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Science of HIV : the ARV revolution: towards the end of AIDS ?

2015....:
2005 - 2015.... :ARV. Ny ARV 2015-2030:
1996.— 2004 : Triple Thferapy From Triple «90, 90, 90»
1984 - 1995: Triple Therapy RT- Inhib. to Bi- or Mono
RT- Inhibitors: RT- Inhibitors: Protease inhib. Therapy, « End
1981: 1983: from AZT to 3TC, NRTI & NNRTI. Integrase inhib. of
1st AIDS HIV from mono- Protease inhib. Entry Inhib. PReP, TasP, Pandemics»??
cases discovery to bi-therapy CD4 <200 CD4 < 350 CD4<500

[ [ [ [ [ [ I

v' Improvement of Immune status & Survival but Persistence of :
e Inflammation and Non AIDS related co-morbidities

v" Improvement of virus control despite Persistence of :

e Latent HIV reservoirs

v’ Progress in prevention of HIV but :
e Lack of HIV vaccine at sight despite intensive researches

> What’s next ?



HIV infection and immune activation: the role
of coinfections Curr. Op. HIV/AIDS, 2016

Afroditi Boulougoura and Irini Sereti
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= At initiation of ART in low CD4 counts o \_) > e e S Sk
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v’ Long term persistence of inflammation in ART-suppressed patients

= role of co-infections?
-CMV
- Others?



Determinants of a Low CD4/CD8 Ratio in HIV-1-Infected
Individuals Despite Long-term Viral Suppression  clin. inf. is. 2016

Fabienne Caby,'* Amélie Guihot™ Sidonie Lambert-Niclot.>® Marguerite Guiguet” David Boutolleau,** Rachid Agher* Marc-Antoine Valantin, "
Roland Tubiana," Vincent Calvez.>* Anne G eneviéve Marcelin,>* Guislaine Carce lain,** Brigitte Autran,** Dominigue Costagliola,” and Christine Katlama'?
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CMV as a major risk factor for persistently low CD4/CD8 ratio

Risk factors for a CD4/CD8 ratio<1l (n=645)

Univariable Analysis

Multivariable Analysis®
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Risk factors for persistent inflammation
and therapeutic implications
e Persistent inflammation and Role of

* Persistent co-infections other than CMV?

 Low or no effect of HCV and HBV in fully suppressed patients : No abnormal

inflammation markers except for IFN-alpha and ISG (M Griesbeck AIDS 2017)

e Altered microbiota?

* confounding factors such as sexual preference (R. Paredes et al. Ebiomed. 2016) or diet

* interfere with mechanisms of inflammation and CD4 recovery (W Lu et al. Front. Microbiol. 2018)

 Therapeutic implications:
* To treat CMV ? Gancyclovir reduces immune activation (S Deeks JID,2008)
e But short term course => imposes new anti-CMV compounds
* To use anti-inflammatory agents?

e Poor effect of classical agents

 New agents? Blockade of IFN-alpha or p38 MAP-Kinases (D Douek et al.; A Aldovini et al.
PLosPath 2018)
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Establishment & persistence of HIV reservoirs ( Ghosn et al. Lancet 2018)

A- Infection B- Post-integration Latency in HIV reservoirs the Sleeping Beauty :

Activation 1- Establishment of latency 2- Fate of latently -infected cells

Resti ng Persistence of latent
guiescent HIV-infected reservoirs
Memory CDAT cells In Resting long-lived
Memory HIV-infected cells
CD4+ antigen- Antigen-activated .
presenting cell CD4+ T cells Homeostatic

proliferation of
memory HIV-infected cells

l from death

HIV provirus integration I of

in active regions of rare

memory cell genome .
HIV-infected

i Memory

Activation => HIV Production CDA T cells

Production of HIV

Re-seeding
Jl of reservoirs
PD1 Blockade of

- Tcell functions
- HIV production :
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Exhausted ;
activated HIV-infected Persistence
Death of most Memory CD4 T cells - of Iate.nt.
: eservoirs in
HIV-producin
P & Short-lived

activated Memory
CD4+ T cells:
due to
HIV cytopathogenicity or immune death

Memory cells
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VISCONTI : Post-Treatment Controllers (pTc)

» Key role of ARV in Primo-Infection:

» Reservoirs + low

VISCONTI:
pVL<500cp/ml for 3.5ans,
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Saez-Cirion et al. PLosPathogens, 2013



A quest for biomarkers of the HIV reservoirs

> CD32a? (a receptor to the Fc of IgG) (B Descours et al. Nature 2017)
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= CD32a+ cells harbor 50% of the HIV reservoirs ?
and produce faster and more HIV
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» BUT Highly controversed :

CD32a not a maker of latent reservoir: cells express ingCD32a are all monocytes,
macrophages and 1% activated memory CD4 T cells
(A Noto/G Pantaleo et al, JVI 2018; R Siliciano et al. CROI2018; L Montaner et al. CROI 2018;
D Nixon et al. CROI 2018; A Corneau et al, unpublished)

> Immune Check-points? (R Fromentin et al. PLosPathogens 2016)

fold-difference=3.0

124 10004 p=0.049
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Why are Immune check points interesting for the reservoirs ?

» Immune check points
= PD1, CTLA-4, LAG-3, TIGIT ...
block T cell functions

o

T cell

Tumor cell

PD-1/\_.£D-L1{

—
anti-PD-1

» Monoclonal antibodies against the PD-1 axis : Successful in Oncology
Antagonize the negative signals induced by PD-1 in exhausted T cells

The new standard of care for NSCLC (sranmer 2015, Herbst 2016)
by enhancing anti-tumor T cell activity

but no published data on anti-tumor efficacy in PLWHA (excluded from clinical trials)

Restore exhausted anti-HIV T cell activity :
in vitro (1rautmann, 2006; Day 2006)
in vivo : one case report (. Garff, ADs 2017) but still few data available

Proposed as a strategy to purge latent HIV reservoirs oms, 2013
enriched in PD1+ CD4+ T cells (Fromentin 2016)



Therapeutic Strategies for Cure ?

1) To decrease the HIV reservoirs

below a deadly threshold for the virus
» No convinicng results

2) To target the residual cells

producing HIV with ARV?
» No convinicng results

3) To purge the latent reservoirs:
= the shock and kill strategy
combined strategies

4) To change the host cells into HIV-resistant cells:

 The Berlin patient

e Cell & therapy (CCR5-)

e Gene therapy : To exfiltrate HIV genes from the host genome: the
Crispr/Cas 9 strategy




1) To decrease the HIV reservoirs with early therapy ???

»  The Optiprim trial:

DO= 30days post-infecton : (Fiebig Il After 2 years of intensified ARV (5 vs 3 drugs)
Bacchus & Chéret et al Plos One 2013 Chéret & Bacchus et al JAC 2014
Reservoirs : immediate clonal Persistence of substantial HIV reservoirs

and massive diffusion of HIV :
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» Similar results in Fiebig | stage and rapid HIV rebound after ATI :
(J Ananworanich et al. 2017, 2018)



1) To test whether low HIV reservoirs in
ol

chronic ARV-treated patients ensure remission:
The ULTRA'STOP StUdy (R Calin, C Hamimi, S Lambert et al AIDS, 2017.)

HIV RNA evolution in ULTRASTOP study
HIV RNA
(log10; {=p/ml] n
L

plasma VL
 Longterm ARV-treated
e Early (Nadir CD4>350)
e Ultra-low HIV reservoirs : at threshold

\ﬂ-*-—-""-t e
» HIV Rebound in 9/10 Coemom oo g

HIV DNA evolution in ULTRASTOP study
HV DA,
(log10(cp/10%6 PBMC))
32

HIV-DNA

» Rapid Dynamics of HIV reservoirs

» Weak immunity to HIV.

> 1 single Post-treatment controller :
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3) Combined strategies to purge the HIV reservoirs

The Challenge of Finding a Cure

- to re-activate HIV in latently infected cells : e et

5 0.
Dicia Hazuda,” Risger | Pomer,
EMARDH 2009 VOL 323 SCIE

» HDAC Inhibitors ? Failure of all trials,
» |L-77 Failure: Eramune-01 trial (catlama et al. AIDS 2016)
» Adjuvants ?

- and to target HIV producing cells
to limit residual virus spreading
» Therapeutic vaccines

inducing CTLs ?
Abs 2?27

» Therapeutic Antibodies ?
Broadly Neutralizing Abs?

- Uninfected
— CD4* Teellz

» Immune check point
inhibitors ?

B Autran
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To target the residual cells producing HIV with

ARV + Therapeutic vaccine? The Eramune-02 study

C Achenbach et al. Lancet HIV, 2015

» Randomized 2 arms trial in 2 x 15 patients durably suppressed with cART:

WO0: 2 ARV drug intensification +/- Wk8-Wk32 : vaccine immunisation

> Robust induction of HIV-specific T cells

Ex-vivo Elispot analysis,
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except in 1 patient / 15

» No change in peripheral HIV reservoirs
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Change from baseline in HIV DNA log10 copiesi10*6 PEMCs

-1,00—

P=0.463 P=0.575

Intensification Only
Intensification and Vaccination

Conclusion:

7
* P<0.005
tP<001

T T T

Week 20 32*
% ] A HIV-rAd5
prime vaccine

T T T
36 56 I 80

» VRC vaccine + intensified ARV did not decrease HIV reservoirs despite strong T cell responses,

» Causes ? « Futility »?

- Too low (ARV intensification ?) or inaccessible (Follicular Th cells?) HIV reservoirs ?

- Archived Escape variants in reservoirs?

B Autran



# cells or MFI

Reduction of the HIV reservoirs & restoration of HIV-specific T cells
With anti'PD'l therapy in 1 Patient out of 15 (A Guihot et al. Ann. Oncol. 2017)

3-fold reduction

300\ e

in the HIV reservoirs

ﬁ\ | > o ~5- HIV-DNA

(copies/10° cells)

e 4 e -a HIV-RNA (copies/mi)

% - cD4mm®
&~ CD8/mm*

100
_.,)Egp\' IL-6"10 (pg/mi)
Y
g

0 .'-_--- T

0 30 B0 80 120

Decreased expression of ICP

e Transient increase in activation

- ~F- DR+ / CD4+
- -4 CD38+ /CD8+
304 ’,‘.._._._..‘z«*' Y DR+ / CD&+
% ; 7‘ - DR+ CD38+ CD8+
2 20y » e
3':“' .. Tl
I iy
109 7 -
* e
0+ T T ! !
0 aon ] a0 120

J Sustained increase in anti-HIV CD8 T cells

_ @ -&- PD1+CD4+/10mm’ +
e I.' [e=]
100007 ™ \ = PD1+CD8+/10mm° o
N A -#- PD-1 MFI/CD8+IFNy+{Gag) % ~# HIV pool Gag
.“‘. '\-.___. .'I ‘(.r'r H"'--..__\_ -..'\-\.___‘ i
1 \ | — = —& HIV pool RT, Nef
200079 B In. - PD-1 MFI/CD8+IFNy+(RT, Nef) 2 b
o =g EBV pool
B — ' —
e S — —
0 30 60 90 120 0 30 60 90 120
=

Time since start of treatment (days)

> But effect only transient over 1 year and frequency of success still unknown



Conclusions
» The lack of frequent Remission despite Ultra-Low Reservoirs :

» Indicate a Low, even replication uncompetent, Reservoir is NOT enough

» Impose Supplementary Strategies for Remission : What's next ??

Iy
Systemic Inflammation &*_‘/x% . L ot Y
IFN-alpha antagonists? :f*“hi ;:J/ "ﬁ“l"ﬁz‘ N7 % I
- Immune Interventions
AT TN SR b ARV Intensification ?? - Anti-HIV vaccine
Inhibitors of Kinases ? Is the Tissue the - Anti-Enveloppe Anticorps

-Anti-lmm. Check-points

Dasatinib? p38MAPKinas¢iy Issue?

Co-Infections

cMmv? 9

Immune Residual
Activation Replication

‘ Gene therapy \
= HIV Reservoirs
L Quiescent T cell activation
N\ — atency Vs

Anti-immune check points (Requires better definition in € De-Repression
Anti-CTLA-4, PD1....? of transcription

vivo)

from C Katlama et al. Lancet 2013



Progress towards development of an HIV vaccine

from

AnnalLaura Ross, Andreas Brave, Gabriella Scarlatti Amapola Manrique, Lvigi Buonagure Lancet, 2009

3
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Replication-deficient
Replicating viral viral vectors

Delta-Nef SIV :
Macaque Protection

(Desrosiers et al. 94)
BUT:
Pathogenic in

new-born macaques
(Ruprecht et al 96)

Modest or poor

Macaque « protection «

BUT: T cells: DNA

- only/SIV strains
grown in human cells
(Stott et al. 1991)

Low immunagenicity

Lowy safaty

Immunogenicity for:
Abs: gp protein

- species-dependent peptides

High immunogenicity
High safety

Low immunagenicity
High safety

— The search for :

- Prime-Boost strategies
BAANRS13 - a T cell based HIV vaccine

Cafat




Progress towards development of an HIV vaccine

Anna Laura Ross, Andreas Brave, Gabriella Scarlatti, Amapola Manrique, Luigi Buonaguro Lancet, 2009

&

Iomrmumo gemicity

Delta-Nef SIV :
macaque Protection
(Desrosiers et al. 94)
But: Pathogenic in
new-born macaques
(Ruprecht et al 96)

Low immunogenicity
Low safety

Macaque Protection
- species-dependent

only/SIV strains

grown in human cells
(Stott et al. 1991 )

Modest or poor

Abs: protein

= Prime-Boost
strategies

The PoxV & AdenoV
experiences

immunogenicity for:

T cells: DNA
peptides

High immunogenicity
High safety

Low immunagenicity
High safety

Safety

BAANRS13

— The search for :

a T cell based HIV vaccine




The STep STUdy S BUChbinder et al_ thelancetcom Wol 372 Movember 20, 2008
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——

* Controlled trial:
e 3,000 High risk volunteers
e +/- pre-existing anti-Ad5 Abs

> DSMB: Definitive arrest of the trial

=> Increased frequency of HIV infections

in Vaccinees vs Placebo:
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Figure 2r Kaplan-Meler plats of HIV Infectlon for male vaccine and placebo groups by baseline AdS antibedy titre <18 (A} baszline Ads antibody titre
between »18 and 5200 (B); baseline AdS antibady titre between =200 and s1000 (Cy: and baseline AdS ant/body titre = 1000 (D)
Each hazand raths (HR) b from a unhvarlate Co regresshon madal.

Most evident in uncircumcised men with pre-existing Ad5 Abs (HRs: 4.2-4.8)

> No reduction in Viral Load after HIV infection

» Effect of pre-existing Abs / Ad5?

» No differences in vaccine immunogenicity between Cases and Non Cases

B Autran



N Engl J Med. 2009 Nov 9

Vaccination with ALVAC and AIDSVAX to Prevent HIV-1 Infection in
Thailand.

Rerks-Ngarm S, Pitisuttithum P, Nitayaphan S, Kaewkungwal J, Chiu J, Paris R, Premsri N, Namwat C, de Souza M, Adams E, Benenson
M, Gurunathan S, Tartaglia J, McNeil JG, Francis DP, Stablein D, Birx DL, Chunsuttiwat S, Khamboonruang C, Thongcharoen P, Robb
ML, Michael NL, Kunasol P, Kim JH; the MOPH-TAVEG Investigators.

Study Design :
— A randomized, multicenter, double-blind, placebo-controlled efficacy trial,

* in 16,402 healthy men and women 18 and 30 years
e primarily at heterosexual risk for HIV infection,

— 4 priming injections of a recombinant canarypox vector vaccine (aLvac-Hiv [vcp1s21])
— 2 booster injections of a recombinant glycoprotein 120 vaccine (aAiDsvax B/E).

— Coprimary end points: at 6-month post vaccinations and every 6 months for 3 years.
e HIV-1 infection and
e early HIV-1 viremia,

B Autran


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rerks-Ngarm%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pitisuttithum%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nitayaphan%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaewkungwal%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chiu%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Paris%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Premsri%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Namwat%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22de%20Souza%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Adams%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Benenson%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gurunathan%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tartaglia%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22McNeil%20JG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Francis%20DP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stablein%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Birx%20DL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chunsuttiwat%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khamboonruang%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Thongcharoen%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Robb%20ML%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Michael%20NL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kunasol%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kim%20JH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22the%20MOPH%E2%80%93TAVEG%20Investigators%22%5BCorporate%20Author%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

Vaccination with ALVAC and AIDSVAX
to Prevent HIV-1 Infection in Thailand.
A modest but significant benefit :

C Moedified Intention-to-Treat Analysis

e RESULTS: _. 1o
£ 094
— Intention-to-treat analysis: £ 03
£
* vaccine efficacy: 26.4% (p=0.08). - 2; —r
= % Vaane
o gre ] ] . E 05_ -
— Modified intention-to-treat analysis: & 04 j—-"'r
e excluding 7 subjects HIV+ at baseline, ;E °* I"'- P=0.04
g O —
° ° o _
* vaccine efficacy : & 2; il

0.0 0.5 1.0 1.5 2.0 2.5 1.0 1.5
Years

31.2% (P=0.04).
No. at Risk

Placebao 3193 7775 7643 7441 7325
Yaccine 8197 7797 7665 7471 7347

Cumulative No. of Infections
Flacebo 30 50 a5
Yaccine 12 32 45

e CONCLUSIONS: '

« ALVAC-HIV + AIDSVAX B/E vaccine regimen may reduce the risk of HIV infection in a
community-based population with largely heterosexual risk. »

— But: Vaccination did not affect the viral load or CD4+ count after HIV infection

Immune correlates of protection ??? ( No Neut Abs, no IFN-g producing T cells?)

= Non Neutralizing Abs / V1-V2 (Haynes et al. NEJM 2011,
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Post RV144 HIV vaccine programme :

» The single cell antibody cloning approach :
> Discovery of Human Broadly Neutralizing Antibodies

v" Neutralize x clades

at low concentations (<1ng/ml)

v' far broader than prior NAbs:

Tier 1, 2 and 3 bNAbs
v Frequent

Tier 3: 1% Elite Neutralizers

Tier 2: 20% HIV+ subjects

But

va/Glyean +12 | g, P, choras
Neutralization|Epitope [MA|" ™ pgryyge~—p

1 Glycans :
12G12) -
VaN4lglycans

V3/V4 glycan region (cluster of targets:
PGT120s, PGTIAS) b _

Neutralization Epitope

glycan shield

CD4 binding 5
(CD4bs)

. VICOdi s,
Neutralization Epitope 4}

: CDabs
Chaps: mu.wcm.
Neutralization Epitop®e_NH45-4

gpi20

gp4l:
Neutralization

» late (>0.5-3 years), and in Viremic patients : not correlated to disease protection

» Complex structure : Require long maturation (somatic hypermutations [SHM] + rare structural motifs
as a result of chronic B cell stimulation by successive HIV variants

(request multiple rounds of germinal center selection and hundreds of cell division cycles...)

BA utran



The search for an anti-HIV Vaccine:
The combined Ab +:CD8 T cells approach:

Virus load &

108
Expansion in

lymph node
blood GALT

CDs T cell control

Maintznance

Delayed immunes collapse

Early phase
infection of mucosal
memory T cells
102 CD4*/CCRs*
LC/DC

Infection do 5 10 20 40
MNeut Al NK cDaT cells
cDs T +CDaT
Meut Ab

Prophylactic
wvaccination

Prevention

Abortive infection -=-—=——==——-

=80 Time

N

Therapeutic
vaccination

Main Stakeholders :

NIAID, VRC and HVTN (HPTN)

IAVI (International AIDS Vaccine Initiative)
USMHRP (US Military HIV Research Program)
P5 Poxvirus-Protein Public Private partnership
B. & M. Gates Foundation

AVAC (AIDS Vaccine Advocacy Coalition)
Global HIV Vaccine Enterprise

Eurovacc Foundation, ANRS, and others

> Antibody-based vaccine approach :

> The only strategy able to prevent HIV 5 T cell based vaccines complementary approach

infection based on: to control Neut.Ab. escape mutants ?

— Broadly Neutralizing Abs: . .
— Conserved HIV antigens for broader Immunity :

— to help immunogen design Mosaic multiclade or Conserved Chimeric Ags

— New Env vaccine candidates

— with promising results in animal models — New Vectors:

— Clinical trials starting — Chimeric or AdenoVirus: Ad26, -35, or ChimpAd
— New PoxViruses

— Non-Neutralizing Abs approaches: . o
— Live replicating Vectors? the CMV approach
B Autran



Viraemia suppressed in HIV-1-infected humans

Caskey et al. Nature 2015

by broadly neutralizing antibody 3BNCI117

» Passive transfers of Neutralizing Abs:

Alog,, (copies mi)

Mog,, copiesmli)

Alog, , (copies mi)

- 1stclinical trial

- Escalating dose
» Up to 2-log plasma HIV load reduction
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Days after infusion
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Days after infusion

Days after infusion

Diays after infusion

Uninfected (n=12) HIV-1-infected (n=17)

Gender (% male) 83% 76%

Mean age (range) 43 (22-58) 37 (20-54)
Race/ethnicity

White 429%, 299,

Black or African American 50% 539,
Hispanic 8% 189,

ART status

On ART n (%) - 2(12%)

Off ART n (%) - 15 (88%)
Mean absolute CD4 ™ count - 655(245-1,129)
(cellsul™t; day 0)

Mean % CD4 ™" count (day 0) - 299, (20-42%,)
Mean HIV-1 RNA level - 9,420 (640-53,470)
(copies ml™!; day 0)*
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- Transient effect
- Selection of mutants

» Very Encouraging



Relationship between latent and rebound virusesin a
clinical trial of anti-HIV-1 antibody 3BNC117

Yehuda Z. Cohen™ @, Julio C.C. Lorenzi'*@, Lisa Krassnig!@, John P. Barton?@, Leah Burke?, Joy Pail, Ching-Lan Lu}, Pilar Mendozal,
Thiago Y. Oliveiral, Christopher Sleckman!, Katrina Millard}, Allison L. Butler!, Juan P. Dizon!, Shiraz A. Belblidial, Maggi Witmer-Pack?,
Irina Shimeliovich!, Roy M. Gulick?, Michael S. Seaman*@®, Mila Jankovic!, Marina Caskey!"", and Michel C. Nussenzweig">"" @

JEM 2018
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BUT:
= No change in the size of the reservoir
= No correlation between circulating HIV clones and sensitivity of the Neut. Ab BNC117



Success of ARV-based HIV Prevention strategies ...
But
no vaccine and no clear strategy for HIV cure yet
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