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Bacterial Vaginosis

• Most common vaginal cause of vaginal discharge in women1

• U.S. prevalence 30% using NHANES data1

• Associated with preterm birth, low birth weight, post-operative gyn infections, and 

increased risk for acquisition and transmission of HIV and STIs2-3

• Characterized by depletion of H2O2-producing lactobacilli and increases in 

facultative (Gardnerella vaginalis) and strict anaerobes (Prevotella bivia, 

Atopobium vaginae, BVAB1-3, Megasphaera type I, etc.)

• However, etiology and incubation period remains unknown

• Epidemiology strongly supports that BV is acquired via sexual transmission2,3

1Obstet Gynecol 2007;109(1):114-20; 2Bacterial Vaginosis, STD 4th edition 2008; 3PLoS One 2012; 9(6): e1001251; 4Curr Infect Dis Rep 2013; 15: 130-135 



BV in Women Who Have Sex with Women (WSW)

• BV very common among WSW (22%-56%), more so than in women who have sex 

with men (WSM) (23%-40%)1-3

• Prevalent BV in WSW associated with greater numbers of female sexual partners, 

shared use of vaginally inserted sex toys, and oral-anal sex2

• Incident BV in WSW associated with exposure to a new sexual partner, a partner 

with BV symptoms, receptive oral sex, and onset of BV symptoms4

• High level of concordance of BV found in women and their female sexual partners, 

supportive of sexual transmission5

1Sex Transm Dis 2007;34:864-9; 2Clin Infect Dis 2011;53(Suppl 3):S84-91; 3Sex Health 2018;15:61-67; 4Clin Infect Dis 2015; 60(7):1042-53; 5J Infect Dis 2002;185:1307-13 



Study Objective

• To examine incubation period and risk factors for incident BV in a prospective 

vaginal microbiome study of WSW presenting to the Jefferson County Health 

Department STD clinic in Birmingham, AL, USA



Methods: WSW Recruitment Strategies

• Study recruiters posted flyers and provided word-of-mouth around Birmingham metro area

• Study advertisements: UAB campus/local newspapers, local radio stations 

• Walk-ins to the JCDH STD clinic

• Participation in local LGBT events

• Community DISH events 

• Birmingham Funk Fest 

• Annual Central Alabama Pride Festivals

• Alliances with local non-profit organizations that assist sexual minority women 

• Magic City Acceptance Project

• Project HOPE

• Housing Authority of the Birmingham District



Methods: Screening

• Screening inclusion criteria: Female, ages 18-45, history of sex (oral, vaginal, and/or anal) 

with a female partner during past year, current female sexual partner

• Screening exclusion criteria: Use of antimicrobials within the past 14 days, known HIV, 

pregnancy, currently on menstrual period

• Urine pregnancy test performed

• Sexual history and self-collected vaginal swabs obtained for Amsel criteria1 and Nugent 

score2 (interpreted by a research clinician in the STD clinic)

1Am J Med 1983;74(1):14-22; 2J Clin Microbiol 1991;29(2):297-301



Methods: Enrollment

• Enrollment inclusion criteria: no Amsel criteria, Nugent score 0-3 with no G. vaginalis 

• Enrollment exclusion criteria: pregnancy, trichomoniasis on wet mount, symptomatic vaginal 

yeast infection

• Study questionnaire completed and pelvic exam performed with specimens obtained for 

gonorrhea, chlamydia, and trichomonas NAAT

• Women practiced completion of day 1 of a daily diary and 2 self-collected vaginal swabs for 

Nugent score and future vaginal microbiota sequencing 

• Exclusion after initial enrollment: duplicate baseline Nugent score >3 (read by research lab), 

STI diagnosis (+ gonorrhea, chlamydia, trichomonas NAAT)

• Daily self-collected vaginal swabs and diaries were obtained until development of incident 

BV (Nugent score 7-10 on at least 2-3 consecutive days) or for 90 days (participants 

dropped off and picked up new supplies weekly at the study site)





Methods – Statistical Analysis

• Kaplan-Meier estimates were computed for time to incident BV from study entry

• Accounting for differing lengths of follow-up, rates of sexual activities and 

douching (per 100 person-days) were compared according to incident BV status 

using Poisson calculations

• Days with menstruation were analyzed as a time-varying covariate in a Cox 

proportional hazard model

• Analyses performed using SAS 9.4



Results
• Study enrollment occurred from October 2014 – March 2018 

• 204 WSW screened; 162/204 (79.4%) were screen failures; 42 (20.6%) women enrolled 

• Of 42 enrolled, 2 later withdrawn due to enrollment Nugent score >3 at second read, 1 

withdrawn due to G. vaginalis morphotypes on enrollment Gram stain at second read, and 3 

withdrawn due to positive CT (n=2) or TV (n=1) NAAT at enrollment  36 participants

Reason for Screen Failure N (%)

Baseline Nugent score >3 105 (64%)

No current female sexual partner 13 (8%)

In a hurry 11 (7%)

Recent antibiotic use 5 (3%)

Menses 5 (3%)

Trichomoniasis on wet mount 4 (2%)

Symptomatic vaginal yeast infection 2 (2%)

Unable to make weekly visits 2 (2%)

HIV-positive 2 (2%)

Miscellaneous reasons 13 (8%)



Results



Time to Incident BV

At 10 days, the probability of incident BV was 5.7% (95% CI, 1.5-

21.0%)

At 30 days, the probability was 20.0% (95% CI, 10.1-37.4%)

At 60 days, the probability was 36.2% (95% CI, 22.3-55.0%)

At 90 days, 14/36 women (39%) developed incident BV



Results



Results

• The rate of incident BV was 3.5 times higher (HR=3.5, 95% CI: 1.2-10.6, p=0.024) 

for women who had menses in the prior 2 days vs. those who did not

• Sexual activity of any kind occurred in 93% of WSW with incident BV at a median 

of 4 days (95% CI, 2-6) prior to incident BV

• The mean relative abundance of P. bivia, G. vaginalis, A. vaginae, and 

Megasphaera type I became significantly higher in women with incident BV 4 days 

before (P. bivia), 3 days before (G. vaginalis), and on the day of (A. vaginae and 

Megasphaera type I) incident BV, respectively (data not shown)1

• The mean relative abundance of other common BV-associated bacteria was not 

significantly different between groups prior to incident BV (data not shown)1

1J Infect Dis 2018; e-pub 4/28/18



Limitations

• Small sample size

• Survey questionnaire and daily diaries were based on self-report and 

subject to social-desirability and recall bias

• Despite the use of experienced Nugent score readers in this study (CAM 

and JRS), Nugent score sensitivity can be as low as 65%1, and some cases 

of incident BV may have been missed

1J Med Assoc Thai 2004; 87:1270–4



Conclusions

• Incident BV was common in this sample (39%) and associated with sexual activity 

and onset of menses

• Menses known to promote the temporary expansion of BV-associated bacteria present in 

low levels1

• Heme favors the growth of proteolytic organisms, including G. vaginalis2

• If BV is sexually transmitted, these data suggest that the incubation period may be 

around 4 days, which is consistent with other bacterial STIs such as Neisseria 

gonorrhoeae3

1BJOG 2017;124:61-69; 2J Dent Res 2007; 86:8–11; 3Sexually Transmitted Diseases, 4th edition. New York: McGraw-Hill; 2008. p.627-46.
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