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Discussion: The Healthy 
Vaginal Microbiome 

!  What defines it? 
!  What are the consequences of not having 

it? 
!  What disrupts it? 

! Unprotected sex 
! Relative estrogen deficiency  
!  Blood (menses) 
! Hygiene practices 



Spectrum of Vaginal Bacteria 

!  Traditional cultivation & determination of H2O2 production by Lactobacilli 
!  H2O2 - producing LB (L. crispatus, L. jensenii) predominate in ‘optimal’ 

environment (Nugent score = 0); lactic acid also critical 
!  Underestimates presence of more fastidious LB (L. iners) 

!  Overgrowth of “commensal” anaerobes as community diversifies; may 
eventuate in bacterial vaginosis (BV) 
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•  Optimal birth outcomes (short-term) 
•  Normal birth weight 
•  Normal timing of delivery 
•  Fewer pregnancy-associated infections 

•  Optimal health outcomes (long-term) 
•  Transfer of maternal microbiota to infant 

•  Lower rates of autoimmune diseases (asthma), metabolic 
disorders (Dominguez-Bello 2010; Torrazza 2011; Neu 2011) 

•  Mediated by rapid colonization of skin, gut, genital tract with 
maternal microbiota 

•  Protection from pathogens & dysbiosis 
•  BV, HIV, chlamydia, gonorrhea, trichomonas 



Contribution of Various Infections (PAR%) 
to HIV Acquisition Over Time 

Masese AIDS 2015 



Role of Unprotected 
Sexual Activity in BV 

•  Well described in prospective studies 
–  Condom use reduced recurrence in Peru (Sanchez 

2004) and associated with normal flora over time 
(Schwebke 2005) 

–  Women with circumcised partners had lower BV 
incidence (OR 0.60, 95% CI .38-.94) in subsequent 
year (Gray, AJOB 2008) 

–  Circumcision effected change in penis microbiome: 
less anaerobic diversity (Price 2010) & inflammatory 
chemokines (Prodger 2017) 

•  However, sex isn’t always simple… 

 



Disruption of Optimal Vaginal Microbiome 
Unprotected Sexual Activity 

•  Exposure site: vaginal, oral, anal sex 
•  Vaginal sex: re-exposure to male partner’s 

microbiome (male genitalia as reservoir for BV-
associated bacteria) 
•  Exposure to other ‘unfavorable factors’ in 

partners’ secretions (semen) or with sex 
– Alkaline pH of semen 
– Vaginal lubricants (Brotman 2010; Marrazzo 2011) 

•  Anal sex (Bukusi 2006, Cherpes 2008, Fethers 2008) 
•  Oral sex and new partner with history of BV in 

cohort of WSW (Marrazzo 2011; Vodstrcil 2014); 
women share unique LB strains through vaginal 
sex (Marrazzo 2009) 



BV: an STD? 
Yes No 

●  Increasing no. sex partners 
●  Concordance within female 

partners & related risk 
behaviors in WSW 

●  Epidemiology concurrent with 
other STI 

●  Rare in women with no/little 
sexual experience 

●  BVAB detected in male 
genital tract 

●  Lack of circumcision 
●  Protective effect of condoms 

●  Incident BV occurs in 
sexually experienced but 
abstinent women 

●  Treatment of male partners 
has not improved BV-
related outcomes 

●  Regimens may have been 
suboptimal 



Disruption of Optimal Vaginal Microbiome 
Hormonal Imbalance 

•  Estrogen promotes glycogen deposition into 
squamous epithelial cells that line the vagina 
–  Supports growth of beneficial LB 

•  Incidence of BV was reduced by half in women 
who were using oral contraception vs. not 
(Bradshaw, CID 2012)   

•  Limited data to support vaginal contraceptive 
ring’s positive effect on desirable lactobacilli 
(Veres 2004; Hardy R4P 2016) 

•  On balance, progesterone HC may effect 
possible reduction in BV; variable bleeding 
patterns of note 



•  Monthly vaginal swabs over year before & after 
DMPA initiation in 15 women 

•  G. vaginalis declined, along with total bacterial 
load; no change in BV, pH, symptoms 



•  Estrogen levels fall precipitously 
immediately prior to menses 

•  Gardnerella vaginalis thrives in heme-rich 
environment 

•  Daily sampling in the period leading up to 
menses has clarified the sequence of 
events, but mechanism still unclear 

Disruption of Optimal Vaginal Microbiome 
Effects of Menses 



Effect of 
Menses 

Two women 

Srinivasan 2009 



HIV R4P 2016 

•  Assess impact on vaginal microbiome of 
CVR use, used continuously and 
cyclically, in women in Rwanda, and to 
assess biomass deposition on the CVR 

1 Jespers V Obstet Gynecol 2016 



HIV R4P 2016 



Disruption of Optimal Vaginal Microbiome 
Intravaginal Practices 

•  Aimed to assess evidence in support of 
a causal link between practices, 
disruption of microbiome, and HIV 
acquisition 
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Disruption of Optimal Vaginal Microbiome 
Intravaginal Practices 

•  Probable link between some 
intravaginal practices and BV 

•  Strong link between BV and increased 
risk of HIV acquisition 

•  Causal pathway still to be determined 

Brotman AJE 2008 



Summary 
•  Strong link between BV and increased 

risk of HIV acquisition 
•  Causal pathway still to be determined 
•  Many factors push the vaginal 

microbiome away from a state that is 
optimally composed to protect against 
HIV/STI and unfavorable reproductive 
outcomes 
– Many are modifiable, at least partially 



Interventions, Tested or Theoretical 
•  Condoms 
•  Modification of vaginal hygiene 

practices 
•  Periodic presumptive therapy for BV 

(Balkus 2016) & genital herpes as a 
cause of chronic 
‘inflammation’ (Johnston, UW STI CRC) 

•  Menstrual suppression (data pending) 
•  BETTER TREATMENT FOR BV 



•  Thank you! 


