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caused by Neisseria meningitidis capsular serotypes A, B, C, Y , W135

Meningococcal disease 



Meningococcal 
disease 

caused by 
Neisseria meningitidis capsular 

serotypes 

A, B, C, Y , W135

Severe disability
Teen loses parts of legs 

and hands to beat deadly 
disease

Death
An 11 year old died







Empirical 
approach
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Next generation 
technology

HIV
HCV
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Cancer

New technologies during the last 30 years expand the 
pool of vaccine targets





MenC Conjugate Vaccine (red) Induced high level of B actericidal Antibodies 
in Infants. Plain Polysaccharide (blue) was a poor I mmunogen



Conjugate vaccines for Meningococcus C Eliminated the 
Disease in the UK  

Laboratory Confirmed Cases of Serogroup C Meningococcal Disease (England & Wales)





Phase III immunogenicity in adolescents 
hSBA titers � 1:8 1 month post-vaccination

*

* *

*Met the criteria for statistical superiority LL 95% CI of difference (MenACWY-CRM minus Menactra) >0%
Per-protocol population. MenACWY-CRM n=1024-1483 per serogroup; Menactra n=288-501 per serogroup
Presented at: Pediatric Academic Societies and Asian Society for Pediatric Research Joint Meeting; May 2-6, 2008; Honolulu, 
Hawaii
Data on file, Novartis Vaccines
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12

MenACWY-CRM* given at 2, 4, and 6 months, and polysaccharide probe at 12 months

Post primary†

12-month persistence‡

Post probe‡

*With aluminum phosphate adjuvant; †n=98; ‡n=49.
Snape MD et al. JAMA. 2008;299:173-84; Perrett KP et al. Pediatr Infect Dis J. 2009;28:186-193.

Menveo®  is Highly Immunogenic in Infants 
Phase II Immunogenicity in Infants 
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Meningococcus B capsule 
a self antigen cannot be used for vaccination



Vaccinologists Have Tried for Many Years to 
Develop a Vaccine for MenB Without Success

Failed: 
Poorly immunogenic 
and insufficient 
strain coverage

Purified proteins

Failed: 
Insufficient strain 
coverage

OMV1 vaccines

Failed:
Self antigen - unable 
to trigger a response

Polysaccharide 
vaccines

1980s 1990s 2000s

 1 Outer membrane vesicle



Rate per 100 000 population

0.8 - 3.0
3.1 - 15.0
15.1 - 30.0
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Meningococcus B,  OMV was successful to Eliminate the Epidemic in 
New Zealand
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New surface proteins were discovered 
5 were used to make a vaccine



BCA Activity Against a Panel of 85 Strains Representative of 
the MenB Global Diversity
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Men B Vaccine Works in Infants  
Proportion of Subjects with hSBA Titres � 1:4 Before & After MenB Vaccine

Antigens fHBP NadA PorA 1.4



GNA 1870 binds Factor H
Factor H binding protein

N-term

C-term



C3, the “fuel” of the complement cascade
(> 1g/liter in human plasma)

Factor HFactor HFactor HFactor HFactor HFactor H



Factor H (>0.5 g/liter in the human plasma),coats a ll self tissues 
and cells  and prevents C3 deposition  

20 domains

Factor H



Bacteria are recognized as non self by the alternative pathway of complement, 
C3 binds and complement kills them

Invasion 
Complement 

mediated killing



Binding factor H is a survival mechanism for meningococcus
Four of the five best antigens discovered and present in the vaccine bind Factor H 



Neisseria meningitidis  coated by Factor H is not recognized as 
non self by C3, survives and multiplies in human bl ood

Invasion 

Survival and 
growth 


