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The unequal burden of HIV in sub-Saharan Africa

      Zimbabwe 

HIV	in	15–24	year	
men	and	women	
(2008–2011)	

HIV prevalence in young 
women is up to 8 times 
greater than young men

UNAIDS, courtesy of Slim Karim



Insights into the role of genital inflammation and HIV 
acquisition from the CAPRISA 004 trial

USAID

 Women with high levels of 
genital inflammatory cytokines 
had a 3.2 fold increased risk of 
becoming infected with HIV

Masson et al., CID, 2015
Karim et al., Science, 2010



FRESH Study Females Rising through 
Education, Support and Health

 >900 HIV seronegative women between 
ages 18-23 in Umlazi, South Africa

 Classes twice a week – focus on poverty 
alleviation

 HIV viral load testing twice weekly

 Pelvic exams and blood draws every 3 
months

 High frequency mucosal and blood 
sampling in early HIV infection 



Burden of HIV in sexually active young women in 
KwaZulu Natal, South Africa

UNAIDS 2014

HIV Prevalence in sub-Saharan Africa

South African National Antenatal 

Sentinel HIV & Syphilis Prevalence 

Survey, 2009
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Asymptomatic women display a broad range of baseline 
genital inflammation

Cytokine levels were also not associated with 
hormonal contraceptive usage or sexual behavior

Low inflammation High inflammation

Anahtar et al., Immunity 2015



Bacterial genital microbial community structures in 
healthy women in FRESH have high diversity



No differences in the FGT virome across 
cervicotypes



No significant differences in baseline HIV risk behavior or 
demographic factors between CTs

Bacterial community structures did not vary with:

• STIs

• Hormonal contraceptive use

• Condom use

• Use of intravaginal drying agents

• Frequency of sex

• Anal sex

• Demographic factors



High bacterial diversity and low Lactobacillus 
abundance predicts genital inflammation
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Longitudinal intra-individual correlation between 
vaginal bacteria and pro-inflammatory cytokines
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Genital inflammation is associated with 
cervical HIV target cell frequency

PBMCs
FGT
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Cervicovaginal bacterial communities are associated with HIV 
acquisition in young women in sub-Saharan Africa
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No specific clustering of HIV acquisition within 
cervicovaginal community types



Specific bacterial taxa are significantly associated with 
increased genital inflammation and HIV acquisition



In vivo proinflammatory bacterial species induce inflammatory 
cytokine production by human vaginal  epithelial cells in vitro



Upregulation of APC LPS-sensing pathways involved in
bacterial sensing

Normalized
expression level

A B Blood APCsCervical APCs

Predicted upstream regulators:
• LPS (p=9.47e-26), 
• IFN-g (p=6.31e-24),
• IL-1b (p=1.51e-23), and
• CSF2 p=6.74e-22)

Intra- and sub-epithelial APCs

Epithelial cells



Inflammatory bacteria from women induce increased 
HIV target cells in the genital tract of germ free mice
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Cervicotype 1: Lactobacillus crispatus

Summary

Cervical
epithelium

Vaginal lumen

IL-1a
IL-1b
IL8

TNFa
CXCL10

Lymph node

Cervicotype 4: Diverse anaerobes: 
Prevotella, Gardnerellla, 
Shuttleworthia, Sneathia, 
Megasphaera



Next questions

• Can the cervicovaginal microbiome be leveraged to 
reduce HIV acquisition risk in women?

• What is the cause of  increased baseline vaginal 
bacterial community diversity in South African women?

• Can we more specifically define the mechanisms of 
host immune sensing of bacteria in the FGT?

CT1
CT2

CT3

CT4

IL-1a

IL-1b

TNF-a

• What other genital mucosal factors 
modulate risk of HIV acquisition in 
women?
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