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37 years of HIV Science
A good example of translational research

A new era since cART in 1996….
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HIV treatment: 3 Revolutions….

1996: 
cART therapeutic revolution…

Fischl MA et al, New Engl J Med 1987,  
Caesar study, Lancet 1997,
Hammer SM et al, New Engl J Med 1997 

AZT

+ddI

AZT 
+3TC+Indinavir

Since 2003: 
Universal cART access revolution …
Worldwide mass treatment for a chronic emergent viral disease 

is possible 
M
or
ta
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3rd Revolution: Therapeutic
prophylaxis!

Non detectable
HIV on cART, no 
transmission!



Behavioural 
Intervention

HIV Counselling 
and Testing

Female and Male 
Condoms

Treatment of 
STIs

Male 
circumcision

Treatment for 
prevention

Vaginal/rectal gel
Vaginal film
Vaginal ring

Oral pre-exposure 
prophylaxis (PreP)

Post Exposure
prophylaxis (PEP)

ARV prophylaxis (0-99% efficacy..)

HIV
PREVENTION

Harm 
Reduction

Combination of tools scientifically validated for prevention

Future PreP: long-lasting ARVs 
(injectable or implants ou mAbs? 



New drugs, new formulations
Past, present… …and future

Source: Charlotte Watts, Department for International Development 



Increase  of ART coverage since 2000
Decline in HIV incidence and mortality over time

But, in 2018: 
- only 62% PLWH on cART, 
- 770 000 HIV-related

deaths
- 1.7 M people newly

infected yearly (180000 
infants)

- Increase of Pre-Tx drug
resistance in LMIC….

Treatment Up!
37% increase globally since 2010, with the 
largest gains made in Eastern and Southern 

Africa (UNAIDS 2018)

Deaths Down!
33% reduction in AIDS-related deaths 

globally since 2010 (UNAIDS 2018)

37,9 Millions of PLWH (1,7 M infants..)….



UNAIDS 90-90-90 targets 
HIV testing and care continuum, global (2018)

Source: UNAIDS/WHO estimates

= 53% of PLHIV non-transmitters (73% targeted)

(69-82%)

[67-92%]

[72-92%]



Key Challenges and Priorities in HIV/AIDS today

- Leadership/governance/National integrated policies
- Strengthen health systems and services (linking prevention, care 

and treatment services)

- Innovations to optimize prevention, testing, care  and 
treatment (self testing, early test and treat, POC, long acting drugs, 

community cART delivery and support, digital/mHealth/social media…)

Prevent new infections 
(education, condoms, circumcision, 

risk reduction, PreP…)

Test, treat and retain
- 20-25% of HIV+ people ignore their status

- Cascade of continuum of care (79% on ART and 

86% of viral suppression…

- Political willingness
- International Investments
- Fighting against repressive legislation/stigma/discrimination
(74 countries..): 54% new infections in key populations; 95% in Eastern Europe, 

Central Asia, Middle East and North Africa……
Personalised Home 

Based & Community 
Services 
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Source: Cremin I. et al.  AIDS 2013

Status quo
+ 100% ART at CD4 200

+ Circumcision

+ Early ART

+ PrEP

Ending the HIV epidemic achievable?

Yes, controlling HIV epidemic control is achievable!
But HIV vaccine and  cure are essential for eradication



Key scientific challenges and Priorities in HIV science
HIV Vaccine discovery Comorbidities on ART HIV Cure discovery

Still no correlates of 
protection but significant 
progresses in HIV vaccine 

research since 2009..

HIV infection, a 
chronic condition on 

life long cART but non 
AIDS related 

comorbidities 

Persistent HIV infection 
on HAART is the main 
hurdle science must 
tackle to achieve an 

HIV “Cure”

Better knowledge on HIV basic science on 
latency, immunology and pathogenesis

Novel Vaccine and Therapeutic 
Strategies? 



Reduction of new annual HIV infections with & without a 
vaccine under different prevention scale-up scenarios

Potential impact of an HIV vaccine

• Assumptions: Vaccine introduction in 2027, 50% coverage, 70% efficacy
• IFE = UNAIDS’ Investment Framework Enhanced includes scale-up of PrEP,  TasP, and other 

prevention methods (Harmon, et al. PLOS One. 2016)



HIV Vaccine Efficacy Results to Date
YEAR TRIAL NAME/ 

PRODUCT/CLADE

LOCATION # RESULT

2003 VAX003

AIDSVAX B/B
Canada, Netherlands, 
Puerto Rico, US

5,417 No effect

2003 VAX004

AIDSVAX B/E
Thailand 2,546 No effect

2007 STEP

MRK-Ad5 B
Australia, Brazil, Canada, 
Dominican Republic, Haiti, 
Jamaica, Peru, Puerto Rico, 
US

3,000 Immunizations halted early for futility; 
subsequent data analysis found potential for 
increased risk of HIV infection among Ad5-
seropositive, uncircumcised men.

2007 Phambili

MRK-Ad5 B
South Africa 801 Immunizations halted based on STEP trial result. 

2009 Thai Prime-Boost/RV 

144

ALVAC-HIV (vCP1521) 
and AIDSVAX B/E 

Thailand 16,402 Modest efficacy (31.2%)

2013 HVTN 505

DNA and Ad5 A/B/C
US 2,500 Immunizations halted early for futility; vaccine 

regimen did not prevent HIV infection nor reduce 
viral load among vaccine recipients who became 
infected with HIV; follow-up continues. 

Correlation with antibodies to the 
conserved region of V2, previously 
almost completely ignored by the 

HIV vaccine field, were highly 

correlated with efficacy.



• Non neutralizing but protective 
antibodies (ADCC, Fc-mediated, 
others…)?

• Identification of new very 
potent broadly neutralizing 
antibodies in HIV+ patients 
(“elite neutralizers”), 
structurally and functionally 
characterized. 

• Identification of new sites of 
vulnerability of HIV env (MPER, 
CD4bs, V1/V2 and V3,  glycan 
side chain on outer domain)

Since 2009
New perspectives for both HIV vaccine and cure…



The Rockefeller University Press $30.00
J. Exp. Med. 2013 Vol. 210 No. 13 2813-2821
www.jem.org/cgi/doi/10.1084/jem.20131244

2813

Brief Definit ive Report

HIV-1–infected individuals produce high titers 
of antibodies against the virus, but only a small 
fraction of the patients develop a broadly neu-
tralizing serologic activity, generally after 2–4 yr 
of infection (Sather et al., 2009; Simek et al., 
2009; Stamatatos et al., 2009; Walker et al., 2011; 
McCoy and Weiss, 2013). The serologic anti–
HIV-1 activity in some of these individuals can 
be accounted for by a combination of antibodies 
targeting different sites on the HIV-1 envelope 
spike (Scheid et al., 2009; Bonsignori et al., 
2012; Klein et al., 2012a; Georgiev et al., 2013) 
and in others, by a predominant highly expanded 
clone (Scheid et al., 2011; Walker et al., 2011; 
Burton et al., 2012; McCoy and Weiss, 2013). 
Although the presence of broad neutralizing 
activity does not correlate with a better clinical 
outcome, passive transfer of broadly neutral-
izing antibodies (bNAbs) can protect against 
infection in macaques or in mouse models 
(Hessell et al., 2009; Pietzsch et al., 2012; 
McCoy and Weiss, 2013). In addition, bNAbs 
can suppress viremia in humanized mice (Klein 

et al., 2012b). Moreover, antibodies against the 
HIV-1 envelope spike appear to be the unique 
correlate of protection in the RV144 HIV-1 
vaccine trial (Haynes et al., 2012). Therefore, it 
has been proposed that vaccines that would 
elicit such antibodies may be protective against 
the infection in humans.

The recent development of efficient meth-
ods for cloning of human anti–HIV-1 antibodies 
from single cells (Scheid et al., 2009) led to the dis-
covery of dozens of new bNAbs and new targets 
for neutralization (Burton et al., 2012; McCoy 
and Weiss, 2013). The new antibodies target at 
least six different sites of vulnerability on the 
HIV-1 spike. These include the CD4-binding 
site (VRC01, NIH45-46, 3BNC60/117, and 
CH103), the glycan-dependent V1/V2 loops 
(PG16 and PGT145) and V3 loop (PGT121, 

CORRESPONDENCE  
Olivier Schwartz:  
schwartz@pasteur.fr

Abbreviations used: bNAb, 
broadly neutralizing antibody; 
IC50, 50% inhibitory concen-
tration; MPER, membrane-
proximal external region; NVP, 
nevirapine; pDC, plasmacytoid 
DC; T/F, transmitted/founder.

Broadly neutralizing antibodies that inhibit 
HIV-1 cell to cell transmission

Marine Malbec,1,3,4 Françoise Porrot,1,3 Rejane Rua,1,3,4 Joshua Horwitz,5 
Florian Klein,5 Ari Halper-Stromberg,5 Johannes F. Scheid,5 Caroline Eden,5 
Hugo Mouquet,2,5,7 Michel C. Nussenzweig,5,6 and Olivier Schwartz1,3

1Virus and Immunity Unit, Department of Virology; and 2Laboratory of Humoral Response to Pathogens, Department of Immunology; 
Institut Pasteur, 75015 Paris, France

3Centre National de la Recherche Scientifique, URA3015, 75015 Paris, France
4Université Paris Diderot, Sorbonne Paris Cité, Cellule Pasteur, 75015 Paris, France
5Laboratory of Molecular Immunology and 6Howard Hughes Medical Institute, The Rockefeller University, New York, NY 10065
7Centre National de la Recherche Scientifique, URA1961, 75015 Paris, France

The neutralizing activity of anti–HIV-1 antibodies is typically measured in assays where cell-free 
virions enter reporter cell lines. However, HIV-1 cell to cell transmission is a major mechanism 
of viral spread, and the effect of the recently described broadly neutralizing antibodies (bNAbs) 
on this mode of transmission remains unknown. Here we identify a subset of bNAbs that inhibit 
both cell-free and cell-mediated infection in primary CD4+ lymphocytes. These antibodies target 
either the CD4-binding site (NIH45-46 and 3BNC60) or the glycan/V3 loop (10-1074 and 
PGT121) on HIV-1 gp120 and act at low concentrations by inhibiting multiple steps of viral cell 
to cell transmission. These antibodies accumulate at virological synapses and impair the cluster-
ing and fusion of infected and target cells and the transfer of viral material to uninfected 
T cells. In addition, they block viral cell to cell transmission to plasmacytoid DCs and thereby 
interfere with type-I IFN production. Thus, only a subset of bNAbs can efficiently prevent HIV-1 
cell to cell transmission, and this property should be considered an important characteristic 
defining antibody potency for therapeutic or prophylactic antiviral strategies.

© 2013 Malbec et al. This article is distributed under the terms of an  
Attribution–Noncommercial–Share Alike–No Mirror Sites license for the 
first six months after the publication date (see http://www.rupress.org/terms). 
After six months it is available under a Creative Commons License (Attribution– 
Noncommercial–Share Alike 3.0 Unported license, as described at http://creative-
commons.org/licenses/by-nc-sa/3.0/).

T
he

 J
ou

rn
al

 o
f 
E
xp

er
im

en
ta

l 
M

ed
ic

in
e

 on O
ctober 26, 2015

jem
.rupress.org

Downloaded from
 

Published November 25, 2013

http://jem.rupress.org/content/suppl/2013/11/20/jem.20131244.DC1.html 
Supplemental Material can be found at:

ARTICLE
Received 23 Oct 2015 | Accepted 26 Jan 2016 | Published xx xxx 2016

Elimination of HIV-1-infected cells by broadly
neutralizing antibodies
Timothée Bruel1,2, Florence Guivel-Benhassine1,2, Sonia Amraoui1,2, Marine Malbec3,4, Léa Richard1,2,

Katia Bourdic5,6,7,8, Daniel Aaron Donahue1,2, Valérie Lorin3,4, Nicoletta Casartelli1,2, Nicolas Noël5,6,7,8,

Olivier Lambotte5,6,7,8, Hugo Mouquet3,4 & Olivier Schwartz1,2,9

The Fc region of HIV-1 Env-specific broadly neutralizing antibodies (bNAbs) is required for

suppressing viremia, through mechanisms which remain poorly understood. Here, we identify

bNAbs that exert antibody-dependent cellular cytotoxicity (ADCC) in cell culture and

kill HIV-1-infected lymphocytes through NK engagement. These antibodies target the

CD4-binding site, the glycans/V3 and V1/V2 loops on gp120, or the gp41 moiety. The

landscape of Env epitope exposure at the surface and the sensitivity of infected cells to ADCC

vary considerably between viral strains. Efficient ADCC requires sustained cell surface

binding of bNAbs to Env, and combining bNAbs allows a potent killing activity. Furthermore,

reactivated infected cells from HIV-positive individuals expose heterogeneous Env epitope

patterns, with levels that are often but not always sufficient to trigger killing by bNAbs. Our

study delineates the parameters controlling ADCC activity of bNAbs, and supports the use of

the most potent antibodies to clear the viral reservoir.

DOI: 10.1038/ncomms10844 OPEN

1 Virus and Immunity Unit, Department of Virology, Institut Pasteur, Paris 75015, France. 2 CNRS-URA 3015, Paris 75015, France. 3 Laboratory of Humoral
Response to Pathogens, Department of Immunology, Institut Pasteur, Paris 75015, France. 4 CNRS-URA 1961, Paris 75015, France. 5 Université Paris Sud,
UMR-1184, Le Kremlin Bicêtre 94276, France. 6 CEA, DSV/iMETI, Division of Immuno-Virology, IDMIT, Fontenay-aux-Roses 92260, France. 7 Inserm, U1184,
Center for Immunology of Viral Infections and Autoimmune Diseases, Le Kremlin Bicêtre 94276, France. 8 APHP, Service de Médecine Interne–Immunologie
Clinique, Hôpitaux Universitaires Paris Sud, Le Kremlin Bicêtre 94276, France. 9 Vaccine Research Institute, Creteil 94000, France. Correspondence and
requests for materials should be addressed to H.M. (email: hugo.mouquet@pasteur.fr) or to O.S. (email: schwartz@pasteur.fr).
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Lack of ADCC Breadth of Human
Nonneutralizing Anti-HIV-1 Antibodies

Timothée Bruel,a,b,i Florence Guivel-Benhassine,a,b Valérie Lorin,c,d

Hugues Lortat-Jacob,j Françoise Baleux,k Katia Bourdic,e,f,g,h Nicolas Noël,e,f,g,h

Olivier Lambotte,e,f,g,h Hugo Mouquet,c,d,i Olivier Schwartza,b,i

Virus and Immunity Unit, Department of Virology, Institut Pasteur, Paris, Francea; CNRS-URA 3015, Paris,
Franceb; Laboratory of Humoral Response to Pathogens, Department of Immunology, Institut Pasteur, Paris,
Francec; Inserm U1222, Paris, Franced; Université Paris Sud, UMR-1184, Paris, Francee; CEA, DSV/iMETI, Division
of Immuno-Virology, IDMIT, Paris, Francef; Inserm, U1184, Center for Immunology of Viral Infections and
Autoimmune Diseases, Paris, Franceg; APHP, Service de Médecine Interne-Immunologie Clinique, Hôpitaux
Universitaires Paris Sud, le Kremlin Bicêtre, Franceh; Vaccine Research Institute, Creteil, Francei; Institut de
Biologie Structurale, UMR5075 CNRS, CEA, Université Grenoble-Alpes, Grenoble, Francej; Institut Pasteur, Unité
de Chimie des Biomolécules, UMR CNRS 3523, Paris, Francek

ABSTRACT Anti-human immunodeficiency virus type 1 (HIV-1) nonneutralizing anti-
bodies (nnAbs) capable of antibody-dependent cellular cytotoxicity (ADCC) have
been identified as a protective immune correlate in the RV144 vaccine efficacy trial.
Broadly neutralizing antibodies (bNAbs) also mediate ADCC in cell culture and rely
on their Fc region for optimal efficacy in animal models. Here, we selected 9 mono-
clonal nnAbs and 5 potent bNAbs targeting various epitopes and conformations of
the gp120/41 complex and analyzed the potency of the two types of antibodies to
bind and eliminate HIV-1-infected cells in culture. Regardless of their neutralizing ac-
tivity, most of the selected antibodies recognized and killed cells infected with two
laboratory-adapted HIV-1 strains. Some nnAbs also bound bystander cells that may
have captured viral proteins. However, in contrast to the bNAbs, the nnAbs bound
poorly to reactivated infected cells from 8 HIV-positive individuals and did not medi-
ate effective ADCC against these cells. The nnAbs also inefficiently recognize cells in-
fected with 8 different transmitted-founder (T/F) isolates. The addition of a synthetic
CD4 mimetic enhanced the binding and killing efficacy of some of the nnAbs in an
epitope-dependent manner without reaching the levels achieved by the most po-
tent bNAbs. Overall, our data reveal important qualitative and quantitative differ-
ences between nnAbs and bNAbs in their ADCC capacity and strongly suggest that
the breadth of recognition of HIV-1 by nnAbs is narrow.

IMPORTANCE Most of the anti-HIV antibodies generated by infected individuals do
not display potent neutralizing activities. These nonneutralizing antibodies (nnAbs)
with antibody-dependent cellular cytotoxicity (ADCC) have been identified as a pro-
tective immune correlate in the RV144 vaccine efficacy trial. However, in primate
models, the nnAbs do not protect against simian-human immunodeficiency virus
(SHIV) acquisition. Thus, the role of nnAbs with ADCC activity in protection from in-
fection remains debatable. In contrast, broadly neutralizing antibodies (bNAbs) neu-
tralize a large array of viral strains and mediate ADCC in cell culture. We analyzed
the capacities of 9 nnAbs and 5 bNAbs to eliminate infected cells. We selected 18
HIV-1 strains, including virus reactivated from the reservoir of HIV-positive individu-
als and transmitted-founder isolates. We report that the nnAbs bind poorly to cells
infected with primary HIV-1 strains and do not mediate potent ADCC. Overall, our
data show that the breadth of recognition of HIV-1 by nnAbs is narrow.

KEYWORDS ADCC, HIV-1, monoclonal antibodies, neutralizing antibodies,
nonneutralizing antibodies, reservoir
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HIV-1 Env
vulnerability sites

Fc-mediated 
effector 

functions

Adapted from: 
Halper-Stromberg 
and Nussenzweig, 
JCI, 2016
Scharf et al., Cell 
Reports, 2014

Antiviral activities of HIV-1 bNAbs

JEM



Protective efficacy of  V2 env specific antibodies  (PGDM1400 and 
CAP256-VRC26.25-LS) against SHIV-325c in rhesus macaques.

Boris Julg et al., 
Sci Transl Med 2017;9:eaal1321

Single injection of 
bNabs before viral 

challenge



Ongoing HIV Prevention Efficacy Trials Evaluating 
Vaccines, Monoclonal Antibodies (mAbs), or PrEP

Trial Product Population (Region), Sample Size End of  
Study*

HVTN703/HPTN081  
HVTN704/HPTN085

AMP
mAb: Intravenous infusion of VRC01 vs. placebo

Women (Sub-Saharan Africa), n=1924
MSM+TG (Americas/Europe), n=2701 2020

HVTN 702 Uhambo Vaccine: ALVAC+subtype C 
gp120/MF59 vs. placebo

Men+Women (South Africa), n=5406 2021

HVTN 705 Imbokodo Vaccine: Ad26.Mos4.HIV + subtype C    
gp140/alum vs. placebo

Women (Sub-Saharan Africa), n=2600 2021

HVTN 706 Mosaico Vaccine: Ad26.Mos4.HIV + subtype C 
& Mosaic gp140/alum vs. placebo

MSM+TG (Americas/Europe), n=3800 2023

PrEPVacc
PrEP/Vaccine: oral TAF/FTC vs. TDF/FTC &
DNA-HIV-PT123 + AIDSVAX B/E vs. DNA-HIV-PT123 plus 
CN54gp140/MPLA + MVA-CMDR/CN54gp140/MPLA vs. 
placebo  

Men+Women (Sub-Saharan Africa), 
n=1688 2023

HPTN 083
HPTN 084 PrEP: Injectable (cabotegravir) vs. oral (TDF-FTC)

MSM+TGW (Americas/Asia/South 
Africa), n=4500
Women (Sub-Saharan Africa), n=3200

2023
2024



VRI Ongoing and new Projects 2019-2020 –
Clinical trials

17

ANRS VRI07 EHVAT02

2020 20222019 2021

ANRS VRI04 DALIA2

VRI VEP3

ANRS VRI 06

Therapeutic
Prophylactic
Pathophysiology

ANRS VRI04-DALIA2: DC ex vivo+Hiltonol
ANRS VRI07 EHVAT02: DNA/MVA + Vedoluzimab
(anti α4β7)
ANRS VRI06: αCD40.Env gp140+ DNA-HIV-PT123 HIV



Next 5 years….

Strategy integrating Basic and Clinical Science in the HIV vaccine 
science agenda using new technologies and innovative concepts



“Which kind of “HIV Cure” are we looking for?

Elimination of all latently
infected cells

Persistent control of HIV after ATI 
No disease  progression

No HIV-associated complications 
No risk to transmit

HIV Reservoirs on cART….

Berlin Patient
London Patient? Proof of concept…

Cure
ART-free durable 

Remission
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ANRS CO21 CODEX

Saez-Cirion and Pancino. Immunol Rev 2014

Natural HIV controllers (HIC) Post-treatment controllers (PTC)

ANRS VISCONTI

Therapy started within 10 weeks following
Primary Infection (median 39 days p.i.)

~5% of early treated patients

Saez-Cirion et al PLoS Path 2013, Lancet HIV 2016

HIV controllers and Post-treatment controllers 
different ways for a similar outcomeHIV remission: examples are available

Often associated with favorable genetic 
(MHC) background

<0.5% of all HIV patients

Understanding the ability to durably contain HIV replication may guide 
new strategies towards HIV remission
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Natural HIV controllers

Post-treatment controllers

Clues emerging from models of HIV remission

Weak viral reservoirs Optimal mechanisms 
of control

CD8 T cell responses

NK cells

CD4  T cell function

Adapted from Asier-Saez-Cirion



Optimal HIV-specific CD8+ T cell memory with superior antiviral 
potential in HIV Controllers

controller vs non controller

Distinct single-cell signature of HIV 
CD8 T cells associated with control

HIV/SIV controllers Non controllers

CD4

CD4:CD8 1:1

Saez-Cirion PNAS 2007, Nat Prot 2010, Angin JI 2016, Passaes submitted, Angin et al Nat Metab

Metabolic plasticity associated with 
optimal HIV memory

Metabolic reprogramming improves 
antiviral potential of HIV-specific cells



Immunogenetic traits associated with NK cells contribute to Post-
treatment HIV control

Identification of a NK cell ligands associated
genotype linked with remission

NK cells from PTC have a distinct phenotype and 
enhanced antiviral capacities

HLA-B35 favors remission among early 
treated individuals

Duration of remission among early treated HIV infected individuals

Coming next: analytic treatment 
interruption for pre-screened 

volunteers
Essat, Scott-Algara et al 

unpublished



Challenges…..



HIV reservoirs in many cell subsets and lymphatic tissues

üMajor reservoirs are resting central & transitional CD4+ memory T 
cells (Persistent and stable on cART for decades )

üOther reservoir cells:  naiveT cells, memory stem T cells, T follicular helper cells (EC), 
meyloid cells, astrocytes, hematopoietic progenitor cells, etc…

üAnatomic reservoirs: GI & genital tract, lymphoid tissu, CNS…

Residual viral replication
T cell survival

Homeostatic Proliferation 
(clonal expansion): expression of 

Immune checkpoints molecules (PD-1, 

LAG-3, TIGIT, CTLA-4), negative regulators 

of T cell responses, contributing to immune 

exhaustion…



Inflammation & immune activation

HIV Reservoirs and immune activation…

CD4 count
(blood)

Viral load

2-3 weeks 3-10 weeks > 6months

Generalized immune activation

set points

HIV-specific CD8 T cells

(predictive of progression)

Viral reservoirs & replication

Acute infection Chronic infection

Intestinal CCR5+ CD4+ T memory cells

Nature, Vol. 512, 2014



Opportunities?



Killing HIV-infected Cells

Vaccines

Broadly Neutralizing 
Antibodies 

(bNAbs)

HIV-infected 
Cell

Dual-Affinity Re-Targeting 
Therapy (DART)

Genetically 
engineered T cells 

(CAR T cells)

NK

CD8

CD8

CD8

Adapted from Jintanat Ananworanich,
Joep Lange Memorial Lecture,  IAS 2017, Paris

Ad/MVA vaccination + 
TLR7 (adjuvant or 
latency reversal): SIV 
control off ART

bNabs eliminate 
infected cells and 
prolong time to 
rebound off ART

Bi-specific Ab mediate 
killing of HIV-infected 
cells in vitro

Safety and 
feasibility of 
HSPC-based CAR 
therapy in 
primate models



Delayed viral rebound with 3BNC117 and 10–1074 
combination therapy during ATI.



Where are we going?



ì

bNAbs

Therapeutic vaccines

Shock and kill

Cell, Immune and Gene 

therapies (like cancer?)

Prevention Treatment

Exposure

bNAbs

Vaccines

Long-acting ARV 

(Pre-exposure 

prophylaxis) 

New 

diagnostic/prognosis 

tools 

Highly potent ART

Long-acting ART

HIV Remission/cure?

Future Science: Solutions for the End of AIDS

New biomarkers => personalized prevention and medicine? 

Accès universel? (<$1400)…



Ending the HIV epidemics?
Still a dream which may become reality….

Much remains to be done in both
Implementation and Science !!

Keeping
in mind…



M.Müller-Trutwin
and A.Saez-Cirion

L. Chakrabarti, 
O.Schwartz, H. 
Mouquet, 

F. Taieb, Y. Madec

Much thanks…..

S. Deeks, S. Lewin and all the members of 
the IAS HIV Cure ISWG members

To all the patients, researchers and health 
professionals who participate to HIV 

vaccine and  cure research…

My apologies to many
others…..


