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Untreated
STIs & BV

Are the leading cause of HIV infections 
& poor birth outcomes globally



Discharge causing STIs/BV in women
are asymptomatic..

Not treated!

> %



What does asymptomatic mean?

• No discharge causing STI or BV? = Uninfected
• Patient does not identify that her symptoms?

• Clinician does not identify that patient’s symptoms? 
• Symptoms are sub-clinical and not clinically evident?



The most common 
symptom of an STI may 
be no symptoms at all

https://www.trojanbrands.com/en/sex-information/sti-101



What is inflammation?
• “Inflammation is ……. medical term initially 

referring to a set of classic signs and symptoms, 
including edema, erythema (redness), warmness, 

pain, and loss of function (stiffness and 
immobility)”

• “The discovery of cellular and molecular 
inflammatory mediators and the development of 
sensitive biomarkers have rapidly advanced our 
understanding of inflammation and its role in 

pathology”

Stone WL, Basit H, Burns B. Pathology, Inflammation. [Updated 2021 Nov 21]. In: StatPearls [Internet]. Treasure 
Island (FL): StatPearls Publishing; 2022 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK534820/



Inflammation biomarkers?

Inflammatory biomarkers include:
• Cytokines (e.g., IL-6 and TNF-alpha) and chemokines
• Reactive oxygen and reactive nitrogen oxide species 

(ROS and RNOS), formation of DNA adducts
• Acute-phase proteins (e.g., C-reactive protein or CRP)

• Prostaglandins
• Cyclooxygenase (COX)-related metabolites

• Inflammation-related growth factors and transcription 
factors (e.g., NF-kappaB)

• Major immune cell types



Cytokines/chemokines?

• Small proteins made by certain 
immune and non-immune cells 
that have an effect on the 
immune system

• Some cytokines stimulate the 
immune system

• Some cytokines slow it down

• Cytokines that cause chemotaxis 
are called chemokines

• Chemokines “call” other 
immune cells to the site of 
injury/infection – these immune 
cells are following the 
chemokines “chemical” gradient 
to find the infection 

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/cytokine



Our research priorities

• Preventing HIV infection in women
• Improving STI case finding in LMICs by 

developing novel diagnostic or screening 
tools

• Improving reproductive health using 
genital microbiome live biotherapeutic 

approaches relevant to women in Africa



Drivers of HIV risk in women?
HSV-2

Vaginal insertion 
practices & Dry 
Sex

Bacterial 
vaginosis

Hormone 
contraceptives?

Some 
microbicides?

Chlamydia
trachomatis

Neisseria 
gonorrhea

Trichomonas 
vaginalis

Mycoplasma 
genitaliumCervical

Ectopy

HPV

Genital inflammation 
(cytokines)



• Showed that vaginal discharge predicted the presence of a 
discharge-causing STI/BV with a sensitivity of 10% and 
specificity of 96%

• In this study, women who had asymptomatic infections had 
the same level of genital inflammation as women with 
symptomatic infections 

The first piece of our puzzle!

Women with genital tract inflammation (cytokines) 
prior to HIV infection were at increased risk for 

acquiring HIV



STI 2014, 90 (8), 580-587



The second piece of our puzzle!

Women with genital tract inflammation
(cytokines) prior to HIV infection were at 

increased risk for acquiring HIV

CID 2016



Women who later became HIV-infected had          
pre-infection genital inflammation

Max

Min

Remained HIV-uninfected (n=58)Later became HIV-infected (n=58)

IL-8
IL-1α
TNF-α
IL-1β
IL-10
MIP-1β
MIP-1α
MCP-1
IP-10
IL-6
IL-7
GM-
CSF

Dr Lindi Masson (UCT), Dr Lenine Liebenberg (CAPRISA)



Genital tract chemokines (MIP-1α, MIP-1β, IP-10, 
IL-8) were associated with HIV acquisition

Cytokine HIV Negative Women 
(n=58)

HIV Seroconvertors 
(N=58)

Pair-Matched
P-value

Odds Ratio (95% CI)

% detectable (n) % detectable (n) Per detection of cytokine
MIP-1β 43·1% (25) 75·9% (44) 3·17 (1·49 - 6·77) 0·003*
MIP-1α 15·5% (9) 44·8% (26) 3·09 (1·38 - 6·92) 0·006*
GM-CSF 75·9% (44) 89·7% (52) 2·64 (0·87 – 8·05) 0·086
IL-7 58·6% (34) 60·3% (35) 1·06 (0·52 - 2·15) 0·874

Median (IQR)                        
log10 pg/ml

Median (IQR)                       
log10 pg/ml

Per 1 log10 pg/ml 
increase

IP-10 1·88 (0·94 – 2·47) 2·26 (1·54 - 2·86) 1·94 (1·19 - 3·17) 0·008*
IL-8 2·81 (2·41 - 3·28) 3·18 (2·82 - 3·92) 1·85 (1·09 - 3·13) 0·022
IL-1α 1·97 (1·61 - 2·44) 2·22 (1·71 - 2·74) 1·65 (0·96 – 2·83) 0·067
MCP-1 1·31 (0·82 - 1·68) 1·43 (0·94 - 1·89) 1·47 (0·85 - 2·54) 0·164
IL-10 -0·37 (-1·70 - 0·33) -0·14 (-0·89 - 0·55) 1·21 (0·91 - 1·60) 0·197
IL-6 0·79 (0·25 - 1·29) 0·87 (0·50 - 1·41) 1·23 (0·75 – 2·01) 0·419
IL-1β 0·27 (-0·42 - 1·02) 0·52 (-0·32 - 1·27) 1·22 (0·86 - 1·73) 0·265
TNF-α -0·68 (-1·10 - 0·01) -0·62 (-1·05 - 0·31) 1·16 (0·76 - 1·77) 0·498

Genital inflammation in individual women was 
relatively constant over time



Genital inflammation predicted HIV acquisition

HIV+ HIV- Total

Genital inflammation present*     19 6 25

Genital inflammation absent 39 52 91

Total 58 58 116

OR (95% CI) 3.2 (1·3 – 7.9)
p-value 0·014

*Women with 5 or more pro-inflammatory cytokines or chemokines (MIP-1a, MIP-1b, IL-8, IP-10, TNF-a, MCP-
1, IL-6, IL-1a, IL-1b) above the 75th percentile; Significant after adjusting for age, urban/rural, condom use, 

hormonal contraceptives, number of sex acts, number of returned used applicators, HSV-2 status



Women with genital tract inflammation (cytokines) were the hardest 
to protect using a topically applied microbicide (1% TFV)

Nature Med 2018



Cervicovaginal cytokines = activated cervical T cells

PLoS One 2019

β-coeff



Looking for the major causes of 
inflammation in women?

HSV-2

Bacterial 
vaginosis

Chlamydia
trachomatis

Neisseria 
gonorrhea

Trichomonas 
vaginalis

Mycoplasma 
genitalium

HPV

Genital inflammation 
(cytokines)



Only 20% of HIV infections could be attributed to (or were a result of) an STI

T. vaginalis was the most strongly predictive of genital inflammation (although not 
significant)

STI 
(by PCR)

Genital inflammation 
present (n=20)

Genital inflammation 
absent (n=68) P-value

% (n) % (n)

Trichomonas vaginalis 40.0 (8) 20.6 (14) 0.09
Chlamydia trachomatis 20.0 (4) 16.2 (11) 0.74
Neisseria gonorrhoeae 5.0 (1) 4.4 (3) 1.00

HSV-2 5.0 (1) 2.9 (2) 0.54
Any one of the above STIs 50.0 (10) 33.8 (23) 0.20

Potential causes of genital inflammation in CAPRISA004



Looking for the major causes of 
inflammation in women?

HSV-2

Bacterial 
vaginosis

Chlamydia
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Bacterial vaginosis vs healthy vaginal microbiota



Brent Williams; Ian Lipkin, IAS Durban 2016

Prevotella bivia (LPS?) was the best predictor of both 
genital inflammation [aOR 19.2 (4.0-92.4)] and 

HIV risk [aOR 12.7 (2.1-77.8)]

Cervicovaginal cytokine-microbiome relationship?



Cervicovaginal cytokine-microbiome relationship?

Positive: 
Megasphaera, 
Shuttleworthia, 
Atopobium, 
Prevotella, 
Sneathia, 
Bacteroides

IAI 2018

Being BV+ (Nugent 7-10) [OR 14.2 (6.6-30.3)] and having a 
Prevotella bivia-dominated microbiome [OR 11.2 (4.4-28.3)] were 
the strongest predictors of genital inflammation in adolescent girls 

and young women



Inflammation No Inflammation

Lennard et al., IAI, 2017

Women with genital inflammation
Women with no genital inflammation



Women with non-Lactobacillus vaginal microbiota prior to 
HIV infection were at increased risk for acquiring HIV

Science 2017



Looking for the major causes of 
inflammation in women?
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Our research priorities

• Preventing HIV infection in women
• Improving STI case finding in LMICs by 
developing novel diagnostic or screening 

tools
• Improving reproductive health using 
genital microbiome live biotherapeutic 

approaches relevant to women in Africa



A tool to help find 
asymptomatic 

women!
Improving 
STI & BV 

case finding in 
Africa



www.gift-africa.org.za

http://www.gift.org.za/


Cytokine biomarker validation across cohorts and 
sample types

Masson et al., STI, 2015; Masson et al., STI, 2018



Call to action – help needed!
We would like to invite you to complete a 
second-round Delphi survey. The aim is for 
the GIFT device to be integrated into STI and 
BV management algorithms, with a focus on 
low- and middle-income countries (LMICs). 
More information is in the attached 
participant information form.

Please access the survey here: 
https://form.jotform.com/221927653855365
The survey will take about 15-20 minutes to 
complete.

A link to the survey is on our website –
http://www.gift-africa.org.za
accessible using this QR code

Kindly send in your response by 
12th September 2022 at 23:59 GMT

https://form.jotform.com/221927653855365


Our research priorities

• Preventing HIV infection in women
• Improving STI case finding in LMICs by 

developing novel diagnostic or screening 
tools

• Improving reproductive health using 
genital microbiome live biotherapeutic 

approaches relevant to women in Africa

• Anika Chicken – Symposium 8: Vaginal biology and microbiome
• Tuesday 5 Sep 10:30am to 12:00pm 
• Matetsi Conference Room
• Characterizing Lactobacillus strains from African women with persistently optimal 

vaginal microbiota – Framework for an African vaginal probiotic product 
development platform



Final thoughts…

• Syndromic management of discharge causing 
infections does not work for women; especially in a 
country with converging epidemics and an under-
resourced health care system

• We should care about asymptomatic infections in 
women; and the majority of STIs and BV episodes 
in women are asymptomatic

• We need better, cheaper POC diagnostics
• We need STI vaccines
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