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HIV cure is extremely rare but possible: transplantation
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Wild type donors for transplantation have not resulted in
viral control beyond 9 months
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Henrich Ann Int Med 2014; Kordelas NEJM 2014; Koelsch JAIDS 2017; Cummins Plos Med 2017; Eberhard Sci Tranl Med 2022; Salgado 1AS2023



The Geneva patient: viral control post wild type HSCT
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HIV cure is extremely rare but possible: natural control
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Overarching goals of cure strategies
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Combination immunotherapy



Immunotherapies under investigation for HIV cure

Broadly neutralising antibodies
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Broadly neutralising antibodies



Broadly neutralising antibodies (bNAbs) against HIV

Technological
advances in B-cell

CAP25S HIV prevention
PGDM1400 /

ennmmmd HIV treatment

—

cloning > bNAb
production

_— HIV cure

Caskey, Nature Medicine 2019

Many bNADbs identified and
produced for clinical
applications

Isolation of bNADbs in
a minority of HIV-
infected individuals



TITAN: TLR9 agonist with two broadly neut antibodies

ART = ART interuption
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Phase 2a, placebo-controlled, double-blinded international trial, PWH on long-term suppressive ART
were randomized to one of four groups: treatment with a toll-like receptor 9 agonist, lefitolimod, or placebo
followed by two broadly neutralizing anti-HIV-1 antibodies (bNAbs), 3BNC117 and 10-1074, or placebo.

Primary endpoint was time to loss of virologic control (defined as 4 weeks >1,000 HIV RNA copies/mL
or 2 measurements >100,000 copies/mL) during ART interruption (ATI).

Gunst et al., Nature Med 2023



Significant delay to viral rebound in arms that received
bNAbs and 30% maintaining viral control at week 24
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« Time to rebound longer in the arms that received bNAbs. No effect of TLR9 agonist
* Despite subtherapeutic plasma bNADb levels, 36% (4/11) in the placebo/bNAb group compared to 0%
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Gunst et al., Nature Med 2023



Combination immunotherapy: larger and/or randomised
clinical trials showing viral control in some participants

Trial name Reduce and control Viral control off ART
TITAN TLR9 agonist bNAb Yes
(3BNC + 10-1074) ~33%

1 Gunst Nat Med 2023; 2 Gunst Nat Med 2022; 3 Peluso CROI 2023; 4 Balion Nat Med 2022;



Immune checkpoint blockade



Anti-PD-1: studies in people with HIV and cancer
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Anti PD1: impact on viral control in people with HIV
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Routy JP, EACS 2023, oral abstract



Anti PD1 induces viral control in a subset of participants

10-mg Q2Wx4 Budigalimab (n=11)
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Phase 2 trial of low dose anti-PD1 (nivolumab) in PWH on ART underway in Melbourne and Singapore

Routy JP et al., EACS 2023



Gene therapy



Gene therapy: targets and strategies

Attack: enhance anti-HIV immune

x % responses
Protect: engineer uninfected cells to
; é be resistant to HIV

Purge: directly eliminate the virus
itself

Delivery of gene therapy a major challenge :
ex vivo (gene editing of cells outside the body) or in vivo (gene editing in the body)

Slide courtesy of Paula Cannon



Gene therapy: ex vivo gene modification

Ex vivo gene therapy
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Participants were PLWH on ART who received ex
vivo CCR5-modified cells (SB-728mRT) +
cyclophosphamide had delayed time to viral load
rebound after interruption of ART



Gene therapy: in vivo delivery of antibodies

In vivo gene therapy
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No monkey rebounded in the experimental group!




In vivo gene therapy for SIV/HIV with CRISPR -Cas9
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No safety concerns in first 3 participants
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HIV cure research and considerations for Vietham

* People living with HIV are very interested in understanding progress towards an HIV cure. This gives
people hope and can also be a motivation for testing. It is important to understand what is happening
to counter balance misinformation
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Cure for HIV could be months away as
first three patients are injected with
new CRISPR therapy that seeks and
destroys lingering pieces of virus

+ HIV went from certain death sentence to chronic disease people can live with
+ CRISPR uses enzyme to cut large sections of HIV DNA, eliminating it from cells
+ READ MORE: Researchers make breakthrough in fight against HIV using CRISPR

By CASSIDY MORRISON SENIOR HEALTH REPORTER FOR DAILYMAIL.COM
PUBLISHED: 17:13 EDT, 30 October 2023 | UPDATED: 13:25 EDT, 31 October 2023



HIV cure research and considerations for Vietham

* People living with HIV are very interested in understanding progress towards an HIV cure. This gives
people hope and can also be a motivation for testing. It is important to understand what is happening
to counter balance misinformation

« Observational studies remain very important in understanding the HIV reservoir e.g., characteristics
of the reservoir with AE subtypes; impact of common co-infections such as hepatitis B and
tuberculosis; impact of sex and hormones etc

« Interventional studies are possible in LMIC (e.g., Thailand, South Africa, Botswana) but clinical trials
with a treatment interruption require high engagement and partnership with community to ensure
consistent messaging

« The International AIDS society runs a series of academies and workshops on HIV cure for
researchers and advocates. Three day intensive program in South Africa. All applicants from LMIC.

See iasociety.org.
| A

SR




Summary and implications for future directions

Multiple case reports of HIV cure following stem cell transplantation from a CCR5
negative donor but also a wild type donor. Other pathways to cure include post
treatment control and rare individuals who can eliminate all intact virus

Combination immunotherapy phase 2 studies underway with several studies using
antibodies while viremic (at ART initiation or during an ATI) showing viral control in a
subset of participants. First study of low dose anti-PD1 shows viral control off ART is
possible and adverse events manageable.

Gene therapy has multiple applications in HIV cure. Delivery of gene therapy in vivo
means greater options for implementation.

We remain far from a cure for HIV and ultimately a combination approach will be
needed. Increasing community literacy and engagement now is important to ensure rapid
future implementation of any future product.
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