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over the world - Dr. Deborah Persaud, Johns Hopkins Bloomberg School of Public Health

Current trends in data: Broadly neutralizing antibodies and animal models – Dr. Mark 
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Discussion – moderated by Dr. Lynne Mofenson



Connecting

• Everyone is muted automatically, but all are welcomed to 
engage at any point during the webinar

• Feel free to ask questions through the Q&A box (bottom of 
screen) as they come to mind, we will get to all questions at the 
end

• This is being livestreamed/recorded and it will be shared 
• If you have any connectivity issues, chat with Sarah Dennison-

Johnson or Cosette Audi through the chat box, or email 
publications@pedaids.org
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Pediatric Cure Research 
is Here

Lynne M Mofenson MD
Senior HIV Technical Advisor

Elizabeth Glaser Pediatric AIDS Foundation



Why is NOW the Time for Pediatric Cure?

What is New Since the Mississippi Baby?

et al.

27 mos undetectable
on no ART



Several Additional Cases of HIV Remission With Very Early ART 
in Perinatal HIV Infection Have Been Reported



Very Early ART – at Time of Diagnosis - is Now Standard of Care 
for Newly Diagnosed Infants and Children with HIV

→Very early ART in infants            
is life-saving…

75% reduction in mortality or 
progression with early treatment

→…and is now recommended by 
WHO, US, and other guidelines



HIV Diagnosis at Birth is Feasible and Being Implemented  
Even in Low-and-Middle Income Settings 

→Studies by EGPAF and others have 
shown point-of-care early infant 
diagnosis is feasible, acceptable, and 
cost-effective in LMIC…

→…and is now recommended 
for infant diagnosis by WHO



HIV Treatment at Birth is Feasible and Being Implemented
Even in Low-and-Middle Income Settings

→…and more potent antiretroviral 
drugs becoming available for 
newborns

→HIV treatment of neonates is 
possible and being implemented…



Very Early Treatment Reduces the Viral Reservoir

EIT: Early Infant Treatment study, diagnosed age <24 hours with FU through 96 wks
Control: started ART at median age 4 months, blood samples at 93 weeks  



Immune Adjuncts to Treatment Are Being Studied in 
Neonates and in Infected Infants

→ Recruited from Early Infant 
Treatment (EIT) cohort (all 
start ART <7 d) 

→ enrolled 28 EIT children at 
age 96 weeks and RNA <40 
for >24 weeks prior to entry



Since the Mississippi baby first demonstrated that very early therapy can 
result in significant treatment-free remission of HIV:

→Very early diagnosis and treatment of infants has become standard of care globally

→Early treatment even with currently available lower potency regimens for neonates 
has been shown to significantly reduce the latent viral reservoir

→New more potent treatments are becoming available for neonates

→Immune adjuvants to treatment (bnAbs) have been shown safe in neonates and 
young infants

It is time to harness the changing treatment landscape of very early ART, take 
advantage of the unique viral and immune aspects of perinatal infection and the 

results from very early ART studies to accelerate research on assessing and 
optimizing immune-based strategies for remission and cure in children with HIV



What is PAVE: A 
global landscape of 

the goals, the 
membership, and 

the trials occurring 
all over the world 

- Dr. Deborah 
Persaud, Johns Hopkins 

University School of 
Medicine



The Pediatric Adolescent Virus Elimination 
(PAVE) MDC

Deborah Persaud, MD
Johns Hopkins University School of Medicine

Ann Chahroudi, MD, PhD
Emory University 
E2A Webinar

March 16th, 2022 
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HIV-1 Cure Research
• Current antiretroviral treatment (ART) is highly effective in sustaining HIV-1 

replication to clinically undetectable plasma viral loads for years 
(decades).

• But, does not lead to virus eradication and cure
• Immediate establishment of HIV-1 infection in long-lived resting, memory 

CD4+ T cells
• intact proviruses are non-expressed 
• cannot be targeted by conventional ART or host immune responses
• can be reactivated to produce infectious virus
• permitting a lifetime of viral persistence
• rendering ART lifelong

• Discovery of effective immuno-therapeutics may circumvent lifelong ART, 
its toxicities and stigma (goal of HIV-1 remission and cure therapeutics)



The Latent HIV-1 Reservoir

Figure created with Biorender.com 1999: ART for a median 2.2 years
(mean rebound time 14 days)

Davey RT et al. PNAS 1999



Pediatric Case of ART-free Remission 
(2013)

Persaud, Gay, Luzuriaga et al 2013 NEJM; Luzuriaga, Gay, Persaud et al  2015 NEJM

“Mississippi Baby”
(2013; NEJM)
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PAVE: Pediatric Adolescent Virus Elimination 
Martin Delaney Collaboratory

To use cutting-edge science to establish a deep and 
broad understanding of the immunopathogenesis of 
pediatric HIV reservoirs, across the age spectrum, 

AND

to demonstrate safety and efficacy of novel 
therapeutics to purge and control HIV/SIV reservoirs 

in nonhuman primates that will pave the way for 

future interventional human studies toward a lifetime 

of sustained HIV control off ART

Sustained ART-free control of HIV 
replication in pediatric populations of 

different ages and ART durations will be 

possible with targeted approaches to 

eliminate reservoirs and/or combined with 

long-acting strategies to control viral 
rebound

Mission Vision



The Miami Monkey

VRC 603
A Phase I Dose-Escalation Study of the Safety 

of AAV8-VRC07 (VRC-HIVAAV070-00-GT) 
Recombinant AAV Vector Expressing VRC07 HIV-1 
Neutralizing Antibody in Antiretroviral -Treated, HIV-

1 Infected Adults With Controlled Viremia.

Presented at CROI 2020
Vector Technology for Delivery



Martin Delaney HIV Collaboratories
2021-2026

BEAT-
HIV

CARE

CRISPR for Cure

DARE

ERASE-
HIV

HOPE

I4C

PAVE

REACH

RID-HIV

Adapted K. Salzwedel

Investment:
53 million USD per 
year for 10 awards
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Aim 1: HIV-1 
Reservoirs Biology

Define 
establishment & 
evolution of the HIV-1 
latent reservoir in 
perinatal infection

Aim 2: Eliciting 
HIV-1-specific 

Immunity

To enhance 
pediatric immunity 
& broadly 
neutralizing 
antibody (bNAb) 
delivery for HIV-1 
post-ART control 
off ART

Aim 3: 
Reservoir 

Elimination
Immune-targeted 
strategies to 
eliminate virus 
reservoirs

Aim 4: Quantifying 
HIV-1 Reservoirs 

and Immune  
Corelates

Optimize virologic, 
immunologic, & 
imaging methods 
to assess 
efficacy of HIV-
1/S(H)IV cure 
interventions

Aim 5: 
Community
Engagement

Foster community 
engagement in 
pediatric HIV-1 
cure research

Project Goals

Clinical 
cohorts & 
banked 

specimens

Human and 
infant NHP 

studies

Infant NHP-
pre-clinical 

testing

Human and 
infant NHP

Community



Unique Clinical Cohorts & Biobanks

Cohort1

Cohort 2

KwaZulu-Natal Cohort Studies
(blood and tonsils)

EPIICAL Consortium 

Clinical 
Studies

IMPAACT, Botswana, South Africa 
very early-treated cohorts

Cohort 3 PHACS/AMP 

Cohort 4 CHER



Industry 
Partners

Optimization and validation 
of Intact Proviral DNA Assay 
for Non-subtype B HIV

IL-15 Superagonist (N-803)

Combined TLR 
4, 7, 8 adjuvants 
(nanoparticles)

SMAC mimetic / 
IAP inhibitors
EPIICAL Cohorts

Greg Laird, PhD

Jan Van Lunzen, MD
Heather Madsen, PhDJay Evans, PhD

Shannon Miller, PhD

Jeff Safrit, PhD



Scientific 
Agenda



Community Engagement



MPDs:
Deborah Persaud, MD

Ann Chahroudi, MD, PhD

Scientific 
Advisory 

Board

Executive
Committee:

MPDs,
Haigwood,
Luzuriaga,
Goulder,

Safrit, Madsen

Community
Advisory 

Board

Management 
and Operations: 
• JHU Program Manager 
• JHU administrative 

support
• JHU Statistical and
Bioinformatics support 

• Data sharing
• Network coordination

Research 
Focus 1

(Basic Research)
MPIs: Luzuriaga,

Pahwa,
Lichterfeld

Research 
Focus 2

(Control of Rebound)
MPIs: Goulder,

Permar

Research 
Focus 3

(Eradication 
or inactivation)
MPIs: Palma/

Chahroudi

Research 
Focus 4

(Assays,Tools & 
imaging modalities)

MPIs: Persaud 
Siliciano
Pahwa

Haigwood

EPIICAL
(P. Palma, 

Paolo Rossi)
IMPAACT

(S. Nachman)

P. Goulder, 
R. Shapiro, 
M. Cotton 
A. Violari

PHACS/AMP
(K. Patel)

Industry 
Partnerships:
ImmunityBio

Inimmune
AccelevirDx

ViiV

Community 
Program:
A. Agwu,
M. Cotton

Clinical Trial 
Networks,
Consortium, 
and Cohorts

Research
Focus 1

(Basic Research)
Director: Luzuriaga

AD: Lichterfeld

Research
Focus 2

(Control of Rebound)
Director: Goulder

AD: Permar

Research
Focus 3

(Eradication
or inactivation)

Director: 
Chahroudi
AD: Palma

Research
Focus 4

(Assays,Tools &
imaging modalities)
Director: Persaud

AD: Pahwa



RF1

RF2 
human 
studies

RF3 
human 
studies

RF4 tool 
optimiza
tion

Year 1 Year 2 Year 3 Year 4 Year 5

RF2 
NHP 
studies

RF3 
NHP 
studies

Inform 
development of 
clinical trials and 
biomarker studies 
to achieve and 
HIV remission and 
cure in perinatal 
infection



Pediatric Case of ART-free Remission 
(2013)

Persaud, Gay, Luzuriaga et al 2013 NEJM; Luzuriaga, Gay, Persaud et al  2015 NEJM

“Mississippi Baby”
(2013; NEJM)
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Cohort 1 Cohort 2

IMPAACT P1115: Accrual
460 infants enrolled in two cohorts at 30 sites in 11 countries 

between January 2015 and December 2017

N=440 high-risk infants, 
initiated on pre-emptive 
ART within 48 hours of 

birth

34 of 36 diagnosed with 
in utero infection 

continued ART on-study

N=20 infants diagnosed 
with in utero infection 

enrolled within 10 days of 
age and continued ART 

on-study
(initiated NVP-based 

triple-ARV regimen within 
48 hours of birth)

NCT02140255; Ruel et al Lancet HIV 2021.



Very Early Treatment Reduces the Viral Reservoir

EIT: Early Infant Treatment study, diagnosed age <24 hours with FU through 96 wks
Control: started ART at median age 4 months, blood samples at 93 weeks  

Lynne Meryl 
Mofenson, MD



Why Focus on HIV-1 Cure

Effective curative interventions could:
Prevent new infections

Overcome the limitations of antiretroviral therapy
Combat stigma and discrimination

Provide a sustainable financial solution for the HIV-1 pandemic control

Dybul M. et al. Lancet HIV 2021
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Current trends in 
data: Broadly 
neutralizing 

antibodies and 
animal models 

– Dr. Mark Cotton, Tygerberg 
Children’s Hospital (TCH), 

Stellenbosch University (SU), 
South Africa



Broadly neutralizing antibodies 
against HIV-1 – a role in HIV-1 

remission?
Mark Cotton

FAMCRU
Stellenbosch University

EGPAF Webinar
March 17, 2022



gp120 binds to CD4 

V3, V1/V2 shift to expose 
CCR-5 / CXCR4 binding site

Viral fusion & entry HIV env
• gp120 X3
• gp41 X3

HIV-1 entry into host cell



• Env spikes sparse (10 per virion)
• Intense glycosylation hides

conserved areas 
• Non-functional gp120 & gp41

Decoy Abs

Gama L and Koup RA. Annual Review of Medicine Oct. 2017MPER – membrane proximal external region 

How is HIV-1 envelope protected from Abs?



1991 – 1st description of bNAbs



1. V2-glycan site

2. V3-glycan epitope

3. Membrane proximal external region (MPER)

4. CD4 binding site (CD4bs)

5. gp120-gp41 interface, (includes fusion peptide)

Gama L and Koup RA. Annual Review of Medicine Oct. 2017

Where do bNAbs act?



• 1st generation – phage display / B cell 
immortalization

• B cell culture & microneutralization
• B cells isolation by flow cytometry
• Long-acting – Fc Receptor adaptation
• Soluble recombinant Env trimers
• Deliver bNAb DNA through Adenovirus 

carriers – continued production

The rise of the bNAb against HIV



bNAbs have no lasting benefits to their hosts

Moore PL. Curr HIV Res. 2018

Timing of antibodies to HIV-1



Muenchoff M et al. Sci.Transl. Med 2016

75% (64/85) pediatric & 
19% adults with Abs 
neutralizing ≧50% of 
16-viruses panel 
(p=<0.0001)

High plasma viral load & 
years of exposure drive 
bNAb development 

bNAbs: Higher Prevalence in Pediatric 
than Adult HIV Infection



Treatment
• Suppress viraemia
• Control viraemia during ART 

interruption

Prevention
• Vertical transmission 

including breastfeeding

Potential roles for bNAbs in children



Lessons Learned from bNAb
trials in HIV+ Adults
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Caskey, Klein et al., Nature 2015

Mean VL 1.48 copies/ml decline >4 weeks
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who received 30 mg/kg of 10-1074 and harbored sensitive strains was 
1.52 log10 copies/ml (range, 0.9–2.06 log10 copies/ml). The nadir was 
reached after an average of 10.3 d (range 7–25 d). When compared 
to pretreatment HIV-1 RNA levels (day 0), the decrease in viremia in 
this group was significant from about day 3 to day 27 post-infusion 
(Fig. 2a, Supplementary Table 3a and Supplementary Fig. 5). The 
average 10-1074 serum concentrations at viral rebound (defined as an 
increase of at least 0.5 log10 copies/ml above nadir and confirmed in 
the follow-up visit) were 23.7 and 76.9 Mg/ml in the 10 and 30 mg/kg 
dose groups, respectively (Fig. 2b). The most sustained response, 58 d,  
occurred in individual 1HD6K, who exhibited a 10-1074 concentra-
tion of 6.5 Mg/ml at rebound (Fig. 2b). Maximum drop in viral load 
($log10 copies/ml) was not correlated with the 10-1074 neutralization 
sensitivity (IC80) of primary virus cultures obtained before infusion 
(Spearman’s rho: −0.05) or with baseline viremia (Spearman’s rho 
= −0.19) (Fig. 2c,d). Relative T cell subsets remained unchanged 
(Supplementary Fig. 6 and Supplementary Table 3a). We conclude 
that 10-1074 administration rapidly decreases viremia in individuals 
infected with sensitive HIV-1 strains.

Viremia at rebound contains a mixture of different escape variants
To examine the precise nature of the virologic effects of 10-1074 
infusion, we performed single-genome sequencing (SGS) before and 
after infusion on circulating viruses from 15 out of 16 individuals  
with viremia. We retrieved a total of 1,111 full-length envelope 
sequences (Supplementary Table 5). Study subjects were infected with  

epidemiologically distinct clade B viruses (Fig. 3a and Supplementary 
Fig. 4). Consistently with different durations of HIV-1 infection, day 0 
env diversity and phylogenetic complexity varied between participants 
(Fig. 3a and Supplementary Fig. 4).

The 10-1074 antibody makes crucial contacts with Env glycans 
at a potential N-linked glycosylation site (PNGS) at position N332 
and with the 324G(D/N)IR327 motif at the base of the V3 loop11,14,45. 
With the exception of the two individuals who were resistant to  
10-1074 (1HD2 and 1HD9K) and participant 1HC1, all day-0 plasma 
env sequences in the remaining ten individuals displayed a PNGS 
at position N332 and an intact 324G(D/N)IR327 motif, which sug-
gests that the corresponding viruses are sensitive to 10-1074 (Fig. 3b,  
Supplementary Fig. 4 and Supplementary Table 5). Individual 1HC1, 
who responded to 10-1074 infusion with a drop of only 1.0 log10 
copies/ml in viremia, carried an N332T mutation in 2 of 19 viruses 
sequenced before infusion (Fig. 3b and Supplementary Fig. 4).  
The two individuals who did not respond carried single amino acid 
(AA) mutations at either the PNGS (N332T in 1HD2) or a 10-1074 
contact residue in the protein-binding motif (D325E in 1HD9K) in 
100% of day-0 plasma env sequences (Fig. 3b and Supplementary 
Fig. 4).

Four weeks after infusion, 370 intact envelope sequences were 
obtained from 13 individuals who responded to 10-1074. Over 91% 
of sequences showed recurrent AA mutations, most of which (97%) 
eliminated the PNGS at position 332 by mutating either N332 or S334 
(Fig. 3c,d). 3% of mutated sequences showed changes at D/N325 in 
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Figure 2 Viral load dynamics after 10-1074 infusion in participants with HIV-1. (a) 10-1074 dose of either 10 or 30 mg/kg is indicated on the left. Left 
graphs show absolute viral loads in HIV-1 RNA copies/ml (y axis) versus time in days after infusion (x axis). Middle graphs demonstrate log10 changes in 
HIV-1 RNA levels from day 0. Right graphs show average log10 change in viremia after 10-1074 (red line) or 3BNC117 infusion34 (dotted black; curves 
were fitted by robust lowess regression with 40% of the data using MATLAB_R2016a). At the 30-mg/kg dose level, viremia was significantly suppressed 
from about day 3 to day 27 post-infusion as compared to viral load at day 0. The window of significant viral suppression was assessed by computing 
simultaneous confidence bands and determined when these excluded zero (Supplementary Fig. 5). Stars indicate the initiation of antiretroviral therapy. 
(b) 10-1074 serum levels at the time of rebound for individuals receiving 10 or 30 mg/kg of 10-1074 (black or red circles, respectively). Dotted lines 
indicate mean time to rebound after 10-1074 infusion (black, 10 mg/kg, and red, 30 mg/kg). (c) Maximum log10 decline in viremia as measured by 
RNA copies/ml versus 10-1074 IC80 (Spearman coefficient rho = −0.05; P = 0.88) of primary culture virus from samples obtained 557 d to 61 d  
before infusion as determined by TZM.bl assay. No sensitivity data were obtained from 1HC2, 1HD2 and 1HD10K before enrollment. Colors as in b.  
(d) Maximum log10 decline in viremia in 10-1074-sensitive individuals versus initial viral load as measured by RNA copies/ml (Spearman coefficient  
rho = −0.19; P = 0.52). Colors as in b.

Days after infusion

10-1074 (30mg/kg)

Mean VL decline 1.52 copies/ml >4W

Caskey, Schoofs et al., Nature Medicine 2017

N=10 N=11

3BNC117 & 10-1074 Suppress HIV 
Viremia in Adults with chronic HIV
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Caskey, Klein et al., Nature 2015

Mean VL 1.48 copies/ml decline >4 weeks
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who received 30 mg/kg of 10-1074 and harbored sensitive strains was 
1.52 log10 copies/ml (range, 0.9–2.06 log10 copies/ml). The nadir was 
reached after an average of 10.3 d (range 7–25 d). When compared 
to pretreatment HIV-1 RNA levels (day 0), the decrease in viremia in 
this group was significant from about day 3 to day 27 post-infusion 
(Fig. 2a, Supplementary Table 3a and Supplementary Fig. 5). The 
average 10-1074 serum concentrations at viral rebound (defined as an 
increase of at least 0.5 log10 copies/ml above nadir and confirmed in 
the follow-up visit) were 23.7 and 76.9 Mg/ml in the 10 and 30 mg/kg 
dose groups, respectively (Fig. 2b). The most sustained response, 58 d,  
occurred in individual 1HD6K, who exhibited a 10-1074 concentra-
tion of 6.5 Mg/ml at rebound (Fig. 2b). Maximum drop in viral load 
($log10 copies/ml) was not correlated with the 10-1074 neutralization 
sensitivity (IC80) of primary virus cultures obtained before infusion 
(Spearman’s rho: −0.05) or with baseline viremia (Spearman’s rho 
= −0.19) (Fig. 2c,d). Relative T cell subsets remained unchanged 
(Supplementary Fig. 6 and Supplementary Table 3a). We conclude 
that 10-1074 administration rapidly decreases viremia in individuals 
infected with sensitive HIV-1 strains.

Viremia at rebound contains a mixture of different escape variants
To examine the precise nature of the virologic effects of 10-1074 
infusion, we performed single-genome sequencing (SGS) before and 
after infusion on circulating viruses from 15 out of 16 individuals  
with viremia. We retrieved a total of 1,111 full-length envelope 
sequences (Supplementary Table 5). Study subjects were infected with  

epidemiologically distinct clade B viruses (Fig. 3a and Supplementary 
Fig. 4). Consistently with different durations of HIV-1 infection, day 0 
env diversity and phylogenetic complexity varied between participants 
(Fig. 3a and Supplementary Fig. 4).

The 10-1074 antibody makes crucial contacts with Env glycans 
at a potential N-linked glycosylation site (PNGS) at position N332 
and with the 324G(D/N)IR327 motif at the base of the V3 loop11,14,45. 
With the exception of the two individuals who were resistant to  
10-1074 (1HD2 and 1HD9K) and participant 1HC1, all day-0 plasma 
env sequences in the remaining ten individuals displayed a PNGS 
at position N332 and an intact 324G(D/N)IR327 motif, which sug-
gests that the corresponding viruses are sensitive to 10-1074 (Fig. 3b,  
Supplementary Fig. 4 and Supplementary Table 5). Individual 1HC1, 
who responded to 10-1074 infusion with a drop of only 1.0 log10 
copies/ml in viremia, carried an N332T mutation in 2 of 19 viruses 
sequenced before infusion (Fig. 3b and Supplementary Fig. 4).  
The two individuals who did not respond carried single amino acid 
(AA) mutations at either the PNGS (N332T in 1HD2) or a 10-1074 
contact residue in the protein-binding motif (D325E in 1HD9K) in 
100% of day-0 plasma env sequences (Fig. 3b and Supplementary 
Fig. 4).

Four weeks after infusion, 370 intact envelope sequences were 
obtained from 13 individuals who responded to 10-1074. Over 91% 
of sequences showed recurrent AA mutations, most of which (97%) 
eliminated the PNGS at position 332 by mutating either N332 or S334 
(Fig. 3c,d). 3% of mutated sequences showed changes at D/N325 in 
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Figure 2 Viral load dynamics after 10-1074 infusion in participants with HIV-1. (a) 10-1074 dose of either 10 or 30 mg/kg is indicated on the left. Left 
graphs show absolute viral loads in HIV-1 RNA copies/ml (y axis) versus time in days after infusion (x axis). Middle graphs demonstrate log10 changes in 
HIV-1 RNA levels from day 0. Right graphs show average log10 change in viremia after 10-1074 (red line) or 3BNC117 infusion34 (dotted black; curves 
were fitted by robust lowess regression with 40% of the data using MATLAB_R2016a). At the 30-mg/kg dose level, viremia was significantly suppressed 
from about day 3 to day 27 post-infusion as compared to viral load at day 0. The window of significant viral suppression was assessed by computing 
simultaneous confidence bands and determined when these excluded zero (Supplementary Fig. 5). Stars indicate the initiation of antiretroviral therapy. 
(b) 10-1074 serum levels at the time of rebound for individuals receiving 10 or 30 mg/kg of 10-1074 (black or red circles, respectively). Dotted lines 
indicate mean time to rebound after 10-1074 infusion (black, 10 mg/kg, and red, 30 mg/kg). (c) Maximum log10 decline in viremia as measured by 
RNA copies/ml versus 10-1074 IC80 (Spearman coefficient rho = −0.05; P = 0.88) of primary culture virus from samples obtained 557 d to 61 d  
before infusion as determined by TZM.bl assay. No sensitivity data were obtained from 1HC2, 1HD2 and 1HD10K before enrollment. Colors as in b.  
(d) Maximum log10 decline in viremia in 10-1074-sensitive individuals versus initial viral load as measured by RNA copies/ml (Spearman coefficient  
rho = −0.19; P = 0.52). Colors as in b.

Days after infusion

10-1074 (30mg/kg)

Mean VL decline 1.52 copies/ml >4W

Caskey, Schoofs et al., Nature Medicine 2017

N=10 N=11

3BNC117 & 10-1074 Suppress HIV 
Viremia in Adults with chronic HIV

bNAb resistance in rebounding virus



Lynch R  et al., Sci. transl. Med. 2015

VRCO1 (40mg/kg)

N=8

1.1-1.8 log10 HIV RNA if susceptible

2/8 with pre-existing resistance

VRCO1 suppresses HIV Viremia in 
Adults with chronic HIV
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Scheid et al., Nature 2016

Delay in rebound vs # infusions
• None: – 2.6W
• X2: 5-9W
• X4: 19W 

3BNC117 delays rebound during ART 
interruption (ATI)
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Mendoza P  et al., Nature 2018

ATI-2 days after first infusion
2bNAbs delayed viral rebound for 5-30 weeks; median 21 weeks (Panel C)

(historic controls 2.3 weeks)

2 bNAbs: longer rebound delay than 
1bNAb (ATI)



• 3BNC117 enhancement of humoral responses to Tier 2 
viruses (Schoofs T, Klein F. et al., Science 2016)

• Nonhuman primates: early ART ≤ 3 days of infection➜CD8-
mediated control of SHIV infection (Nishimura et al. Cell 
Host Microbe  2017)

Vaccinal effect of bNAbs – added benefit



Pediatric bNAb Clinical Trial 
Therapeutic Landscape



Maintain 
Virologic 
Suppression

• Virus neutralization activity
• Vaccinal effects?

ART-free 
remission and 
cure

• Eliminate HIV-infected cells in primary 
infection
• ↓size & diversity latent HIV 

reservoir
• Potential  “vaccinal effect”; to improve 

immune responses in perinatal infection
• Protect from viral rebound during ATI
• Clear reservoir when using latency 

reversal agents

Promote early  
virologic 
control

• Virus neutralization activity
• Vaccinal effects

bNAbs for children



# Study Country Intervention Age at 
Intervention Sample size (N) Status

Primary HIV infection-Combination early ART + bNab

1 IMPAACT 2008 Many Early ART +/- VRCO1
Infants 

72 hours-12 
weeks

64 Complete

2 IMPAACT P1115
(Version 2.0) Many AZT/3TC/NVP/

Raltegravir +/- VRCO1
Neonates 
<48 hours

445 mother-infant 
pairs

(45 HIV+ infants)
Enrolling

Maintenance Therapy in Suppressed Children

3 UO1-Trial 
(Roger Shapiro) Botswana

ART followed by 2 
bNabs

(VRC01-LS and 10-
1074)

≥96 weeks 
ART 

suppressed
40 CROI 2022

4 UO1-Trial 
(Philip Goulder) SA

ART followed by 2 
bNabs

(VRCO7523LS and 
CAP256)

2-9y 
ART 

suppressed
48 In development

Will VRC01 
reduce HIV 
reservoir?

Will early 
potent ART 
+/1 VRCO1 

induce 
remission?

bNAb trials in children



Cunningham C et al. J Infect Dis J 2020; 222: 628

1st bNAb study in infants

• VRC01 20➔40mg/kg sc
• 40mg/kg monthly through 

breastfeeding
• Safe

2nd bNAb study in infants



Tatelo trial – ‘the next thing’
Treatment with broadly neutralising antibodies in children with HIV in 
Botswana 

• N = 28 
• ART (LPV-r) from ≤7d
• VL <40 copies >24w at entry
• Median CD4 1198 cells/mL
• Age at entry – 2.4 to 5.6y
• Monitor X8w
• Add VRC01LS & 10-1074: weeklyX4
• Stop ART for 24W
• Primary endpoint: # with undetectable VL at 24W

Roger Shapiro CROI 2022 abstract 32



N = 28: ART X8w VL detected X2

N = 6: Safety & PK: VRC01LS & 10-1074 4 weekly X8

N = 20: VRC01LS & 10-
1074 4 weekly X2 

Stop ART X 24W
5 (83%)suppressed

6 (30%) suppressed

ART restart: VL >400 copies

Stop ART X 
24W

Tatelo Outcome



• Mean VL17,400
• 4 with VL >100,000

• 1 >106

• All suppressed again on ART

Rebound VL (HIV RNA copies/mL)



Legend: Infection 
SHIV.CH505 (Oral)

LN biopsyART Initiation Necropsy

Infant rhesus macaques SHIV infection model of HIV 
breastmilk transmission

Late ART with treatment interruption (ATI) (n=10)
ART

Triple formulation daily s.c injection (TFV, FTC, DTG) ATI

0 2 6 8 10 12 14 16 20 24 28 32 36 40 44 47 51 56 58 60 62 66 70 74 78 81 84 Nx
Age: 4 weeks

8 wpi

Intermediate ART with treatment interruption (ATI) (n=10)
ART

Triple formulation daily s.c injection (TFV, FTC, DTG) ATI

0 2 6 8 10 12 14 16 20 24 28 32 36 40 44 47 51 56 58 60 62 66 70 74 78 81 84 NxAge: 4 weeks
2 wpi

Early ART with treatment interruption (ATI) (n=10)
ART

Triple formulation daily s.c injection (TFV, FTC, DTG) ATI

0 2 6 8 10 12 14 16 20 24 28 32 36 40 44 47 51 56 58 60 62 66 70 74 78 81 84 Nx
Age: 4 weeks

4-7 dpi



Triple combination bNAbs demonstrate high neutralization 
potency and breadth against a cross clade SHIV panel

Berendam et al., J Virol. 2021 Feb; 95(3): e01667-20.
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Q&A
We encourage all to participate!
§ We will prioritize questions coming in via the Q&A

§ Click the Q&A box at the bottom of the screen, type in your question(s) 
and hit send – hosts will be notified and respond to your question.

§ We are also scanning the Facebook Livestream in case there are any 
additional questions

• We may not be able to get to all questions. If we are unable to get to your 
question, please email publications@pedaids.org with it. We will respond to all 
questions by the end of the day.
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