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AETC Program National Centers and HIV 
Curriculum

• National Coordinating Resource Center – serves as the central web –
based repository for AETC Program training and capacity building resources; 
its website includes a free virtual library with training and technical assistance 
materials, a program directory, and a calendar of trainings and other events. 
Learn more: https://aidsetc.org/

• National Clinical Consultation Center – provides free, peer-to-peer, expert 
advice for health professionals on HIV prevention, care, and treatment and 
related topics. Learn more: https://nccc/ucsf.edu

• National HIV Curriculum – provides ongoing, up –to-date HIV training and 
information for health professionals through a free, web –based curriculum; 
also provides free CME credits, CNE contact hours, CE contact hours, and 
maintenance of certification credits. Learn more: www.hiv.uw.edu
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Objectives

 Review landmark clinical trials in the HIV Vaccine 
Space

 Discuss the evolution of the HIV Vaccine 
Landscape

 Discuss current challenges facing HIV Vaccine 
Development
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The goal of our historic four-decade-long 
journey to end the global HIV epidemic, 
however, will be reached only when we 
have a safe and effective vaccine and 
have addressed the remaining 
implementation challenges. – Dr. Tony 
Fauci
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VAX003 - Trial Design
 Randomized, double blind, placebo-controlled 

vaccine efficacy trial conduced among IVDU 
attending 17 Bangkok Metropolitan Administration 
drug-treatment clinics

 Randomized at a 1:1 ratio
 Eligibility Criteria

• Ages 20 – 60
• IVDU in the last year
• Negative for HIV-1 by ELISA screening at 

baseline

June 22, 2022
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Risk Counseling and Assessment

 At each visit, volunteers were counseled to 
eliminate HIV risk behavior, including drug injection, 
needle sharing, and unprotected sexual 
intercourse. 

 Male condoms and bleach to clean injection 
equipment were provided free of charge

 Questionnaires to assess risk behavior and social 
harms related to trial participation were 
administered every 6 months. 
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Vaccine Product and Administration

 AIDSVAX B/E contains 2 r-gp120 HIV-1 envelope 
antigens: 1 from a CXCR4-dependent laboratory-
adapted subtype B strain (MN), and 1 from a 
CCR5-dependent primary subtype CRF01_AE 
isolate

 Vaccine or placebo was injected intramuscularly at 
months 0, 1, 6, 12, 18, 24, and 36. At each visit, 
adverse events were assessed and blood was 
collected, to determine vaccine antibody response 
and HIV-1 status by ELISA and immunoblotting.
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End Points

 HIV-1 infection was the primary end point for 
vaccine efficacy

 Secondary endpoints were safety and delayed 
progression of HIV-1 disease
• Disease progression was based on initiation of 

ART, onset of AIDS, and CD4/HIV VL endpoints

June 22, 2022
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Methods
 Community-based, randomized, multicenter, 

double-blind, placebo-controlled efficacy trial of the 
prime-boost combination of the vaccines ALVAC-
HIV and AIDSVAX B/E

 From Sept 2003 – Dec 2005
 Eligibility

• 18 – 30 years of age
• Not infected with HIV
• Recruited from the community independent of 

HIV risk
• Had to pass a test of understanding
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Study Procedures

 The study vaccines were administered at baseline 
(day 0), 4 weeks (prespecified range, 3 to 7), 12 
weeks (range, 10 to 15), and 24 weeks (range, 21 
to 28). The ALVAC-HIV (vCP1521) vaccine was 
administered at each of the four visits. Boosting 
with AIDSVAX B/E occurred at weeks 12 and 24. 

 For 3 days after each dose of vaccine, subjects 
reported local and systemic vaccine reactions on a 
diary card.
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Endpoints

We established the presence of HIV infection on the 
basis of repeated positive results on enzyme 
immunoassay and Western blotting, with two 
confirmatory HIV nucleic acid tests. We performed 
three measurements of HIV-1 RNA within 6 weeks 
after serodiagnosis to determine the mean post-
infection viral load. 
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Discussion
 However, after the exclusion of the subjects who 

were infected with HIV-1 before vaccination, the 
modified intention-to-treat analysis showed a 
significant, though modest, reduction in the rate of 
HIV-1 infection, as compared with placebo.
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HVTN 502 (STEP) and Phambili (HVTN 503)

 HVTN 502 (STEP)

 The STEP trial evaluating a replication defective adenovirus serotype 
5 (Ad5) vectored vaccine enrolled MSM, sex workers, and 
participants with elevated heterosexual risk in the Americas and 
Australia. 

 The trial was halted by the Data Safety Monitoring Board (DSMB) 
after initial data showed an increase in HIV infection among 
uncircumcised males and/or Ad5 seropositive vaccinees. 

 Interim analysis revealed an infection rate in per protocol male 
vaccinees double that of placebo recipients. 
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Figure 2. Kaplan Meier plots of HIV infection for male vaccine and placebo 
groups by A) baseline Ad5 ≤18; B) baseline Ad5 >18 and ≤200; 
C)baseline Ad5 >200 and ≤1000; and D) baseline Ad5 >1000. Each 
hazard ratio (HR) is from a univariate Cox regression model.
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Figure 2. Kaplan Meier plots of HIV infection for male vaccine and placebo 
groups by A) baseline Ad5 ≤18; B) baseline Ad5 >18 and ≤200; 
C)baseline Ad5 >200 and ≤1000; and D) baseline Ad5 >1000. Each 
hazard ratio (HR) is from a univariate Cox regression model.
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HVTN 502 (STEP) and Phambili (HVTN 503)

 The Phambili trial, which enrolled participants in the Republic of 
South Africa (RSA) was terminated early based on the results of the 
STEP trial, and preliminary data revealed a higher incidence of HIV 
infection in the vaccinated group compared to placebo, without 
impact on viral load or disease progression. 

 In vitro experiments demonstrated that Ad5-specific CD4+ T cells are 
highly susceptible to HIV infection, and that these cells are 
preferentially lost in HIV-1-positive individuals. 

 These studies raised important questions about pre-existing anti-
vector immunity and concern about the use of Ad5 vectored vaccines 
where Ad5 is prevalent.

June 22, 2022
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HVTN 702 - Uhambo Efficacy Trial
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Methods
 Double-blind, placebo controlled trial at 14 sites in South 

Africa. 

 Oct 26, 2016 – June 21, 2019

 Trial was designed to evaluate vaccine efficacy to prevent 
HIV-1 infection within 24 months after enrollment (primary 
endpoint)

 Eligibility

• 18 – 35 years of age
• 60 – 75% women

 Standard of care PreP and sexual health counseling was 
offered throughout the study
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Study Product/Intervention

 The vaccine regimen consisted of an ALVAC-HIV vector and 
an MF59-adjuvanted bivalent subtype C gp120. ALVAC-HIV 
(vCP2438) (at a dose of 107 50% cell-culture infectious dose) 
expresses the HIV-1 envelope glycoprotein of the subtype C 
ZM96.C strain, along with the gp41 transmembrane 
sequence, gag, and protease from the subtype B LAI strain. 
Bivalent subtype C gp120 is a combination of 100 μg each of 
the HIV-1 subtype C gp120 of the TV1.C and 1086.C strains. 

 Participants received an intramuscular injection of ALVAC-HIV 
or placebo at months 0 and 1, which was followed by four 
injections of ALVAC-HIV plus bivalent subtype C gp120–MF59 
or placebo at months 3, 6, 12, and 18. 

June 22, 2022
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PREPVACC Trial – ONGOING!

 International, multicenter, double-blind vaccine 
study is a three-arm prospective 1:1:1 
randomization comparing each of the two 
experimental combination vaccine regimens 
DNA/AIDSVAX (weeks 0,4,24,48) and DNA/CN54gp140 
(weeks 0,4) + MVA/CN54gp140 (weeks 24,48) with 
placebo control. 

 There will be a concurrent open-label 1:1 randomization 
to compare daily TAF/FTC (week 0-26) to daily TDF/FTC 
(weeks 0-26) as pre-exposure prophylaxis.

June 22, 2022



4
1

June 22, 2022



4
2

Ad26 mosaic trials

 TRAVERSE
 IMBOKODO 
 ASCENT
 MOSAICO
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The Problem

 Don’t stand there admiring the 
problem. I want solutions! –
President Barack Obama
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Structure of the HIV envelope spike. In a 
crystal structure of the HIV strain 
BG505 expressed as SOSIP.664 near-
native trimers [PDB 4zmj (31)], the 
location of some of the most important 
Env trimer domains is indicated as 
viewed (a) from the side or (b) from the 
top. The gp120 subunits form the 
blades of a propeller-like structure, 
whereas the gp41 subunit forms a 
central stalk and a membrane-proximal, 
pedestal-like structure. As predicted 
from other experimental data, 
hypervariable loops V1 through V3 are 
located at the apex of the trimer, with 
hypervariable loop V3 being partially 
buried under hypervariable loops V1 
and V2. These loops are also in 
proximity to the CD4 receptor binding 
site that is recessed left in the cleft 
formed by two propeller blades. Loops 
that did not resolve in the structure are 
indicated by a dashed line.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6034635/#R31
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The Problem

 Spacing between envelope spikes is unfavorable for B 
cell activation that requires antigen cross-linking of B 
cell receptors. 

 Extensive glycosylation of the envelope spike by the 
host cellular machinery cloaks the virus with a 
weakly immunogenic, potentially self, antigen and 
constrains antibody access to neutralizing epitopes. 

 Addition and loss of glycosylation sites is actively 
used by the virus to change the surface of the spike 
and thwart antibody recognition. 

June 22, 2022
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The Problem – Con’t

 Functionally essential structures that cannot easily be 
mutated in order to escape antibody recognition are 
presented in poorly accessible locations on the 
quaternary structure [e.g., the CD4 binding site 
(CD4bs), 

 Membrane-proximal external region (MPER)] and 
may be obstructed by structures that have no 
essential function and therefore can more readily be 
mutated in response to antibody pressure [e.g., 
V1/V2]

June 22, 2022
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Enter: Broadly Neutralizing 
Antibodies (BnAbs)
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Figure 1 Neutralisation breadth corresponds with the ability to target functional Env trimers in a closed conformation. 
Tier 1A, tier 1B and tier 2/3 viruses have a predominantly open, intermediate and closed Env trimer conformation 
respectively and relates to their susceptibility to neutralisation, with tier 2/3 viruses being harder to neutralise. 
Antibodies that can neutralise tier 2/3 viruses from multiple clades (listed here in alphabetical order) have increased 
breadth by targeting conserved sites on the Env trimer.
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Future Directions
 Native-like trimers are a platform for developing 

complex antigens and eliciting BNaBs
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"If it was up to the NIH to cure polio through a 
centrally directed program instead of independent 
investigator driven discovery, you'd have the best iron 
lung in the world, but not a polio vaccine." - Samuel 
Broder, former Director of the National Cancer 
Institute.
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Questions about a potential vaccine

 How many shots in the series?
 How will the vaccine fit into the existing PreP

landscape?
 Will the vaccine efficacy affect recommendations 

about target populations?
 What kind of disinformation will affect vaccine uptake?
 Will the vaccine produce stigma?
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Thank You!
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