Alterations in gut microbiota composition, plasma lipids, and brain activity, suggest inter-connected pathways influencing malnutrition-associated cognitive and neurodevelopmental changes.
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Introduction. Malnutrition affects over 30 million children annually and has profound immediate and enduring repercussions, with nearly half of child deaths under five linked to malnutrition. Survivors face lasting consequences, including impaired neurocognitive development, leading to cognitive and behavioural deficits, impacting academic performance and socioeconomic outcomes. 
Aims. The objective of this study was to identify gut microbiome mediated associations between Moderate Acute Malnutrition (MAM) and cognitive development.
Methods.  The study was performed as part of the M4EFaD intervention, a community based clinical trial within the Mirpur slum, Dhaka, Bangladesh1,2. Random Forest and network analyses were used to identify non-overlapping connections between the gut microbiome, plasma lipids, electroencephalogram power spectral density data, and behavioural outcomes from children with MAM and well-nourished controls.
Discussion. Integrative multi-omics analysis highlights inter-connected pathways between features of gut microbiome, microbial metabolism, plasma lipids and either brain activity (EEG PSD) or cognitive function. These pathways provide testable hypotheses to optimise MAM associated behavioural and brain development changes. Causality between gut microbiome, plasma metabolite changes, and MAM phenotype remains unclear, necessitating further research. 
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