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Abstract
Community-Acquired Bacterial Meningitis (CABM) is a life-threatening condition whose prognosis is partially depends on the causative bacteria genotype, which requires efficient diagnosis, patient management and adequate treatment. Current routine point-of-care multiplex real-time PCR diagnosis of CABM allowed detecting the presence of the pathogen genome in the Cerebro Spinal Fluid (CSF). This assay requires additional in-vitro investigation for pathogen genotyping and antibiotic-resistance tests. Here we proposed one-shot pathogen genotyping in a case of deadly Haemophilus influenzae (H. influenzae) meningitis. Real-time PCR diagnosed H. influenzae meningitis in a 22-year-old male patient immunized against H. influenzae b serotype, during his hospitalization following a more than six-meter fall. Using metagenomics real-time sequencing in parallel to real-time PCR, we detected the H. influenzae genome directly from the CSF sample in six hours workflow, in-silico susceptible to the antibiotic panel used in routine. Furthermore, BLAST analysis of the sequence encoding for a partial DUF417 domain-containing protein diagnosed a non-b serotype, non-typeable H. influenzae belonging to lineage H. influenzae 22.1-21. The Oxford Nanopore metagenomic next-generation sequencing approach could be considered for the point-of-care diagnosis of infectious meningitis, by direct identification of pathogenic genomes and their genotypes/serotypes.
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Figure 1. POC real-time sequencing diagnosis of H. influenzae meningitis by using Oxford Nanopore Technology. The total process duration was less than 6 h. The cerebrospinal fluid was treated with proteinase K for 20 min at 56 °C, and total DNA was eluted in a 50 µL volume. The Oxford Nanopore library was prepared according to the manufacturer’s protocol and diluted in a 75 µL final volume of flow cell loading mix. The diluted library was sequenced on a MinION instrument, and MinION sequencing data were analysed in real time using EPI2ME software. They were extracted by Kraken 2 Tools and visualized by Pavian online software.
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