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Abstract

The dysbiotic microbiota is one of the clinical fi ndings in patients with Chronic Kidney Disease (CKD), and this intestinal imbalance is associated with infl ammation 
and oxidative stress. With this, probiotic supplementation presents itself as a possible adjuvant therapy to improve this dysbiosis, due to the contribution to the integrity of 
the intestinal barrier. In this context, this study aims to explain the relationship between the intestinal microbiota and CKD and the repercussions of the use of probiotics on 
the prognosis of these patients. For this, a narrative review was developed, using the LILACS, MEDLINE, Embase, and PubMed databases, in which articles available in full 
from the last 5 years, in Portuguese and English, were included. The indication of probiotics as a complementary therapy in renal patients was verifi ed due to the disturbed 
intestinal microbiome, which aggravates the patient’s infl ammatory state. Thus, the supplementation of probiotics, such as Bifi dobacterium longum, Lactobacillus rauteri 
LRE02, Lactobacillus rhamnosus GG, and Lactobacillus casei shirota, acts in the reduction of nephrotoxic substances derived from metabolism in the dysbiotic intestine, in 
the reduction of urea levels and creatinine levels, in addition to lower levels of C-reactive protein. Thus, the administration of probiotics has been shown to be a precursor 
in the modulation of toxins derived from the altered microbiota in these patients. On the other hand, there is still controversy about the use of this therapy, because despite 
improvements in biochemical manifestations, the effective impact on the preservation of glomerular fi ltration rate is still poorly understood.
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Introduction

Chronic Kidney Disease (CKD) is a public health problem 
with a global incidence rate of up to 16% and is a prevalent 
and signifi cant disease worldwide [1]. As a result, patients with 
CKD can develop several comorbidities, such as hypertension, 
hyperlipidemia, liver and cardiovascular diseases, 
gastrointestinal problems and cognitive deterioration, 
confi guring the most common complication among metabolic 
diseases, such as obesity and type 2 diabetes [2].

Given this context and the vast array of comorbidities that 
CKD can cause, health systems seek adjuvant treatments for 
these patients, aiming to mitigate or delay the progression of the 
disease. Based on this idea, the intestinal microbiota interacts 
with the kidneys through very complicated mechanisms, 

including diet, uremic toxins derived from the microbiota, 
immune-mediated factors, and metabolites such as short-
chain fatty acids (SCFAs) [3,4]. Thus, dysbiosis can contribute 
to the chronic infl ammatory process and renal dysfunction [5].

As a result, intervention with probiotics in the intestinal 
fl ora can be a promising treatment for patients with CKD, 
since they can increase the number of benefi cial bacteria in 
the intestine and delay the progression of CKD by regulating 
chronic infl ammation [6,7]. Thus, probiotics have important 
properties, such as anti-infl ammatory, antioxidant, and 
intestinal modulators [8].

Based on this scenario, it is important to emphasize the 
relevance of the composition of the microbiota, as it can 
generate both local effects, acting on the local infl ammation 
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process, which can accentuate or even further break the barrier 
of the intestinal mucosa, and systemic effects, through the 
generation of circulating metabolites that protect or damage 
the kidneys and cardiovascular system [9].

Probiotic supplements are composed of natural or 
genetically modifi ed microorganisms, mainly of the genus 
lactobacilli, bifi dobacteria, and some yeasts, which, when 
administered in adequate amounts, guarantee the balance 
of the intestinal fl ora and confer benefi ts to the health of 
the organism [10]. These microorganisms act by producing 
antibacterial components that inhibit the proliferation of 
pathogenic bacteria and participate in the immune response, 
restoring the permeability of the intestinal mucosa, increasing 
the degradation of residual molecules, and reducing the 
infl ammatory response by blocking receptors [11,12].

Thus, as chronic kidney disease favors the accumulation of 
uremic toxins that cannot be excreted by failing kidneys, the 
intestinal environment becomes conducive to the overgrowth 
of proteolytic bacteria and to increased permeability of the 
intestinal wall, which induces translocation of bacteria or 
their fractions in the bloodstream, accelerating systemic 
infl ammation [13,14]. Such a situation generates the activation 
of the immune system and promotes the production of 
infl ammatory factors so this persistent immune activation is 
an important risk factor for the progression of CKD [15,16].

In this sense, the reduction of traditional uremic toxins, 
related to the imbalance of the microbiota in patients with 
CKD, together with a nutritional approach, represent a 
relevant intervention, since the association of a low-protein 
diet with prebiotics and probiotics potentiates the reduction of 
uremic toxins [17,4]. Therefore, the use of probiotics has been 
encouraged to improve the quality of life of patients with CKD, 
in order to increase urea metabolism and reduce the production 
of uremic toxins [18]. 

In view of this perspective, the present study aims to carry 
out a review on the use of probiotics in chronic kidney patients, 
in order to identify the relationship between the intestinal 
microbiota and chronic kidney disease and the repercussions 
of the use of probiotics on the quality of life and prognosis of 
these patients. 

Methodology

Characterization of the research

It is a qualitative and descriptive literature review, in 
which a critical compilation of articles is made that discuss a 
subject, that is, it is an analytical text of the ideas studied on 
the theme chosen for the work. [19]. In order to construct the 
research question, the PICO (Population, Intervention, Control, 
and Outcomes/Outcome) strategy was used, resulting in the 
research question: “What are the repercussions of the use of 
probiotics in the treatment of chronic kidney patients?”

Conducting the research

The review was carried out during the months of May to 
August 2023, in the electronic databases LILACS, MEDLINE, 

Embase, and PubMed, aimed at indexing journals and 
scientifi c articles. The keywords provided by the Health 
Sciences Descriptors (DeCS) and the Boolean operators used 
in the search were: “probiotics” OR “probiotics” AND “renal 
insuffi ciency, chronic” OR “renal insuffi ciency, chronic” AND 
“treatment outcome” OR “treatment result”, being the search 
languages Portuguese and English, involving articles published 
in the last 5 years.

From this, the works were selected by title, followed by 
reading the abstract and then the full text, if it made reference 
to the use of probiotics in chronic kidney disease. Exclusion 
criteria were duplicate studies, review articles, and articles 
involving animals, and also those after being read in full, their 
content did not answer the question of this investigation.

Summary of results

From the search criteria, 99 articles were fi ltered and, at 
fi rst, reviews and studies involving animals were excluded, 
followed by other articles excluded by title and abstract and, 
fi nally, after a complete reading, 9 articles were selected 
to compose the state of the art. With this, the analysis of 
the theoretical foundation of each study was carried out, as 
well as the observation of the general characteristics of the 
articles, highlighting the most relevant and debated points to 
be synthesized in the current narrative review, as shown in 
Chart 1.

As it is a review article, it was not necessary to submit the 
study to an ethics and research committee, as the analysis was 
based on secondary data already published in other articles.

Development

Relationship of intestinal microbiota with chronic kid-
ney disease

The intestinal microbiota is composed of a wide variety of 
microorganisms that live in a mutually benefi cial symbiosis 
relationship with the host organism, whether bacteria, mostly, 
viruses, fungi, or protozoa, among others [20]. In addition, 
it is responsible for several fundamental functions, such as 
maturation and activation of the immune system in defense 
against pathogens, in addition to participating in several 
metabolic pathways and providing nutrients, vitamins, short-
chain fatty acids and precursors of uremic toxins [21].

These microorganisms are in a constant dynamic state, 
being extremely sensitive to exogenous agents, variants of 
each host, and changes in the environment in which they live. 
Such factors can lead to a microbial imbalance, called dysbiosis, 
and to the proliferation of pathogenic bacteria that secrete a 
large number of bacterial proteins in the blood, stimulating the 
production of pro-infl ammatory cytokines, which generates 
immune activation and a chronic infl ammatory process 
(Figure 1) [22]. Thus, alteration of the intestinal microbiome 
can cause infl ammation that is related to the alteration of 
several metabolic pathways in different body tracts, refl ecting 
the development of several diseases, such as chronic kidney 
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disease, or increasing the pro-infl ammatory state of this 
pathology [ 23].

Furthermore, uremia, caused by CKD, increases the levels 
of urea and ammonia in the Gastrointestinal Tract (GIT), which 
raises the pH in this region, causing changes in the bacterial 
proportion of the intestinal microbiota, and characterizing 

dysbiosis [24]. This alteration in the microbiome occurs due 
to the elevation of urea in the body, which promotes the 
overgrowth of proteolytic bacteria [20].

Thus, due to changes in the composition of the microbiota 
in CKD, bacteria with proteolytic activity are present in greater 
numbers, producing uremic toxins and other toxic compounds 

Chart 1: Survey of results obtained by probiotic therapy in patients with CKD in selected studies.

Title Authors Year
Type of study 

carried out
Type of patient Microorganisms used Conclusion

Probiotic Supplementation in 
Chronic Kidney Disease: A Double-

blind, Randomized, Placebo-
controlled Trial

BORGES, Natália A, et 
al. [21]

2018

Randomized, 
double-blind, 

placebo-controlled 
study

46 patients with 
CKD.

Streptococcus 
thermophilus, 
Lactobacillus 
acidophilus e 

Bifi dobacterium 
Longum

Probiotic therapy should be 
chosen with caution in patients on 

maintenance hemodialysis.

Effects of Probiotic 
Supplementation on 

Trimethylamine-N-Oxide Plasma 
Levels in Hemodialysis Patients: a 

Pilot Study.

BORGES, Natália A, et 
al. [21]

2019
Randomized 

double-blind study

21 patients 
with CKD on 
hemodialysis 

(HD).

Streptococcus 
thermophilus ( KB19 

), Lactobacillus 
acidophilus ( KB27 ) e 
Bifi dobacteria longum 

(KB31)

Short-term probiotic supplementation 
does not seem to infl uence plasma 

trimethylamine-N-oxide (TMAO) levels 
in HD patients.

Alterations to the Gut Microbiota 
and Their Correlation With 

Infl ammatory Factors in Chronic 
Kidney Disease

LI, Feng Xia, et al. 2019 
Cross-sectional 
and prospective 

study

50 patients with 
CKD and 22 

healthy subjects

Akkermansi, 
Lactobacillus, 
Parasutterella, 

Paraprevotella e 
Clostridium

The probiotic genus Akkermansia 
signifi cantly decreased the intestinal 

microbiota of patients with CKD.

Synbiotic meal decreases uremic 
toxins in hemodialysis individuals: A 

placebo-controlled trial. 

Lopes Rita DE C. SO, et 
al. [24]

2019

Single-blind, 
placebo-controlled 

randomized 
intervention study.

58 individuals 
in HD.

Bifi dobacterium 
longum BL-G301

Ammonium hydroxide can decrease 
the production of ammonia, which 

decreases the luminal pH of the 
intestine, preventing dysbiosis and 
changes in the intestinal mucosa 
and, consequently, decreasing the 
production of uremic toxins and 

systemic infl ammation.

Evaluation of the health benefi ts 
of consumption of extruded 

tannin sorghum with unfermented 
probiotic milk in individuals with 

chronic kidney disease.

Lopes, Rita DE C. S. O. 
et al. [24]

2018
Clinical, 

randomized, 
single-blind study.

99 individuals with 
CKD.

Bifi dobacterium 
longum BL-G301

Extruded sorghum, a source of 
tannin, anthocyanin, and dietary 

fi ber, when consumed with probiotic 
unfermented milk alleviates 

infl ammation and oxidative stress in 
patients with chronic kidney disease.

Synbiotic supplement for 
treatment of iron defi ciency 

anemia in hemodialysis patients: A 
randomized controlled trial. 

Kooshki Akram, et al. 
[28]

2023

Randomized, 
double-blind, 

placebo-controlled 
study

50 randomly 
selected 

patients in the 
hemodialysis 

section

Lactobacillus

Symbiotic supplementation may be 
a safe and promising candidate for 
improving anemia in patients with 

CKD.

Effect of lactobacillus rhamnosus 
gg on gut-derived uremic toxin and 

gut microbiome in non-dialysis 
chronic kidney disease patients: a 

randomized controlled trial.

Treewatchareekorn S, 
Tungsanga S.

2023

Single-centre, 
randomized, 
double-blind, 

placebo-controlled 
study.

63 patients with 
CKD

Lactobacillus 
rhamnosus GG 

Lactobacillus rhamnosus GG 
improved intestinal dysbiosis and 
attenuated the production of gut-

derived uremic toxins. Probiotics may 
play a therapeutic role in slowing the 

progression of CKD in the future.
Probiotics-Supplemented Low-

Protein Diet for Microbiota
Modulation in Patients with 

Advanced Chronic Kidney Disease
(ProLowCKD): Results from a 

Placebo-Controlled
Randomized Trial.

De Mauri Andreana, et 
al. [20]. 2022

Randomized, 
double-blind, 

placebo-
controlled, single-

center study

57 patients aged 
between 18 and 

80 years, affected 
by CKD and who 

were not on 
dialysis

Bifi dobacterium 
longum e 

Lactobacillus reuteri

The association of probiotics with 
a low-protein diet may have an 

additional benefi cial effect on the 
control and modulation of microbiota-
derived and proatherogenic toxins in 

patients with CKD.

Effect of Lactobacillus Rhamnosus 
on serum uremic toxins (phenol and 
P-Cresol) in hemodialysis patients: 
A double-blind randomized clinical 

trial

Eidi F, et al. [22]. 2018

Double-blind 
randomized 

controlled clinical 
trial

42 patients on 
hemodialysis 

(32 men and 10 
women)

Lactobacillus 
Rhamnosus

The results of this study demonstrate 
that probiotics (Lactobacillus 

Rhamnosus) can be effective in 
reducing uremic toxins (p-cresol and 

phenol) in hemodialysis patients.

Source: Own authorship (2023).
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that are responsible for a negative impact on various body 
functions, such as increased cardiovascular mortality and 
worsening of the infl ammatory process [23]. It is worth adding 
that bacteria with saccharolytic activity are fewer in number, 
refl ecting the reduced production of short-chain fatty acids 
and, consequently, the worsening of the chronic infl ammatory 
state of CKD [25].

Benefi ts of using probiotics in chronic renal patients

Patients with chronic kidney disease are exposed to several 
aspects that can compromise the intestinal microbiota, such 
as malnutrition, edema, physical or psychological stress, food 
restriction, constipation, uremia, and others, which aggravate 
systemic infl ammation and oxidative stress [23].

In addition to these factors, the generation of uremic 
toxins p-Cresyl Sulfate (p-CS), Indoxyl Sulfate (IS) and 
Indole 3-Acetic Acid (IAA) may be related to the intestinal 
fl ora and markers of progression of chronic kidney disease 
[20,24]. Regarding the damage caused by these toxins, the 
accumulation may favor an increase in the permeability of the 
intestinal wall, which is necessary to prevent microbial toxins 
or antigens from penetrating systemically, in order to avoid 
systemic infl ammation [20].

Thus, the metabolites are accumulated generating 
pathogenic bacterial overgrowth, which causes dysbiosis and 
induces the production of uremic toxins derived from the 
intestine, causing the progression of CKD. This dysfunction of 
the intestinal microbiota is harmful to the organism, since the 
metabolites mentioned cause an increase in reactive oxygen 
species, stimulating pro-infl ammatory secretion of cytokines 
and a pro-fi brotic response that aggravates renal dysfunction. 
That is, the decrease in the Glomerular Filtration Rate (GFR) 
favors the formation of oxidative metabolites, triggering renal 
tubulointerstitial fi brosis and glomerulosclerosis, which, in 
turn, further compromises the GFR [26].

Regarding the association of the dysbiotic environment 
with indicators of the severity of chronic kidney disease, altered 
levels of the microbiota genera Parasutterella, Lactobacillus, 
Paraprevotella, Clostridium sensu stricto, and Desulfovibrio have 
been shown to be correlated with a decrease in the glomerular 
fi ltration rate, for example (Figure 2) [27]. In this sense, 
patients with CKD exhibit a signifi cant decrease in the structure 
of the fecal microbiota, with a lower abundance of the genus 
Akkermansia, which is related to systemic infl ammation in CKD.

It was also observed that probiotic supplementation has 
been indicated as an adjuvant therapy to improve the balance 
of the intestinal microbiota, due to the contribution to the 
integrity of the intestinal barrier and metabolic control [23]. 
Accordingly, the benefi ts of using probiotics in the control and 
modulation of microbiota-derived and proatherogenic toxins in 
patients with chronic kidney disease have been demonstrated 
[20].

In this scenario of seeking intestinal balance, probiotics are 
natural or genetically modifi ed microorganisms that express 
specifi c exogenous enzymes capable of surviving stomach acid 

and bile, increasing concentrations of symbionts in the colon, 
and generating health benefi ts [23]. Accordingly, probiotics 
are defi ned as live microorganisms that, when administered 
in adequate amounts, confer a health benefi t on the host [20].

In comparison to harmful microbial actions, the effects 
of probiotics involve changes in intestinal pH, antagonism 
of pathogens through the production of antibacterial 
components, and competition for available nutrients [23]. 
Thus, the consumption of probiotics, in association with 
extruded sorghum cereals, was identifi ed as a potential reducer 
of serum levels of C-reactive protein, in addition to increasing 
the total antioxidant capacity in patients with Chronic Kidney 
Disease [25]. Therefore, probiotics may play a therapeutic role 
in delaying the progression of kidney disease [26].

In addition, as a vicious circle, the high intraluminal 
concentration of urea is related to the growth of bacteria with 
urease activity that can cause increased plasma levels of urea 
[23]. Then, ammonia resulting from bacterial activity can be 
absorbed before being converted to ammonium hydroxide 
and entering the urea cycle, thus contributing to free radical 
production, pro-fi brotic damage to mesangial cells, apoptosis, 
and disruption of the intestinal barrier. 

Figure 1: Relationship between dysbiosis and chronic intestinal infl ammation.
 Source: Adapted from [22].

Figure 2: Some of the microorganisms that make up the GIT microbiota.
Source: Adapted from [27].
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Strains used in probiotic therapies

A randomized, double-blind, placebo-controlled study 
investigated the role of a probiotic formulation from the 
strains Bifi dobacterium longum and Lactobacillus rauteri LRE02 in 
reducing traditional uremic toxins derived from the microbiota 
in patients with advanced CKD, concluding that probiotics, in 
association with a low-protein diet, they generate remarkable 
effects in the attenuation of oxidative stress [20].

A once-daily dose of 350 billion CFU of Lactobacillus 
rhamnosus GG has also been shown to improve intestinal 
dysbiosis and attenuate the production of gut-derived uremic 
toxins [26]. So, probiotics can act as part of the therapeutic 
process in delaying the progression of chronic kidney disease.

Corroborating the probiotic therapeutic competence in 
reducing levels of these metabolites, a study revealed that 
the consumption of a symbiotic meal for 7 weeks, including 
extruded sorghum and the probiotic Bifi dobacterium longum 
BL-G301, reduced levels of p-CS and IS toxins, colonic pH 
and urea in hemodialysis patients. That is, there is a probiotic 
contribution to the reduction of systemic infl ammation and 
oxidative stress [24].

Regarding the indicators of reduction of nephrotoxicity, 
according to a randomized clinical study, a dose of 16 billion 
CFU per day of Lactobacillus casei shirota, administered for two 
months in patients with CKD in stages 3 and 4, was able to 
reduce urea levels [23]. Another study indicated that the use of 
synbiotics may be promising to contribute to the improvement 
of anemia in chronic renal patients [28].

Furthermore, regarding the clinical parameters, one of the 
analyzed alterations most correlated with chronic kidney disease 
was the reduction of the genera Akkermansia, Lactobacillus, 
Parasutterella, and Clostridium IV in the microbiota of chronic 
kidney patients. This fi nding suggests that mainly Akkermansia 
and Lactobacillus are promising diagnostic biomarkers for CKD, 
contributing to the understanding of the role of the microbiota 
in clinical criteria and, probably, in therapeutic actions [27].

It was also observed that after treatment with Lactobacillus 
rhamnosus GG, analysis of the fecal microbiome showed a 
reduction in the diversity and relative abundance of pathogenic 
proteobacteria compared to the placebo group (0.76 ± 
0.32% versus 18.37 ± 9.19 %). Furthermore, gram-positive 
anaerobes commonly higher in a healthy gut were increased 
in the probiotic group compared to placebo, suggesting that 
probiotics may alter the structure of bacterial phyla in this 
microbiome [26].

Regarding the control of harmful substances, benefi cial 
effects of the use of probiotics were detected in the context of 
chronic kidney disease, involving the prevention of the increase 
in the serum level of Lp-PLA2. In addition, the study was able 
to conclude the reduction in the dose of antihypertensive drugs 
and loop diuretics observed in the group that used probiotics, 
using a probiotic composition of 5 x 10 of Bifi dobacterium 
longum and 1 x 109 Lactobacillus rauteri in the formulation, with 

improvement blood pressure and extracellular fl uid volume 
balance. It was also observed that 17% of patients in the 
probiotic group required renal replacement therapy, while 50% 
of patients in the placebo group required such therapy [20].

Although there are indications of possible benefi cial 
repercussions in the use of probiotics to alleviate the 
cardiovascular impairment of chronic renal patients, there 
were controversial results, as in the research that used 9 × 1013 
colony-forming units per day of Streptococcus thermophilus, 
Lactobacillus acidophilus and Bifi dobacteria longum for 3 months, 
and concluded that there are no signifi cant differences, in 
the short term, in the level of the trimethylamine-N-oxide 
metabolite, which may favor the development of cardiovascular 
diseases [23]. 

Controversies in the administration of probiotics as 
adjunctive therapy

Studies evaluating the effectiveness of probiotics in CKD 
indicate different results and advise that probiotic therapy 
should be chosen with consideration in the case of patients 
on hemodialysis, demonstrating that this adjuvant therapy in 
patients with CKD calls for further studies [23]. Accordingly, 
it has been shown that the effect of intestinal dysbiosis on the 
production or pathogenesis of infl ammatory factors in CKD has 
not been extensively studied so far [27].

Although several benefi ts linked to the use of probiotics 
in chronic renal patients have been reported, challenges and 
controversies regarding clinical benefi ts still persist. Such 
doubts can be exemplifi ed in a study in which, after 3 months 
of probiotic supplementation, no benefi ts were observed in 
biochemical parameters and infl ammatory markers in patients 
with CKD, although other studies with favorable results were 
recognized. Such supplementation failure may stem from the 
unfavorable environment in which the strains were introduced. 
In this case, patients were divided into probiotic and placebo 
groups, using 3 capsules of probiotic and placebo per day, 
respectively, for 3 months. These capsules contained 30 billion 
live bacteria each, totaling 90 billion Colony-Forming Units 
(CFU) per day, including Streptococcus thermophilus, Lactobacillus 
acidophilus and Bifi dobacteria longum strains [23].

Due to cases that presented therapeutic failure, such as 
the one mentioned above, the role of probiotics in CKD is not 
fully understood. For example, in the case of a randomized 
clinical trial, despite revealing an improvement in dysbiosis, 
it obtained similar results in proteinuria levels in the placebo 
group and the probiotic group. Additionally, the study revealed 
reduced levels of albuminuria, after 12 weeks of treatment, in 
the probiotic group, however, at the end of probiotic therapy, 
the results in this criterion also became similar to those of the 
placebo group [26].

 Thus, despite the promising results of the use of probiotics 
in the correction of dysbiosis, the exact mechanism of how 
probiotics contribute to kidney health remains, in part, 
misunderstood. In this sense, an obstacle to conclusions about 
studies with probiotics is that there are many variables, such 
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as strain diversity, heterogeneity of the studied population, 
limited sample size, different experimental designs, different 
treatment periods, and others, limiting comparisons between 
studies [23].

Discussion

The intestinal microbiota is responsible for maintaining 
the Gastrointestinal Tract (GIT) and controlling systemic 
homeostasis, as a quantitative and/or qualitative imbalance 
is responsible for the pathogenesis of many diseases, such 
as chronic kidney disease [11,29]. In this chronic disease, 
interactions between intestinal dysbiosis and the progression of 
CKD have been demonstrated, as this causes the accumulation 
of nitrogenous waste, resulting in disorders of secretion, 
absorption, and motility of the GIT [18].

Such pathology generates profound changes in the 
composition of the intestinal microbiome and in the disruption 
of the structure and function of the intestinal epithelial 
barrier [30]. These alterations contribute to the formation of a 
dysbiotic intestine, in addition to promoting the production of 
toxic bacterial metabolites that can contaminate the peripheral 
blood and develop endotoxemia [31,32].

After analyzing several studies, it was observed that most 
of them worked with similar microorganisms, which include 
bacteria of the Bifi dobacterium and Lactobacillus genera, 
with reported benefi cial results, such as a decrease in urea, 
ammonia, and plasma concentrations of p-cresol and indoxyl 
sulfate [12,33]. Another benefi t reported with the use of 
probiotic strains is that they probably contribute to the increase 
in populations of bifi dobacteria, known to play a protective role 
in the barrier of the intestinal mucosa, in addition to helping 
to reduce pro-infl ammatory cytokines and endotoxins [34,35].

These probiotic bacteria have been shown to contribute to 
immune function, promote vitamin synthesis, and block the 
growth of other harmful bacteria and possible generators of 
uremic toxins. Such results support the fi nding that indicates 
improvements in the maintenance of the glomerular fi ltration 
rate from the therapeutic consumption of the formulations, 
which reduces the levels of toxic products [3,5,36]. The most 
widely studied uremic retention solutes derived from microbial 
metabolism that were associated with an increased risk of 
kidney disease progression were indoxyl sulfate, p-cresyl 
sulfate and trimethylamine-N oxide (TMAO) [37,38].

In addition, an important biomarker of infl ammation, CRP, 
is noted, which signifi cantly increases in patients with CKD 
compared to healthy individuals. That said, many studies have 
shown that probiotic therapy could decrease the infl ammatory 
state of these patients, while in others the results were 
irrelevant [29].

In this scenario, despite the questions and controversies in 
some studies, it is understood that probiotics are associated 
with the improvement of the host’s immune response and 
infl ammatory state. So, it is important to consider, in the context 
of CKD, that intestinal microbial alterations are characterized 
by bacteria that present urease-forming enzymes, uricase, 

indole and p-cresol [39,40]. It is therefore understood that 
uremic retention solutes are toxic metabolites, diffi cult to 
eliminate, and associated with impaired renal function and 
systemic infl ammation [41-44].

Thus, studies show that there are several correlations 
between intestinal dysbiosis and renal dysfunction, which 
indicates remarkable possibilities regarding the benefi cial 
effects of probiotics for the treatment of chronic kidney disease 
[9,45]. That is, the fi nding that patients with CKD have high 
levels of C-reactive protein and uremic toxins triggers the 
need to better understand the effects of improving the health 
of the intestinal microbiota in reducing the progression of this 
disease. Therefore, the mechanisms by which probiotics reduce 
levels of toxic by-products, mitigating the pro-infl ammatory 
secretion of cytokines and the pro-fi brotic response should be 
further investigated [46,47].

These mechanisms of action include the production 
of bacteriocins, competition with pathogenic bacteria for 
nutrients, blocking adhesion sites for pathogenic bacteria, 
maintenance of the intestinal barrier, and modulation of the 
immune response [48].

Another important consideration is the possibility of 
associating probiotic formulas with prebiotics, with a low-
protein diet, or with fi ber intake. So, to achieve more accurate 
results, it is important to investigate and compare the 
effectiveness of probiotic therapy when used separately or in 
conjunction with other nutritional interventions [7,18,48]. 
In line with this, the quantity and quality of proteins and 
fi bers can infl uence the production of uremic toxins and the 
composition of the intestinal microbiota [49].

It is worth mentioning that it is important to warn patients 
about the risks of using probiotics deliberately and without 
medical indication, because, despite being benefi cial bacteria 
for the intestine, they can cause bacteremia due to an irregular 
response of the GIT [50,51].

Conclusion

It is concluded that the administration of probiotics has 
been shown to be benefi cial in the control and modulation of 
toxins derived from the altered microbiota in renal patients, and 
can be used as an adjuvant therapy. With this, it was observed 
that probiotics delay the progression of chronic kidney disease, 
and a possible mechanism of this effect would be the decrease 
in the formation of nephrotoxic substances derived from the 
intestine thus attenuating systemic infl ammation, although 
the effects and mechanisms do not fully clarify. of probiotics in 
the maintenance of the Glomerular Filtration Rate (GFR) and in 
the clinical repercussions.

On the other hand, there are still controversies about the 
use of this therapy, because although there are improvements 
in the biochemical manifestations of renal failure, such as the 
reduction in serum creatinine and urea concentrations, the 
effective impact on the preservation of GFR has not yet been 
fully confi rmed or understood, as such a measure requires 
more reliable exogenous markers.
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