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Background:

Meningitis is a potentially life-threatening disease if not promptly diagnosed and treated. Clinical presentation is often unspecific, especially

among young infants and newborns, justifying the need to perform lumbar punctures (LP) to obtain cerebrospinal fluid (CSF) for a laboratory-based
confirmation. In high-income settings, LPs are often part of the protocolized systematic approach to screen for meningitis, but as a result, and given the
relatively low incidence of meningitis, most are not confirmatory. Additionally, nearly half of LPs cause small bleeding in the puncture zone, hindering the
interpretation of cellularity evaluation. The aim of this study was to validate a novel transfontanellar ultrasound-based technique to screen for meningitis,
designed to non-invasively identify ranges of white blood cells(WBC) in CSF, to be used on patients with criteria for a LP.

Methods:

Study design:
- Prospective recruitment

Inclusion criteria:
- Patients under 1 year

Image acquisition, deep learning and prediction:
- Customized high-resolution ultrasonic probe
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Fig 1: Image of the device positioned on the fontanelle of a neonate. Fig 2:Representative examples of the CSF backscatters from a control patient and a patient with confirmed
meningitis with high cellularity in CSF. Figs 3-4: Individual probabilities of "having meningitis" vs. "not having meningitis" for a patient with meningitis (3) and a control (4).
Fig 5: cummulative probabilities of "having meningitis" vs. "not having meningitis" across all participants..
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Conclusions:

Our non-invasive ultrasound-based technique, utilizing DL models to determine WBC in CSF, shows great promise in screening for meningitis in neonates

and infants with a permeable fontanel. This technique has the potential to aid clinicians in modulating meningitis suspicion, particularly in patients

with nonspecific clinical presentations. The use of our device could ultimately lead to a more agile meningitis confirmation, and a reduction in LPs and
empirical antimicrobial prescriptions. This will allow a more efficient use of resources and improve patient outcomes at both the individual and public
health levels. Studies with larger number of participants are currently ongoing to help us validate these promising results.
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