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Background:  

Chronic inflammatory processes are common in individuals with chronic kidney disease, especially 
end-stage kidney disease (ESKD). Gut microbial dysbiosis may contribute to systemic 
inflammation. Several gut microbial-associated factors could explain the development of systemic 
inflammation in ESKD, such as cytokine excretion and uremic toxins production. Herein, we 
investigated the association between gut microbial compositions in different CRP levels in patients 
receiving hemodialysis.  

Methods:  
Among 194 hemodialysis patients, fecal samples were obtained to analyze the gut microbiome 
using 16S RNA amplicon sequencing. The amplicon library was constructed by amplifying the 
variable regions 3 and 4 (V3-V4) of the 16S rRNA gene, and 16S amplicons were sequenced with 
Illumina MiSeq sequencer. We compared the microbial composition between patients stratified by 
tertile baseline C-reactive proteins (CRP) levels. Differences in the microbial composition were 
assessed using linear discriminant analysis effect size (LEfSe) analysis. 
Results:  

The species richness or evenness (α-diversity) was higher among hemodialysis patients with lower 
CRP levels. A distinct inter-individual diversity (β-diversity) between CRP tertile groups was found. 
In LefSe analysis, hemodialysis patients with a lower CRP level increased microbial composition in 
the Clostridia class, including Clostridiales order, Peptostreptococcaceae family, 
Christensenellaceae family, and Ruminococcaceae family. In contrast, subjects with a higher CRP 
level predominantly Streptococcaceae family and Streptococcus genus. 

Conclusion:  

In ESKD patients, the microbial species richness or evenness were negatively associated with CRP 
levels. Patients stratified by tertile CRP levels presented a distinct microbial composition. 
Importantly, we identified an increased Clostridia class among patients with lower CRP levels and 
an increase in the Streptococcaceae family among patients with higher CRP levels. These findings 
suggested a contribution of chronic inflammation by the gut microbiome in ESKD patients. 


