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THE TREATMENT GAP IN CHILDREN

1.8 MILLION

CHILDREN DO NOT HAVE ACCESS TO ART

2.6 MILLION

CHILDREN LIVING WITH HIV

820 000

CHILDREN ON ART

@UNAIDS



Highly active antiretroviral therapy

Y

Minimal infectious disease
{(suppression of HIV-1 plasma viraemia, immune reconstitution)

BUT DOES NOT ERADICATE INFECTION

Vertically HIV-1-infected children have to be treated
with HAART for their entire life

Y Y Y

Short- and long-term Poor adherence Viral resistance
toxicity

NEED OF NEW THERAPEUTIC STRATEGIES

Disease-modifying therapies
{therapeutic vaccination, immuno-modulatory therapies, etc.)

Palma P. et al, Journal of Virus Eradication 2015; 1: 134-139



Active HIV replication Antiretroviral drugs suppress HIV HIV rebounds after cessation of
replication to undetectable levels therapy

L™ START STOP

Circulating virus

Limit of detection

HIV Remission Time

Time

adapted Deanna A Kulpa' and Nicolas Chomont*2 Joumal of Virus Eradication 2015; 1: 59-66




Cost-effectiveness of HIV Remission Treatment

2020 2040

ART and monitoring

HIV remission

— treatment will be
cost effective

if $1400 or less

ART 2 6 months 6 months
. . 95% control
VL suppress Remission 3 mo VL
High CD4 treatment ]
ART
interruption

HIV remission interventions would have to be inexpensive and highly effective to be
cost-effective for the general HIV population

Phillips, Lewin, Deeks, Hallett, J Infect Dis 2016



HIV remission is uncommon
even in early treated people

VISCONTI

n=14 (15%)

SPARTAC
n=4 (9%)

Primo-SHM
n=4 (5%)
Seattle
CASCADE n=1 (5%)
=11 (5%
| (5%) San
ACTG mixed ~ Diego
n=1 (5%) 0% Al

Swiss2 =
\Oi/o/_ Ped case

reports /
VISCONTI (Hocqueloux L, 2010; Saez-Cirion A, 2013): SPARTAC (Fidler S, 2013, Stohr 2013); Swiss 1 (Gianella S,
2011)

Primo SHM (Grijsen ML, 2012); Cascade (Lodi S, 2012) Seattle (Maenza J, 2015); ACTG mixed (Li J, CROI 2015)
San Diego (Gianella S, 2015); Swiss 2 (von Wyl V, 2011); A371 (Volberding P, 2009); Ped (Ananworanich J, 2015);



HIV Remission:
Complex Interplay between Reservoir and Immunity

Rapid ART initiation
Low HIV DNA and HIV
RNA
Absence of residual
viremia
Poor viral replicative

fithess il li

Broad T cell responses
Less exhausted T cells
Strong NK cytotoxicity
Less immuneactivation
and immunesenescence

Williams JP, eLife 2014; Etemad B, 2015 CROI; Hurst J, Nature Communications 2015;
Frater J, AIDS 2014; Scott-Algara D, 2015 CROI; van Guick E, Plos One 2012
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The uniqueness of the early treated children model

Ability to mount

Informative model

HIV ST
specific Thymic T cell HIV latent Viral anf:l mantom for
antibody output compartment | reservoir diversity rel;n:‘ni:eto immunotherapeutic
response vac::)inations studies
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Legend

HIV specific antibody

9 Naive T cell

’q Memory T cell

@ Integrated HIV-DNA

Single variant HIV virus

-i} HIV variants

Palma P. et al, Journal of Virus Eradication 2015;1:134-139

Palma P et Lancet Infect Dis 2015; 1108-14
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RV534: HVRRICANE

HIV Vaccine to Reduce Reservoir in Children & Adolescents
Network (EPIICAL)

Protocol Title: Phase I, Proof of Concept, Open-Label, Randomized Clinical Trial to
Evaluate the Safety and Effects of Using Prime-boost HIVIS DNA and MVA-CMDR
Vaccine Regimens with or without Toll-like Receptor 4 Agonist on HIV Reservoirs in
Perinatally HIV Infected Children and Youth

National Institutes
of Health



Conceptual Framework

HIV-specific
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Collaborative Study

MHRP
Vaccines
US FDA IND submission
Regulatory
Data management
Coordinating center

Laboratories

Reservoir: Deborah Persaud
Immunology: Paolo Palma

RNA seq: Savita Pahwa
Single copy RNA:
Robert Gorelick

Principal investigators
Paolo Palma
Merlin Robb

Clinical sites
S. Africa: Mark Cotton
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Italy: Paolo Palma




Preclinical trials in
animals model
Virology198:82-90
AIDS Res Hum
Retroviruses.16:1269-

The PEDVAC trial TIME LINE

oU.

Evaluation of immunogenicity of
the multiplasmids DNA vaccine
(HIVIS) in animal models
J Immunol. 173:7078-89
Vaccine. 16;22:1810-9.

Writing of the

PEDVAC protocol and

submission to the

regulatory authorities

Final acceptance of the
protocol by the AIFA,
ISS and Hospital

Ethical Committee

1998-2000

2001-2002

2002-2004 2005

2006

2007 2008 2009

2010/11

First data in HIV infected
humans with a single DNA
plasmid

Lancet 351:1320-1325

Enrollment of 40 healthy
volunters in a randomized trial
with the HIVIS vaccine.

J. Inf. Dis 198(10):1482-90

Enroliment of the first
pediatric patient in the
PEDVAC study

Completion of the
vaccine schedule in the
arm B- Publication of
the preliminary safety
data Vaccine 2011,
PLOSone 2014 and
Vaccines 2014




ELSEVIER

journal homepage: www.elsevier.com/locate/vaccine

Contents lists available at ScienceDirect
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The PEDVAC trial: Preliminary data from the first therapeutic DNA vaccination

in HIV-infected children
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Palma P et al .Vaccine. 2011 Sep 9;29(39):6810-6




Therapeutic DNA Vaccination of Vertically HIV-Infected Children: Report of the First Pediatric Randomised Trial (PEDVAC)

GROUP A Controls GROUP B Vaccinees
Female/Male 6/4 6/4
[ Enrollment ] Assessed for eligibility (n= 25) Age (years) median (range) 12,0 (8,1-16,3) 11,5 (6,3-14,3)
CD4+ percentage median (range) 35,5 (28-47) 34 (28-42)
Excluded 5 CD4+ no. of cells/mm?, median (range) 748,5 (423-1188) 798 (497-1094)
Clude n=
xeu (, ,) . o _ Median time in months with HIV<50 copies/ml| before study entry 101 (13-156) 69 {12-137)
+ Not meeting inclusion criteria (n= 0) (range)
—*| . Declined to participate (n= 5) P ——— 510 P
s Other reasons (n=0) ’
ART: 2 NRTI/NNRTI 5/10 6/10
Median time in months with the same ART (range) 12 (12-42) 16,5 (9-46)
Randomized (n= 20) Early ART treated children within the first year of life 2/10 2/10
! Distribution of adverse events in the Pedvac study
) 20
L4 [ Allocation ] y
Allocated to Group A (n= 10) Allocated to Group B (n=10) 18
ART ART + HIV-DNA VACCINE
+ Received allocated intervention (n=10) + Received allocated intervention (n= 10) 16
+ Did not receive allocated intervention (n= 0) + Did not receive allocated intervention (n= 0} o
£ 14
5
h 4 [ Follow-Up | 8 12
Lost to follow-up (n=0) Lost to follow-up (n=0) %
S 10
Discontinued intervention (n= 0) Discontinued intervention (n= 0) S
g 8
o el ____
E I Total number of I
( ] z 6 I adverse events in :
) { Analysis ) . 4 : vaccine Group B |
Analysed (n=10) Analysed (n=10) 4 ——ee=== ;‘=Ji|
+ Excluded from analysis (n= 0) « Excluded from analysis (n=0) ” Tgta' number of I
adverse events in I
2 ‘ control Group A 1
e
0 Waccine related
4 4 4 4 L2 4 & 4 L3 4 5 4 adverse events
2 < % % % % 2 %

[4 L 4 73 75

OPENaACCESS Freely available online @PLOS | ONE 1st Dose 2nd Dose  3th Dose athbose PalmaP etalPLoS One. 2013 Nov 28;8(11):€79957




[y
OPEN @ ACCESS Freely available online @PLOS | ONE

Therapeutic DNA Vaccination of Vertically HIV-Infected
Children: Report of the First Pediatric Randomised Trial
(PEDVAC)
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Palma P et al ; PLoS One. 2013 Nov 28:8(11):e79957. Palma P. et al Vaccines (Basel). 2014 Jul 17;2(3):563-80




HURRICANE Time line

Submission of Changes in
UO1Application study protocl Merlin Robb
Pl: Jintanat and takes over
Anawoarnich/Paolo resubmission to || Jintanat
Creation of the Palma the DAIDS Ananworanich
EPIICAL
consortium
2015 2016 2017 Jan 2018 Marc 2018- Sept 2018  November 2019
2018

Pubblication of the i
NIH grant: Pilot Notice of Award Submission of
Clinical Trials the protocol to
Targeting HIV-1 the SAPHRA

Reservoirs in
Children (UO1)




HVRRICANE STUDY DESIGN

Arm 1 -~
n=10 N
5 /(_l ﬁO (o U
yneRsrraT Week 0  Week 4
ey ART HIVIS-DNA MVA

Week 24 Week 36

'dea

- ART HIVIS-DNA MVA Cervarix/TLR4 Week 0 Week 4
Randomized Afm 3 / ;,;“ f

AE @O Vs O OF

Week 24 Week 36

/

A

(n=25) \(n ﬁ f f
Cervarix/TLR4 Week 0 Week 4

Week 24

’

Enrollment Criteria

HIV perinatally infected

Know their HIV+ status

Initiated ART prior to 6 months of age

Male and female = 9 years old

In generally good health

Plasma viral load < 200 copies/ml on ART at screening

CD4 count above 400 cells/mm? at screening

Participants of childbearing potential who are sexually active must be willing to practice effective contraception during the study
Negative urine B-HCG (human chorionic gonadotropin) pregnancy test for any female of childbearing age (post-menarche)
Availability for follow-up for planned duration of the study

—
CONORWN =

11. Passing a test of understanding is required for participants = 18 years old or the parent(s)/legal representative of participants < 18 years old before consent.

12. Written informed consent from participants = 18 years old or parent(s)/legal representative of participants < 18 years old. Assent by participants aged 9-17 years old will also be required.

13. Laboratory criteria within 8 weeks prior to enroliment




Developed by P Earl and B Moss, Laboratory of Viral Diseases, NIAID, NIH
Produced by Walter Reed Army Institute of Research

Deletion II Deletion III
mH>5
mva ™MH
gp150 env “I:1: B protease / &H—
Subtype E Subtype A
CM235 CM240

*Modified Vaccinia Ankara



Needle-free Injection: How does it work?

Muscle Tissue (Intramuscetar)
Fatty Tissue (Subcutaneous)
Dermis.

i

Calibrated spring force allows for injection of vaccine or
therapeutic into intramuscular tissue
Single use, sterile, disposable needle free syringe
Reusable injector (validated to 20,000 uses)
[ Vial adapter

Pharmajel



Specific Aims

- Aim 1. To quantitate and characterize the HIV
reservoirs before and after HIVIS DNA £ TLR4
agonist and MVA-CMDR vaccination

- Alm 2: To characterize HIV-specific cellular and
humoral Immune responses before and after

vaccination and assess their relationship to the HIV
reservoir endpoints



Hl\f-ggci.&c CoE+ and CD4+ T cell responses:
» Multicolor flow cytometry (BD FACSymphony A3) and ICS upon in vitro stimulation with HIV peptide pools
= Fluorospot T upon in vifro stimulation with HIV peptide pools

Immunophenolyping (BD FACSymphony A3) and plasma protein profiling (Olink)

M‘dw O?_.lLulQ'I" C‘;EQ&DX.%' (BD FACSymphony A3):
= Infected cell elimination assays against HIV-1 infected BES_LAV cells
= Antibody- dependent NK cell activation assays against HIV-1 infected BES_LAV cells

HIV antibodies ond weukbrolizakion ockiviby

- ot sne cxpreon on FEHEs

Grene expression O‘F HIV"E'P‘EC'I'.'F'I'.C C D%+ (identified as mICAM+ upon in vitro stimulation
" with HIV peptide pools) ahd CDg+ (identified as CD40L+ upon in vitro
stimulation with HIV peptide pools) T €@lls (Fiuidigm)

To do List for the
HVRRICANE (RVSE34) STUDY




Detection and sorting of HIV specific B and T cell responses and evaluation of their
Transcriptomic profile .

Lightning-Link ® conjugation kit
in vitro stimulation Cell RT-PCR
with vaf:cme sorting Fluidigm gp140 /ea/
peptides .
’ J *
ap140-PE
PBMCs e B i _—
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H1N1 Stimulated Cotugno N et al AIDS. 2020 Apr 1;34(5):669-680.
Rinaldi S et al J Immunol. 2020 Feb 1;204(3):540-549.




Study Product Administration Summary

(Data as of EOD 260CT2022)

Week O Week 4 Week 24 Week 36
(n:pI:\r:nmed for Visit Vaccinated Visit Vaccinated Visit Vaccinated Visit Vaccinated
each arm) n n(%) n n(%) n n(%) n n(%)
Arm 1 (n=10) 10 10 ( 100%) 10 10 ( 100%) 5 5 (50.0%) 0 0 ( 0.0%)
Arm 2 (n=10) 10 10 ( 100%) 10 10 ( 100%) 5 5 (50.0%) 0 0 ( 0.0%)
Arm 3 (n=15) 5 5 ( 100%) 5 5 ( 100%) 3 3 (60.0%) 0 0 ( 0.0%)

All Arms (N=25) 25  25(100%) 25 25(100%) 13 13(52.0%) O 0 ( 0.0%)



Local Reactions, WK24 (immediate + days 0to 7)
Data as of EOD 260ct2022
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Systemic Reactions, WK24 (immediate + days 0 to 7)
Data as of EOD 260ct2022

1 Oral Temperature 2 Fatigue, unusually tired 3 Headache 4 Muscle aches
251
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Innovation

* First prime-boost HIVIS DNA/MVA-CMDR therapeutic vaccines in
long term virological suppressed children

* First prime-boost HIVIS DNA/MVA-CMDR therapeutic vaccines in
children to explore its impact on the reduction of HIV reservoir

* Novel strategy to deliver HIV-DNA vaccine
pharmajet stratis needle free device- First time in children

* Novel strategy giving a licensed vaccine to adjuvant HIVIS DNA
« HPV vaccine, Cervarix with TLR4 agonist

» Support EPIICAL’s long-term goal to develop optiized proof of
concept vaccine studies in children




Diagram summarising immunotherapeutic strategies targeting the latent HIV reservoir.

antibodies
- Fc modifications

LS &=
variants “ii

Multispecific Al
bNAbs

“mukiapesifc m&h
|

Created with BioRender.com
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cells

Latent HIV-infected
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Lee, Ming J.; Fidler, S.; Frater, John. Current Opinion in Infectious Diseases: February 2022 - Volume 35 - Issue 1 - p 31-41
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https://journals.lww.com/co-infectiousdiseases/toc/2022/02000

Combination Strategies Towards HIV Remission

Persis

Control <t Durable

reservolr remission
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