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Quiz!

* Question 1: Do we have an approved monoclonal antibody against
HIV?

 Answer 1: Yes. Ibalizumab (Trogarzo®, FDA 2018, EMA 2019)
e Question 2: Is it commonly used?

* Answer 2: Maybe not. It was approved as an orphan drug.

e Question 3:is it a broadly neutralizing antibody (bNAb)?

* Answer 3: No.

e Question 4: so what are broadly neutralizing antibodies?

* Answer 4. ...
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FDA Approval of HIV Medicines
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Key points

* The rate of new HIV
infections is increasing so
all practitioners need to
consider ‘could this be HIV?*

* Life expectancy for people
living with HIV infection can
approach that of the general
population.

*+ Current management
focuses on treating HIV as a
chronic disease.

* Most patients need lifelong
treatment with antiretroviral
therapy (ART).

* Improvements in ART mean
that patients can expecta
simple regimen with few or
no side effects.

* Guidelines for preventive
care of other health
problems are similar to
those for the general
population.

HIV infection
as a chronic
disease

Optimising outcomes

DAVID BAKER W& chB, DCH, Dip Med (Sexual Health); CATHY PELL ME BS(Hans). MM{Sexual Health), FAChSHM;

BASIL DONOVAN MD, FAChSHM, FAFPHM, FRCPI

Provided they receive regular care, the life expectancy of patients newly
diagnosed with HIV infection in the developed world can approach that
of the general population. For most people this will mean lifelong daily
medication with a combination of antiretroviral drugs.

he success ofantiretroviral therapy (ART)

has transformed human immunodefi-

ciency virus (HIV) infection into a man-

ageable chronic disease. The life
expectancy for a patient newly diagnosed with
HIV infection in the developed world can
approach that of the general population provided
they receive regular care. For most people this
will mean lifelong daily medication with a
combination of antiretroviral drugs. This article
reviews the long-term monitoring and manage-
mentof people with HIV infection and discusses
the role of the GP in this care.

WHO HAS HIV IN AUSTRALIA?
More than 25,000 people are living with HIV
in Australia, with approximately 1250 new

infections per year.' In 2012, the average age of

people newly diagnosed with HIV infection was
37 years, and about 86% were male; most

infections are in men who have sex with men
(MSM).* The number of new infections has been
steadily increasing since 1999, and the rate of
HIV diagnosis in 2012 was 5.4 per 100,000 pap-
ulation (Figure 1), The cumulative total of cases
of HIV infection reported in Australia to the
end of September 2012 is 32,578, and 10,859 of
these progressed to acquired immunodeficiency
syndrome (AIDS), with 6852 deaths.

Many patients who became infected with
HIV in the 1980s have survived and are now
ageing and presenting with increasing comor-
Dbidities that require comprehensive care from
arange of practitioners.

WHAT ARE THE MAJOR CAUSES OF
MORTALITY?

‘Withimproved treatment (antiretroviral therapy
[ART]), fewer patientsliving with HIV are expe-
riencing AIDS and related mortality. For more
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HIV: from a devastating epidemic to a
manageable chronic disease (WHO 2017)
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Initiation of ART is associated with. ..

1. Dramatic drop in plasma RNA!? 2. Persistence of HIV in memory

— 10,000-50,000-fold decrease in first months CD4 cells? (latent reservoir)
— Below limits of detection of commercial assays
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3. Long-lived HIV latent reservoir leads to HIV

rebound when ART is stopped 5
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CURE Transformation Science Group (TSG)

* One of the major TSG in AIDS Clinical Trial Group (ACTG https://actgnetwork.org/)

* Mission: CURE through “sterilizing cure” or “functional cure”

Fully characterize the HIV reservoirs in
blood and tissues

Understand by what means people
have been cured

|Identify the most promising new
therapies: broadly neutralizing antibodies



https://actgnetwork.org/

Current CURE TSG Organizational Structure

Pablo Tebas Marina Caskey
Chair Vice Chair
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Cure Research Goal #1: Define
and Measure the HIV Reservoir

HIV reservoir: population of cells that harbor HIV and the
lead to viral rebound when ART is stopped

From: R. Gandhi ACTG Cure



Other Challenges in Measuring HIV Persistence:
HIV in Cerebrospinal Fluid

HIV DNA Persists in CSF in Half of Participants with CSF HIV DNA
Those on Long-term ART have worse neurocognitive
performance
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Is HIV in CSF replication competent? NP: neurocognitive
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Timeline

1995:

Brown was diagnosed with HIV in 1995 while studying in Berlin,
Germany.

2007:

In 2007 he underwent a procedure known as hematopoietic
stem cell transplantation to treat leukemia (performed by a

team of doctors in Berlin, Germany, including Gero Hutter).

2010:
He chose to come forward in late-2010.

2012:

In July 2012, Brown announced the formation of the Timothy
Ray Brown Foundation in Washington, DC, a foundation
dedicated to fighting HIV/AIDS.



Cure Research Goal #2: Evaluate
interventions to reduce/control HIV

-

N

Early ART

N Inducing HIV
expression (latency
JERN reversal)

From: R. Gandhi ACTG Cure
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/Enhancing immunity\
(anti-PD-1, bNAbs*)

/

N /

* bNAbs: Broadly neutralizing antibodies



bNAb Pharmacology: Three Concepts

*Breadth
*Potency
*Fc receptor modification



Identifying bNAbs from Elite Neutralizers

Screening of plasma for breadth == Classification of broad neutralizers = Mapping the targets of bNAbs
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Sites Identified as Targets for bNAbs
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Broadly Neutralizing Antibodies

HIV-1 viral
Gp41 MPER: spike
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2019 bNAb Update

Structure of HIV-1 virion CD4 bind site
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Fig. 1 Schematic diagram of HIV-1 and epitopes for bNADbs on trimeric HIV envelope spike glycoproteins.

Wang Q, Zhang L. Broadly neutralizing antibodies and vaccine design against HIV-1 infection. Front Med 2019.



Broadly Neutralizing Assay: A Translational Target For
Dose Finding to Balance Potency and Coverage

* In vitro assay reflecting cell free virus | = '
neutralization l - 3BNC117.V£COZPZVV§4C°’ |
* bNAb dose escalation studies in animals utilize ™[ o
serum concentration decay profiles to identify =~ § ot otwon T
a “target” concentration for clinical studies
8 .ol
* Does this “target” concentration vary? | ernss | @
* Preventing HIV infection “r ‘ ‘
* Treatment to lower HIV viral load ; | | | |
S 50 o i 0

e Sustaining viral suppression following ART interruption,
i.e., analytic treatment interruption (ATI)

* Reducing latent viral reservoir following latency Burton DR, Hangartner L. Broadly Neutralizing

reactivation Antibodies to HIV and Their Role in Vaccine Design.
Ann Rev Immunol. 2016; 34: 635-659.

Median potency (median IC;, pg/mL)



Fc Modification — VRC01 to VRCO1LS
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Gaudinski MR, et al. Safety and pharmacokinetics of the Fc-modified HIV-1 human monoclonal antibody VRCO1LS: A
Phase 1 open-label clinical trial in healthy adults. PLoS Med. 2018 Jan 24;15(1):e1002493.



Lessons Learned from bNADb Trials

* Viral rebound following first generation bNAbs
* Viral rebound following a single bNAb

* Viral rebound following dual bNAbs



First Generation bNAb: VRCO1 in Healthy Adults
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Viremia and VRC0O1 Concentrations after ART Discontinuation

A A5340 Trial
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Single bNAb: 3BNC117 PK/PD
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Caskey M, et al. Viraemia suppressed in HIV-1-infected humans by broadly neutralizing antibody 3BNC117. Nature 2015, 522, 487-91.
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Dual bNAb Pharmacokinetics: 3BNC117 and 10-1074
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Dual bNAb: 3BNC117 + 10-1074 PK/PD
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ACTG bNAD Trials: Coming Soon

A5364: Phase | Study of Safety and Ability of 3BNC117-LS and 10-1074-LS
in Combination to Durably Prevent Viral Relapse During a Monitored
Analytical Treatment Interruption

A5386: IL-15 Superagonist (N-803) with and without Combination
Broadly Neutralizing Antibodies (VRCO7-523LS and 10-1074)

A5387: Phase | Study to Evaluate the Effect of PGT121.BlJ414.LS and
VRCO7-523LS in Combination with TLR9 agonist Lefitolimod on the HIV
Reservoir and on Viral Rebound after ATl in Participants with HIV

A5388: A Randomized Clinical Trial of Combination HIV-Specific Broadly-
Neutralizing Monoclonal Antibodies (PGT121.B1J414.LS and VRCO7-
523LS) Combined with ART Initiation during Acute HIV Infection to
Induce HIV Remission

A5389: Study to Evaluate Effect of Two bNAbs on HIV rebound
PGT121.BlJ414.LS and VRC0O7-523LS)

A5390: ATl in Participants Who Received VRCO1 or Placebo and Became
HIV-Infected During the AMP Studies (non-interventional)



bNADbs: Challenges and Opportunities

*Challenges

oNeed more research in understand optimal combinations as ART
development

obNAbs might not be accessible to sanctuary sites, such as brain

* Opportunities

oStrategies for immune enhancement, e.g., bNAbs, expanded

oNew approaches including combinations are moving into clinical
trials
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