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Abstract
Introduction and hypothesis  Recurrent urinary tract infections (rUTIs) are a burden to patients and the health care economy. 
Vaginal probiotics and supplements have gained significant attention in mainstream media and lay press as a non-antibiotic alterna-
tive. We performed a systematic review to determine whether vaginal probiotics are an effective means of prophylaxis for rUTI.
Methods  A PubMed/MEDLINE article search was performed from inception to August 2022 for prospective, in vivo use of 
vaginal suppositories for the prevention of rUTIs. Search terms included: vaginal probiotic suppository (34 results), vaginal 
probiotic randomized (184 results), vaginal probiotic prevention (441 results), vaginal probiotic UTI (21 results), and vaginal 
probiotic urinary tract infection (91 results). A total of 771 article titles and abstracts were screened.
Results  A total of 8 articles fit the inclusion criteria and were reviewed and summarized. Four were randomized controlled tri-
als, with 3 of the studies having a placebo arm. Three were prospective cohort studies, and 1 was a single arm, open label trial. 
Five of the 7 articles that specifically evaluated for rUTI reduction with vaginal suppositories did find a decreased incidence 
with probiotic use; however, only 2 had statistically significant results. Both of these were studies of Lactobacillus crispatus 
and were not randomized. Three studies demonstrated the efficacy and safety of Lactobacillus as a vaginal suppository.
Conclusion  Current data support the use of vaginal suppositories containing Lactobacillus as a safe, non-antibiotic measure, 
but actual reduction of rUTI in susceptible women remains inconclusive. The appropriate dosing and duration of therapy 
remain unknown.

Keywords  Vaginal probiotic · Vaginal supplement · Lactobacillus · Recurrent urinary tract infections · Vaginal health

Abbreviation
rUTI	� Recurrent urinary tract infection

Introduction

Recurrent urinary tract infections (rUTIs) are a burden to 
patients and the health care economy. By definition, UTIs are 
considered recurrent if there are more than two in a 6-month 

period or three in 1 year [1]. Recurrent urinary tract infections 
not only impair quality of life for patients but they also have 
significant economic consequences [2, 3]. In 2003, the esti-
mated health care cost of UTIs annually was US $1.6 billion, 
and the health care burden is certainly higher two decades later 
[2]. The cost of an acute UTI workup ranges from US $390 to 
US $730, not including the price of antibiotic treatment [4].

Women are often given multiple rounds of antibiotics 
between primary care physicians and specialists to treat infec-
tions. Consequently, these patients often seek non-antibiotic 
alternatives, such as vaginal probiotics and supplements, as 
these have gained significant attention in mainstream media 
and the lay press [5]. There is an increasing body of literature 
supporting the use of vaginal Lactobacillus suppositories to 
reduce candidiasis and bacterial vaginosis infections; how-
ever, the role of vaginal probiotics for the prevention of rUTI 
is less clear [6–9]. There is increasing data that the vaginal 
microbiome varies between individuals that are susceptible to 
urinary infections. As such, it stands to reason that a vaginal 
probiotic would be more effective in preventing rUTI.
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The objective of this study was to determine whether 
vaginal probiotics are an effective means of prophylaxis for 
women suffering from rUTI.

Materials and methods

This review was Institutional Review Board exempt. A sys-
tematic review was performed using the PubMed/MEDLINE 
database from inception to August 2022 for all prospective, 
in vivo studies evaluating the use of vaginal suppositories 
for the prevention of rUTI. Search terms included vaginal 
probiotic suppository (34 results), vaginal probiotic rand-
omized (184), vaginal probiotic prevention (441 results), 
vaginal probiotic UTI (21 results), and vaginal probiotic 
urinary tract infection (91 results). Studies were excluded if 
they utilized oral probiotics or intravesical instillations. We 
also did not include studies that evaluated probiotics for the 
prevention of vaginal bacterial vaginosis and vulvovaginal 
candidiasis infections. A secondary review was also per-
formed of the reference lists of relevant articles.

A total of 771 article titles and abstracts were screened 
(including duplicates), with a total of 9 articles identified. 
Seven were found within the search and 2 were found as 
references in other articles. Eight were complete articles and 
1 was an abstract; the latter was excluded. The final eight 
articles were then carefully reviewed evaluating for patient 
characteristics, study intervention, presence of a control arm, 
type of probiotic utilized, duration of follow-up, ultimate 
study results, and statistical significance. Two researchers 
(PS and CN) independently reviewed the article content for 
appropriateness.

Results

A total of 8 articles were reviewed and the results are sum-
marized in Table 1. With regard to study design, 4 studies 
were randomized controlled trials, and of those, 3 had a 
placebo arm. Three studies were prospective cohort stud-
ies, and 1 was a single-arm, open-label trial. A total of 393 
female patients were evaluated in this review. A combina-
tion of pre- and post-menopausal women were included. 
All study participants were adult females ≥18 years of age, 
except for 1, who was a 13-year-old girl.

All of the studies utilized Lactobacillus as the probiotic. 
There were no other active ingredients. The Lactobacillus 
strains that were reviewed included L. casei v. rhamno-
sus, L. plantarum, L. fermentum, and L. crispatus. Specific 
dosages and Lactobacillus combinations varied between 
studies and are listed in Table 1. All of the dosages were 
at least 1 × 108 colony-forming units (CFU), ranging from 

1 × 108 to 1 × 1011 CFU. Of the Lactobacillus genus, the 
most commonly studied species was L. crispatus (4 arti-
cles) followed by L. casei (3 articles). Three studies dem-
onstrated the efficacy and safety of utilizing Lactobacillus 
in general as a vaginal suppository. No safety concerns 
were reported. Five of the 7 articles that specifically 
evaluated the use of a Lactobacillus suppository for rUTI 
reduction did find a decreased incidence with probiotic 
use; however, only 2 studies had statistically significant 
results, and both of these were studies using L. crispatus. 
A forest plot of the studies that included a risk ratio (5 of 
8) is illustrated in Fig. 1.

Discussion

Although current literature supports the use of vaginal 
suppositories containing Lactobacillus as a non-antibi-
otic measure to decrease rUTI in susceptible women, the 
available data are limited. Based on published results in 
two prospective studies, significant findings were asso-
ciated with the utilization of Lactobacillus crispatus for 
rUTI reduction for 1 year. Most importantly, there were 
no reported serious adverse effects from using vaginal 
probiotics.

Antibiotic stewardship is vitally important in women 
who suffer from rUTI as they are at a high risk of develop-
ing multidrug-resistant infections. Both patients and clini-
cians are interested in non-antibiotic alternative treatments 
to avoid long-term resistance [18]. Prior focus groups and 
interviews of women who suffer from UTIs have shown that 
patients are reluctant to frequently use antibiotics and are 
interested in non-antibiotic alternatives [18, 19].

Our review of the current literature is important and 
timely for two main reasons: 

1.	 Antibiotic resistance is an ongoing concern and repeated 
use of antibiotics can have untoward side effects, includ-
ing gut dysbiosis and other conditions.

2.	 The media continues to highlight the negative side of 
the pharmaceutical industry and thus there is a new dis-
trust of prescription medication in parallel with growing 
interest in “natural” treatments.

 As clinicians, it is vital that we are familiar with the science, 
or lack of, behind supplements that our patients are using 
and that we may even recommend.

An important finding that our review revealed was that no 
vaginal probiotic, other than Lactobacillus, was identified in 
the literature search. Presumably this is because the vaginal 
microbiota is formed by a host of aerobic and anaerobic 
organisms, with the most prevalent being Lactobacillus 
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species [20]. Studies have shown that Lactobacillus organ-
isms dominate the vaginal microbiota, to help to maintain 
vaginal eubiosis, and most common are L. crispatus and 
L. iners [7, 21]. L. crispatus produces the most lactic acid 
and therefore acidifies the vaginal microbiome the most [7]. 
Therefore, it seems intuitive that the two studies with sta-
tistically significant results used L. crispatus as the main 
compound. Thus, if patients inquire about a vaginal probi-
otic for rUTI, a probiotic containing L. crispatus should be 
recommended. Unfortunately, none of the studies explained 
why they chose specific organism concentrations (i.e., 
1 × 108 CFU) and dosing regimens. Likely the dosages of 
probiotic used were based on the fact that lactobacilli are 
present at levels of 107–108 CFU per gram of vaginal fluid 
in healthy premenopausal women [20, 22].

Our review of the currently available data showed that 
vaginal Lactobacillus suppositories can help to reduce rUTI 
in both pre- and postmenopausal women. This is interesting 
given that the vaginal microbiota and causative organisms of 
rUTI can be different among these two hormonally different 
groups. Sequencing studies have shown that L. crispatus is 
more abundant in premenopausal than in postmenopausal 
women, and that Escherichia coli is the predominant cause 
of rUTI in premenopausal females versus a more diverse 
variety of organisms in postmenopausal women [23]. 
Despite these differences, however, supplementation with 
Lactobacillus may continue to provide beneficial effects. In 
our review, studies that included both pre- and postmenopau-
sal women did not separately analyze differences in rUTI in 
the two cohorts. This would be interesting to further evaluate 
in future studies.

A significant reduction in rUTI was demonstrated in 
patients who used the Lactobacillus probiotic for 1 year 
in two prospective studies. These results were not seen in 
the randomized controlled trials. Additionally, there is no 
published literature discussing adequate dosing time of 

probiotics (oral or vaginal) for the prevention of bladder 
infections. We can only assume that the use must be con-
tinuous, as in any other prophylactic regimen such as with 
antibiotics, and tapered with time, if appropriate.

This review is limited by the available published data as 
there are few, prospective studies evaluating this topic, in a 
small total number of patients. Also, there is heterogeneity in 
the lactobacilli species used among these studies and follow-
up time is limited. There remains a paucity of high-quality 
evidence on this topic, with a continued need for future stud-
ies to focus on specific strains of Lactobacillus, standardized 
doses, and larger cohorts of women.

Conclusion

Lactobacillus vaginal probiotics can be used for the preven-
tion of rUTIs with minimal risk. Whether or not they reduce 
rUTIs in susceptible women remains inconclusive. The 
appropriate dosing and duration of therapy remain unknown, 
although our findings demonstrated that continued usage for 
a longer period of time has more promising results.
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