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Chronic kidney disease (CKD) is a major global health challenge that is
closely linked to gut microbial imbalance (dysbiosis). Dysbiosis contributes
to the progression of renal failure by promoting the production of uremic
toxins and exacerbating systemic inflammation. This narrative review aimed
to examine recent evidence published between 2020 and 2025 regarding the
effects of probiotics and synbiotics on modulating the gut-kidney axis and
improving clinical outcomes in patients with CKD. A structured search of
the PubMed, Scopus, and ScienceDirect databases was conducted, resulting
in the selection and analysis of 15 studies based on predefined inclusion
criteria. The reviewed studies demonstrated that these interventions could
effectively restore the composition and function of the gut microbiota. This
was achieved by enriching the population of beneficial short-chain fatty acid
(SCFA)-producing bacteria and reducing the presence of pathogenic factors.
These positive microbial changes were associated with a significant reduction
in uremic toxin levels, such as indoxyl sulfate and p-cresyl sulfate, and
systemic inflammatory markers, including interleukin-6 and calprotectin.
Furthermore, significant improvements in gastrointestinal symptoms and
patients’ quality of life were reported. Complementary evidence derived
from advanced omics technologies and Mendelian randomization analyses
further confirmed a causal relationship between the gut microbiota and
the development of CKD. The findings from this review underscored the
substantial potential of utilizing probiotics and synbiotics to regulate the
gut-kidney axis and improve CKD management. However, the observed
heterogeneity in study results necessitates future long-term and integrated
research to facilitate personalized treatment strategies based on omics data
in the near future.
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1. Roseburia
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