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High HIV 
acquisition risk

Reproductive 
complications

Asymptomatic

Untreated

Symptomatic

Treated

Highly prevalent 

STIs and BV

INFLAMMATION

Mlisana, Masson, Passmore et al., JID, 2012

Masson, Passmore, et al., STI, 2014

Masson, Passmore et al., CID 2015

Most women with STIs or bacterial vaginosis (BV) don’t have 

symptoms but have high levels of vaginal inflammation



Women with STIs or non-optimal microbiomes are 

managed syndromically in resource-limited settings

• Recommended by WHO in the 1990s

• Pros:

– Inexpensive

– Lab facilities, specialized staff and equipment 
not needed

– Patients are given immediate treatment

• Cons:

– Most women don’t have symptoms

– Frequent overtreatment

Very little to no difference in 
prevalence after implementation of 

syndromic management in South 
Africa (1990-2006)

Johnson et al., Sexual & Reproductive Healthcare, 2011
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We don’t have low-cost and accurate alternatives for most STIs and BV or a way to detect 
vaginal inflammation

Ulcerative

Discharge-causing



Biomarker 
discovery4

Biomarker 
validation5,6

Device 
development

Registration 
trial

Validation 
study9

Cost 
effectiveness 

studies7,8

User studies

Pre-market 
testing

1Masson, Passmore, et al., STI, 2014
2Masson, Passmore, et al., CID, 2015
3Mlisana, Masson, Passmore, et al., JID, 2012
4Masson, Passmore, et al., STI, 2016

Problem 
identification1

-3

To reduce the risk of HIV infection and improve reproductive health in 
women by developing a low-cost point-of-care screening test to identify 

vaginal inflammation caused by STIs or BV

5Masson, Barnabas, Passmore, et al., STI, 2019
6European (14809984.9) and South African (2016/03606) patents
7Kairu, Masson, Passmore, Sinanovic, et al., STD, 2021
8Smith, Masson, Passmore, Sinanovic, et al., Frontiers Public Health, 2023

Aim

2010

9ClinicalTrials.gov identifier: NCT05723484



Cohort Sample type
Model 

Classification

True STI*/BV diagnosis (n)  
Sensitivity Specificity PPV  NPV  

Correctly 

classified (%)Pos  Neg  

HIV negative 

women
Vaginal lavage

Pos 102 16
72 81 86 64 76

Neg 39 70

HIV positive 

women
Vaginal lavage

Pos 24 0
80 100 100 54 84

Neg 6 7

HIV negative 

women

Signs and 

symptoms

Pos 27 7
19 92 79 40 46

Neg 115 78

Masson, Passmore et al., STI, 2016

Biomarkers discovery: Three markers of inflammation       

(IL-1⍺, IL-1β, IP-10) identified as predictors of STIs/BV

82% of women with vaginal 
inflammation detected

*Trichomoniasis, gonorrhea, chlamydia, Mycoplasma genitalium

*
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IL-1a + IL-1b + IP-10Signs/symptoms pH

CVL

Endocervical swab

Menstrual cup

Vulvovaginal swab

Lateral vaginal wall swab

Clinical signs/symptoms Vaginal pH

IL-1a + vaginal pH

IL-1α, IL-1β, IP-10 + vaginal pH
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Clinical signs/symptoms Vaginal pH

IL-1a + vaginal pH

IL-1α, IL-1β, IP-10 + vaginal pH
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Biomarker validation across cohorts and 

sample types

82% correctly classified

Masson, Passmore et al., STI, 2019

* **
*



Device development

Ashley Uys, Lyndon Mungur, Darryl Uys



Device developmentIL-1β
441

combinations

IP-10
85

combinations IL-1α
841

combinations

IP-10
2

IL-1β
4

IL-1α
4

• 6 buffers
• 9 recombinant 

standards
• pooled and 

individual clinical 
samples 

Monalisa Manhanzva and 

Fezile Khumalo, UCT
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Device development

IP-10 clone 6/5 clone 3/5

Neg control 0 0

Pos control 10 10

Pos control 9 7

Pos control 7 10

IL-1α clone 5/2 clone 5/9

Neg control 0 0

Pos control 9 10

Pos control 9 10

Neg pool 0 0

Pos pool 5 6
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clone 19/18 clone 19/20

Increasing biomarker concentration (ELISA)

Monalisa Manhanzva, Fezile

Khumalo, Micaela Lurie, UCT

IL-1β clone 19/18 clone 19/20

Neg control 0 0

Pos control 10 10

Pos control 9 9

Neg pool 0 0

Pos pool 5 5

Pos pool 6 8



Saved from:
https://www.amcharts.com/visited_countries/

Saved from:
https://www.amcharts.com/visited_countries/

Round 1 Round 2

Stakeholder interviews to evaluate GIFT 

implementation strategies

DELPHI Survey 

Researcher; 17

Clinician; 21

Clinic manager; 
3

Laboratory 
scientist; 3

Student; 1

Accountant; 1

Health 
programmer; 4

Nurse/other 
healthcare 

professional; 16
Researcher; 8

Clinician; 6

Policy maker; 4

Clinical trials 
manager; 1

Manager; 1 Laboratory 
scientist; 2



Would you offer sexually active, 
asymptomatic women screening with GIFT?

Should a positive GIFT result be followed 
by diagnostic tests for common STIs and 

BV?

Yes; 54

No; 10

Yes; 41

No; 19

Eneyi Kpokiri, Emma Harding-Esch, London School of Hygiene & Tropical Medicine

84% 68%



Who would you screen with GIFT?

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

High risk women of
any age, in any place,

in any setting

Women using PrEP or
injection drug use

Women of any age in
high HIV prevalence

settings

Women attending
family planning clinics

Women attending
screening clinics for

cervical cancer

Strongly agree Agree Neutral Disagree Strongly disagree

Eneyi Kpokiri, Emma Harding-Esch, London School of Hygiene & Tropical Medicine



Implementation
High risk women or 

women accessing family 
planning, PrEP, cervical 

cancer screening

Women with 
inflammation caused 

by STI or BV

Self-testing, community 
healthcare worker or nurse 

administered

Context-specific 
management depending 

on available resources

• Etiological tests if 
available, but what if 
not available?

• Refer for PrEP in high 
HIV prevalence 
settings



Identifying new infection-specific biomarkers using 

metaproteomics

*
Mass spectrometry

Bacteria
55%

Fungi
1%

Human
44%

>4000 proteins**
937 women

6

2

10

2

2

6

2
8

sPLS−DA

moderated t−test

sPCA

Wilcox

RF

Two proteins that identify women with BV with 96% and 92% 
accuracy

Bahiah Meyer

Aria Alisoltani



Next steps

Implementation 
plan

Device evaluation in 675 women Validated device

Marketing plan

CE Mark/ 
SAHPRA

Optimize device

Validate new biomarkers of BV

Identify new biomarkers of preterm birth using metaproteomics in Australian women

Economic evaluation

User experience

Decision tree

Discrete choice experiments

Premarket testing

Registered trial

(Brown et al., Microbiology Australia, 2022)                                         

* **

(Kairu, et al., STD, 2021

Smith, et al., Frontiers Public Health, 2023)                                         



Thank you!

Follow us:

Twitter: @GIFT_for_Africa

Instagram: @gift4Africa

https://gift.org.za/

https://gift-africa.org.za/

https://gift.org.za/
https://gift-africa.org.za/
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