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CKD-associated factors
Low fiber intake, metabolic acidosis,
antibiotics/medication use, increased intestinal
excretion of urea and other uremic toxins,
reduced gut motility, malnutrition, etc.
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Hellman T et al, 2025 Conclusion: Our results suggest that decreased gut microbial diversity may be related to risk

K | R E PO R T S R — of future CKD and that a potential link between the Lachnospiraceae family and desirable
Yidnay inferiational Nepoith Hﬁ:: = Ag;zr:yer,yMD kidney health exists. Our results extend previous cross-sectional studies and help to establish
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The Gut-Kidney Connection:

How Your Microbiome Drives Chronic Kidney Disease

The Problem: A Toxic Microbiome Accelerates CKD

CKD Patients Have This Altered Microbiome
a Distinctly Altered Produces More

Gut Microbiome Uremic Toxins (UTs)

It is enriched with toxin-producing  Patients with severe CKD
species like Enterocloster have higher levels of UTs

and Hungatella. in their blood.

Gut Dysbiosis is
Linked to CKD Severity

“Beneficial” bacteria
like Faecalibacterium
prausnitzii are depleted
in severe CKD.

Proof of Causality & A Potential Solution

Proof: Transplanting a “CKD Microbiome”
Harms Kidneys in Mice

Mice receiving microbiota from
CKD patients developed
increased kidney fibrosis and
higher toxin levels.

CKD Microbiome Recipient

Diet Can Counteract Toxic Changes Over Time

In a 3-year follow-up, higher vegetable and lower protein
intake was linked to fewer toxic gut species.

Gut. 2025 Sep 8:74(10):1624637
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E. coli may contribute to the upregulation of IS twigtophanase TnaA
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Compared high vs loWAA levelin hemodialytsis patients16SrRNA
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The correlation between specifitacteroidespecies and 16SrRNA
baseline tnical biochemistry immemodialysigpatients
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Potential contribution of different size groups of uremic toxins
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Uremic toxinAEUToxeclassification: size and toxicity
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Gut-Derived Uremic Toxins
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Pathological role obrganic anion transporters (OATB) the
progression of uremia, atherosclerosis and kidney badisease.
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Association between circulating free fornmdoxyl sulfate levels and cognitive function test
scores innemodialysigparticipants using linear regression analysis without and with
adjusted for confounders

Model 1 Model 2
i O2STTAOAPvale i6 p:z2ST EXO. pvalue

Cognitive test

Model 1: crude model

Mini-Mental State Examination -0.97 €1.56 t0-0.37) 0.001* -0.62 €1.16 to-0.08) 0.023*
Ofolo |l (\VI=AVIl TSRS (=IO M S f =l -3.43 €5.53 t0-1.33) 0.001* -1.97 ¢3.78 t0-0.16) 0.033*
Long term memory -0.22 €0.42 t0-0.02) 0.030* -0.20 €0.39 t0-0.01) 0.036*
Short term memory -0.38 €0.75t0 0.00) 0.050 -0.13¢0.471t00.21) 0.442
Attention -0.19¢0.41t00.04) 0.104 -0.1¢0.31t00.11) 0.343
Mental manipulation -0.52 €0.84 t0-0.2) 0.001* -0.36 €0.65 to-0.06) 0.018*
Orientation -0.61 €1.08 t0-0.14) 0.011* -0.41¢0.871t0 0.04) 0.076
Abstract thinking -0.45 €0.82t0-0.09) 0.016* -0.19¢0.51t00.14) 0.264
Language -0.35 €0.56 t10-0.13) 0.002* -0.25 €0.45 to-0.04) 0.018*
Spatial construction -0.53 €0.92 t0-0.15) 0.006* -0.38 €0.73t0-0.03) 0.034*
Name fluency -0.19 €0.51t00.14) 0.270 0.05¢0.25t00.36) 0.728

Model 2: adjusted model with controlling for age, sex, education level, depression scale, and comorbidities (diabetes
mellitus, hypertension, coronary artery disease, and cerebrovascular disease), hemoglobin, blood urea nitrogen, Kt/V,
hemodialysis duration

Sci Rep. 2019 Dec 31;9(1):203



Association betweemdole-3 acetic acicand cognitive function test in
hemodialysis participants using multivariable linear regression anal

] Indole-3 acetic acid

Cognitive test Model 1 Model 2 Model 3

-1.31 -0.95 -0.90
(-2.14,-0.49) (-1.68,-0.22) (-1.61,-0.19)

-4.75 -3.29 -3.29
(-7.42,-1.86) (-5.77,-0.82) (-5.69,-0.88)

Model 1 is crude estimation

Model 2 is adjusted for age, sex, education level

Model 3 is adjusted for stepwise procedure selected covariates

In Indole3 acetic acid analysis: Covariates selection of age, education, hyperlipidemia, albumin, sodium, potassiun
blood urea nitrogen, and Lodensity lipoprotein in MMSE, Covariates selection of age, education, depression scale,
hyperlipidemia, heart failure, ion calcium, phosphate, magnesium, aluminum, blood urea nitrogen, alkaline phosph
Greactive protein, and triglyceride in MoCA, Covariates selection of age, education, hyperlipidemia, diabetes, albu
sodium, potassium, ion calcium, blood urea nitrogen, alkaline phosphatase, total cholesterol in CASI

Neurotoxicology. 2019 Jul;73:8%1




Indoxyl sulfate (ISand pcresol sulfate (PCS) levels were
elevated In various brain regions of 5/6 nephrectomy (H§
animals compared with the levels in sham animals
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Outline

ADysbiosis in patients with kidney disease

A Gut microbiota, uremic toxins, and systemic
complications In patients with kidney disease

ADouble impact of gut microbiome and kidney function
on circulating metabolites

AThe new players in uremic toxins

ASummary



For circulating metabolites, which factors
are more important

Or
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