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ABSTRACT 

Background: Vaginal infections are common, frequently recur, and may increase women’s risk 

for sexually transmitted infections (STIs). We tested the efficacy of a novel regimen to prevent 

recurrent vaginal infections. 

Methods: HIV-negative women 18-45 years old with one or more vaginal infections including 

bacterial vaginosis (BV), vulvovaginal candidiasis (VVC), or Trichomonas vaginalis (TV) were 

randomly assigned to receive vaginal suppositories containing metronidazole 750mg plus 

miconazole 200mg or matching placebo for five consecutive nights each month for 12 months. 

Primary endpoints, evaluated every 2 months, were BV (Gram stain) and VVC (positive wet 

mount and culture). 

Results: Participants (N=234) were randomly assigned to the intervention (N=118) or placebo 

(N=116) arm. Two-hundred and seventeen (93%) women completed an end-of-study 

evaluation. The intervention reduced the proportion of visits with BV compared to placebo 

(21.2% versus 32.5%; relative risk [RR] 0.65, 95% confidence interval [CI] 0.48-0.87).  In 

contrast, the proportion of visits with VVC was similar in the intervention (10.4%) versus placebo 

(11.3%) arms (RR 0.92, 95%CI 0.62-1.37). 

Conclusions: Monthly treatment with intravaginal metronidazole plus miconazole reduced the 

proportion of visits with BV during 12 months of follow-up.  Further study will be important to 

determine whether this intervention can reduce women’s risk of STIs. 
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BACKGROUND 

Vaginal infections including bacterial vaginosis (BV), vulvovaginal candidiasis (VVC), and 

Trichomonas vaginalis (TV) are common, and have been associated with increased risk for 

acquisition of HIV [1-9].  Bacterial vaginosis has also been associated with herpes simplex virus 

type-2 (HSV-2) [10-12], human papilloma virus (HPV) [13], Neisseria gonorrhoeae [14], 

Chlamydia trachomatis [14, 15], and TV [8, 15-17].  It is not known whether prevention of 

vaginal infections can reduce women’s risk of acquiring sexually transmitted infections (STIs), 

although one small trial has demonstrated promising results [18].   

Treatment of BV and VVC can be challenging due to frequent recurrences.  This has led 

to interest in suppressive regimens.  Oral and intravaginal metronidazole have been used to 

reduce BV recurrences  [19-21].  Notably, treatment of BV with metronidazole has been 

associated with increased risk for symptomatic VVC [19, 22].  Weekly oral fluconazole has been 

used to reduce the incidence of VVC in women with frequent symptomatic recurrences [23].  

There remains a need for safe, efficacious, well-tolerated regimens that reduce the incidence of 

vaginal infections over prolonged periods. 

 

METHODS 

This study evaluated the effect of monthly periodic presumptive treatment (PPT) using topical 

metronidazole 750mg with miconazole 200mg intravaginal suppositories versus matching 

placebo nightly for five consecutive nights each month for 12 months for reducing the rates of 

BV and VVC, including both symptomatic and asymptomatic cases, in a randomized, double-

blind, placebo-controlled trial.  Intravaginal application was chosen to allow for delivery higher 

doses and longer courses of medication compared to oral administration, while minimizing side 

effects.  The trial included parallel arms with participants allocated in a one-to-one ratio.  
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Participants.  Participants were recruited from four research clinics including one in 

Mombasa and two in Nairobi, Kenya, and one in Birmingham, Alabama, USA.  The clinic in 

Mombasa and one clinic in Nairobi recruited women who reported transactional sex.  The other 

two clinics recruited general population women. 

Inclusion criteria included age 18-45 years old, HIV-seronegative, sexually active (>4 

episodes of intercourse with a male partner during the past month), willing to comply with the 

visit schedule, to abstain from sex or use non-latex condoms for 24 hours following vaginal 

insertion of study product, and to abstain from alcohol for 48 hours following use of study 

product.  Women had to have a vaginal infection at screening, which could include one or more 

of BV (Nugent’s score >7) [24], VVC (fungal elements on wet mount and positive culture on 

Sabouraud’s agar) [25], or TV (motile trichomonads on vaginal saline wet preparation). In 

addition, women had to agree not to concurrently participate in other research involving drugs, 

medical devices, or vaginal products. 

Women were excluded if they were currently pregnant, breastfeeding, or within the first 

three months post-partum.  Those who were menstruating were invited to enroll after completion 

of menses.  Women with >4 episodes of treatment for symptomatic vaginal infections during the 

past year were excluded, because of their expected frequent need for open-label treatment.  We 

also excluded those with a history of adverse reaction to the study medications or current use of 

medications or devices that would interact with the study drug.  Women currently using oral or 

intravaginal antifungal medication, metronidazole, tinidazole, or clindamycin were also excluded.  

Finally, women could be excluded at the discretion of the investigator if a medical condition or 

situation was present, such that trial participation was not advisable. 

Ethical Approvals and Consent for Participation.  This study was approved by the 

human subjects research committees at Kenyatta National Hospital, the University of 

Washington, and the University of Alabama at Birmingham.  All participants completed written 
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informed consent prior to screening, and a second written informed consent if they were eligible 

and agreed to enroll. 

Procedures. During screening, standardized questionnaires were completed, a pelvic 

speculum examination with collection of genital specimens was performed, and blood was 

collected for HIV-1 testing. A pregnancy test was completed using a rapid urine β-human 

chorionic gonadotropin assay following standard procedures at each site.   Women were invited 

to return after 7 days for results of their laboratory tests.  Those with symptomatic vaginal 

infections were treated at the screening visit, and TV infections were treated regardless of 

symptoms.  Women remained eligible to enroll any time between 7 and 28 days following the 

screening visit. 

At enrollment, a face-to-face interview was conducted using a standardized 

questionnaire to collect information on demographic characteristics, medical and sexual history.  

A physical examination and pelvic speculum examination were performed.  Swabs of vaginal 

and cervical secretions were collected for laboratory diagnosis of genital tract infections.  The 

examining clinician measured vaginal pH using a test strip (ColorpHast, EMD Chemicals), then 

applied vaginal secretions to a microscope slide and tested for the release of an amine odor 

after adding a drop of 10% potassium hydroxide.  A urine pregnancy test was performed to 

confirm non-pregnant status. 

Participants were randomized to the intervention or placebo arm by assigning them the 

next sequentially numbered study product kit.  Each kit included a one year supply of active or 

placebo product according to a computer-generated block randomization scheme with blocks of 

2, 4, and 6 participants, stratified by site.  The randomization was generated by the un-blinded 

statistician (SL).  Participants and all other investigators remained blinded to treatment 

allocation until after completion of all participant follow-up.  A one-month supply of study product 

was dispensed at each monthly visit.  Remaining product was retained by the study team for 

room temperature storage.  Active product consisted of vaginal suppositories with 750mg 

 at N
ew

 Y
ork U

niversity on M
ay 25, 2015

http://jid.oxfordjournals.org/
D

ow
nloaded from

 

http://jid.oxfordjournals.org/


Ac
ce

pte
d M

an
us

cri
pt

6 

metronidazole plus 200mg miconazole (Embil Pharmaceutical Company).  Placebo 

suppositories were identical in appearance, and included the excipient vehicle Witepsol S55 

with no drug. 

Participants were instructed to insert one vaginal suppository each night, just prior to 

going to sleep, for five consecutive nights each month.  They were encouraged to begin using 

suppositories on same night they were dispensed.  If needed, a pelvic model was used to 

demonstrate insertion.  Use during menses was allowed.  Participants were asked to abstain 

from intercourse or use non-latex condoms (LifeStyles, SKYN®) provided by the study for 24 

hours following insertion of each vaginal suppository, because the oil-based excipient could 

weaken latex.  This is consistent with labeling in Kenya and across 37 additional countries in 

Europe, Asia, and Africa where the product is marketed. If doses were missed, participants 

were instructed to continue using the remaining suppositories to complete five doses each 

month.  Participants were asked to avoid using suppositories before performing intravaginal 

practices such as douching or vaginal washing.  They were instructed to abstain from alcohol 

during product use and for 48 hours after treatment to avoid a possible disulfiram-like reaction. 

After enrollment, participants were scheduled to return monthly for 12 months.  At each 

visit, study staff assessed adherence, provided adherence counseling, reviewed correct product 

use, and provided free condoms.  Adverse events (AEs) were assessed at each visit.  A urine 

pregnancy test was performed, and an additional one-month supply of study product was 

dispensed.  Participants who became pregnant were retained in follow-up, but did not receive 

study product during pregnancy.  Participants with symptomatic vulvovaginitis, vaginal 

discharge or itching were treated syndromically with open-label oral metronidazole 400mg or 

500mg twice daily for 7 days plus single-dose oral fluconazole 150 mg.  This syndromic 

approach facilitated provision of study product together with open-label medication, ensuring 

that treatment was provided to symptomatic women while minimizing interruptions of study 

product use.  Asymptomatic participants with a laboratory diagnosis of BV or VVC were not 
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treated.  There is currently no indication for treatment of these conditions in asymptomatic, non-

pregnant women. 

During follow-up at months 2, 4, 6, 8, 10, and 12, participants had a physical 

examination including pelvic speculum examination with collection of genital swabs for 

diagnosis of vaginal infections.  Counseling and testing for HIV infection were repeated at the 

end of study evaluation. 

Laboratory.  Serological testing for HIV infection was performed using parallel testing 

with either two rapid tests or two laboratory-based enzyme linked immunoassays (ELISAs) 

according to standard procedures at each study site.  Testing for HSV-2 was performed using 

an ELISA (HerpeSelect [Focus Technologies]).  An optical density (OD) >2.1 was considered 

positive for women in Kenya [26].  Specimens from the US were tested using kits that produced 

a dichotomous positive versus negative result.   

 Vaginal secretions were Gram stained and evaluated for BV according to Nugent’s 

criteria [24].  A vaginal saline wet mount was examined at 40X magnification to identify motile 

TV organisms, clue cells, and fungal elements.  A drop of 10% potassium hydroxide was then 

added to the slide, and it was examined again for budding yeast, hyphae, or both.  All laboratory 

staff passed the Microbicide Trials Network vaginal wet preparation proficiency test prior to 

study initiation, and annually thereafter. Culture for vaginal yeast was performed on 

Sabouraud’s agar. Nucleic acid amplification testing (NAAT) for Neisseria gonorrhoeae and 

Chlamydia trachomatis was performed at enrollment (APTIMA Combo-2 [Hologic/Gen-probe]).  

Samples from all examinations were batched and tested for TV by NAAT (APTIMA TV 

[Hologic/Gen-Probe]) after completion of follow-up.  

 Sample size and statistical analyses.  The primary outcomes were the proportions of 

visits with BV or VVC, regardless of whether symptoms were present or absent.  Bacterial 

vaginosis was considered to be present if the Nugent’s score was >7 [24].  Vulvovaginal 

candidiasis was diagnosed based on the presence of both yeast forms on wet mount 
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microscopy and a positive yeast culture [25].  Requiring both culture and wet mount positivity 

increases diagnostic specificity. Notably, a positive wet mount is associated with higher yeast 

concentrations and greater likelihood of symptoms and signs [27]. There were two secondary 

endpoints.  One was a combined ‘any vaginal infection’ endpoint including one or more of BV, 

VVC, and TV by NAAT.  The second was BV by Amsel’s criteria [28], which was considered 

positive if women had >3 of four clinical signs: homogeneous vaginal discharge, vaginal pH 

>4.5, amine odor, and >20% clue cells on vaginal saline wet mount.  We conducted two 

ancillary analyses.  The first investigated the effect of the intervention on the proportion of visits 

with TV by NAAT.   Trichomonas was not included as a primary or secondary endpoint because 

it was anticipated that the frequency of infection would not provide sufficient power for a robust 

statistical comparison.  The second evaluated the effect of the intervention on the proportion of 

visits with abnormal vaginal microbiota by Gram stain (Nugent score >4).   

 To calculate sample size, the overall two-sided significance level of 0.05 was split 

between the two primary endpoints, BV and VVC.  Sample size was driven by VVC, since this 

was predicted to be less frequent.  We assumed the prevalence of VVC at visits in the control 

arm would be 14%, and the correlation between observations within individual was estimated at 

0.13 [21].  We hypothesized a relative risk of 0.5 for VVC in the intervention versus placebo 

arm.  Assuming 90% retention at 1 year, α=0.02, and power=80%, we required 117 participants 

per study arm.  This sample size was expected to provide 99% power for detecting a relative 

risk of 0.8 for BV, assuming α=0.03, 47% prevalence in controls, and within-individual 

correlation of 0.34 [21]. 

 Baseline characteristics of intervention and placebo participants were compared using 

Mantel-Haenszel tests stratified by study site for binary data and analysis of variance tests for 

continuous data, adjusted for study site.  The primary analysis population for efficacy and safety 

was the intent-to-treat (ITT) population, which included all randomized participants.  

Confirmatory analyses were performed with the per protocol (PP) population, defined as all 
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randomized participants who completed 12 months of follow-up, had genital swabs for endpoint 

analysis on >4 of six possible visits, and reported using >48 (80%) of 60 doses of study product.   

For the analyses of primary endpoints, each participant within a study arm was 

considered a cluster, with observations at a maximum of 6 visits.  For each infection of interest 

(BV, VVC), the proportion of visits at which the infection was detected was compared between 

the intervention versus placebo arm using a chi-squared statistic adjusted for clustering [29]. To 

evaluate differences in the intervention effect by study site and use of intravaginal practices, we 

tested the statistical significance of interaction terms for each of the two primary endpoints.  

Relative risks [RR] were generated using generalized estimating equations with a log link and 

exchangeable correlation structure.  Similar analyses were conducted for secondary and 

ancillary endpoints.  The proportions of participants achieving >80% medication adherence, 

participants experiencing AEs, and visits at which open-label treatment for symptomatic vaginal 

infections were dispensed in the intervention versus placebo arms were compared using 

stratified Mantel-Haenszel tests.  This trial was registered with ClinicalTrials.gov 

(NCT01230814; available at http://clinicaltrials.gov). 

 

RESULTS 

Between April 2011 and August 2012, 758 women were screened, of whom 234 (30.9%) were 

enrolled with 58-59 participants per site (Figure 1).  The most common reason for exclusion was 

lack of a vaginal infection.  Of 234 participants, 118 were randomized to the intervention arm 

and 116 were randomized to the placebo arm.  Two participants did not return for any follow-up 

visits.  Of the remaining 232, 87-100% of total expected participants returned for each of 12 

monthly follow-up visits. Follow-up was completed in August 2013. 

 The study arms were well balanced in terms of demographic, behavioral, obstetrical, 

medical, and laboratory characteristics with one exception; the few women who were not African 

or African American (N=5) were all randomized to the control arm (P=0.05) (Table 1).  At 
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enrollment, 82 (35.0%) participants had BV, 32 (13.7%) had VVC, and 16 (6.8%) had TV 

infection by NAAT.  Eleven (4.7%) participants had more than one type of vaginal infection. 

There were 115 (49.1%) women with no vaginal infection at enrollment, including 46 (19.7%) 

with intermediate vaginal microbiota (Nugent score 4-6). 

 Participants were defined as adherent to PPT if they reported using >48 of 60 possible 

vaginal suppositories.  This level of adherence was achieved by 88 (74.6%) participants in the 

intervention arm and 94 (81.0%) participants in the placebo arm (P=0.3).  Open-label syndromic 

treatment for symptomatic vaginal conditions was provided to 24 (36.2%) participants (73 

courses of treatment) in the intervention arm versus 49 (42%) participants (85 courses of 

treatment) in the placebo arm (P=0.4).   

 Monthly treatment with intravaginal metronidazole plus miconazole reduced the relative 

risk of BV by Nugent’s criteria by 35% compared to placebo (RR 0.65. 95% confidence interval 

[CI] 0.48-0.87) (Table 2).  In contrast, the risk of VVC did not differ in the intervention versus 

placebo arm (RR 0.92, 95%CI 0.62-1.37).  Overall, the risk of any vaginal infection (BV, VVC, or 

TV) was lower in the intervention arm compared to the placebo arm (RR 0.70. 95%CI 0.57-

0.86), reflecting the reduction in BV and a non-significant reduction in TV infection.  The risk of 

BV by clinical (Amsel’s) criteria did not differ significantly between study arms.  Participants 

receiving the intervention had a lower risk of abnormal vaginal microbiota by Gram stain 

(Nugent score >4) compared to those who received placebo (RR 0.72, 95%CI 0.58-0.90).  

Results were similar when restricted to the per-protocol population (Table 3).  There was no 

significant interaction between study site and intervention efficacy for BV by Nugent score 

(P=0.4) or VVC (P=0.1), suggesting similar efficacy across the four study sites.  In addition, 

there was no significant interaction between vaginal washing status at baseline or as a time-

varying exposure for either of the primary outcomes (BV and VVC; both P-values >0.5).  

 The mean number of AEs per participant was 6.4 in the intervention arm and 7.2 in the 

placebo arm (P=0.02).  The proportions of participants experiencing the most common AEs are 
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shown in Table 4.  Adverse events did not differ significantly by study arm except for vaginal 

discharge and headache, both of which were reported less frequently in the intervention arm 

compared to the placebo arm. Four women seroconverted for HIV infection at the end-of-study 

evaluation (3 intervention, 1 placebo).  There were 5 serious AEs (4 intervention, 1 placebo), 

none of which was associated with study product.  In the intervention arm, serious AEs included 

a ruptured ectopic pregnancy, soft tissue injuries in a motor vehicle accident, and hospitalization 

for malaria and typhoid fever.  In the placebo arm, the one serious AE was a pelvic fracture in a 

motor vehicle accident. 

There were 16 pregnancies in 15 participants in the intervention arm and 11 pregnancies 

in 11 participants in the placebo arm.  There were no complications during pregnancy or labor 

that required medical attention.  Eight normal infants were born (six intervention, two placebo).  

In the intervention arm, there were four spontaneous abortions before 20 weeks gestation, four 

elective abortions, one ectopic pregnancy, and one birth outcome was unknown.  In the placebo 

arm, there was one spontaneous abortion before 20 weeks gestation, six elective abortions, and 

two birth outcomes were unknown. 

 

DISCUSSION 

In this randomized, double-blind, placebo controlled trial, monthly treatment with 5 nights of 

intravaginal metronidazole 750mg plus miconazole 200mg significantly reduced the risk of BV, 

including both symptomatic and asymptomatic cases, compared to placebo during one year of 

PPT.  A significantly lower rate of vaginal discharge was reported in intervention compared to 

control participants. The intervention appeared to be safe, and incidences of HIV infection and 

pregnancy were comparable to similar clinical trial and observational cohort populations [30, 

31]. 

This intervention did not produce the hypothesized reduction in VVC, despite including 

200mg of miconazole in each vaginal suppository. Regimens for preventing recurrent 
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symptomatic VCC are typically dosed weekly [23], so the dosing regimen in this trial may have 

been inadequate for reducing VVC.   Another possible explanation is the fact that treatment of 

BV with metronidazole has been associated with increased risk of symptomatic VVC [19, 22].  In 

this context, it may be encouraging simply to observe no increase in VVC while using high-dose 

intravaginal metronidazole. 

 Earlier trials of interventions for recurrent BV have taken one of two approaches.  The 

first is to assess the effect of an intervention versus control condition on time to first recurrence 

after treatment of symptomatic BV.  One such trial demonstrated that twice weekly application of 

0.75% metronidazole gel reduced recurrence of BV by clinical (Amsel’s) criteria during 16 

weeks of follow-up (25.5% versus 59.1%, RR 0.43, 95%CI 0.25-0.73) [19].  Women were more 

likely to develop VVC using metronidazole gel compared to placebo (43.1% versus 20.5%, 

P=0.02).  A recent pilot study of twice weekly intravaginal metronidazole 750mg plus 

miconazole 200mg (same product as the present study) observed recurrent BV in only one of 

10 women followed for 12 weeks [32].  These studies address the clinical problem of recurrent 

symptomatic BV following initial clinical cure, which is quite distinct from the present study. 

 The other approach has been to measure the effect of an intervention versus control 

condition on the incidence of both symptomatic and asymptomatic BV over an extended period.  

This approach is more directly comparable to the study presented here, and provides data 

particularly suited to informing the design of strategies to reduce secondary complications of 

BV, such as STIs.  A trial in Malawi demonstrated a modest decrease in BV during one year of 

follow-up in women randomized to intravaginal metronidazole 0.75% gel versus matching 

placebo for five consecutive nights every three months (RR 0.84, 95%CI 0.75-0.94) [20].  

Another study, conducted in Kenya, demonstrated that monthly single-dose oral metronidazole 

2 grams plus fluconazole 150mg reduced the incidence of BV compared to placebo (hazard 

ratio [HR] 0.55, 95%CI 0.49-0.63) [21].  The current trial aimed to deliver a potent monthly 

regimen while minimizing systemic exposure to metronidazole and its side effects.  The dosing 
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schedule, five consecutive nights per month, was selected to minimize complexity and drug-

taking burden, with the goal of facilitating good adherence. 

 This study had several strengths.  The randomized arms were well balanced, and the 

clinical trial design provides a strong basis for concluding that PPT reduced BV incidence.  

There were excellent rates of participant retention, completion, and reported adherence.  

Inclusion of both high-risk women and general population women from Africa and North America 

support the generalizability of the findings. 

 This study also had limitations.  First, adherence was assessed by self-report.  Recent 

studies of HIV prevention interventions have highlighted the fact that self-report may 

overestimate adherence compared to validation with a biomarker [33].  A second limitation is the 

fact that the intervention was discontinued when women were pregnant.  These women 

continued to follow up and provide endpoint data, which would attenuate the observed 

intervention effect.  A third limitation was the need to treat symptomatic vaginal conditions in 

both study arms, which could further attenuate the observed effect of the intervention.  Finally, 

with endpoint assessments every other month, early cure followed by relapse before the next 

evaluation would be missed. 

 In conclusion, this study demonstrated that monthly treatment with intravaginal 

metronidazole 750mg plus miconazole 200mg appeared safe, well tolerated, and significantly 

reduced the prevalence of BV compared to placebo during 12 months of follow-up.  While we 

did not see a reduction in VVC, it is encouraging that there was no increase with the 

intervention. Further study of vaginal health interventions will be important to determine whether 

this approach can reduce STIs such as HSV-2, HPV, C. trachomatis, N. gonorrhoeae, and M. 

genitalium.  This is a critical question, as there remains a need for effective, female controlled 

strategies to reduce women’s risk for STIs. 
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Figure 1 Footnote:  The figure shows the flow of participants from screening through 

randomization and follow-up to completion of the study.  While the study protocol allowed 

investigators to exclude women if a medical condition or situation was present, such that 

participation was not advisable, no exclusions were made based on this criterion alone.  In the 

intervention arm, 30 (25.4%) of 118 women were not included in the per-protocol population; 9 

(7.6%) completed less than 4 follow-up examination visits and 21 (17.8%) used less than 48 of 

60 possible doses of study product.  In the placebo arm, 24 (%) of 116 women were not 

included in the per-protocol population; 6 (%) completed less than 4 follow-up visits and 16 (%) 

used less than 48 of 60 possible doses of study product. 
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Table 1: Baseline characteristics of trial participants 

 

Characteristic 

Intervention Arma

(N=118) 

Placebo Arma 

(N=116) 

Age, years 29 (24, 34) 29 (23, 35) 

Years of school completed 10 (8, 13) 11 (8, 12) 

African or African American raceb 118 (100) 111 (96) 

Nulliparous 12 (10) 12 (10) 

Contraception (any method) 93 (79) 100 (86) 

     Oral contraceptive pills 11 (9) 14 (12) 

     Depot medroxyprogesterone acetate 26 (22) 25 (22) 

     Progestin implant 6 (5) 10 (9) 

     Intrauterine device 4 (3) 11 (9) 

     Tubal ligation 10 (8) 5 (4) 

     Condoms alone 32 (27) 31 (27) 

Vaginal washing in the past week 38 (32) 25 (22) 

Transactional sex in the past week 45 (38) 44 (38) 

Sex partners in past week, number 1 (1, 2) 1 (1, 2) 

Vaginal sex frequency in past week, number 2 (1, 3) 2 (1, 3) 

Unprotected vaginal sex in the past week 51 (43) 39 (34) 

Anal sex in the past week 0 (0) 1 (1) 

Bacterial vaginosis by Nugent’s score  42 (36) 40 (34) 

Vulvovaginal candidiasis 13 (11) 19 (16) 

Trichomonas vaginalis infection 10 (8) 6 (5) 

Neisseria gonorrhoeae infection 3 (3) 0 (0) 

Chlamydia trachomatis infection 9 (8) 8 (7) 

Herpes simplex virus type-2 seropositive 76 (64) 72 (62) 

a Data are number (percent) or median (interquartile range) 

b P=0.05 Mantel-Haenszel test, after adjusting for site
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Table 2: Number and proportion of visits with vaginal infections by study arm in the intent-to-treat population 

 

 

Outcome 

Intervention Arma

645 Visits 

Number (percent) 

Placebo Armb

665 Visits 

Number (percent) 

Relative Risk 

Intervention/Placebo 

(95% CI) 

 

 

P valuec 

Bacterial vaginosis (Nugent) 137 (21.2) 216 (32.5) 0.65 (0.48, 0.87) 0.005 

Vulvovaginal candidiasis 67 (10.4) 75 (11.3) 0.92 (0.62, 1.37) 0.7 

Trichomonas vaginalisd 35 (5.4) 57 (8.6) 0.63 (0.30, 1.32) 0.3 

Any vaginal infectione 210 (32.6) 309 (46.5) 0.70 (0.57, 0.86) 0.001 

Bacterial vaginosis (Amsel) 93 (14.4) 121 (18.2) 0.81 (0.55, 1.19) 0.2 

Abnormal vaginal microbiotad,f 227 (35.2) 325 (48.9) 0.72 (0.58, 0.90) 0.004 

a 116 participants contributed follow-up visits in the intervention arm 

b 116 participants contributed follow-up visits in the placebo arm 

c Based on Donner’s clustered chi-squared test [29] 

d Exploratory ancillary analysis. 

e One or more vaginal infections including bacterial vaginosis by Nugent’s criteria [24], vulvovaginal candidiasis by wet prep and 

culture, and Trichomonas vaginalis positive by nucleic acid amplification testing 

f  Vaginal Gram stain Nugent’s score >4 [24] 
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Table 3: Number and proportion of visits with vaginal infections by study arm in the per-protocol population 

 

 

Outcome 

Intervention Arma

480 Visits 

Number (percent) 

Placebo Armb

515 Visits 

Number (percent) 

Relative Risk 

Intervention/Placebo 

(95% CI) 

 

 

P valuec 

Bacterial vaginosis (Nugent) 102 (21.3) 164 (31.8) 0.67 (0.47, 0.94) 0.02 

Vulvovaginal candidiasis 46 (9.6) 55 (10.7) 0.90 (0.56, 1.44) 0.7 

Trichomonas vaginalisd 27 (5.6) 39 (7.6) 0.74 (0.29, 1.89) 0.5 

Any vaginal infectione 151 (31.5) 236 (45.8) 0.69 (0.54, 0.88) 0.003 

Bacterial vaginosis (Amsel) 68 (14.2) 99 (19.2) 0.74 (0.47, 1.15) 0.2 

Abnormal vaginal microbiotad,f 173 (36.0) 256 (49.7) 0.73 (0.57, 0.94) 0.01 

a 80 participants contributed follow-up visits in the intervention arm 

b 86 participants contributed follow-up visits in the placebo arm 

c Based on Donner’s clustered chi-squared test [29] 

d Exploratory ancillary analysis. 

e One or more vaginal infections including bacterial vaginosis by Nugent’s criteria [24], vulvovaginal candidiasis by wet prep and 

culture, and Trichomonas vaginalis positive by nucleic acid amplification testing 

f  Vaginal Gram stain Nugent’s score >4 [24] 
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Table 4: Most commonly reported adverse events by study arm 

 _______Intervention Arm________ _________Placebo Arm_________  

 

 

Adverse Event 

Number of 

participants (%) 

N=116 

 

Number of 

Occurrences 

Number of 

participants (%) 

N=116 

 

Number of 

Occurrences 

 

 

P valuea 

Upper respiratory tract infection 40 (34) 64 36 (31) 54 0.7 

Vulvovaginal pruritis 37 (31) 61 45 (39) 79 0.2 

Vaginal discharge 27 (23) 55 43 (37) 67 0.01 

Headache 24 (20) 31 36 (31) 53 0.04 

Back Pain 21 (18) 25 11 (9) 13 0.07 

Urinary tract infection 14 (12) 24 12 (10) 13 0.7 

Vulvovaginitis 19 (16) 23 19 (16) 27 0.9 

Respiratory tract infection 14 (12) 14 18 (16) 24 0.4 

a Stratified Mantel-Haenszel test for comparison of proportion of participants with each AE by study arm
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