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Tuberculous meningitis (TBM)

• Severe form of extrapulmonary tuberculosis
• Pathogenesis of tuberculous meningitis: 

• Diagnosis challenge – non specific symptoms 
(low-grade fever, headache, neck stiffness).

WHO recommended diagnostic tests for TBM

GeneXpert MTB/RIF

• Rapid
• Reduced sensitivity

Mycobacterial culture

• High sensitivity
• Slow (2 – 6 weeks)

Diagnostic biomarkers required - Metabolomics



Aim

To characterise metabolic alterations associated with TBM 

using LC-MS/MS-based CSF metabolomics in order to 

identify potential diagnostic biomarkers with a specific 

focus to acylcarnitine and tryptophan metabolism. 



Methodology 

Sample collection 

Paediatric population 
(Tygerberg, Cape Town)

 2009-2018

≤ 12 years old suspected 
of meningitis

Final 
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Neuro 
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• Baseline CT scans and clinical 
data was provided

CSF collection – Lumbar 
puncture 



Results - Acylcarnitine 



Results – Tryptophan pathway 
Quinolinic acid



Conclusion & Translational Implications
Biomarker 
discovery 

phase

Clinical 
Validation

Accessible 
biofluids

Diagnostic 
thresholds

Point-of-
care assay

• Diagnostic threshold
• Multi-biomarker diagnostic signature

• Enzymatic assay
• Colourimetric test

• Blood
• Urine

• Independent cohorts/Geographical regions
• Bacterial meningitis
• Stages of TBM

• Metabolomic profiling in CSF
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