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• This is a prospective multi-site study that enrolled children 

with a CSF pleocytosis and suspected CNS infection admitted 

to three tertiary pediatric hospitals.  

 

• After standard care testing had been performed, the remaining 

CSF was sent for mNGS.  

 

Introduction 

• Pediatric central nervous system (CNS) infections are 

potentially life-threatening and may incur significant 

morbidity. 

 

• Identifying a pathogen is important, both in terms of guiding 

therapeutic management, but also in characterizing prognosis. 

 

• Standard care testing by culture, serology, and PCR is often 

unable to identify a pathogen. For encephalitis specifically, in 

over 50% of patients where an infectious etiology is suspected, 

standard care testing is unable to identify a pathogen. 

 

• We examined use of next generation sequencing (NGS) of 

cerebrospinal fluid (CSF) in detecting an organism in children 

with CNS infections. 

 
Methods 

Conclusions 

• In this multi-site site prospective study of pediatric CNS 

infections, mNGS testing of the CSF was similar to standard 

care in identifying a putative pathogen.  

 

• While certain standard care tests may remain more sensitive 

depending on the etiologic pathogen and the specific disease 

process, mNGS may have value as an adjunctive diagnostic 

tool and may even supplant standard care testing in some 

situations.  

 

• Further studies are required to clarify the best use of mNGS in 

the evaluation of pediatric CNS infections.  
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Clinical Utility of a Next Generation Sequencing Test for Pathogen Detection in Pediatric 
Central Nervous System Infections 

 

• We enrolled 70 subjects over a 12-month recruitment period.  

 

• A putative organism was isolated from CSF in 24 (34.3%) 

subjects by any diagnostic modality.  

 

• NGS of the CSF samples identified a pathogen in 20 (28.6%) 

subjects.  

 

• Using a reference composite of standard care testing, we 

determined the sensitivity and specificity of CSF NGS to be 

83.3% (95% CI, 62.6-95.3%) and 91.3% (95% CI, 79.2-

97.6%) respectively.  

 

Results 

Percent (%) positivity, sensitivity, and specificity of CSF diagnostic modalities 

% positivity sensitivity  specificity 

CSF culture 17.1% 50.0 (95% CI, 29.1-70.9%) 100 (95% CI, 92.3-100.0%) 

CSF standard care 34.3% 100 (95% CI, 85.7-100%) 93.5(95% CI, 82.1-98.6%) 

CSF mNGS 28.6% 83.3 (95% CI, 62.6-95.3%) 91.3 (95% CI, 79.2-97.6%) 

standard of care work 
up 

standard care and 
mNGS both TN* 

standard care and 
mNGS both TP** 

results discordant: 
standard care TP, mNGS 
FNᶧ 

results discordant: 
standard care FP, mNGS 
TNᶧᶧ 

PCR only 0 11 1 3 

culture only 0 4 3 0 

PCR and culture 0 5 0 0 

* true negative, ** true positive, ᶧfalse negative, ᶧᶧtrue negative 

Comparison of cerebrospinal fluid (CSF) culture, CSF standard care testing, and CSF 

mNGS results 

Male Sex, n (%) 40 (57.1)

Age (years), average (SD) 5.7 (5.9)

Immunocompromised, n (%) 4 (5.7)

Hispanic ethnicity,  n (%) 41 (58.6)

Caucasian/White,  n (%) 46 (65.7)

African-American/Black,  n (%) 2 (2.9)

Asian,  n (%) 2 (2.9)

Other,  n (%) 12 (28.6)

Presenting Symptoms

Fever,  n (%) 51 (72.9)

Vomiting,  n (%) 28 (40.0)

Seizures,  n (%) 16 (22.9)

Lethargy,  n (%) 30 (42.9)

Altered Mental Status,  n (%) 26 (37.1)

VP shunt,  n (%) 6 (8.6)

Received antibitoics prior,  n (%) 28 (40.0)

CSF Parameters

Nucleated cells cells/μL, median (IQR) 8.85 (35.5-513.5)

Erythrocytes cells/μL,median(IQR) 12 (6.0-368.0)

Protein mg/dL, median(IQR) 3 (41.8-168.0)

Glucose mg/dL, median(IQR) 43 (40.0-56.0)

Length of Stay, median days (IQR) 6 (3.0-18.5)

Death, n (%) 3 (4.3)

Total Patients 70

Demographics 

A. Heat map comparing PIPSEC patients with bacterial and viral diagnoses identified 409 differentially 

expressed genes with FDR > 0.05 and fold change ≥ 1.5. B. Volcano plot identifying differentially expressed 

genes between bacterial and viral meningitis. C. Box and whisker plot (10-90%) of expression. D.STRING-

based visualization of highly connected genes within the WCGNA co-expression module 25 that was 

upregulated in bacterial meningitis patients. 
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