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Chronic kidney disease (CKD) and its complications are a growing global and
African health burden. Emerging evidence highlights the gut microbiome’s role
in influencing disease progression, immune responses, and post-transplant
outcomes. Over the last decade, our team at the laboratory of biotechnology and
valorization of bio-geo resources, University of Manouba-Tunisia, was focused
on the study of microbiome in health, CKD and kidney replacement among other
pathologies. We conducted a series of case-control studies where we combined
metagenomic and metabolomic approaches to explore gut microbial shifts and
metabolic signatures in CKD patients undergoing hemodialysis and in stable
kidney transplant recipients.

We recruited 40 kidney transplant patients (>3 months post-transplant), 19
hemodialysis patients, and 18 healthy controls. Using 16S rRNA amplicon
sequencing, we observed reduced gut microbial richness and diversity in both
patient groups. In hemodialysis patients, increased abundance of butyrate-
producing bacteria (e.g., Lachnospiraceae, Ruminococcaceae, Bifidobacterium)
was associated with gender and treatment duration. In transplant recipients,
enrichment in Escherichia-Shigella and Parabacteroides correlated with post-
graft time and comorbidities.

Additionally, we developed a novel untargeted GC-MS workflow to distinguish
metabolic profiles of transplant recipients from healthy individuals. Metabolomic
changes pointed to alterations in fatty acid biosynthesis and amino acid
metabolism, indicating potential biomarkers for clinical monitoring.



Our integrative microbiome-metabolome analysis offers promising tools for
patient stratification and personalized care in kidney disease. These findings
support the value of microbiome science in transforming kidney health across
Africa and globally.
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