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A Whirlwind Tour

* What do we mean by cure
* Why an HIV cure is needed
* Why we believe an HIV cure is possible

* Path to a cure
* Why is curing HIV so difficult
* Cure strategies being pursued
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What Would an HIV Cure Mean!

Two main pathways being investigated:

o “Complete” or “classic’ cure = complete elimination of the virus from the body
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® ART-free durable suppression (or control) = the ability to control HIV
replication without HIV treatment
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What Kind of Cure jd]s

* Safe
* Simple
 Afford
* Scalab
* Comp
* Durab
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* Prevents Transmission

(ideally both ways)
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Why do we need a cure? “




The Global HIV Treatment Gap

38.0 million people
living with HIV

Treatment Gap:
12.6 million -

25.4 million people
on antiretroviral
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Source: UNAIDS, 7/2020.
Data for 2019.
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Current anti-HIV drugs do not eliminate HIV

HIV infection is characterized by Antiretroviral drugs (HAART) are capable However, the virus
high levels of circulating viruses of suppressing HIV, even to undetectable rebounds after
in the blood levels - cessation of therapy
i | START STOP

Circulating virus

Limit of detection
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Why Do We Need an HIV Cure?

Side effects of
Antiretroviral Access to ART

therapy (ART)

Chronic
Inflammation*

Economic burden Stigmatization
of ART Criminalization*
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Why Do We Need an HIV Cure?

Cardiovascular

disease

Premature
aging & frailty

Immune system
exhaustion

Chronic Inflammation

Osteopenia
(weaker bones)

Lipodystrophy

Leads to non-AIDS
life-threatening diseases
Diabetes Neurologic

disorders
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Why do we think a cure for

HIV is possible?
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Why We Believe a Cure
Might be Possible

2

Timothy Ray Brown
“The Berlin Patient”

March 11, 1966 - September 29,2020
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“The London Patient”
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COMPARING THE 2 PATIENTS WITH HIV-1 IN REMISSION

Donor: CCRS A32
homozygous
Recipient: CCRS WT

Infected with RS
tropic virus

Hodgkin lymphoma

LA A AR AL L LR}
Single HSCT

No irradiation/
Reduced intensity
conditioning/

T cell depletion with
aCD52

Mild CVHD/
100% chimerism

Remission duration
18 months

4
Donor: CCRS A32
homozygous

Recipient: CCRS A32
heterozygous

Infected with RS
tropic virus

Acute myelogenous
leukemia

SRR EEEEES
Double HSCT

Total body irradiation/
Full intensity

conditioning/
T cell depletion with
ATGC

Mild GVHD/
1009% chimerism

Cure duration
12 years

Adapted from Cupta et al. CROI 2019, Seattle. WA
Infographic: @taliaswartz
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What is the pathway %

to an HIV cure?
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Evolving HIV Treatment
Paradigm

Long Acting Injectables ?
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e ART-free durable control?
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Stages of Clinical Research

é Studies with cells in culture.

—p Studies in animal models.

é Clinical studies looking

at safety.
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HIV

Cure-Related Research

Bench Science Intervention Trials

Understanding Animal & Human

Persistence & Studies

Immune control ‘

Viral sybtype Single or
Genetics Combinati
TGS om lnaFlon
Intervention Interventions
Mechanism

Analysis of preliminary Latency
work modifying

agents

Cell &
Gene

Therapies

Immune
Therapies

Ethics &
Social-Behavioral
Sciences

* Decision-making

* Perceptions of risks
and benefits

* Attitudes about
research

* Individual and societal
impact

Adapted from Jintanat Ananworanich, Community HIV Cure Workshop, AIDS 2018

o
O
ord
Fe
o
-
go
Q
&
Fe
o
4




Overview of Research Process

Smller sfery ype.
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Antiretroviral Treatment Interruptions (ATls)
to evaluate cure interventions

temporarily interrupting
or pausing ART in
someone who has HIV

* Other terms:
* Structured treatment interruptions (STI)
* Intensively Monitored Antiretroviral Pause (IMAP)

* Why pause ART!

* We cannot easily measure the HIV reservoir
* We need to “jump start” the immune system
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Why is it difficult to cure HIV?
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Why is HIV so hard to cure?
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So few cells harbor HIV in people on antivirals medications

. and these cells appear normal to our immune system.
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Where is the HIV Reservoir?
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HIV Cure-Related Research Strategies
Under Investigation

To reduce
the size of the
To limit the reservoir
building of the
reservoir

To control

the reservoir
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Latency Reversing
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https://animationlab.utah.edu/
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In vivo gene therapy Ex vivo gene therapy

Vectors are used to carry anti-HIV Isolation of desired cell types from the patient, followed
‘ e I I & genes to the target ce"s in si‘tu by gene modlﬁcatlon and reinfusion

N
Gene \

Approaches .

0 Re-infuse

Collect cells from patient
Isolate T cell from leukapheresis
or stem cell from bone marrow

9 Gene modification

N\

9 Expansion
Expansion of
gene-edited cells

Put the modified cells

back into the patient

Nucleases and CRISPR/Cas9 are Iike‘ molecular scissors

Transcription Activator-like -
Effector Nucleases (TALENs)  Zinc Finger Nuclease
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Broadly Neutrallzmg
Antibodies

\ _ lsolate broadly
) neutrallzmgantlbodles

Y '

B cells from HIV-positive
individuals
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bNAb can potently
inhibit HIV
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Immune-Based Strategies

1.DNA and RNA vaccines 2 Viral vector vaccines 3. Protein or peptide vaccines 3. Dendritic cell vaccines

o
O
o4
o
O
-
ge.
O
.
o
= |
—d

#% CUREiculum


https://animationlab.utah.edu/

Chimeric Antigen Recptor - T cells
(CAR-T cell)

Generating super-soldiers
the production of CAR-T cells

Chimeric Antigen Receptor

retroviral
1., vector
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CAR-T cell
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Ethical Challenges to E /\

HIV Cure-Related Research

* Language of HIV cure-related research
* Participation of people living with HIV

* Informed consent
* Background standard of care and U = U
* Biological and social context of HIV cure-related research

* Risks and benefit
* Representation in research

* ATls and partner protections
* Scalability of interventions

* Access and affordability

* Structural inequities
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Stopping the loss of life to AIDS
~ needs a cure that is safe
and'scalable to reach,
everyone living with F1V:
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