Additional file 1: Table S1. PICO Framework
	Population
	People with acute meningitis from any cause. Subgroup analysis: children (<18yo), adult (>18yo). Excluding neonates (<1 month old)

	Intervention
	Formal audiological screening test before discharge or within 4 weeks of discharge
 
Hearing tests:
●      Acoustic Impedance Test
●      Audiometry/Pure-tone Audiometry
●      Auditory Brainstem response Audiometry
●      Auditory Steady-state Response
●      Behavioral Observational Audiometry
●      Computer Conditioned Play audiometry
●      Conditioned Play Audiometry
●      Evoked Response Audiometry
●      Immittance Audiometry
●      Speech Discrimination Tests
●      Spontaneous Otoacoustic Emissions (SOAEs)
●      Transient-evoked otoacoustic emissions (TEOAEs)
●      Visual Reinforcement Audiometry
 

	Comparator
	No formal audiological screening test before discharge or within 4 weeks of discharge.

	Outcome
	· Critical: Detection of hearing loss, and time to access hearing rehabilitation services where indicated. 
· Important: Quality of life, functioning (including developmental outcomes for children) and participation*, loss to follow-up.
 *Participation is defined as involvement in a life situation e.g. going to school, undertaking work, having a family.
 


This PICO framework defines the target population as adults and children, the intervention as formal audiological screening tests for hearing loss, the comparator as patients who did not get screened for hearing loss before discharge or during follow-up, and the outcomes as the detection of hearing loss, quality of life, functional impairment, and loss to follow-up.



Additional file 1: Table S2-S4. Search Strategy 
	Table S2. Medline Search Strategy

	Search date: 09/02/2024

	OVID Medline® 1946 to January Week 4 2024t

	
	SEARCH
	Results 

	#1
	Meningitis/ OR meningit*.mp. OR ((meningococc*) ADJ3 (infection* OR disease*))
	77047

	#2
	Meningitis, Bacterial/ OR Meningitis, Escherichia coli/ OR Meningitis, Haemophilus/ OR Meningitis, Listeria/ OR Meningitis, Meningococcal/ OR Meningococcal Infections/ OR Meningitis, Pneumococcal/ OR Meningitis, Fungal/ OR Meningitis, Aseptic/ OR Meningitis, Viral/ OR ((Bacterial OR Viral OR Fungal OR Aseptic OR Parasitic OR community-acquired OR Acute OR fulminat* OR Fulminant OR Sudden-onset) ADJ5 (meningiti*)).ti,ab,kw,kf OR (infectious-meningiti* OR Meningococc* OR Neisseria-meningit* OR N-Meningitidis OR Pneumococc* OR S-pneumoniae* OR Haemophilus-influenzae OR Listeri* OR L-monocytogenes OR Staphylococc* OR Staph-aureus OR Enterobacter* OR Enterococc* OR Escherichia-coli OR E-coli OR Streptococc* OR S-agalactiae* OR S-pyogenes OR Enterovir* OR Coxsackieviruses OR Herpesviridae OR Herpesvirus* OR herpes-virus* OR Varicella-zoster OR flavi-virus* OR Japanese-encephal* OR Tick-borne-encephal* OR Powassan-virus* OR West-Nile-virus OR Togaviridae OR Toga-virus* OR Togavir* OR equine-encephal* OR Bunyavirus* OR crosse-encephal* OR Toscana-virus* OR Reovirus* OR tick-fever* OR paramyxovir* OR Mumps OR morbillivirus* OR parainfluenza* OR Orthomyxovir* OR Influenza OR HIV OR human-immuno-deficienc* OR Adenoviridae OR adenovirus* OR Arenavir* OR Choriomeningit* OR LCMV OR Rickettsi* OR Orientia-spp OR Ehrlichia-spp OR spirochet* OR Borrelia-spp OR B-burgdorferi OR leptospir* OR Treponema-pallidum OR Brucell* OR Coxiella OR Mycoplasma OR spirillum* OR Naegleria OR angiostrongyl* OR Trichinella-spiralis* OR Candida OR Coccidioid* OR Histoplasm* OR Blastomyc* OR Sporothrix* OR Aspergill* OR Lyme OR Syphili* OR Scrub-Typhus OR tsutsugamushi).ti,ab,kw,kf
	1413432

	#3
	Hearing Tests/ OR Acoustic Impedance Tests/ OR Audiometry/ OR ((Audiophonologic* OR otolaryngology OR auditory OR deafness OR acoustic* OR audiometr* OR hearing OR Speech OR audiologic* OR otoacoustic* ) ADJ3 (investigation* OR examin* OR consultation* OR test* OR screening OR evaluation* OR assess* OR impedance* OR immittance* OR response* OR emission* OR diagnostic*)).ti,ab,kw,kf OR (audiologic-result* OR tympanomet* OR Audiogram*OR Audiometr* OR OAE-screening OR "visual reinforcement audiometry" OR "Behavioral observational audiometry" OR "auditory steady state response" OR "auditory brainstem response audiometry" OR "immittance audiometry" OR "Auditory brainstem response" OR "electric response audiometry" ).ti,ab,kw,kf
	76036

	#4
	1 and 2 and 3
	273

	#5
	(auto-inflamm* or autoimmun* or auto-immun* or Rheumatoid or Parkison* or Dementia or tubercul* or vaccin* or cryptococc* or Sarcoid* or Lupus).ti.
	632074

	#6
	4 not 5
	269

	#7
	(letter or historical article or comment or editorial or news or case reports).pt.
	4474001

	#8
	6 not 7
	212

	#9
	animals/ not (animals/ and humans/)
	5157355

	#10
	8 not 9
	190

	#11
	limit 10 to publication yr="2003 -Current"
	98


 
	Table S3. Embase (Elsevier) Search Strategy

	Search date: 09/02/2024

	Years: 1858 to present

	
	SEARCH
	RESULTS 

	#1
	('meningitis'/exp OR (meningiti* OR (Meningococc* NEAR/3 (infection* OR disease*))):ti,ab) 
	152375

	#2
	bacterial meningitis'/de OR 'epidemic meningitis'/exp OR 'Escherichia coli meningitis'/exp OR 'group B streptococcal meningitis'/exp OR 'Haemophilus meningitis'/exp OR 'leptospiral meningitis'/exp OR 'Listeria meningitis'/exp OR 'Lyme meningitis'/exp OR 'pneumococcal meningitis'/exp OR 'fungal meningitis'/exp OR 'HIV-associated meningitis'/exp OR 'parasitic meningitis'/exp OR 'virus meningitis'/exp OR 'aseptic meningitis'/exp OR 'Staphylococcus aureus'/exp OR 'Staphylococcus'/exp OR 'Enterobacteriaceae'/exp OR 'Streptococcus agalactiae'/exp OR 'Streptococcus pyogenes'/exp OR 'Enterovirus'/exp OR 'Herpesviridae'/exp OR 'herpes virus infection'/exp OR 'Simplexvirus'/exp OR 'Flavivirus'/exp OR 'West Nile virus'/exp OR 'Togaviridae'/exp OR 'Mumps'/exp OR 'Mumps virus'/exp OR 'Orthomyxoviridae'/exp OR 'HIV'/exp OR 'Adenoviridae'/exp OR 'Rubella'/exp OR 'Lymphocytic Choriomeningitis'/exp OR 'Rickettsiales'/exp OR 'Spirochaetales'/exp OR 'Leptospira'/exp OR 'Brucella'/exp OR 'Treponema pallidum'/exp OR 'Coxiella'/exp OR 'Mycoplasma'/exp OR 'Naegleria'/exp OR 'Angiostrongylus'/exp OR 'Coccidioides'/exp OR 'Candida'/exp OR 'Histoplasma'/exp OR 'Blastomyces'/exp OR 'Aspergillus'/exp OR 'Syphilis'/exp OR 'Lyme Disease'/exp OR 'Scrub Typhus'/exp OR ((Bacterial OR Viral OR Fungal OR Aseptic OR Parasitic OR community-acquired OR Acute OR fulminat* OR Fulminant OR Sudden-onset ) NEAR/5 (meningiti*)):ti,ab,kw,de OR (infectious-meningiti* OR Meningococc* OR Neisseria-meningit* OR N-Meningitidis OR Pneumococc* OR S-pneumoniae* OR Haemophilus-influenzae OR Listeri* OR L-monocytogenes OR Staphylococc* OR Staph-aureus OR Enterobacter* OR Enterococc* OR Escherichia-coli OR E-coli OR Streptococc* OR S-agalactiae* OR S-pyogenes OR Enterovir* OR Coxsackieviruses OR Herpesviridae OR Herpesvirus* OR herpes-virus* OR Varicella-zoster OR flavi-virus* OR Japanese-encephal* OR Tick-borne-encephal* OR Powassan-virus* OR West-Nile-virus OR Togaviridae OR Toga-virus* OR Togavir* OR equine-encephal* OR Bunyavirus* OR crosse-encephal* OR Toscana-virus* OR Reovirus* OR tick-fever* OR paramyxovir* OR Mumps OR morbillivirus* OR parainfluenza* OR Orthomyxovir* OR Influenza OR HIV OR human-immuno-deficienc* OR Adenoviridae OR adenovirus* OR Arenavir* OR Choriomeningit* OR LCMV OR Rickettsi* OR Orientia-spp OR Ehrlichia-spp OR spirochet* OR Borrelia-spp OR B-burgdorferi OR leptospir* OR Treponema-pallidum OR Brucell* OR Coxiella OR Mycoplasma OR spirillum* OR Naegleria OR angiostrongyl* OR Trichinella-spiralis* OR Candida OR Coccidioid* OR Histoplasm* OR Blastomyc* OR Sporothrix* OR Aspergill* OR Lyme OR Syphili* OR Scrub-Typhus OR tsutsugamushi):ti,ab,kw,de
	2.792.412

	#3
	acoustic impedance'/exp OR 'audiometry'/exp OR 'speech discrimination test'/exp OR 'hearing test'/exp OR 'spontaneous otoacoustic emission'/exp OR ((Audiophonologic* OR otolaryngology OR auditory OR deafness OR acoustic* OR audiometr* OR hearing OR Speech OR audiologic* OR otoacoustic* ) NEAR/3 (investigation* OR examin* OR consultation* OR test* OR screening OR evaluation* OR assess* OR impedance* OR immittance* OR response* OR emission* OR diagnostic*)):ti,ab,kw,de OR (audiologic-result* OR tympanomet* OR Audiogram*OR Audiometr* OR OAE-screening OR "visual reinforcement audiometry" OR "Behavioral observational audiometry" OR "auditory steady state response" OR "auditory brainstem response audiometry" OR "immittance audiometry" OR "Auditory brainstem response" OR "electric response audiometry"):ti,ab,kw,de
	136577

	#4
	#1 AND #2 AND #3
	796

	#5
	(auto-inflamm* OR autoimmun* OR auto-immun* OR Rheumatoid OR Parkison* OR Dementia OR tubercul* OR vaccin* OR cryptococc* OR Sarcoid* OR Lupus):ti 
	888.233

	#6
	#4 NOT #5
	686

	#7
	[letter]/lim OR [conference abstract]/lim OR [conference paper]/lim OR [conference review]/lim OR [editorial]/lim OR [note]/lim OR 'case report':de
	11307131

	#8
	#6 NOT #7
	403

	#9
	([animals]/lim NOT ([animals]/lim AND [humans]/lim))
	6459575

	#10
	#8 NOT #9
	401

	#11
	#10 AND [2003-2024]/publication year
	254


 
	Table S4. COCHRANE Search Strategy

	Search date 09/02/2024

	URL: 
	https://www.cochranelibrary.com/advanced-search/search-manager?search=7376280
	

	#
	SEARCH
	RESULTS

	#1
	MeSH descriptor: [Meningitis] explode all trees
	856

	#2
	(meningiti* OR (Meningococc* NEAR/3 (infection* OR disease))):ti,ab,kw
	2985

	#3
	MeSH descriptor: [Meningitis, Bacterial] explode all trees
	524

	#4
	MeSH descriptor: [Meningitis, Aseptic] explode all trees
	10

	#5
	MeSH descriptor: [Meningitis, Viral] explode all trees
	18

	#6
	MeSH descriptor: [Meningitis, Fungal] explode all trees
	134

	#7
	MeSH descriptor: [Meningitis, Meningococcal] explode all trees
	214

	#8
	MeSH descriptor: [Meningitis, Pneumococcal] explode all trees
	60

	#9
	MeSH descriptor: [Meningitis, Haemophilus] explode all trees
	74

	#10
	MeSH descriptor: [Meningitis, Listeria] explode all trees
	0

	#11
	MeSH descriptor: [Staphylococcus aureus] explode all trees
	1173

	#12
	MeSH descriptor: [Enterobacteriaceae] explode all trees
	1789

	#13
	MeSH descriptor: [Enterobacter] explode all trees
	42

	#14
	MeSH descriptor: [Escherichia coli] explode all trees
	982

	#15
	MeSH descriptor: [Streptococcus agalactiae] explode all trees
	148

	#16
	MeSH descriptor: [Streptococcus pyogenes] explode all trees
	325

	#17
	MeSH descriptor: [Enterovirus] explode all trees
	244

	#18
	MeSH descriptor: [Herpesviridae] explode all trees
	1273

	#19
	MeSH descriptor: [Herpesviridae Infections] explode all trees
	3711

	#20
	MeSH descriptor: [Simplexvirus] explode all trees
	435

	#21
	MeSH descriptor: [Flavivirus] explode all trees
	280

	#22
	MeSH descriptor: [West Nile virus] explode all trees
	11

	#23
	MeSH descriptor: [Togaviridae] explode all trees
	110

	#24
	MeSH descriptor: [Mumps] explode all trees
	131

	#25
	MeSH descriptor: [Mumps virus] explode all trees
	39

	#26
	MeSH descriptor: [Orthomyxoviridae] explode all trees
	1363

	#27
	MeSH descriptor: [HIV] explode all trees
	4211

	#28
	MeSH descriptor: [Adenoviridae] explode all trees
	282

	#29
	MeSH descriptor: [Rubella] explode all trees
	206

	#30
	MeSH descriptor: [Lymphocytic Choriomeningitis] explode all trees
	1

	#31
	MeSH descriptor: [Rickettsiales] explode all trees
	49

	#32
	MeSH descriptor: [Spirochaetales] explode all trees
	246

	#33
	MeSH descriptor: [Leptospira] explode all trees
	12

	#34
	MeSH descriptor: [Brucella] explode all trees
	18

	#35
	MeSH descriptor: [Treponema pallidum] explode all trees
	29

	#36
	MeSH descriptor: [Coxiella] explode all trees
	10

	#37
	MeSH descriptor: [Mycoplasma] explode all trees
	122

	#38
	MeSH descriptor: [Naegleria fowleri] explode all trees
	0

	#39
	MeSH descriptor: [Angiostrongylus] explode all trees
	4

	#40
	MeSH descriptor: [Coccidioides] explode all trees
	5

	#41
	MeSH descriptor: [Candida] explode all trees
	587

	#42
	MeSH descriptor: [Histoplasma] explode all trees
	1

	#43
	MeSH descriptor: [Blastomyces] explode all trees
	0

	#44
	MeSH descriptor: [Aspergillus] explode all trees
	112

	#45
	MeSH descriptor: [Syphilis] explode all trees
	214

	#46
	MeSH descriptor: [Lyme Disease] explode all trees
	184

	#47
	MeSH descriptor: [Scrub Typhus] explode all trees
	20

	#48
	((Bacterial OR bacteraemia OR Viral OR Fungal OR Aseptic OR Parasitic OR community-acquired OR Acute OR fulminat* OR Fulminant OR Sudden-onset) NEAR/5 (meningiti*)) OR (infectious-meningiti* OR Meningococc* OR Neisseria-meningit* OR N-Meningitidis OR Pneumococc* OR S-pneumoniae* OR Haemophilus-influenzae OR Listeri* OR L-monocytogenes OR Staphylococc* OR Staph-aureus OR Enterobacter* OR Enterococc* OR Escherichia-coli OR E-coli OR Streptococc* OR S-agalactiae* OR S-pyogenes OR Enterovir* OR Coxsackieviruses OR Herpesviridae OR Herpesvirus* OR herpes-virus* OR Varicella-zoster OR flavi-virus* OR Japanese-encephal* OR Tick-borne-encephal* OR Powassan-virus* OR West-Nile-virus OR Togaviridae OR Toga-virus* OR Togavir* OR equine-encephal* OR Bunyavirus* OR crosse-encephal* OR Toscana-virus* OR Reovirus* OR tick-fever* OR paramyxovir* OR Mumps OR morbillivirus* OR parainfluenza* OR Orthomyxovir* OR Influenza OR HIV OR human-immuno-deficienc* OR Adenoviridae OR adenovirus* OR Arenavir* OR Choriomeningit* OR LCMV OR Rickettsi* OR Orientia-spp OR Ehrlichia-spp OR spirochet* OR Borrelia-spp OR B-burgdorferi OR leptospir* OR Treponema-pallidum OR Brucell* OR Coxiella OR Mycoplasma OR spirillum* OR Naegleria OR angiostrongyl* OR Trichinella-spiralis* OR Candida OR Coccidioid* OR Histoplasm* OR Blastomyc* OR Sporothrix* OR Aspergill* OR Lyme OR Syphili* OR Scrub-Typhus OR tsutsugamushi)
	67049

	#49
	#1 OR #2
	3022

	#50
	#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #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 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 OR #48
	235770

	#51
	#49 AND #50
	2364

	#52
	MeSH descriptor: [Acoustic Impedance Tests] explode all trees
	186

	#53
	MeSH descriptor: [Audiometry] explode all trees
	1036

	#54
	MeSH descriptor: [Audiometry, Evoked Response] explode all trees
	51

	#55
	MeSH descriptor: [Speech Discrimination Tests] explode all trees
	109

	#56
	MeSH descriptor: [Hearing Tests] explode all trees
	1420

	#57
	MeSH descriptor: [Otoacoustic Emissions, Spontaneous] explode all trees
	102

	#58
	((Audiophonologic* OR otolaryngology OR auditory OR deafness OR acoustic* OR audiometr* OR hearing OR Speech OR audiologic* OR otoacoustic*) NEAR/3 (investigation* OR examin* OR consultation* OR test* OR screening OR evaluation* OR assess* OR impedance* OR immittance* OR response* OR emission* OR diagnostic*)) OR (audiologic-result* OR tympanomet* OR Audiogram* OR Audiometr* OR OAE-screening OR "visual reinforcement audiometry" OR "Behavioral observational audiometry" OR "auditory steady state response" OR "auditory brainstem response audiometry" OR "immittance audiometry" OR "Auditory brainstem response" OR "electric response audiometry")
	7085

	#59
	#52 OR #53 OR #54 OR #55 OR #56 OR #57 OR #58 OR #59 OR #60
	7239

	#60
	#51 AND #61
	16


 


Additional File 1: Table S5. Pathogen List 
	Macro-category
	Pathogens

	Acute bacterial meningitis
	Streptococcus pneumoniae (pneumococcus)
Neisseria meningitidis (meningococcus)
Haemophilus influenzae
Listeria monocytogenes
Staphylococcus aureus
Non-S.aureus staphylococci (coagulase-negative staphylococci)
Enterobacterales (e.g., Escherichia coli)
Streptococcus agalactiae (Group B streptococcus)
Less common and emerging pathogens: Streptococcus suis, Streptococcus
pyogenes (Group A streptococcus)

	Acute viral meningitis
	Enteroviruses (Coxsackieviruses, echoviruses, other enteroviruses) and
parechoviruses
Herpesviruses (HSV-1/2, VZV, EBV, CMV, HHV-6)
Flaviviruses (West Nile virus, Japanese encephalitis virus, St. Louis
encephalitis virus, tick-borne encephalitis virus, Powassan virus)
Togaviruses (Eastern equine encephalitis virus, Western equine
encephalitis virus, Venezuelan equine encephalitis virus)
Bunyaviruses (La Crosse encephalitis virus, Toscana virus)
Reoviruses (Colorado tick fever virus)
Paramyxoviruses (mumps virus, measles morbillivirus, parainfluenza
viruses)
Orthomyxoviruses (influenza viruses)
HIV
Adenoviruses
Arenaviruses (lymphocytic choriomeningitis virus)

	Acute aseptic meningitis (acute clear cerebrospinal fluid meningitis)
	Viruses (please refer to “Acute viral meningitis”)
Rickettsiales (Rickettsia spp., Orientia spp., Ehrlichia spp.)
Spirochetes (B orrelia spp., Leptospira spp., Treponema pallidum )1
Brucella spp.*
Coxiella spp.
Mycoplasma spp.
Spirillum spp.

	Acute parasitic meningitis (amebic, helminthic)
	Free-living amebae (Naegleria spp.)
Angiostrongylus cantonensis*
Trichinella spiralis*

	Acute fungal meningitis
	[Rare to very rare – Coccidioides*, Histoplasma*, Candida*, Blastomyces*, Sporothrix*, Aspergillus*]

	* These pathogens are commonly associated with subacute or chronic meningitis. In this context, however, they should be considered only when accounting for acute disease presentations





 
 
 
 
 
 
