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Summary of findings 
This is a review of evidence based on literature published from January 2018 – September 2022 
around the use of the four-component meningococcal B vaccine (4CMenB – hereafter, MenB). The 
aim is to help inform policy decisions for the New Zealand National Immunisation Programme and to 
provide evidence to support clinical recommendations in the Immunisation Handbook. It is not a 
systematic review, the evidence has not been formally GRADE scored, and does not include cost-
effectiveness or cost-benefit analyses.  

Key objectives and questions: 

• Review of New Zealand (NZ) epidemiology 

o to identify risk groups 

o strain protection – circulating strains in NZ 

• Review MenB 

o safety and immunogenicity from clinical trials 

o vaccine effectiveness in infants, children aged under 5 years, adolescents, and high-
risk groups 

o impact of MenB immunisation programmes on meningococcal B disease 

• What does the optimum meningococcal B schedule look like?  

o Vaccination in infancy under the age of 2 years 

o Vaccination of children under age 5 years 

o Vaccination of adolescents and young adults 

o Need for booster doses 

• Carriage studies – is there any potential for indirect/herd immunity? 

• Strength of evidence of cross-protection with group W and other strains 

• International immunisation programme recommendations 

Meningococcal disease in New Zealand 
Invasive meningococcal disease (IMD) is a life-threatening condition that progresses rapidly, 
requiring prompt antibiotic treatment and intensive supportive medical care. In 10% to 20% of 
survivors, severe organ and tissue damage leads to permanent sequalae that can require life-long 
medical care. Case-fatality rate is around 10% –15% even with prompt access to medical care. Group 
B meningococci are the predominant cause of IMD in New Zealand and the highest incidence is seen 
in infants aged under 12 months, particularly those of Māori and Pacific ethnicity. During 2020 and 
2021, the incidence of meningococcal disease declined significantly with the closure of the 
international borders and reduction in respiratory infections, including influenza. From January to 
October 2022, case numbers began to increase again in June and July 2022, and notably following 
the peak in influenza cases in June 2022, but not as high as seen for the same periods during 2017–
2019. Almost half (45%, 27 out of 60) of the total meningococcal cases reported were children aged 
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under 5 years of Māori or Pacific ethnicity. Out of 48 group-identified cases, 39 (81%) were group B, 
with 14 different PorA subtypes detected, including the former epidemic strain.  

From 2004–2020, 118 out of 318 cases (37%) of IMD in children aged under 15 years in the greater 
Auckland area were aged 0–11 months. The bulk of these cases were aged between 3 and 7 months, 
and 98 (83%) of infants had group B infections. 

It is not yet known how good the vaccine coverage is for the four-component meningococcal B 
vaccine (MenB) against the PorA strains predominant in New Zealand. Australian data suggest 
around 80% coverage for isolates collected during 2007-2011. Testing of NZ isolates is underway. 

Meningococcal B vaccine 
The four-component meningococcal B (MenB; Bexsero®) vaccine is manufactured by 
GlaxoSmithKline (GSK). It was approved for use in New Zealand in July 2018 and was funded as part 
of the extended programme for special groups in July 2021. The vaccine contains three recombinant 
protein antigens: factor H binding protein (fHbp), Neisseria adhesion A (NadA) and Neisseria heparin 
binding antigen (NHBA); and the outer membrane vesicles (OMV) from the PorA meningococcal 
subtype used in the single-strain MenNZB vaccine during the New Zealand meningococcal B 
epidemic. Primarily, the OMV component acts as an adjuvant for the other antigens but also 
provides limited PorA antigen against certain strains of meningococcal B. OMV are likely to also 
express other antigens in addition to PorA to provide some additional coverage. 

A second meningococcal B vaccine, a two-component vaccine MenB-fHpb (Trumenba®, Pfizer), has 
been approved by Medsafe for use from age 10 years. This vaccine is not available in New Zealand 
currently and is not reviewed in this document. 

Primary schedule in infants and young children 
The safety and immunogenicity of MenB given as part of the routine immunisation schedule is 
considered. Much of the data come from the UK as the first country to implement MenB vaccination 
as part of the routine National Immunisation Programme in infants and young children.  

Key findings – safety 

• Most infants and young children (84% – 97%) experience at least one adverse reaction after 
any dose of MenB. 

• As seen in clinical trials, injection-site tenderness, mild to moderate fever, unusual crying, 
sleepiness or malaise and irritability are potential responses in infants and children.  

• Fever and injection-site pain incidence is increased when MenB is given concomitantly with 
routine vaccinations. Despite this, MenB introduction to the immunisation programme in 
the UK did not reduce the compliance for doses of other routine vaccinations. 

• Delaying vaccination to avoid adverse events puts infants unnecessarily at risk from 
meningococcal disease. 

• There does not appear to be an increase in intensity in reactions in individuals with 
subsequent doses.  
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• Clinical trial data found that the incidence of serious adverse events (SAE) is significantly 
higher than routine vaccines (5.4 vs 1.2 per 1,000 individuals; p = 0.043) 

• The use of prophylactic paracetamol attenuates fever, lowering the risk for febrile seizures, 
and reduces the risk of unnecessary investigations and treatment for sepsis in infants 
presenting at emergency departments or in neonatal units – clinicians need to be alert to 
this adverse event in infants following recent MenB vaccination. 

• Booster doses are associated with an increase in incidence of fever and injection site pain in 
young children. 

• Potential safety signals for idiopathic nephrotic syndrome in children aged 1–9 years and 
Kawasaki disease in infants warrant further surveillance. 

The reactogenicity of MenB is well characterised and does not appear to increase with each 
subsequent dose. AEFI observed in post-licensure clinical trials and post-marketing studies are 
largely as seen during the pivotal clinical trials. Clinical trial data from the UK found that MenB was 
generally well tolerated when given concomitantly with routine vaccinations to infants aged younger 
than 6 months, and these data supported the inclusion of MenB to the primary series. After three 
million combined doses were given to approximately 1.3 million children aged 2 to 18 months, 
passive surveillance reporting in the UK found that 41% of the 902 AEFI reports were for local 
reactions and 40% were for fever. The rates of seizures within seven days of routine immunisation 
were similar before and after the introduction of MenB: incidence ratio was 1.4 at age 2 months, 
1.54 at age 4 months and 1.26 at age 12 months.  

A higher proportion of children aged 4 years experienced fever (21% vs 10%) and injection site pain 
(94% vs 90%) after following a booster dose than those receiving their first dose at the same age. 

Vaccination of hospitalised preterm infants (born <35 weeks’ gestation), who received first dose of 
MenB at age 8 weeks alongside routine immunisations, did not significantly increase the risk of SAE. 
Fever was reported in 7% of infants who received paracetamol prophylaxis and 20% without 
paracetamol. 

Key findings – immunogenicity 

• The immunogenicity of the reduced 2+1 schedule in infants is similar to the 3+1 schedule. 

• Booster doses are required due to waning antibody titres against some meningococcal B 
antigens. 

• It is unknown what role cellular and mucosal immunity have in protection against 
meningococcal B in vaccinated individuals.  

Immunogenicity, indicated by human serum bactericidal assay titres (hSBA titre ≥4), is used as a 
proxy for efficacy in clinical trials due to the low incidence of meningococcal disease. For MenB, the 
assays use a panel of four meningococcal B strains overexpressing each of the three antigens and 
PorA/OMV component of the vaccine. Immunogenicity data does not necessarily reflect 
susceptibility of circulating strains to vaccine-induced immunity. 

At one month following a three-dose primary course, more than two-thirds of infants and children 
were protected against two of four panel strains used in the assay.  
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A reduced two primary plus one booster (2+1) schedule was shown to be as immunogenic as the 
licensed three primary plus booster (3+1) schedule in infants in clinical trials. For both schedules, 
bactericidal antibody declined between the primary and booster doses. This was particularly marked 
and potentially relevant in New Zealand for antibodies against the PorA antigen strain. Used as a 
source of the OMV component of the vaccine, and to assess bactericidal response against PorA 
dominant strains, the former epidemic strain (designated NZ98/254 in assays) is still in circulation 
and remains a cause of group B IMD in New Zealand. This does not necessarily mean that protection 
is reduced, since it is unknown what protection is gained from the other antigens in the vaccine 
against this strain, and what role mucosal and cellular immunity play against meningococcal B in 
vaccinated individuals. 

An anamnestic response is observed when an additional dose is given. Further booster doses are 
advised for children who continue to be medically at increased risk from meningococcal disease 
beyond the age of 4 years. This includes children prior to and following immunosuppression, 
receiving stem cell or solid organ transplants, with functional or anatomical asplenia, with HIV 
infection, and complement deficiencies. 

Adolescents and young adults 
Much of the data around the use of MenB in adolescents and young adults have either come from 
the South Australia school-based programme that vaccinates high school students aged 15 – 18 
years or during outbreaks of meningococcal B in community or University settings. 

Key findings - safety 

• Post-market surveillance of vaccination of adolescents has not indicated any safety concerns 
for MenB. 

• Most vaccine recipients experience at least one local and/or systemic adverse event 
following vaccination. 

• Injection-site pain and headache are most reported. Also reported were fatigue, nausea and 
fever. 

• The extent of the local reactions can temporarily limit movement in the affected limb. 

• Females report more AEFI than males. 

• No difference was observed in AEFI between those who received a booster dose following 
priming at a younger age or in those who received their first dose in adolescence. 

Injection-site pain (65%), headache (51%) and nausea (32%) were the most reported adverse events 
following MenB immunisation in school-based vaccinations of adolescents aged 15 – 18 years in 
South Australia. No safety concerns were identified following almost 60,000 doses. AEFI reporting 
was consistent with other vaccines given to adolescents and decreased with increasing age. No 
significant differences were seen between those receiving the primary course or a booster dose 
following priming in infancy.  
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Key findings – immunogenicity 

• Duration of protection is dependent upon the predominant antigens on the target 
meningococcal B strain. 

• Booster doses induce a robust response against all vaccine antigens. 

• A single booster dose would be sufficient to produce a robust response in an outbreak 
situation when given to Individuals primed in infancy or in early adolescence. 

• For those who are primed as infants, a booster dose preschool age can help to improve the 
response to a booster dose given in late adolescence. 

Protection against meningococcal B induced by MenB is dependent on the prevalent disease-causing 
strains. Duration of protection is likely to be determined by the antibody match or bactericidal 
susceptibility of the prevalent isolates. During clinical trials, seroprotection provided by bactericidal 
antibodies was maintained against certain antigens for up to seven years in a high proportion of 
individuals vaccinated as adolescents, but for other antigens, seroprotection waned after a few 
months. Bactericidal antibodies against the PorA strain used in the assays appeared to decline faster 
than those against NadA expressing strain. This may be relevant in New Zealand where PorA strains 
currently predominate. The studies only examined bactericidal antibody activity against pre-defined 
meningococcal B strains; the role of cellular immunity and cross-protective antibodies is currently 
unknown. 

During an outbreak, single booster doses are likely to provide rapid and good protection when 
required to those who have received the primary series at a younger age. 

An anamnestic response is seen following a booster dose given to adolescents and young adults 4 
and 7.5 years after initially being vaccinated in early adolescence (at age 11 – 17 years). A robust 
booster response was seen from 7 days post vaccination in 93% - 100% of participants against all 
four vaccine antigens, and 79% – 100% of vaccine-naïve participants following the second dose. 
Similarly, a robust response was seen after a single booster dose in adolescents who were primed in 
infancy. A booster dose given to preschool children (aged 3 – 4 years) primed in infancy was found to 
improve the response to a booster given in adolescence. However, the clinical necessity and 
potential benefit of this dose unknown. 

Special groups 
Generally, clinical trials did not include participants with severe immunocompromise and those who 
are at increased risk of meningococcal disease. Data is limited for these groups.  

Key findings - safety 

• The safety profile of MenB in children and adults at high risk of IMD is similar to healthy 
individuals. 

• Reactogenicity is not expected to have an adverse clinical effect on children with underlying 
medical conditions. 

• No unexpected AEFI were reported in adults with immunocompromise. Injection site pain 
(around 80%) and headache (around 20%) were most frequent, and fever was relatively 
common (around 12.5%).   
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Key findings - immunogenicity 

• Children aged 2 – 17 years with asplenia and splenic dysfunction responded to MenB 
similarly to healthy children against all antigens. 

• Children with complement deficiency were able to produce bactericidal antibodies but lack 
functional complement for bacterial killing. 

• Prophylaxic antibiotics are required to prevent breakthrough disease in children receiving 
eculizumab 

• A majority of HSCT recipients produced a good response to at least one MenB antigen but 
protection wanes. 

Children with complement deficiency generated bactericidal antibodies, but these were only 
functional when exogenous complement was used in the assay. Breakthrough disease is reported in 
children receiving eculizumab treatment and these data support the use of antibiotic prophylaxis in 
addition to MenB vaccination.  

Following vaccination, 90% of haematopoietic stem cell transplant (HSCT) recipients had bactericidal 
antibody response to at least one vaccine antigen (ranging from 15% to 78%). Seroprotection was 
maintained for 62% of recipients after 9 months.  

Vaccine effectiveness and impact of MenB vaccination programmes 

Key findings - impact 

• In programmes with high immunisation uptake (of over 80%), routine MenB vaccination of 
infants, children and young adults can significantly reduce the incidence of meningococcal B 
disease (by 50% – 86%). 

• Further reductions in disease incidence can be gained by encouraging vaccine uptake in 
high-risk groups as well as routine infant vaccination. 

• Direct vaccine effectiveness data is limited – routine infant programmes first commenced in 
2015 in the UK, and except in outbreaks, MenB has only been used routinely in adolescents 
since 2017. 

Obtaining data on efficacy meningococcal immunisation during clinical trials was limited by the rarity 
of the disease, and since MenB has only been used routinely in infants since 2015, vaccine 
effectiveness data is further limited. Most of the data is presented as impact of the vaccination 
programmes on incidence of IMD. Further confounding of effectiveness data is likely due to a 
hesitancy or lack of awareness to vaccinate children with underlying medical conditions at greatest 
risk of IMD.  

Vaccination of infants, children and young adults can significantly reduce the incidence of 
meningococcal B disease. In infants - the age-group at highest risk of group B IMD in NZ - overall 
vaccine effectiveness was shown to be around 50% against all meningococcal B strains. 

The UK saw a 75% decline in group B disease when MenB was added routinely to the NIP. A similar 
reduction was observed in Australia when infants and adolescents/young adults were vaccinated. An 
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86% reduction in cases was seen over four years following the vaccination of all aged between 2 
months to 20 years with MenB during an outbreak in a region in Québec, Canada. 

Timeliness of infant schedule 

Key findings 

• Delays in routine immunisation with MenB leave infants sub-optimally protected against 
meningococcal disease. 

• The magnitude of the delays increases with subsequent vaccination time points. 

• Giving two doses of MenB at ages 6 weeks and 3 months, plus a booster dose at 12 months, 
is likely to provide the best protection for infants in New Zealand. 

• There is the potential for waning protection between the second and booster doses if given 
at age 3 and 12 months, but by delaying the start of MenB immunisation until ages 3 and 5 
months is likely to put some infants at greater risk. 

Surveillance data from the UK demonstrated the importance of not delaying first immunisations in 
infants. The timeliness of MenB vaccination (given at ages 8 weeks and 16 weeks in the UK) ensures 
infants are fully protected before the age of 5 months. Based on these data, a study suggested that 
giving the second dose at age 12 weeks was likely to improve protection for infants aged 10–18 
weeks. This was because delays in the first dose led in turn to greater subsequent delays in the 
second dose. Since the uptake and timeliness of the second dose of routine schedule was better 
than the third dose (at age 12 and 16 weeks, respectively), it was proposed that giving the second 
MenB dose earlier than 16 weeks would provide a wider window of opportunity to receive the 
second dose before the peak IMD risk age of 5 months. A booster dose at age 12 months provides 
protection in the second year of life. There was no evidence of clustering of cases before the booster 
dose to suggest waning in protection. 

For the NZ routine Schedule, two doses given at ages 6 weeks and 3 months are likely to provide the 
greatest protection for infants, with a booster dose given at, and not later than, 12 months to reduce 
the risk of waning protection in the second year of life. The NZ Schedule also provides a potentially 
immunologically advantageous gap of at least six weeks between dose one and two, rather than only 
four weeks as suggested above for the UK schedule. 

 

Carriage, herd immunity and cross-protection 

Key findings – carriage and herd immunity 

• Vaccination of adolescents with MenB does not provide indirect protection against group B 
meningococcal disease to unvaccinated peers or other age groups. 

• There is no evidence that MenB reduces the nasopharyngeal carriage of disease-causing 
meningococci.  

• Direct protection through individual vaccination is required for all age groups and individuals 
at high risk of IMD.  
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Although there was a 71% reduction in group B IMD in adolescents aged 15 – 18 years who were 
vaccinated during 2017 in South Australia, there was no evidence of a reduction in group B IMD 
during the same period for 0 – 4-year-olds. MenB was not associated with changes or decreases in 
carriage of disease-associated N. meningitidis in vaccinated adolescents. During 2018 – 2020, there 
was no significant difference in carriage among those who were vaccinated (5.1%) compared with 
unvaccinated participants (5.4%; adjusted odds ratio of 0.84 [95% CI 0.68–1.04]), although, a 
secondary analysis found that meningococcal carriage (of any group) was significantly lower in 
vaccinated than unvaccinated participants. 

Baseline risk factors for carriage in adolescents included being in an older school year (year 12 vs 
year 10), current upper respiratory tract infection, cigarette or water-pipe smoking, attending pubs 
or clubs, and intimate kissing. 

Key findings – cross-protection 

• Good coverage (around 80%) of group B meningococcal isolates is likely when using MenB in 
New Zealand, if the strain types in NZ align with those detected in Australia.  

• MenB vaccination can provide cross-protection against non-group B meningococci, including 
some group W lineages, potentially enhancing protection provided by MenACWY 
vaccination. 

Since some antigens in MenB are also variably present and expressed on other meningococcal 
strains, some level of cross-protection is anticipated. Bactericidal antibodies in sera from MenB 
vaccinated infants were able to kill 74% of group C, W and Y meningococcal isolates. This protection 
may be limited to certain lineages, depending on predominance of MenB antigen expression.  

Conclusions and options for New Zealand 
Infants aged under 1 year and children aged under 5 years, particularly those of Māori and Pacific 
ethnicity are at the greatest risk of group B meningococcal disease. The use of MenB as part of the 
National Immunisation Schedule for infants is likely to provide significant direct protection for these 
high-risk groups. A potential concept schedule is given in Table 1. Starting the immunisation 
schedule at a younger age (6 weeks rather than 3 months), provides earlier protection to those 
vaccinated on time and better insurance that more infants will be fully protected before the age of 5 
months, even if their immunisations are marginally delayed. A schedule at 3 and 5 months risks 
some infants being unprotected. 

Vaccination of young children with MenB can be given concurrently with other routine vaccinations; 
due to the increased risk of fever and injection-site pain, it is recommended to administer 
prophylaxic paracetamol immediately before and for the day after vaccination. 

The coverage of MenB against the meningococcal B strains predominant in New Zealand is not yet 
known. Australian data suggest around 80% coverage for isolates collected during 2007–2011.  
Although MenB appears unable to reduce carriage of disease-associated meningococci, it may 
provide some cross-protection against certain meningococcal W strains and help to support the 
MenACWY vaccination that is available to certain special groups. 

Vaccination of adolescents and young adults will provide direct protection to young people at 
increased risk of meningococcal disease due to life-style factors and high meningococcal carriage 
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rates. Evidence does not appear to show that vaccination of this group will provide herd immunity to 
their peers or other age groups by reducing meningococcal carriage of disease-causing group B 
strains. 

Table 1: Potential schedule for MenB vaccination in New Zealand 

Age group Primary doses Booster dose Further boosters Comments 

Infants     

Age <1 year 2 doses 
at age 6 weeks and 
3 months 

Age 12 months  Requirement for 
further booster dose 
will depend on risk of 
IMD, circulating MenB 
types and duration of 
antibody protection. 

Catch-up 

Age 12–24 months 2 doses 
8 weeks apart 

12-24 months later Dependent on risk 
from age 5 years 

 

Age 2 - <5 years 2 doses 
4-8 weeks apart 

Dependent on age 
and risk (see 
comment). 

Dependent on risk if 
aged >5 years 

Can give a preschool 
booster at age 4–5 
years, if it is >24 
months since primary 
course. 

Adolescents 

Age 15-20 years 2 doses 
4-8 weeks apart 

 Dependent on risk, 
can be given 5- yearly 

If primed at a younger 
age, give a single 
booster dose (at ages 
16-18 years). 
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Introduction 

Objectives of this review 
This is a review of evidence-based literature published from January 2018 to September 2022 
around the use of the four-component meningococcal B vaccine (4CMenB – hereafter, MenB). The 
aim is to help to inform policy decisions for the New Zealand National Immunisation Programme 
(NIP) and to support clinical recommendations in the Immunisation Handbook. It is not a systematic 
review, and as such, the evidence has not been formally GRADE scored. It does not include cost-
effectiveness or cost-benefit analyses. 

Key objectives and questions: 

• Review of New Zealand (NZ) epidemiology 

o to identify risk groups 

o strain protection – circulating strains in NZ 

• Review MenB 

o safety and immunogenicity from clinical trials 

o vaccine effectiveness in infants, children aged under 5 years, adolescents, and high-
risk groups 

o impact of MenB immunisation programmes on meningococcal B disease 

• What does the optimum meningococcal B schedule look like?  

o Vaccination in infancy under the age of 2 years 

o Vaccination of children under age 5 years 

o Vaccination of adolescents and young adults 

o Need for booster doses 

• Carriage studies – is there any potential for indirect/herd immunity? 

• Strength of evidence of cross-protection with group W and other strains 

• International immunisation programme recommendations 

Much of the background to meningococcal disease and immunisation was previously described in 
Antigen Literature Review for the New Zealand National Immunisation Schedule, 2018: 
Meningococcal1 available at https://www.immune.org.nz/antigen-literature-review-new-zealand-
national-immunisation-schedule-2018-meningococcal  

Meningococcal disease 
Invasive meningococcal disease (IMD) occurs when the commensal bacterium, Neisseria meningitidis 
found in the nasopharynx, infects the blood leading to sepsis and meningitis. Disease progresses 

https://www.immune.org.nz/antigen-literature-review-new-zealand-national-immunisation-schedule-2018-meningococcal
https://www.immune.org.nz/antigen-literature-review-new-zealand-national-immunisation-schedule-2018-meningococcal
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very rapidly and even with prompt access to medical care has a case-fatality rate of 10% – 15%. The 
rapid doubling rate of the infection and release of endotoxin-rich outer membrane vesicles triggers a 
strong inflammatory response leading to haemorrhage, intravascular coagulation and shock. 
Permanent sequelae due to widespread tissue and organ damage and meningitis occur in around 
10% to 20% of survivors, even with rapid access to antibiotics and supportive medical care. These 
include neurological damage leading to vision and hearing loss, seizures and cognitive deficits, skin 
necrosis and scarring, and amputation of extremities.2  

Neisseria meningitidis 
Out of more than 12 serologically-distinct meningococcal groups, almost all the cases of 
meningococcal disease worldwide are due to capsular groups A, B, C, W, Y and X. These are further 
classified as PorA and PorB strains based on their outer membrane proteins, and genetic sequences 
further classify individual variants. Polymorphisms and capsular switching result in emerging disease-
causing variants. Most colonising strains of N. meningitidis in the nasopharynx are not associated 
with IMD, but encapsulated strains are associated with a predisposition to cause invasive disease.2 
Meningococcal carriage prevalence increases during childhood and peaks in young adults before 
declining during adulthood. 

The presence of functional serum antibodies helps to prevent invasive disease through complement 
activation and bacteriolysis. The spleen is an important organ for clearance of infection once in the 
bloodstream. Individuals with complement deficiencies and splenic dysfunction or asplenia are at 
highest risk from acquiring IMD. 

Meningococcal B vaccine 
Meningococcal B disease has historically been difficult to control through vaccination due to poor 
immunogenicity, capsular polysaccharide cross-reactivity with ubiquitous human antigens in the 
brain, and antigenic variability of the outer membrane vesicle (OMV) proteins of the capsular group 
B bacterium.3 During 1991-2007, New Zealand experienced an epidemic of a hypervirulent 
meningococcal B strain (B:P1.7-2.4). A strain-specific vaccine (MenNZB) that contained OMV from 
this bacterium was used during 2004–2008 in infants, children and young adults aged <20 years to 
help bring the epidemic under control. 

Reverse vaccinology and recombinant technology have made development of multi-component 
meningococcal B vaccines possible, to target conserved antigens on disease-causing meningococcal 
B variants. 

Four-component meningococcal B vaccine 

The four-component meningococcal B vaccine (MenB; Bexsero®, GSK) was first licensed in 2013 in 
Europe and Australia. In 2015, the United Kingdom (UK) was the first country to use this vaccine as 
part of the routine immunisation schedule from the age of 8 weeks, where it was introduced as two 
primary doses plus a booster, rather than the three-primary plus booster schedule used for 
regulatory approval. MenB was approved for use in New Zealand in July 2018 and was funded as 
part of the extended programme for special groups from July 2021.4 
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This vaccine consists of three recombinant Neisseria meningitidis group B fusion proteins and 
detoxified outer membrane vesicles (OMV). The vaccine was predicted to protect against 73% – 88% 
of the predominant group B meningococcal strains.5 

Further details of the components in MenB are given below:3 

• Factor H binding protein (fHbp) was first identified independently by both Chiron Vaccines, 
designated as ‘genome-derived Neisseria antigen 1870’ (GNA1870), and Pfizer (formerly 
Wyeth Vaccines), which designated it as lipoprotein LP2086. The binding of fHbp to factor H 
enables meningococci to survive by down-regulating complement activation in non-immune 
sera. However, in human serum the binding site is masked by bound factor H and it is 
believed that these vaccines induce a response external to this binding site. 

• Neisseria adhesion A (NadA) is a fHbp subfamily antigen, which is thought to be related to 
transport proteins on the meningococcal outer membrane that promote adhesion to 
epithelial cells. Only 30% – 40% of group B strains have genes coding for this protein. 

• Neisseria heparin binding antigen (NHBA) is a surface-exposed lipoprotein whose heparin 
binding was correlated with survival of unencapsulated meningococci in vitro. The 
contribution of anti-NHBA antibodies in the protection elicited by this vaccine is not yet 
determined. It is suggested that anti-NHBA antibodies induced by MenB may have a role in 
preventing colonisation by blocking meningococci from binding to epithelial cells.6 

• Outer membrane vesicles (OMV) have been used previously in MenB vaccines for isolated 
outbreaks, as in New Zealand, Cuba and Norway. Bactericidal antibodies predominantly 
target specific porin protein, PorA, variants. As used in the MeNZB vaccine, the OMV in 
MenB is prepared from the NZ98/254 strain, PorA subtype P1.4. This component has a role 
as an adjuvant to enhance the immunogenicity of the recombinant fusion proteins in MenB 
and to provide some anti-PorA coverage. OMV are likely to also express other antigens in 
addition to PorA to potentially provide some additional coverage. 

The current dosing schedules of MenB are outlined in Table 2. In August 2022, recommendations to 
include a booster dose for infants vaccinated at aged 12–24 months was added to the Medsafe 
datasheet. 

Table 2: The current recommended dosing schedule for MenB, based on New Zealand licensure, as of 
October 2022 (reproduced from Immunisation Handbook 2020) 

Age group Primary series Booster 

Infants 
age 6 weeks* to 11 months 2 doses 

given at least 8 weeks apart 

Yes, one dose from age 12 months 

Infants 
age 12 to 23 months 

Yes, one dose given 12-24 months after 2nd 
dose. 

Children from age 2 
years, adolescents and 
adults* 

2 doses 
given at least 8 weeks apart§ 

Need not established; recommended 5-yearly 
for those at continued risk of meningococcal 
disease 

* off-licence use under 8 weeks of age or age over 50 years 
§ can be given from at least 1 month apart 
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Two-component meningococcal B vaccine 

MenB-fHbp (Trumenba®, Pfizer) is a two-component meningococcal B vaccine; it received 
accelerated approval in the US in 2014 and was approved in Europe in May 2017 and in Australia in 
September 2017, for use from age 10 years and above. This vaccine was approved for use by 
Medsafe in September 2021 but is not yet available in New Zealand. It contains two purified 
recombinant lipidated fHbp antigens – fHbp A05 and fHbp B01.7 A two-dose series is given at least 
six months apart. A three-dose accelerated schedule can be given at least one month and then at 
least four months apart to those at increased risk of IMD.8 Due to an increased risk of fever, it is not 
approved for use in children under 10 years of age.9 The use of this vaccine is not covered in this 
review. 

New Zealand epidemiology 
The rate of meningococcal disease in New Zealand was greatest during an epidemic of group B 
disease that lasted from 1991–2007: at its peak in 2001 there were 200 cases per 100,000 children 
aged under 1 year and 16.7 cases per 100,000 across all ages. This epidemic was due largely to a 
single group B subtype (B:4:P1.7-2,4) that has continued to circulate. Traditionally, meningococcal 
disease is seasonal, peaking soon after the peak in respiratory virus infections in the winter months 
July to August. The highest rates are seen in infants under 1 year, and in children aged under 5 years 
and older adolescents aged 15–19 years. Infants of Māori and Pacific ethnicities are most affected. 
During 2014–2019, a total of 18 out of 38 deaths due to IMD were group B infections, and the case-
fatality rate of meningococcal B was 5% – 8%.10 

A decline in the number of meningococcal disease cases was observed during 2020 and 2021, likely 
associated with a significantly reduced incidence of influenza and other respiratory virus infections 
while the international borders were closed in New Zealand due to COVID-19. During 2021, the 
meningococcal disease notification rate was 0.9 cases per 100,000 population (ESR, 28 April 2022). 

After these two years of very little meningococcal disease, the number of cases increased between 1 
January and 31 October 2022.11 A peak in cases in the winter season in June and July followed the 
influenza peak in late June 2022. Sixty cases (57 confirmed and three probable) were reported to 
ESR. This number is higher than for 2020 and 2021 but lower than the same period during the 
preceding three years (2017-2019). Almost half (45%, 27/60) of these cases were children aged 
under 5 years of Māori and Pacific ethnicities, and included three deaths: two children aged under 5 
years (one with group B:P1.7-2.4 and one group undetermined) and one young adult aged 15–19 
years (group undetermined). Group B meningococci were the predominant group: 39 out of the 48 
with identified group (81%) were group B, six (13%) were group Y and three (6%) were group W. 
Across the 39 group B cases, 14 different PorA types were identified, and the most common were 
B:P1.7-12,14 and B:P1.7-2.4 (the former New Zealand 1991-2007 epidemic strain). There have been 
no cases of group C since 2020 and group E was last reported in 2019.11 
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Figure 1: Number of meningococcal disease cases by prioritised ethnicity and age group, 1 January to 31 
October 2022 (Source: ESR) 

 

See ESR Meningococcal Disease Reports for more recent reports on the ESR Public Health 
Surveillance website. 

Invasive meningococcal disease in infants aged under 1 year 
Following data were provided as a personal communication from Burton C, Best E, Broom M, et al. 
who investigated paediatric meningococcal disease in Auckland (manuscript submitted for 
publication). Data presented were analysed separately from those used in the manuscript. The study 
population included 319 cases of IMD in 318 children aged under 15 years in the greater Auckland 
area from 2004–2020. Of these cases, 118 (37%) were aged 0–11 months and 98 (83%) of these 
infants had group B infections. 

https://surv.esr.cri.nz/surveillance/Meningococcal_disease.php
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Figure 2: Age at presentation (months) of 118 infants <12 months with invasive meningococcal disease, 
Auckland, 2004-2020 

 

Figure 3: IMD serogroups by age (months) in infants <1 year, Auckland, 2004-2020 

 

 

Nine infants (7.6%) died, 37/118 (31.4%) were admitted to ICU and 24/89 survivors with known 
outcomes had one or more severe sequalae, including hearing impairment, referral for cochlear 
implant, neurodevelopmental impairment, loss of limbs or digits, and skin scarring. The case-fatality 
rate was higher than for older children: 2% (4/201) deaths were aged 1 – 14 years and the overall 
case-fatality rate was 4.1% (13/319) for children aged 0 to <15 years. 
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Conclusion - New Zealand epidemiology 
The burden of meningococcal B disease in NZ is predominantly in children aged under 5 years and 
particularly in infants aged under 1 year. The highest incidence in infants is observed between the 
ages of 3 to 7 months. Children aged under 5 years of Māori and Pacific ethnicity are 
disproportionately at highest risk compared with other ethnicities, whereas in adolescents, those of 
European and Other ethnicities have the highest incidence of meningococcal disease. During the 
COVID-19 restrictions, the incidence of meningococcal disease declined in line with the reduction in 
respiratory infections overall, but in 2022, with increases in respiratory viruses, meningococcal 
disease increased. 
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Review of Literature 
Safety of MenB 
This review will primarily consider post-licensure randomised clinical trial data on adverse events 
following immunisation (AEFI), as available, safety surveillance data, but not pre-licensure 
reactogenicity studies. 

As concluded in the previous meningococcal review in 2018:1 

• MenB vaccination is associated with increased risk of fever, irritability and changes in 
feeding behaviour in infants younger than 12 months. 

• Prophylactic paracetamol is recommended prior to routine vaccinations that include MenB. 

• The rates of AEFI presenting at emergency departments (ED) increased significantly 
following the introduction of routine MenB vaccination of infants (from 1.03 to 3.4 per 1,000 
immunisations at 2 months of age).12 

• Education of ED paediatricians is required to avoid unnecessary invasive investigations and 
hospital admissions of infants presenting to ED with fever after receiving MenB. 

More countries have included MenB on their childhood immunisation programme since 2018. 
Further data from more recently published literature is presented below. 

Primary schedule in infants and young children 

Clinical trial systematic review 

Flacco et al (2018) reviewed the safety data from clinical trials of MenB in infants, children and 
adolescents. The incidence of serious adverse events (SAE) was low following the administration of 
MenB but significantly higher than for routine vaccines: 5.4 (95% CI 3.8 – 7.4) vs 1.2 (0.1 – 4.4) per 
1,000 individuals (odds ratio 4.36 [1.05 – 18.10], p = 0.043). Out of 39 serious adverse event reports 
considered associated with vaccination, the most common was febrile convulsion (seven cases), 
arthritis (three cases) and Kawasaki disease (three cases); a case each of febrile convulsion and 
arthritis were reported after a control vaccine. In head-to-head meta-analyses, there was a 
significantly increased risk of fever and injection-site pain with MenB in comparison with routine 
vaccines.13 

Reduced schedule 

A randomised phase IIIb open-label clinical trial (NCT01339923) investigated the reactogenicity of a 
reduced schedule (giving two primary rather than three primary doses) for MenB at three different 
timings in 745 infants: group one received three primary doses of MenB at ages 2.5, 3.5 and 5 
months; groups two and three received two primary doses at ages 3 and 5 months or 6 and 8 
months. All infants received a booster dose at age 11 months.14 

Across all groups, there were similar safety profiles. At least one solicited adverse reaction (AE) was 
reported for 84% – 97% of infants after any of the vaccinations. Local reactions included tenderness 
(41% – 53%) and erythema (33% – 42%).  The incidence of systemic AE occurring after the first 
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vaccination were: fever (26% – 55%), unusual crying (34% – 60%), sleepiness (25% – 58%), irritability 
(31% – 52%). Fewer than 1% of infants had fever of over 40°C and none lasted for more than a day.14 
Across all groups, no increased reactogenicity was observed with subsequent vaccinations. No 
unsolicited SAE were associated with vaccination. Of the unsolicited AE, 16-25% were considered 
possibly related to vaccine. Induration and upper respiratory tract infection were the most 
common.14 

Catch-up 

The reduced schedule study described above (NCT01339923) also included a catch-up group, in 
which 104 children aged 2 – 5 years and 300 children aged 6 – 10 years received two doses of MenB 
given two months apart.14 In the younger group, injection-site tenderness was the most common 
response reported (in 85% – 94%); systemic responses included irritability (31% – 37%), sleepiness 
(20% – 28%) and arthralgia (19% – 27%). For those aged 6 – 10 years, myalgia (27% – 29%) and 
malaise (22% – 28%) were also reported. In all children, fever was mild to moderate. Across all 
groups, no increased reactogenicity was observed with subsequent vaccinations. No unsolicited SAE 
were associated with vaccination.14 

Preschool booster dose 

The reactogenicity of a booster dose was evaluated as part of a randomised controlled trial (RCT) in 
children aged 4 years who were primed as toddlers at ages 12 – 24 months, and compared children 
receiving the first two doses.15 The study found that 21% of booster recipients experienced fever, 
compared with 10% of the vaccine-naïve children after their first dose and 8% after dose two. The 
most common AE was pain at the injection site for 114/121 participants (94%) who received booster, 
and 185/205 (90%) and 157/194 (80%) after dose one and two in the vaccine-naïve group. The safety 
profile was as seen in other studies and in older children.15  

Conclusions  

The reactogenicity of MenB is well characterised and does not appear to increase with each 
subsequent dose. Most infants and children experience at least one adverse reaction. As seen in 
previous clinical trials, injection-site tenderness, mild to moderate fever, unusual crying, sleepiness 
or malaise and irritability can be expected in infants and children. Booster doses are associated with 
an increase in the proportion of recipients experiencing fever and injection-site pain. 

Concurrent administration in infants and children 

Clinical trials 

A risk-interval design study compared the risk of AEFI when MenB was administered concurrently or 
separately from routine immunisation in young children.16 The study included 5,026 infants aged 
2 – 15 months, plus 1,957 infants aged over 12 months (delayed group) from three RCTs conducted 
in Europe; 97% of the participants were Caucasian. Infants received MenB and routine DTaP-IPV-
HepB/Hib plus PCV7, given together or one month apart: in a regular schedule at ages 2, 4, 6 and 12 
months; an accelerated schedule at ages 2, 3, 4 and 12 months; or a delayed schedule with two 
doses MenB given at age 12 months and 14 months with MMRV given concurrently or a month later. 
The study considered the primary outcome – fever within 48 hours; and secondary outcomes – 
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crying, change in eating, diarrhoea, irritability and tenderness at the injection site. It found that 
concomitant administration:  

• decreased the overall incidence of fever (75% vs 86% of participants) and other systemic 
AEFI 

• increased injection-site tenderness (66% vs 55%) and severe tenderness at the MenB 
injection site (24% vs 17%, p < 0.001) 

• increased peak temperature and duration of fever: an increase in moderate fevers (≥39°C) 
was seen in infants who received vaccination (18% vs 13%) and fever lasting longer than 1 
day (33% vs 22%). In all groups, fewer than 1% had fevers over 40°C. 

• The proportion of all systemic AE was comparable between groups.  

Fever recurrence risk was proportional to the number of prior fever events. The recurrence of AEFI 
was increased with each subsequent dose but not the severity. Concomitant vaccination reduced the 
risk of AEFI by 4% – 49% with the greatest impact seen among infants who had previously 
experienced AEFI. The findings indicated that coadministration reduced the risk of AEFI compared 
with the cumulative risk of AEFI when given separately – the authors concluded that to delay 
vaccinations to avoid adverse events puts infants unnecessarily at risk from meningococcal disease.16 

One of the clinical trials included in the above study assessed the tolerability of MenB administered 
with routine infant vaccinations (DTaP-IPV-HepB/Hib and PCV7). 17 The phase IIb RCT in Europe 
during 2008–2010 randomised 1,877 healthy participants 2:2:1:1 to receive either 1) MenB with 
routine vaccines at 2, 4, and 6 months (concomitant group); 2) MenB at aged 2, 4, 6 months and 
routine vaccines separately at ages 3, 5, 7 months (intercalated group); 3) MenB with routine 
vaccines at ages 2, 3 and 4 months (accelerated group); 4) routine only at ages 2, 3, 4 months 
(control). More infants experienced severe local pain in the concomitant groups (12% – 16%) 
compared with routine only (1% – 3%). Fever (≥38°C) after any vaccination occurred in 80% of 
infants who received MenB, 71% of the intercalated group, 76% of the accelerated group and 51% 
who received routine vaccines only. Per vaccination dose, 26% – 41% experienced fever following 
MenB alone, 23% – 36% for routine alone and 51% – 61% for concurrent MenB and routine. Out of a 
total of four seizures possibly associated with vaccination, one febrile seizure was reported two days 
following dose two of MenB in the intercalated group. Two hypotonic hyporesponsive episodes were 
reported following concomitant MenB and one after routine vaccination in the intercalated group. 
One out of two cases of Kawasaki disease were considered possibly related to the study. Six children 
were observed in hospital for fever within two days of vaccination with MenB.17 It was concluded 
that MenB was generally well tolerated when given concomitantly with routine vaccinations to 
infants aged younger than 6 months, and these data supported the inclusion of MenB to the primary 
series. 

Post-licensure surveillance 

Following three million combined doses of MenB given to approximately 1.3 million children aged 
2 – 18 months, 902 ‘Yellow Card’ passive surveillance AEFI reports were received by Medicines and 
Healthcare products Regulatory Agency in the UK from September 2015 to May 2017.18 Of these, 
41% were for local reactions and 40% were for fever. There were 160 reports of persistent nodules 
at the injection sites, usually without other symptoms (which can occur with any vaccine19). There 
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were 55 reports (6%) for seizures; an age-adjusted comparison gave an observed-to-expected ratio 
of 0.13. The rates of seizures within 7 days of routine immunisation were similar before and after the 
introduction of MenB: incidence ratios were 1.4, 1.54 and 1.26 at ages 2 months, 4 months and 12 
months, respectively. Importantly, it was shown that MenB introduction to the immunisation 
programme did not reduce the compliance with doses of other routine vaccinations.18 

Safety surveillance of the UK MenB programme was conducted between 2015 and 2018 through The 
Health Improvement Network (THIN) database of electronic primary healthcare records.20 A total of 
107,231 infants aged 1 – 18 months received at least one dose of MenB; 93% of doses were given on 
same day as other routine vaccines. Between days 0–6, 43 seizures were reported after 239,505 
doses and 23 febrile seizures were reported after 194,929 doses. The adjusted incidence rate ratio 
was 1.43 (95% CI 1.02 – 2.02) for seizures (rate of 9.4 [6.8 – 12.6] per 1,000 person-years) and 1.83 
(1.08 – 2.75) for febrile seizures (rate of 6.2 [3.9 – 9.3] per 1,000 person-years). However, it was not 
possible to attribute these to one particular vaccination.20 Four cases of Kawasaki disease were also 
reported within days 1 – 28 of vaccination (rate 27.3 [7.4 – 69.8] per 100,000 person-years),20 but a 
further study in secondary care found no association with increased risk following MenB exposure.21 

Active surveillance, conducted during the Saguenay-Lac-St-Jean outbreak in Québec, identified four 
cases of nephrotic syndrome among 49,000 individuals aged 2 months to 20 years vaccinated with 
MenB.22 These cases were children aged 2 – 5 years, occurring several months post vaccination, 
which were presumptively diagnosed as idiopathic. Further analysis found that during the year post 
vaccination, the rate of nephrotic syndrome hospitalisation in vaccinated children aged 1 – 9 years 
(17.7 per 100,000) was 3.6-fold (95% CI 0.7 – 11.8; p=0.12) higher than the rate seen in the rest of 
the Québec province and 9.3-fold (95% CI 1.1 – 62.0; p=0.039) higher than during the preceding 
eight years in the Saguenay-Lac-St-Jean region. Around three-quarters of the cases had an acute 
respiratory infection, so temporal association or clustering unrelated to vaccination is possible but a 
causal role in lieu of or in addition to the vaccine could not be ruled out. Nephrotic syndrome was 
not associated with MenNZB in New Zealand or other OMV-based meningococcal B epidemic 
vaccines used elsewhere. Other MenB studies have also not observed this condition, but many of 
these were conducted in either under 1 year-olds or adolescents and hence outside of the 1 – 9-
year-old age range. The authors concluded that ongoing surveillance is required to be alert to a 
potential safety signal for idiopathic nephrotic syndrome in children receiving MenB vaccination.22 

Paracetamol prophylaxis 

Due to the known risk for fever following MenB vaccination, and the potential for febrile seizures, 
children under the age of 2 years are recommended to receive prophylactic paracetamol or 
ibuprofen (as age appropriate). 

The use of antipyretic prophylaxis was examined as part of active surveillance during the Saguenay-
Lac-St-Jean outbreak in Québec, during which 93% of children aged under 2 years had received 
antipyretic prophylaxis (paracetamol and ibuprofen), as recommended, and 65% of older children 
also received this.23  Fever was reported by 10.9% of respondents within seven days of vaccination, 
with the highest incidence on days one and two. In children aged under 10 years, at least two doses 
of paracetamol significantly reduced fever on the two days after dose one or two. The greatest 
effect was seen in children aged under 2 years; at least two doses paracetamol reduced the odds of 
fever in all age groups under 2 years by up to almost a half compared with no paracetamol. 
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Coadministration of MenB with other vaccines nearly doubled the odds of fever in children aged 
under two years: at age 2 – 6 months OR = 2.77 (95% CI 1.74–4.41, p < 0.001); age 12 – 14 months 
OR = 1.95 (1.06-3.57; p = 0.03); age 18 – 24 months OR = 1.83 (1.09-3.07, p=0.02). Antipyretic 
prophylaxis significantly reduced that risk: following at least two doses of antipyretic at ages 2 – 6 
months OR = 0.35 (0.21-0.60, p < 0.001); ages 12 – 14 months OR = 0.28 (0.11-0.72; p = 0.008); ages 
18 – 24 months OR = 0.40 (0.22-0.76, p=0.005).23 

A retrospective case-note review of 95 preterm infants who received MenB found that the use of 
prophylactic paracetamol reduces post vaccination fever and antibiotic administration in a neonatal 
unit in the UK. Following co-administration of MenB with routine vaccinations, more infants 
developed fever (four-fold increase), underwent partial septic screens (22-fold increase) and 
received intravenous antibiotics (19-fold increase). Once paracetamol prophylaxis for MenB 
vaccination was routinely recommended, fewer infants experienced post-vaccination fever (50% 
reduction), partial septic screening (91% reduction) and antibiotic administration (89% reduction) to 
levels comparable to the pre-MenB period.24  

Another UK-based study found that MenB did not increase the risk for SAE in 133 hospitalised 
preterm infants (born <35 weeks gestation).25 After the first dose of MenB was given at age 8 weeks 
alongside other routine immunisations, fever was reported in 7% of infants who received 
paracetamol prophylaxis and in 20% without paracetamol. No significant differences were seen 
between the cohorts in the proportion with apnoea, bradycardia, desaturation or requiring 
respiratory support.25 

Summary – safety in infants and children 
AEFI observed post-licensure clinical trials and post-marketing studies are generally as seen during 
the pivotal clinical trials. Evidence summarised in Table 3. 

• Fever and injection-site pain are prevalent in infants following vaccination with MenB, and 
incidence increases when given concomitantly with routine vaccinations. Importantly, the 
MenB introduction to the immunisation programme in the UK did not reduce the 
compliance for doses of other routine vaccinations. 

• There does not appear to be an increase in intensity with subsequent doses.  

• The use of prophylactic paracetamol attenuates fever, lowering the risk for febrile seizures, 
and reduces the risk of unnecessary investigations and treatment for sepsis in infants – 
clinicians need to be alert to this adverse event in infants following recent MenB vaccination. 

• Potential safety signals for idiopathic nephrotic syndrome in children aged 1 – 9 years and 
Kawasaki disease in infants warrant further surveillance. Rare cases of persistent nodules at 
the injection site were also noted in passive surveillance. 

Safety in adolescents and young adults 

Primary immunisation 

Generally, adolescents and young adults have been given MenB as part of school-based vaccination 
programmes or in response to a localised meningococcal B outbreak. 
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From 2015 to 2018, 1,867 reports were submitted to the Vaccine Adverse Event Reporting System 
(VAERS) in the US following vaccination of young people aged 10 – 25 years with MenB (332 reports 
per million doses). A higher proportion were female (59%) than male and median age was 17 years 
(interquartile range 16 – 18 years); 40% received other vaccines concomitantly; and 96% of reports 
were non-serious. The most reported AEs were injection-site pain (22%), pyrexia (16%) and 
headache (16%). Secondary to local reactions such as extensive limb swelling and injection site pain, 
there was a disproportionate number of reports of decreased mobility in the injected limb. Local 
injection site reactions reporting ranged from 18 – 74 per million doses; fewer than 2% were 
deemed serious and fewer than 1% were accompanied by systemic reactions. No new safety 
concerns were identified.26 

No safety concerns were identified during a school-based vaccination programme of 15 – 18-year-
olds in South Australia. A total of 58,637 doses of MenB were administered during 2017 and 2018. 
AEFI reporting rate was low (0.32%, 95% CI 0.28–0.39%) and were consistent with other vaccines 
given to adolescents.27 Injection-site reactions (126/193 reports; 65%), headache (99/193; 51%) and 
nausea (61/193; 32%) were the most reported AEFI. AEFI were more frequently reported in females, 
in more educationally advantaged schools, following the first dose and in the first year of the 
programme (2017), and reporting decreased with increasing age.27  

Booster doses in adolescents primed as infants 

No significant differences in AEFI were observed after any dose of MenB between adolescents 
receiving a booster dose who were primed in infancy and vaccine-naïve adolescents receiving two 
primary doses.28 Almost all the participants (≥97%) reported at least one local reaction and ≥75% 
reported at least one solicited systemic reaction. Pain (98%), fatigue (≥55%) and headache (≥49%) 
were the most common. No SAE were considered related to the vaccine – one case of appendicitis 
was reported in the vaccine-naïve cohort after the first vaccine dose but not considered by the 
investigator as vaccine-related.28 

Conclusions – safety in adolescents 

Post-market surveillance of MenB vaccination in adolescents has not indicated any safety concerns. 
Evidence summarised in Table 4. 

• Most vaccine recipients experience at least one adverse event following vaccination. 
• Injection-site pain and headache are commonly reported. 
• The extent of the local reactions may temporarily limit movement in the affected limb. 
• Females reported AEFI more than males. 
• No difference was observed in AEFI between those who received a booster dose or those 

who received their first dose in adolescence. 
 

Safety in special groups 
The safety and tolerability of MenB was evaluated in children attending the Bambino Gesù Children’s 
Hospital, Italy.8 Caregivers of vaccinated children were requested to answer a questionnaire on AEFI 
within seven days of vaccination: 132 responses given were following first dose and 24 were booster 
doses. The median age of the vaccine recipients was 4.5 years (range 0.29 – 26.8 years; 15% aged <1 
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year, 39% aged 1 – 4 years, 40% aged 5 – 14 years and 5% ≥ 15 years), and 63% were deemed high-
risk with chronic health conditions. A total of 311 AEFI occurring within seven days of vaccination 
were reported; most were concentrated to the first day after vaccination and were deemed of little 
clinical importance. Of these events, 147 (47%) occurred the first dose and 58 (19%) after the 
booster doses. The most frequent AE were local (tenderness and reluctance to move injected limb), 
unusual crying and fever ≥37°C; there were 24 reports of hypotonia or hypo-responsiveness. There 
was no significant difference for the vaccine dose administered. The incidence of high fever was low 
(3.8%). Older ages were associated less with moderate to severe reactions (OR = 0.92; 95% CI 
0.86 – 0.99; p = 0.034).8  

A phase IV pharmacovigilance study conducted in Spain investigated the safety of MenB in 
immunocompromised adults and generally found that AE were as published on the product 
specifications [data] sheet. It included 72 patients with a mean age of 52.5 years (standard 
deviation ± 18 years) with medical indication for meningococcal vaccination: 59 (82%) anatomic 
asplenia, nine (12.5%) had previous IMD, two (2.8%) on eculizumab treatment, one person with 
common variable immunodeficiency worked in a laboratory in contact with N. meningitidis isolates 
and one patient had functional asplenia due to graft-versus-host-disease following allogenic HSCT. 
Of these participants, 58 (80.6%) were receiving treatment for some chronic disease at the time of 
vaccination and the remainder was receiving no treatment. Fever was not given on the product 
specifications for those aged >11 years and adults, but 12.5% of participants reported fever 
following either dose of MenB. Local pain was reported by 78% and 81% and headache by 18% and 
21% after dose one and two, respectively. Somnolence was experienced by three participants after 
both doses. For some AE (nausea, muscular pain and general malaise), the rate of AE was lower than 
stated on the product specifications sheet for the over 10 year age group.29 

Conclusions 

The safety profile of MenB in those at high risk of IMD is generally like that seen in healthy 
individuals. There are no concerns that reactogenicity of MenB has an adverse clinical effect on 
children with underlying medical conditions. No unexpected AEFI were reported in adults with 
immunocompromise; injection site pain (around 80%) and headache (around 20%) were most 
frequent, and fever was relatively common (around 12.5%).   

Evidence summarised in Table 4. 
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Table 3: Summary of evidence of MenB safety in infants and children 

Safety 
outcomes 

Ref Participants Results Findings 

Reduced schedule 
giving two primary 
doses 

14 Open-label RCT 
745 infants randomised to three 
groups: 
- 3 MenB doses at ages 2.5, 3.5 

and 5 months 
- 2 doses at ages 3 and 5 months 
- 2 doses at ages 6 and 8 months 
All received booster at age 11 
months 

84-97% experienced ≥1 solicited AE 
Fever 26-55%; <1% had fever >40°C 
Similar profile across all groups. 
No increased reactogenicity seen with subsequent 
vaccinations. 

Reduced schedule was as safe as three-dose primary. 

Catch-up 
vaccination 

14 Open-label RCT 
104 children aged 2-5 years and 300 
children aged 6-10 years given 2 
doses MenB 2 months apart 

All children fever mild-moderate. 
Younger group – injection-site tenderness most 
common (85-94%); systemic responses range 19-37%. 
Older children additional myalgia (27-29%) and malaise 
(22-38%) 

No safety concerns. 

Booster doses 15 Follow-up of RCT 
MenB Booster given 12-24 months to 
123 children who received two-dose 
primary course, 2 months apart at 
ages 12-23 months. 
209 vaccine-naïve controls given 2 
doses. 

Injection site pain most common local AE (94%) 
booster group and 90% naïve group. 
Fever ≥38°C occurred in 21% of follow-up and 10% 
naïve cohort. No SAE considered related to vaccine. 

Safety profile as seen in other studies. 

Concurrent 
administration 

16 Multicentre, open-label, pooled data 
from 3 RTCs, including 5,306 infants 
aged 2 – 15 months. 
MenB given together or separate 
from routine vaccinations (DTaP-IPV-
HepB/Hib, PCV7 or MMRV).  

Together decreased overall incidence of fever (75% vs 
86%), increased injection-site pain, and fevers ≥39°C. 
Incidence of fever higher in those who had previous 
episodes.  

Cumulative risk of AEFI reduced by concomitant 
administration. Severity did not increase with 
subsequent doses. 

18 Passive surveillance – Yellow card, UK 
3 million doses given to 1.3 million 
children aged 2 months to 18 years. 

902 Yellow cards 41% local reactions; 40% fever. 160 
reports of persistent nodules. No increase in seizures. 

Findings as expected from clinical trials 
No reduction in compliance with doses of other routine 
vaccines. 



Review of Evidence 2022 – Meningococcal B 

Immunisation Advisory Centre | November 2022  16 | P a g e  
 

21 Electronic primary care records, 
2015-2018. 
107,231 infants aged 1-18 months, 
93% on same day as other routine 
vaccines. 

Adjusted IRR: Seizures 1.4 (9.4/1,000 person-years)  
Febrile seizures 1.8 (6.2/1,000) 
Four cases Kawasaki disease – no increased risk with 
MenB 

Not able to attribute AEFI to a particular vaccine. 

22 Active surveillance, Saguenay-Lac-St-
Jean outbreak. 49,000 individuals 
ages 2 months-20 years 

Four cases of nephrotic syndrome aged 2-5 years. A 
3.6-fold increased rate in children aged 1-9 years 
compared with rest of Quebec and 9.3-fold higher rate 
than preceding 8 years in region.  

Potential safety signal. 
Ongoing surveillance for idiopathic nephrotic syndrome 
required in 1- to 9-year-olds.  

Paracetamol 
prophylaxis 
 

23 Active surveillance, Saguenay-Lac-St-
Jean outbreak. 49,000 individuals 
ages 2 months-20 years 

93% children aged <2 years (as recommended) and 
65% older children received antipyretic prophylaxis 
(paracetamol or ibuprofen). 
≥ 2 doses significantly reduced fever in children <10 
years. Under 2 years, OR 0.28-0.4 
Coadministration doubled odds of fever in <2 years (OR 
at age 2-24m = 2.8 to 1.8).  

Antipyretic prophylaxis significantly reduces risk of 
fever in young children, particularly when given 
concomitantly with other routine vaccines. 

24 95 Preterm infants, in UK – 
administered MenB and routine 
vaccinations 

Prior to paracetamol recommendations = 4-fold 
increase in fever, 22-fold increase in partial septic 
screens and 19-fold increase in IV antibiotics. 
After paracetamol recommendations introduced – 50% 
reduction in fever, 91% reduction in septic screening, 
and 89% reduction in antibiotics – comparable to pre-
MenB period. 

Paracetamol reduces incidence of post-vaccination 
fever and unnecessary invasive interventions. 

25 133 hospitalised preterm (born <35 
weeks) infants, concurrent MenB and 
routine vaccinations 

Fever in 7% who received paracetamol and 20% who 
did not. No differences in other AE. 

Paracetamol prophylaxis reduced incidence of fever in 
preterm infants. 
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Table 4: Summary of evidence for MenB safety in adolescents and young adults; and special groups. 

Safety 
outcomes 

Ref Participants Results Findings 

Primary immunisation 26 VAERS reporting 2015-2018 
1.867 reports 
Ages 10-25 years 

Passive reporting (332 reports/million doses) 
40% reports following concomitant vaccinations; 96% non-
serious – 22% injection site pain, 16% pyrexia, 16% 
headache; local reactions associated with decreased 
mobility of injected limb. 

No new safety concerns identified 

Primary immunisation  27 South Australia school-based 
programme 2017-2018. Ages 15-18 
years, 58,637 doses 

AEFI reporting – 0.32%. More reports from females than 
males 
Injection site pain (65%), headache (51%), nausea (32%) 
most common. Reporting decreased with increasing age. 

No safety concerns. 

Booster doses  

 

28 Booster doses given to adolescents 
primed in infancy or two doses to 
vaccine-naive 

Injection site pain most common local AE (94%) booster 
group and 90% naïve group. Fever ≥38°C occurred in 21% 
of follow-up and 10% naïve cohort. No SAE considered 
related to vaccine 

Safety profile as seen in other studies. 

Special groups 

Primary and booster 
doses in children with 
underlying health 
conditions 

8 Questionnaire responses – 132 
following first dose MenB and 24 
following booster doses. Children 
attending hospital aged 0.29-26.8 years 
(15% <1 year, 39% aged 1-4 years, 40% 
aged 5-14 years and 5% ≥15 years) 

Total 311 AEFI reported within 7 days of vaccination, most 
in first day. AE injection site tenderness, reluctance to 
move injected limb, unusual crying, fever. 24 cases of 
hypotonia/hypo-responsiveness. Fewer moderate-severe 
reactions in older children.  

Safety profile similar to healthy children. No 
concerns that reactogenicity has an adverse 
clinical effect on children with underlying medical 
conditions. 

Immunocompromised 
adults 

29 72 patients mean age 52.5 years (± 18 
years), medical indication for MenB 
vaccination. 

Fever occurred in 12.5% adults. Local pain 80%, headache 
20%. Three reported somnolence. Nausea, muscular pain 
and general malaise were less frequent than on product 
information. 

No unexpected AEFI in immunocompromised 
adults. Fever was more common than reported 
on product information for those aged over 11 
years.  
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Immunogenicity 
During the development of MenB, vaccine coverage across different variants of meningococcal B 
was predicted using an immunoassay-based meningococcal antigen typing system (MATS).  More 
recently, this has been replaced with genetic meningococcal antigen typing system (gMATS) – this 
characterises isolates using antigen genotyping without needing to culture meningococci and test 
bactericidal activity.30 However, both of these can underestimate the coverage of circulating strains. 

In clinical trials of MenB, immunogenicity is used a proxy for vaccine efficacy due to the low 
incidence of meningococcal disease. The generation of bactericidal serum IgG antibodies is the most 
frequent measure of immunogenicity. Human complement serum bactericidal assay, hSBA, is used 
against a manufacturer-selected panel of three or four group B strains (see Table 5) and a predefined 
titre of at least 4 or 5 as a threshold for seroprotection. The predefined strains have known 
susceptibility or high expression of vaccine antigens, but do not necessarily represent the wild-type 
virulent strains. Further studies have combined bactericidal data with data on the expression and 
cross-reactivity with antigens of circulating disease-causing strains.3 

Furthermore, it is unknown what part cellular or mucosal immune responses may also play in the 
protective response induced by these vaccines. Clinical trial immunogenicity data, as measured by 
bactericidal antibody assays, does not necessarily reflect susceptibility against circulating strains. 

Table 5: The MenB antigens predominantly expressed by predefined meningococcal B strains used in the 
bactericidal assays during clinical trials. 

Antigen Strains expressing antigen 

fHbp H44/76; 44/76-SL 

NadA 5/99 

PorA NZ98/254 

NHBA M10713; M07-0241084 

 

Primary schedule in infants 
This section presents a selection of immunogenicity data around the use of MenB in infants and 
young children up to the age 5 years when given as part of the routine schedule, as catch-up doses 
and concomitantly with other routine vaccinations. 

Clinical trial systematic review 

A systematic review of clinical trials conducted in 2018 by Flacco et al showed reduced 
immunogenicity against the PorA antigen strain NZ98/254. The review included ten randomised 
trials and eight follow-up studies which were highly heterogenous (all sponsored by the former 
manufacturer, Novartis). In these studies infants received three primary doses and a booster dose of 
MenB. It found that protection was sufficient within 30 days of the primary course and that 
immunogenicity remained adequate-to-high for six months after the primary course. In infants and 
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children, ≥67% had seroprotection against two out of four strains; the proportion of participants 
who achieved seroconversion was lower for M10713 (<50%) and NZ98/254 (<35%).  

Booster dose enhanced seroconversion against all strains (≥93%). Immunogenicity remained high six 
months for two strains but declined back to levels seen at six months after primary course for 44/76-
CL (62%) and NZ98/254 (35%). 

Conclusion: A booster dose is required in infants and young children to provide prolonged 
protection against some strains of meningococcal B.  

Reduced schedules 

In 2015, the UK was the first country to implement a meningococcal B vaccination in infants as part 
of its National Immunisation Programme. It immediately used a two-dose primary series instead of 
the licensed three-dose series.  

A phase IIIb clinical trial (NCT01339923) investigating 2+1 and 3+1 courses found that the reduced 
infants schedules were as immunogenic as 3+1 schedule; in all cases, immunity waned between 
primary and booster doses.14 The study involved 754 infants randomised to receive either a 2+1 
course at ages 3.5, 5 and 11 months or ages 6, 8 and 11 months, or a 3+1 course at ages 2.5, 3.5, 5 
and 11 months. Across all infant groups, at one month after completion of the primary series, 
98% – 100% of infants had hSBA titres ≥4 against fHbp, NadA and PorA antigens and 49% – 77% 
against NHBA. Antibody titres declined between the primary and booster doses in all groups (see 
Figure 4). Seroprotection was restored for all antigens at one month after the booster dose with 
similar antibody titres between the 3+1 group and the 2+1 group. For continuous protection beyond 
the age of 5 years and in adolescence, a booster dose is required.14 

Figure 4: Geometric mean titres (95% CI) against four meningococcal B test strains for each of the infant 
study groups (Martinón-Torres, 2017, open access). 

 

 
 
  

Group 1: vaccinated with 4CMenB at ages 2.5, 3.5, 5 and 11 months; Group 2: vaccinated at ages 3.5, 5 and 11 
months; Group 3: vaccinated ages 6, 8, 11 months; (Group 4, catch up given at least 2 months apart) 
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Conclusions: A reduced schedule (two primary plus one booster; 2+1) was as immunogenic as the 
licensed 3+1 schedule in infants. For both schedules, bactericidal antibody declined between the 
primary and booster doses. This was particularly marked and potentially relevant in New Zealand for 
antibodies against the PorA antigen. However, the clinical importance of the decline in PorA 
antibodies is unclear in the NZ context. Used as a source of the OMV component of the vaccine, and 
to assess bactericidal response against PorA dominant strains, the former epidemic strain NZ98/254 
is still in circulation and a cause of group B IMD in New Zealand children (see New Zealand 
epidemiology).  

An anamnestic response is observed when an additional dose is given. Further booster doses are 
advised for children who continue to be at increased risk from meningococcal disease due to specific 
medical conditions that increase their risk, beyond the age of 4 years.  

Co-administration with Schedule vaccines 

A phase III open-label study in Taiwan found that immunogenicity of MenB was not impacted by 
concomitant administration of routine vaccinations.31 A total of 225 infants were randomised 2:1 to 
receive MenB with routine vaccinations or routine vaccinations alone (DTap-IPV-Hib, PCV13, HepB at 
ages 2, 4, 6 months; and MMR and VV at age 12 months). Bactericidal antibody responses were 
measured at one month post primary course and post booster dose. Following the primary course, 
all infants had hSBA titres ≥5 against fHbp and NadA antigens, 79% against PorA and 59% NHBA. 
Blood samples taken prior to the administration of the booster dose showed a decline in antibody 
titres, with 81%, 99%, 17% and 22% of infants having hSBA titres ≥5 against fHbp, NadA, PorA and 
NHBA, respectively. Following the booster, 92% – 99% of infants had seroprotection against all 
antigens. It was concluded that these data support a need for a booster at and not later than 12 
months of age for protection against strains expressing PorA.31 

Immunogenicity of a reduced 2+1 schedule of MenB was investigated as a secondary outcome of an 
open-label RCT conducted in the UK between Sep 2015 and Nov 2017.32 The study’s primary aim was 
to compare PCV13 schedules: 2+1 schedule at ages 2, 4 and 12 months or as a 1+1 schedule at ages 
3 and 12 months; all infants were given MenB with routine vaccination at ages 2, 4 and 12 months 
(DTaP-IPV-Hib, rotavirus), then MenB, MenC-Hib and MMR at age 12 months. Blood samples were 
collected at ages 5 and 13 months. The study found no differences in immunogenicity for three 
MenB antigens between groups. All participants had a good response to the 5/99 (NadA) strain with 
seroprotective hSBA titres ≥4 following primary and booster doses; at least 86% of participants had 
protective levels of bactericidal antibodies against the two other meningococcal B strains post 
priming and post booster: H44/76 (fHbp) – 95.3% (88.5-98.7) post priming and 92.4% (84.2-97.2) 
post boost; NZ98/254 (PorA) – 86.5% (78.0-92.6) post priming and 88.6% (79.5-94.7) post boost. As 
seen previously, a small number of children did not have a protective response against NZ98/254 
(<15%). In conclusion, the immunogenicity of MenB in a 2+1 schedule was not affected by changes 
to the PCV13 schedule.32 

In a phase IIIb RCT conducted in Mexico and Argentina, the immunogenicity of MenB and 
MenACWY-CRM (Menveo®) was evaluated when given concurrently at ages 3, 5, 7 and 13 months.33 
A total of 750 infants were enrolled and randomised to receive MenB with MenACWY, MenB alone 
or MenACWY alone. Across all groups and meningococcal B strains, 68% – 100% and 87% – 100% of 
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participants achieved seroprotection (hSBA titres ≥5) at 1 month post primary and post booster 
doses, respectively. For MenACWY, 96% and 98% achieved hSBA titres ≥4, respectively. It was 
concluded that concurrent administration of MenB and MenACWY was non-inferior to single 
immunisations.33 

A Brazilian clinical trial showed there was no impact on the antibody responses to PCV10 (given as a 
3+1 schedule at ages 3, 5, 7 and 12 months) when co-administered with MenB and/or MenC-CRM in 
a 2+1 schedule given at ages 3, 5, and 12 months.34  

Summary – immunogenicity in infants 

Evidence summarised in Table 8 

• The immunogenicity of MenB is maintained when co-administered with other routine 
vaccinations in infants.  

• The reduced 2+1 schedule is as immunogenic as the 3+1 schedule. 

• A reduced antibody response is seen against PorA strain in a small proportion of children 
both after priming and boosting doses. 

• A booster dose is required in infants and young children to provide prolonged protection 
against some strains of meningococcal B. To ensure infants are protected against 
meningococcal B in their second year of life, particularly against the former NZ epidemic 
PorA 1.7-2,4 strain, this to be given at and not later than age 12 months. 

• An anamnestic response is observed when an additional dose is given. 

• Further booster doses are advised for children who continue to be at increased risk from 
meningococcal disease beyond the age of 4 years.  

Catch-up primary schedule in children 
As part of a phase IIIb clinical trial described above (NCT01339923), 404 children aged 2 – 10 years 
were given two catch-up doses of MenB given two months apart. The study found that 95% – 99% of 
children had seroprotection (hSBA titres ≥4) at one month after the second dose against all four 
MenB components.14  

Newly enrolled participants (n = 205) in an extension study (NCT01894919) aged 35 months to 12 
years received two catch-up doses of MenB given one month apart (accelerated schedule). A robust 
antibody response was observed between baseline and one month post dose two: 98% – 100% of 
participants achieved with hSBA titres ≥4 against fHbp, all participants against NadA and PorA and 
75% – 85% against NHBA.35 Catch-up doses in children aged 4 – 7 years and 8 – 12 years induced 
good antibody responses in 90% – 100% of participants against all four MenB antigens as measured 
at one month post vaccination.35 

Conclusion:  Catch-up doses given in the second year of life or older were immunogenic against all 
the components of MenB. 

Evidence is summarised in Table 6 
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Special groups 

Complement deficiency, asplenia and splenic dysfunction. 

Generally, clinical trials did not include participants with complement deficiency (congenital or 
eculizumab therapy), asplenia or splenic dysfunction, despite these groups being at highest risk of 
meningococcal disease and are recommended meningococcal B vaccination.36 

One clinical study found that children with asplenia had an equivalent bactericidal antibody to 
healthy children when the hSBA assays used either exogenous or endogenous complement. 
However, in children with complement deficiency, bactericidal antibody was only shown to be 
equivalent to healthy children when exogenous complement was used in the assay.37 Children aged 
2 – 17 years in Europe, the UK and Russia with complement deficiencies (n = 40), asplenia or splenic 
dysfunction (n = 112) received two doses of MenB given two months apart and were compared with 
87 age-matched healthy controls. Immunogenicity of MenB was similar in healthy children and those 
with asplenia or splenic dysfunction: proportions of those with asplenia with hSBA titres ≥5 were 
97%, 100%, 86% and 94% against strains H44/76, 5/99, NZ98/254 and M10713, respectively, 
compared with 98%, 99%, 83% and 99% of the healthy controls. For those with complement 
deficiency (especially terminal chain deficiency or on eculizumab therapy), the proportion with hSBA 
titres ≥5 using exogenous complement were 87%, 95%, 68% and 73%, respectively; however, when 
testing with endogenous complement, bactericidal activity was evident in only one eculizumab-
treated participant and one terminal-chain complement-deficient participant.37 

Breakthrough disease has been reported for children receiving eculizumab treatment. These data 
support a recommendation for antibiotic prophylaxis, given in addition to meningococcal B 
vaccination for those receiving eculizumab.38 However, a case of a penicillin-resistant meningococcal 
B infection was reported four months after MenB vaccination in a young adult who was receiving 
eculizumab and daily prophylactic oral penicillin.39 

Haematopoietic stem cell transplant recipients 

Data from study conducted in France supported MenB vaccination following allogenic 
haematopoietic stem cell transplant (HSCT).40 Forty recipients of allogeneic HSCT received two doses 
of MenB given two months apart. All patients were at least 6 months post-transplant (median time 
2.14 years, range 0.57 – 13.03 years). At baseline, 80% did not have seroprotective titres (hSBA titre 
<4) for all antigens. Following vaccination, 90% of patients had a bactericidal antibody response to at 
least one antigen (57.5% fHbp, 62.5% NadA, 77.5% PorA but only 15% against NHBA). After 9 
months, only 62.2% were still seroprotected.40 (Note: Only able to access the abstract for this article, 
no age range was given in the abstract). 

Evidence is summarised in Table 6 
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Table 6: Summary of evidence of immunogenicity for MenB in children and special groups 

Immunogenicity 
outcomes 

Ref Participants Results Findings 

Immunogenicity 
reduced schedule 
giving two primary 
doses 

 

14 Phase IIIb Open-label RCT 
745 infants randomised to three groups: 
- 3 MenB primary doses at ages 2.5, 3.5 and 

5 months 
- 2 primary at ages 3 and 5 months 
- 2 primary at ages 6 and 8 months 
- All received booster at age 11 months 

98-100% infants had hSBA titres ≥4 at 1 month after 
primary series against fHbp, NadA and PorA 
antigens; 49-77% against NHBA. Titres declined 
between primary and booster doses in all groups. 
Seroprotection restored by booster. Similar titres 
between 3+1 and 2+1 groups. 

Reduced 2+1 primary schedule as immunogenic 
as 3+1 schedule. Booster doses required to 
restore seroprotection. Further boosters 
recommended if at continued risk beyond age 4 
years. 

Concurrent 
administration 

 

31 Phase III open-label Taiwan, 225 infants aged 2, 
4, 6m and 12m, concurrent routine vaccines 
(DTaP-IPV-Hib, PCV13, HepB and MMR+VV at 
12m) 

All infants had hSBA ≥5 against fHbp and NadA at 1 
month following primary course; 79% against PorA 
and 59% against NHBA. Prebooster 81%, 99%, 17% 
and 22%. Post booster 92-99% against all antigens. 

Immunogenicity of MenB not impacted by 
concomitant administration with routine 
vaccines. Booster recommended not to be given 
at and not later than 12 months for PorA 
antigen. 

32 RCT, UK, 2015-2017 Reduced 2+1 schedule at 
2, 4, 12m (with DTaP-IPV-Hib & RV) with PCV13 
(2+1 or 1+1) and MMR and MenC-Hib at 12 
months.  

All participants had hSBA≥4 against NadA post 
primary and post booster; ≥86% against FHbp and 
PorA. Small proportion (<15%) did not have 
protective response against PorA (NZ98/254 strain). 

No difference in immunogenicity for three 
MenB antigens between groups. Not affected by 
changes in PCV13 schedule. 

33 Mexico and Argentina phase IIIb RCT. Involving 
750 infants. MenB ± ACWY-CRM (Menveo) 
given concurrently at 3, 5, 7 and 13m. 

Across all groups and meningococcal B strains 68% - 
100% achieved hSBA≥4 post primary and 87% - 100% 
post booster. 

Concurrent administration of MenB and 
MenACWY was non-inferior to single 
immunisation 

Catch-up in children 14 Phase IIb 404 children aged 2-10 years given 2 
catchup doses 2 months apart. 

95-99% had hSBA titres ≥4 at 1 month post dose 2 
against all four MenB components 

Catch-up doses given in the second year of life 
or older were immunogenic against all the 
components of MenB. 

35 Phase IIIb RCT, 205 children aged 35 months to 
12 years received 2 doses MenB, 1 month 
apart. 

98-100% hSBA titres ≥4 at 1 month against fHbp 
100% - NadA and PorA; 75-85% against NHBA. 

Robust antibody response observed against at 
least one antigen in children. 
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Special groups 

Asplenia/hyposplenia 37 Children aged 2-17 years with asplenia or 
splenic dysfunction (40) or complement 
deficiency (112) given 2 doses MenB 2 months 
apart; compared with 87 healthy controls.  

Proportion with asplenia with hSBA ≥5 86-100% vs 
83-99% controls against MenB antigens. 

Complement deficiency: using exogenous 
complement 68-95%; only 2 had evidence of 
bactericidal activity using endogenous complement. 

Immunogenicity was similar to healthy children 
for those with asplenia/splenic dysfunction. For 
complement deficiency, able to produce 
functional antibodies but not seroprotected by 
own complement  

Post HSCT 40 France, 40 allogenic HSCT recipients (≥6m post 
transplant) received 2 doses MenB 2 months 
apart. 

At baseline 80% did not have seroprotection for all 
antigens. Following vaccination 90% had bactericidal 
antibody against at least 1 antigen (57.5% fHbp, 
62.5% NadA, 77.5% PorA, 15% NHBA). 

MenB is immunogenic in HSCT recipients. 
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Duration of protection and booster doses  

Duration of protection in toddlers 

An open-label extension phase IIIb trial (NCT01894919) assessed antibody persistence and booster 
doses in infants primed with 2+1 and 3+1 schedules or as part of two dose catch-up (in parent study 
NCT01339923). The study compared the antibody persistence at 24 to 36 months with the titres at 
one month post vaccination with the initial course of MenB. It found that antibody levels declined 
but there was no significant difference between those who received two or three primary doses of 
MenB. The study enrolled 851 children aged 35 months to 12 years, including 646 of the follow-on 
participants (from parent study NCT01339923) who were randomised 2:1 to receive an additional 
dose, and 205 newly enrolled vaccine-naïve participants who received two catch-up doses given one 
month apart. For study design, see Figure 5. 

In this extension study (NCT01894919), 84% – 100% of children who were primed in their second 
year of life maintained seroprotection against at least one MenB component for 24–36 months after 
the second dose.41 At 12 months post vaccination, following catch-up doses given at ages 13 and 15 
months or 12 and 14 months, the proportion with hSBA titres ≥4 against NadA was 94% – 97% and 
56% – 75% against fHbp, but only 6% – 18% against PorA and 28% – 39% against NHBA.  

At six months post vaccination, following two catch-up doses given to children at ages 24 and 26 
months, 93% – 96% of participants had bactericidal antibodies against fHbp and NadA, while only 
18% had seroprotection against PorA.35 

In those who received two catch-up doses (one month apart) at ages 35 – 37 months, the proportion 
of children with hSBA titres ≥4 at 24 – 36 months post vaccination were: against fHbp 51% – 61%, 
NadA 84% – 93%, PorA 38% – 56% and NHBA 36% – 45%. The proportion of older children with hSBA 
titres ≥4 at 24–36 months post vaccination was similar: ages 4 – 7 years = fHbp 40% – 65%, NadA 
92% – 100%, PorA 19% – 42%, NHBA 29% – 54%; ages 8 – 12 years = fHbp 50% – 65%, NadA 
79% – 90%, PorA 42% – 57% and NHBA 28% – 44%. 35 

Conclusion: The duration of protection with MenB is likely dependent on which meningococcal B 
strains are predominant and the coverage provided by the vaccine against those strains. Based on 
immunogenicity data and antibody titres, it appears that immunity to the PorA component of the 
vaccine wanes rapidly in young children. This type of data suggests that booster doses could be 
required three-yearly to protect young children least likely to have a good primary response to the 
PorA antigen. But for this vaccine, it is uncertain if bactericidal antibody titres alone are reliable 
correlates of protection. It is not yet known if additional protection is provided by the recombinant 
antigens, other OMV components and cellular immunity to augment immunity despite waning PorA 
antibody levels. 
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Figure 5: Study design for reduced schedule and extension studies (Martinón-Torres et al, 2018, open access) 

 

 

Booster dose for children 

As part of the extension study (NCT01894919) mentioned above, children were given a booster dose 
24 – 36 months after their last vaccination (including those primed in infancy and in second year of 
life). Prior to a booster dose, the baseline was higher in those who had been previously vaccinated 
than the vaccine-naïve group for fHbp, NadA and PorA but similar for NHBA. A robust booster 
response was seen in all follow-up groups given an additional dose, with higher titres at one month 
post-booster for these children than at one month post dose one in the vaccine-naïve catch-up 
groups.35 

In a review of the GSK-sponsored studies, Martinón-Torres et al conclude that although antibody 
levels wane over time, they remain higher than pre-vaccination titres for three out of four antigens 
for up to three years in infants. An additional booster dose demonstrated effective priming in 
infancy for immune memory and an anamnestic response.41 

Boosters for adolescents primed in infancy 

A single centre post-licensure study conducted in Oxford, UK aimed to address whether priming 
doses of MenB given in early childhood and a single booster dose in adolescence was more cost 
effective than two priming doses in adolescence.42 The study recruited 40 children aged 11 – 12 
years who had received three to five doses of MenB either as part of the infant programme (last 
dose at age 12 months, n = 16) or infant plus preschool programme (last dose at age 3 years, n = 24), 
and 32 vaccine-naïve adolescents aged 12 years (see Table 7 for numbers of previous doses received 
by each group). Immunogenicity was measured at 1-, 6- and 12-months post-vaccination with a 
booster dose and compared with the age-matched vaccine-naïve group who received either a single 
dose of MenB or two doses given 4 weeks apart. At day 180, the highest antibody response, against 
strain 5/99, was seen in the infant plus preschool vaccination group who received previous doses 
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before the age of 3 years, compared with the response to a single dose in vaccine-naïve adolescents: 
geometric mean titres (GMT): 316.1 (95% CI 158.4 – 630.8) vs 85 (58 – 124); proportion with hSBA 
titres≥4 was 87% – 100% vs 18% – 75%. For those who had the last dose at age 12 months, the 
response to a single dose in adolescence was not as robust (strain 5/99 GMT 61.1 [14.8–252.4]; 
48% – 98% of participants).  

Table 7 Summary of number of doses given prior booster doses to adolescents (Rollier et al, 2022) 

Group Number of 
prior doses 

MenB priming 

Infant 2 

4 

1 

2, 4, 6 months 

2, 4, 6, 12 months 

12 months 

Preschool 5 

4 

3 

2, 4, 6, 12, 40 months 

6, 8, 12, 40 months 

12, 40, 42 months 

Adolescents 0 

0 

1 dose 

0 and 28 days 

 

Prior to the booster dose, none of the participants in the infant group or vaccine-naïve adolescents, 
and only 17% of those who were in the preschool group had seroprotection against PorA. At one 
month after the adolescent booster, this increased to 54% – 100% of those who received infant 
doses only, but declined to around 27% in these participants by day 180, which was half those who 
had received two primary doses as adolescents (53%). In the preschool group, PorA protection 
increased to 79%–100% of participants after one month and to 49%–90% by 6 months. It should be 
noted that the numbers in this study was small and confidence intervals were wide. The study 
concluded that B cell memory priming may not be sufficient under the age of 12 months, particularly 
against the OMV component; immune memory and adolescent booster response is likely to be 
improved by a preschool booster dose.42 

This finding is supported by a systematic review by Harder et al (2017) which found that there was a 
poor correlation between predicted vaccine effectiveness based on hSBA titres induced by OMV 
vaccines and observed vaccine effectiveness in very young children.43 An advantage of MenB over 
OMV-only epidemic vaccines is that they contain three recombinant antigens to provide additional 
priming as well as OMV. 

Duration of protection of primary doses in adolescents and young adults 

Two phase III studies conducted in Australia, Canada and Chile examined the duration of protection 
in 276 participants at ages 15 – 24 years previously vaccinated with two doses of MenB at ages 
11 – 17 years and prior to a third (booster) dose given four years (Australia/Canada) or 7.5 years 
(Chile) after priming.28 Prior to a booster dose, 9% – 84% of participants in the primed groups had 
antibody levels above the protective threshold (hSBA titres ≥4 for at least one vaccine antigen): four-
year group – 30%, 84%, 9% and 75% for fHbp, NadA, PorA and NHBA; 7.5-year group – 44%, 84%, 
29% and 91%, respectively. Antibody levels in the primed groups remained higher than in the 
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vaccine-naïve adolescents at baseline for all antigens: fHbp ≤44% vs 13% of participants; NadA ≤84% 
vs 24%; PorA ≤29% vs 14%; except NHBA ≤ 81% vs 79%. The response to the booster was compared 
with that after a second dose in an age-matched vaccine-naïve group (n=255) who were given two 
doses one month apart. A robust booster response was seen from 7 days post vaccination in 
93% – 100% participants against all four vaccine antigens and 79% – 100% of vaccine-naïve 
participants following the second dose.28 The study noted differences in baseline antibody titres – 
the Chilean study showed higher baseline titres despite longer follow-up, and consequently higher 
booster responses than the Australian/Canadian study. The authors suggested that there is a 
possibility of potential environmental differences but note that no association between 
environmental and immune response has been observed in any MenB clinical trials.28 Lujan et al 
suggested that the duration of protection was likely to be overestimated if the prevalent isolate was 
an exact match to the vaccine antigen or highly susceptible to MenB-induced bactericidal 
antibodies.44 It was concluded that a high proportion of primed participants had hSBA titres ≥4 at 4 
and 7.5 years post vaccination for all antigens except NHBA. The booster response was more robust 
than after the first dose in vaccine-naïve participants, showing effective priming. 

Figure 6: Percentages of participants with hSBA titre ≥4 after booster dose or two-dose priming with MenB 
(Nolan et al, 2019, open access) 

 

During a University outbreak in the US, serum samples collected at 1.5 – 2 months post vaccination 
and seven months later were collected from 102 students who had received two doses of MenB and 
compared with 52 unvaccinated students.44 After two months, 93% (95% CI 87–97%) of vaccinated 
students had protective antibodies titres against the isolate from the campus outbreak compared 
with 37% (24–51%) of those unvaccinated. These vaccinated students were also protected against 
isolates from three other recent university outbreaks (73% v 26%, 71% vs 19% and 53% vs 9%; 
p<0.001 for each strain). At seven months, the proportion of students protected against the campus 
outbreak strain was 86% (71–95%) but lower for the other three strains (57%, 38% and 31%), 
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suggesting a booster may be required if an outbreak of a different strain occurred. None of the 
isolates were PorA+ strains.44  

A review of four studies conducted in adolescents concluded that in outbreak settings, greater 
benefit is likely to be achieved by giving a booster dose to those who had previously received 
primary vaccination. Residual antibodies may provide some protection, and a higher level of 
protection can be gained faster by administering a single booster dose than giving a two-dose 
primary series to vaccine-naïve individuals.45 

Summary: Seroprotection against at least one vaccine antigen was maintained for 4 and 7.5 years 
post-vaccination in 9% to 84% of adolescents primed at aged 11–17 years. Fewer young adults were 
protected against the PorA antigen strain and greater proportions were protected against the NadA 
and NHBA strains. For all antigens, antibody levels remained higher than pre-vaccination baseline. A 
robust booster response was seen from 7 days post vaccination in 93% –100% of participants against 
all four vaccine antigens, and 79% – 100% of vaccine-naïve participants following the second dose. 
Duration of protection is likely to depend on antibody match or bactericidal susceptibility of the 
prevalent isolates. 

Higher levels of protection can be achieved by giving a single booster dose to primed individuals 
during an outbreak situation than giving two doses to vaccine-naïve individuals. 

Conclusions – duration of protection 

Protection against meningococcal B induced by MenB is dependent on the prevalent disease-causing 
strains. Duration of protection is likely to depend upon antibody match or bactericidal susceptibility 
of the prevalent isolates. In a high proportion of those vaccinated, bactericidal antibodies are 
maintained against certain antigens for years, but for other antigens and for some individuals, 
antibodies may only last for a few months. In clinical trials, bactericidal antibodies against the PorA 
strain used in the assays appeared to decline faster than those against NadA expressing strain. This 
may be relevant in New Zealand where PorA strains currently predominate.  The studies only 
examined bactericidal antibody activity against pre-defined meningococcal B strains. The role of 
cellular immunity, cross-protective antibodies and the clinical relevance of these findings are 
currently unknown. 

A booster dose given to preschool (aged 3–4 years) children primed in infancy is likely to improve 
the response to a booster given in adolescence. 

During an outbreak, single booster doses are likely to provide rapid and good protection when 
required to those who have received the primary series at a younger age.  An anamnestic response is 
seen following a booster dose given to adolescents and young adults 4 and 7.5 years after initially 
being vaccinated in early adolescence (ages 11 – 17 years). Similarly, a robust response was seen 
after a single booster dose in adolescents who were primed in infancy.  

Evidence is summarised in Table 8
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Table 8: Summary of evidence of duration of protection for MenB in toddlers, adolescents and young adults. 

Duration of 
protection 

Ref Participants Results Findings 

Duration of protection 
in toddlers 

41 Extension study, 851 aged 35 
months to 12 years, 646 follow-
on and 205 newly-enrolled. 

 

Primed in infancy: antibody levels decline by 24-36 
months vs 1m post initial course; no difference between 
2+1 or 3+1 schedules. 

Antibody levels declined within 2-3 years of vaccination 
for most antigens.  

Clinical importance depends on antigen expression of 
predominant strains. Younger children at highest risk 
from IMD. 

 

Catchup primed from age 12-15 months: 84-100% had 
seroprotection for 24-36m post vaccination for ≥1 
antigen. At 12m post vaccination, 94-97% NadA and 56-
75% against fHbp, only 6-18% against PorA and 28-39% 
against NHBA. 

6 months post vaccination given at ages 24-36m: 93-96% 
had bactericidal activity against fHbp and NadA, only 18% 
against PorA 

At 2-3 years post catchup given at ages 35-37 months: 
51%–61% against fHbp, 84%–93% NadA, 38%–56% PorA 
and 36%–45% NHBA. Similar findings for older children. 

Booster dose 35 As part of extension study 
above. Booster dose given 24-
36 months after last 
vaccination 

Prior to booster, baseline was higher than unvaccinated 
group. Robust response seen post booster with higher 
titres at one month post booster than in the vaccine-
naive catch-up group. 

Review34 – reported although antibody levels waned, 
they remained higher than pre-vaccination titres for 3 
out of 4 antigens for up to 3 years in infants. Booster 
demonstrated effective priming. 

42 Booster dose given to 40 
adolescents aged 10-12 years 
who were primed in infancy, UK 
(16 had last dose age 12 
months and 24 additional dose 
at age 3) 

Prior to booster, no participants last vaccinated in 
infancy or vaccine-naïve had seroprotection against 
MenB antigens. 17% who were boosted at age 3 had 
seroprotection against PorA. Booster dose increased this 
to 54% - 100% but declined by day 180. Those who 
received preschool booster – PorA protection increased 
in 79% - 100% at 1 month and 49% - 90% by 6 months.  

Concluded – B cell memory priming may not be sufficient 
under the age of 12 months, particularly against OMV 
component. Immune memory and adolescent booster 
response likely to be improved by preschool booster. 
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 44 Two phase III studies. Booster 
dose in young adults (age 15-24 
years) primed as adolescents 
aged 11-17 years (4 years 
Australian/Canada and 7.5 
years Chile) 

Prior to booster – 9-84% had hSBA ≥4 for ≥1 antigen. 4-
year group – 30%, 84%, 9% and 75% for fHbp, NadA, 
PorA and NHBA; 7.5-year group – 44%, 84%, 29% and 
91%, respectively. 

Robust booster response in 93-100% participants for all 
antigens. 

The booster response was more robust than after the 
first dose vaccine-naïve participants, showing effective 
priming. 

 44 Serum samples taken from 10 
vaccinated and 52 
unvaccinated US university 
students 

At two months post vaccination 93% (87-97%) had 
seroprotective antibodies against campus outbreak 
isolate vs 37% (24-51%) of unvaccinated students. Also 
protected from isolates of 3 other recent outbreaks. At 7 
months, 86% (71-95%) were protected against outbreak 
strain but fewer against other 3 strains. 

Booster doses may be required to be given during an 
outbreak in young adults to ensure good protection 
against outbreak-specific strain. 

A review of four other studies also found that booster 
doses given to already primed individuals were likely to 
achieve more rapid protection than giving two doses in 

vaccine-naïve individuals.37 
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Vaccine effectiveness and impact of MenB vaccination on invasive 
meningococcal disease 
Data for meningococcal B vaccine effectiveness is limited due to the rarity of the disease and the 
short time in which the vaccine has been available. Most studies consider the impact of vaccination 
programme on the population rather than comparing disease incidence in vaccinated and 
unvaccinated groups. 

McMillan et al (2021) found only one Canadian study to include for MenB in a systematic review (for 
impact of programme, see below). This study reported that vaccination significantly reduced the risk 
of IMD (OR 0.21; 95% CI 0.01–3.31).46, 47 McMillan et al also noted that in observational vaccine 
effectiveness studies, there is an inherent possibility of confounding since those who are at highest 
risk of IMD are often less likely to be vaccinated.46, 48 

An evaluation of the effectiveness and impact of MenB in various settings was conducted by 
Martinón-Torres et al (2021).49 There was wide variation in vaccine effectiveness (see Figure 7), likely 
due to the relatively small numbers of cases in vaccinated and unvaccinated comparators. 

Figure 7: Summary of vaccine effectiveness of MenB in infants in different settings (Martinón-Torres, 2021; 
open access). 
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Impact of MenB vaccination on invasive meningococcal disease 
When Martinón-Torres et al (2021) assessed the impact of immunisation on the incidence of 
disease, MenB was shown to significantly reduce disease in the vaccine-eligible populations ranging 
from 50% to 100% over up to five years of follow-up (see Figure 8).49 

 

Figure 8: Summary of impact (% case reduction) of MenB in vaccine-eligible cohorts in different settings 
(Martinón-Torres, 2021, open access). 

 

Infant immunisation programme 

In 2015, the UK was the first country to add MenB vaccination into the routine schedule for infants, 
given as a 2+1 schedule rather than the licensed 3+1 schedule. Further to this, to reduce the risk of 
fever and other vaccine-related adverse events in infants, prophylactic paracetamol was routinely 
recommended. 

Coverage of MenB against the invasive meningococcal B isolates is monitored in the UK using the 
Meningococcal Antigen Typing System (MATS) and genotyped using the Meningococcus Genome 
Library. During 2014/15 (pre-vaccine) to 2017/18, MenB reduced incidence of disease due to strains 
with cross-reactive antigen variants. MATS coverage was lowest in children aged ≤3 years (67%) and 
adults aged over 65 years (66.7%), and highest in ages 10–14 years (94.1%). Diversity of strains was 
greatest in the youngest and oldest age groups. Out of 355 cases (of which 272 were unvaccinated) 
proportionally fewer cases in vaccinated children aged ≤3 years (with one, two or three doses) were 
associated with well-covered strains (eg, cc41/44: 20.5% vs 36.4%, p<0.01) and antigens (eg, PorA 
P1.4: 7.2% vs 17.3%, p=0.02; or fHbp variant 1 peptides: 44.6% vs 69.1%, p<0.01). In contrast, poorly 
covered strains were associated with proportionally more cases in vaccine recipients. Reassuringly, 
the absolute numbers of cases due to poorly covered strains did not increase during this study.50 

After more than three million doses of MenB had been given to infants, the real-world evidence of 
impact was reviewed by Isitt et al (2020).51 With high vaccine uptake (92.5% completed a two-dose 
primary course by age 12 months and 87.9% received three doses by age 2 years), the number of 
meningococcal B cases halved within 10 months of the programme introduction, and vaccine 
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effectiveness of two primary doses was estimated to be 82.9% in infants aged <12 months.51 
Protection provided by MenB was shown to continue at least until the third birthday. In the first 
three years, there was a 75% reduction in meningococcal B cases compared with expected cases in 
the age groups eligible for vaccination irrespective of vaccine uptake, immunisation status of cases 
or strain covered with MenB (63 observed vs 253 expected cases; incidence ratio 0.25; 95% CI 0.19–
0.36).52 In the vaccine-eligible cohorts, there were 62% fewer cases than expected in the first three 
years of the programme (with 277 [95% CI 236-323] cases prevented).52 Further reductions in cases 
were seen in the third and fourth year of the programme in children aged under 5 years.51, 52 

Figure 9: Cases of group B IMD in children aged under 5 years in England during surveillance periods (from 
September to August) from 2013-2019 (solid line) compared with meningococcal B cases predicted by trends 
among unvaccinated childhood cohorts (dashed line). Arrow indicates start of MenB immunisation 
programm. (Source: Public Health England, from Isitt et al, 2020) 

 

Vaccine effectiveness against vaccine-preventable strains was 71.2% (58% of cases matched the 
vaccine strains MATS-positive). Adjusted vaccine effectiveness, assuming no protection from MATS-
negative strains, was 52.7% (-33.5 to 83.2%) following two-dose priming and 59.1% (-31.1 to 87.2%) 
with two-dose plus booster. In children who received just one dose, vaccine effectiveness was 
24.1%, this was consistent with a lack of effect seen by 9–17 weeks of age after just one primary 
dose.52, 53 

Conclusion: The introduction of meningococcal B vaccination to the infant programme in the UK had 
significant positive impact on the incidence of meningococcal disease in the vaccine-eligible cohorts, 
up to the age of three years at least, and has been maintained for at least four years into the 
programme. The greatest benefit is gained when children are fully vaccinated with three doses. 

Impact of MenB in a meningococcal B outbreak 

Four years after the MenB vaccination programme in Saquenay-Lac-Saint-Jacque region of Québec, 
Canada, a significant decrease in incidence of group B IMD was seen in the target population, from 
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11.4 per 100,000 in 2006–2014 to 0.4 per 100,000 in 2014–2018 (p<0.0001).47, 50 In 2014, 83% 
(n=~59,500) of the population aged under 20 years were vaccinated with MenB. The estimated 
direct protection was 79% ( -231% to 99%).47 The overall impact of the campaign reduced the risk of 
group B IMD by 86% (95% CI -2 to 98%).50  

Impact of routine MenB immunisation in adolescents 

Routine MenB vaccination was introduced in South Australia in 2018 in response to a sustained 
overall group B IMD incidence rate of 2.8 per 100,000 population in young people aged from 
0 – 25 years. The circulating strain (PorA P1.7-2.4) made up 83% of the sequenced group B isolates in 
2016 and was a close match to MenB. The programme consisted of an infant and adolescent 
schedule with time-limited catch-ups for those aged 1 – 4 years and 17 – 20 years. The predicted 
MATS strain coverage was 90%.49   

As part of the ‘B Part of It’ study to investigate nasopharyngeal carriage, 62% of secondary school 
students aged 15 – 17 years in South Australia were vaccinated during a 2017 – 2018 trial period; in 
total, 30,522 students received at least one dose of MenB. No cases of group B IMD were reported in 
this period in the vaccinated adolescents compared with the year prior to the programme 
introduction (2015 – 2016) during which there were 12 cases of IMD in those aged 15 – 18 years.49 
From a peak of ten cases in 2015, in the post-vaccination period there were five cases in 2017 – 2018 
and just one case in 2018 – 2019. There were approximately 15 (95% CI 3–19) fewer group B IMD 
cases post-vaccination than predicted. Between 2017 and 2019, the overall reduction in cases was 
71% (15–90%, p=0.02).54  

Conclusion 
Vaccination of infants, children and young adults can significantly reduce the incidence of 
meningococcal B disease. In infants, who are at highest risk of IMD, overall vaccine effectiveness is 
around 50% against all meningococcal B strains. 

The UK saw a 75% decline in group B disease when MenB was added routinely to the NIP. In 
Australia, a similar reduction was observed when infants and adolescents/young adults were 
vaccinated. An 86% reduction in cases was seen during a Canadian outbreak when vaccine was 
offered to all aged under 20 years. 

Timeliness of infant schedule 
From surveillance data collected by Public Health England (now known as the UK Health Agency), the 
timing and timeliness of MenB vaccination was assessed in children born since 1 July 2015 who 
developed laboratory-confirmed group B meningococcal disease between September 2015 and 
August 2019.53 The UK schedule provides MenB at ages 8 weeks, 16 weeks and 12 months and the 
other routine primary vaccinations at ages 8, 12, 16 weeks. Earlier timing and shorter interval 
between primary doses (ie, at ages 8 and 12 weeks) was found likely to be required to improve 
protection for infants aged 10–18 weeks. Despite high coverage (92% received two doses by age 12 
months and 88% received a booster by 24 months), the timeliness of the second dose was less than 
for the first dose: 79% received their first dose within two weeks of the 8-weeks timepoint, but only 
43% received their second dose within two weeks and 68% within four weeks of the 16-weeks 
vaccination timepoint. In around half of the infants who had received three out of four of their 
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scheduled vaccines, MenB was delayed. Delays in the first dose led in-turn to subsequent delays in 
the second dose. This meant that if the second dose was given later than age 16 weeks, infants were 
not adequately protected by the time they reached the age of 5 months - the peak age for IMD 
risk.53   

Out of 276 children with group B meningococcal disease, 36 were too young to be vaccinated; 59 
were eligible for dose one and 18 were unvaccinated. Out of 104 children eligible for dose two, 48 
(46.5%) were unvaccinated, had received only one dose or had a delayed second dose. In this group, 
59 opportunities were missed for at least one vaccination. Of those eligible for three doses, 77 
developed IMD after their first birthday and 24 were under-immunised (41 vaccination opportunities 
missed for 28 infants). The study found no suggestion of clustering of cases around the first birthday 
that would suggest waning immunity after the two dose primary series. There were 14 cases who 
had not received a booster dose at age 12 months.53   

Although there was no immunogenicity data to support these findings, the authors concluded that 
the advantages of reducing the spacing between the first and second dose, to be given at ages 8 
weeks and age 12 weeks rather than at ages 8 weeks and 16 weeks, are: 

• earlier protection for infants during period most at risk 
• uptake and timeliness of second dose is better than third dose of routine schedule 
• that it provides wider window of opportunity to give second dose before a peak in risk at age 

5 months.50 

Conclusion 
These findings demonstrate the importance of not delaying first immunisations. The timeliness of 
vaccination ensures infants are fully protected before the age of 5 months. Two doses given at ages 
6 weeks and 3 months, as on the NZ routine Schedule, is likely to provide the greatest protection 
with a booster dose given at and not later than 12 months, to reduce the risk of waning protection in 
the second year of life. The NZ Schedule provides a potentially immunologically advantageous gap of 
six weeks between dose one and two rather than only 4 weeks as suggested above for the UK 
schedule. The risk of waning between the second dose and the booster, if given earlier, is uncertain 
but no clustering of cases indicating possible waning was observed prior to age 12 months on the UK 
schedule (ie, dose two given at 16 weeks). 
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Table 9: Summary of evidence impact of programme on disease and timeliness of infant vaccination 

Impact 
outcomes 

Ref Participants Results Findings 

UK routine 
immunisation 
programme in 
infants 

51, 52 More than 3 million doses given to 
infants in 2+1 course 

92.5% completed two-dose primary and 87.9% received 3 doses by age 
2 years. Number of men B cases halved in 10 months. VE of 2 primary 
doses in infants <1 estimated as 82.9%. Case numbers reduced by 75%. 

In first 3 years of programme there 
was a 75% reduction in cases in 
vaccine-eligible cohorts. 

Vaccine 
effectiveness in 
infants 

53 Estimated VE against vaccine-preventable strains was 71.2% (58% cases 
match vaccine). Two dose aVE 52.7%, two-dose plus booster 59.1% 
assuming no protection from non-matched men B strains. 

Greatest benefit in fully vaccinated 
infants with 3 doses.  

Impact in 
adolescents 

49 South Australian school programme 
vaccinated 30,522 students aged 15-18 
years during 2017-2018. 

62% coverage. Overall reduction in cases was 71% (15-90%) with 15 
fewer cases post-vaccination than predicted. 

71% reduction in men B cases 
between 2017-2019. 

Timeliness of infant 
schedule 

53 UK data. 276 children born from 1 July 
2015 (vaccine-eligible) with group B 
IMD. Vaccine offered at 8 weeks, 16 
weeks and 12 months.  

Coverage 92% received 2 doses by 12 months, 88% received booster by 
24 months. Although 79% had received first dose within 2 weeks of 8 
week vaccination timepoint, only 43% had received 2nd dose within 2 
weeks and 68% within 4 weeks of the 16-week timepoint.  

Of the cases, 36 were too young for vaccination, 18/59 eligible for dose 
1 were unvaccinated, 48/104 eligible for dose 2 were unvaccinated, had 
only had 1 dose or had delayed 2nd dose. 14 cases did not receive a 
booster dose. 

Delays in vaccination increase with 
each subsequent dose. Earlier 
second dose likely to improve 
protection for infants most at risk by 
providing a wider window to receive 
2nd dose.  
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Carriage and herd immunity 
Despite a 71% reduction in group B IMD in adolescents aged 15 – 18 years vaccinated during 2017, 
there was no evidence of a reduction in group B IMD during the same period for 0–4-year-olds. In 
fact, the number of cases was higher than predicted: ten cases vs 5.4 predicted in 2017-2018 and 
eight cases vs 5.2 predicted for 2008 – 2010 (but within the 95% prediction interval for both years). 
54 

The ability of meningococcal C and meningococcal A conjugate vaccines to reduce the 
nasopharyngeal carriage of invasive meningococci by adolescents to provide significant herd 
immunity to youngest and older age groups was observed following implementation in the UK and 
sub-Saharan Africa, respectively. A systematic review by McMillan et al (2021) found no evidence of 
reduction in carriage with multivalent MenACWY, OMV (including MenNZB) or recombinant MenB 
vaccines. Unlike monovalent MenC vaccines (relative risk (RR) = 0.5 [95% CI 0.26-0.97]), 
nasopharyngeal carriage was not reduced by MenB (RR = 1.12 [0.90-1.40]) or two-component MenB 
vaccine (MenB-fHpb; RR = 0.98 [0.53-1.79]).46 

When comparison was made between the MenB vaccinated students in the ‘B Part of It’ study 
conducted in South Australia and their unvaccinated peers aged 15 – 18 years, there was no 
difference in the prevalence of disease-causing N. meningitidis carriage after 12 months.55 
Oropharyngeal carriage of disease-causing meningococci (groups B, C, W, X or Y) was detected in 
326/12,746 (2.55%) of the vaccinated group and 291/11,523 (2.52%) of the unvaccinated control 
group (adjusted OR 1.02; 95% CI 0.80–1.31, p = 0.85). A post-hoc analysis found that the risk for non-
groupable N. meningitidis was 29% lower in the vaccinated group than the controls (1.62% vs 2.23%; 
aOR 0.71, 95% CI 0.54–0.91). Baseline risk factors for carriage included being in an older school year 
(year 12 vs year 10), current upper respiratory tract infection, cigarette or water-pipe smoking, 
attending pubs or clubs, and intimate kissing.55  

The carriage of disease-associated meningococci was assessed in school-leavers (aged 17 – 25 years) 
who had completed high school in the previous year in South Australia.56 The cross-sectional study 
included 4,104 participants in 2018, 2,690 in 2019 and 1,338 in 2020 with increasing MenB coverage 
(43%, 78% and 76%, respectively). There was little difference in N. meningitidis carriage prevalence 
in 2019 (5.0%) and 2020 (5.1%) compared with 2018 (aOR = 0.82 for each year). Across 2018–2020, 
there was no significant difference in carriage among those who were vaccinated (5.1%) compared 
with unvaccinated participants (5.4%; aOR 0.84 [0.68–1.04] p = 0.11). However, in a secondary 
analysis after adjustment for potential confounding factors, overall meningococcal carriage (of any 
group, including non-groupable) was significantly lower in vaccinated participants than in 
unvaccinated participants (8.6% vs 9.5%; aOR = 0.83 [0.7–0.98], p = 0.03). In unadjusted analysis, a 
reduction in group W carriage was seen in participants vaccinated with MenB (unadjusted OR = 0.42 
[0.2–0.91] p = 0.03). No effects on carriage were detected with time elapsed since vaccination for 
any (aOR = 1.01) or disease-associated (aOR = 1.01) meningococci.56 It was concluded that despite 
increased coverage rates of MenB vaccination with time, MenB was not associated with changes or 
decrease in carriage of disease-associated N. meningitidis in adolescents. 

According to Australian data, the evidence for reduction in group W carriage is weak,46 but English 
data does show a 73% reduction in group W carriage and herd immunity after three years following 
introduction of adolescent MenACWY vaccination.63 
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Conclusion 
Vaccination of adolescents with MenB does not appear to provide indirect protection against group 
B meningococcal disease to unvaccinated peers or other age groups. There is no evidence currently 
that MenB reduces the oropharyngeal carriage of disease-causing meningococci. Therefore, all age 
groups at high risk of IMD require direct protection through individual vaccination. 

 

Table 10: Summary of evidence on oropharyngeal carriage of N. meningitidis 

Carriage 
outcomes 

Ref Participants Results Findings 

Oropharyngeal 
carriage of N. 
meningitidis 

55 South Australian school 
programme 12,746 
vaccinated students 
and 11,523 
unvaccinated students 
aged 15-18 years 
during 2017-2018. 

Adjust OR 1.02 (0.8-1.31) between 
vaccinated and unvaccinated carriage of 
disease-causing meningococci (p = 0.85). 
Post-hoc analysis found non-groupable 
meningococci 29% lower in vaccinated 
(aOR 0.71). 

MenB vaccination 
made no significant 
difference to disease-
causing N. 
meningitidis 
oropharyngeal 
carriage in 
adolescents. 

56 School-leavers aged 
17-25 years: 4,104 in 
2018, 2,690 in 2019 
and 1,338 in 2020, S 
Australia. 

Coverage for MenB 43% in 2018, 78% in 
2019 and 76% in 2020. Compared with 
2018, little difference in carriage in 2019 
and 2020 (5%) aOR=0.82. No significant 
difference between vaccinated and 
unvaccinated (aOR 0.84, p=0.11). Post-hoc 
analysis, significantly lower overall 
meningococcal carriage (of any group) in 
vaccinated than unvaccinated (aOR 0.83, 
p=0.03) 

Despite increased 
MenB coverage rates 
with time, 
vaccination not 
associated with 
changes or decrease 
in disease-causing 
meningococci in 
adolescents. 

 

Cross-protection and vaccine coverage 

Vaccine coverage 
The meningococcal antigen typing system has been used to predict MenB antigenic similarity and 
antigen expression against a predefined panel of meningococcal B isolates. More recently, gMATS 
has been used to genetically type the MenB antigen expression in isolates and to estimate the 
coverage of MenB against circulating meningococcal B isolates.30 

ESR reported (in a personal communication) that vaccine coverage depends on vaccine antigen 
sequencing types and without empirical testing it is difficult to say whether a certain strain is likely 
covered by a given vaccine. For about 54% of invasive group B meningococci isolated during 2019 to 
2021 there is insufficient data to determine MenB reactivity based on genome sequencing. ESR has 
sent a range of group B meningococci to the UK laboratory for testing MenB reactivity to provide 
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insight into the potential coverage of MenB against the predominant meningococcal B strains; it is 
awaiting the results. 

An Australian study used MATS and gMATS to characterise 520 group B isolates collected during 
2007 – 2011 across Australia. The overall MATS coverage was predicted to be 74.6% (61.1%–85.6%) 
and overall gMATS coverage was 81.0% (lower-upper limit 75.0%–86.9%) showing 91.5% accuracy 
compared with MATS. Overall, gMATS predicted that 26.0% and 14.0% of group B isolates were 
covered by at least two and three vaccine antigens, with fHbp and NHBA contributing to coverage 
the most.57 

Cross-protection with non-group B meningococci 
Since the antigens in MenB are also variably present and expressed on non-meningococcal B strains, 
it is anticipated that some level of cross-protection with other meningococcal groups is likely. 
Evidence is limited because MATS, using a panel of meningococcal B isolates, could not be used to 
predict coverage for non-group B isolates.30 

The susceptibility of meningococcal group C, W and Y isolates collected in Brazil and Europe was 
evaluated by using hSBA with pooled sera collected from 20 – 40 randomly selected infants 
immunised with MenB.58 Collected during other clinical trials, the positive control contained sera 
from ten randomly selected adolescents immunised with MenACWY vaccine pooled separately pre 
and post vaccination; and the negative control contained pre-immunisation sera from a separate 
group of 180 infants. In bactericidal assays, 109 of the 147 (74.1%) non-meningococcal B isolates 
(group C, W and Y) were killed by sera from the MenB immunised infants with hSBA titres ranging 
from ≥4 to ≥128. In comparison, 13.6% of the isolates were killed by the pre-immunisation sera 
(hSBA titre ≥4). It was concluded that a pan-serogroup targeted vaccination programme with MenB 
in combination with available MenACWY vaccines would provide coverage against both endemic 
group B strains and may also enhance efficacy and coverage across non-meningococcal B isolates. 58 

A smaller Italian study (with 20 non-B isolates) also found that MenB can induce bactericidal 
antibodies against genetically representative meningococcal W, Y and X isolate strains in Italy. Cross-
reactivity was independent of genotypes but dependent on the strains’ antigenic repertoires.59 

A Swiss study looking at genotyping of the MenB antigen loci by whole-genome sequencing 
predicted MenB coverage against meningococcal W cc22 isolates, but coverage was unknown for 
cc11 isolates collected between 2010 and 2016. That MenB might offer some protection against 
certain group W lineages could not be excluded.60 

Conclusion 
If the strain types in NZ are similar to those detected in Australia, good coverage of group B 
meningococci is likely using MenB in New Zealand. Further, it is likely that MenB vaccination can 
provide cross-protection against non-B groups, including some group W lineages, enhancing 
protection provided by MenACWY vaccination. 
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International schedules 
Due to complexity of meningococcal B schedules, the following section only details 
recommendations for MenB vaccination. 

Country Group Comments 

Australia 
(last updated Oct 2022) 

Age 6 weeks, 4 months and 12 
months 

Funded only in South Australia. Children born from 1 
Oct 2017 can have catch-up from age 12 months 2 
doses, >8 weeks apart. 

 15-19 years South Australia funded school year 10 (age 15-16 
years) [catch up available to those who were in year 
10 from 2019]; Unfunded other states 

Aboriginal Torres Strait Islander 
ages 2 months to 19 years 

NIP funded from age 6 weeks, catchup up to 23 
months until June 2023 

High-risk medical conditions NIP funded: asplenia/hyposplenia, complement 
deficiency or ecluzimab treatment. 

United Kingdom Age 8 week, 16 weeks and 12 
months 

 

Austria Ages 2, 3, 5 and 13-15 months funded 

Canada  Available but not routinely recommended on 
schedule. 

Czech Republic Ages <12 months 
Ages 14-15 years 

Any age with immune disorders 

New law amendment in Jan 2022 for vaccinations to 
be paid 

Reimbursed by health insurance 

France Ages 3, 5 and 12 months Not mandatory 

Ireland Aged 2, 4 and 12 months  

Sources:  
https://www.ncirs.org.au/ncirs-fact-sheets-faqs/meningococcal-vaccines-australians  
https://vaccine-schedule.ecdc.europa.eu/ 
https://www.nhs.uk/conditions/vaccinations/meningitis-b-vaccine/ 
https://www.canada.ca/en/public-health/services/provincial-territorial-immunization-information/provincial-territorial-
routine-vaccination-programs-infants-children.html 

  

https://vaccine-schedule.ecdc.europa.eu/
https://www.nhs.uk/conditions/vaccinations/meningitis-b-vaccine/
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Methodology for review 
Medline 

Key word / MeSH term  
*Meningococcal Vaccines/ and *Neisseria meningitidis, Serogroup B/  446 
Limit English, humans, 2016-current [5 Sep 2022] 182 
Selected 118 
 
Pubmed 

‘4CMenB vaccine’ 267 
Limit 2017-2022 142 
Selected 77 
Removed 27 duplicates 
 

Four systematic reviews were selected, the findings of three are presented. 

Further ad hoc literature searches were completed as the review progressed, questions arose or 
further information was required about studies from the two systematic reviews. 

Library also contains datasheets, ESR reports, book chapters and a previous review of evidence. 

Total library 204 references 
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