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What happens when ART is stopped?
Even if started ART Very early, in acute infection

Colby et al Nature Medicine 2018 24 923-926

RV411 Study group Thailand
N = 8 individuals starting ART at Feibig I (first 2 
weeks after infection)
On ART median 2.8 years
All experienced rapid viral rebound (>20 cpm x 2) 
by  median 26 days following analytical treatment 
interruption 
None controlled by week 24



HIV infects CD4+ cells

Larger reservoir size accelerates clinical 
progression
& predicts time to viral rebound
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Why can’t ART cure HIV?
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Therapeutic vaccine trials

• Goal to focus HIV-specific immune responses that have been shown 
to enhance viral control towards conserved epitopes

• To provide long term protection against viral reactivation on stopping 
ART



Therapeutic HIV vaccine trials
Therapeutic vaccination for HIV hopes and challenges. Stephenson, Kathryn E.

Current Opinion in HIV and AIDS: September 2018 - Volume 13 - Issue 5 - p 408-415

https://journals.lww.com/co-hivandaids/toc/2018/09000


Aelix Vaccine conferred period of PTC off ART 
vs placebo



N = 45  2:1 vaccine vs placebo 30 :15

HTI immunogen DNA vector at weeks 0,4,8 
plus 2 doses of HTI Immunogen in MVA 
vector weeks 12 and 20 vs placebo

Primary outcome: Safety and 
immunogenicity



Viral rebound dynamics by study arm
Vaccine (red) vs placebo (blue)

ATI: n = 41/45

Viral load rebounded within 2-3 weeks after 
ATI BUT to lower levels than pre-ART

8 stayed off ART out to 24 weeks in vaccine 
arm, VL < 2,000
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1. Deeks SG. Nature 2012;487:439–40. 2. Walker-Sperling VE, et al. J Virol 2015;89:9631–8. 

HIV Cure approach “Kick and Kill”



What is a  (Toll-like receptor) TLR-Agonist

• There are 10 different TLRs expressed on immune 
cells; NK, B-cells and DCs

• TLRs stimulate innate immune cells leading to the 
activation of humoral and cellular immunity

• They are used as anti-tumour agents in cancer

• They have the capacity to induce the upregulation of 
IFNg genes

• TLR agonists may reverse HIV latency



Aelix 003 
Combination Therapeutic vaccine + TLR-7 agonist

• randomised, double-blind, placebo-controlled 
• safety, tolerability, and immunogenicity study 
• Intervention: HTI vaccine and Gilead’s TLR-7 agonist 

vesatolimod (GS-9620) 
• Early diagnosed, early treated HIV-infected individuals. 
• 57 participants and be conducted in 10 sites in Spain. 
• After vaccination and TLR-7 agonist treatment, the participants 

will proceed to an ATI phase to assess their capacity to control 
viral replication in the absence of anti-retroviral drugs.

• Data from this trial is expected in late 2022.
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phase 2, open-label, multicentre, randomised, controlled trial was undertaken at six 
clinical sites in the UK

(the kick)  deacetylase inhibitor vorinostat

(the kill) Vaccine: replication-deficient viral vector T-cell inducing vaccines encoding 
conserved HIV sequences ChAdV63. HIVconsv-prime and MVA.HIVconsv-boost

Primary endpoint: total HIV DNA isolated from peripheral blood CD4+ T-cells at weeks 
16 and 18 after randomisation
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ART + V + V boosts functional HIV-specific CD4+ T cells
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p-values: rank tests for difference
between groups per time-point
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BUT; the change seen in HIV reservoir (Total HIV DNA) 
over time, was the same by study group

ART only             ART +V+V

Primary endpoint: Difference (ART+V+V minus ART only) in mean 
log10 HIV DNA copies/million CD4+T cells averaged across PR weeks 16 
and 18: 0.04 (95% CI: -0.03 to 0.11); p=0.26



The future of HIV therapeutic vaccine approach
No therapeutic vaccine has yet to induce long-term HIV remission following ATI 
in a randomized controlled trial. 

• Which is the best vaccine design?
• Which epitopes are truly “reservoir epitopes”

• Are these best to be conserved or individual viral variant specific

• When is the best time to vaccinate?
• Should we focus to treated acute/early infection in the first place to ensure 

immune recovery

• Should we pre-screen for immune recovery prior to enrolment

• At what point and which combination intervention be given?
• Should we prime vaccine induced responses before after or during immune 

modulation using other agents?



Neutralising Antibodies (bNAbs)

• Neutralising antibodies are 
antibodies that block pathogens 
to render them no longer 
infectious or pathogenic.

• HIV-specific neutralising 
antibodies target the HIV 
envelope spike protein



Broadly neutralising antibodies

• Most neutralising antibodies 
developed in people with chronic HIV 
infection are strain specific, 

• ~1% develop antibodies with the 
neutralising breadth and potency to 
overcome HIV diversity. 

• Highly potent 2nd generation bNAbs 
now able to be manufactured and 
studied in clinical trials as novel HIV 
therapy.

Caskey et al. NEJM  2016



How do bNAbs work?

Disrupting virus-receptor 
interactions

Antibody-dependent cell-
mediated cytotoxicity (ADCC)

*Stimulating long-lasting HIV-
specific CD8-mediated cellular 
immune responses 
(Vaccinal effect)



Evidence for a bNAB-related vaccinal effect

Nishimura; Nature

Post-bNAb control in macaques 
reversed by anti-CD8 Rx

Rosas-Umbert, Sogaard; CROI 2022

Gag-specific CD8s increase after 
3BNC-117

Niessl; Nat Med

Increase in multiple 
cytokines  after bNAbs

T cells 
knocked out





Gaeblar Nature 2022

Impact of repeated doses od bNAbs on measures of the intact viral reservoir using Q4PCR



Dual bNAbs confer control……

• 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.



LS variants of bNAbs have 
long half-lives
• LS variants are bNAbs with modified Fc 

portion, enhanced FcRn binding, 
increasing half lives >3-fold of parental 
antibodies

• 10-1074LS 
• T1/2 = 80 days
• C.f. non-LS variant T1/2 = 24 days

• 3BNC117-LS
• T1/2 = 62 days
• C.f. non-LS variant T1/2 = 17.6 days

Caskey. CROI 2022



The RIO trial

• The first phase II randomised placebo-controlled trial of dual broadly 
neutralising antibodies in people treated early in HIV infection

Research question

• How long can one single dose of dual bNAb confer post viral control 
compared with placebo?



Søgaard et al
Nature Medicine 
2022



eCLEAR study

• n=20

• ATI >400days after 
starting ART

• Viral rebound = 2 
consecutive pVLs
>5000c/ml

• 1 individual remained 
undetectable at 3.7 
years after stopping 
ART



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

bNAb binding on HIV envelope glycoprotein





Other 
immunotherapeutic 
strategies towards a 
HIV cure

• Summary

• New approaches to 
HIV treatment that 
involve 
augmentation of 
the immune 
responses show 
promise

• Probably will need 
to be given in 
combination

• Currently the only 
efficacy outcome is 
ATI



TO ALL OUR STUDY 
PARTICIPANTS

THANK YOU!



IMC-M113V-103

First in human study 

Assessing the safety, tolerability and PK profile of 
IMC-M113V in a single and multiple dose 
regimens

Aims to identify safe, tolerable, and 
pharmacologically active dosing regimens of iMC-
M113V



The Immunocore study (IMC-M113V-103)

• Phase 1/2 study of an immune-mobilizing monoclonal T cell receptor

Zhao et al. Frontiers 2021



Design: double-blind, placebo-controlled RCT



Combining a TLR9 agonist with broadly neutralizing 
antibodies for reservoir reduction and immunological 

control of HIV infection: An investigator-initiated 
randomized, placebo-controlled, phase IIa trial

TITAN


