatments by giving rise to metabolites (31).
According to meta-analysis results, probiotic in
combination with azole therapy was found to be
effective compared to azole alone and placebo.
Similar to the present study, Reid et al. (8), in
their study on the effect of prescribing oral
Lactobacillus in 64 healthy women, found
fungal colonization in 37% of the placebo group
compared to 13% of the probiotic group, and the
fungal colonization was decreased in the
probiotic group (27). In a study by Pirota et al.
on the effect of vaginal or oral probiotics on the
incidence of VVC after antibiotic treatment, 496
women used oral or vaginal probiotics or both
for 4 days. The results showed that taking
probiotics after taking antibiotics had no effect
on the rate of Candida infection after antibiotic
treatment (24).

In contrast, the study by Pirota et al. on the
effect of vaginal or oral probiotics on the
incidence of VVC after antibiotic treatment, in
which 496 women used oral or vaginal
probiotics or both for 4 days, showed that
probiotic use after antibiotic use had no effect on
the rate of Candida infection after antibiotic
treatment (34). The results of this review on the
efficacy of probiotics in alleviating the positive
vaginal culture and clinical symptoms of VVC
showed that treatment with probiotics was not
effective either, which i1s consistent with the
results of studies conducted by other
investigators (15, 35). In contrast, in the study
by Martins et al., oral probiotics were used for
four weeks after treatment with fluconazole. The
results showed that the use of probiotics was
effective on Candida cultivation. The type of
lactobacillus consumed and the duration of use
may be one of the reasons for the inconsistency
(36). The present study showed that probiotic
treatment was more effective compared to
placebo in terms of recurrence rate. Some other
studies also confirmed these results (37-39). In
this study, no side effects were observed in the
probiotic recipients. There are some limitations
of this systematic review and meta-analysis
which should be noted. The existing studies
have limited sample size; different selection

criteria were utilized in individual studies;
different strains and doses of probiotics were
used in individual studies; patients experienced
different severities of the disease, and finally,
our study only analyzed pooled data as no
individual patient data was available, restraining
comprehensive analyses. Thus, despite the
abovementioned  outcomes, attention to
alternative therapy of VVC, the mechanism of
action and advantages of every treatment option
like probiotics must be completely investigated
before its usage.

In conclusion, this systematic review and
meta-analysis found that probiotics were
significantly superior to the placebo in treating
VVC. Although probiotics showed a favorable
effect in the treatment of VVC, more evidence is
needed to confirm their effectiveness compared
with conventional antifungal treatments. In
addition, although the most commonly reported
adverse events with probiotics were relatively
mild, evidence on safety is still insufficient, and
more research is needed.

ACKNOWLEDGMENTS

The authors would like to acknowledge the
Faculty of Nursing and Midwifery, Mashhad
University of Medical Sciences, for creating a
great condition for scientific research.

REFERENCES

1. Chapple A, Hassell K, Nicolson M, Cantrill J.
'You don't really feel you can function
normally": women's perceptions and personal
management of vaginal thrush. J Reprod
Infant Psychol. 2000;18(4):309-19.

2. Manolea MM, Istrate-Ofiteru AM, Sandulescu
MS, Camen IV, Piciu IA, Dijmarescu AL, et
al. Clinical and morphopathological assay in
vulvovaginal candidiasis. Rom J Morphol
Embryol. 2022;63(3):511-520.

3. Nyirjesy P, Brookhart C, Lazenby G,
Schwebke J, Sobel JD. Vulvovaginal
Candidiasis: A Review of the Evidence for the
2021 Centers for Disease Control and
Prevention of Sexually Transmitted Infections
Treatment Guidelines. Clin  Infect Dis.
2022;74(Suppl_2):S162-S168.

4. Sobel JD. Vulvovaginal candidosis. The
Lancet. 2007;369(9577):1961-71.




The Role of Probiotics in the Treatment of Vulvovaﬁinal Zahedifard T. et al. 889

5.

10.

11.

12.

13.

14.

15.

16.

Dovnik A, Golle A, Novak D, Arko D, Taka¢
I. Treatment of vulvovaginal candidiasis: a
review of the literature. Acta Dermatovenerol
Alp Pannonica Adriat. 2015;24(1):5-7.
Akerele J, Abhulimen P, Okonofua F.
Prevalence of asymptomatic genital infection
among pregnant women in Benin City,
Nigeria. Afr J Reprod Health. 2002:93-7.
Kovachev S, Nacheva A, Vacheva-Dobrevska
R, Vasilev N. Combined single-day treatment
in acute vulvovaginal candidosis. Akusherstvo
i Ginekologiia. 2009;48(6):18-23.

Sobel JD, Sobel R. Current treatment options
for vulvovaginal candidiasis caused by azole-
resistant Candida species. Expert Opin
Pharmacother. 2018;19(9):971-977.

Sobel JD, Wiesenfeld HC, Martens M, Danna
P, Hooton TM, Rompalo A, et al. Maintenance
fluconazole therapy for recurrent vulvovaginal
candidiasis. NEJM. 2004;351(9):876-83.

Fan S, Liu X. In vitro fluconazole and nystatin
susceptibility and clinical outcome in
complicated vulvovaginal candidosis.
Mycoses. 2011;54(6):501-5.

Ge S-H, Wan Z, Li J, Xu J, Li R-Y, Bai F-Y.
Correlation between azole susceptibilities,
genotypes, and ERG11 mutations in Candida
albicans isolates associated with vulvovaginal
candidiasis in China. Antimicrob Agents
Chemother. 2010;54(8):3126-31.

Rigo GV, Tasca T. Vaginitis: Review on Drug
Resistance. Curr Drug Targets.
2020;21(16):1672-1686.

Leitich H, Bodner-Adler B, Brunbauer M,
Kaider A, Egarter C, Husslein P. Bacterial
vaginosis as a risk factor for preterm delivery:
a meta-analysis. Am J Obstet Gynecol. 2003;
189(1):139-47.

Ness RB, Kip KE, Hillier SL, Soper DE,
Stamm CA, Sweet RL, et al. A cluster analysis
of bacterial vaginosis—associated microflora
and pelvic inflammatory disease. Am J
Epidemiol. 2005;162(6):585-90.

Ghanbari Z, Peivandi S, Pasikhani MD,
Darabi F. Comparison of Pelvic Organ
Prolapse Quantification and Simplified Pelvic
Organ Prolapse Quantification Systems in
Clinical Staging of Iranian Women with Pelvic
Organ Prolapse. Ethiop J Health Sci. 2020;
30(6):921-928.

Williams AB, Yu C, Tashima K, Burgess J,
Danvers K. Evaluation of two self-care
treatments for prevention of vaginal

17.

18.

19.

20.

21.

22.

23.

24.

25.

candidiasis in women with HIV. J Assoc
Nurses AIDS Care. 2001;12(4):51-7.

lannitti T, Palmieri B. Therapeutical use of
probiotic formulations in clinical practice. Clin
Nutr. 2010;29(6):701-25.

Martinez R, Franceschini SA, Patta MC,
Quintana SM, Candido RC, Ferreira JC, et al.

Improved  treatment of  vulvovaginal
candidiasis with fluconazole plus probiotic
Lactobacillus rhamnosus GR-1 and
Lactobacillus reuteri RC-14. Lett Appl

Microbiol. 2009;48(3):269-74.

Reid G, Beuerman D, Heinemann C, Bruce
AW. Probiotic Lactobacillus dose required to
restore and maintain a normal vaginal flora.
FEMS Immunol Med Microbiol.
2001;32(1):37-41.

Osset J, Bartolomé RM, Garcia E, Andreu A.
Assessment of the capacity of Lactobacillus to
inhibit the growth of uropathogens and block
their adhesion to vaginal epithelial cells. J
Infect Dis. 2001;183(3):485-91.

Anukam K, Osazuwa E, Ahonkhai I, Ngwu M,
Osemene G, Bruce AW, et al. Augmentation
of antimicrobial metronidazole therapy of
bacterial vaginosis with oral probiotic
Lactobacillus ~ rhamnosus GR-1 and
Lactobacillus reuteri RC-14: randomized,
double-blind, placebo controlled trial.
Microbes Infect. 2006;8(6):1450-4.

Davar R, Nokhostin F, Eftekhar M, Sekhavat
L, Bashiri Zadeh M, Shamsi F. Comparing the
recurrence of vulvovaginal candidiasis in
patients undergoing prophylactic treatment
with probiotic and placebo during the 6
months.  Probiotics  Antimicrob  Proteins.
2016;8(3):130-3.

Anukam KC, Duru MU, Eze CC, Egharevba J,
Aiyebelehin A, Bruce A, et al. Oral use of
probiotics as an adjunctive therapy to
fluconazole in the treatment of yeast vaginitis:
A study of Nigerian women in an outdoor
clinic.  Microb  Ecol  Health  Dis.
2009;21(2):72-7.

Pirotta M, Gunn J, Chondros P, Grover S,
O'Malley P, Hurley S, et al. Effect of
lactobacillus in preventing post-antibiotic
vulvovaginal candidiasis: a randomised
controlled trial. BMJ. 2004;329(7465):548.

Falagas ME, Betsi GI, Athanasiou S.
Probiotics for prevention of recurrent
vulvovaginal candidiasis: a review. J

Antimicrob Chemother. 2006;58(2):266-72.




890

Ethiop J Health Sci.

Vol. 33, No. 5

September 2023

26.

27.

28.

29.

30.

31.

32.

33.

34.

Chee WIJY, Chew SY, Than LTL. Vaginal
microbiota and the potential of Lactobacillus
derivatives in maintaining vaginal health.
Microb Cell Fact. 2020;19(1):203.

Reid G, Charbonneau D, Erb J, Kochanowski
B, Beuerman D, Poehner R, et al. Oral use of
Lactobacillus rhamnosus GR-1 and L.
fermentum RC-14 significantly alters vaginal
flora: randomized, placebo-controlled trial in
64 healthy women. FEMS Immunol Med
Microbiol. 2003;35(2):131-4.

Martinez R, Franceschini S, Patta M, Quintana
S, Candido R, Ferreira J, et al. Improved
treatment of vulvovaginal candidiasis with
fluconazole plus probiotic Lactobacillus
rhamnosus GR-1 and Lactobacillus reuteri
RC-14. Lett App! Microbiol. 2009;48(3):269-
74.

Kovachev SM, Vatcheva-Dobrevska RS.
Local probiotic therapy for vaginal Candida

albicans infections. Probiotics Antimicrob
Proteins. 2015;7(1):38-44.
Ehrstrom S, Daroczy K, Rylander E,

Samuelsson C, Johannesson U, Anzén B, et al.
Lactic acid bacteria colonization and clinical
outcome after probiotic supplementation in
conventionally treated bacterial vaginosis and
vulvovaginal candidiasis. Microbes Infect.
2010;12(10):691-9.

Ling Z, Liu X, Chen W, Luo Y, Yuan L, Xia
Y, et al. The restoration of the vaginal
microbiota after treatment for bacterial
vaginosis with metronidazole or probiotics.
Microb Ecol. 2013;65(3):773-80.
Mastromarino P, Macchia S, Meggiorini L,
Trinchieri V, Mosca L, Perluigi M, et al.
Effectiveness of Lactobacillus-containing
vaginal tablets in the treatment of symptomatic
bacterial vaginosis. Clin Microbiol Infect.
2009;15(1):67-74.

Vicariotto F, Mogna L, Del Piano M.
Effectiveness of the two microorganisms
Lactobacillus fermentum LF15 and
Lactobacillus plantarum LPO1, formulated in
slow-release vaginal tablets, in women
affected by bacterial vaginosis: a pilot study. J
Clin Gastroenterol. 2014;48:S106-S12.

Pirotta M, Gunn J, Chondros P, Grover S,
Hurley S, Garland S. The PAV trial: Does

lactobacillus prevent post-antibiotic
vulvovaginal candidiasis? Protocol of a
randomised controlled trial

35.

36.

37.

38.

39.

[ISRCTN24141277]. BMC Fam  Pract.
2004;5(1):1-8.

Pirotta MV, Gunn JM, Chondros P. “Not
thrush again!” Women's experience of
post-antibiotic vulvovaginitis. Med J Aust.
2003;179(1):43-6.

Martins FS, Rodrigues ACP, Tiago FC, Penna
FJ, Rosa CA, Arantes RM, et al
Saccharomyces cerevisiae strain 905 reduces
the translocation of Salmonella enterica
serotype Typhimurium and stimulates the
immune system in  gnotobiotic  and
conventional mice. J Med Microbiol.
2007;56(3):352-9.

Azad A, Ranjbaran A, Zareshahrabadi Z,
Mehrabani D, Zahedani MZ, Talebanpour A,
et al. Protective effects of the probiotic
bacterium Streptococcus thermophilus on
Candida albicans Morphogenesis and a murine
model of oral candidiasis. /ran J Med Sci.
2021;46(3):207.

Gaziano R, Sabbatini S, Roselletti E, Perito S,
Monari C. Saccharomyces cerevisiae-based
probiotics as novel antimicrobial agents to
prevent and treat vaginal infections. Front
Microbiol. 2020:718.

Sarbu I, Vassu T, Stoica I, Dascalu L,
Chifiriuc C, Pelinescu D. Phenotypic and
genotypic  assessment of  Lactobacillus
plantarum influence on Candida albicans
fluconazole resistance. Ann  Microbiol.
2016;66(2):817-23.




