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Key points
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- Significant strides have been made in HIV prevention and treatment.
- PrEP beganin 2012 with the approval of oral TDF/FTC taken once a day.
Since then, PrEP options have expanded rapidly to suit different people.

In the era of highly efficacious PrEP, passive and active immunisation strategies still
have a role to play and could offer an additional HIV prevention choice.

AMP trials provided proof-of-concept that bnAbs can prevent HIV infection.
- Two decades of HIV vaccine research — many challenges faced.

- Is there need to continue the pursuit of HIV vaccine/bnAb science?
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HIV prevention options

Barrier Chemoprophylaxis (ARV-based) Immunoprophylaxis
Condoms Oral ARV - Vaginal ARV Long acting Long acting Passive HIV Vaccine
Truvada, ring — injectable ARV injectable ARV  immunization
Descovy, Dapivirine — Cabotegravir - Lenacapavir — Long acting
Cimduo injectable HIV
bnAbs
Class Small molecule  Small molecule  Small molecule  Small molecule Biologic Biologic
Frequency of On demand Every day or as Every month Every 2 months Every 6 months Every 6 months TBD shots,
administration needed then protect
for TBD years
Ease of On demand Oral Vaginal Intramuscular  Injection under Infusion in a Intramuscular
administration injection (IM) the skin (SC) vein (IV)* injection (IM,
most likely)
Important side Reduced IM injection Nodules (drug Very few TBD
effects kidney function can be painful depot) under
(Truvada) skin
Compliance Must be Many users TBD TBD TBD TBD TBD
consistent stop using
Approved Yes Yes Yes Yes No No No
Accessibility Yes Limited Limited Limited Not yet Not yet Not yet
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We have all these chemo-prophylactic options for
prevention.

What more do we want, and why?

Oral PrEP, dapivirine vaginal ring, cabotegravir and lenacapavir will not
address the needs of all people who need HIV prevention.

People want options so they can make choices.

Bixby Center
for Global
Reproductive
Health

UCsF

g:- v:(sdy of California *.5‘
RS UNIVERSITY OF ZIMBABWE




Choice matters in sexual reproductive health
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WHO systematic review (231 articles)
showed increased choice associated
with:
Increased persistence on chosen
method
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12% increase in contraceptive
prevalence for each additional
method
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Contraceptive prevalence rate

Similar to contraceptive needs: (2?2 e | | | !
different people have different HIV i i ° ° ? ®
prevention needs at different times

WHO Systematic review of contraceptive medicines “Does choice make a difference?” October 2006

Index of Contraceptive Availability

Gray et al RHRU 2006; Jain AK Stud Fam Planning 1989




~ o~ HIV prevention not on track for 2030
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AMP trials provide proof-of-concept that
bnAbs can prevent HIV infection

Proof of concept

eawey NS TG e romAL o HIV prevention with 1 bnAb is possible
R 000 633 e o VRCO1 protected only against acquisition of highly
900 633 total - neutralization-sensitive viruses

given every 8

G weeks o Prevention efficacy of 75% (45 — 88%)

-- Study duration: o Correlate of protection
Total 2700 1900 ~22 months . . .
o Established putative marker of protection: PT80

A Pooled VRCO01 vs. Control
100_ The NEW ENGLAND JOURNAL of MEDICINE
= 757
Incide"ce OfHIV-l |nfec1.i0n in HYTN 703IHPTN 081 (3\ 50 P ORIGINAL ARTICLE
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2 60+ e 5] <1 pg/ml L. Corey, P.B. Gilbert, M. Juraska, D.C. Montefiori, L. Morris, S.T. Karuna,
£ 0.02] o — 1-3 pg/ml S. Edupuganti, N.M. Mgodi, A.C. deCamp, E. Rudnicki, Y. Huang, P. Gonzales,
g 404 ' -100 { — >3 Hg/ml R. Cabello, C. Orrell, J.R. Lama, F. Laher, E.M. Lazarus, J. Sanchez, . Frank,
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(] 0 16 32 48 64 80 86 N. Kochar, E. Piwowar-Manning, D.J. Donnell, N. Sista, P. Andrew, ].G. Kublin,
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| 30 Next steps: Combo-AMP, combining three
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= Each HIV bnAb targets a different

part of the HIV envelope CD4bs

= Potency & breadth greater than
with single HIV bnAbs alone

= Double or triple coverage may limit
early viral escape

= Reduced levels of incomplete
neutralization

= CD4bs, V2, and V3 mix considered
most promising
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@ | 30 bnAbs have different coverage
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?GDM1400LS PGT121.414.LS LR R
o . 4 ompo

Exceptionally broad and potent I High potency against sensitive ' Works against 96% of the 7 [ ‘Cover more possibilities for higher
~ 60% global coverage strains ~44% neutralization major circulating HIV-1 strains WM N chance of neutralization
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Next steps: LS mutation
allows dosing every 6 month *

®

e LS =2 amino acid mutation in Fc part of antibodies

e Serum half-life extends ~3-fold from ~20 to ~70

days — allows dosing every 6 months

e Concentration in mucosa increases

The ‘LS’ effect on pharmacokinetics

10004

11 VRCO01 PGT121

Serum concentrations (mcg/mL)

' \VRC07.523LS PGT121.414LS PGDM1400LS

&

PGDM1400
0.14
Bil 0 4 8 121620240 4 8 1216 2024 0 4 8 12 16 20 24
: Weeks since |V administration of 1.4g
for wvo. o
Reproductive L Cal
Health San Francisco

Mayer et al 2024 Pharmaceutics

VRCO1LS 30mg/kg VRCO1 30mg/kg

' week 1-2

Image: M. Lemos, R. Astronomo, HVTN 116 Study Team.
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bnAbs have several advantages over ARV-based
PreEP products

ebnAbs are derived from natural antibodies that can neutralize diverse HIV strains.

eStructural modifications improve breadth, potency, and half-life, enabling longer
protection with fewer doses.

ebnAbs have:

*No long pharmacokinetic tail (reducing risk of antiretroviral resistance)

eHigh therapeutic index

e|mmunomodulatory potential

eFavorable safety and pharmacokinetic (PK) profiles

ePossibly fewer side effects than some antiretrovirals

*Reliable PK in special populations (e.g., pregnant/breastfeeding individuals, infants, adolescents)

ebnAb-based PrEP offers a new prevention option and may also contribute to HIV
cure strategies by targeting the viral reservoir.

eSupports and informs ongoing HIV vaccine development.

6 — 10 October - Lima, Peru and virtual hivrdp.org

https://www.who.int/publications/i/item/9789240045729
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The possibility of a preventive HIV vaccine

HIV vaccine development should prioritize factors such as the target
population, efficacy, safety, durability, manufacturability, and affordability.

eThe aim is to create a vaccine that serves people at risk of HIV, while being practical
to produce and distribute.

*An ideal HIV vaccine would:
*Offer long-lasting protection with few doses, timed before risk exposure.
*Be widely accessible and allow for confidential administration.
eAvoid reliance on behavior change or adherence.
eReach vulnerable populations not easily served by other methods.
eHelp achieve epidemic control.

eEven a vaccine that is 50% effective with 50% population coverage could prevent
around 850,000 HIV-related deaths over 30 years.
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137 The HIV vaccine R&D pipeline
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HIV Vaccine and Antibody Efficacy Trials to Date

Over 20 years and 12 trials, only two positive signals have been observed.

Year End 2003 2003 2007 2007 2009 2013 2020 2021 2021 2023 2024
Trial, VAX004 VAX003, STEP Phambili, Thai Prime- HVTN 505, Uhambo/ imbokodo/ AMP Studies, Mosaico/ PrePvacce,
Produ(t/ AIOSVAX B/B AIDSVAX, B/E MRK-AdS, B MRK-AdS, 8 BOOS(/RV 144 DNA«AGS, AJB/C HVTN 702 HVTN705 VRCO1 monocional HVTN706 DNA-HIVPTIZS
Clade ALVAC ALVAC/Ep120 MFS9  Ad26 Masaic/gpl40 antiady Ad26 Mosaic/gpl40 lade C
AIDSVAX, B/E boost clade C boost mosAic boost v
of with MVA A/E
CN5agplad
Australia, Braze Malawy B el \
Canada Canada, Dominican Mozamdigue “l*:".:m:r,%_’:" south Afnica
Location Neétherlands, Thailand Republic, Haity, South Africa Thailand us South Afrca South Afnica, -\:‘: ;.‘_Il(i ' J_“"{'I 4
Puerto Rico, US Jamasca, Peru Zambia AR PR Uganda

Puerto Ract
Puerto Rico, US Zimbahwe to RO

Number 5,417 2,546 3,000 801 2,500 5,400 2,600 2,699 3,900 1,512
of Trial ®
Participants . ‘ . ' @
Dvd nOt reduce nisx
overall, but VRCO1
SOPpRS Rty for Stopped earty for did reduce risk
futility; potential s 4 p futility; vaccine of acquisition n?
Z ncreased HIV i yrzaty Modest effect regimen did not Stopped early small subset o St od azrl
Result No effect No effect risk among AdS nalzedooeseq on (31.2%) eeveiiat HIV et No efficacy oo No efficacy ¢ ‘%‘:pfu:.a.;:y
seropasitive, STEP resuit infection nor ' classified as “highly .

Infographic courtesy of AVAC
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s the juice worth the squeeze?

Celebrating 30 Years of HIV Research

Building on Excellence & Shaping the Future

Is the difficult HIV vaccine R&D still relevant in this era of efficacious and novel
long/er antiretroviral based agents?

Let us use twice-yearly Lenacapavir as an example
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(/37  LEN has multiple advantages
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« Twice-yearly lenacapavir shares important features with an ideal HIV
vaccine:

- itis safe and highly efficacious for preventing HIV.

« The efficacy observed in the PURPOSE trials is similar to, if not greater than,
that of many conventionally available vaccines.

« LEN is also thermostable and can be shipped and stored at room
temperature, an important advantage over most HIV vaccine candidates.

e Butthe most obvious advantage of lenacapavir for PrEP is that it is not
hypothetical — it is available now!
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But an ideal preventive HIV vaccine would offer
several advantages over LEN

e[ ong-term immunity * Vaccines are typically given universally

e Cost-effective

*No drug resistance risk

*No drug-drug interactions

oSimplified implementation

*Broad immune response . Even those who meet criteria may be missed due
to clinician bias.

Around 40% of HIV infections in Eastern and
Southern Africa (ESA) occurred in people who did
not PrEP eligibility criteria beforehand.

Ryl LUl DEEEEERC . Targeted (population-specific) interventions face
taking PrEP, they will think that the

person has AIDS or they are very

more stigma-related barriers than universal ones

unfaithful hanging out with many like vaccines.
partners...I will be considered as a bad

person in the community. . Many individuals who contract HIV do not perceive
—Young woman, age 22, Tanzania .
themselves to be at risk.




bnAbs and vaccines are more difficult and costly than simple
ARVs to develop and produce, but they remain relevant in this
era

We found the potential of bNADbs is substantial, with the U.S. market alone presenting a billion-
dollar opportunity. However, affordability and manufacturing costs pose significant challenges,
especially in key lower-income regions where production costs far exceed market-viable prices

Blythe Adamson, PhD, MPH
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Cost to US Healthcare
PrEP PrOdUCt Payer, Annual (USD)

A competitive
Iandscape Of PrEP Generic daily oral 48
prices in the US

PrEP (TDF/FTC)

In HICs, we recommend
pricing bnAb PrEP lower

Branded daily oral

- = = $16,600
than long-acting injectable PrEP (TAF/FTC)
PrEP. In the US, this is also
Injectable PrEP (CAB-LA)
expected to lower healthcare T —— LSl
spending across PrEP
DI’OdUCTS by ~1-29, Twice yearly LEN S5

. “Assumptions used in the base case for this r‘%concma'c evaluation
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Several long-acting prevention technologies are available or in the pipeline and
can expand options for PrEP choice

 Not apanacea

Continue investigating other PrEP options eg bnAbs and vaccines (and MPTs, on-
demand, other novel drug delivery systems etc)

Embrace current tools and increase access to current PrEP options

Immune therapies have several advantages over ARV-based PrEP:
Provide privacy, avoid stigma toxicity aandssociated with ARVs

Place communities at the core
- A person-centred approach reflecting diversity, equity, and inclusion
Remove systemic barriers and address asymmetries in access to PrEP

Begin with the end in mind
Access, manufacturing, licensing, delivery methods.
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For bnAbs and vaccines to

PHILANTHROPIC
succeed, all s.takeholders ORGANIZATIONS
should benefit
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