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Details of systematic review strategy 
Review questions
The PICO (population-intervention-comparison-outcome) method was used to specify the review questions (see below). 
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	Asymptomatic carriage

	[bookmark: _Hlk499557481]P
	Adults and children, asymptomatic carriage of meningococcal disease in the AMEE region

	I
	NA

	C
	NA

	O
	Outcome by age group
- Asymptomatic carriage over time
- Serogroup distribution of asymptomatic meningococcal carriage

	[bookmark: _Hlk499557497]2
	Epidemiology

	P
	Adults and children with meningococcal disease in the healthy population or at-risk populations, such as immunocompromised, hajj pilgrims, young adults at university and travellers in the AMEE region

	I
	NA

	C
	NA

	O
	Outcomes by age group and serogroup:
- Serogroup distribution over time
- Incidence/number of cases over time
- CFR over time
- Description of complications and sequelae (type, frequency)

Surveillance systems:
- Description of surveillance systems in the AMEE region

	[bookmark: _Hlk499563109]3
	Disease burden/HRQoL

	P
	Adults and children with meningococcal disease in the AMEE region

	I
	NA

	C
	NA

	O
	If relevant, outcomes by age group and serogroup:
- Description of clinical presentation (type and frequency)
- Hospitalisation/re-hospitalisation rates and length of stay
- Description of treatment (type and number of persons on certain treatment)
- Prophylaxis/vaccination of persons in contact (description of contacts, type, uptake)
- Impact of disease on HRQoL of both the patient and family/caregivers
- Costs of meningococcal disease

	[bookmark: _Hlk499563672]4
	Economic evaluation

	P
	Adults and children with meningococcal disease in the AMEE region

	I
	Vaccination with ACWY meningococcal vaccine 

	C
	No vaccination/vaccination with other meningococcal vaccine

	O
	Cost-effectiveness of vaccination

	5
	HTA recommendations

	P
	Adults and children with meningococcal disease in the AMEE region

	I
	Vaccination with meningococcal vaccine (conjugate/monovalent/quadrivalent/polysaccharide)

	C
	NA

	O
	Drivers of vaccination recommendations reported in HTA studies


[bookmark: _Toc500838283]AMEE: Africa, Middle East and Eastern Europe; CFR: case fatality rate; HRQoL: health-related quality of life; HTA: health technology assessment; NA: not applicable.
[bookmark: _Toc14353808]
Literature searches
[bookmark: _Toc500838284][bookmark: _Toc14353809]
Peer-reviewed literature
The review was a PubMed (MEDLINE) literature search complemented with a search in Embase.com. 

The searches were built using the PICO-framework. However, because of the different objectives and outcomes of interest on meningococcal disease it was decided to keep the search as broad as possible and to create only a search string on ‘meningococcal disease’ in combination with a search string for the regions and countries of interest, to prevent missing relevant articles. The search strategy was as follows:

Search strings PubMed (MEDLINE)
In order to find relevant articles for the review objectives in PubMed (MEDLINE), Pallas made search strings for meningococcal disease and countries part of the AMEE region:

#1. Meningococcal disease
"Meningococcal Infections"[Mesh] OR "Meningitis, Meningococcal"[Mesh] OR meningococc*[tiab] OR meningitidis[tiab] OR ((meningitis[tiab] OR septicaemia[tiab] OR septicemia[tiab]) AND (neisseria[tiab] OR meningitidis[tiab]))

#2. Geographical scope: AMEE countries
(Asia*[tw] AND Europe*[tw]) OR Eurasia*[tw] OR "Middle East"[Mesh] OR Middle East*[tw] OR West Bank*[tw] OR Near East*[tw] OR Gaza Strip[tw] OR Bahrain*[tw] OR Bahrain*[ad] OR Iran*[tw] OR Iran*[ad] OR Iraq*[tw] OR Iraq*[ad] OR Israel*[tw] OR Israel*[ad] OR Jordan*[tw] OR Jordan*[ad] OR Kuwait*[tw] OR Kuwait*[ad] OR Lebanon*[tw] OR Lebanon*[ad] OR Lebanese*[tw] OR Lebanese*[ad] OR Oman*[tw] OR Oman*[ad] OR Palestin*[tw] OR Palestin*[ad] OR Palastin*[tw] OR Qatar*[tw] OR Qatar*[ad] OR Saudi*[tw] OR Saudi*[ad] OR KSA[tw] OR KSA[ad] OR Syria*[tw] OR Syria*[ad] OR Emirate*[tw] OR Emirate*[ad] OR UAE[tw] OR UAE[ad] OR Yemen*[tw] OR Yemen*[ad] OR Algeria*[tw] OR Algeria*[ad] OR Egypt*[tw] OR Egypt*[ad] OR Libya*[tw] OR Libya*[ad] OR Morocc*[tw] OR Morocc*[ad] OR Tunis*[tw] OR Tunis*[ad] OR Afghan*[tw] OR Afghan*[ad] OR Georgia*[tw] OR Georgia*[ad] OR Kazakh*[tw] OR Kazakh*[ad] OR Kirghiz*[tw] OR Kirghiz*[ad] OR Kyrgyz*[tw] OR Kyrgyz[ad] OR Pakistan*[tw] OR Pakistan*[ad] OR Russia*[tw] OR Russia*[ad] OR Turk*[tw] OR Turk*[ad] OR Ukrain*[tw] OR Ukrain*[ad] OR Uzbek*[tw] OR Uzbek*[ad]

Limit:
•	Publication date: from 2000 onwards
The combination of the search strings (i.e. #1 AND #2) and the publication date limit yields 792 hits (dd. 08-02-2021).

Search strings Embase.com
In order to find relevant articles for the review objectives in Embase.com, Pallas made search strings for meningococcal disease and part of the AMEE region:

#1. Meningococcal disease 
'meningococcosis'/exp OR 'epidemic meningitis'/exp OR meningococc*:ti,ab OR meningitidis:ti,ab OR ((meningitis:ti,ab OR septicaemia:ti,ab OR septicemia:ti,ab) AND (neisseria:ti,ab OR meningitidis:ti,ab))
#2. Geographical scope: AMEE countries
(Asia* AND Europe*) OR Eurasia* OR 'Middle East'/exp OR Middle East* OR West Bank* OR Near East* OR Gaza Strip OR Bahrain*:ti,ab,ad OR Iran*:ti,ab,ad OR Iraq*:ti,ab,ad OR Israel*:ti,ab,ad OR Jordan*:ti,ab,ad OR Kuwait*:ti,ab,ad OR Lebanon*:ti,ab,ad OR Lebanese*:ti,ab,ad OR Oman*:ti,ab,ad OR Palestin*:ti,ab,ad OR Palastin*:ti,ab,ad OR Qatar*:ti,ab,ad OR Saudi*:ti,ab,ad OR KSA:ti,ab,ad OR Syria*:ti,ab,ad OR Emirate*:ti,ab,ad OR UAE:ti,ab,ad OR Yemen*:ti,ab,ad OR Algeria*:ti,ab,ad OR Egypt*:ti,ab,ad OR Libya*:ti,ab,ad OR Morocc*:ti,ab,ad OR Tunis*:ti,ab,ad OR Afghan*:ti,ab,ad OR Georgia*:ti,ab,ad OR Kazakh*:ti,ab,ad OR Kirghiz*:ti,ab,ad OR Kyrgyz*:ti,ab,ad OR Pakistan*:ti,ab,ad OR Russia*:ti,ab,ad OR Turk*:ti,ab,ad OR Ukrain*:ti,ab,ad OR Uzbek*:ti,ab,ad

Limit:
•	Publication date: from 2000 onwards
The combination of the search strings (i.e. #1 AND #2) and the publication date limit yields 953 hits (dd. 09-02-2021).

[bookmark: _Toc14355797]After removal of duplicates from the two literature databases in Endnote, 1182 unique hits remained:

Search results PubMed (MEDLINE) and Embase.com
	Database
	Number of hits*

	PubMed (MEDLINE)
	792

	Embase.com
	953

	Total number of hits
	1745

	Total number of hits - unduplicated
	1182


*Searches conducted February, 2021
[bookmark: _Toc500838285]
In the search for articles that reported on costs of meningococcal disease, and HTA reports, the hits retrieved from PubMed (MEDLINE) and Embase.com were checked for the terms ‘cost’, ‘HTA’ or ‘health technology assessment’ in all indexed fields (e.g. author, title, journal, keywords, etc.) by the search function in Endnote. All retrieved hits were screened following the standard procedures outlined in 2.3 Selection procedure.

Additionally, a search for HTAs was performed in Google and Google Scholar using the term HTA/health technology assessment and meningococ*/meningococcal in April 2019. Not included in the search output in Google Scholar search were patents and citations, and articles published before 2000.

[bookmark: _Toc14353810]
Grey literature (i.e. hand search)
To fill the gaps from the peer-reviewed literature, a grey literature search was conducted in April, 2019. The following sources were searched using English search terms for relevant grey literature documents, conference abstracts and other data sources including other websites referred to, published from 2000 onwards:
WHO: http://www.who.int/csr/disease/meningococcal/en/; http://www.who.int/emergencies/diseases/meningitis/en/
Centre for Disease Prevention and Control (CDC): https://www.cdc.gov/meningococcal/index.html
Global Invasive Bacterial Vaccine-Preventable Diseases Laboratory Network: http://www.who.int/immunization/monitoring_surveillance/burden/laboratory/IBVPD/en/
WHO Regional Office for the Eastern Mediterranean: www.emro.who.int
Middle East Health Statistics: https://libguides.gwumc.edu/c.php?g=27767&p=170228
Google Scholar search on meningococcal disease in the overarching regions (e.g. Middle East, Eastern Mediterranean, Eurasia and North Africa)
The background presents a global overview of meningococcal disease, using a narrative approach. For this minor narrative review, a grey literature search was performed in June 2019. Focus in the background section was on the aetiology and transmission of disease, risk factors of meningococcal disease, and the symptoms and semiology. The websites of WHO, CDC, Google and PubMed (MEDLINE) were used to find relevant information.

[bookmark: _Toc500838286][bookmark: _Ref532278797][bookmark: _Ref532278812][bookmark: _Toc14353812]Selection procedure
[bookmark: _Toc500838287]
Three-step procedure
From the articles retrieved from PubMed (MEDLINE) and Embase.com, the relevant references were selected by a three-step selection procedure, based on:

1. Screening of title and abstract (first selection step): this step yields the articles that were assessed in full text. The major topics of the articles were assessed on relevancy for the objectives by the title and abstract. In this step, articles that seemed to contain relevant data for the objectives were selected for full-text screening, while articles that did not seem to contain relevant data were not selected for full-text assessment. 
Screening of full article (second selection step): the articles selected during the first phase were assessed in full text. PDF-files of the original articles were downloaded and stored. Articles were included if the reported information is relevant (based on the inclusion and exclusion criteria, see Table 3) and of sufficient quality (see section 2.4). 
Screening during data-extraction phase (third selection step): further scrutiny of the article during the data-extraction phase might have led to exclusion. For example, when articles make use of the same dataset and present identical outcome measures, the most recent or the most complete article was included.

[bookmark: _Toc500838288]Inclusion and exclusion criteria
The list of inclusion and exclusion criteria is presented below:

	[bookmark: _Hlk499640977]
	Inclusion
	Exclusion

	Period of publication
	2000 onwards
	Period NR

	Study design/ type
	Prospective observational studies 
(e.g. cohort studies)
Retrospective observational studies (e.g. case-control studies)
Cross-sectional studies
Economic evaluation studies
HTAs
	Meta-analysis or systematic review*
Narrative reviews
Randomised controlled trials (RCTs)
Non-pertinent publication types (e.g. abstract only, expert opinions, letters to the editor, editorials, comments)
Animal studies
Vaccine immunogenicity and safety studies 
Carriage study without data on vaccination status

	Study quality
	Sufficient methodological quality 
	Insufficient methodological quality or no clear description of methodology

	Study population
	Adults 
Children
Otherwise healthy population
Immunocompromised 
	(part of the) population participated in RCT

	Study comparison
	Comparison appropriate for a specific outcome (see Table 1)
	

	Country of study
	Countries of the AMEE region
	All other countries

	Study outcomes/ focus of study
	Quantitative outcomes and qualitative outcomes as specified in Table 2
	


*Relevant meta-analyses and systematic reviews were selected during the screening of title and abstract phase. During the full-text screening phase, reference lists of good quality meta-analyses and systematic reviews were checked for possibly missed relevant individual articles. No data extraction was performed for meta-analyses or systematic reviews, only for relevant individual articles.
[bookmark: _Toc500838289][bookmark: _Toc14353813]
Critical appraisal

As most studies were not of a classical design suited to appraisal using existing checklists, no checklists were used to assess the quality of the articles or to calculate a total quality score. Nevertheless, some articles were excluded because of quality issues or major limitations in their design or reporting of meningococcal burden (e.g. no or unclear method section).  
[bookmark: _Toc500838290][bookmark: _Toc14353814]
Data extraction
[bookmark: _Toc14353815]
Data extraction peer-reviewed literature

Relevant data from the included articles found in the peer-reviewed were summarised using a standard data-extraction spreadsheet in Excel. Relevant information from articles that reported on the cost of meningococcal disease, cost-effectiveness of meningococcal ACWY vaccination and HTA reports was directly extracted in the corresponding section in the report and not extracted in Excel. 
One general worksheet included the study and patient characteristics, and a separate worksheet was also prepared with relevant outcomes for each objective extracted.

Clarification Excel data extraction sheets
Percentages were recalculated (using Excel) to obtain one decimal place (if possible), to correct miscalculation or to (re)calculate data for subgroups.
Three age group categories were created (children, adults, both children and adults) based on the ages provided in the articles. When articles used smaller age groups (e.g. 0 to 1 years, 2 to 5 years, 6 to 10 years and 11 to 17 years), all age groups were separately categorised as children leading to multiple rows labelled as ‘children’ in the Excel file. For outcomes with multiple rows for an age group category, a range is used to present the data per age group in the summary tables included in this report. Age groups definitions:
Children: all cases aged younger than 18 years. Includes age groups where the majority of the age range is within the <18 years group (e.g. 10-19 years-old).
Adults: all cases aged 18 years or older. Includes age groups where the majority of the age range is ≥18 years (e.g. 17-25 years old). 
Children and adults: this label is used when nothing is reported in a study on age, when a study included cases of all ages, or when the overlap in the ‘children’ and ‘adults’ categories is large and the age category is not clear (e.g. 15-20 years or 13-100 years).

Relevant information from the grey literature was directly extracted in the corresponding section in the report and not extracted in Excel. The same applied for the figures that were extracted from the included references.
[bookmark: _Toc500838291][bookmark: _Toc14353817]Quality control

The following quality control measures were put in place:
· The first 30% of titles and abstracts from the peer-reviewed literature were screened in duplicate by two independent researchers. The results were compared and discussed before the remaining references are assessed by one researcher. There was no more than 5% difference of the articles screened in duplicate between the two researchers. 
· The first 10% of the full-text articles from the peer-reviewed literature were critically appraised in duplicate by two independent researchers. The results were compared and discussed early in the process. Any disagreements were adjudicated by a third researcher if necessary. There was no more than 5% difference of the articles screened in duplicate between the two researchers. 
· Data extraction: the data extraction tables were compiled by researchers and reviewed by another researcher of the project.



Table S1. Total number of cases and associated CFR, by study
	Country
	Population type
	Total number of cases
	CFR

	Afghanistan, Iran, Iraq, Egypt, Libya, Morocco, Pakistan, Sudan, Syria, and Yemen [1]
	General population
	458
	5.7–6.7

	Iran [2]
	General population
	68
	10.3

	Iran [3]
	General population
	16
	18.8

	Iran [4]
	General population
	1370
	0.0–100.0

	Iran [5]
	General population
	95
	18.9

	Kuwait [6]
	General population
	30
	0.0

	Kuwait [7]
	General population
	293
	11.3–17.5

	Kuwait [8]
	General population
	10
	10.0

	Qatar [9]
	General population
	25
	4.0

	Qatar [10]
	General population
	2
	0.0

	Pakistan [11]
	General population
	30
	10.0

	Pakistan [12]
	General population
	105
	9.5

	Saudi Arabia [13]
	General population
	37
	0.0

	Saudi Arabia [14]
	General population
	1103
	6.3–32.6

	Turkey [15]
	General population
	2
	0.0

	Turkey [16]
	General population
	65
	18.5

	Turkey [17]
	General population
	85
	3.5

	Turkey [18]
	General population
	333
	3.3

	Turkey [19]
	General population
	7
	14.3

	Turkey [20]
	General population
	16
	43.8

	Turkey [21]
	General population
	5
	0.0

	Turkey [22]
	General population
	15
	0.0

	Turkey [23]
	General population
	66
	0.0

	Turkey [24]
	General population
	89
	3.4

	Yemen [25]
	General population
	20
	20.0

	Yemen [26]
	General population
	81
	0.0–6.3

	Iran [4]
	Military 
	66
	0.0–50.0

	Saudi Arabia [27]
	Pilgrims
	105
	0.0–50.0

	Saudi Arabia [28]
	Pilgrims
	253
	27.7

	Egypt [29]
	General population
	203
	14.3

	Egypt [30]
	General population
	30
	23.0

	Egypt [31]
	General population
	314
	13.4

	Morocco [32]
	General population
	29
	31.0

	Tunisia [33]
	General population
	79
	17.7




Figure S1. Countries with/without data for each objective
[image: ]

Green = data identified for countries in EM region; Blue = data identified for countries in NA region.
C&S, complications and sequelae; EM, Eastern Mediterranean; NA, North Africa; UAE, United Arab Emirates.
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