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Strategy to induce silencing

of latent HIV reservoirs
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N HIV-CORE 007 Study Schema D)

Phase | : Randomized, placebo-controlled, single-blind, proof-of-concept study on vaccination with C1-M3M4
Phase Il : Open-label, proof-of-concept study with an Analytical Treatment Interruption (ATI)

Screening and Phase | - Vaccination Phase Il - ATI
enrollment of study population | | Safety and Immunogenicity Effect of vaccination on viral rebound

4 weeks duration 12 weeks duration Up to 48 weeks duration

IM administration at day 0 and week 4
T e End of study

Up to 36 weeks 12 weeks

HIV-1-infected early

ARV-treated individuals |N=22 Restart ART
with: 1) stably /
suppressed plasma HIV

RNA load for at least 2
years, and

2) CD4* T cell count N=11 Restart ART
>350/mm?3 at screening. * Saline in same syringe

ATI duration based on plasma Viral
At OSR Jan 2021 : 110 patients Load (every 7 days) and CD4 and CD8
reflect these characteristics. T-cell count (every 4 weeks).
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Necropsy
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Challenging infectious diseases

Historically successful vaccines have been developed mostly against
those pathogens that can be treated by antibodies and have a stable
antigen repertoire (Box 1 Figure). HIV, malaria and tuberculosis
vaccines do not fall within the cluster of successful vaccines in the
graph, because of antigenic variability and the requirement of T-cell
immunity for protection. Developing vaccines against these pathogens
requires novel approaches.

Successful vaccines
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VRCO1 Efficacy in Preventing HIV Infection:
AMP Study Design

= 2 double-blind, placebo-controlled, proof-of-concept phase llb trials of broadly
neutralizing antibody VRCO1 in preventing HIV infection

— HVTN 703/HPTN 081: N = 1924 cisgender women in sub-Saharan Africa

— HVTN 704/HPTN 085: N = 2699 MSM and TG persons who have sex with men in
Americas/Europe

= Patients randomized to VRCO1 10 mg/kg vs 30 mg/kg vs placebo control Q8W for
10 infusions

— Efficacy tracked through Wk 80
— Safety/tolerability tracked through Wk 104

Participants, n VRCO1 10 mg/kg VRCO1 30 mg/kg Control
HVTN 703/HPTN 081 642 645 637 1924
HVTN 704/HPTN 085 899 897 903 2699

Corey. HIVR4P 2021. Abstr HY01.01LB. NCT02568215. NCT02716675.




HVTN 704/ HPTN 085 and HVTN 703/HPTN 081
Prevention Efficacy of VRCO1 against HIV-1 of Different in Vitro Sensitivities (IC_ ) to VRCO1

L Corey, NEJM 2021

A
100+
‘ P 1C,, <1 pgfml
75 rf ‘ . .
_— S0
&
g‘ 25
& o
=
2
z -25 ICy, 1-3 pg/ml
—50-
=75
-100 T T T T T
0 16 32 48 64 &0
Weeks since Enroliment
B
Prespecified IC,, Category No.of HIV-1 No. of Rate per 100
and Treatment Group Infections Person-Yr Person-Yr Prevention Efficacy (95% ClI)
<1 pg/ml :
Placebo 19 2203 0.86
VRCO1 pooled 9 4427 0.20 - 75.4 (45.5 to 88.9)
1-3 pgfml
Placebo 10 2203 0.45 .
VRCO1 pooled 19 4427 0.43 - 4.2 (-108.7 to 56.0)
>3 pg/ml .
Placebo 5 2203 1.59 :
VRCO1 pooled 70 4427 1.58 = 3.3 (—48.010 36.8)
1

L ] L I L L]
-100 -80 -60 -40 -20 0 20 40 €0 80 100




HPTN 084 Interim Analysis: Long-Acting CAB vs TDF/FTC
as HIV PrEP in Cisgender Women

= Double-blind, placebo-controlled phase Ilb/Ill trial comparing efficacy, safety of
LA injectable CAB vs daily oral TDF/FTC in cisgender women in sub-Saharan Africa

Wk 5
Step 1 1 Step 2 (Up to 185 Wks) Step 3
Sexually active CAB 30 mg PO QD .
cisgender women + Placebo QD CAB LAJFF;’(:O mlf "\SDQSW TDF/FTC QDY
18-45 yrs of age / (n=1614) aceno
without HIV and at \
high risk of HIV HEEA SO Placebo IM Q8W* . .
infection + TDF/FTC QD TDF/FTC QD

N = 3290 ] + TDF/FTC QD

*First 2 doses given 4 wks apart, then every 8 wks thereafter.
"Open-label TDF/FTC initiated maximum 8 wks after last injection for up to 48 wks.

= Primary endpoint: superiority analysis of HIV incidence during steps 1 and 2

— Prespecified stopping boundary crossed (planned interim review: November 5, 2020)

Delany-Moretlwe. HIVR4P 2021. Abstr HY01-02. NCT02720094. Slide credit: clinicaloptions.com




HPTN 084 Interim Analysis: HIV Incidence

= Pooled HIV incidence of 1.03 (95% ClI:
0.73-1.40) per 100 PY suggests both
agents highly effective in reducing
HIV acquisition in study population

— No differences in treatment effects
between prespecified subgroups,
including age, BMI, contraceptive use

TDF/FTC

= Women in cabotegravir arm had 89%
lower risk of HIV infection vs TDF/FTC

Cumulative HIV Incidence (ITT)

0.08 =
HR: 0.11 (95% Cl: 0.01-0.31)

P =.000027

0.07 -

0.06+
0.05+
0.04 -

Incidence

Cabotegravir

(n =1953 PY)
HIV infections, n 4

HIV incidence per

100 PY (95%) 0.2 (0.06-0.52)

Delany-Moretlwe. HIVR4P 2021. Abstr HY01.02.

(n = 1939 PY)
36

1.86 (1.30-2.57)

0.03 =

Cumulative Incidence

0.02 =
0.01 -

= TDF/FTC
—— Cabotegravir

T T 1 111
0 9 17 2533 41 43 57 65 73 81 89 97105113121129137145153

Wks Since Enrollment

Slide credit: clinicaloptions.com
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The N EW ENGILAN D
JOURNAL of MEDICIN E

ESTABLISHED IN 1812 DECEMBER 3, 2009 VOL. 361 NO. 23

Vaccination with ALVAC and AIDSVAX
to Prevent HIV-1 Infection in Thailand

METHODS RV 144

In a community-based, randomized, multicenter, double-blind, placebo-controlled
efficacy trial, we evaluated four priming injections of a recombinant canarypox vector
vaccine (ALVAC-HIV [vCP1521]) plus two booster injections of a recombinant glyco-
protein 120 subunit vaccine (AIDSVAX B/E). The vaccine and placebo injections were
administered to 16,402 healthy men and women between the ages of 18 and 30 years
in Rayong and Chon Buri provinces in Thailand. The volunteers, primarily at hetero-
sexual risk for HIV infection, were monitored for the coprimary end points: HIV-1
infection and early HIV-1 viremia, at the end of the 6-month vaccination series and
every 6 months thereafter for 3 years.

S. Rerks-Ngarm, NEJM 2009




RV 144 trial

C Modified Intention-to-Treat Analysis
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Efficacy Trial of a DNA/rAd5 HIV-1 Preventive Vaccine
HVTN 505

We randomly assigned 2504 men or transgender women who have sex with men to receive the DNA/rAd5
vaccine or placebo.

The 6-plasmid DNA vaccine (expressing clade B Gag, Pol, and Nef and Env proteins from clades A, B, and C)
was administered at weeks 0, 4, and 8. The rAd5 vector boost (expressing clade B Gag-Pol fusion protein and
Env glycoproteins from clades A, B, and C) was administered at week 24

We assessed HIV-1 acquisition from week 28 through month 24 (termed week 28+ infection), viral-load set

point (mean plasma HIV-1 RNA level 10 to 20 weeks after diagnosis), and safety

S. Hammer, NEJM 2013



HVTN 505

Cumulative incidence Viral-load set points
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Vaccine Efficacy of ALVAC-HIV and Bivalent Subtype C
gp120—MEF59 in Adults

HVTN 702

In this phase 2b-3 trial, we randomly assigned 5404 adults without HIV-1 infection to receive the vaccine or placebo

The vaccine regimen consisted of injections of ALVAC-HIV at months 0 and 1, followed by four booster injections of
ALVAC-HIV plus bivalent subtype C gp120-MF59 adjuvant at months 3, 6, 12, and 18

The primary efficacy outcome was the occurrence of HIV-1 infection from randomization to 24 months

GE Gray, NEJM 2021



HVTN 702 Cumulative incidence of HIV-1 infection (0-36 months)
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No. at Risk
Vaccine 2695 2588 2088 1830 1515 1227 950
Placebo 2689 2577 2040 1817 1454 1219 965

Cumulative
Events
Vaccine 80 9 117 127 137
Placebo 85 9 110 120 130

Ge Gray, NEJM 2021



HVTN 702 Cumulative incidence of HIV-1 infection according to sex

A Modified Intention-to-Treat Cohort, According to Sex
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GE Gray, NEJM 2021



IMBOKODO MOSAICO
Ph2b Ph3

Southern Africa Americas, Europe
Predominantly Clade C Predominantly Clade B
Heterosexual Women MSM + TG
Intra-vaginal transmission Intra-rectal transmission
Limited PrEP use Increased PrEP use
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Recombinant vector-based vaccines

= non-pathogenic infectious viruses expressing antigenic protein genes of a pathogen

e Potent immunogenicity in animal and human diseases

* Need to select the proper antigen that will trigger protective immunity

e Activation of innate immunity

e Ability to induce cellular immunity and humoral immunity

* Relative ease of production for many viral and non viral vectors
* Generally favorable safety profile and lack of persistence in vivo

Replicating viral vectors

Persistent, potentially life-long immunity

Limitations
Vector-induced disease induction in vaccinated individuals
Spread of the vector virus in the population
Risk of genetic instability

Volker Understanding modern day vaccines what you need to know 2017

Francis Recent Advances in VaccineTechnologies 2017

Strugnell R, et al. Chapter 3 in: Gargon N, et al. Understanding Modern Vaccines, Perspectives in Vaccinology, Vol 1, Amsterdam, Elsevier, 2011, pp. 60-88
Weiner and Nabel in Plotkin chapter 67 dvpl gene based vectors 2017

Rollier Viral vectors as vaccine platforms: deployment in sight 2011

Ewer Viral vectors as vaccine platforms: from immunogenicity to impact 2016

https://www.ema.europa.eu/en

https://www.tga.gov.au/

Non-replicating viral vectors

Possibility to delete replication gene to create replication incompetent vector
Quickly cleared from body - Safety profile
Same vector can be used for multiple vaccine

Limitations
Generally less robust and/or less persistent immune response
High dose or repeated administration needed/possible for some vectors

34




The Ad26/Ad26+gp140 HIV vaccine regimen provided significant
protection in NHP
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> Binding antibodies to HIV Env together with Env specific T cells post 34 and post 4t"
vaccination correlated with protection

> Functional antibodies, not broad neutralization were found to correlate with protection
> Antibody dependent cellular phagocytosis (ADCP)

Barouch, Tomaka, Wegmann, et al., The Lancet, 2018



® M Safety and immunogenicity of two heterologous HIV vaccine
" regimens in healthy, HIV-uninfected adults (TRAVERSE):
a randomised, parallel-group, placebo-controlled,
double-blind, phase 1/2a study

On day 0, participants received a first injection of tetravalent vaccine (Ad26.Mos4.HIV or placebo) or trivalent vaccine
(Ad26.Mos.HIV or placebo), and those injections were repeated 12 weeks later. At week 24, vaccine groups received a
third dose of tetravalent or trivalent together with clade C gp140, and this was repeated at week 48, with placebos
again administered to the placebo group.

The tetravalent vaccine regimen was generally safe, well-tolerated, and found to elicit higher immune responses than the
trivalent regimen. Regimens that use this tetravalent vaccine component are being advanced into field trials to assess
efficacy against HIV-1 infection.

LR Baden, Lancet HIV 2020
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Proof of Concept study
Imbokodo

Imbokodo, Zulu for “rock”
The Zulu phrase "To strike a woman, is to strike
a rock” refers to the strength and importance of
women in their community

Aim: To evaluate the efficacy of the vaccine
regimen in reducing the incidence of HIV infection

IMBOKODO

Infectious Diseases
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Imbokodo/HPX2008/HVTN 705:

IM BKODO

Population: Sexually active HIV-1 uninfected women (born female), age 18-35 years
Vaccine regimen: 2x Ad26.Mos4.HIV (week 0,12), 2x Ad26.Mos4.HIV+ Clade C gp140 (week 24, 48)

Objective: to evaluate the efficacy of the vaccine regimen in reducing the incidence of HIV infection in
women

Protective Efficacy hypothesis: 50% (lower bound >0%) reduction in HIV-1 acquisition
Status: fully enrolled May 2019
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MOSAICO

HPX3002/HVTN706

A Multi-center, Randomized, Double-blind, Placebo-controlled Phase 3
Efficacy Study of a Heterologous Vaccine Regimen of Ad26.Mos4.HIV and
Adjuvanted Clade C gp140 and Mosaic gp140 to Prevent HIV-1 Infection
Among Cis-gender Men and Transgender Individuals who Have Sex with

Cis-gender Men and/or Transgender Individuals.
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The Future: HIV Preventive Vaccine

Prophylactic Vaccine Aiming at Protection Against the globally predominant

clades of HIV-1

-

Vectors that elicit optimal
immune responses
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Trimeric env proteins for
improved humoral immunity
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MOSAICO - Study design AATEC G

3,800 participants; 1:1 randomization (stratified by site)

Group N Vacc 1 Vacc 2 Vacc 3 Vacc 4 Follow up Primary analysis
Mo 0 Mo 3 Mo 6 Mo 12 Month 24-30
i i i
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Primary Objective and Endpoint

Primary Objective Primary Endpoint

To evaluate the vaccine efficacy Confirmed HIV-1 infections diagnosed
(VE) for the prevention of HIV-1 between Month 7 and Month x (with
infection in HIV-1 seronegative cis- 24<x<30 months) visits in the per-
gender men and transgender individuals protocol (PP) population.

having sex with cis-gender men and/or
transgender individuals.
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Main inclusion criteria

HIV-uninfected cis-gender men and transgender individuals having sex with cis-gender
men and/or transgender individuals who are considered to be at increased risk for HIV
infection. Participants must in the last 6 months have had:
— Any condomless receptive anal or vaginal sex (not included is
condomless anal sex within a mutually monogamous relationship =12

months if the partner is HIV negative or living with HIV and virally
suppressed), OR

— Rectal or urethral gonorrhea or chlamydia or incident syphilis, OR
— Any stimulant use (eg, cocaine, amphetamine), OR
— 5 or more sex partners

Potential participant is negative for HIV-1 and HIV-2 infection <28 days prior to first
vaccination.
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In Italy 74 patients screened




