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ABSTRACT 
Background: Disruptions in gut microbiota 
compositiosn (dysbiosis) in kidney diseases can lead 
to worsened kidney function. Dysbiosis may increase 
intestinal permeability and systemic inflammation, 
allowing bacterial toxins to enter the bloodstream 
and exacerbate CKD and its complications. This 
systematic review aims to evaluate the association of 
intestinal microbiota and kidney disease by 
analyzing available studies of the last 10 years. 
Methods: The study adhered to PRISMA 2020 
standards, examining English literature from 2014 to 
2024. It excluded editorials, reviews from the same 
journal, and submissions without a DOI. PubMed, 
SagePub, SpringerLink, and Google Scholar were 
utilized as literature sources. Result: Initially 
retrieving 360 articles from online databases 
(PubMed, SagePub, SpringerLink and Google 
Scholar) eight relevant papers were selected after 
three rounds of screening for full-text analysis. 
Conclusion: Gut microbiota alterations are closely 
linked to chronic kidney disease (CKD) and end-
stage renal disease (ESRD), impacting inflammation 
and disease progression. Microbial shifts offer 
potential diagnostic and therapeutic insights, though 
further research is needed for clinical application. 
Keyword: gut microbiota, chronic kidney disease, 
uremic toxins
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INTRODUCTION 

Chronic kidney disease 

(CKD) is a major global health 

concern, affecting 6-10% of the adult 

population across different countries. 

It encompasses a wide range of 

conditions, from mild kidney 

impairment to end-stage renal disease 

(ESRD). Cardiovascular disease 

(CVD) remains the leading cause of 

death in patients with CKD, with 

traditional risk factors such as 

hypertension, diabetes, and 

dyslipidemia playing significant 

roles. However, non-conventional 

factors, particularly chronic 

inflammation, have also emerged as 

major contributors to the increased 

cardiovascular risk seen in CKD 

patients.1,2 

In recent years, the concept of 

the gut-kidney axis has gained 

attention, highlighting the intricate 

relationship between gut microbiota 

and kidney health. The gut 

microbiota, which consists of trillions 

of microorganisms, is essential for 

maintaining host health through its 

role in immune regulation, energy 

metabolism, and the production of 

short-chain fatty acids (SCFAs).3,4 

However, in CKD, disruptions in the 

composition and function of the gut 

microbiota—known as dysbiosis—

can lead to detrimental effects on 

kidney function. Dysbiosis can result 

in increased intestinal permeability, 

systemic inflammation, and the 

leakage of bacterial toxins into the 

bloodstream, further exacerbating 

CKD and its complications.5,6 

Gut dysbiosis in CKD is 

linked to the accumulation of uremic 

toxins such as indoxyl sulfate (IS), p-

cresyl sulfate (PCS), and 

trimethylamine-N-oxide (TMAO), 

which contribute to oxidative stress, 

endotoxemia, and inflammation. 

These toxins not only worsen kidney 

function but also heighten the risk of 

cardiovascular diseases.7,8 

Additionally, uremia-induced 

damage to the intestinal barrier 

weakens the structural integrity of the 

gut lining, facilitating the 

translocation of endotoxins and pro-

inflammatory molecules into the 
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bloodstream, perpetuating a chronic 

inflammatory state in CKD patients.9  

Short-chain fatty acids 

(SCFAs), which are produced by 

saccharolytic bacteria in the gut, have 

been recognized for their protective 

effects against kidney damage 

through anti-inflammatory and 

antioxidant mechanisms. However, in 

CKD, there is often a reduction in 

SCFA-producing bacteria and an 

increase in proteolytic bacteria that 

generate toxic metabolites. This 

microbial imbalance contributes to 

the overall progression of CKD and 

its associated complications. 

Therefore, understanding the gut-

kidney axis is crucial, as it opens 

avenues for potential therapeutic 

interventions targeting gut dysbiosis, 

microbial metabolites, and the 

intestinal barrier in CKD 

management.10–12 This systematic 

review aims to evaluate the 

association of intestinal microbiota 

and kidney disease by analyzing 

available studies of the last 10 years.  

METHODS 

Protocol 

The author carefully followed 

the rules laid out in the Preferred 

Reporting Items for Systematic 

Review and Meta-Analysis 

(PRISMA) 2020. This was done to 

make sure the study met all its 

standards. The selection of this 

methodological approach was 

specifically aimed at ensuring the 

precision and reliability of the 

conclusions drawn from the 

investigation. 

 

Criteria for Eligibility 

This systematic to to evaluate 

the association of intestinal 

microbiota and kidney based on 

literatures of the last 10 years. This 

study meticulously analyzed data on 

literatures to provide insights and 

enhance patient treatment strategies. 

The primary objective of this paper is 

to highlight the collective 

significance of the identified key 

points. 

Inclusion criteria for this 

study entail: 1) Papers must be in 

English, and 2) Papers must have 

been published between 2014 and 

2024. Exclusion criteria comprise: 1) 

Editorials; 2) Submissions without a 
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DOI; 3) Previously published review 

articles; and 4) Duplicate entries in 

journals. 

 

Search Strategy 

The keywords used for this 

research are gut microbiota, chronic 

kidney disease, uremic toxins. The 

Boolean MeSH keywords inputted on 

databases for this research are: 

(("gastrointestinal 

microbiome"[MeSH Terms] OR 

("gastrointestinal"[All Fields] AND 

"microbiome"[All Fields]) OR 

"gastrointestinal microbiome"[All 

Fields] OR ("gut"[All Fields] AND 

"microbiota"[All Fields]) OR "gut 

microbiota"[All Fields]) AND ("renal 

insufficiency, chronic"[MeSH Terms] 

OR ("renal"[All Fields] AND 

"insufficiency"[All Fields] AND 

"chronic"[All Fields]) OR "chronic 

renal insufficiency"[All Fields] OR 

("chronic"[All Fields] AND 

"kidney"[All Fields] AND 

"disease"[All Fields]) OR "chronic 

kidney disease"[All Fields]) AND 

("uremic toxins"[MeSH Terms] OR 

("uremic"[All Fields] AND 

"toxins"[All Fields]) OR "uremic 

toxins"[All Fields])) AND 

((y_10[Filter]) AND 

(clinicaltrial[Filter])). 

 

Data retrieval 

The authors assessed the 

studies by reviewing their abstracts 

and titles to determine their 

eligibility, selecting relevant ones 

based on their adherence to the 

inclusion criteria, which aligned with 

the article's objectives. A consistent 

trend observed across multiple studies 

led to a conclusive result. The chosen 

submissions had to meet the 

eligibility criteria of being in English 

and a full-text. 

This systematic review 

exclusively incorporated literature 

that met all predefined inclusion 

criteria and directly pertained to the 

investigated topic. Studies failing to 

meet these criteria were 

systematically excluded, and their 

findings were not considered. 

Subsequent analysis examined 

various details uncovered during the 

research process, including titles, 

authors, publication dates, locations, 

study methodologies, and parameters. 
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Quality Assessment and Data 

Synthesis 

Each author independently 

evaluated the research presented in 

the title and abstract of the publication 

to determine which ones merited 

further exploration. The subsequent 

stage involved assessing all articles 

that met the predefined criteria for 

inclusion in the review. Decisions on 

including articles in the review were 

based on the findings uncovered 

during this evaluation process.

 

Table 1. Article Search Strategy 

Database Strategi Pencarian Hits 
Pubmed (("gastrointestinal microbiome"[MeSH Terms] OR 

("gastrointestinal"[All Fields] AND "microbiome"[All Fields]) OR 
"gastrointestinal microbiome"[All Fields] OR ("gut"[All Fields] AND 
"microbiota"[All Fields]) OR "gut microbiota"[All Fields]) AND 
("renal insufficiency, chronic"[MeSH Terms] OR ("renal"[All Fields] 
AND "insufficiency"[All Fields] AND "chronic"[All Fields]) OR 
"chronic renal insufficiency"[All Fields] OR ("chronic"[All Fields] 
AND "kidney"[All Fields] AND "disease"[All Fields]) OR "chronic 
kidney disease"[All Fields]) AND ("uremic toxins"[MeSH Terms] OR 
("uremic"[All Fields] AND "toxins"[All Fields]) OR "uremic 
toxins"[All Fields])) AND ((y_10[Filter]) AND (clinicaltrial[Filter])) 

100 

Science 
Direct 

((gut microbiota) AND (chronic kidney disease)) AND (uremic 
toxins) 

150 

Sagepub ((gut microbiota) AND (chronic kidney disease)) AND (uremic 
toxins) 

50 

Google 
Scholar 

((gut microbiota) AND (chronic kidney disease)) AND (uremic 
toxins) 

160 

 



Research Article                                                   Volume 04, Issue No. 01. 2024 
E-ISSN : 3048-1368                                             P-ISSN : 3048-1376 
 

24 
The International Journal of Medical Science and Health Research 

 
Downloaded from theInternationalmedicaljournal.org. For personal use only. No other uses without permission.  

Copyright © International Medical Journal Corp. Ltd. All rights reserved 
 

Table 2. JBI Critical appraisal of Study 

Parameters Rossi 
(2014) 

Wong 
(2014) 

Jiang 
(2017) 

Hu 
(2020) 

Vaziri 
(2014) 

Ren 
(2020) 

Fukuhara 
(2024) 

Derosa 
(2020) 

1. Bias related to 
temporal precedence         

Is it clear in the study 
what is the “cause” and 
what is the “effect” (ie, 
there is no confusion 
about which variable 

comes first)? 

Yes Yes Yes Yes Yes Yes Yes Yes 

2. Bias related to 
selection and allocation         

Was there a control 
group? Yes Yes Yes Yes Yes Yes Yes Yes 

3. Bias related to 
confounding factors         

Were participants 
included in any 

comparisons similar? 

        
Yes Yes Yes Yes Yes Yes Yes Yes 

4. Bias related to 
administration of 

intervention/exposure 
        

Were the participants 
included in any 

comparisons receiving 
similar treatment/care, 

other than the 
exposure or intervention 

of interest? 
 

No. No. No. No. No. No. No. No. 

5. Bias related to 
assessment, detection, 

and measurement of the 
outcome 

        

Were there multiple 
measurements of the 

outcome, both pre and 
post the 

intervention/exposure? 

Yes Yes Yes Yes Yes Yes Yes Yes 

Were the outcomes of 
participants included in 

any comparisons 
measured in the same 

way? 

No. No. No. No. No. No. No. No. 

Were outcomes 
measured in a reliable Yes Yes Yes Yes Yes Yes Yes Yes 
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way? 
6. Bias related to 

participant retention         

Was follow-up complete 
and, if not, were 

differences between 
groups in terms of their 
follow-up adequately 

described and analyzed? 

Yes Yes Yes Yes Yes Yes Yes Yes 

7. Statistical conclusion 
validity         

Was appropriate 
statistical analysis used? Yes Yes Yes Yes Yes Yes Yes Yes 

 

 
Figure 1. Article search flowchart 

Records identified from*: 
PubMed (n = 100) 
Sagepub (n = 150) 
SpringerLink (n = 50) 
Google Scholar (n = 160) 

Records removed before 
screening: 

Duplicate records removed  
(n = 100) 
Records marked as 
ineligible by automation 
tools (n=40) 
Records removed for other 
reasons (n = 200) 

Records screened 
(n = 20) 

Records excluded** 
(n = 5) 

Reports sought for retrieval 
(n = 15) 

Reports not retrieved 
(n = 0) 

Reports assessed for eligibility 
(n = 15) Reports excluded: 

2014-2024 filter (n = 2) 
Incomplete results (n = 3) 
Wrong study design (n = 2) 

Studies included in systematic 
review 
(n = 8) 

Identification of studies via databases and registers 
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RESULT 

The initial number of articles retrieved from online databases (PubMed, 

SagePub, SpringerLink, and Google Scholar) is 360 articles. After conducting three 

levels of screening, eight articles that directly relate to the current systematic review 

have been chosen for further assessment through full-text reading and analysis. 

Table 3 presents the selected literature included in this analysis.  

Table 3. The literature included in this study 

No
. Author Origin Method Sample Result 

1.  Rossi, et 
al.13 (2014) Australia 

Cross 
sectional 

study 

149 
patient

s 

In a study of 149 CKD 
patients (59% male; 

mean age 60 years; 44% 
diabetic; mean eGFR 40 

mL/min/1.73 m²), the 
uremic toxins indoxyl 

sulfate (IS) and p-cresyl 
sulfate (PCS) were found 

to be independently 
associated with 

inflammatory markers 
such as IL-6, TNF-α, and 

IFN-γ. PCS was also 
linked to increased 
arterial stiffness, 

measured by pulse wave 
velocity (PWV). 

Additionally, both IS and 
PCS were associated 
with an antioxidant 
enzyme, glutathione 

peroxidase (GPx). These 
findings suggest that 

inflammation and 
oxidative stress may 

contribute to the nephro- 
and cardiovascular 
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toxicities of IS and PCS 
in CKD patients. 

2.  Wong, et 
al.14 (2014) USA 

Case 
control 
study 

36 
patient

s 

In patients with end-
stage renal disease 

(ESRD), 19 dominant 
microbial families were 

identified, with 12 
families producing 
urease, 5 producing 

uricase, and 4 producing 
indole and p-cresol-
forming enzymes. 

Conversely, among the 4 
microbial families that 
were reduced in ESRD 
patients, 2 possessed 

butyrate-forming 
enzymes. These shifts in 
microbial composition 

are statistically 
significant (p < 0.05). 

3.  Jiang, et 
al.15 (2017) 

China 

Retrospe
ctive 

cohort 
study 

112 
patient

s 

In a study comparing 
fecal microbiota between 

52 end-stage renal 
disease (ESRD) patients 
and 60 healthy controls 

in southern China, 
significant differences in 
microbial composition 
were observed. ESRD 

patients had a lower total 
bacterial count (p < 

0.01), with Bacteroides 
dominating, while the 

healthy group showed a 
higher prevalence of 

Prevotella. Additionally, 
11 bacterial taxa were 

overrepresented in 
ESRD patients, while 22 
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taxa were more abundant 
in healthy controls. Key 

butyrate-producing 
bacteria, including 

Roseburia, 
Faecalibacterium, 

Clostridium, 
Coprococcus, and 

Prevotella, were reduced 
in the ESRD group. 

Canonical 
correspondence analysis 
indicated that Cystatin C, 

creatinine, and eGFR 
were major 

environmental factors 
influencing microbial 

communities. 

4.  Hu, et al.16 
(2020) China 

Retrospe
ctive 

cohort 
study 

115 
patient

s 

Differences in gut 
microbiota composition 

and diversity were 
observed between CKD 

patients and healthy 
controls, with disease 
severity influencing 

these microbial shifts. 
CKD patients exhibited 
an increased abundance 
of Proteobacteria and 

decreased Synergistetes, 
particularly in advanced 

disease stages. There 
was a reduction in 
butyrate-producing 

bacteria and an increase 
in potential pathogens in 
CKD patients. Specific 

microbial genera, 
including Escherichia-

Shigella, 
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Parabacteroides, and 
Roseburia, were able to 

distinguish CKD patients 
from healthy controls 

with high accuracy using 
a random forest model. 

Functional analysis 
showed that fatty acid 
and inositol phosphate 

metabolism were 
enriched in CKD 

patients, while pathways 
involved in amino acid 
biosynthesis and energy 
metabolism were more 
prominent in healthy 

controls. 

5.  Vaziri, et 
al.17 (2014) USA 

Retrospe
ctive 

cohort 
study 

36 
objects 

Significant differences 
were observed in the 

abundance of 190 
bacterial operational 

taxonomic units (OTUs) 
between end-stage renal 
disease (ESRD) patients 

and healthy controls. 
Bacterial families such 
as Brachybacterium, 

Catenibacterium, 
Enterobacteriaceae, and 
Pseudomonadaceae were 

notably increased in 
ESRD patients. To 
control for inter-

individual variation, 
comorbidities, diet, and 
medications, a rat model 

was used, showing 
similar changes, with 
175 bacterial OTUs 

differing between uremic 
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and control animals. 
Specifically, uremic rats 
had a marked reduction 
in Lactobacillaceae and 
Prevotellaceae families. 

6.  Ren, et al.18 
(2020) China 

Retrospe
ctive 

cohort 
study 

520 
patient

s 

In a study analyzing 520 
fecal samples from 
different regions of 

China, gut microbiome 
changes in chronic 

kidney disease (CKD) 
were characterized, and 
microbial markers were 
identified as potential 

diagnostic tools. 
Compared to healthy 

controls (n = 210), CKD 
patients (n = 110) 

exhibited significantly 
reduced gut microbial 

diversity, with increased 
levels of Klebsiella and 
Enterobacteriaceae and 

reduced Blautia and 
Roseburia. Functional 
analysis revealed an 

increase in tryptophan 
and phenylalanine 
metabolism and a 

decrease in arginine and 
proline metabolism in 

CKD. Five optimal 
microbial markers were 

identified using a 
random forest model, 

showing high diagnostic 
accuracy with area under 
the curve (AUC) values 

of 0.9887 in the 
discovery cohort and 
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0.9512 in the validation 
cohort. Additionally, 

Thalassospira and 
Akkermansia were 

associated with CKD 
progression, and 13 

operational taxonomy 
units correlated with six 

clinical indicators of 
CKD 

7.  
Fukuhara, 

et al.19 
(2024) 

Japan 

Retrospe
ctive 

cohort 
study 

38 
patient

s 

This study involved 38 
patients with moderate to 

severe frailty, divided 
into low-GNRI (n=18) 
and high-GNRI (n=20) 
groups. The low-GNRI 

group had more severely 
frail patients and 

exhibited significantly 
lower levels of serum 

transthyretin, 
cholinesterase, total 
cholesterol, and β2-

microglobulin compared 
to the high-GNRI group. 

Differences in gut 
microbiota were noted, 
with lower abundances 
of Actinobacteria and 
Proteobacteria in the 

low-GNRI group. 
Specifically, the genus 

Bifidobacterium, 
including species 
Bifidobacterium 
adolescentis and 
Bifidobacterium 

bifidum, was 
significantly lower in the 

low-GNRI group. 
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8.  
Derosa, et 
al.20 (2020) France 

Retrospe
ctive 

cohort 
study 

69 
patient

s 

In this study, recent 
antibiotic (ATB) use 

(16% of patients) 
significantly reduced 

objective response rates 
to immunotherapy (from 
28% to 9%) and altered 

gut microbiota 
composition, with 

species like Clostridium 
hathewayi becoming 
dominant in patients 

with renal cell carcinoma 
(RCC). Additionally, 

tyrosine kinase inhibitors 
(TKIs) taken prior to 

nivolumab also 
influenced microbiota 

shifts. Experiments using 
fecal microbiota 

transplantation (FMT) in 
mice demonstrated that 

gut bacteria from 
responding RCC patients 

or specific beneficial 
commensals 

(Akkermansia 
muciniphila and 

Bacteroides salyersiae) 
improved immune 

checkpoint blockade 
(ICB) efficacy. 

 

Rossi, et al.13 (2014) suggest that inflammation and oxidative stress may 

contribute to the nephro- and cardiovascular toxicities of IS and PCS in CKD 

patients. The study highlights the need for intervention trials aimed at reducing IS 

and PCS levels through dietary modifications and assessing their impact on 

cardiovascular outcomes in CKD. 
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Wong, et al.14 (2014) showed that the expansion of bacteria producing 

harmful compounds such as indoxyl sulfate, p-cresol sulfate, and urea-derived 

ammonia, coupled with a reduction in beneficial short-chain fatty acid (SCFA)-

producing bacteria, may have negative implications for the health of ESRD patients. 

Jiang, et al.15 (2017) showed that in ESRD patients, reduced butyrate-

producing bacteria were negatively associated with inflammatory markers like CRP 

and Cystatin C, highlighting a link between gut microbiota and both inflammation 

and renal function in CKD. 

Hu, et al.16 (2020) suggest that gut microbiota composition and function are 

linked to CKD severity, and specific microbes may serve as potential biomarkers 

for early diagnosis and monitoring of CKD progression. 

Vaziri, et al.17 (2014) indicated that uremia significantly alters gut 

microbiome composition, though the biological implications of these changes 

require further study. 

Ren, et al.18 (2020) showed that functional analysis revealed an increase in 

tryptophan and phenylalanine metabolism and a decrease in arginine and proline 

metabolism in CKD. Additionally, Thalassospira and Akkermansia were associated 

with CKD progression, and 13 operational taxonomy units correlated with six 

clinical indicators of CKD. The study highlights the potential of microbial markers 

as non-invasive diagnostic tools for CKD across different regions of China. 

 Fukuhara, et al.19 (2024) suggests that the GNRI is a valuable nutritional 

risk index in hemodialysis patients and highlights the strong association between 

deficiencies in Bifidobacterium species and increased nutritional risk. 

Derosa, et al.20 (2020) concluded that ATBs and TKIs impact gut microbiota 

composition, affecting the success of immunotherapy, with potential implications 

for identifying new bacterial biomarkers. 
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DISCUSSION 

The association between 

intestinal microbiota and kidney 

disease has become increasingly 

evident, with recent studies revealing 

substantial insights into how gut 

microbiota alterations impact chronic 

kidney disease (CKD) and end-stage 

renal disease (ESRD). Research 

consistently demonstrates significant 

differences in gut microbiota 

composition between CKD or ESRD 

patients and healthy controls.21–23  

Rossi et al. (2014) found that 

uremic toxins like indoxyl sulfate (IS) 

and p-cresyl sulfate (PCS) were 

linked with inflammatory markers 

and arterial stiffness in CKD patients, 

suggesting that these toxins 

contribute to kidney and 

cardiovascular complications.13 

Similarly, Wong et al. (2014) reported 

an increased prevalence of microbial 

families producing harmful 

compounds such as urease and indole 

in ESRD patients, coupled with a 

reduction in beneficial butyrate-

producing bacteria.14 This reduction 

in butyrate-producing bacteria was 

further highlighted by Jiang et al. 

(2017), who observed lower levels of 

key butyrate producers like Roseburia 

and Faecalibacterium in ESRD 

patients, suggesting a possible link 

between decreased butyrate 

production and renal inflammation.15 

The impact of gut microbiota 

on disease severity and function is 

also evident from the studies 

reviewed. Hu et al. (2020) showed 

that CKD severity correlates with 

specific microbial shifts, including an 

increase in Proteobacteria and a 

decrease in Synergistetes, which 

reflect microbial dysbiosis in more 

advanced stages of the disease.16 

Functional analysis indicated altered 

metabolic pathways, such as 

increased fatty acid and inositol 

phosphate metabolism in CKD 

patients, potentially contributing to 

disease progression. Similarly, Vaziri 

et al. (2014) and Ren et al. (2020) 

identified significant changes in 

bacterial operational taxonomic units 

(OTUs) in ESRD and CKD patients, 

suggesting these microbial shifts 

could serve as useful biomarkers for 

diagnosis and monitoring.17,18 

The potential of microbial 

markers for diagnosis and prognosis 
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is highlighted by several studies. Ren 

et al. (2020) identified microbial 

markers with high diagnostic 

accuracy, and Fukuhara et al. (2024) 

demonstrated the value of the GNRI 

as a nutritional risk index linked to gut 

microbiota composition in 

hemodialysis patients.18,19 

Furthermore, Derosa et al. (2020) 

showed that beneficial bacteria like 

Akkermansia muciniphila and 

Bacteroides salyersiae could enhance 

immunotherapy outcomes in cancer 

patients, suggesting that similar 

microbial interventions might be 

beneficial for CKD management.20 

Despite promsing progress, 

challenges remain in understanding 

the biological impact of microbiota 

changes on kidney disease. More 

research is needed to confirm 

findings, track microbiota changes 

over time, and assess the effects of 

interventions. Continued study may 

enable personalized, microbiota-

based treatments for CKD and 

ESRD.24 

CONCLUSION 

Gut microbiota alterations are 

closely linked to chronic kidney 

disease (CKD) and end-stage renal 

disease (ESRD), impacting 

inflammation and disease 

progression. Microbial shifts offer 

potential diagnostic and therapeutic 

insights, though further research is 

needed for clinical application. 

DISCLOSURE STATEMENT 

Disclosure Statement : The authors 

have no conflicts of 

Interest to declare.  

REFERENCES 

1. Mafra D, Lobo JC, Barros AF, 

Koppe L, Vaziri ND, Fouque D. 

Role of Altered Intestinal 

Microbiota in Systemic 

Inflammation and Cardiovascular 

Disease in Chronic Kidney 

Disease. Future Microbiol. 

2014;9(3):399-410. 

doi:10.2217/fmb.13.165 

2. Al Khodor S, Shatat IF. Gut 

microbiome and kidney disease: a 

bidirectional relationship. Pediatr 

Nephrol. 2017;32(6):921-931. 

doi:10.1007/s00467-016-3392-7 

3. Poesen R, Windey K, Neven E, et 

al. The Influence of CKD on 

Colonic Microbial Metabolism. J 



Research Article                                                   Volume 04, Issue No. 01. 2024 
E-ISSN : 3048-1368                                             P-ISSN : 3048-1376 
 

36 
The International Journal of Medical Science and Health Research 

 
Downloaded from theInternationalmedicaljournal.org. For personal use only. No other uses without permission.  

Copyright © International Medical Journal Corp. Ltd. All rights reserved 
 

Am Soc Nephrol. 

2016;27(5):1389. 

doi:10.1681/ASN.2015030279 

4. Ramezani A, Raj DS. The Gut 

Microbiome, Kidney Disease, and 

Targeted Interventions. J Am Soc 

Nephrol. 2014;25(4):657. 

doi:10.1681/ASN.2013080905 

5. Tang Z, Yu S, Pan Y. The gut 

microbiome tango in the 

progression of chronic kidney 

disease and potential therapeutic 

strategies. J Transl Med. 

2023;21(1):689. 

doi:10.1186/s12967-023-04455-2 

6. Armani RG, Ramezani A, Yasir 

A, Sharama S, Canziani MEF, Raj 

DS. Gut Microbiome in Chronic 

Kidney Disease. Curr Hypertens 

Rep. 2017;19(4):29. 

doi:10.1007/s11906-017-0727-0 

7. Chen YY, Chen DQ, Chen L, et 

al. Microbiome–metabolome 

reveals the contribution of gut–

kidney axis on kidney disease. J 

Transl Med. 2019;17(1):5. 

doi:10.1186/s12967-018-1756-4 

8. Hand TW, Vujkovic-Cvijin I, 

Ridaura VK, Belkaid Y. Linking 

the Microbiota, Chronic Disease, 

and the Immune System. Trends 

Endocrinol Metab. 

2016;27(12):831-843. 

doi:10.1016/j.tem.2016.08.003 

9. Ramezani A, Massy ZA, Meijers 

B, Evenepoel P, Vanholder R, Raj 

DS. Role of the Gut Microbiome 

in Uremia: A Potential 

Therapeutic Target. Am J Kidney 

Dis. 2016;67(3):483-498. 

doi:10.1053/j.ajkd.2015.09.027 

10. Sabatino A, Regolisti G, Cosola 

C, Gesualdo L, Fiaccadori E. 

Intestinal Microbiota in Type 2 

Diabetes and Chronic Kidney 

Disease. Curr Diab Rep. 

2017;17(3):16. 

doi:10.1007/s11892-017-0841-z 

11. Mahmoodpoor F, Rahbar Saadat 

Y, Barzegari A, Ardalan M, 

Zununi Vahed S. The impact of 

gut microbiota on kidney function 

and pathogenesis. Biomed 

Pharmacother. 2017;93:412-419. 

doi:10.1016/j.biopha.2017.06.06

6 

12. Nallu A, Sharma S, Ramezani A, 

Muralidharan J, Raj D. Gut 

microbiome in chronic kidney 

disease: challenges and 

opportunities. Transl Res. 



Research Article                                                   Volume 04, Issue No. 01. 2024 
E-ISSN : 3048-1368                                             P-ISSN : 3048-1376 
 

37 
The International Journal of Medical Science and Health Research 

 
Downloaded from theInternationalmedicaljournal.org. For personal use only. No other uses without permission.  

Copyright © International Medical Journal Corp. Ltd. All rights reserved 
 

2017;179:24-37. 

doi:10.1016/j.trsl.2016.04.007 

13. Rossi M, Campbell KL, Johnson 

DW, et al. Protein-bound Uremic 

Toxins, Inflammation and 

Oxidative Stress: A Cross-

sectional Study in Stage 3–4 

Chronic Kidney Disease. Arch 

Med Res. 2014;45(4):309-317. 

doi:10.1016/j.arcmed.2014.04.00

2 

14. Wong J, Piceno YM, DeSantis 

TZ, Pahl M, Andersen GL, Vaziri 

ND. Expansion of Urease- and 

Uricase-Containing, Indole- and 

p-Cresol-Forming and 

Contraction of Short-Chain Fatty 

Acid-Producing Intestinal 

Microbiota in ESRD. Am J 

Nephrol. 2014;39(3):230-237. 

doi:10.1159/000360010 

15. Jiang S, Xie S, Lv D, et al. 

Alteration of the gut microbiota in 

Chinese population with chronic 

kidney disease. Sci Rep. 

2017;7(1):2870. 

doi:10.1038/s41598-017-02989-2 

16. Hu X, Ouyang S, Xie Y, Gong Z, 

Du J. Characterizing the gut 

microbiota in patients with 

chronic kidney disease. Postgrad 

Med. 2020;132(6):495-505. 

doi:10.1080/00325481.2020.174

4335 

17. Vaziri ND, Wong J, Pahl M, et al. 

Chronic kidney disease alters 

intestinal microbial flora. Kidney 

Int. 2013;83(2):308-315. 

doi:10.1038/ki.2012.345 

18. Ren Z, Fan Y, Li A, et al. 

Alterations of the Human Gut 

Microbiome in Chronic Kidney 

Disease. Adv Sci. 

2020;7(20):2001936. 

doi:10.1002/advs.202001936 

19. Fukuhara S, Ohmori H, 

Matsumoto T, et al. Verification 

of an alteration in the gut 

microbiota that increases 

nutritional risk in patients on 

hemodialysis. Biosci Microbiota 

Food Health. 2024;advpub. 

doi:10.12938/bmfh.2024-048 

20. Derosa L, Routy B, Fidelle M, et 

al. Gut Bacteria Composition 

Drives Primary Resistance to 

Cancer Immunotherapy in Renal 

Cell Carcinoma Patients. Eur 

Urol. 2020;78(2):195-206. 

doi:10.1016/j.eururo.2020.04.044 

21. Rysz J, Franczyk B, Ławiński J, 

Olszewski R, Ciałkowska-Rysz 



Research Article                                                   Volume 04, Issue No. 01. 2024 
E-ISSN : 3048-1368                                             P-ISSN : 3048-1376 
 

38 
The International Journal of Medical Science and Health Research 

 
Downloaded from theInternationalmedicaljournal.org. For personal use only. No other uses without permission.  

Copyright © International Medical Journal Corp. Ltd. All rights reserved 
 

A, Gluba-Brzózka A. The Impact 

of CKD on Uremic Toxins and 

Gut Microbiota. Toxins. 

2021;13(4):252. 

doi:10.3390/toxins13040252 

22. Mosterd CM, Kanbay M, van den 

Born BJH, van Raalte DH, 

Rampanelli E. Intestinal 

microbiota and diabetic kidney 

diseases: the Role of microbiota 

and derived metabolites 

inmodulation of renal 

inflammation and disease 

progression. Best Pract Res Clin 

Endocrinol Metab. 

2021;35(3):101484. 

doi:10.1016/j.beem.2021.101484 

23. Andrade-Oliveira V, Amano MT, 

Correa-Costa M, et al. Gut 

Bacteria Products Prevent AKI 

Induced by Ischemia-

Reperfusion. J Am Soc Nephrol. 

2015;26(8):1877. 

doi:10.1681/ASN.2014030288 

24. Sabatino A, Regolisti G, Brusasco 

I, Cabassi A, Morabito S, 

Fiaccadori E. Alterations of 

intestinal barrier and microbiota 

in chronic kidney disease. 

Nephrol Dial Transplant. 

2015;30(6):924-933. 

doi:10.1093/ndt/gfu287 

 

 


	Table 1. Article Search Strategy

