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- 47%
Deaths annually
relative to 2010

UNAIDS/WHO estimates 2021

2020
Globally
37.7 million
People living with HIV

+ 49% New diagnoses annually relative to 2010 in the WHO European Region

1.5 million
People newly infected

Global HIV Epidemic
- 31%
New infections annually
relative to 2010





A Revolution in HIV Prevention





PrEP Initiations by Country, 2022

2016 UN Commitment
3M people on PrEP in 2020
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PrEP Regimens Approved

• Oral TDF/FTC 

• Oral TAF/FTC

• Dapivirine vaginal ring

• Cabotegravir LA intramuscular injections

• Investigational agents:
– Neutralizing antibodies
– LA oral or parenteral agents (Islatravir, Lenacapavir)
– Subcutaneous implants (Islatravir, TAF)



Effectiveness of Daily PrEP 
with TDF/FTC in MSM in the UK

Group No. of 
infections

Follow-
up (PY)

Incidence
(per 100 PY)

90% CI

Overall 23 465 5.0 3.5–6.9

Immediate 3 243 1.2 0.4–2.9

Deferred 20 222 9.0 6.1–12.8

Effectiveness = 86% (90% CI: 64-96%) P-value =0.0001

S. McCormack et al Lancet 2016 



Effectiveness of On Demand PrEP with 
TDF/FTC in MSM in France and Canada

97% relative reduction vs. placebo

Median Follow-up in Open-Label Phase 18.4 months (17.5-19.1)

Treatment
Follow-Up
Pts-years

HIV Incidence
per 100 Pts-years

(95% CI)
Placebo 212 6.60 (3.60-11.1)

TDF/FTC (double-blind) 219 0.91 (0.11-3.30)

TDF/FTC (open-label) 515 0.19 (0.01-1.08)

Molina et al NEJM 2015, Lancet HIV 2017



PrEP with Daily or On Demand 
TDF/FTC among MSM

• HIV-negative high risk adults
• Inconsistent Condom use 
• eGFR > 50 mL/mn
• HbS Ag Neg if On Demand

TDF/FTC 
Daily

TDF/FTC
On Demand 

§ Participants opted for either Daily or On Demand PrEP and could switch regimen

§ Follow-up every 3 months with 4th Gen ELISA HIV test and plasma creatinine

§ Condoms, gels, risk reduction and adherence counseling, Q on sexual behavior

Open-Label Prospective Cohort Study in the Paris Region
May 3rd 2017 September 30, 2020n > 3,000

Molina JM et al CROI 2021, Lancet HIV 2022



PrEP with Daily or On Demand 
TDF/FTC among MSM

Global HIV Incidence: 0.11/100 PY (95% CI: 0.04-0.23) (6 cases)

Mean Follow-up of 22.1 months and 5633 Person-Years

Treatment
Follow-Up
Pts-years

HIV Incidence
per 100 Pts-years

(95% CI)

IRR (95%CI)

TDF/FTC Daily 2583.25 0.12 ( 0.02 – 0.34 ) 0.99
(0.13-7.38)TDF/FTC On Demand 2553.68 0.12 ( 0.02 – 0.34 )

Molina JM et al CROI 2021, Lancet HIV 2022



Billioti de Gage S, LE-Tri T, Dray-Spira R. EPI-PHARE, December 1st 2021 

Number of People Who Initiated PrEP
with TDF/FTC in France (2016-2021)

42,159 started PrEP
97.5% men, median age 34 years
44.4% live in Ile de France (26% Paris)
87% of prescriptions in hospitals



PrEP Effectiveness in Men at high risk of 
HIV-infection in France (2016-2020)

Median Follow-up in Open-Label Phase 18.4 months (17.5-19.1)

Cases Controls* Adjsuted OR 
(95% CI)

PrEP Effectiveness
(95% CI)

PrEP non consumers 183 (71%) 622 (51%) Ref Ref

PrEP consumers 
All 73 (29%) 591 (49%) 0.40 (0.29-0.54) 60% (46, 71)

< 50% follow-up 57 (22%) 239 (20%) 0,82 (0.57-1.18) 18% (-18; 43)

50-74% follow-up 11 (4%) 117 (10%) 0.31 (0.16-0.59) 69% (41, 84)

> 75% follow-up 5 (2%) 235 (19%) 0.07 (0,03-0.16) 93% (84, 97)

Excluding Periods of 
PrEP Discontinuation

21 (10%) 417 (43%) 0.14 ( 0,08-0.22) 86% (78, 92)

Jourdain H et al. Lancet Public Health 2022
*Men,18-65 y, living in mainland France using PrEP or with > 4 HIV tests with 1 STI



Daily F/TAF is Non-Inferior to Daily 
TDF/FTC for PrEP among MSM

• F/TAF is noninferior to F/TDF for HIV prevention (upper bound of the IRR 95% CI: <1.62) 
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DISCOVER: eGFR changes at Week 96

• Renal discontinuations: F/TAF, 
n=2; F/TDF, n=6

• Fanconi syndrome: F/TAF, n=0; 
F/TDF, n=1 (at day 421 in a 49-yr 
old man with no comorbidities)

β2M, β2-microglobulin; Cr, creatinine; Q, quartile; RBP, retinol-binding protein.
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DISCOVER BMD Sub-study at Week 96 

*p-values from analysis of variance model with baseline F/TDF for PrEP and treatment as fixed effects.
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• Stigma associated with pill intake

• Gastro-intestinal AEs (nausea, diarrhea) 

• No data yet with TAF/FTC in women and with on demand use

• Cost of TAF/FTC (300 Euros/month) vs generic TDF/FTC

• Long-term adherence to pills: daily or on demand regimen

Limitations of Oral PrEP



Polis CB et al. Contraception 2016

Failure Rate of Different Contraceptives 
Methods in 43 Countries



Dapivirine
Vaginal Ring

. Randomized double-blinded
study
. Dapivirine vaginal ring vs placebo
. Flexible, silicone matrix 
. Ring with 25 mg Dapivirine
. Self-inserted every 4 weeks
. Releases drug into vaginal tissue

Baeten et al. NEJM 2016; Lancet HIV 2021

2629 women, mean age 27 years in Sub-Saharan Africa
Reduction in HIV incidence : 27% (95% CI:1-46, p=0.046) 
39% reduction (95% CI: 14-65) in HIV-incidence in HOPE:

1959 young women, median age 25.9 years in South Africa and Uganda
31% reduction in HIV-incidence HR: 0.69 (95% CI: 0.49-0.99; p=0.04)

62% reduction in HIV-incidence in DREAM: 

Nel et al. NEJM 2016; Lancet HIV 2021



PrEP with LA Injectable Cabotegravir
Highly Effective for Women

HIV Incidence Hazard Ratio (95% CI)
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Delany-Moretllwe S. et al. Lancet 2022; Eshleman S J Infect Dis 2022



Adherence to Pill and Injections

Delany-Moretllwe S. et al. Lancet 2022

Adherence Subset
N=375

62% detectable
46% < 40 ng/ml

Cabotegravir Injections CoverageTFV Plasma Concentrations

• Both products safe and well tolerated
• No discontinuation due to injection site reaction
• Similar pregnancy outcomes



PrEP with LA Injectable Cabotegravir
Highly Effective for MSM and TGW

HIV Incidence Hazard Ratio (95% CI)
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LA Cabotegravir Remains Highly 
Effective in the Open Label Phase (1y)

HIV Incidence Hazard Ratio (95% CI)
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45
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Step 1: Oral CAB lead-in
Step 2: CAB LA 600 mg IM
Step 2: CAB LA injection > 2 week overdue
Step 3: Open-label TDF/FTC
Step 3: Overdue TDF/FTC dispensation
Annual follow-up

% Percent adherence to oral lead-in

CAB LA 600 mg IM 

Open-label TDF/FTC dispensed

HIV-infection 

* First site positive HIV test

A3

93%
4

A1 *

100% 5.1 6.3 316.9 6.9B3 *

78% 105.4 9.9 37.9 20.2 53.1

5 98.4

B1 *

95% 3.6 8.3 6.3 11.7 13.1 95.1B4 *

90%

1.3
4 8 6.35

D4 *

93% 5.7 2.9A2 *

?B2 *

3% 5 44.9B5 *
96%

1.3
3.9 4C1 *

96%
2.7 2.1

C3 *
1100% 4 8 88 7.3 10.7 8 85.34.7D1 *

8 897% 4 8 85D2 *
97%

3.9 8 8.95.1 7.1
D3 *

*

98% 6.6C2 *

97%
3.65.4

A4 *

Incident HIV Infections 
Despite On Time Cabotegravir Use

Emergence of INSTI RAM (Q148R, G140S, R263K) 15 tested
1 baseline infection and 5 out of 5 incident infections with on time injections
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Delayed Diagnosis of Breakthrough       
HIV-Infection with Cabotegravir

8X 
IC90

Marzinke M, Grinsztejn B, Landovitz RJ et al. JID 2021; Eshleman S. CROI 2022

Emergence of Resistance
TDF/FTC: 40 tested: 5 M184V (2/3 baseline) and 1 K65R

Median delay of diagnosis :  TDF/FTC: 31 days CAB LA: 62 (baseline cases ) to 98 days (incident cases) 



• Burden of two-monthly injections
• Not self-administered
• Lead-in phase and tail coverage
• Unknown time to protection and forgiveness
• Injection site reactions
• Emergence of INSTI-R with potential cross-resistance to DTG 
• Dissemination of INSTI- Resistance
• Cost of drug (450 Euros/month) and implementation
• Breakthrough infections despite correct use with delayed diagnosis

Limitations of Cabotegravir LA 
for the Prevention of HIV



Broadly Neutralizing mAbs (bNabs) in Development 
for Treatment and Prevention of HIV-Infection 

Viral membrane

V1V2 Glycan

CD4 Supersite

N332 Glycan-V3 Supersite

Glycans

Membrane-proximal 
external region (MPER)

gp120-gp41 
Interface
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35022
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2F5
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VRCO1 (IgG1) targets the conserved region of the CD4-binding site of the HIV-1 envelope glycoprotein with broad
in vitro neutralization capacity against all major circulating HIV-1 sub-types 

VRCO1 can prevent HIV/SHIV transmission in animal models

Wu X.  et al. Science 2010; Mascola JR. Et al. Nat Medicine 2000; Gautam R. et al. Nature 2016.  



Prevention Efficacy of bNabs

Corey L. et al. N Engl J Med. 2021 Mar 18;384(11):1003-1014

HIV IC80 (µg/ml) Regimen Nb
HIV-infections

Incidence 
/100 PY

Efficacy 
(95% CI)

< 1 Placebo 19 0.86 75.4

VRCO1 pooled 9 0.26 (45;89)

1-3 Placebo 10 0.45 4.2

VRCO1 pooled 19 0.43 (-108;56)

> 3 Placebo 35 1.59 3.3

VRCO1 pooled 70 1.58 (-48;37)

• Pooled analysis of 2 AMP trials in 4623 MSM and young Women

• Overall non significant reduction in HIV-1 incidence with VRCO1: 

Reduction in HIV incidence of 8.8% in Women, 26.6% in MSM (P> 0.10)



AMP Studies Summary

§ Proof of concept that long-term bNabs can prevent HIV-acquisition

§ In vitro HIV-1 susceptibility to VRCO1 influences preventive efficacy (only 
30% of the circulating HIV-1 strains exhibited IC80 < 1 µg/ml)

§ A neutralization titer or Ab concentration in serum established as a biomarker 
of protection 

§ Multiple bNabs will be needed for optimal prevention

Corey L et al. N Engl J Med. 2021 Mar 18;384(11):1003-1014



Broadly Neutralizing Antibody 
Combinations in Development 



Lenacapavir Targets Multiple Stages of HIV Replication Cycle

EC50, half-maximal effective concentration; Gag, group antigens; Pol, polyprotein. 33



Single dose oral formulationSingle dose s.c. formulation

LEN Can Be Administered Both Subcutaneously and Orally

• Accumulation with repeated oral 
dosing

• Minimal food effect
• Once-weekly dosing feasible

• Adjustable dosing frequency
• Once every 6 months dosing feasible

IQ, inhibitory quotient; paEC95, protein binding-adjusted 95% effective concentration.

Begley R, et al., CROI 2020Begley R, et al., AIDS 2020



Lenacapavir Prevention Trial in Women

Other trials planned in MSM and TGW vs daily TDF/FTC in 3,000 in USA and South Africa and in IV drug users



Summary

§ The ideal PrEP agent is not yet available 

§ Oral PrEP is highly cost-effective
§ CAB LA for people unlikely to adhere to oral regimen
§ More choices = More people on PrEP

§ The most effective PrEP agent is the one people use !
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A phase III, multicenter, open-label, randomized, controlled trial in MSM with
condomless anal sex twice a month or less and able to plan their sexual activit.

262 participants per arm
– 524 overall

Simplify On Demand PrEP with TAF/FTC 



New HIV Diagnoses in France 
(2010 – 2018)

Santé Publique France Decembre 9, 2019

Decline by 7% between 2017 and 2018 
16% among MSM born in France



HIV-1 Capsid Core Formation and Lenacapavir MoA


