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Epidemiology of human TB in 21st Century @

8.6 million new cases in 2012

¢ 1.3 million deaths in 2012

* Resistance:
- MDR-TB
- XDR-TB
- TDR-TB

* Overlap with HIV epidemic
« Burden of latent infection
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TB Control @

* Active treatment
— Need new drugs

* Rapid and accurate diagnosis
— Need better diagnostic tests

* Prevention:
— Need a more effective vaccine than BCG
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BCG £l

* Live attenuated M. bovis
* First used in 1921 (per os)

» Efficacy:

— Good
« Disseminated TB and TB meningitis
* Leprosy
— Bad
* Lung disease — at any age
« Boosting (Rodrigues et al, Lancet 2005)

BCG Protective Efficacy — Meta analysis &

« 70 trials; spanning 46 years

CONTROLLED TRIALS

» Efficacy of 0% - 80%

* Average reduction in
incidence of 50%

» Latitude has major influence
on efficacy
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Why doesn’t BCG work?

« Different strains of BCG
* Nutrition

* Exposure to environmental mycobacteria
— Masking (Black et al, 2002)
— Blocking (Brandt et al, 2002)
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Tuberculosis in humans
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What do we know about protective immunity

» Essential:
— CD4+ T cells
- IFNy
— TNF
* Probably important:
— CD8+ T cells
— yd Tcells
— CD-1 restricted T cells
- IL-17
- 12
* May be relevant
— B cells and antibodies
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Potential vaccine types

* Whole organism
— Improved BCG
— Attenuated M.tb

» Subunit - choice of vector and antigen
— DNA
— Protein/adjuvant
— Recombinant virus/bacteria
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Design of an improved vaccine against TB &

* Include BCG in new regime
* Needs to induce cellular immune response

* 3 possible strategies:

— Enhance BCG with a subunit vaccine
« Protein + adjuvant
« Viral vector

* Replace BCG with improved BCG / attenuated M. tb
* Enhance an improved BCG

Global TB Vaccine Pipeline &
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TB Vaccine Types

Viral-vectored: MVAB5A, AERAS-402, AdAg85A ® Boost
Protein/adjuvant: M72, Hybrid-1, Hyvac 4, H56 Post-infection
rBCG: VPM 1002, AERAS-422
Killed WC or Extract: Mw, RUTI @ Immunotherapy

stop({)Partnership

Working Group on New TB Vacdines

2010; Stop P ng T8 Vaccines

Brennan and Thole, Tuberculosis 2012

MVAS5A &

Modified vaccinia Ankara (MVA) M.tb antigen 85A

Poxvirus Mycolyl transferase

No replication in mammalian tissues Major target antigen

Good T cell boosting vector Protective in small animals
Excellent safety record In all environmental mycobacteria

Doesn't interfere with new diagnostic tests

BCG - MVA85A regimen
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Summary of clinical trials with MVAS85A since 2002 &7
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Figure 1 &

138 household tubercuosis contact
33 HIV exposed

847 withcrawal relocaticn

533 other

2797 randomized
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Afocaton
Allocated to placeto (1+1398) = Allocated to MVABSA (1+1399)
+ Receivec aliccated intervention (n=1396) + Racenec allocatec ntervention (n=1399)
+ 0id rot receive allocated intarvention (n=2; 1 + Did not receive alocated intervention (n=0)
ill after randomisation, 1 ineligible atter
rancomisation)

Early discontiruaion (n=94) Early discontinuation (n=105)
651055 10 folow up 611085 to follow up
25 withdrew consent + 37 withdrew consent
+ 4deans + Tdeaths
Analysed (n=1335) Analysed (n=1339)
+ Excludod from analysis (n=1) + Excluded from sndysis (1+0)

* Dosing devistion




Primary and secondary efficacy endpoints Iﬁ@v
‘Vaccine Efficacy
Placebo MVASSA %
|Parameter (0=1399) (95% C1)
Endpoint #] (Primary Efficacy Endpoint) 39(28) 32(23 17-3%
(-31-91048-2)
Endpoint #2 (Exploratory Efficacy Endpoint) 52(3M 55(39) -6.9%
(-56-1 t0 269)
Endpoint #3 (Exploratory Efficacy Endpoint) 177(127) 196 ( 14-0) -121%
(-374108°5)
QFT conversion: 171 178 -3.8%
(-28.110 15.9)

Tameris M et al, Lancet 2013

Summary @

« Enormous progress has been made in the last decade

* Challenges for the next decade are very clear

* There is an urgent need for better models to evaluate vaccines

* We should use every opportunity to identify potential correlates
+ We need to use human efficacy data to review and refine models
+ We need to design more potent vaccines

* Currently no substitute for human efficacy testing
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