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Microbiome
• Microbiome: Microorganisms in an 

environment (10-100 trillion/person)
• Includes bacteria, viruses, fungi, protists, 

archaea
• Includes genes, metabolites and products

• Dysbiosis: An imbalanced microbial 
community 
• Abundance and/or functional changes
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(Burgener, McGowan, Klatt; Curr Opinion Immunol 2015)



What is Bacterial Vaginosis?

• Highly prevalent inflammatory vaginal 
disorder

• Symptoms: vaginal odor, discharge, 
itching, burning

• Can be asymptomatic

• Increases risk of pregnancy complications, 
STIs, PID

• Treated with antibiotics (metronidazole)
• ~90% recurrence after 1 year

• Risk factors and pathogenesis poorly 
understood

https://shwi.org/



Vaginal microbial dysbiosis (Bacterial Vaginosis, BV)
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Vaginal microbiome can be broken into distinct 
community type (CT) structures

Grosmann; Kwon et al., Immunity 2017

Anahtar; Kwon et al., 
Immunity 2016



Vaginal dysbiosis and BV increase HIV infection risk

Grosmann; Kwon et al., Immunity 2017



Vaginal microbial groups in CAPRISA 004 alter efficacy 
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Tenofovir Placebo

Lactobacillus 	dominant	women	at	risk	(Cumulative	number	of	infections)

Tenofovir 205	(0) 204	(1) 183	(3) 129	(7) 46	(9) 0	(9)

Placebo 202	(0) 196	(4) 173	(12) 123	(19) 51	(22) 0	(22)

Non-Lactobacillus 	dominant	women	at	risk	(Cumulative	number	of	infections)

Tenofovir 140	(0) 137	(2) 123	(6) 87	(10) 32	(13) 0	(14)

Placebo 141	(0) 137	(4) 116	(12) 84	(17) 28	(17) 0	(17)

Efficacy,  61%
95% CI,  11 to 84%

Efficacy, 18%
95% CI, -77 to 63% 

P=0.013

P=0.644

A. Lactobacillus dominant B. Non-Lactobacillus dominant

HR = 0.39  (95% CI: 0.20; 0.83) HR = 0.82  (95% CI: 0.40; 1.65)
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Transgender health and the microbiome



Descriptive summary

Made into categorial mean variables



Descriptive summary

Made a mean 
categorial 
estrogen and 
progesterone 
variables and 
a below, 
above, and 
within range 
variable for 
estrogen



Microbial taxa profiles of samples grouped 
by estrogen level range



Significant difference found between the median number of 
participants that had receptive vaginal sex without a condom

P-value=0.02



Microbial taxa profiles of samples grouped by mean number 
of men participants had receptive vaginal sex with



Individuals with higher MIP-1b concentrations have 
higher number of receptive vaginal sex partners

• P value = 0.0421
• Wilcoxon test
• When FDR was done p value 

was no longer significant

Above: 4 individuals
Below: 5 individuals



Individuals with higher IL-1b concentrations have 
higher number of receptive vaginal sex partners

• P value = 0.0403
• Wilcoxon test
• When FDR was done p value 

was no longer significant

Above: 4 individuals
Below: 5 individuals



Differential abundant bacteria 
and Sexual behaviors



Individuals with more than 4 sexual partners within the last 
month had a significantly higher relative abundance of Gemella

Above: 3 individuals
Below: 6 individuals I am leaving this in but I do 

question it because it looks like 
one of the above results is 
potentially driving the stats



Individuals with more than 4 sexual partners within the last month 
had a significantly higher relative abundance of Fusobacterium

Above: 3 individuals
Below: 6 individuals



Individuals with more than 4 sexual partners within the last month 
had a significantly higher relative abundance of 

Peptostreptococcus
Above: 3 individuals
Below: 6 individuals



Cytokines IL-17, IL-8 and MIP-1b are associated 
with sexual partners



Top differential microbial genera are positively 
associated with various inflammatory markers



(Burgener, McGowan, Klatt; Curr Opinion Immunol 2015)

Neovagina



Conclusions

• In BV in cisvaginas and in all neovaginas measured, polymicrobial 
anaerobic communities dominate the microbial communities

• Dysbiotic vaginal and neovaginal microbes are associated with 
inflammation and could lead to increased HIV risk

• Increased sexual partners in TG are associated with increased 
dysbiosis of microbes and with increased cytokine expression, 
potentially a biological mechanism of increased HIV risk

• More studies to fully understand the biological mechanisms 
underlying increased HIV risk in transgender populations is critical
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