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Where we are



Antiretroviral therapy for treatment and prevention 
works great, and long-acting ART in some ways 
approximates a cure

Lenacapavir PrEP: 

100% effective

Cabotegravir/rilpivirine maintenance therapy: 

~100% effective



Why do we need a cure in an era of effective ART?

• Human costs

• Stigma/discrimination

• Long-term health: Co-morbidities, polypharmacy

• Multi-drug resistance

• Life-long adherence is challenging

• Despite massive investments, many not on effective ART (~30% adults, 
~50% children)

• Public health concerns: have shifted theoretical → real

– Disruptions affect access (COVID, PEPFAR, USAID)



We have a deep understanding of the challenges that need 

to be overcome

• Reservoir cells: Heterogenous; increasingly clonal and resilient over 

time; location matters (genic/non-genic); low protein production

• Reservoir size: Goes down in some studies, up in others; likely 

heterogenous

• Source of rebound: Gut, mesenteric lymph nodes, deep tissues

• Reservoir clearance (ART): Innate immunity

• Virus control (set-point): CD8+ T cells (cytotoxic or not, proliferative 

potential)



At least 7 people have been cured with allogenic stem cell 
transplants… inspiring proof-of-concept but not scalable
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Sustained HIV control in absence of HIV medications (“remission”) 
is becoming more common

Post treatment control 
(VISCONTI, CHAMP)

Post-intervention 
control

Exceptional control
Spontaneous cures

AAA

Elite controllers
LTNPs

Sustained HIV-specific T cell responses are likely 

required for post-ART control at set-point



Multiple viable strategies have been identified
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Reduce and Control: 

low reservoir and a sustained host response



Recent progress with immune 

therapy



AELIX 003: Highly immunogenic vaccine (ChAd/MVA) 
+ TLR7 agonist had no effect on post-ART rebound
A higher magnitude response was associated with a lower VL



Broad Neutralizing Antibody Binding Sites on HIV-1 Env
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Promising data are emerging when bNAbs are used during early 

ART and post-ART
Antibody binds to HIV protein forming immune-stimulating complexes that induce an 

immune response (“vaccinal effect”)

Adapted from a slide by Martin Tolstrup

With LRA during
suppression

Gay et al JID 2022
Gruell Lancet Microbe 2021

During ATI

Mendoza Nature 2018
Gaebler Nature 2022
Sneller Nature 2022

Gunst Nature Med 2023

During suppression

Gunst Nature Med 2023

At ART Start/Suppression
- Gunst Nat Med 2022 (eCLEAR)

During Suppression, W/ LRA
- Gay JID 2022
- Gruell Lancet Microbe 2021
- Peluso CROI 2023 (UCSF-amfAR)

At/During ATI
- Mendoza Nature 2018
- Gaebler Nature 2022
- Sneller Nature 2022
- Gunst Nature Med 2023 (TITAN)
- Julg Nat Med 2024
- Tebas CROI 2022
- Peluso CROI 2023 (UCSF-amfAR) 



Post-bNAb/Post-Intervention Control: 

Some people exhibit delay in rebound (not surprising), slower rates of 

increase (lower doubling times), lower peak viral loads and lower set-points; 

some people do not rebound at all

Sandel, Rutishauser, & Peluso Curr Opin HIV/AIDS 2024



• Placebo groups from multiple 

studies

• 176 early-treated, 195 late-treated

• Overall 8% had viral load <1000 at 

day 84

• 24/176 early treated (13.6%) and 

n=5/195 (2.6%) of late treated 

meet the 1,000 c/mL threshold

Historical rates of post-ART control without interventions are low

J. Gunst personal communication



Administration of bNAbs during antigenemia (ART initiation or at ART pause) 

induces sustained virus control in some

5/12 2/9

4/114/11

??/68, To be presented at 

CROI 2025

See also: Sandel, Rutishauser, Peluso, “Post-intervention control in HIV immunotherapy studies,” Curr Opin HIV/AIDS, Oct 2024. 
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UCSF-amfAR 
Combination Study

Typical 

rebound 

(n=3)

VL ~ 1000; 

slow rebound 

(n=2)

VL ~ 1000; 

stable (n=4)

No rebound 

(n=1)

- 3 stage combination regimen 

- Goal: feasibility and safety, proof-of-
concept to justify larger RCTs

- Resulted in sustained control(~1000 
copies/mL or less) in 7/10 participants

Set points around 1000 copies or less
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Multiple combination studies approaches now in the clinic, 

or in development, all including bNAbs and a vaccine
MHRP, ACTG, Gilead, others
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We still don’t know:
- Which are most 

important?
- At which time point?
- Where (in tissue)?
- In whom?

Potential mechanisms of post-intervention control

See : Sandel, Rutishauser, Peluso, “Post-intervention control in HIV immunotherapy studies,” Curr Opin HIV/AIDS, Oct 2024. 



It is likely that the biology at the earliest timepoints matters

Amelia
Deitchman
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Post-bNAb HIV control linked to early in vivo CD8+ T cell proliferative and 
effector responses
Efforts underway to gene engineer such responses 

Demi
Sandel

Rachel
Rutishauser



Where we need to go



Post-intervention control: What we need to do now

• Define the mechanism

• CD8+ T cells: Specificity (target epitopes), function (tissue homing)

• Autologous antibodies: Neutralizing vs non-neutralizing function (vaccinal effect)

• Innate immune responses

• Intervention-mediated reservoir reduction

• Blunting of the explosive rebound

• Combination therapy

• Better bNAbs → ongoing development and access to bNAbs

• Better vaccines (mostly T cell based): immunogens, vectors, dosing, adjuvants

• Safe and effective means to reduce the reservoir

• Conduct more definitive RCTs with optimal biospecimen collection



To address the unmet needs in prevention and treatment, 

a curative intervention will need to be safe, affordable, 

scalable, effective in those populations that are not 

currently doing well on ART (for any reason) and 

protective against re-infection

Thumbi Ndung’u, Mike McCune, Steve Deeks

A one-shot cure strategy built on existing models that meets these 

criteria is becoming increasingly feasible



• A combination therapy must at a minimum afford individuals a plasma HIV 

RNA below the level at which transmission occurs

• Such a strategy would be useful only for those not able to access and respond to ART

• < 200 cpm was chosen to be conservative, recent data suggest that the 

threshold maybe < 1000 cpm for transmission (may still not be good 

enough for individual health)

• The optimal goal is straightforward: Complete suppression similar to that 

with ART. It may take lots of iteration to get there.



How we will get there



Reduce: Provirus editing, CCR5 

disruption

Control: CAR-T cells, vectored 

antibodies

Combination Approaches: Reduce 

and control

CCR5 

Disruption

Provirus 

editing

One-shot therapies that could achieve these outcomes 

are feasible with in vivo gene editing/delivery

Gene therapy provides the most likely strategy for 
developing an effective one-shot cure that will address 
current and future limitations of ART/PrEP



Reduce

Immune control of HIV will be easier 

to achieve if the reservoir is low, or if 

virus spread is blunted



EBT-101: First-in-human phase I/2 study of an in vivo 
reservoir-targeting gene editing approach (ExcisionBio)

• AAV9-delivery of CRISPR 

nuclease with two guide 

RNAs to excise the HIV 

genome

• Safety: Mild complement 

activation

• Efficacy: One person had 

delayed rebound



Rafick Sekaly, Carl Fichtenbaum, Jeff Jacobson



Control

Vectored antibodies

CAR-T cells



A single shot of a vector (AAV) that delivered to muscle cells the genes for two antibodies (eCD4, 

10-1074) resulted in sustained production of antibodies (years/decades?) and post-ART control

AAV

AAV9 – 10-1074

SHIV-infected 

infant macaque

AAV9 – eCD4IgG



Vector: AAV9 carrying transgenes for 2 SIV env-specific antibodies (TS61.01 and ITS103.01)

Animals: SIV infection of adult macaques; treatment started at day 9 (n=14)

PK: ADA with limited mAb production in 1/8 animals, sustained mAb production in others for > 1.5 yrs

Efficacy: Rapid rebound in animal with ADA; delayed rebound with resistance in 3; no rebound in 4

AAV9 delivery of SIV bNAbs 
effective in adult macaques

mAb

ADA

itS61.01                    itS103.01



Gene therapy delivery of bNAbs in people is safe but 
limited in its ability to achieve adequate levels

Priddy et al., Lancet HIV 2019; Casazza Nat Med 2022

AAV

AAV1-PG9

AAV8 – VRC07

People with HIV on ART

ADA=anti-drug antibodies



Michael Peluso, Kara Chew, Alex Balazs

A5430: “Administration of AAV8-VRC07 as 

Vectored ImmunoTherapy against HIV"

• ACTG Small Trials RFA (n=30)

• Identify strategies to

• Enhance expression (single vs. split 

dose)

• Prevent ADA (w/wo brief immune 

suppression)

• Explore impact of bNAbs on size and 

distribution of intact reservoir

• Planned launch Fall 2025





CAR-T cells recognizing vulnerable epitopes are now 

being studied, 20 years after initial studies
Revolution in autoimmunity (lupus, etc) provides rationale that 

this approach can be safe and perhaps even scalable

Steven 
Deeks

Mehrdad 
Abedi

Boro 
Dropulic



Diagnostics

A qualitative, scalable at-home viral 

load diagnostic will likely be required 

for any cure strategy



An affordable, rapid, at-home qualitative diagnostic for VIRUS (not 
antibody) with reasonable sensitivity (~ 1000 copies RNA/mL) could 
transform treatment and PrEP. It may also be essential for 
implementation of a cure strategy

Is It Time for Free HIV Self-Tests From the Government?



Socio-behavioral Research

We need to know what people with 

HIV want a cure to look like, what 

risks are acceptable to get there, and 

what challenges they face from 

participating in these studies



• PrEP initiation labs with plasma HIV RNA 

220 copies/mL → started ART, reservoir 

studies negative

• ATI with weekly testing for 6 months

• Went to extremes to monitor

Karine

 Dube

John

Sauceda



Threats to Progress

Industry engagement is too weak and may be 

waning.

Academia lacks the capacity to move ideas from 

the laboratory to the clinic without this 

engagement.

Tremendous uncertainty regarding key programs 

(PEPFAR, USAID)



Launch, scale-

up, delivery

Phase II/III 

trials

FIH/Phase 

I/II trials
IND-enabling
(CMC & toxicity)

Pre-clinical PoC
(safety & efficacy)

Vector/editor 

selection

Target 

identification

Ongoing 

collaboration to 
identify targets 

for curative 

interventions 
against HIV

and sickle cell 
disease

Launch readiness, biomarker 

discovery, and other efforts

6-8 programs
Exploring two potential 

approaches for HIV cure, 
using sickle cell disease as a 

pathfinder for Platform 1 (gene 

therapy) while also pursuing 
Platform 2 (therapeutic 

vaccination)

Stage 1

3-4 programs
Selected based 

on results

Stage 2

Pivotal trial, scale-up 

funded by 

developer/market 

authorization holder

Stages 3 & 4

Gates Foundation and HIV Cure
Moving candidate interventions to the clinic



Bethesda

Building 
40

Basic and 

translational 
scientific discovery

Bethesda

Clinical Trials 
Clinic
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clinical trials 
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NIAID Vaccine Research Center: Multidisciplinary structure supports path 

from discovery to product development



HIV Vaccine Development: Highly efficient translations 
from the lab to the clinic, and back

Duke Consortium for 
HIV/AIDS  Vaccine Discovery

Maureen Maughan

Dir. RNA and 
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Althaf Hussain

Sr. Director, Product 
Development
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COO

Myles Lindsay

Dir. DS PD

Diana Martik

Dir. Analytics
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Dir. Quality
Tom Jacobson

Sr. Engineer
CLD, USPD
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Dir. Program



Cure: Iterative and incremental progress expected
The first generation of cures are expected to complex and 

difficult-to-scale, as were the initial antiretroviral regimens



HIV Cure in 2025: Summary

• Long-acting ART may be approximating “cure”, but the 

challenges with ART access are becoming more obvious now 

than ever before

• We are making progress in inducing post-intervention control 

to establish the proof of concept

• Lots more work will be need to move from a proof of concept 

stage to something that is clinically useful and acceptable

• We need to keep our eyes on the target of a one-shot cure 

and advocate for the resources we need to get there
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