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Leveraging Early Adolescence to
Prevent TB (LEAP)

Window of opportunity for TB vaccination prior to 1 TB incidence
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A TB vaccine targeted to pre-adolescents
has the greatest public health impact
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“ A vaccine with modest (60%) efficacy prevents
’ '3
tfficay*1 17 million deaths when given to pre-adolescents  |_
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Infants
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Pre-adolescents 10y (school) +

Adolescents/adults (mass campaigns)

NAN

<1 million deaths when given to infants

Knight PNAS 2014
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IMPAACT2035/ HVTNG604: LEAP Study

Primary Obijectives:
1) Safety by HIV status

2) Cellular immunogenicity by HIV and M.tb sensitization status

Sample Size N=480
With HIV Without HIV  Total
IGRA- IGRA+ IGRA- IGRA+

| o | 0 ] 0] w0 ]

UJ

.—//Q ] BCG Vaccine KN KX KN EN
BCG =
vaccine

at birth

Enroliment

at8-1dyearsofage o1 4 ¢ 1o - ” A ® 120 120 120 120 480
Weeks on Study
 Children with HIV: CD4 >200 & virologically suppressed on ART
a « 5IMPAACT & 4 HVTN sites in South Africa %
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= waosower IMMunology Vaccine VPM1002 in HIV-Unexposed
Newborn Infants in South Africa

VF M 1 O 02 Clinical and Vaccine Safety and Immunogenicity of the
5 — ANICarana vacoine - pacombinant Mycobacterium bovis BCG

BCG AureC::hly

+ Live recombinant BCG ~ A - Phase 1HIV-, IGRA- South Africa

) r?CGA,urec,:::hly , * Newborns (no maternal HIV exposure)
» Listeriolysin O disrupts phagosome « N=36 VPM vs N=12 BCG

* 1 MHC | presentation, inflammasome « 2011-2012 (Sponsor VPM)

® PreC||n|Ca| StUdIeS MHCIT MHCI i o 0 NI (T 1oes EFU)
 Improved survival SCID mice' “
« No dissemination? ™

» Rapid scalability (VPM & SlI) .
VPM (Z SERUM INSTITUTE OF INDIA PVT. LTD. B e Teg s pes s

Cyrus Poonawalla Group
» Similar CD4 and CD8 IFNy+ immunogenicity
» Higher magnitude IL-17 VPM vs BCG
* Lower abscess VPM (11.7%) vs BCG (47.1%)

'0"0 N
IMPAACT

aternal Pediatric Adolescent

1Grode JI 2005; Kaufmann Exp Rev Vaccines 2104; 2Nadolinskaia App Biochem Microbiology 2020 "'A10 Clnica Trias Networ,



VPM1002 lower reactogenicity +
immunogenicity vs BCG

1.1,

§ g , W BCG
Phase llb, South African HIV-exposed and HIV- §_ £° & VPM1002
unexposed newborns (N=416 ) g Fo
3 S
VPM1002 noninferior safety vs BCG o § o] ‘
» | grade 3-4 (lymphadenopathy 2% vs 33%) = g, o * b
. 7 ::, —— mwm L] . .; .-
VPIVHOOZ IeSS reactogenlc VS BCG " " Baseline Day 14 Week 6 Week 12 Month&  Month 12
° i 0, o 0.012,
| scarring  (21% vs 74%) o 8
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| ulceration (1.6% vs 22%) el

e ] abscess (<1% vs 14%) 0.008 |

VPM1002 lower CD4 and CD8 immunogenicity vs BCG : oﬁmi gk i‘ k& a

Dar y14 Week 6 Week 12 Month 6 Month 12

CD8 T cell responses
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>4 BCG Revaccination

| ORIGINAL ARTICLI ”

Prevention of M. tuberculosis Infection
with H4:1C31 Vaccine or BCG Revaccination

* Phase 2 HIV-, IGRA- South Africa
* Age 12-17 years

« N=330/arm, partially-blinded

« 2014-2017 (Aeras)

20% 45% 48%
80+

60
40
20

VE (95% Cl)

(01 EE T TR T TS PRI

20 -

-40

QFT QFT  Sustained
>35 >4.0 QFT>.35

sQFT>0.35: BCG (6.7%) vs. Placebo (11.6%)

KEYSTONE 717 SYMPOSIA

Tuberculosis: The Host-Pathogen Interface

March 24-27, 2024 | Keystone Resort, Keystone, CO, United States
Scientific Organizers: Marcel A. Behr, Lalita Ramakrishnan and Kevin B. Urdahl

Phase 2b HIV-, IGRA- South Africa
Age 10-18 years

N=900/arm, observer-blinded
2019-2025 (Gates MRI)

BCG revaccination did not prevent
sustained QFT conversion compared
to placebo over 42 weeks follow-up
(7.1 vs 6.9%)

Vo
Nemes NEJM 2018; | M p A ACT
Schmidt Keystone Symposia 2024



Trial Timeline

CAP555 Approved CTA Protocol
Submitted Al;rlggg;ZO gEgleC')\gg Protocol Dev Initiated v1
MAR2020 JAN 2021 APR 2021 JUL 2022

L

Delayed legal negotiations

SAHPRA GMO CTA
Approved Approved Signed
DEC 2022 MAR 2023 MAY 2024

Shift in Scientific Landscape

3_year CTA de|ay ¢ indemnification
e clinical trial insurance

 MAR 2024: BCG Revaccination Results Presented

 MAY 2024: DAIDS recommends removal of BCG arm

« JUNE 2024: HVTN EMT recommends awaiting efficacy in VPM1002 POD/POR trials
« JULY 2024: Study closed given uncertainty of BCG/VPM1002 pathway to licensure

Delayed
Sponsor
Results

VPM1002 Study Start/End | Publish

Phase 2 infant VPM1002 vs BCG (N=48)

Phase 2a infant VPM1002 vs BCG (N=416)

Phase 2b/3 POI/POD infant VPM1002 vs BCG (N=6,940)
Phase 2b POR adults 18-65y (N=2,000)

Phase 3 POD HHC 6-99 years (N=9,200)

2011-2012 2017
2015-2017 2022
2020-2025* (?)
2017-2023

2019-01/2024 %
| M PAACT

al Pediatric Adol
A DS C llllll I Trials Nehvork



M. bovis whole cell vaccines: a story to unfold

.
<& BCG Revax S VPM1002
TH
@7 GLOBAL FORUM | &10 octaber 024
oNnTB VACC'NES Rio de Janeiro, Brazil
* Phase 3 POD, India Driving innovation from discovery to access
« Household contacts, age 6-18y
« N=9,200 (BCG vs TPT) Phase 2b POR, India
« 2024-2027 (SlI) Adults 18-65y
NCT05330884 N=2,000 (VPM1002 vs Placebo)
2019 — 2023 (SlI)
« Programmatic Roll-out, India NCT03152903
» High-risk individuals
» >50 years Phase 3 POD, India
* Underweight Household contacts, age 6-99y
» Diabetes N=9,200 (VPM1002 vs MIP)
» EtOH/smoking 2019 — 2023 (ICMR)
* February 2024 — present (NIRT) CTRI/2019/01/017026 g_\.’

International Maternal Pediatric Adolescent
AIDS Clinical Trials Network
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Learning from the past: whole cell vaccine efficacy
modified by prior mycobacterial exposure

| NTM exposure/ | age 1 VE

BCG ReVAC Cluster RCT, 9y FU

Sy
-

......

Overall VE 12% (-2-24%)
+Prior BCG!:
Age <11 Salvador (| NTM) POD VE 33% (3-54%)

No prior BCGZ: POD VE 25% (3-43%)

Baretto Vaccine 2011; 2Pereira Lancet ID 2012
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What other TB vaccine candidates can we evaluate?

Whole cell

Protein
Subunit

Viral
vector

MRNA

LTI
\
~—
—

“eeaar®®

MTBVAC
BAR-904
MHE
RUH

(Biofabri) 2 await HVTN60S study pause

No POl -2 not likely to move forward

Pending efficacy signal for POD trial
Rx vaccine, low enthusiasm

ID93/GLA-SE Study product available via DAIDS

(Gates): No access to study product
(SSI): pending Phase1a/1b ~2026

No POR; SSI halted development
Unlikely study product access (China)
Unlikely study product access (Russia)

Low enthusiasm

O
(BioNTech): Voo

pending Phase 1~2026 IMPAMACT

lllllllllllllllllllllllll



M ® 1D93 and GLA-SE

Mtb-specific

A | Resiz | Rv2608
* |ID93: Four Mtb antigens
Virulence (3)
Latency (1)

ID93

M. bovis cross-reactive

* Synthetic oil-in-water emulson

Glucopyranosyl Lipid A Stable Emulsion
TLR4 agonist

* Dominant Th1 response

| Mtb CFUs after NHP challenge J

Bertholet Sci Trans Med 2010; Misquith Colloids and Surfaces 2014 IMPAACT
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Phase 1 HIV-, IGRA-/+ South Africa
Age 18-50 years
N=66 (15/vaccine arm) Vaccine:
placebo 5:1
3 IM doses (d0, d28, d112)

* Dose finding x 4 cohorts

Overall AEs Mild

Higher injection site pain in IGRA+
100% vs 60%, p=0..02

Milk flu-like symptoms more frequent in
IGRA+ vs IGRA-

Robust CD4 immunogenicity, poor induction
of CD8 responses

« Peak CD4 immunogenicity by dose 2
Higher polyfunctional CD4 responses in
IGRA+ vs IGRA-

CD4 Cytokine+ (%)
Rv2608

0-8 —— p<0-0001
I1 _ — p<0:0001
8:3: —— p<0-0001
—— p<0-0001

0-2

0-fors—pe—
$ 28 112 196 294
Study day

0-20
0-15

0-10 -
0-10

ID93/GLA-SE is safe and elicits robust
CD4 immunogenicity after 2 doses

CD8 Cytokine+ (%)

Rv2608 Kruskal-Wallis

'I' p=0-08

Study day

'Oﬂo
[ M PAACT
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lllllllllllllllllllll



ID93/GLA-SE peak immunogenicity after
& 3 doses in South Korea

Phase 2a, South Korea

» Age 19-64 years, HIV-/IGRA- healthcare workers 400 - ]
« N=107 @ Placebo (Cohort 3)
3 IM doses (dO, d28, d56) - £ 2ug 1093 + 5 pg GLA-SE (Cohort 1)
% ol - 10 pg ID93 + 5 pg GLA-SE (Cohort 2)
o
- All AEs 51/91 (48%), most mild |
» Severe AEs 3/107 (3%), all unrelated %
« Vaccine-related: E?

» AEs 26/107 (24%)

» SAEs: 0/107 (0%)
e Dyspepsia 4/107 (4%)
e Nasopharyngitis 3/107 (3%)
e Headache 2/107 (2%)

Phase 2b/3, SE Asia (Quratis) QTP101
Age 14-45 years (3 doses) 09 0
AR |M‘p’mT
2025 — 2029 (?) Choi Infect Dis Ther 2023 memsesmcns st rorces

lllllllllllllllllllll
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LEAP-2: Proposed Study Design

/i ,,ffj ID93/GLA-SE Vaccine

—//
BCG
vaccine .
n=56

ot birth > Placebo

Enroliment : . .
at 9-14 years oTage SRR 2 48
Weeks on Study
Study Livingrwith HIV Living Without HIV
Product IGRA+ IGRA- IGRA+ IGRA-

ID93/GLA-SE

Placebo

‘Oﬂo N
IMPAACT

International Maternal Pediatric Adolescent
AIDS Clinical Trials Network
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Proposed Study Objectives

Primary Objectives:

1) Safety (overall)
2) Cellular immunogenicity (wk 10)
by HIV and M.tb sensitization

Secondary Objectives:

1) Cellular immunogenicity (wk 48)
by HIV and M.tb sensitization
2) Humoral immunogenicity

by HIV and M.tb sensitization
3) Safety by HIV+/- and M.tb
sensitization +/-

80% Power
Minimum
Placebo | Detectable | Minimum
Arm Adverse | Detectable
Adverse | Event Rate | Difference
Vaccine | Placebo | Event Vaccine | (Vaccine —
Arm Arm Rate Arm Placebo)
28 14 1.0% 37.2% 36.2%
2.5% 41.3% 38.8%
5.0% 46.8% 41.8%
7.5% 50.7% 43.2%
10.0% 54.0% 44.0%
56 28 1.0% 22.9% 21.9%
2.5% 26.2% 23.7%
5.0% 30.8% 25.8%
7.5% 35.3% 27.8%
10.0% 39.2% 29.2%
112 56 1.0% 13.2% 12.2%
2.5% 16.7% 14.2%
5.0% 21.3% 16.3%
7.5% 25.4% 17.9%
10.0% 29.0% 19.0%

)
U O
Internati | Maternal Pediatric Adolescent
als Network

ational Mat
AIDS Clinical Tri



Td Differences in Immunogenicity by IGRA status

A Phase lla Trial of the New Tuberculosis Vaccine,
MVABSSA, in HIV- and/or Mycobacterium
tuberculosis-infected Adults

Thomas ). Scriba'*, Michele Tameris'*, Erica Smit', Linda van der Merwe', E. Jane Hughes',

Blessing Kadira', Katya Mauff?, Sizulu Moyo', Nathaniel Brittain’, Alison Lawrie?, Humphrey Mulenga’,
Marwou de Kock', Lebohang Makhethe', Esme Janse van Rensburg', Sebastian Gelderbloem?,

Ashley Veldsman', Mark Hatherill', Hendrik Geldenhuys', Adrian V. S. Hill>, Anthony Hawkridge’,
Gregory D. Hussey', Willem A. Hanekom', Helen McShane?!, and Hassan Mahomed'!

SFC per million PBMC

1750
1250

750
750+

500+

250+

—=— Group 1 (M.tb infected)
—— TB008 (M.tb uninfected)
AUC comparison: p = 0.159

+

o~

L) L}
AR R e PP P

Days post-vaccination

Safety and immunogenicity of candidate vaccine M72/AS01g in
adolescents in a TB endemic setting

Adam Penn-Nicholson®*!, Hennie Geldenhuys?®!, Wivine Burny?,
Robbert van der Most?, Cheryl L. Day <9, Erik Jongert®, Philippe Moris®,
Mark Hatherill 2, Opokua Ofori-Anyinam 2, Willem Hanekom?:2,

the Vaccine Study Team,

8 <0.0001
-~ 6 o023 <= QFT-
£ . T = OFT+
§ 4um
- 0.0048
3 s
+
(4]
£
£ o
oy
g
:
O=

E Vs
Study Day I M pAACT

International Maternal Pediatric Adolescent
AIDS Clinical Trials Network
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Differences in Immunogenicity by HIV status

Long-term safety and immunogenicity of the
M72/AS01 candidate tuberculosis vaccine
in HIV-positive and -negative Indian adults
Results from a phase Il randomized controlled trial

Nagalingeswaran Kumarasamy, MBBS, PhD? Selvamuthu Poongulali, MBBS, DGO?,
Faith Esther Beulah, MSc?, Elaine Jacqueline Akite, MSc®, Leo Njock Ayuk, MD®, Anne Bollaerts, MSc®,

Marie-Ange Demoitié, MSc®, Erik Jongert, PhDP, Opokua Ofori-Anyinam, PhD®, Olivier Van Der Meeren, MD®”

Overall sustained M72-specific polyfunctional CD4

immunogenicity over 3 years follow-up

Lower CD4 immunogenicity in ART-naive vs HIV+ART+

Await immunogenicity findings by HIV status:
MESA Trial (M72)
* No difference M72-specific
|lgG/CD4 HIV+ vs HIV-

40 1

3.0 4 I
20 . T ] T

18

08 4

06 4

|
0.4-‘
|
|

0.2

WL “;!L l!lh

M72-specific cD4* T cells (%) expressing at least 2 immune markers
b=

(Kah n IUATLD 202 3) HIV+ART+ HIV+ART- l HIV- :
HVTN605 (MTBVAC) e
Wilcoxon rank-sum test p-value
e | DY | D 1 D% |08 ] P e YR "
HV+ART+ vs HIV+ART- 023 0.096 0.012 0.015 0004 <0.0001 <0.0001 <0.0001 <0.0001
HV+ART+ vs HIV- 0744 0615 0.911 0.119 0002 <00001 0.001 0.002 0.001
HV+ART- vs HIV- 0.168 0.036 0.015 0.340 0.761 0.036 0.025 0.000 <0.0001

AIDS Clinical Trials Network




Optimizing Timing of TB Vaccine for Roll-Out

19
Pre-
Infant adolescent Adult
BCG Td(ap)
A A
DTaP/Hib/IPV Td
HBV, RV
PCV13 ! !
9-14 years

I

GAP: No other trials include TR Sniane
thls age group with sufﬁment sampl_e iAge 12-14 oas .
size to assess safety/immunogenicity | N=26 | wA\»
(overall), or by HIV/IGRA status oS i IMPAACT



Pre-licensure phase 2 studies are critical to avoid

20

Phase 1
Safety+
Immunogenicity

delayed vaccine roll-out in school age children

Phase 3
| POD |

Phase 2 I Phase 4
Safety+ Effectiveness

Immunogenicity

Licensure/policy
i q{a;lelkeeper: - &one
what N is enough”
7 IMPAACT



|Mma Accelerating impact of new TB Vaccines
21 e for Children and PLWP with HIV

Pre-trial MTBVAC @ Concurrent Phase 2a
% Candidates in Phase 2b/3

Pre-trial ID93/GLA-SE

2024 2026 2028 2030 2032
t Pro-tri H107 (2)
re-trial
BNT164a/b (2) Advance
‘ _ Phase 1> 2
Az el Candidates

Phase 1 Complete:

° H107/CAF10b(SS|) (Sponsor-
- BNT164a1/b1 (BioNTech)

Phase 1 dependent)
Complete?
« hCMV/TB 000
B & v
ACTG IMPAACT

HIV VACCINE = " international Maternal Pediatric Adolescent
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Thank You

EMORY - Children’s

Pediatric Research Alliance

EMORY EMORY
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l s MTBVAC

M. bovis

Virulent

Attenuation by
subcultivation
(1908-1921)

Regions of difference absent in M. bovis

compared to M. tuberculosis

4—1 RD11 H RDIOH RD9 H RD8 H RD7 H RD6 H RD5 H RD4 I—

BCG
Attenuated

Loss of RD1

(ESAT6/CFP10)

M. tuberculosis
Virulent

MTBVAC
Attenuated

Rational attenuation
by genetic
engineering

Deletion of phoP

« MIBVAC retains ~25% Mtb T cell epitopes absent in BCG

» Preclinical mouse studies: survival in SCID; 1 protection vs BCG

BIOFABR

wws  Universidad
A8l Zaragoza

Virulence factors:
and fadD26 genes PhoPR, PDIM

IMPAACT

Arbues Vaccine 2013  Gonzalo-Asensio Frontmymnok20:74
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MTBVAC safe and elicits high CD4 responses in infants

» Phase | South African infants (N=36)

* No related SAEs (1 death MTBVAC)
 Similar reactogenicity MTBVAC vs BCG

« Higher CD4 responses up to 1 year MTBVAC vs BCG

» |IGRA conversion in MTBVAC recipients
» dose-related [7/9 (78%) high-dose]

» Phase 3 POD(Biofabri)
« N=7,120 infants, South Africa
o 2022 -2029 (NCT04975178)

« Phase 2a (DAIDS, HVTN60S)

« Age 12-45

« N=276 HIV+/-, IGRA+/-, South Africa
« 2024-2025 (NCT05947890)

. Phase 2b/3 (Biofabri/IAVI)
. Age 14-45, IGRA+

- N=4,300 HIV-, IGRA+

. 2025 (2)-2028 (NCT06272812)

Any cytokine-expressing® CD4 cells (%)

0-026
0-5 —
> ' <0-001§ '
I 0-002§ !
| —— |
0-4
0-3- 0-852
0-005§
| ]
0.2 0-038
= o
0-1 ;
0 1 1 1 1
BCG MTBVAC MTBVAC MTBVAC

group 2:5x10°CFU 2-5x10*CFU 2-5x10°CFU

1 year
Tameris & Mearns et al, Lancet Respir Med 2019
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