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MRC Unit, The Gambia Leading scientific research to save lives and improve health across the developing world
 Immunogenicity of Malaria and Tuberculosis Vectored Vaccines
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 Heterologous prime boost strategies
 Birth
 Prime Boost Boost
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 Modified vaccinia Ankara (MVA) Poxvirus
 No replication in mammalian tissues
 Good T cell enhancing vector
 Excellent safety record
 M.tb antigen 85A Mycolyl transferase
 Major target antigen
 In all environmental mycobacteria
 Doesn’t interfere with new diagnostic tests
 Protective in small animals
 MVA85A trial in Gambian Infants
 BCG (prime) - MVA85A (boost) regimen

Page 4
                        

MRC Unit, The Gambia Leading scientific research to save lives and improve health across the developing world
 • Humoral • Maternal antibodies
 • Defective antibody responses (amount, delayed, short duration, lower affinity) • Polysaccharide
 vaccines > 18 months
 Adaptive Immunity At birth 2 months 3 months 4 months 9 months >12 months
 BCG
 HepB
 OPV OPV OPV OPV
 (or later)
 OPV
 (18 m)
 Pentavalent Pentavalent Pentavalent Pentavalent
 (16 m)
 PCV7 PCV7 PCV7
 MV
 YF
 At birth 2 months 3 months 4 months 9 months >12 months
 BCG
 HepB
 OPV OPV OPV OPV
 (or later)
 OPV
 (18 m)
 Pentavalent Pentavalent Pentavalent Pentavalent
 (16 m)
 PCV7 PCV7 PCV7
 MV
 YF
 BCG = Bacillus Guerin Calmette
 HepB = hepatitis B vaccine
 OPV = oral polio vaccine
 Pentavalent = DTwP (diphtheria, tetanus, whole cell pertussis ), Hib (Haemo philis influenza type B), HepB
 PCV - 7 = Pneumococcal vaccine (7 - valent)
 MV = Measles vaccine
 YF = Yellow fever vaccine
 Vaccine Schedule in Gambian Infants
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 Th2
 unrelated Ag
 Antigen
 Th
 IFN-g
 + Th
 Th1
 Th1
 Bystander effects of immune response
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 Objectives of MVA85A trial in Gambian Infants
 1. Safety and Immunogenicity of MVA85A
 • Local and systemic
 2. IFN-g ELISpot to Ag85 pooled peptides
 • Non-interference with EPI vaccines
 • Antibody concentrations to OPV, HepB, DPTHib
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 0 1 2 3 4 4.25 (months)
 HBV HBV HBV HBV
 OPV OPV OPV OPV
 DTPHib DTPHib DTPHib
 Group 1
 Group 2
 Group 3
 BCG
 BCG
 BCG
 MVA85A
 MVA85A
 60 infants per study Group
 Study Design of MVA85A in Gambian Infants
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 Birth 3 mo 4 mo 5 mo 9 mo 4.25 mo
 V1 V2 V3 V4 V5 Preliminary
 discussion Consent
 Screening
 Bleed
 Randomisation
 Vaccination
 ± MVA85A
 Bleed
 Bleed Bleed
 V6
 12 mo
 Schedule of major MVA85A study events and visits with time.
 Week 1 Week 4 Week 20
 ± MVA85A
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 Vaccine Antigen Antibody Titres Group 1
 (EPI)
 Group 2
 (EPI + MVA85A)
 Effect (95% CI) P value
 Hib GM (95% CI) 11.3 (8.6, 16.6) 8.6 (5.5, 13.7) 0.8 (0.4,1.3) 0.35§
 >0.15 ug/ml 58/58 (100%) 59/61 (91.8%) 3.3 (-1.2, 7.7) 0.50*
 >1.0 ug/ml 54/58 (93.1%) 54/61 (88.5%) 4.6 (-5.7, 14.9) 0.39^
 Diphtheria GM (95% CI) 2.0 (1.6, 2.5) 2.7 (2.1, 3.5) 1.3 (1.0, 1.8) 0.09§
 >0.1 IU/ml# 58/58 (100%) 61/61 (100%) - -
 >1.0 IU/ml 44/58 (75.9%) 53/61 (86.9%) -11.0 (-24.9, 2.9) 0.12^
 Tetanus GM (range) 4.0 (3.1, 5.1) 4.1 (3.1, 5.5) 1.0 (0.7, 1.5) 0.88§
 >0.1 IU/ml 58/58 (100%) 61/61 (100%) -
 >1.0 IU/ml 55/58 (94.8%) 56/61 (91.8%) 3.0 (-5.9, 12.0) 0.72*
 Hepatitis B Median (range) 1000 (31.4,
 1000)
 1000 (26.7, 1000) 0 (0, 0)δ 0.07**
 >1000 mIU/ml 30/56 (53.6%) 40/45 (69.0%) -15.4 (-33.1, 2.3) δ 0.09^
 Pertussis toxoid Median (range)
 ug/ml
 42.8 (2.3,
 1641.1)
 44.3 (1.2, 729.1) 1.2 (-8.5, 26.2) 0.72**
 Pertussis FH GM (range) ug/ml 36.0 (26.8, 48.3) 31.8 (22.3, 45.5) 0.9 (0.6, 1.4) δ 0.60**
 MVA85A did not influence EPI vaccine antibody concentrations at week 4
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 Week 1 Week 20 Week 4
 p = 0.006
 p = 0.02
 p = 0.02
 Time after MVA85A vaccination
 IFN
 -g S
 FU /
 mill
 ion
 PB
 MC
 0
 200
 400
 600
 800
 1000
 EPI+MVA
 MVA
 EPI vaccines reduced IFN-g response to new TB vaccine candidate
 Ota M, Sci Transl Med. 2011
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 4 6 8 10 12 14 16 180
 100
 200
 300
 400Group 1
 Group 2
 Group 3
 Groups Age (months)
 SFU
 /million
 0
 200
 400
 600
 1 2 3
 p=0.0001
 p=0.005
 MVA85A response persists after 14 months
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 1. ChAd63-MVA MeTRAP
 •Excellent safety Record
 •Induces potent IFN-y responses in both adults and
 infants
 •Higher frequency of antigen specific cells to malaria
 than TB: construct or platform? More protection?
 Lessons Learned
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 Lessons Learned
 2. MVA85A
 • Induces potent IFN-g response in infants
 • IFN-g response to MVA85A reduced by DPTHib but no effect on the EPI vaccines antibody concentration
 • Evaluation of vaccine interactions are needed before for integration of new vaccines to existing ones
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 The Malaria Vectored Vaccine Consortium (MVVC) African Prime-Boost Trials
 • EDCTP funded: ChAd63-MVA MeTRAP • Kilifi, Gambia, CNFRP Burkina Faso, Dakar
 • Three phase Ib trials in African adults and children • 16 adults in The Gambia
 • 30 adults in Kenya
 • 24 children in The Gambia
 • 48 infants in The Gambia
 • Excellent safety and immunogenicity
 • Three phase IIb efficacy trials in 2012 and 2013 • 2012: Adults in Kenya and Senegal (n = 120 x 2)
 • 2013: 5-17 month olds in Banfora, Burkina Faso (n=700)
 MVVC
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 ChAd63-MVA MeTRAP Immunogenicity
 in Kenyan Adults
 Very similar T cell immunogenicity to European adults
 MVVC unpublished data
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 Malaria Vectored Vaccine
 Consortium update April 2012
 • Excellent safety of ChAd63-MVA MeTRAP in:- • 106 adults in Kenya and The Gambia • 24 Gambian 2-6 year olds • 48 Gambian infants (5-12 months and 10
 weeks)
 • Strong ELISpot imunogenicity in infants
 • Phase IIb efficacy trial in Kenyan adults in progress • Decoding late 2012
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 MRC Unit, The Gambia
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