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Abstract

Bacterial vaginosis (BV) and vulvovaginal candidiasis (VVC) are the most common vaginal infections that
cause vaginal discharge in women. An imbalance of the normal vaginal microbiota can make it easier for the vagina to
become infected with bacteria and fungi. The recurrence rate for both diseases is 40-60%. Therefore, alternative therapies
are needed to prevent the recurrence of these two diseases. Probiotics are believed to be able to maintain a normal
microbiota balance in the vagina. This study aims to determine the role of probiotics in BV and VVC therapy, to prevent
recurrence of these two diseases. A literature search was performed on two databases namely PubMed and Science Direct,
using several keyword combinations to obtain relevant results. There were 12 studies that met the inclusion and exclusion
criteria. There are six studies explaining the role of probiotics in BV and VVC, respectively. The use of probiotics
intravaginally or orally can significantly reduce the recurrence rate of these two diseases, restore normal vaginal
conditions in BV as well as improve clinical symptoms in VVC. The combination of antibiotics and probiotics can
increase the effectiveness of the therapy.
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1. Introduction

Vaginal discharge is the second most common complaint after menstrual cycle complaints in women
of reproductive age. [1] Vaginal discharge is basically a normal thing as the body's defense mechanism to
keep the vagina moist as well as protection against infection. [2] Changes in amount, color, and smell can be
caused by an imbalance of bacteria in the vagina, which causes vaginitis. [3] The prevalence of vaginal
infections is 40-50% in BV, 20-25% in VVC, and 15-20% in Trichomoniasis, respectively. [4]

1.1. Normal Vaginal Microbiota

Normal vaginal microbiota conditions are dominated by Lactobacillus microorganisms. [5] There is
a classification system to describe the composition of the vaginal microbiota based on the predominance of
bacteria. This classification is called Community State Types (CST) which consists of CST L, II, IIL, IV, and V.
Each CST is dominated by L. crispatus, L. gasseri, L. iners, polymicrobial flora, and L. jensenii, respectively.
In healthy women, the types of CST that are often encountered are CST I, 11, III, and V. [6] Meanwhile, CST
IV is classified into CST IV-A and IV-B. CST IV-A consists of a moderate proportion of Lactobacillus
bacteria and small amounts of Anaerococcus, Corynebacterium, Finegoldia, or Streptococcus. Meanwhile,
CST 1V-B was dominated by a high proportion of Afopobium, Prevotella, Parvimonas, Sneathia, Gardnerella,
Mobiluncus, Peptoniphilus, and other anaerobic bacteria associated with the occurrence of BV. [7]

1.2. Bacterial Vaginosis

Bacterial vaginosis is a condition in which there is a decrease or loss of Lactobacillus bacteria which
produce lactic acid which is then replaced by an increase in the growth of pathogenic bacteria, namely
Gardnerella spp., Atopobium spp., Prevotella spp., and Mobiluncus spp. [8] The prevalence of BV ranges
from 23-29% worldwide. [9] BV is often also called Gardnerella vaginitis associated with the bacteria that
causes this disease. The presence of G. vaginalis bacterial infection forms a biofilm which then becomes a
place for the growth of other opportunistic bacteria. [10] In this condition, damaged vaginal defenses will
increase the immune response by secreting proinflammatory cytokines such as IL-6, IL-8, IL-1a, IL-1b,
TNF-a to fight biofilm-forming bacteria. [11]

The diagnosis of BV is made clinically and also by supporting examinations in the form of a vaginal
swab in the cervical region or vaginal fluid which is then made into a wet smear on a glass object. BV is
generally diagnosed based on the Amsel criteria. BV is declared positive if at least 3 of the 4 criteria are
found. The first criterion is vaginal discharge with a thin consistency, yellowish white in color, homogeneous
and clue cells are found. Furthermore, the vaginal pH was > 4.5 and the whiff test smelled fishy after being
given 10% KOH to the specimen. This Amsel criterion has a sensitivity of 70% and a specificity of 94%. The
diagnosis of BV can also be determined based on the Nugent score on gram stain, a Nugent score > 7
indicates the presence of BV. However, it is rarely used today. [11] First-line therapy of BV includes oral
metronidazole 500 mg twice daily for 7 days, 2% clindamycin cream 5g intravaginally for 7 days or
metronidazole gel 0.75% 5g intravaginally once daily for 5 days. The recurrence rate of BV is 50% in 6—12
months. Recurrent BV is characterized by the occurrence of BV > 3 times in 12 months. [12]

1.3. Vulvovaginal Candidiasis
Vulvovaginal candidiasis (VVC) is a vaginal infection primarily caused by the fungus Candida

albicans and a small proportion of non-Candida albicans (Candida glabrata) which are the normal microbiota
of the vagina. VVC is the second most common cause of vaginitis after BV. It is estimated that 70-75% of
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women worldwide have experienced VVC, and 40-50% of them have recurrent VVC. [13] VVC can occur
when Candida fungi invade the vaginal mucosa and cause an inflammatory response. The mechanism of
inflammation is still unknown, but inflammatory cells are dominated by PMN cells and macrophages. VVC
sufferers will complain of thick, sticky vaginal discharge, accompanied by excoriations, dysuria, itching,
burning, and swelling. [14]

The diagnosis of this disease is established by finding budding yeast, blastospores, or Candida spp
pseudohyphae. on wet smears with 10% KOH, gram stain, or cultures from vaginal fluid specimens. [15] The
treatment commonly used today is the administration of antifungal drugs in the form of intravaginal
clotrimazole cream for 7-14 days or a single dose of fluconazole 150 mg orally. [16] Recurrent VVC is
characterized by episodes of VVC > 4 times a year as evidenced by culture. In recurrent VVC, given a single
dose of fluconazole 150 mg orally for 3 days, then continued administration once a week for 6 months.
However, 50% of women will experience a recurrence within 3—4 months. [17]

1.4. Probiotics

The term probiotic was first put forward in 1965, which was defined as microorganisms that can
enhance the growth of other microbes. [18] Based on the consensus in 2014, the Food and Agriculture
Organization (FAO) and the World Health Organization (WHO) define probiotics as live microorganisms that
can provide beneficial health for the host if given in adequate amounts. [19] The types of probiotics include
Lactobacillus, Bifidobacterium, Saccharomyces, Streptococcus, Enterococcus, Escherichia, and Bacillus.
Probiotics are widely used to maintain the microbial balance in the vagina. Lactobacillus is the most
researched probiotic, because it is believed to protect the vagina from BV and VVC. The mechanism of action
of Lactobacillus is described in Figure 1. [18]

Figure 1. Mechanism of Action of Lactobacillus

Lactobacillus produces lactic acid which can destroy pathogens by lowering vaginal pH to 3.5-4.5
which also contributes indirectly to inhibiting pathogens by cervical mucus secretions. Lactobacillus also
produces bacteriocins which are AMPs (Antimicrobial Peptides) and proteins, in response to an imbalance of
the vaginal microbiota, to protect the host from microbial invasion. Then blocking the colonization of
pathogenic bacteria as a result of the transfer of Lactobacillus bacteria. In addition, Lactobacillus also
enhances the immunomodulation mechanism by stimulating the innate immune system to produce hydrogen
peroxide (H202) thereby stimulating anti-inflammatory action. [18]

2. Methods

This is secondary research conducted in the form of a literature review. A literature search was
conducted through two databases, namely PubMed and Science Direct, using several keywords such as
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probiotics, lactobacillus, recurrence, bacterial vaginosis, and vulvovaginal candidiasis according to the MeSH
term and adding a boolean operator to obtain relevant results. The literature was then selected according to the
year of publication (2012-2022), with study designs including randomized controlled trials, clinical trials, and
observational studies. Literature was excluded if the study was conducted in a population of pregnant women.

3. Discussion
3.1. Role of Probiotics in Bacterial Vaginosis

Based on the literature search that has been done, there are six studies that explain the role of
probiotics in bacterial vaginosis. Four studies administered probiotics intravaginally while the other two
studies administered probiotics via the oral route. Administration of probiotics containing L. crispatus for 3—4
months after antibiotic therapy can reduce the recurrence rate of BV. Recurrence rates ranged from 20.5-30%,
while the average time to relapse was 3.75 £ 0.16 months. [20,21] Another type of probiotic, namely
Lactobacillus plantarum, is also known to reduce the risk of BV recurrence. However, statistically, this result
is not significant. [22] Probiotic therapy with Lactobacillus rhamnosus can also be used in groups of high-risk
women safely and without side effects. [23]

The use of probiotics given via the oral route has also shown significant results in preventing BV
recurrence. A mixture of L. crispatus LMG S-29995, L. brevis, and L. acidophilus can significantly reduce the
percentage of BV relapse and extend the time of BV relapse. [24] In addition, a mixture of lactobacilli (L.
acidophilus GLA-14 and L. rhamnosus HN 001) combined with bovine lactoferrin is a safe and effective
alternative therapy to restore a healthy vaginal microbiota in preventing BV recurrence. [25] The overall BV
recurrence rate ranged from 18.3-33.33% in the 4th month with an average recurrence time of 97.3 (26.7)
days. [24,25]

3.2. Role of Probiotics in Vulvovaginal Candidiasis

Based on the literature search that has been done, there are 6 studies that explain the role of
probiotics in bacterial vaginosis. There were 3 studies each giving probiotics intravaginally and orally. Studies
using intravaginal probiotics concluded that continued therapy with L. plantarum could increase the
effectiveness of clotrimazole in preventing recurrence of VVC, reducing complaints of vaginal itching or
burning as well as improving vaginal pH. [26,27] Other types of probiotics, namely L. fermentum LF10 and L.
acidophilus LAO2 are also known to be able to create and maintain biofilms in the vagina that can inhibit
persistent infections caused by Candida sp. [28] The use of probiotics is associated with a 3-fold reduction in
the risk of recurrence of VVC with a recurrence freedom rate of 72.4-72.83%. [26,28]

In studies that gave probiotics orally, the results showed that the consumption of a probiotic mixture
(L. acidophilus GLA-14 and L. rhamnosus HN 001 combined with bovine lactoferrin) could be an adjuvant
therapy of the azole class of antifungal drugs that was safe and very effective in reducing the recurrence rate
of VVC. [29] Other effective mixtures are L. acidophilus, Bifidobacterium bifidum, and Bifidobacterium
longum. [15] Administration of oral probiotic Lactobacillus plantarum P17630 increased colonization of
vaginal lactic acid bacteria and prevented episodes of vulvovaginal candidiasis. [30] The VVC recurrence rate
was 7.2-29.2% after 6 months of treatment. [15,29] In addition, probiotic therapy can also improve symptoms
of itching, redness, swelling, and vaginal discharge in VVC. [29,30]
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Conclusion

The use of probiotics can significantly reduce the recurrence rate of bacterial vaginosis and

vulvovaginal candidiasis, restore normal vaginal conditions in BV as well as improve clinical symptoms in
VVC. The combination of antibiotics and probiotics can increase the effectiveness of the therapy. However,
further research is needed regarding the proper dosage and method of administration in administering these
probiotics.
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