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Haemophilus, Meningococcus, Pneumococcus...

Haemophilus influenzae

Neisseria meningitidis
(Meningococcus)

Streptococcus pneumoniae
(Pneumococcus)




Trends in three pathogens causing paediatric bacterial meningitis,

~ USA 1986-2006 after Hib and pneumo conjugate introductions

B H. influenzae
® S. pneumoniae
Pneumococcal | \@m N. meningitidis
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Source: Schuchat et al, NEJM 1997;337:970-6; 2006 estimates from CDC Active Bacterial Core Surveillance (www.cdc.gov/abcs)



Impact of pneumococcal conjugate vaccine - US

Effect of PCV7 on rates of IPD in US after introduction in 2000
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GSK Conjugate milestones:1996-2009

Hib monovalent

Combined DTPw HBV % Hib
Combined DTPa/Hib and DTPa IPV
Combined DTPa IPV Hib vaccine
DTPa HBV IPV/ Hib (Hexa)
HibMenC

10-valent pneumo-NTHi conjugate
Hib monovalent licensed in USA

HibMenCY license application

WORLD FIRST
WORLD FIRST

WORLD FIRST

WORLD FIRST



Hib implementation
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Source: www.HibAction.org (The Hib Initiative)




European MenC monovalent conjugate

A vaccine schedules

UK

Spain*

Ireland

Canada

Belgium

Australia

France (apr09)
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ltaly
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Switzerland

Germany

USA: ACWY conjugate in teenagers

Cyprus: 2,4,6 at risk

“|Alberta
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Together with
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(DTPa-HBV-IPV-Hib)
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MenC vaccination in England & Wales

‘Herd impact of conjugate immunization

1000 -

900 [N
800 - g [ Observed cases

700 -
600 - \ —=— Predicted cases (with

500 - herd immunity)

400 - .
\ —+— Predicted cases (no

;gg : herd immunity)

100 -
0 E—

Number of cases

o \

a & S S
<b\q\°o\\'\3 o&ﬁ\b\'\
P S P &FS
S S S S

Ng

Trotter, Edmunds, Med. Decis. Making. 2006; 26; 38-47.
HPA website: http://www.hpa.org.uk/webw/HPAweb&HPAwebStandard/HPAweb C/12348597103517?p=1201094595391&printable=true



Persistence of bactericidal activity after

A MenC conjugate immunisation
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& Percentage of children with MenC 5BA titre =14 fhuman complement assay) after two dosas of
MenC vaccine (at 2 and 4 months of age) and cne dose of MenACWY vaccine (at 12 months of age)
Diata are used to reflect the current LK schedule [although this uses MenC rather than MenA T W)

& Percentage of children with MenC 5BA titre =18 (mbbit complernent assay) after three doses of
MenC vaccine (at 2, 3 and 4 months of age)

@ Percentage of children with Men(C 5BA titre =1:8 (mbbit complement assay] after three doses of
MenC vaccine (at 2, 3 and 4 months of age), two doses of vacdine (6-11 menths of age) or one dose of
vaccine (-6 years of age)

@ Percentage of children with MenC 5BA titre =1:8 (mbbit complement assay) after one dose of
MenC vaccine (6-15 years of ags]

& Extrapclated data from above studies

From Pollard et al
Nat Rev Immunol. 2009 Mar;9(3):213-20



Age distribution of meningococcal

carriage versus disease

Courtesy of Dominique Caugant
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Impact of Hib,MenC and Spn in The

A Netherlands on bacterial meningitis 0-5 yrs
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H.Influenzae invasive isolates 1988-2006

in the Netherlands
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Figure § Absolute number of H. influenzae isclates by type, 1988-2006 (source: NREBM)

2007: 115 cases, 87 (75,7%) NTHi; 24 (20,9%) serotype b; 2 serotype f and 2
other serotypes (both 1,7%)

De Melker (eds.) The national immunisation programme in the Netherlands —developments in 2007- report RIVM Report 210021008



Lessons from Men C vaccination

programme experience

Mass vaccination with MenC conjugate vaccines are highly effective
in preventing meningococcal serogroup C disease. UK experience.

Men C conjugate vaccines show herd immunity effects

Immunity wanes over time and a booster is required after primary
vaccination of infants to provide prolonged protection

Effectiveness of Men C conjugate vaccines has been subsequently
confirmed in other countries, e.g. Spain, Australia, Belgium, Quebec,
the Netherlands.

Experience from Holland shows that 1 dose in toddlers plus catch-up
campaign up to 18 years can control MenC disease, but ...



Age distribution serogroup C disease

A in the first 23 years of life (1999-2008)

Number of isoisias

Return of MenC
6-7 yrs after catch-up

Dutch National Reference laboratory Bacterial Meningitis (NRBM). Annual report 2008



| GSK’s meningitis vaccine portfolio

DTPa(HB)IPVHib paediatric, primary + booster

DTPwHBHIb paediatric
HibMenC, primary + booster ; as booster after DTPa(HB)IPVHib

10v Spneumo conjugate with PD from NTHi as carrier

In late stage development: HibMenCY-TT for paediatric, prim + boost
ACWY-TT for toddlers, adolescents & adults

Men combinations for Africa, toddlers, adolescents & adults (incl.
catch-up)



Options to introduce GSK’s vaccines into a

two-injection paediatric programme

Designed to avoid
interferences




Examples of paediatric

coadministration interferences

DTPa2HBIPVHib + PCV7-CRM197 : stopped
reduction of HB response

DTPa3Hib + MenC-CRM197 : stopped
reduction of Hib response

DTPa3HBIPVHIib + PCV7-CRM197 : OK
reduction of Hib response, although acceptable

DTPasIPVHib + PCV/7-CRM197 : OK
reduction of Hib response, although acceptable

DTPaSIPVHib + PCV11 DT-TT : stopped
reduction of PCV-TT responses



Global serogroup distribution of invasive

meningococcal disease

Incidence
Industrialised countries: ~1-10/100,000 (endemic)

African Meningitis Belt: large epidemics
~100-800/100,000

B, C, y?, w,,?
. Reliable/timely data

Some data

. Major data gaps




GSK’s tailored offering: conjugate vaccines
licensed or in clinical development

Menitorix™
(Hib-MenC)?

Menitorix™ Menitorix™
(Hib-MenC)? (Hib-MenC)?

Tinfants, toddlers
2toddlers, adolescents, adults



GSK Meningococcal Vaccines for USA

Cases per 100,000 of Neisseria meningitidis (1997-2007)
Hib-MenCY-TT
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| Hib-MenCY-TT: Product Profile

Composition: per 0.5 ml dose:

2.5 ug PRP conjugated to tetanus toxoid

5 ug PSC and 5 ug PSY conjugated to tetanus toxoid
no aluminium

no thiomersal, no phenoxy ethanol
lyophilized, to be reconstituted with saline

Indication:

4-dose vaccination of children:
at 2, 4, 6 and 12-15 months of age



ACWY conjugates

GSK-MenACWY-TT

Neisseria meningitidis serogroups A, C, W-135, and Y- tetanus
toxoid conjugate vaccine (5 ug per conjugate)

Lyophilized formulation
No adjuvant

Sanofi Pasteur- Menactra™

Neisseria meningitidis serogroups A, C, W-135, and Y- diphtheria
toxoid conjugate vaccine (4 ug per conjugate)

Liquid formulation
No adjuvant

Novartis- Menveo™

Neisseria meningitidis serogroups A, C, W-135, Y- CRM,-,
conjugate vaccine (10 pg serogroup A; 5 ug for other serogroups)

Liquid C/W-135/Y conjugates reconstitute lyophilized A conjugate

Aluminum phosphate adjuvant in infant study by Snape, et al (but
not in subsequent studies)

Menactra is a trademark of the Sanofi-Aventis group; Menveo is a trademark of Novartis



MenACWY-TT has Significantly Higher

A GMTS than MPSV4 (11-17 years)

r'SBA GMTs in Subjects 11-17 years
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*Statistically signficantly higher rSBA GMT in MenACWY-TT vs. MPSV4

Borja-Tabora, et al. WSPID, 2009



GSK MenACWY-TT vaccine - summary

Over 7000 subjects already exposed to at least one dose of
MenACWY-TT

Safety and reactogenicity profile is clinically acceptable

Non-inferiority to licensed monovalent MenC-CRM (Meningitec
and Menjugate) in subjects 1-10 years

Non-inferiority to licensed quadrivalent plain polysaccharide
vaccine (Mencevax ACWY) in subjects 2-55 years

Coadministrations to main paediatric and adolescents vaccines



Conclusions on meningococcal

A conjugate vaccines

Thanks to the availability of MenA, MenC, HibMenC, HibMenCY, and
ACWY conjugate vaccines, non-MenB meningococcal disease can
be prevented

Optimal schedules need to be agreed upon, it seems routine
paediatric and adolescent immunisation best way forward

Special attention needed for Africa, i.e. Men combinations for infants
and catch-up

Combination vaccines allow to reduce number of injections and
increase compliance and easiness of vaccine programmes with
special attention to avoid interferences



General Conclusions

One of the major successes of vaccinology in the last 2
decades was the introduction of conjugate vaccines :
Hib, Spneumo, Men

There are still unmet needs that need to be addressed
Expanded Spneumo (“close the door” incl. proteins)
NTHI
MenB

Expanding the spectrum of pneumococcal coverage as
well as adding NTHi is an innovative step in addressing
Invasive and respiratory bacterial diseases



The Future : Optimal combinations &

\ schedules Hib,Spn, ACWY,NTHi & MenB

Thank you






A Carrier and other interferences

 B-cell competition
—~>inadequate help due to
competition for T-help

« Ag capture by antibodies to
carrier

*T-cell regulation ,may
spread to combined
antigens,ie bystander effect




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


