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Coversheet on evidence assessment by ATAGI using the 
GRADE framework 
Summary of key methods and decisions on evidence assessment using GRADE for developing ATAGI 
recommendations on the use of a meningococcal B booster vaccine 

Background 
• Meningococcal B (MenB) vaccination was first recommended in April 2014 for individuals at risk of invasive 

meningococcal disease (IMD).  
• While booster recommendations exist in the Handbook for meningococcal ACWY vaccine, there are no 

current recommendations for MenB.  
• There is evidence of waning immunogenicity after vaccination which could necessitate additional boosters in 

individuals at ongoing risk of IMD. 
• The United States Advisory Committee on Immunization Practices recommended MenB booster doses in 

persons at increased risk of IMD in June 2019 
• The need for a MenB booster dose therefore underwent GRADE assessment of the evidence to inform 

recommendations on MenB booster by The Australian Technical Advisory Group on Immunisation (ATAGI) 

Research question 
1. Should people previously vaccinated with a meningococcal B vaccine primary series receive a booster 

Meningococcal B vaccination? 

Table 1  PICO 1a and 1b: Bexsero 

PICO 1a: Individuals at standard background risk of IMD 
PICO 1b: Individuals at increased risk of IMD due to complement deficiencies, complement inhibitors e.g. eculizumab use, 
functional/anatomical asplenia, HIV, haematopoietic stem cell transplant. 

P I C  O S 
Individuals at standard 
background risk of IMD 
 
• Infants/toddlers: 2 

months – 2 years 
 
• Adolescents: 15-19 

years 
 
• Adults 

 
 

Bexsero booster dose  
 
• after standard 2+1 

and 3+1 dose age 
based schedules in 
infants/toddlers or 2 
dose schedules (0m, 
2m) in individuals 
aged ≥12 months 

 
Combination vaccines with 
identical B component to 
Bexsero also included 

Placebo  
 
No booster  
 
Alternate vaccine 
 
1st dose of vaccine 
(vaccine naïve control) 

Booster dose 
efficacy/effectiveness, or 
immunogenicity 
 
Immune persistence 
(immunogenicity over time) 
 
Booster dose safety 

Meta-analysis,  
 
RCT 
 
Observational studies  
 

Individuals at increased risk 
of IMD:  
 
• Infants/toddlers: 2 

months – 2 years 
 
• Adolescents: 15-19 

years 
 
• Adults 

Bexsero booster dose  
 
• after standard 2+1 

and 3+1 dose age 
based schedules in 
infants/toddlers or 2 
dose schedules (0m, 
2m) in individuals 
aged ≥12 months 

 

Placebo  
 
No booster  
 
Alternate vaccine 
 
1st dose of vaccine 
(vaccine naïve control) 

Booster dose efficacy, 
effectiveness, or 
immunogenicity 
 
Immune persistence 
(immunogenicity over time)  
 
Booster dose safety 

Meta-analysis,  
 
RCT 
 
Observational studies  
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Table 2  PICO 2a and 2b: Trumenba  

Combination vaccines with 
identical B component to 
Bexsero also included 

Outcomes (with ranking) 
Booster dose efficacy/effectiveness (Critical) 
Booster dose immunogenicity / vaccine response (Critical) 
Booster dose serious adverse events (Critical) 
Reactogenicity: Local and systemic solicited adverse events (Important) 
Immune persistence after booster (Important) 

Important potential confounders 

Age 
Gender 
Race/Ethnicity 
Prior vaccination schedule 
Time since primary vaccination 
Immunocompromise/immunosuppression 
Co-administered vaccines 

Exclusion Criteria 

Population No exclusion. 

Intervention/Comparator Schedule other than standard 2+1 and 3+1 dose age based schedules in infants or 2 dose 
schedules (0m, 2m) in individuals aged ≥12 months 
Investigational pre-licensure preparations of Bexsero/Trumenba with alternate antigens, 
antigen doses, ingredients, or route of administration 

Study Design Cross-sectional and ecological studies 
Non-systematic reviews 
Reports of passive surveillance data 
Case series 
Single case reports 
Abstracts only with no associated study results 
Letters/commentaries/editorials 
In-vitro studies 
Animal studies 

Language Language other than English 

Publication Nil 

PICO 2a: Immunocompetent individuals 
PICO 1b: Individuals at increased risk of IMD due to complement deficiencies, complement inhibitors e.g. eculizumab use, functional/anatomical 
asplenia, HIV, haematopoietic stem cell transplant. 

P I C  O S 
Individuals at standard 
background risk of IMD 
 
• Adolescents: 15-19 

years 
 
• Adults 

Trumenba booster dose  
 
• after standard 2 or 3 

dose primary 
schedule  

 
 

Placebo  
 
No booster  
 
Alternate vaccine 
 
1st dose of vaccine 
(vaccine naïve control) 

Booster dose 
efficacy/effectiveness, or 
immunogenicity 
 
Immune persistence 
(immunogenicity over time) 
 
Booster dose safety 

Meta-analysis,  
 
RCT 
 
Observational studies  
 

Individuals at increased risk of 
IMD:  
 
• Adolescents: 15-19 

years 
 
• Adults 

Trumenba booster dose  
 
• after standard 2 or 3 

dose primary 
schedule  

 

Placebo  
 
No booster  
 
Alternate vaccine 
 

Booster dose 
efficacy/effectiveness, or 
immunogenicity 
 
Immune persistence 
(immunogenicity over time) 
 

Meta-analysis,  
 
RCT 
 
Observational studies  
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Literature search 
A systematic review of the literature was carried out on 4 June 2021 to identify all trials on a booster dose of 
Meningococcal B vaccines. Details of the literature search and search terms are presented in Appendix A. The 
citations were included for review if they met the following criteria: 

- Study type: randomised controlled trial, observational study, meta-analysis 
- Population: individuals at standard background risk of IMD and individuals at increased risk of IMD 
- Intervention: Meningococcal B vaccines - Bexsero or Trumenba booster dose after age-appropriate primary 

schedule 
- Outcomes: Effectiveness, efficacy, immunogenicity, safety 

The review was not limited by population.  

The published literature search retrieved a total of 1098 unique citations, of which eight citations met the pre-defined 
inclusion criteria. All studies were non-randomised, observational immunogenicity studies of Bexsero (n=7)1-7 or 
Trumenba (n=1)8; each study included one or more age cohorts: healthy infants (n=5)1,2,4-6, children (n=1)2 and 
adolescents or adults (n=3)3,7,8. There were no identified booster studies in individuals at increased risk of IMD. There 
were no identified effectiveness studies in meningococcal B booster vaccines. 

Inclusion criteria and rationale 
Table 3  Rationale for PICO and inclusion criteria  

1st dose of vaccine 
(vaccine naïve control) 

Booster dose safety 

Outcomes (with ranking) 

Booster dose efficacy/effectiveness (Critical) 
Booster dose immunogenicity / vaccine response (Critical) 
Booster dose serious adverse events (Critical) 
Reactogenicity: Local and systemic solicited adverse events (Important) 
Immune persistence after booster (Important) 

Important potential confounders 

Age 
Gender 
Race/Ethnicity 
Prior vaccination schedule 
Time since primary vaccination 
Immunocompromise/immunosuppression 
Co-administered vaccines 

Exclusion Criteria 

Population Significant medical conditions other than those associated increased risk of IMD. 

Intervention/Comparator Schedule other than standard 2 or 3 dose  
Investigational pre-licensure preparations of Trumenba with alternate antigens, antigen 
doses, ingredients, or route of administration 

Study Design Cross-sectional and ecological studies 
Non-systematic reviews 
Reports of passive surveillance data 
Case series 
Single case reports 
Abstracts only with no associated study results 
Letters/commentaries/editorials 
In-vitro studies 
Animal studies 

Language Language other than English 

Publication Nil 
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 Rationale 
Study type: 
 

RCT, observational studies, meta-analysis.  
It was expected that there would be limited evidence on booster doses therefore PICO was not limited by study design. Only 
observational studies were identified 

Population Infants, children, adolescents and young adults - separated out by individuals at standard background risk of IMD and 
individuals at increased risk of IMD 

 Individuals at standard background risk of IMD included immunocompetent individuals who do not have occupational risk to 
IMD. Individuals at increased risk of IMD include individuals at increased medical risk and/or occupational risks. Conditions 
associated with increased medical risk include: 

• defects in, or deficiency of, complement components, including factor H, factor D or properdin deficiency  
• current or future treatment with eculizumab (a monoclonal antibody directed against complement component C5)  
• functional or anatomical asplenia, including sickle cell disease or other haemoglobinopathies, and congenital or 

acquired asplenia  
• HIV, regardless of disease stage or CD4+ cell count  
• haematopoietic stem cell transplant 

 Bexsero is available for individuals aged ≥6 months  
Trumenba is available for individuals aged ≥10 years 

Intervention A booster dose of a MenB vaccine – Bexero or Trumenba   

 Defined as: a dose received after an Australian age-appropriate primary schedule was completed. An age-appropriate Bexsero 
schedule was considered to be a 3 or 4 dose schedule in those receiving the first dose less than 12 months of age with the last 
dose at ≥12 months of age (with a minimum 2 dose interval between doses), and 2 doses (minimum 2 month interval) in those 
receiving the first dose aged 12 months or older. 
Data were not utilised from treatment arms that were not an age-appropriate primary schedule.   

Comparator Placebo, no booster dose, alternative vaccine or 1st dose of vaccine (vaccine naïve control) 

 There were no studies identified that compared MenB boosters to placebo. All studies were single arm trials assessing 
outcomes before and after booster dose. For the immunogenicity outcomes the results from participants prior to receiving the 
booster dose were used as the comparator. For safety outcomes the comparison was no booster (i.e. no adverse event) 

Outcomes Included outcomes as stated above in Table 1 and Table 2. Included iteratively according to outcomes found in the studies. 

 Ranking of importance discussed in many iterations with portfolio leads / ATAGI full panel. 

 Critical 
• Efficacy/Effectiveness of booster dose  
• Immunogenicity: hSBA ≥ 1:4 (Bexsero) and hSBA ≥ LLOQ (Trumenba) for test strains pre/post booster  
• Immunogenicity: Geometric mean ratio of post/pre hSBA titres  

Important 
• Local solicited adverse events  
• General/systemic solicited adverse events   
• Fever  
• Unsolicited adverse events  
• Serious adverse events  

Note: some outcomes may be missing in GRADE projects due to no data from available studies. Extra outcomes added due to 
relevance.  

 No studies with efficacy or effectiveness outcomes of a booster dose were identified. The GRADE assessment evaluated only 
the available immunogenicity and safety outcomes 

Abbreviations: ATAGI, Australian Technical Advisory Group on Immunisation; AE, adverse event; hSBA, human serum 
bactericidal activity assay; IMD, invasive meningococcal disease; LLOQ< lower limit of quantitation; MenB, meningococcal B 
vaccine 
 

Risk of bias assessment 
Risk of bias (RoB) assessment was carried out on all included studies by two assessors using ROBINS-I9 for 
comparative observational studies. Refer to Appendix B for RoB rating of included studies. 
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Appendix A 
A series of literature searches were conducted to locate literature on Meningococcal B vaccine immune persistence, 
effectiveness, safety and booster doses. 

Searches were conducted on 04.06.21 in OVID Medline (1946 to 4 June 2021), OVID Embase (1974 to 3 June 
2021), Cochrane Library Database of Systematic Reviews, Issue 6 of 12, 2021 and Cochrane Library Central 
Register of Controlled Trials, Issue 6 of 12, 2021. Key thesaurus terms used in Medline and the Cochrane Library 
included ‘Neisseria meningitidis’, ‘Meningococcal Infections’, ‘Meningococcal Vaccines’, ‘Antibodies, Bacterial’, 
‘Antibody Formation’, ‘Immunogenicity, Vaccine’, ‘Treatment Outcome’, ‘Safety’, ‘Safety-Based Drug Withdrawals’, 
‘Product Surveillance, Postmarketing’, ‘Drug Evaluation’, ‘Population Surveillance’, ‘Adverse Drug Reaction Reporting 
Systems’, ‘Time Factors’ and ‘Immunization, Secondary’. Relevant textword terms were also extensively used. 
Corresponding thesaurus terms were used in Embase, with the same relevant textwords. The searches were limited 
to items published from 2008 onwards. No language limits were applied. 
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Appendix B 
Table 4  Risk of Bias assessment for comparative, observational studies using ROBINS-I 

Study Outcome Confounding Selection Intervention 
classification 

Deviations from 
intervention 

Missing data Measurement of 
outcomes 

Selection of the 
reported results 

Overall bias 

Iro 2017 hSBA Serious Serious Low Low Low Low Low Serious 

 GMT Serious Serious Low Low Low Low Low Serious 

 Safety Serious Serious Low Low Low Serious Low Serious 

Sadarangani 
2017 

hSBA Serious Serious Low Low Low Low Low Serious 

 GMT Serious Serious Low Low Low Low Low Serious 

 Safety Serious Serious Low Low Low Serious Low Serious 

Snape 2013a hSBA Serious Serious Low Low Low Low Low Serious 

 GMT Serious Serious Low Low Low Low Low Serious 

 Safety Serious Serious Low Low Serious Serious Low Serious 

Snape 2013b hSBA Serious Serious Low Low Low Low Low Serious 

 GMT Serious Serious Low Low Low Low Low Serious 

 Safety Serious Serious Low Low Low Serious Low Serious 

Martinon-
Torres 2018 

hSBA Serious Serious Low Low Moderate Low Low Serious 
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 GMT Serious Serious Low Low Moderate Low Low Serious 

 Safety Serious Serious Low Low Moderate Serious Low Serious 

Nolan 2019 hSBA Serious Serious Low Low Low Low Low Serious 

 GMT Serious Serious Low Low Low Low Low Serious 

 Safety Serious Serious Low Low Low Serious Low Serious 

Szenborn 
2018 

hSBA Serious Serious Low Low Low Low Low Serious 

 GMT Serious Serious Low Low Low Low Low Serious 

 Safety Serious Serious Low Low Low Serious Low Serious 

Vesikari 2015 hSBA Serious Serious Low Low Low Low Low Serious 

 GMT Serious Serious Low Low Low Low Low Serious 

 Safety Serious Serious Low Low Low Serious Low Serious 
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