Gut microbiota signatures at the onset of Multiple Sclerosis as predictive markers of disease progression
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Background 
Dysbiosis of the gut microbiome has been linked to Multiple Sclerosis (MS). However, if the gut microbiota influence disease severity and progression remains unknown.

Methods
In this study, we analyzed the gut microbiome of 53 naive MS patients at disease onset and 18 healthy donors (HD) using shotgun metagenomic sequencing. Demographic and clinical features of subjects, including the Expanded Disability Status Scale (EDSS) score, magnetic resonance imaging (MRI)-derived lesion load and localization were recorded at baseline. During a twelve-month follow-up after disease onset, the occurrence of adverse events (i.e., worsening of the EDSS score, new lesions, and new relapses compared to baseline) was recorded.
Results
We obtained bacterial, archaeal, and eukaryotic diversity and abundances of taxa in our cohort, identifying differentially abundant species (DAS) and finding that treatment with glucocorticoids can modulate microbial species abundance. Moreover, we identified the DAS linked to MS clinical features, including lesion burden, lesion localization, and activity, and used them to develop a score that was used for patient clustering. This score was sufficient to stratify patients into two or more distinct clusters and to predict disease progression in our cohort.

Conclusion & Acknowledgements
Our data suggest that the gut microbiome at the onset may be used as a novel prognostic biomarker for MS disease. Further studies will aid in refining the predictive model, considering a longer follow-up and the impact of disease-modifying therapies.
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