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“a pain you cannot describe”
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Conclusions: The magnitude of Quality of Life loss is staggering, with 
the reported health state being at, or close to, the worst possible 
outcome imaginable.

… a state worse than death .... 



Worldwide distribution of major 
meningococcal serogroups

Harrison LH et al. Vaccine 2009;27S:B51–B63. 
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Long term trends in notified 
meningococcal 

disease, England and Wales



Vaccines against MenB
• MenC and MenACWY conjugate vaccines target the polysaccharide 
capsules – no cross-protection

•  MenB polysaccharide is a polysialic acid - identical to               that 
found on surface of human foetal neuronal cells.

•  Consequently; 

(i) Poorly immunogenic.

(ii) Potential to induce an autoimmune response

•  Use subcapsular antigens, which:

(i) are Surface-exposed

(ii) are Conserved

(iii) induce Bactericidal activity
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Bivalent rLP2086 
Men-fHbp Vaccine

Variant or family groups:
Novartis Pfizer

Variant 1 Family B 
Variants 2 & 3 Family 

A

Intra-family cross-reactivity good.
Inter-family cross reactivity poor.  

Variant 1/ Family B

Variant 2

Variant 3

Family A



Dose fHbp fusion 
protein NadA protein NHBA fusion 

protein OMV* Al3+

0.5 ml 50 µg 50 µg 50 µg 25 µg 0.5 mg

Combining antigens that target different steps of meningococcal 
pathogenesis is likely to help optimize MenB vaccine effectiveness

1. Madico G, et al. J Immunol. 2006;177:501-510; 2. Schneider MC, et al. Nature. 2009;458:890-893; 3. Comanducci M, et al. J 
Exp Med. 2002;195:1445-1454; 4. Capecchi B, et al. Mol Microbiol. 2005;55:687-698; 5. Mazzon C, et al. J Immunol. 
2007;179:3904-3916; 6. Serruto D, et al. Proc Natl Acad Sci U S A. 2010;107:3770-3775; 7. Bambini S, et al. Vaccine. 
2009;27:1794-2803; 8. Martin DR, et al. Clin Vaccine Immunol. 2006;13:486-491.

BEXSERO® Consists of 4 Antigenic 
Components Chosen to Achieve Broad 

Protection

*From Neisseria meningitidis serogroup B strain NZ 98/254 measured as amount of total protein containing the PorA P1.4.

fHbp: factor H 
binding protein

Binds factor H, 
which enables bacterial 
survival in the blood1,2

NadA: neisserial 
adhesin A 
 Promotes adherence to 
and invasion of human 
epithelial cells3-5 

 May be important for 
colonisation4

NHBA: neisseria heparin-
binding antigen
 Binds heparin, which may 
promote bacterial survival in 
the blood7

 Present in virtually all 
strains6,7

NZ PorA P1.4: porin A
 Major outer membrane 
vesicle protein—induces 
strain-specific bactericidal 
response8 
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Predicted meningococcal 
strain coverage in Europe



UK MenB programme

Negotiations to procure at cost-effective price were 
concluded in late March 2015

Routine cohort:  infants born on or after the 1 July 2015
Schedule: 2, 4 and 12 months (2+1)

Catch-up cohort: infants born from 1 May to 30 June 2015
Schedule: 3, 4 and 12 months (2+1)

Schedule: 4 and 12 months (1+1)

MenB vaccine given with routine immunisation appointments from 1st 
September 2015



4CMenB Impact
(3 Years)



Cases: summary
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4CMenB Safety
(3 million doses)
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Vaccine Safety: UK data
• So far, 3 million doses given to children so far

• Concerns before vaccine introduction
• ? Kawasaki Disease – very rare in <6m, no evidence of increase 
• ? Seizures – no evidence of increase in any kind of seizure
• ? Less likely to have subsequent vaccination – no evidence (97-98% 

return for their subsequent vaccines)

• Primary care consultations for fever
• 1.5-fold increase in infants attending GP for fever post-vaccination with 4CMenB

• Secondary care consultations for fever
• 3-4 fold increase in infants attending the ED for fever post-vaccination

• Hospitalisations for fever
• Around half the infants attending the ED have septic screens +/- antibiotics
• ? Did the parents give prophylactic paracetamol as recommended?
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Summary

• 4CMenB introduced into the UK infant programme in September 2015 

• Overall, 169 cases confirmed and 277 cases prevented in the vaccine
-eligible cohort after 3 years, irrespective of

• Vaccine coverage in the population
• Number of vaccines doses received by the infants
• MATS coverage of the  MenB strains causing IMD cases
• Vaccine effectiveness against invasive MenB disease

• Significant reductions in infants for 3 consecutive years following a 
reduced 2-dose priming schedule

• 2+1 schedule protects for at least 2 years (i.e. 1 & 2 year-olds)

• So far, no major safety concerns after 3 million doses 
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     The way forward ….

1. Duration of protection after vaccination in children
• Rapid waning of vaccine-induced antibodies…?
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MenB cases/deaths, England 2014/15
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4CMenB  MenW:cc11
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MenABCWY
   Vaccine
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     The way forward ….

1. Duration of protection after vaccination in children
• Rapid waning of vaccine-induced antibodies…?

2. Impact on Carriage
• South Australia: teenage carriage study
• UK carriage study: 4CMenB vs. MEnB-fHbp

3. Protection against other serogroups
• MenW:cc11? Other serogroups?

4. Universal meningococcal vaccine (MenABCWY)
5. Effectiveness against Neisseria gonorrhoea
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Protection against Gonorrhoea

  *

• Retrospective analysis after New Zealand MenB outbreak

• Estimated VE = 31% (95% CI, 21-39%)

• Needs validating …. 4CMenB also has the NZ OMV component ...

 the next teenage vaccine?

 Petousis-Harris et al. Lancet 390 (10102), p1603–1610, 30 September 2017

http://www.thelancet.com/journals/lancet/issue/vol390no10102/PIIS0140-6736(17)X0043-3
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Resources for health 
professionals and patients

• PHE MenB Health Care Worker Q+A
• PHE MenB vaccine leaflet  (long version) 
• PHE MenB vaccine leaflet: 3 minute guide
• PHE MenACWY vaccination programme patient information leaflet and 

posters
• PHE MenACWY Health Care Worker Q+A
• PHE Paracetamol Patient Information Leaflet 
• Training the trainer slide sets and animated voice over
• OVG video on parent consultation

• Meningitis Research Foundation:  http://www.meningitis.org/ 
• Meningitis Now.  https://www.meningitisnow.org/ 
• NHS Choices. 

http://www.nhs.uk/conditions/Meningitis/Pages/Introduction.aspx  

http://www.meningitis.org/
https://www.meningitisnow.org/
http://www.nhs.uk/conditions/Meningitis/Pages/Introduction.aspx
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Vaccine Effectiveness
• Screening Method: If 4CMenB was protecting infants from MenB disease, 

then the proportion of vaccinated cases would be lower than the proportion 
of infants vaccinated in the whole population. 

• Adjusted VE after 1 dose: 24.1% (95% CI, -37.6% to 58.2%) based on 58 
cases with dose74 cases and 16 unvaccinated cases

• Adjusted VE after 2 doses: 52.7% (95% CI, -33.5% to 83.2%) based on 37 
cases with 2 doses and 4 unvaccinated cases
• 23 culture-confirmed, 13 (56.5%) MATS-positive. 
• Estimated VE against vaccine-preventable MenB strains: 66.3%.

• Adjusted VE after 2+1 schedule: 58.9% (95% Ci, -31.5 to 87.1%) based on 
25 cases with 3 doses and 4 unvaccinated cases
• 12 culture-confirmed cases, 5 subjected to MATS, 3 (40%) positive. 
• Estimated VE against vaccine-preventable MenB strains: 70.5%.
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