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Introduction
• Why focus on cis and trangender women and transgender men ?

– High-risk population: MSM, TGW, « vulnerable women »

– 1.7 million new HIV infection in the world (UNAIDS 2018)

– 18.8 million women (51%) out of 36.2 million PLWH in 2018 (UNAIDS 2018)

– AIDS-related illness is the second leading cause of death in young women (15-24 years) in 
Africa (WHO estimate 2016)

– High-risk sex acts: condomless receptive anal intercourse (RAI); condomless receptive vaginal 
intercourse

– TGW: HIV prevalence of 22% (CI95%:19-24) in 5 high-income countries and OR of HIV = 49 
(CI95%:21-76) compared to other adults of reproductive age (Baral et al. Lancet HIV 2013)

– TM : sparse data, TMSM: frequent condomless RAI

Patel et al. AIDS 2018 Varghese et al. STD 2002



Genital composition and HIV 
transmission

• Difference in HIV transmission due to:
– Layers of epithelia

– Microbiota

– Keratinocytes

– Submucosal immunological cells

– Antiviral factors in the genital fluids

– Effect of hormones



Source : https://www.frontiersin.org/files/Articles/149542/fmicb-06-00643-HTML/image_m/fmicb-06-00643-g001.jpg



Haase Nature 2010



Source: Gonzalez Frontiers in immunology 2019



Source : Esra Frontiers in immunology 2016



Role of hormones

• HIV transmission and hormones

Byrne Lancet ID 2016



Role of hormones

• PrEP pharmacology and hormones

Zheng PlosOne 2014



Role of hormones

• PrEP pharmacology and hormones

– Contraception:

Nicol CID 2019



Role of hormones

• PrEP pharmacology and hormones

– Feminizing hormones: 

Hiransuthikul JIAS 2019



Vaginal microbiota

Klatt Science 2017 



CISGENDER WOMEN



Topical PrEP

• Vaginal gel CAPRISA 004

Abdool Karim et al. Science 2010

Double blinded study comparing
placebo and 1% TFV gel Before and 
After vaginal intercourse and no 
more than Two doses in 24h (BAT)
445 vs 444 cis women
South Africa
➔ 39% CI95%[6-60] relative incidence 

reduction HR=0.61 CI95% [0.40-
0.94]; p=0.017

➔ 54% CI95% [4-80] relative incidence 
reduction in women with high 
adherence



Topical PrEP

• Vaginal gel FACTS 001

Delany et al. Lancet HIV 2018

Double blinded study comparing placebo and 1%  TFV gel 
BAT
2059 women in South Africa, mean age 23 years, 88% 
unmarried
HIV infection: 61 in the TFV arm and 62 in the placebo 
group (HR: 0.98 CI95% [0.7-1.4])
➔ Low adherence overall
➔ Only 20% of participants had an adherence of > 80% 

of gel use for each intercourse (based on returned
used product), in this subgroup, HR for HIV 

acquisition was HR: 0.52 CI95% [0.27-0.99];p=0.04 
with TDF compared to placebo

➔ And in participants with TFV > 30 ng/mL in 

cervicovaginal lavage ajusted HR was 0.45 
CI95%[0.23–0.89]



Topical PrEP: VOICE
• Daily use of 1% TFV gel (vaginal) 
• 5029 women in South Africa (15 

sites) 
– 18 to 45 years
– Neither pregnant nor breast-feeding
– Recent vaginal intercourse and using

effective contraception
– 21% married
– High prevalence of RAI (17%)

• HIV relative incidence reduction: 
14.5%

• HR: 0.85 CI95%[0.61-1.21]

Marrazzo et al. NEJM 2015

➔ Low adherence ? 
➔ Proportion of product not returned divided by the 

number of days since the previous visit = 83%

➔ A mean of 25% had quarterly detectable TFV level
in plasma and 49% detectable in vaginal swab

➔ In participants with detectable TFV in plasma HIV 
acquisition HR: 0.34 CI95%[0.13 - 0.87] p=0.02



Topical PrEP
• Ring Study

– South Africa and Uganda
– Double blinded study
– Dapivirine ring vs placebo

• Once/4weeks, self-inserted
• Up to 24 months

– 1959 women, mean age 25.9 
years, 89% single

– 31% HIV relative incidence 
reduction

– HR: 0.69 CI95%[0.49-0.99]; 
p=0.04

Nel et al. NEJM 2016



Topical PrEP
• ASPIRE

– Randomised controlled double blinded study
– Dapivirine vaginal ring vs placebo

• Once a month, self-inserted

– Africa (Malawi, SA, Uganda and Zimbabwe)
– 2629 women
– mean age 27 years, 40% married; 2% of RAI in the 

past 3 months
– HIV relative incidence reduction: 27% CI95% [1-46] 

p=0.05 
– After exclusion of two sites with reduced retention

and adherence, relative incidence reduction: 37% 
CI95% [12-56]; p=0.007

Baeten et al. NEJM 2016



Topical PrEP

• HOPE study
– Phase IIIB OLE follow up of ASPIRE 

dapivirine vaginal ring study
– 1456 women in the same 4 

countries
– Median age 31 y
– 47% married
– 90% of at least some use of 

dapivirine based on residual drug
level on the ring

HIV-1 
incidence = 

4.4 
(95% CI 3.2-5.8)

39% 
reduction
95%CI 14-

65%

MTN-025/HOPE
OBSERVED 

HIV-1 
incidence = 

2.7 
(95% CI 1.9-3.8)

Baeten IAS 2019

EXPECTED
based on

MTN-020/ASPIRE



Systemic PrEP
• PK studies:

– Healthy individuals
• 8 male
• 7 female

– Tissue and fluid
samples

– Single dose of 
TDF/FTC

– Measurement of 
TFV  and in tissue at 
D1,D2, D5, D7, D10 
and D14

TFV

FTC

Patterson et al Sci Transl Med 2011



Systemic PrEP: VOICE
• Daily use of TDF pill, 

TDF/FTC pill or 
placebo

• HIV acquisition 
compared to placebo :
– Oral TDF: HR= 1.49 

CI95%[0.97 - 2.29]

– Oral TDF/FTC: HR= 1.04 
CI95% [0.73 - 1.49]

Marrazzo et al. NEJM 2015

➔ Low adherence estimated by the TFV level
in plasma:
➔ A mean of 30% and 29% of 

quarterly detectable TFV in plasma 
for oral TDF and oral TDF/FTC 
respectively



Systemic PrEP: FEM-PREP
• FEM-PREP

– Randomized double blinded
study

– Daily oral TDF/FTC vs placebo

– 2120 Women in Africa
(Kenya, SA, Tanzania) mean
age 24.2 y; 30.9% married; 
12.6% of transactional sex in 
the past 4 months

– HIV acquisition compared to 
placebo HR 0.94 [0.59-1.52] 
p=0.81

Van Damme L et al. NEJM 2012
Adherence lower than 40% based on TFV and FTC plasma levels



Systemic PrEP: Partners PrEP
• First phase

– Randomized Controlled Trial of daily TDF or TDF/FTC vs placebo 
– 4747 serodiscordant couples in Africa (Kenya, Uganda)
– Specifically seronegative women: n=1785 

• Reduction of HIV infection of 71% and 66% for TDF and TDF/FTC respectively

• Second phase Open-labelled
– 1636 women
– HIV infection : 0.9/100 person-year and 0.88/100 person-year in TDF and TDF/FTC arm respectively
– Expected: 2/100 person-year Baeten J et al. NEJM 2012 and Lancet ID 2015

Subgroup

TDF TDF/FTC Placebo or expected

N
# 

event
Rate

/100py
HR compared

to placebo
N # event

Rate
/100p

y

HR compared
to placebo

N
# 

event
Rate

/100py

Female
seronegative in 

phase I
595 8 0.81

0.29 [0.13 
0.63]

566 9 0.95
0.34 [0.16-

0.72]
619 28 2.91

Female
seronegative in 

phase II
832 15 0.90 804 14 0.88 2.0



Systemic PrEP: Bangkok TDF
• IDU and heterosexual cis 

women: 
– RCT daily TDF vs placebo
– n=2413, women: 489
– Efficacy to prevent HIV 

transmission 78.6% [16.8-
96.7]

– No specific data on IV vs 
sexual route of infection in 
women

Choopanya et al. Lancet 2013



Focus on TAF

• Vaginal SHIV exposure in macaques with no treatment, TAF or 
FTC/TAF at 24h and 2h before challenge
– Efficacy : FTC/TAF 91% (35to99%), TAF 58% (CI95% −9to84%)

Massud JID 2019PK/PD of FTC/TAF

Tissue PBMC



Focus on TAF

• NHP studies

– Vaginal insert of TAF/EVG « On demand » 
before SHIV challenge in macaques

Dobard CROI 2019



Focus on TAF
• DISCOVER study:

– MSM and TGW
– Comparing TAF/FTC to TDF/FTC
– No clinical data on women currently
– No registered PrEP study in women with TAF on 

ClinicalTrials.gov

• Study in women with TAF are lacking
• TAF/FTC indication at the moment: excluding vaginal 

receptive intercourse



Systemic PrEP: HPTN 076
• RILPIVIRINE LA

– HPTN 076 phase II clinical study
– 136 HIV-uninfected women with 

low-HIV risk
– 4 cities: Cape Town, Harare, 

Newark and Bronx 
– 67 of the 80 (84%) women who 

received long-acting rilpivirine
injections had side effects.

– 33 of the 42 (79%) women who 
received placebo injections had 
side effects.

– Most participants preferred 
injectable PrEP over other route 
of administration

Bekker et al. CROI 2017



Systemic PrEP
• RILPIVIRINE LA

– MWRI-01 study
– 3 IM doses of 1200mg 

RPV LA evry 8 weeks
– 8 women and 4 men
– PK assessed in tissue and 

plasma
– Pharmacodynamics: ex 

vivo HIV infection 
challenge
• Rectal tissue: reduction

of infection
• Cervicovaginal tissue: no 

reduction

Cranston et al. AIDS Res Hum Retrovir 2019

*



Systemic PrEP

• Cabotegravir LA: NHP, IntraVaginal exposure to 
SHIV

Andrews et al. Sci Transl Med 2015



Systemic PrEP

• Cabotegravir IM LA: PK studies in human HPTN 077
– Low risk individuals (women n= 131/199)

– First 4 weeks of daily CAB 30mg

Landovitz et al. PlosOne 2018

800mg/ 12 weeks
X3 injections

600mg/4 weeks for 2 injections 
then 1 injection/8 weeks x3 injections



Systemic PrEP
• HPTN 084
• On going

– Goal 3,200 
women

– 18 to 45 years
– Sub-Saharan

Africa
– At risk for HIV
– Using effective 

contraception

• Superiority study
– Expected better

adherence with injections



Systemic PrEP

• PK studies: Islatravir
– Oral pill once monthly for 24 months; 60 and 120 

mg dosing

– On going study

– Phase II, controlled vs placebo 

– Endpoint: safety, tolerability and PK

– In low-risk of HIV individuals



Systemic PrEP

• PK studies: Islatravir
54 mg Implant (n=6) 62 mg Implant (n=6)

Matthews IAS 2019Supports potential of the ISL implant as a once-yearly PrEP option



TRANS WOMEN



Systemic PrEP: iPrex
• Study of daily oral FTC/TDF, double blinded

study followed by an OLE 

• iPrex subgroup of TGW: n= 531

– 11 vs 10 HIV-infections in the treated and 
placebo arm respectively

– 3 infections during the OLE phase (1 taking
PrEP)

– Not effective?

• iPrex subgroup of TGW

• No infection with detectable drug level

• Higher HIV risk compared to other MSM

Deutsch Lancet HIV 2015

➔Lower use of PrEP at high risk moments
➔No impact of FHT (n=67 ; 20%)



Focus on TAF
• Clinical studies: DISCOVER

– MSM and TGW
– Randomized double blinded daily oral 

TDF/FTC vs daily oral FTC/TAF
– USA, EU, Canada

• TGW : 1% out of 5387 participants 
(45 in F/TAF arm and 29 in F/TDF 
arm)
– No HIV-infection amongst TGW

Hare CROI 2019



Systemic PrEP

• NHP studies: Cabotegravir LA, rectal SHIV 
exposure

Andrews Science 2014



Systemic PrEP
• Cabotegravir LA: 

Clinical study : HPTN 
083
– MSM and TGW
– Goal: 4500 

individuals
• 10% of TGW

– Asia, America
(N&S) and South Africa



TRANSGENDENDER MEN
• Little evidence
• One study in 2017 (Reisner et al.) = no TM 

studied had taken PrEP
• Very recently (JIAS September 2019) the 

same team published a study to 
characterize PrEP awareness uptake and 
indications in TM having sex with men in 
the U.S.

• Only 33% of PrEP (including 12% not 
current, but past PrEP use)



Conclusion
• Proven efficacy of oral TDF/FTC daily for all populations

• Most difference between genders can be explained by 
adherence

• Vaginal rings promising for women in high prevalence
countries

• New drugs and new mode of administration (injectable, 
implants) are on the way

• No specific data on TM ➔ RAI is the main risk factor for HIV 
➔ reasoning derived from MSM
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HPTN 082 IAS 2019



HPTN 082 IAS 2019



TAF PK in tissue and PBMC

Vaginal Rectal

PBMC



Focus on TAF

• PK studies



Vaginal rings

• Pk studies with TDF in NHP

Smith et al. JAIDS 2015



Vaginal rings

• PK studies in NHP: Dapivirine

Murphy et al. JAC 2014



DREAM
• Follow up OLE Phase IIIb of Ring study dapirivine ring once 

monthly
• 900 Women in SA and Uganda

– Mainly < 30 y, unmarried, 97% main partner

• High adherence based on residual levels of drug in the ring: 
96%

• HIV incidence:
– Modelled placebo group: 3.9 per 100 person-year CI95% [2.9-4.9]
– With active treatment: 1.8 per 100 person-year CI95% [0.9-3.2]





Translational PK/PD Modeling 
Supports PrEP Exposure Threshold of 

0.05 pmol/106 Cells ISL-TP• Threshold of 0.05 pmol/106 cells 
supported by:

– ISL rhesus macaque SIV study

– Efficacious concentrations at 0.5 mg

• 0.05 pmol/106 cells = ~5.0x in vitro IC50

– In vitro WT IC50 of ISL-TP is
~0.01 pmol/106 cells

– 0.05 pmol/106 cells ISL-TP also
covers in vitro IC50 for M184I/V

Goal is to maintain concentrations above 

0.05 pmol/106 cells for the entire duration 

of implant placement



TGW : Gels

• Clinical studies: MTN -017 Phase 2

• 19 TGW/195 total

• Gel of 1% TFV vs TDF/FTC oral

• Deemed safe

• Efficacy ?



Implants

• NHP studies

Barret et al. ACA 2018



Focus on TAF

• PK: DISCOVER study results
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Injectables

• Cabotegravir LA: PK studies : ECLAIR

• Phase 2a study of CABOTEGRAVIR LA 800mg vs 
PLACEBO in MSM (n= 127) in the U.S. 

• No TGW reported

• 2 seroconversion: 1 in placebo arm the other 24 
weeks after final injection in the treated arm

Markowitz Lancet HIV 2017



Systemic PrEP
• TDF2

– Randomized double-
blinded study

– Daily TDF/FTC vs 
placebo in Bostwana

– Women: 180 in the 
treated arm and 277 
in the placebo arm

– Adherence assessed
by pill-count

Thigpen M et al. NEJM 2012



Cis women

CAPRISA 004
Abdool Karim Science 2010

➔ Adherence is crucial



Injectables

• Cabotegravir LA: PK studies : ECLAIR

Markowitz Lancet HIV 2017


