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Outline

« Background on HIV and the need for a cure

« Current HIV cure strategies (emphasis on combination
approaches involving immunotherapy)

« HIV cure research in a resource-limited setting (example of
the FRESH cohort and the SANTHE progrqmme%



Durban, KwaZulu-Natal and research infrastructure
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HIV prevalence and incidence remain high

1005 [ Men
] Women
/54
62-4
=
o 50— 426
S 39-9 L 422
& 1 L1+
54 186
£ 11.5
10.2
6-7 t I
0

15-24 ' 25-4h = 45-64  >65
Age category (years)

Wong et al, Lancet Global Health, 2021

New infections, global, 2000-2025
and 2020 and 2025 targets

ons

5 4500000 -
8 4000 000

Y

.E 3500000 -
>> 3000 000 -

L 2500000 -
2 2000000 -
(V]

€ 1500000 -

Y=
© 1000000 -
500 000 —

0

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2025

Number

—=New infections ©“Targets

Source: UNAIDS epidemiological estimates, 2021
(https://aidsinfo.unaids.org/).



Rapid rebound in viremia when ART stopped
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Combination approaches can lead to remission off ART

a Eradication Gene therapy GpprOGCheS (SUCh

Latent HIV reservoir
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Combination strategies may be a pathway to cure in LMICs

ART during acute or early
HIV infection, leading to:

+ Heduced inflammation and
immune activation

» Limited viral diversification

» Presenved functional immune
responses

« Lower resenvoir burden and
complexity

Viral load

Combination interventions:
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Acute HIV infection studies

Fiebig I/1l Fiebig IlI-VI

Viral load

Year 1

Dong et al, Lancet HIV, 2018; Mabuka et al, Front Imm, 2017, Ndung'u et al, Sci Imm, 2018; Ndhlovu et al, Sci
Trans Med, 2019; Muema et al, BMC Med, 2020; Naidoo et al, Front Imm, 2021; Baiyegunhi et al, Nat Comms,
2022; Jeewanraqj et al, Virology, 2023; Madlala et al, PLoS Path, 2023



Early treatment blunts peak viremia and raltegravir
intensification reduces time to full suppression

Early treatment blunts peak viremia
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Early treatment preserves CD4 T cells

No ART in acute infection ART in hyperacute infection
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Participants treated in Fiebig stage | do not seroconvert*

*WB- BioRad GS kit

Acute Patient Number

ittt

1=
2=
3=
4=
5=
6=
7+
8=
O=
10+
11+
12+
13+
14=

l

%

11

15+
16+
17+
18+
19+
20+
22+
23
24
25+
26+
27+
28+
29
30+
31~
32+
33+
34+
35+
36+
374
38+
39+
40
41+
42-

Q
foQ

T

ittt

09206070799

”.Im

I

[T

(BN Y N XN ¥ Y

00.‘,

]

o
S

Y

1
Q O O 0
S P S S

0:-. ? QO'OT TOTO

P14l

®
$®
SN

%

o S

Days after detection of plasma viremia

Late-treated

Early-treated

® Positive
® Negative
O Indeterminate

x Fiebig lll
# Fiebig V




Fiebig | treated individuals have low magnitude but highly functional HIV-specific CD8+
T cell responses biased towards low inflammation and long-term memory

Frequency of tetramer+ Percentage of IFN-y Early treatment is associated with long-
HIV-specific T cells producing HIV-specific T term memory and anti-apoptotic
cells transcriptional profile of HIV-specific T cells
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Early treatment blunts peak viral load (HIV RNA) but not
peak total HIV DNA*

Peak viral load Total HIV DNA at viral load peak
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Total HIV DNA

Total HIV DNA decays steadily in early treated participants

Chronic treated (n=11)
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Relative Proportion of

HIV DNA Sequence (%)

Differences in proviral genetic landscapes in chronic
versus early treated infection
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Identification of effective bnAbs for cure intervention

T/F virus neutralization data generated from pseudotyped viruses in the TZM-BL luciferase assay

All Apex High mannose patch

CD4 Binding site V1V2 loop V3 loop MPER Gp120/gpa1| |ICs, Titers (ug/ml)
T/F virus 3BNC117 |VRCO1 VRCO07-523LS|CAP256.VRC2IPGDM1400 |PGT121 10-1074 |10E8 PGT151 <0,1
093 >10 0,59 0,64 01-0.9
1,0-3,0
208 >10 0,13 0,46 0,3 0,23 1,31 110
268 >10 >10 >10 >10 9,29 0,16 0,51 10
gp120/gp41 interface MPER (model) 079 >10 2,18 >10 >10 1,4
318 0,92 >10 0,52 0,2
036 0,23 5,48 0,91
271A 0,55 0,32 0,19 >10 >10 >10 1,05
271B >10 6,37 >10 >10 2,43
267 0,14 1,33 >10 0,17 1,52
186 0,1 0,4 0,14 0,5
198 0,85 0,76
201 >10 >10 >10 1,72 2,12
. . . 498 >10 >10 0,26 0,16 1,36 >10 >10 5,11 >10
Best bnAb combination:
499 0,67 3,30 0,95 | 0,81 >10 >10 0,96 >10
VRCO07-523LS and 559 >10 0,55 0,67 0,12 >10 >10 0,17 >10
(o]
CAP256-VRC26.25 (>80%
1439 0,17 5,01 >10 >10 3,39
( 7 ’ 7
breadth, ICSO 05 451 0,23 0,35 0,26
Mg / m |) 970 0,25 0,20 >10 >10
1401 0,30 0,37 0,39 >10 >10 0,12 >10
527 0,26 0,14 0,11 >10 >10 >10
857 0,26 2,18
Nd IOVU/ Gounder et a I; 312 0,18 0,68 1,02 0,15 3,71 0,58
i N review IC;, Breadth 62% 81% 91% 91% 86% 57% 52% 95% 76%
IC,, Breadth 58% 62% | 90% 68% | 68% 53% 52% 90% 60%




HIV cure trial with an analytical treatment interruption (ATI)

A Phase 2a Study to Evaluate the Safety and Tolerability of a Regimen of Dual Anti-
HIV Envelope Antibodies, VRC07-523LS and CAP256V2LS, in a Sequential Regimen

with a TLR7 Agonist, Vesatolimod, in Early Antiretroviral-Treated HIV-1Clade C-
Infected Women

N=20 Dosing during periods 1 and 2:
Start ART during AHI + bnAbs- 1dose IV infusion V VB
Virally suppressed >12 Mo - TLR7 agonist- 10 oral doses Avﬁcm
CAP256
& C,Q;\\(\Q’
& i

Period 1 Period 2 Period 3 Period 4

| | ! |
ART BNAbs ATI ART restart

(-or- ATl extension)

Analytical treatment interruption
(ATI) up to 44 weeks



HIV cure research where it is most needed

FRESH - Females Rising through Education, Support and Health

« Only 17% of participants in HIV cure clinical trials are women

- Almost all HIV cure trials have been conducted outside Africa even though
nearly 70% of all PLWH live in Africa

« The FRESH trial is the first HIV cure trial in women in Africa
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Time to Rebound ATI versus Setpoint ATI

Design

Duration of viremia

Risks

Transmission
Inflammation
Reservoir reseeding

Knowledge gained

Time to Rebound ATI Viral Setpoint ATI

Resume ART immediately once | Resume ART if an agreed set

viral load detectable point is not achieved

Minimal Potentially prolonged

Low Possible

Low Possible

Negligible Unknown

Limited Significant

« Size of the reservoir (?) « Insights into post treatment

control
« Viremia needed for some
immunotherapies (?)

Courtesy of Sharon Lewin



Regional considerations need to be incorporated in ATl guidelines

 Inclusion criteria: « ART restart criteria
-CD4 counts - Viral load

- Nadir CD4 count - CD4 counts

- Comorbidities - STI

- Age - Pregnancy

- comorbidities
- Monitoring during ATI

- Viral load - Psychosocial support
- CD4 counts - PreP

- STIs - Disclosure support

- Signs and symptoms - Mental health

- Safety labs

- Paediatric ATls

- Age

- Caregiver/guardian support
- Disclosure support



Accelerating Africa’s contribution to HIV control and eradication

Research funding: Infrastructure

- Discovery, clinical development:
research, clinical - Laboratory & clinical
trials & infrastructure
sociobehavioural -Institutional strengthening
resedrch in LMICs

Community engagement: Capacity building:
- All community - Next-generation of
stakeholders researchers &
advocates

Ndung'u et al, Nature, 2019
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Conclusions

 HIV cure research is needed as a vital tool towards HIV
eradication particularly for hard-hit communities in LMICs

» Emerging evidence indicates that some immunotherapeutic
iInterventions combined with other approaches such as early
ART may induce remission

- Capacity building, infrastructure development and partnerships
(community/academia, South/South, North/South,
private/public, etc.) are needed to accelerate HIV cure research
where it is most urgently needed- in LMICs
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« Study participants

* FRESH team
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