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Sporadic forms: Europe. 
America 
Incidence  
0.11-2 per 100 000 (Europe) 
<1 per 100 000 (US) 
 
Epidemic forms: Africa 
(meningitis belt). Incidence 
up to 1000 per 100 000 
 
 China: global incidence 
1.84 (0.91-3.37) per 100000 

Global serogroup distribution  

Neisseria meningitidis Gram- capsulated bacteria 
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Annual notification rate per 100,000 Europe, 2004–2014 

Whittaker et al., 2017 Vaccine 
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Anti-meningococcal vaccines 

Serogroup specific Immunity 
No vaccine against serogroup B: 
self homologue (NCAM) 

C Protein 

A C Y W 

A Protein 

Bexsero® 4CMenB licensed (2013) ≥  2 months 
European Union, Canada, Australia, and United 
States.  
 
Trumenba® Bivalent rLP2086, approved in the  
United States in individuals 10 to 25 years of age. 
Positive opinion CHMP 23 Mars 2017: ≥ 10 years 

OMV-based vaccines 

Recombinant vaccines 
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Vaccine components 
fHbp (factor H Binding Protein ) 
  Binds specifically human fH downregulation of complement on Nm surface. 
 

NHBA (Neisserial Heparin Binding Antigen ) 
  Binds glycosaminoglycans (eg, heparan sulfate) on the surface of host cells 
  Increases bacterial serum resistance. 
 

NadA (Neisserial adhesin A ) 
  Induced by 4-hydroxyphenylacetic acid (4HPA), secreted in human saliva, and 3-
 Cl-4-hydroxyphenylacetic acid (3Cl-4HPA), produced during inflammation. 
 

PorA  
  Major porin 
  Increases bacterial serum resistance by binding 4CBp 
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Anti-meningococcal vaccines and the basis of the 
correlate of protection 

Bactericidal titer ≥4  
P Group Cases Group Control 

Bacterial strain tested 3/54 (5,6%) 444/540 (82%) <0.001 

% of subjects with a titer ≥4 
 
% of subjects with  four-fold increase of bactericidal titer 
 
Geometric mean of titers of all subjects 

Goldschneider et al., 1969 J Exp Med 
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Immunogenicity of 4CMenB vaccine: 11-17y 

Santolaya et al., 2102 The Lancet 

% of hSBA≥ 1:4 
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Immunogenicity of rLP2086 bivalent vaccine :11-18y 

Vesikari et al., 2015 JPIDS 

% of hSBA≥ 1:8 
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4CMenB: Persistence of hSBA (hSBA ≥ 1:4) 

McQuaid et al., CMAJ 2015  
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Persistence of hSBA (GMT) 

Protection  
threshold 

McQuaid et al., CMAJ 2015  
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Diversity of fHBP 

V.1 

V.2 

V.3 

Murphy et al., 2009; Hoiseth et al., 2013, Vogel et al., 2013 
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Strain coverage 
Are any of the vaccine components in the targeted isolate:  
(i) Similar enough to the antigens in the vaccine such that 
the antibodies generated by the vaccine will kill the bacteria? 
and 
(ii)Expressed to a sufficient degree?  
 
For an isolate to be ‘covered’, at least one antigen must be 
greater than a threshold that predicts killing by sera from 
vaccinated subjects 
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Predicated Coverage of 4CMenB Vaccine 
  Predicted coverage (95% CI) 

England & Wales 73% (57–87) 
France 85% (69–93) 
Germany 82% (69–92) 
Italy 87% (70–93) 
Norway 85% (76–98) 
Czech Republic 74% (58–87) 
Spain 69% (48–85) 
Greece 89% (64-99) 
Poland 84% (79-91) 
Combined* 78% (63–90) 

*Excludes Czech Republic, Greece and Poland and Spain 

Vogel et al., 2013 Lancet Infect Dis 
Bettinger et al., 2013 Vaccine Tzanakaki 
et al.,2014 BMC Microbiol 
Wasko et al., 2016 Vaccine 
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Outbreak Princeton University 

ST 409 [cc41/44/lineage3], PFGE 429, PorA P1.5-1,2.2, fHbp 1.276, NHBA p0002, and NadA- 

MATS+ (fHbp and NHBA)  
 
Eight weeks after the second dose of the 4CMenB vaccine was 
administered, there was no evidence of an hSBA response against 
the outbreak strain in 33.9%  

Basta et al., 2016, NEJM 
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SBA of sera from adolescents vaccinated with bivalent 
rLP2086: Isolates from outbreaks 

Taha et al., 2017 Vaccine 
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Effect of 4CMenB vaccine on meningococcal carriage 

Read et al., 2014,  The Lancet 

  Odds ratio (95% CI) Carriage reduction, (95% CI) 
All NmB 0·8 (0·6–1·1) 15.6% (-11·0 to 35·9) 
Disease associated MenB 0·9 (0·7–1·2) 12·6% (-15 to 34·1) 
BCWY 0·7 (0·6–0·9) 26·6% (10·5 to 39·9) 

CWY 0·7 (0·5–0·9) 29·6% (8·1 to 46·0) 

carriage prevalence compared to control 

Autumn 2010; 2954 participants aged 18–24 years  
987 control group ; carriage rate 31% 
979 4CMenB group ; carriage rate 33% 
988 MenACWY-CRM group; carriage rate 34% 
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Impact on non-B isolates 
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4CMenB: UK 

•An abbreviated schedule was likely to be sufficiently 
immunogenic cost-effectiveness could be improved by using a 
three-dose (2+1) schedule (2, 4, and 12 months). 
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Impact of 4CMenB on MenB IMD  in the United Kingdom 
•September, 2015 2 doses at 2 months and 4 months + an opportunistic 
catch-up for 3 month and 4 month olds. 
 

•Coverage: 95·5% for one dose and 88·6% for two doses 
 
•Cases diagnosed between Sept 1, 2015, and June 30, 2016 

vaccine 
effectiveness 
94·2% 
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•March 2010-November 2013 eight laboratory-confirmed cases of 
serogroup B, invasive meningococcal disease (IMD) were identified in an 
extended Irish Traveller family 
 

•B:P1.7-2,4:cc41/44 
 

•4CMenB vaccine was administered to family members aged 2months to 
23 years 



18es JNI, Saint-Malo, du 21 au 23 juin 2017 

4CMenB: France 

•At risk subjects 
•Outbreak control 

.  

The low/lack of impact, on the acquisition of meningococcal carriage. 
•The decline in antibody production after vaccination.  
•The reactogenicity (especially fever) of the vaccine when co-
administered with other early childhood vaccines.  
•Unfavorable cost-effectiveness. 

(http://www.hcsp.fr/Explore.cgi/avisrapportsdomaine?clefr=386). 

http://www.hcsp.fr/Explore.cgi/avisrapportsdomaine?clefr=386
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Use of 4CMenB in Beaujolais Region in France 

Data SPF, ARS and NRCM 
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Conclusions 
• Vaccines targeting MenB can be developed on the basis of sub-

capsular structures. 
 
• Re-evaluate the impact on carriage acquisition. 
 
• Explore the “universality” of these recombinant vaccines. 
 
•  Needs for boosters? When and frequencies? 
 
•  Vaccine strategies should consider: 
•   Local epidemiology & coverage of isolates 
•   Cost-effectiveness (criteria?) 
•   direct protection and herd immunity 
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Vogel et al., 2013 Lancet Infect Dis 

  73%       85%           82%             87%             85%            78%    Overall coverage 
(57-87)        (69-93)         (69-92)        (70-93)         (76-98)        (63-90)       (95% CI) 

MATS predicted coverage of MenB isolates by 4CMenB 
vaccine 
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Difference in epidemiology of fHBP subfamilies in 
different age groups 

Hoiseth et al., 2013 Pediatr Infect Dis J 
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Outbreak isolates: France 

Taha et al., 2017 Vaccine 
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fHBP surface expression correlates with strain 
susceptibility in the SBA 

Zlotnik et al., 2014 Human Vaccines 

Invasive MnB strains (n = 100) tested using the MEASURE assay 
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Persistence of immune response of 4CMenB  
in laboratory workers 

Hong et al., 2016 Hum Vaccin Immunother 
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Percentages of isolates covered by specific antigen 
combinations 

Vogel et al., 2013 Lancet Infect Dis 
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Immunogenicity against non-B isolates 

Hong et al., 2013 Vaccine 
Ladhani et al., 2016 Emrg Infect Dis 
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MATS underestimates 4CMenB vaccine strain coverage 

• MATS predictions and hSBA results were significantly associated (P = 0.022).  
 
• MATS predicted coverage of 70% (95% CI, 55–85%) was largely confirmed by 

88% killing in the hSBA (95% CI, 72–95%). MATS had 78% accuracy and 96% 
positive predictive value against hSBA. 

Frosi et al., 2013 Vaccine 
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