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ART is incredibly effective, why we need a cure? . ,é

» To end the HIV epidemic, we need new prevention and
therapeutic options

* HIV is still deadly (630,000 died in 2022)
* The cost of ART is unsustainable (19 billion USD by 2030)

 HIV-related stigma remains

 HIV Is a driver of other diseases

* HIV research leads biomedical advances in other fields




HIV Is a formidable challenge
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HIV Is a formidable challenge

Kleinpeter and Freed, Viruses 2019



©» res-ervoir
/'rezer vwar/

“a supply or source of something”
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The HIV reservoir is an elusive target
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Infected cells become progressively more clon

Acute infection in vivo or in vitro

Long-term ART
Result of selection:

-Negative (immune clearance)
-Positive (clonal selection)

Initial distribution
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HIV persists in those cells deemed to survive ,é
Clonal selection Long-term memory
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Progressive shift of reservoir features suggests selection /é
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Progressive shift of reservoir features suggests selection

Chromosomal integration sites Phenotypic markers
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These feature are unique to cells with intact proviruses!




The reservoir is stable yet subjected to immune erosion ~

This is good news, reflection of ongoing HIV-host
interaction that we could target with therapeutics



Strategies for ART-free HIV remission —r

Latent HIV reservoir
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Hematopoietic cell transplant with CCRS deletion

« >99.99% of the reservoir is eliminated by: conditioning regimen,
chemoradiation, donor engraftment, graft versus host disease, recipient cell
turnover

« Donor cells are protected by the CCRS5 deletion
Ndung'u et al., Nature 2019

Hsu et al., Cell 2023



. : P .
Learning from a few (but mighty) cases of HIV cure /J
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Strategies to achieve ART-free remission

Latent HIV reservoir

-

Eradication model
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Reservoir elimination in Exceptional Elite Controllers
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HIV can be detected, but only from defective proviruses
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Less fit virus ) immune
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Time to viral rebound is ~14-28 days In mgst PWH /é
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Viral rebound is a selection process

Autologous neutralizing antibodies (ANAbS)

persist on ART and shape rebound dynamics
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bNABSs in hyperacutely HIV-treated African women
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Most women were treated during Fiebig | (FRESH cohort)

Inclusion criteria

Females from FRESH ART stop
cohort Week

Virally suppressed on < 35 days 10 12 14 16 18 20 21 40 48 49

ART > 12 months Somnd
A A A Optional
ATI
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A VES (oral) A Possible VES dose escalation® from 6 to 8 mg bNAbs: VRCO7-523LS + CAP256V2LS (NIH) (20 mg/kg IV each bNAD)

CD4+ T-cell count
2 500 cells/pL
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2 LS-bNADs in ATl in people treated during chronic HIV,,~#
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Three patterns of viral rebound

Early rebound:
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Costs and HIV-1 diversity hinder scalability of cure strategie

HIV subtype distributions Global
by region (2010-2021)
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What if we targeted function, rather than sequence?




o

The CARDS inflammasome senses HIV protease activit) /J
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HIV Protease is active only after viral budaing

HIV-1 Gag-Pol polyprotein
dimerization is required for
HIV-1 protease activity
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Some NNRTIs activate protease via Gag-Pol dimerization
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Can we accelerate reservoir decay and selection?
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Reducing residual viremia with NNRTIs: a piloﬂrial
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Conclusions

« Cases of HIV cure show us that it is possible, but approaches based on
transplant are too risky and not scalable

 Inducing HIV control by targeting multiple arms of the immune system
seems the most achievable approach towards ART-free remission

* We are starting to see a signal that we can induce viral control

For any intervention that leads to HIV remission to reshape the
course of the epidemic, these strategies needs to be studied and
delivered to those communities that would benefit the most



Julia Box

Angelica Camilo Contreras

Filippo Dragoni
Silvia Bernal
Jackson Foley

JHU-ID

Robert F Siliciano
Janet D Siliciano
Jun lai

Fengting Wu
Jennifer A White
Vivek Hariharan
Milica Moskovljevic
Joyce L Jones
Christin Kilcrease
Christopher J Hoffmann
Eileen P Scully
Christie Basseth
Joel N Blankson
Sonya Krishnan
Ethel Weld

Acknowledgments
Study

U. of Toronto PartICIpantS
Colin Kovacs WUSTL
Andy Mock Liang Shan
Mario Ostrowski Priya Pal
Elizabeth Yue Marilia Pinzone
Vitaliy Matveev
Alice Tseng RU
Marina Caskey

CHUM
Sebastien Poulin -

' CENTER FOR N
cote Tomwiy VI RVABS, g
Andres Finzi ﬁ{EHSOPEKIQJﬁV%SEY //
Mehdi Benlarbi Q0 ONTARIO = NIAID

: : << o HIV TREATMENT N34

Aarhus University 5  NETWORK DP50D031834 RO1AlI176594

Jesper D. Gunst

University of Ghent : o :
Linos Vandekerckhove fsimonetti@jhmi.edu

Marion Pardons @SimonettiFR



mailto:fsimonetti@jhmi.edu

“Those who lose Dreaming are lost”

Art by Arone Meeks,
PATSIN, Positive Aboriginal and Torres Strait Islander Network
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