KOCH-METSCHNIKOW-FORUM
MEYHHMKOB-KOX-®OPYM

ISTC Conference
Pediatric Multidrug Resistant Tuberculosis:

Emerging Global Challenge,
November 14 and 15, 2011

TB Vaccination — Global Experience




Nothing new from the TB front?

v" Diagnostics: Sputum microscopy (R. Koch, 1882); cultural
groth

v Therapy: Combination therapy Isoniazid, Rifampin,
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Insufficient, esp. in HIV patients

v Therapy: Combination therapy Isoniazid, Rifampin,
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exogenous reinfection

latent active

strong cellular immunity weak cellular immunity
containment to granuloma exacerbation, spread
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post - primary tubercuolsis

immunosuppression
(malnutrition, HIV, aging,
immunosuppressive drugs etc.)



Consequences for vaccine development

v" intracellular pathogen: Priming and boost of the cellular
Immune system,;

v dormant infection: pathogen sleeps, immune system must
attack anyway
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v" Live vaccine: attenuated M. tuberculosis or recombinant M.
bovis BCG

v" subunit vaccine: Subunits (immunodominant antigens,
peptides etc.)




Table 1

Vaccine candidates in the pipeline

TB vaccine candidates in the clinic.

Vaceine Source Stage Description
Priming vaccines
BCG30 UCLAAeras Phase 1 fBCG with plasmid overexpressing AgB5A
us
VPM-X Max Plank/VPM/TBVI Phase 1 rBCG with chromosomal expression of listeriolysin
. Europe
AERAS-IBCG Aeras Phase | (2009) rBCG with chramosomal expression of perfringolysin
us and AgB5A, AgBBB, Rv3427, rpfA, B, rpfG,
and Dos R regulated proteins
Viral vectored booster vaccines _ _
MVABSA/AERAS-485 Oxford/Isis/Aeras/Emergert Phase lib Recombinant modified vaccinia vectored
Europe, Affica vaccine expressing Ag85A

AERAS-402/
Crucell Ad35

Crucelliferas

Protein booster vaccines

GSK M72

Hybrid |

HyVac 4/AERAS-404

GSk/Aeras

S5l/Intercell/ TBV

Sanofl Pasteur/SSlintercell/Asras

Phase | and lla
(W)=

Phase | and lla
Europe, Africa

Phase | and lla
Europe, Africa
Phase |

Europe, Africa

Recombinant adenovirus 35 expressing
antigens Ag 83A, Ag 858, and Mtb10.4

Fusion molscule comprised a protsin from
the PPE family Rv1196 and an inactive serine
protease Rv0125 with AS01 adjuvant

Fusion molecule comprised Ag858 and
AGESAT-6 with adjuvant 1G31

Fusion molecule comprised Ag85B

and Mtb10.4 with adjuvart 1031




| Status as

Type of Vaccine ! | Product description 5 i Indication | of 2009
VPM 1002 rBEﬁ Prague strain expre&smg n_sterroiysm and Mau Planck, 'h"akzir_lg Projekt i ﬁ" | Phase |
__________________________________ carries a urease deletion mutation ______{ ManagementGmbH,TBvI gy T
i i BCG Tice strai ing 30 kDa Mth : | Phase |
f ice strain expressing b Phase
rBCG30 UCLA, MIH, NIAID, Aeras
antigen 858; phose | completed in U.5.. il Q [not active]
Oxford MVASSA / Modified vaccinio Ankaro vector expressing .
AERAS4SS | Mebontigen8SA T . SEIIT | rheens
Crucell AdBS} | Replication-deficient adenovirus 35 vector i !
Viral Vectored ! : : | Crucell, Aeras Phase Il ;
oed  perasa02 | expressing Mibontigens 854,856, 1ez0a | el Aeres (@ | Phesell
H Replication-deficient adenovirus 5 vector . . i
AdAgBSA | expressing Mth antigen 85A | McMaster University O® Phase |
i i Adjuvanted recombinant protein composed of
| Bybrid-1+1C-31 i 551, TBVI, Intercell Phase lla
e bangensassonaesars | ssTewimereet (@ OR | hasets
i Adiuvanted recombinant pmrem rnm,cmsed nf 1
1 i S5 [ ;
e H”"br'“ L Mtb antigens 858 and ESAT-6 | 8 o® E | Phased
R T l - -___"_-_-__"___r__"_-_-__-"
Protein | i Recombinant protein composed of a _fusmn of i {
| M72 i @Sk, Aeras Phase ||
{ i Mth nnngens R‘I.-".II_?E nnd HuﬂIE & adfuvant g K @ H '
c.__.....__.._._.._._..__..... el el A R :_._...._._..___.. ..___.._._...._._..___......_Ji..__._..._._._._...___JI T RN ST
| A.djuh-‘ﬂﬂl'f’d remmbmn'nr protein composed a,r' ! 851, Sanofi-Pasteur, Aeras, 1 | )
e ERASI04 i o fusion of Mtb antigens 858 and TB10.4 | Intercell | @ § Figeed
: i i !
| RUTI E Fragmented Mtb cells :;;h;“! Farma, 5.4 Bacaiona, - @®[PINT J Phase |
{ 1 B
S | — R . A i g
kiar i Inactaunted whole cell non-T8 mymbacrenum, i ;
i M. vaccae i phase Il in BCG-primed HIV+ population i NIH, Aeras, Immodulon i ® [P1] [IT] | Phase Il

| completed; reformulation pending | ’

i
1
i
H
J_-.....__.__...._._-.....1-
l

e .._J\.__.. SEeS Sl

*communicated by b',' the Wuhan | @E E | Phase!
| [not active]

* | Wholezell extract: phase | completed in Ching |
| M. smegmatis | Whole cell extract; phase | completed in China | rek. e DAl B diries |
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Induced apoptosis of macrophages by
rBCGDureC:Hly-listeriolysin
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NN
Vaccine Efficacy against TB

2/ Pathogen Vaccine
BCG r-BCGAureC:Hly
Lab strain 13-fold reduction 130-fold reduction
(H37Rv)
Clinical isolate 3-fold reduction  200-fold reduction*
(Beijing family)
* From 1,000,000 auf 5,000 organisms in the lung

(99 5% growth |nh|b|t|on) Grode et al., J. Clin. Invest.,
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The Future

Compete

Take the best of both:
Combine heterologous prime / boost

with super prime Postexposure vaccination

with heterologous super boost
Unvaccinated 1
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miliary TB) // pulmonary TB)

7/

»
>

~— 1to5year | 5 to 30 year ' > 30 years




The Future

Box 1 Prime-boost strategies for preventing different forms of TB disease

Immunization strategy

Prevention of clinical
pathology

TB vaccine candidates

BCG replacemant/prime Boost

Meningeal/miliary TB Pulmaonary TE

Live rBCG expressing
Mtb antigens

Viral vectored, for example,
vaccinia, adenovirus-35

Live rBCG with endosome
pertubation properties

Proteins with adjuvant,
for example, BSA/ESAT-6 IC31,
B85A/10.4 1C31, 72f ASD1

Live attenuated Mtb

Latency vaccing/immunotherapy
Reactivation TB (pulmeonary TE)

Live or acellular vaccines containing
latent stage antigens, for example,
Rv3427, DosR regulated antigens, HBHA

rBCG—recombinant BCG; HEBHA—heparin-binding hemagalutinin.

A . .
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Next steps

v" Further improvement of rBCG vaccine candidates
v" Introduction of latency antigens

v" Introduction of cytokine genes
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