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Table S1: Prisma checklist

Location where item

Iltem

Section and Topic 4 Checklist item is reported
TITLE
Title 1 | Identify the report as a systematic review. 1
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. 2
INTRODUCTION
Rationale Describe the rationale for the review in the context of existing knowledge.
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. 4
METHODS
Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. 5
Information sources 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to 4, Supplementary
identify studies. Specify the date when each source was last searched or consulted. material
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. Supplementary
material
Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many 5
reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details
of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, 5
process whether they worked independently, any processes for obtaining or confirming data from study investigators, and if
applicable, details of automation tools used in the process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each 5
outcome domain in each study were sought (e.qg. for all measures, time points, analyses), and if not, the methods used to
decide which results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding 5
sources). Describe any assumptions made about any missing or unclear information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many 5
assessment reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools
used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of | 6
results.
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Not applicable
assessment




Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. Not applicable
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the 6, Figure 1
number of studies included in the review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were Supplementary
excluded. material
Synthesis methods | 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study Not applicable
intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary Not applicable
statistics, or data conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. 6
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was 6
performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software
package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, Not applicable
meta-regression).
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Not applicable
Study 17 | Cite each included study and present its characteristics. Table-1
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study. Supplementary
studies material
Results of individual| 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect Not applicable
studies estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. 7
syntheses — - - -
4 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate | Not applicable
and its precision (e.g.
confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the
effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results. Not applicable
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Not applicable
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Not applicable
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. Not applicable

evidence




DISCUSSION

Discussion 23a | Provide a general interpretation of the results in the context of other evidence. 10
23b | Discuss any limitations of the evidence included in the review. 13
23c | Discuss any limitations of the review processes used. 13
23d | Discuss implications of the results for practice, policy, and future research. 12

OTHER INFORMATION

Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review 4

protocol was not registered.
24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. 4
24c | Describe and explain any amendments to information provided at registration or in the protocol.

Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the 14

review.

Competing 26 | Declare any competing interests of review authors. 14

interests

Availability  of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data 14

data, code and extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.

other materials




Search strategy
Pubmed: Final search run on 19/12/2021

(COVID-19[Mesh] OR “COVID 19”[tiab] OR “Coronavirus Disease 2019”[tiab] OR “Coronavirus Disease-
19”[tiab] OR “Coronavirus Disease 19”[tiab] OR “SARS-CoV-2 Infection*”[tiab] OR “2019-nCoV
Infection*”’[tiab] OR “2019 nCoV infection*”[tiab] OR “SARS Coronavirus 2 Infection*”[tiab] OR “2019 Novel
Coronavirus Disease” [tiab] OR “2019 Novel Coronavirus Infection*”[tiab])

AND

(Central Nervous System Infections[Mesh] OR MeningitisiMesh] OR EncephalitisfMesh] OR
MeningoencephalitisfMesh] OR “Brain Infection*”[tiab] OR “Encephalomeningitis”[tiab] OR “Brain Fever”[tiab]
OR “Meningoencephalitis”[tiab] OR “Cerebrospinal Fever[tiab] OR “Choriomeningitis”’[tiab] OR
“Cerebromeningitis”[tiab] OR “Leptomeningitis™[tiab])

AND

(“Case Reports”[pt] OR “Case Report”[tiab] OR “Case series’[tiab])

NOT

(Animals[Mesh] NOT (Animals[Mesh] AND Humans[Mesh]))

NOT

(Randomized controlled trial[pt] OR Editorial[pt] OR Meta-Analysis[pt] OR “Systematic Review”[pt])
Embase: Final search run on 19/12/2021

(coronavirus disease 2019/exp OR "COVID 19":ti,ab OR "Coronavirus Disease 2019":ti,ab OR "Coronavirus
Disease-19":ti,ab OR "Coronavirus Disease 19":ti,ab OR "SARS-CoV-2 Infection*":ti,ab OR "2019-nCoV
Infection*":ti,ab OR "2019 nCoV infection*":ti,ab OR "SARS Coronavirus 2 Infection*":ti,ab OR "2019 Novel
Coronavirus Disease":ti,ab OR "2019 Novel Coronavirus Infection*":ti,ab)

AND

(" central nervous system infection "/exp OR meningitis/exp OR encephalitis/exp OR meningoencephalitis/exp
OR "Brain Infection*":ti,ab OR Encephalomeningitis:ti,ab OR "Brain

Fever":ti,ab OR Meningoencephalitis:ti,ab OR "Cerebrospinal

Fever":ti,ab OR Choriomeningitis:ti,ab OR Cerebromeningitis:ti,ab OR Leptomeningitis:ti,ab)

AND

(term:it OR "Case Report":ti,ab OR "Case series":ti,ab)

NOT

(animal/exp NOT (animal/exp AND human/exp))

Web of science: Final search run on 19/12/2021

(COVID-19 OR "COVID 19" OR "Coronavirus Disease 2019" OR "Coronavirus Disease-19" OR "Coronavirus
Disease 19" OR "SARS-CoV-2 Infection*" OR "2019-nCoV Infection*" OR "2019 nCoV infection*" OR "SARS
Coronavirus 2 Infection*" OR "2019 Novel Coronavirus Disease” OR "2019 Novel Coronavirus Infection*")

AND

("Central Nervous System Infections” OR Meningitis OR Encephalitis OR Meningoencephalitis OR "Brain
Infection*" OR Encephalomeningitis OR "Brain Fever" OR Meningoencephalitis OR "Cerebrospinal Fever" OR
Choriomeningitis OR Cerebromeningitis OR Leptomeningitis)

AND
("Case Reports" OR "Case Report" OR "Case series™)
NOT


https://www.synonym.com/synonyms/encephalomeningitis
https://www.synonym.com/synonyms/brain-fever
https://www.synonym.com/synonyms/meningoencephalitis
https://www.synonym.com/synonyms/cerebrospinal-fever
https://www.synonym.com/synonyms/choriomeningitis
https://www.synonym.com/synonyms/cerebromeningitis
https://www.synonym.com/synonyms/leptomeningitis

(Animals NOT (Animals AND Humans))

NOT

("Randomized controlled trial" OR Editorial OR Meta-Analysis OR "Systematic Review")
Scopus: Final search run on 19/12/2021

(INDEXTERMS(COVID-19) OR TITLE-ABS("COVID 19") OR TITLE-ABS("Coronavirus Disease

2019") OR TITLE-ABS("Coronavirus Disease-19") OR TITLE-ABS("Coronavirus Disease 19") OR TITLE-
ABS("SARS-CoV-2 Infection*") OR TITLE-ABS("2019-nCoV Infection*") OR TITLE-ABS("2019 nCoV
infection*") OR TITLE-ABS("SARS Coronavirus 2 Infection*") OR TITLE-ABS("2019 Novel Coronavirus
Disease") OR TITLE-ABS("2019 Novel Coronavirus Infection*"))

AND

(INDEXTERMS("Central Nervous System Infections") OR

INDEXTERMS(Meningitis) OR INDEXTERMS(Encephalitis) OR

INDEXTERMS(Meningoencephalitis) OR TITLE-ABS("Brain Infection*") OR TITLE-
ABS(Encephalomeningitis) OR TITLE-ABS("Brain Fever") OR TITLE-ABS(Meningoencephalitis) OR TITLE-
ABS("Cerebrospinal Fever") OR TITLE-ABS(Choriomeningitis) OR TITLE-ABS(Cerebromeningitis) OR TITLE-
ABS(Leptomeningitis))

AND

(DOCTYPE("Case Reports™) OR TITLE-ABS("Case Report™) OR TITLE-ABS("Case series™))

AND NOT

(INDEXTERMS(Animals) AND NOT (INDEXTERMS(Animals) AND INDEXTERMS(Humans)))

AND NOT

(DOCTYPE("Randomized controlled trial") OR DOCTYPE(Editorial) OR DOCTYPE(Meta-

Analysis) OR DOCTYPE("Systematic Review"))

Medrxiv and Biorxiv: Final search run on 21/12/2021

(Nervous System Infections OR Meningitis OR Encephalitis) AND Case report AND COVID-19



Table S2: Excluded articles at full-text screening

Study Title Reason for
exclusion
Rethaningsih Meningoencephalitis due to SARS-CoV-2 and tuberculosis co-infection: a | co-infection with
el al. (2021)! case report from Indonesia TB (TB
meningitis)

Neumann et al.

Cerebrospinal fluid findings in COVID-19 patients with neurological

Negative RT-PCR

(2020)2 symptoms for SARS-CoV-2
in CSF
Novi et al. COVID-19 in a MS patient treated with ocrelizumab: does No COVID-19
(2020)3 immunosuppression have a protective role? CSF testing
Garg et al. Encephalopathy in patients with COVID-19: A review wrong study
(2020)* design
Migdad etal. COVID-19-Induced Encephalitis: A Case Report of a Rare Presentation No COVID-19
(2021)° With a Prolonged Electroencephalogram CSF testing
Naz et al. Meningitis as an Initial Presentation of COVID-19: A Case Report No COVID-19
(2020)¢ CSF testing
Pilotto et al. Clinical Presentation and Outcomes of Severe Acute Respiratory No COVID-19
(2020)7 Syndrome Coronavirus 2-Related Encephalitis: The ENCOVID CSF testing

Multicenter Study

Razzack et al.

Acute disseminated encephalomyelitis and COVID-19: A Systematic

wrong study

(2020)8 review of Case-Reports and Case-Series design

Basher et al. Aseptic Meningitis after Recovery from SARS-CoV-2 in an Allogeneic Epstein-Barr virus

(2021)° Stem Cell Transplant Recipient (EBV) DNA was

detected in CSF

Affes et al. COVID-19 Presenting With Confusion: An Unusual but Suggestive No COVID-19

(2021)0 Electroencephalography Pattern of Encephalitis CSF testing

Vraka et al. Two Paediatric Patients with Encephalopathy and Concurrent COVID-19 Negative RT-PCR

(2021)1* Infection: Two Sides of the Same Coin? for SARS-CoV-2

in CSF

Umanah et al. | Acute psychosis in association of COVID19 infection: A case report no CNS infection

(2021)*2

McCuddy et al. | Acute Demyelinating Encephalomyelitis (ADEM) in COVID-19 infection: A | CSF was negative

(2020)*3 Case Series for Covid-19

Zhang et al. COVID-19-Associated Acute Disseminated Encephalomyelitis — A Case CSF was negative

(2020)*4 Report for Covid-19

Lietal. Diagnosis and analysis of unexplained cases of childhood encephalitis in | CSF was negative

(2021)*5 Australia using metagenomic next-generation sequencing for Covid-19

Bodro et al. Increased CSF levels of IL-13, IL-6, and ACE in SARS-CoV-2-associated | CSF was negative

(2020)1¢ encephalitis for Covid-19

de Oliveira et Headache and pleocytosis in CSF associated with COVID-19: case report | No COVID-19

al. (2020)%7 CSF testing

Ghosh et al. SARS-CoV-2-Associated Acute Hemorrhagic, Necrotizing Encephalitis No COVID-19

(2020)18 (AHNE) Presenting with Cognitive Impairment in a 44-Year-Old Woman CSF testing
without Comorbidities: A Case Report

Gunawardhana | Delayed presentation of postinfectious encephalitis associated with No COVID-19

et al. (2021)*° SARS-CoV-2 infection: a case report CSF testing

Hgy Marbjerg Possible Involvement of Central Nervous System in COVID-19 and Co-infection with

et al. (2021)%° Sequence Variability of SARS-CoV-2 Revealed in Autopsy Tissue Staphylococcus
Samples: A Case Report capitis.

Huo et al. Clinical features of SARS-CoV-2-associated encephalitis and meningitis wrong study

(2021)%* amid COVID-19 pandemic design

Maury et al. Neurological manifestations associated with SARS-CoV-2 and other wrong study

(2021)%2 coronaviruses: A narrative review for clinicians design




Aden et al.
(2021)%

Case Series

CSF Biomarkers in Patients With COVID-19 and Neurologic Symptoms A

in CSF

Negative RT-PCR
for SARS-CoV-2

Table S3: Quality assessment

Does the patient(s)

represent(s) the whole e\;vacs;stl:]ree Was the Is the case(s) described
experience of the (CpOVID— outcome Was follow- | with sufficient details to
investigator (centre) or 19) (CSF up long allow other investigators risk of
Study is the selection method adequatel analysis) enough for to replicate the research bais
unclear to the extent that d adequately | outcomes or to allow practitioners
other patients with asce¥taine ascertained | to occur? | make inferences related to
similar presentation may a2 ? their own practice?
not have been reported? )
Yousefi et .
al. (2021)% Yes Yes Yes No Yes Low risk
Virhammar
et al. Yes Yes No Yes Yes Low risk
(2020)%
Steininger et .
al, (202125 Yes Yes Yes Yes Yes Low risk
Shahali et .
al. (2021)?7 Yes Yes Yes Yes Yes Low risk
Fadakar et .
al. (20208 Yes Yes Yes Yes No Low risk
Domingues
etal. No Yes Yes No No High risk
(2020)?°
Huang et al. . .
(2020) No Yes No Yes No High risk
Moriguchi et . .
al. (2020)° Yes Yes No No No High risk
Khodamora
dietal. Yes Yes No Yes Yes Low risk
(2020)32
Sattar et al. .
(20203 Yes Yes Yes Yes Yes Low risk
Allahyari et .
al, (2021)% No Yes Yes Yes Yes Low risk
Al-olama et Medium
al. (2020)% No Yes No Yes Yes risk
Braccia et S
al. (20212 Yes No No Yes No High risk
Cheraghali
etal. Yes No Yes No No High risk
(2021)%
de Freitas et Medium
al. (2021)° Yes Yes Yes No No risk
Demirci et .
al, (2020)%° Yes Yes Yes Yes No Low risk
Javidarabsh Medium
ahi et al. Yes No No Yes Yes risk

(2021)40




Glavin et al. Medium
(2021)%1 No Yes Yes Yes No risk
Kamal et al. Medium
(2020)%2 Yes No No Yes Yes risk

Matos et al. .
(2021)3 Yes Yes Yes Yes Yes Low risk
Oosthuizen Medium
etal Yes No No Yes Yes risk
(2021)%4
Pandey et .
al, (2021)% Yes Yes Yes No Yes Low risk
Tuma et al. N
(2020)46 Yes Yes No No No High risk
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