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Situation de l'infection a VIH en 2015

Number of people living Total 36.7 million [34.0 million — 39.8 million]
with HIV in 2015 Adults 31.8 million [30.1 million — 33.7 million]
Women 16.0 million [15.2 million — 16.9 million]

Children (<15 years) 3.2 million [2.9 million — 3.5 million]

People newly infected Total 2.1 million [1.9 million — 2.4 million]
with HIV in 2015 Adults 1.9 million [1.7 million — 2.1 million]
Children (<15 years) 240 000 [210 000 — 280 000]

: Total 1.1 million [940 000 — 1.3 million]
AIDS deaths in 2015 Adults 1.0 million [1.2 million — 1.5 million]
Children (<15 years) 190 000 [170 000 — 220 000]
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Decline in HIV incidence and mortality over time
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Number of people newly infected with HIV
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Median price in US dollars per person per year

Prices are still falling, but second-line ART costs three times more than first-line ART
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Méthodes de prévention

Préservatifs
Treatment as prevention (« TasP »)

Traitement des femmes enceintes + prophylaxie a
la naissance

Dépistage

Microbicides

Circoncision

Prophylaxie post-exposition (« PEP »)
Prophylaxie pré-exposition (« PreP »)
Comportements, traitement des IST

PrEPV)

YOURSELF



Pourguoi un vaccin ?

Les méthodes de prévention ne sont pas
toutes aussi efficaces

Elles ne peuvent pas étre mises en place
partout

Elles sont colteuses et nécessitent un soutien
institutionnel constant

Elles n‘arriveront probablement pas a éteindre
complétement I'épidémie



Pourquoi est-ce compliqué ?

Mutations constantes et rapides
Grande variabilité génétique des virus
Infection des lymphocytes T

Manque de modeles animaux fiables

TIME TO DEVELOP A VACCINE
Duraticn between discovery of microbiclogic cause of selected
infectious ment of a vacci
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Difféerents types de vaccins

Type de vaccin Exemples Type de protection

Vaccins vivants atténués BCG, choléra Reéponse anticorps
Fievre jaune, Grippe (voie Réponse @ médiation
nasale), Oreillons, cellulaire

Poliomyélite orale (Sabin),
Rotavirus, Rougeole,

Rubeole, Varicelle

Vaccins inactivés Coqueluche Réponse anticorps
Grippe (injectable), Hépatite | Réponse T CD4+
A, Poliomyelite (Salk), Rage

Vaccins sous-unités | Anatoxine tétanique, Réponse anticorps
(antigéne) anatoxine diphtérigue
Vaccins synthétiques Hepatite (protéine Réponse anticorps

recombinante),

Pneumocoque (Pneumo 23)

Vaccins conjugues Haem ophilus influenzae, Réponse anticorps
Pneumocoque (Prevnar®) dépendante des LT
auxiliaires

D’apres S. Paul, B. Autran, P. Jeannin, JD. Lelievre. ASSIM



Live attenuated
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Synthetic peptides

Recombinant viral
vectors

Recombinant bacterial
vectors

Recombinant subunit

DNA

Gory et al. Retrovirology 2007




Approach to vaccination and special challenges of HIV vaccination

HIV: Immune people unavailable,

Define correlates elite controllers limit progression
of immunity SIV: Protection from acquisition and
lowering of set point demonstrated,
mechanisms unknown

Choose desired  HIV: Uncertain
immune responses SIV: Neutralizing antibody,

\ CDB T cells, CD4 T:ellsd

Vaccine

Vaccine goal
Prevent infection?

Vaccine strategy

Limit set point? =—— Vector? development — |assess correlates,
Prevent progression? Adjuvant? and trial
Prevent spread? Dose?
Frequency?

/

Choose antigen HIV: Highly variable =
targ_ets Fﬁpid mutation

Define genome HIV: Well described,

moving target as
and proteome epidemic expands =

nature

HW Virgin & BD Walker Nature 464, 224-231 (2010) doi:10.1038/nature08898



AIDSVAX

Protéine gp120 recombinante
But : développer des anticorps neutralisants

5 pays : USA, Canada, Porto Rico, Pays-Bas (B/B),
Thailande (B/E)

Sujets a haut risque de contamination (sexuel +
toxicomanie)

Contre placebo
7900 participants, entre 1998 et 2003
Résultats décevants, pas d’efficacité



RV 144

Phase Il
Thailande 2004-2006
16 395 volontaires HIV-, hétéerosexuels

Stratégie de « prime-boost » :
— Prime : ALVAC HIV canary pox (vCP1521)
— Boost : AIDSVAX B/E (gp120)

Efficacité : 60% a 12 mois, 31% a 42 mois

Rerks-Ngarm et al. NEJM 2009



Probability of HIV Infection (%)

1.0 — €. Maodified Intention-to-Treat Analysis®

N=16,395

No. at Risk

Placebo 8198 7775
Vaccine 8197 7797
Cumulative No. of Infections
Placebo 30
Vaccine 12

Rerks-Ngarm et al. (2009, NEJM)

51 vaccine, 74 placebo HIV infected
Est. VE = 31% 95% Cl 1-51% (p=0.04)
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STEP

3000 sujets a risque, 9 pays
Vs placebo

Nombre d’infections et charges virales post-
infection

Vecteur adénovirus 5, virus B (gag/pol/nef)

Plus d’infection a VIH dans le groupe vacciné :
arrét de l'essai

Effet de I'immunité anti-Ad5 pré-existante ?
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Buchbinder et al. Lancet 2008

Table 1: STEP Trial Results—Number of infections and post-infection viral load levels

Trial Cohort Vaccine: Placebo: | Vaccine: Placebo: Vaccine: Placebo:
Infections | Infec- Post Post Infections | Infections
tions infection infection {men) (men)

viral loads | viral loads

First 1,500 person | 28 25 A1,527 26,696 28 24

cohort, anti-Adb (n=25)* (n=21* (n=522) (n=536)

antibody levels

<1:200

Second 1,600 21 9 19,070 89,810 21 (n=392) | 9 (n=386)

person cohort, (n=21) {n=9)

anti-Ad5

antibody levels

=1:200

All 3,000 persons | 49 34 29,109 38,416 49 33
(n=46)* (n=30)* (n=914) (N=922)

*viral load data from seven of the infected participants is not yvet available




HVTNS505

 Rationnel : controle de lI'infection chez le
singe, bonne réponse chez I’"homme in vitro

DNA rAdd DNA prime
only only rAdd boost
me.

Cos et al. J Virol 2008



HVTN 505

e Stratégie de prime-boost :
— DNA
— Ad5

 Réponse CD8+

* Pas d’efficacité clinique (40 infections par
oras)




Agence autonome de I'Inserm

ANRS : impliqué dans le vaccin depuis 1992
> 10 essais cliniques de phases précoces

Investissement dans les lipopeptides
— Pénétration cellulaire

— Bonne tolérance
— Réponse TCD8

Diversification des candidats vaccin (virus
recombinants, ADN, nouveaux vecteurs)

Collaboration internationale



Vaccine Research Institute

PROJET 1 Approche
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Source : Vaccine Research Institute



BIODISTRIBUTION VACCINALE

Candidats vaccins M '2“ "

en developpement
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RANDOMISATION

Tolérance MVAHIV-B
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Anticorps

Conventional
vaccine

Vectored
immunoprophylaxis
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Cibles potentielles

Y Y i Y i r
CD4-binding site Asn332 glycan-V3 || Asn160 glycan-V1/V2 || MPER [ other |
b12, VRCO1, NIH45-46, PGT121,10-1074, PG9, PG16, 4E10, 2F5, || BANC195,
12A12, 3BNC117, VRC-PGO04, PGT128, CHO01-04, 10E8, Z13, || 3BC176
VRC-CH31, 8ANC131, B2530, PGT135, PGT141-145 M66.6
! CH103, HJ16 | 2G12 q | )

West, Cell 2014



AMP = antibody mediated prevention

Phase lIb (HVTN 704)

Perfusion d’Ac VRCO1 (bNAbs : broadly
neutralizing antibodies) tous les 2 mois
pendant 18 mois

2 doses + un bras placebo
2700 participants
Premiers resultats en 2020



AVAC

Global Advrcscy for HIV

Prevemrion

HIV Vaccine Clinical Trials Snapshot

Developmant Patiways

Antibodies

P5 Development Track Trials
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@ Trackstart and progress of HVTN 702

.n' sassssssnneesaese s Askwhateffcacy in HVIN 702will meanbeyond South Africa

& Trachthe shifting timeline of P53 Research Track phase | trials

& Ask questions about why different vaccine comporents—
adjuants, proteins, vectors—are being tested in
differenttrials and phases of the P3Research Track

& Track RV 144 follw-on tnalsin Thailand and t/whetheran
effcacy tralwill happen

& Applaud Janssen's imoverment in vaceine deve lbpment;
ash about industry imvolve memt in manufacturing and access
itefficacy s found inthe Ad26-mosac pogram

& Trackemss-clade msmonses of Janssen's mosaic-based
vaccire and help tnalists keep a gobal perspectve

& Support Jannsen’s efforts for mbust stakeholder enga gement,
ash about their plans and track theirefforts

& Demand broad stakeholderengageme mt—oreach efficacy
program, but importantly around howt hey all fit together

& Track pogess of the AMP study, with attention to its multi-sie,
muttcountry, muli-population natume

& Hold trialists to theircom mitment to poviding PrEP according to
national standard s—help them define what that means, track
FEP ewolution in each trialcountry and inwobve stakeholders as
the conteat shifts

& Help raise understanding—especially in trial comm unities—that
the WRCOL podw twill most likely not move forward after the AMP
study, but that this trialwill yeld im portant data for moving the
waccing and prewention fields forward

& Read upon additional antibodies in earier stagesof develpment
and walc b what the esults of AMPwill mean for them

& Raiz awareness about the acceptability of rce iving infused
antibodies as an HIV presention method, and help incoporate
realities into considerations amund esearch and mllowt

& Read up on emerging vaccine strategies and candidates;
it informmtion is comfusing, ask questions or for
simplified information

& Ask how rew candidates and strategies are similaror different
fromeach otherand why one strate gy may be more promising
thanthe next

& Provide eormmunity perspectives on vaccines that may have
unusual safety oracceptability profie s

Source : AVAC



. COMMERGIAL,PHILANTHROPIC,ANDPUBLICINVESTMENT IN HIVPREVENTION R&D (USS MILLIONS)

Y] §$157 $969
eeesc oo
§$63 $200 $990
eeevs e e e
$37 $193 $030

s 00 00 000 USS1.26B
Cormmercial 9 Phila nthropic Public

2015 INVESTMENTS FOR HIVPREVENTIONR &D AND % CHANGE: 2014 -2015 (USSMILLIONS)

$862M ST78M S29M STIM $6.6M $44 $5.9M
(+2%) (-8%) (-40%) (=17%) (-75%) (-10%) (+63%)

| | | | | | |
PREVENTIVE  MICROBICIDES PREP TREATMENTAS ~ MEDICALMALE PMTCT FEMALE

VACGINES PREVENTION  CIRGUMCISION conpoms  AVAC



Conclusion

Le chemin est encore long...

Mais la recherche est toujours dynamique : nouveaux
vecteurs (Ad26, Ad35, pox : MVA ALVAC NYVAC, CMV...),
ciblage des cellules dendritiques...
Pour :
— On arrive a faire de mieux, méme si ce n’est pas assez
— On améliore notre compréhension en immuno-virologie
— Completera le dispositif de prévention
Contre :
— CoUt humain et économique
— Favoriser ce qui marche
— Ethique



« Pour ce qui est de 'avenir, il ne s’agit pas de le
prévoir mais de le rendre possible »

Antoine de Saint-Exupéry

Merci de votre attention

GETTING TO

ZERO



