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Demographic variables included sex and age at presentation. For analytical purposes, age was categorized into six predefined groups: neonates (0–28 days), infants aged 29 days to <6 months, 6–12 months, 1–4 years, 5–9 years, and 10–17 years. Medical history comprised immunocompromised status or immunosuppressive therapy, underlying malignancy, pre-existing neurological conditions and duration of symptoms prior to hospital presentation. Vaccination status was classified as complete, incomplete, or unknown. 
Recorded variables at admission included fever and maximum recorded body temperature within ±48 hours of lumbar puncture (LP), headache (assessed only in children aged ≥4 years), neck stiffness, irritability (in children <4 years of age), rash, vomiting, bulging fontanelle (in infants <9 months of age), altered level of consciousness or personality change lasting more than 24 hours, and seizures occurring within 72 hours before or during hospitalization. In addition, newly onset focal neurological deficits occurring within 72 hours before or during hospitalization were recorded. Antimicrobial therapy was documented for all patients. Clinical outcomes included length of hospital stay, admission to the intensive care unit, initiation of palliative care, and in-hospital mortality. Infections were classified as hospital-acquired if symptom onset occurred more than 48 hours after hospital admission; all remaining cases were considered community-acquired.
Laboratory data included inflammatory and hematologic blood parameters as well as cerebrospinal fluid (CSF) analyses. Blood parameters comprised absolute white blood cell count (WBC) (G/L), absolute neutrophil count (G/L), absolute lymphocyte count (G/L), C-reactive protein (CRP, mg/L), procalcitonin (PCT, ng/mL), and interleukin-6 (IL-6, pg/mL). CSF parameters included corrected WBC count, the proportion of segmented neutrophilic granulocytes (%), lymphocytes (%), and monocytes (%), corrected protein concentration (mg/dL), glucose concentration (mg/dL), and lactate concentration (mmol/L). In cases of traumatic LP predefined correction formulas were applied. CSF leukocyte counts were corrected for erythrocyte contamination using a ratio of 1 × 10⁶/L WBC per 500 × 10⁶/L red blood cells, and measured protein concentrations were corrected by subtracting 1 mg/dL per 1,000 red blood cells/µL.
Imaging and neurophysiological data included neuroimaging and electroencephalographic examinations. Neuroimaging comprised cranial computed tomography, magnetic resonance imaging (MRI), and cranial ultrasound via the anterior fontanelle in infants. All neuroimaging studies were evaluated by a board-certified radiologist with specialization in pediatric radiology, and electroencephalographic recordings were interpreted by a board-certified pediatric neurologist. Each case was reviewed by a pediatric infectious diseases specialist to assess the etiologic relevance of all identified pathogens, including those detected outside the central nervous system (CNS), such as influenza polymerase chain reaction (PCR) from respiratory specimens or Epstein–Barr virus serology. Microbiological findings from non–CSF specimens were interpreted in the context of clinical presentation, laboratory parameters, and CSF results to determine their likelihood of a causal association with the suspected central nervous system infection.
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	Definitions 
	
	Sources

	CSF pleocytosis
	A raised CSF WBC count (CSF pleocytosis) was defined as age 0-28 days CSF WBC ≥20 X106/L, age >28 days CSF WBC >5 X106/L. The CSF white blood cell (WBC) count was corrected for red blood cell count at a ratio of 500X106/L RBC:1 X106/L WBC.
	[1]

	Definite bacterial meningitis
	Bacterial pathogen in CSF, or raised CSF WBC and relevant pathogen present in blood on culture or PCR, or CSF gram stain positive and corresponding pathogen present in blood. Relevant pathogens in blood included N. meningitidis, S. pneumoniae, H. influenzae, Group B Streptococcus, E. coli, S. aureus and Group A Streptococcus.
	[1]

	Definite viral meningitis
	Raised CSF WBC and viral pathogen found in CSF or blood; or enterovirus, parechovirus or HSV present in CSF with a raised or normal CSF WBC.

	[1]

	Aseptic meningitis with unknown aetiology
	Raised CSF WBC and no causative pathogen identified.
	[1]

	Possible encephalitis, 
probable encephalitis

	Major Criterion (required): Patients presenting to medical attention with altered mental status (defined as decreased or altered level of consciousness, lethargy or personality change) lasting ≥24 h with no alternative cause identified 
Minor Criteria (2 required for possible encephalitis, ≥3 required for probable encephalitis):
Documented fever ≥38° C (100.4°F) within the 72 h before or after presentation, generalized or partial seizures not fully attributable to a preexisting seizure disorder, new onset of focal neurologic findings, CSF WBC count ≥5/cubic mm, Abnormality of brain parenchyma on neuroimaging suggestive of encephalitis that is either new from prior studies or appears acute in onset, Abnormality on electroencephalography that is consistent with encephalitis and not attributable to another cause
	[2]

	Confirmed encephalitis
	Confirmed encephalitis was defined as fulfillment of all criteria for probable encephalitis, with additional microbiological confirmation of a causative pathogen, including defined pathologic, microbiologic, or serologic evidence of acute infection with a microorganism strongly associated with encephalitis from an appropriate clinical specimen.
	[2-4]

	Diagnosis of a complex febrile seizure
	All patients who were discharged home with a diagnosis of a complex febrile seizure in their discharge letter.
	

	CNS Lyme 
disease
	Patients with neurological symptoms who underwent lumbar puncture and had serologically confirmed Borrelia infection
	

	Control Group 
	All patients without pleocytosis, without pathogen detection in CSF multiplex PCR, and without a diagnosis of possible or probable encephalitis
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	Components of the Bacterial Meningitis Score

	Positive CSF Gram stain

	CSF absolute neutrophil count ≥1000 cells/µL

	CSF protein ≥80 mg/dL

	Peripheral blood absolute neutrophil count ≥10 000 cells/µL

	History of seizure before or at the time of presentation



Patients are classified as very low risk if none of these variables are present. Patients were classified as not very low risk if at least one of these variables was present.
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	Variables
	Score

	Pre-LP

	Vomiting
	0.5

	Altered consciousness
	0.5

	Bulging fontanelle
	2

	Lymphocyte count <2.4 x109/L
	1.5

	CRP >50.9 mg/L*
	2.5

	Post-LP

	Rash
	

	Non-blanching
	1.5

	Other
	0

	No rash
	0.5

	Lymphocyte count <2.9 x109/L
	1

	CRP >50.5 mg/L
	2.5

	CSF glucose <2.15 mmol/L
	1.5

	CSF protein >1.15 g/L
	1.0

	CSF WBC > 187.5 x106/L 
	1.0

	CSF neutrophils > 66.25 x106/L 
	1.0



A positive Pre-LP-score required >2 points; a positive post LP-Score required >4 points in the respective scoring system 
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	Pre-LP >2 
	Post-LP >4
	BMS ≥1 (≥29 Days) 

	P1
	4.5
	8
	3

	P2
	5
	6.5
	1

	P3
	4
	5
	

	P4
	4.5
	8.5
	1

	P5
	5
	8.5
	

	P6
	2.5
	3	
	1

	P7
	2.5
	7.5
	

	P8
	2.5
	5
	0

	P9
	3.5
	3
	3

	P10
	4.5
	7
	1

	P11
	4.5
	8.5
	4

	P12
	0
	2.5
	0

	P13
	2
	6
	2



Patient P1-P13 are shown with their corresponding scores. A positive UK-ChiMES Pre-LP-score required >2 points and a positive Post-LP-score required >4 points. Patients with a BMS ≥1 point are considered not very low risk (Supplementary Tables 3 and 4). Missed cases of confirmed bacterial meningitis are shown in grey.
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	Failed risk score
	Age
	Hospital stay 
	Diagnosis 
	Description
	Comment

	P6
	Post-LP
	6 weeks 
	14 days
	Neonatal sepsis caused by Streptococcus pneumoniae
	Markedly hemorrhagic CSF; corrected WBC count of 70; neurologically unremarkable
	Potentially false positive pleocytosis after predefined correction of 500 × 10⁶/L RBC to 1 × 10⁶/L WBC. 
Not considered to be a meningitis by treating physicians in original discharge note.

	P8
	BMS
	11 months 
	24 days
	Urosepsis caused by Escherichia coli
	CSF WBC count 6 cells/µl; blood and urine cultures positive for Escherichia coli; former extremely preterm infant (GA 26 + 2 weeks)
	CSF WBC just above predefined threshold, but unusually low for bacterial meningitis.
Not considered to be a meningitis by treating physicians in original discharge note.

	P9
	Post-LP
	10 months 
	28 days
	Fulminant sepsis due to Streptococcus pneumoniae with pyogenic meningitis
	Altered mental status with seizures and focal neurological deficits; intubated due to status epilepticus; WBC count 37 cells/µl
	

	P12
	Pre-/post-LP, BMS
	6 months 
	11 days
	HHV6 meningitis and pneumococcal bacteremia
	Markedly hemorrhagic CSF (with a corrected WBC count of 76 cells/µl; good overall clinical condition; neurologically unremarkable
	Potentially false positive pleocytosis after predefined correction of 500 × 10⁶/L RBC to 1 × 10⁶/L WBC.  Not considered to be a meningitis by treating physicians in original discharge note.

	P13
	Pre-LP
	7 years 
	12 days
	Otitis media followed by mastoiditis, caused by Streptococcus pyogenes
	Significantly hemorrhagic CSF with a corrected WBC count of 1,843; stable overall condition; initially neck pain and vomiting
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