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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)

• Question 2: Is it commonly used?

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

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

• Answer 3: No. 

• Question 4: so what are broadly neutralizing antibodies?

• Answer 4: …



HIV Life Cycle

https://www.hiv.uw.edu/go/antiretroviral-therapy/general-information/core-concept/all#antiretroviral-regimens-initial-therapy

https://www.hiv.uw.edu/go/antiretroviral-therapy/general-information/core-concept/all#antiretroviral-regimens-initial-therapy




HIV: from a devastating epidemic to a 
manageable chronic disease (WHO 2017)
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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”
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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
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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
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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 Hütter).

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.

Quiz 2



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

Early ART
Inducing HIV 

expression (latency 
reversal)

Enhancing immunity 
(anti-PD-1, bNAbs*)

* bNAbs: Broadly neutralizing antibodies
From: R. Gandhi ACTG Cure



bNAb Pharmacology: Three Concepts

•Breadth
•Potency
•Fc receptor modification



Identifying bNAbs from Elite Neutralizers

Landais E, Moore PL. Retrovirology. 2018; 15: 61.



Sites Identified as Targets for bNAbs

Caskey M, Klein F, Nussenzweig MC. N Engl J Med 2016; 375:2019-2021    

Zanetti  G. Cryo-Electron Tomographic Structure of an 
Immunodeficiency Virus Envelope Complex In Situ.

PLoS Pathog. 2006 Aug; 2(8): e83.





2019 bNAb Update

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

• bNAb dose escalation studies in animals utilize 
serum concentration decay profiles to identify 
a “target” concentration for clinical studies

• Does this “target” concentration vary?
• Preventing HIV infection

• Treatment to lower HIV viral load

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

• Reducing latent viral reservoir following latency 
reactivation

Burton DR, Hangartner L. Broadly Neutralizing 
Antibodies to HIV and Their Role in Vaccine Design. 
Ann Rev Immunol. 2016; 34: 635–659.



Fc Modification – VRC01 to VRC01LS

Gaudinski MR, et al.  Safety and pharmacokinetics of the Fc-modified HIV-1 human monoclonal antibody VRC01LS: A 
Phase 1 open-label clinical trial in healthy adults. PLoS Med. 2018 Jan 24;15(1):e1002493.

• Fc modification M428L/N434S 
yields VRC01LS

• Reduced cellular degradation 
results in prolonged serum 
half-life

• Altered clinical pharmacology 
leads to longer period of viral 
suppression post-ATI.



Lessons Learned from bNAb Trials

• Viral rebound following first generation bNAbs

• Viral rebound following a single bNAb

• Viral rebound following dual bNAbs



First Generation bNAb: VRC01 in Healthy Adults

Ledgerwood JE, et al.  Safety, pharmacokinetics and neutralization of the broadly neutralizing HIV-1 human 
monoclonal antibody VRC01 in healthy adults. Clin Exp Immunol. 2015 Dec;182(3):289-301



Viremia and VRC01 Concentrations after ART Discontinuation

Bar KJ et al. Effect of HIV Antibody VRC01 on Viral Rebound after Treatment Interruption. N Engl J Med 2016; 375:2037-2050



Single bNAb: 3BNC117 PK/PD

Caskey M, et al. Viraemia suppressed in HIV-1-infected humans by broadly neutralizing antibody 3BNC117. Nature 2015, 522, 487–91.



Dual bNAb Pharmacokinetics: 3BNC117 and 10-1074

Bar-On Y et al. Safety and antiviral activity of combination HIV-1 broadly neutralizing 
antibodies in viremic individuals. Nature Med 2018, 24, 1701–7



Dual bNAb: 3BNC117 + 10-1074 PK/PD

Mendoza P, et al. Combination therapy with anti-HIV-1 antibodies maintains viral suppression. Nature 561, 479–484 (2018) 





bNAbs: 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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