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Figure 1.1 Plain Language Summary
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Table S1.1. Search strategies
A. Observational studies – search dates: from 1 August 2016 – 2 April 2020 (filters: Humans, Dutch, English, German, Spanish, French), systematic literature review (SLR) update of a previous SLR from 2001-2016
	#
	Medline (PubMed)
	Embase

	#1
	Neisseria meningitidis [mh]
	Neisseria meningitidis'/exp

	#2
	Meningococcal infections [mh]
	‘Meningococcosis'/exp

	#3
	Neisseria meningitidis
	‘Neisseria meningitides'

	#4
	Meningococcal disease
	Meningococcal disease'

	#5
	Meningococcal infection
	'Meningococcal infection'

	#6
	((((#1) OR #2) OR #3) OR #4) OR #5
	#1 OR #2 OR #3 OR #4 OR #5

	#7
	Quality of life [mh:noexp]
	Quality of life'/exp

	#8
	Quality-adjusted life years [mh:noexp]
	Quality adjusted life year'/exp

	#9
	Health Status [mh]
	'Health status'/exp

	#10
	Patient preference [mh]
	Patient preference'/exp

	#11
	(Utility or utilities)
	Utility OR utilities

	#12
	Preference*
	Preference*

	#13
	Burden of illness [mh:noexp]
	'Burden of illness'

	#14
	(Disease AND burden)
	Disease NEAR/3 burden

	#15
	Health state
	'Health state'

	#16
	Sequela*
	Sequela*

	#17
	Complication*
	Complication*

	#18
	Mortality [mh]
	Mortality'/exp

	#19
	(((((((((((#7) OR #8) OR #9) OR #10) OR #11) OR #12) OR #13) OR #14) OR #15) OR #16) OR #17) OR #18
	#7 - #18/OR

	#20
	((#6) AND #19)
	#6 AND #19



B. Economic evaluation - search dates: from 10 October 2016 – 2 June 2020 (filters: Humans, English, French), SLR update of a previous comprehensive search from 2001-2016
	#
	Medline (PubMed)
	Embase
	

	Disease and intervention
	
	

	#1
	“Meningococcal Infections”[MeSH] 
	‘Bacterial meningitis’/exp
	MeSH descriptor: [Meningococcal Infections] explode all trees

	#2
	Meningococcal*[TW]
	‘Meningococcal*’:ab,ti
	MeSH descriptor: [Meningitis] explode all trees

	#3
	Meningitis[MeSH] 
	‘Meningitis’/exp
	Meningococcal*:ti,ab,kw

	#4
	Meningitis*[TW]
	‘Meningitis*’:ab,ti
	Meningitis*:ti,ab,kw

	#5
	Immunization[MeSH]
	‘Immunization’/exp
	MeSH descriptor: [Immunization] explode all trees

	#6
	Immuni*[TW]
	‘Immuni*’:ab,ti
	Immuni*:ti,ab,kw

	#7
	“Immunization programs”[MeSH]
	‘Preventive health services’/exp
	MeSH descriptor: [Preventive Health Services] explode all trees

	#8
	“Preventive health services” [MeSH]
	‘Vaccine’/exp
	MeSH descriptor: [Vaccines] explode all trees

	#9
	Vaccines[MeSH]
	‘Vaccination’/exp 
	MeSH descriptor: [Vaccination] explode all trees

	#10
	Vaccination[MeSH] 
	‘Vaccin*’:ab,ti
	Vaccin*:ti,ab,kw

	#11
	Vaccin*[tw]
	‘Inoculat*’:ab,ti
	Inoculat*:ti,ab,kw

	#12
	Inoculat*[tw]
	#1 OR #2 OR #3 OR #4 
	#1 or #2 or #3 or #4

	#13
	#1 OR #2 OR #3 OR #4 
	#5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11
	#5 or #6 or #7 or #8 or #9 or #10 or #11

	#14
	#5 OR #6 OR #7 OR # 8 OR #9 OR #10 OR #11 OR #12 
	#12 AND #13 
	#12 and #13

	#15
	#13 AND #14 
	 
	

	Outcomes/study type
	
	

	#16
	Economics[MeSH:noexp] 
	'Socioeconomics'/exp OR 'socioeconomics':ab,ti OR 'socioeconomics'/de
	Filter: 2001 AND “economic evaluation” *

	#17
	"Costs and cost analysis"[MeSH:noexp] 
	'Cost benefit analysis'/exp OR 'cost benefit analysis':ab,ti OR 'cost benefit analysis'/de
	

	#18
	“Cost allocation”[MeSH:noexp] 
	'Cost effectiveness analysis'/exp OR 'cost effectiveness analysis':ab,ti OR 'cost effectiveness analysis'/de
	

	#19
	“Cost-benefit analysis”[MeSH:noexp]
	'Cost of illness'/exp OR 'cost of illness':ab,ti OR 'cost of illness'/de
	

	#20
	“Cost control”[MeSH:noexp]
	'Cost control'/exp OR 'cost control':ab,ti OR 'cost control'/de
	

	#21
	“Cost savings”[MeSH:noexp]
	'Economic aspect'/exp OR 'economic aspect':ab,ti OR 'economic aspect'/de
	

	#22
	“Cost of illness”[MeSH:noexp]
	'Financial management'/exp OR 'financial management':ab,ti OR 'financial management'/de
	

	#23
	"Cost sharing"[MeSH:noexp] 
	'Drug cost'/exp OR 'drug cost':ab,ti OR 'drug cost'/de
	

	#24
	"Deductibles and coinsurance"[MeSH:noexp]
	'Health care cost'/exp OR 'health care cost':ab,ti OR 'health care cost'/de
	

	#25
	“Medical savings accounts”[MeSH:noexp]
	'Health care financing'/exp OR 'health care financing':ab,ti OR 'health care financing'/de
	

	#26
	“Health care costs”[MeSH:noexp]
	'Health economics'/exp OR 'health economics':ab,ti OR 'health economics'/de
	

	#27
	“Direct service costs”[MeSH:noexp]
	'Hospital cost'/exp OR 'hospital cost':ab,ti OR 'hospital cost'/de
	

	#28
	“Drug costs”[MeSH:noexp]
	'Cost minimization analysis'/exp OR 'cost minimization analysis':ab,ti OR 'cost minimization analysis'/de
	

	#29
	“Employer health costs”[MeSH:noexp]
	'Fiscal'/exp OR 'fiscal'/de OR 'fiscal':ab,ti
	

	#30
	“Hospital costs”[MeSH:noexp]
	'Financial':ab,ti OR 'financial'/de OR 'financial'/exp
	

	#31
	“Health expenditures”[MeSH:noexp]
	'Fiscal' OR 'financial' OR 'financial':ab,ti OR funding:ab,ti OR 'funding'/exp OR 'funding'/de OR 'finance'/exp OR 'finance':ab,ti OR 'finance'/de
	

	#32
	“Capital expenditures”[MeSH:noexp]
	(Cost AND estimate*):ab,ti
	

	#33
	“Value of life”[MeSH:noexp]
	Cost:ab,ti AND variable*:ab,ti
	

	#34
	“Economics, hospital”[MeSH]
	cost*:ab,ti AND unit:ab,ti
	

	#35
	“Economics, medical”[MeSH]
	#15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33
	

	#36
	“Economics, nursing”[MeSH:noexp]
	#14 AND #34
	

	#37
	“Economics, pharmaceutical”[MeSH:noexp]
	-
	

	#38
	"Fees and charges"[MeSH]
	-
	

	#39
	Budgets[MESH]
	-
	

	#40
	Low[TW] AND cost*[TW]
	-
	

	#41
	High[TW] AND cost*[TW]
	-
	

	#42
	"Health?care"[tw] AND cost*[tw]
	-
	

	#43
	Fiscal[TIAB] OR funding[TIAB] OR financial[TIAB] OR finance[TIAB]
	-
	

	#44
	Cost[tw] AND estimate*[tw]
	-
	

	#45
	Cost[tw] AND variable*[tw]
	-
	

	#46
	Unit[tw] AND cost*[tw]
	-
	

	#47
	Economic*[TIAB] OR pharmacoeconomic*[TIAB] OR price*[TIAB] OR pricing*[TIAB]
	-
	

	#48
	#16 OR #17 OR #18 OR #19 OR 20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #47 
	-
	

	#49
	#48 AND #15
	-
	

	Exclusion terms
	
	

	#50
	“Case reports”[PT] OR comment[PT] OR editorial[PT]  OR historical article[PT]  OR letter[PT]
	'Comment':it OR 'editorial':it OR 'letter':it
	

	#51
	Animals[MeSH] NOT humans[MeSH]
	'Animals'/exp NOT 'humans'/exp
	

	#52
	#50 OR #51
	#36 OR #51
	

	#53
	#49 NOT #52
	#35 NOT #52
	







Table S1.2. PICOS inclusion/exclusion selection criteria
	Criteria
	OS
	HE

	
	Inclusion 
	Exclusion
	Inclusion
	Exclusion

	Patients
	IMD survivors all ages in HIC with clinical presentation of meningitis, septicaemia, septic shock or meningococcaemia, regardless of pathogen if a significant proportion was attributable to N. meningitidis.
	
	All ages eligible for IMD vaccination regardless of comorbidities
	No further restrictions were applied

	Intervention
	Not of specific interest
	
	All IMD vaccination strategies (including no vaccination). 

	All pharmacological and non-pharmacological intervention focused on treating or curing the disease

	Comparator
	Not of specific interest
	
	All IMD vaccination strategies (including no vaccination)
	-

	Outcomes*
	IMD sequelae and health related quality of life in patients and caregivers
	
	Incremental costs and QALYs; any other measure of effectiveness reported together with costs
	Studies with cost only or epidemiology only outcomes

	Study design
	Primary studies including prospective cohort, case-controlled studies, retrospective chart reviews.
	SLRs, case reports, medication or vaccination studies and epidemiologic or economic studies
	Full economic evaluations with incremental costs or QALYs (or other measures of effectiveness with costs).

CBA studies with clinical outcomes (only if study was quantified in monetary units).

CEA considered if based on both modelling techniques or RCT
	Burden of illness, costing, utility, epidemiological and clinical/biological studies.

Epidemiology models without cost component, studies of disease transmission without an economic component, studies of diagnostic samples and diagnostic performance


CBA cost-benefit analysis; CEA cost-effectiveness analysis; HE health economics; HIC high income countries; IMD invasive meningococcal disease; OS observational studies; PICOS patients, intervention, comparator, outcomes, study design; QALY: quality-adjusted life-year; RCT: randomised controlled trial; SLR systematic literature review
OECD high-income countries include: Australia, Austria, Belgium, Canada, Chile, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Iceland, Ireland, Israel, Italy, Japan, Luxembourg, Netherlands, New Zealand, Norway, Poland, Portugal, Slovakia, Slovenia, South Korea, Spain, Sweden, Switzerland, United Kingdom, United States
*All outcomes relevant to understanding the disease burden of the patient and beyond was considered, however the outcomes considered in this study focused on IMD sequelae



Figure S1.1 PRISMA flow diagram – observational study search 2001-2020
Records identified through database searches N=3862
Duplicates removed N=216
Titles/Abstracts screened N=3646
Records excluded N=3579
Full text articles assessed for eligibility N=67
Full text excluded N=1
Records after duplicates removed N=3646
Studies included N=66


Figure S1.2 PRISMA flow diagram – economic evaluation search 2001-2020
Records identified through database searches N=4994
Duplicates removed N=708
Titles/Abstracts screened N=4286
Records excluded N=4193
Full text articles assessed for eligibility N=93
Full text articles N=59
Records after duplicates removed N=4286
Studies included for data extraction N=34

Table S1.3. Completed 2009 PRISMA Checklist 
	Section/topic 
	#
	Checklist item 
	Reported on page # 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review, meta-analysis, or both. 
	L2-3

	ABSTRACT 
	

	Structured summary 
	2
	Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number. 
	L19-38

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known. 
	L72-80

	Objectives 
	4
	Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	L81-84

	METHODS 
	

	Protocol and registration 
	5
	Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including registration number. 
	NA

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. 
	Table S1.2

	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	L88-94

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	Table S1.1A/B

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	L96-103

	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	L103-105

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	L104-105
Table S1.2

	Risk of bias in individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
	L100, L103
Fig 1

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). 
	L110-115
L126-129

	Synthesis of results 
	14
	Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis. 
	NA

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	L132-134

	Additional analyses 
	16
	Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. 
	NA

	RESULTS 
	

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	Fig S1.1, Fig S1.2

	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	Figs 2-4
Table 1
Table S2.2

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 
	Table 1

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 
	Table 1
Table S2.2

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence intervals and measures of consistency. 
	NA

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies (see Item 15). 
	Fig 1
Table 2.2

	Additional analysis 
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 
	NA

	DISCUSSION 
	

	Summary of evidence 
	24
	Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy makers). 
	L232-237
L260-270


	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, reporting bias). 
	L309-325

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	L335-342

	FUNDING 
	

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. 
	L390-391
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Plain Language Summary

What is the context?

Survivors of invasive meningococcal disease (IMD) can suffer from a wide range of short or long term
complications and disabilities that can start from the time of infection or later in life. The aims of this
study is a) to assemble the published data of these sequalae to built a comprehensive map, and b) to
have a systematic approach for including IMD sequelae in economic studies which are used to
evaluate new treatments and vaccines for IMD.

What is new? ~

This study uses a novel and systematic approach to identify physical/neurological and
psychological/behavioural sequelae for both the comprehensive map and economic-relevant list.
Medical experts were involved to validate the methods and findings from a clinical perspective.

J

What is the impact?
_ ~

We identify a range of 44 sequelae, including 30 physical/neurological and 14
psychological/behavioural in the literature space/domain and we include them in the mapping. Of
these, at least 18 sequelae are identified as important to include in future economic studies. This
represents a significant increase from current methods which often only include the disease burden
from fewer than 10 sequelae and on average only 1 psychological/behavioural sequela. We do
believe that underestimating the burden of disease affects the valuation of new treatments and
vaccines for IMD. More research is needed on gaps identified, such as the occurrence of multiple
sequelae and the impact on families of survivors with long term disabilities. /





