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Title of the project:  

Metabolomics study by NMR of the metabolome of patients with central nervous system infection 

 

Objectives (up to 3 lines):  

To evaluate whether it is possible to discriminate, using untargeted metabolomics of CSF: 1) viral meningitis 
from healthy; 2) viral meningitis from viral encephalitis; 3) to study the metabolomic profile of the pediatric 
subpopulation. 
 

Abstract (up to 10 lines):  

Encephalitis is a serious brain condition defined as the presence of acute or subacute cerebral inflammatory 
processes clinically manifesting with neurological symptoms (Tunkel, 2008). Encephalitis can be infectious, 
autoimmune or paraneoplastic origin. Meningitis is distinguished from encephalitis by the absence of central 
neurological symptoms. The clinical differentiation between meningitis and encephalitis can be challenging 
especially in case of cofounding factors (such as hyponatremia, acute urinary retention). Lumbar puncture 
biological analysis alone do not distinguish between meningitis and encephalitis. Only MRI can reveal brain 
parenchymal involvement but is rarely available urgently within the first hours of management. The first-line 
treatment for encephalitis is intravenous acyclovir. However, high-dose acyclovir must be administered to 
ensure adequate penetration into the central nervous system. A major side effect of acyclovir is 
nephrotoxicity, caused by tubular crystal precipitation (Perazella, 1999). Recent studies estimate the 
incidence of acute kidney injury during acyclovir treatment between 13 and 17.8% (Ryan et al., 2018; Lee et 
al., 2018). Thus, the therapeutic consequences can be significant for patients initially presenting with 
meningitis accompanied by neurological symptoms of non-cerebral etiology. Metabolomics is a powerful 
method to identify cellular damage through metabolic products, directly linked to pathophysiology. It can 
improve diagnostic accuracy and provide insights into the dysregulated mechanisms underlying studied 
pathologies. 

Methods (up to 3 lines):  

CSF samples of patients will be analysed using very high-field NMR (950MHz). Data will be processed using 
dedicated software, and advanced multivariate statistical analysis (PCA, PLS-DA) will be performed to extract 
the most discriminant metabolites from the metabolome, and to investigate whether a diagnostic biomarker 
can be built. 
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Requested domains of expertise (up to 5 keywords):  

Comfortable with analytical methods, statistics and with software handling. Some knowledge in R software. 
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