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Summary of talk

• What is a broadly neutralizing antibody

• How do they work

• What we know from clinical trials using bNAbs
to treat HIV+ people

• What studies are ongoing at the moment









What is an antibody

Antibodies are proteins made by

immune cells called B-cells that

recognize “foreign” proteins and

remove them

They do this by attaching to the

surface of viruses and bacteria and

killing the infected cells

Broadly Neutralizing Antibodies are

antibodies that in a test tube can

block infection of a cell when

exposed to that virus. In the case of

HIV they can protect new cells from

becoming infected with HIV, and also

kill cells that express HIV proteins



Broadly 

neutralizing 

antibodies 

(bNabs)

• Highly effective at in 
vitro neutralization 
against most circulating 
strains of HIV

• Neutralise a wide range 
of genetically diverse 
HIV-1 subtypes



How do antibodies work?

Disrupting virus-

receptor 

interactions

Antibody-dependent 

cell-mediated 

cytotoxicity (ADCC)

*Stimulating long-

lasting HIV-specific 

CD8-mediated cellular 

immune responses 

(Vaccinal effect)





V2 (glycan 
dependent) PG9, 
PG16, PGT141-145, 
CH01-04, PGDM1400, 
CAP256-VRC26

CD4 binding site 
b12, VRC01, 
VRC07,  HJ16, 
NIH45-46, CH31, 
CH103, 12A12, 
3BNC117

MPER – 4E10, 2F5, 
z13, 10E8

C3/V3 (glycan dependent) 
2G12, PGT128, PGT121, 
PGT135, 10-1074

Adapted from Burton et al, Science, 2012

gp120-gp41 
interface (glycan 
dependent) 
PGT151, 35O22, 
CAP248 30.2B

Fusion Peptide-
PGT151, N123-
VRC34.01

Antibody binding to the HIV envelope glycoprotein



How to design HIV “cure” 

trials
• Whilst there are a huge 
range of assays to 

measure the HIV 

reservoir, none 

accurately predict when 

virus will return 

(rebound)

• The only way to really 
test if a new treatment 

can control viral 

replication off ART is 

to stop ART and keep 

measuring HIV viral 



Can ART on its own lead to 

post-treatment viral control?

Post treatment controllers were more 

frequently identified in those treated during 

early versus chronic infection (13% vs 4%, P 
< .001) 



ISALA n = 14
Pannus et al JIAS 2020

PITCH n = 7 RV411 n = 8
Colby et al Nature Med 2018



Meta-analysis of 24  trials where ART is stopped as part of a study with regular VL measurements 

For the majority of people stopping ART is accompanied by rapid viral rebound 

4% controlled virus off ART from day 56 

Dr Jesper Gunst



What are the concerns and 

motivations of people 

living with HIV around 

treatment interruption 

studies?



Attitudes towards participation in HIV cure trials which include a treatment interruption amongst participants in 

an observational study
Ming Jie Lee1,2,3, Simon Collins4, Piyumika Godakandaarachchi3, Mariusz Racz3, Alice Sharp3, Sarah Fidler1,2, Julie Fox3

1.Department of Infectious Disease, Imperial College London, UK,2.Imperial College Healthcare NHS Trust, UK, 3.Harrison Wing, Department of HIV, Guy’s and St Thomas Hospital NHS FT, UK, 4.HIV i-Base, UK

How high would you want to let the 

viral load rebound before you 

restarted ART? (Copies/ml)

How often would you want your 

viral load monitored during a 

treatment interruption?

Poster no. 

eP.A.061

• 75 survey participants, 29 (39%) were interested in 
joining TI studies. The majority were white, cis-male, 
and men who have sex with men. Primarily 

motivated (81.5%) by an altruistic desire to 
help scientific research

• Predominant concern was around risks of onward 
HIV transmission (89.3% very or moderately 
concerned). 

• Concern was not related to magnitude of viral 
rebound 

• Frequency of VL and CD4 monitoring: most 
participants preferred weekly (35.4%) or fortnightly 
(16.9%) viral load monitoring during an ATI. 



Is there evidence that bNAbs

act as antiviral agents and 

block viral replication 
• To test this studies select bNAbs and then 

interrupt ART

• IF the bNAbs can control viral replication off 

ART then this suggests they are able to block 

virus activation 



VRC01LS and 10-1074
11/25 (44%) children maintained 
HIV-1 RNA below 400 copies/ml 
through 24 weeks of bNAb-only 
treatment; 





Do bNAbs affect the HIV 

reservoir?



Repeated doses (7) of 2 bNAbs impact the size of the intact HIV reservoir using Q4PCR

Gaeblar et al Nature 2022



Do bNAbs induce new HIV-

specific immune responses?



Combination anti-HIV-1 antibody therapy is associated with increased virus-

specific T cell and humoral immunity

Niessl et al, Nature Med., 2020

Evolution of Gag-specific T cell responses during suppressed viremia

• bnAbs also enhance the clearance of HIV infected cells in vivo through engagement of 

Fcγ receptors (Lu et al, Science, 2016)

Is there evidence that bNAbs induce T-cell responses?



bNAbs are most effective at controlling virus 

off ART if they bind to correct epitopes on the 

virus envelope

• Viral suppression for 5 to >30 weeks

• Median time to rebound 21 weeks vs 2.3 weeks 

for ART-only controls vs 6-10 weeks for 

single bNAb.

• Two never rebounded (? now one)

• Rebound in others due to resistance or as 

bNAb concentration dropped.



How do we pick the right bNAb?



10-1074

3BNC117

Measure antibody sensitivity using 

envelope genotype



Sensitivity to bNabs using 

Phenotype assays



Comparing genotype with phenotype with 

viral rebound

• Time to viral rebound 

compares predictive 

performance of the two 

different assays

• Both are imperfect

• Time consuming

• Expensive 

• Not suitable for “roll out"



•The first double blinded randomised 
placebo controlled trial of 2 long-

acting HIV-specific broadly 

neutralising antibodies (bNAbs) vs 

placebo in treated  early HIV 

Infection on viral control off ART



RIO study design

N=36

N=36

3BNC117-LS (IgG1)

10-1074-LS (IgG1)

3BNC117-LS

10-1074-LS

Placebo

(normal saline)

ART

ART

ART

Treatment interruption

Treatment interruption

Treatment 

interrupti

on
ART

Eigibility:

Treated at the time of acute or early infection 

HIV envelope sequences show no evidence of resistance on genotype

PRIMARY ENDPOINT

% of participants with HIV viral load 

<50 copies RNA/ml

20 weeks after stopping ART



RIO so far…
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N = 65/72 dosed

48 Total unblinded to date 
16 remain blinded not reached VL rebound (range 22- 110 weeks)
28 gut biopsy sub study
22 VL < 20 off ART to week 20
12 VL < 20 off ART for  > 48 weeks
5   VL < 20 off ART for  > 72 weeks



HIV treatment studies using 

bNAbs

Name of study Trial design Study outcome bNAbs Trial status

RIO

UK-Europe

RCT bNAbs vs 

placebo treated 

PHI

Time to VL 

rebound after 

ATI week 20

3BNC-117-LS + 

10-1074-LS

90% recruited 

still open

RHIVIERA-02

France

RCT bNAbs vs 

placebo at acute 

infection 

diagnosis

Time to VL 

rebound after 

ATI 24 weeks

3BNC-117-LS+ 10-

1074-LS

Open to 

recruitment

MCA-1034

USA

RCT bNAbs vs 

placebo

Safety PK and 

reservoir after 

3 doses

3BNC-117-LS +10-

1074-LS

Open to 

recruitment

ACTG 5416

PAUSE SSA

Phase I RCT 

bNAbs vs placebo 

SSA

Time to VL 

rebound after 

ATI

3BNC-117-LSJ + 

10-1074-LSJ

Open to 

recruitment

ACTG 5417 SSA

ACACIA

RCT bNAb vs 

placebo at ART 

initiation

Time to VL 

rebound

3BNC-117-LS + 

10-1074-LS

Open to 

recruitment

ACTG 5388 RCT bNAb vs Time to VL > VRC07-523LS + Open to 



Combination 

approaches towards 

cure



Combination immune based 

therapies





AMFAR study UCSF 7/10 controlled VL 

1,000 cpm

1 no rebound to 36 weeks

• Combinatorial therapy with a therapeutic 
conserved element DNA/MVA vaccine strategy, a 

TLR9 agonist and broadly neutralizing 

antibodies 



eCLEAR



Defined as 4 weeks with sustained plasma HIV-1 RNA ≥1,000 copies/mL or 2x >100,000 copies/mL.

PRIMARY ENDPOINT: TIME TO LOSS OF VIROLOGIC CONTROL AFTER 25-

WEEKS OF ATI



HIV treatment studies using  combination immune 

approaches bNAbs + vaccine + immune activators

Name of 

study

Trial design Study outcome bNAbs Trial status

ACTG 5374 RCT vaccine + TLR7 + 

bNAbs vs placebo 2:1

Safety viral rebound 

after ATI

Mosiac T-cell 

Vaccine, TLR-7 

agonist 3BNC-117-LS + 

10-1074-LS 

Open April 2024

AbVAX RCT vaccine+ bNAb + ATI Safety, immunogenicity 

and time to VL rebound

3BNC-117-LS + 10-

1074-LS + Mosaic T-

cell vaccine _+ TIIV

Due to open end 2024

eCLEAR RCT bNAb +/- Romidespin

+ ART at ART initiation

Safety and time to VL 

rebound

3BNC-117 + Romidepsin Completed

bNAb delayed TTVR

No effect Romidepsin

TiTAN RCT bNAb +/- TLR9 

agonist

Safety and  time to VL 

rebound

3BNC-117 + 10-1074+ 

TLR-9 Agonist

Completed 

bNAbs delayed TTVR no 

effect of TLR9 Ag

AMFAR study Single arm n = 10 

Vaccine + MVA boost + 

bNAbs + TLR9Agonist

Safety and Time to VL 

rebound

Vaccine 10-1074 + 

VRC07-523LS + TLR9 Ag

Some delay in viral 

rebound amongst 30% 

of participants

Lenacapavir + 

bNAbs

RCT to dose of bNAb Safety and viral 

suppression week 24

3BNC-117 + 10-1074 + 

Lenacapavir

9/10 maintained VL < 

50 for 24 weeks

BEAT-2 Single arm Safety and time to viral 

rebound

Peg IFNg + 3BNC-117 + 

10-1074

Complete 40% PTC



bNAbs with long-acting ART 

Professor Babafemi Taiwo

long-acting cabotegravir injections every four weeks and 

40 mg/kg infusions of VRC07-523LS every eight weeks.  N 

= 60

93% maintained viral suppression, defined 

as 200 copies or less at 48 weeks
5 failed and 1 developed INI resistance



Future direction: generate bNAbs

using a vaccine





Community summary of antibody 

studies

• Broadly neutralizing antibodies (bNAbs) can 
block virus and seem to stimulate the immune 

system to help control virus off ART

• Different bNAbs only work against some strains 

of virus so we will probably need to use them 

in combination and check first which antibodies 

work best for each persons virus

• bNAbs are safe and one injection can last 6-12 

months

• Evaluating bNAbs as if they are simple 

antiviral agents is ignoring their immune 

modulatory effects



THANK YOU!




