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Abstract— Introduction: The aims of this study are to identify the effect of Kibow biotic (K.B. = RenadylTm) probiotic 
dietary supplements in decreasing the blood urea and serum creatinine in patients with chronic kidney disease (CKD) stages 
3 and 4 and to compare the effect of the (K.B.) on diabetic and non-diabetic CKD patients. Method: This was a prospective, 
randomized, double blind, placebo controlled, crossover study of probiotic bacteria dietary supplement (Kibow=KB) 
conducted on 25 outpatients with CKD stage 3 and 4. In this studywe divided the patients into two groups: Group A, 11 
Diabetic patients, received the probiotic bacteria in the formulation (KB). Group B, 14 non diabetic patients received the 
placebo. After 3 months, cross over was made between the two groups. Results: In comparison with the placebo period, 
blood urea levels were significantly lower during the KB treatment for both groups. Conclusion: The Renadyl probiotic 
dietary supplement is a safe product to be used in our patients with CKD stage 3 and 4 with significant decrease in blood 
urea in all the patients. There were no significant changes in serum creatinine in diabetic patients, because of the presence of 
neurogenic bladder and long term antibiotics used. 
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I. INTRODUCTION 
 
The number of patients with Chronic Kidney Disease 
(CKD) is risingworldwide and it now being 
recognized as a major public health concern that is 
threatening to reach epidemic proportions in the next 
decade. [1] 
In 2003, the prevalence of CKD in the US adult 
population was 11% (19.2 million). According to the 
stages, an estimated 4.3 % had stage three and 0.2 % 
had stage four. Aside from hypertension and diabetes, 
age is a key predictor of CKD, and 11% of 
individuals older than 65 years without hypertension 
or diabetes had stage three or worse CKD. [2] 
So according to the above study, almost 4.5 % of the 
US adult population has Stage three and four CKD. 
Reducing protein intake modifies the creatinine and 
lowers the blood urea in patients with CKD. 
Reducing protein intake in patients with chronic renal 
failure reduces the occurrence of renal death by about 
40% as compared with larger or unrestricted protein 
intake. [3] 
The human intestinal micro-flora is complex with 
total count of 1011-1012 colony forming units (CFU) 
per gram of stool. [4] Up to 80% of the body immune 
system is localized in thegastrointestinal tract, 
indicating enormous chemical activity occurring in 
the intestine. [5] 
The bowel proffers unique opportunity to modulate 
immune responsiveness, prevent or treat diseases 
arising in this organ and to remove or modify uremic 
toxins in a therapeutic regimen. In this regard, uremic 
toxins constitute over 100 different metabolites, most 

of which diffuse into the bowel as a result of the 
kidney inability to filter these waste metabolites. [6] 
Probiotic bacteria are commonly defined as live 
micro-organisms, which, when administered in 
adequate amounts, confer a health benefit to the host. 
[7, 8] 
 Bacteria engineered to catabolize non excreted 
nitrogenous wastes within the intestine (termed 
probiotic bacteria) after testing in azotemic rats and 
miniature pigs, are now being fed to patients with 
CKD in multicenter clinical trials. Normal healthy 
bowel contains one to two Kilograms of microbes and 
these are present as several hundred trillions CFU. 
Therefore, consumption of 90 Billion CFU per day is 
clinically safe and can be compared with oral 
consumption of 400-500 mg of common active 
pharmaceutical like ingredients available as over the 
counter products. The oral ingestion of a probiotic 
bacterial regimen in patients with CKD was well 
tolerated, with a decrease in blood urea nitrogen and 
uric acid and possibly contributing to improve quality 
of life. [9] 
There are possibilities of the bowel acting as a 
substitute for kidney function in CKD/end stage renal 
disease. Three concepts are highlighted as potential 
means by which bowel function can serve as an 
alternative to renal filtration: oral sorbents, diarrhea 
therapy and bacterial- enzyme nitrogen recycling 
within the gut. Symptomatic complaints attributed to 
CKD decrease during administration of probiotic 
bacteria. [10] 
The probiotic RenadylTm, formerly named Kibow 
(KB),is formulated with food grade, gram positive 
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bacteria. Each enteric coated (for targeted ileo- cecal 
delivery) capsule contains a mixture of Streptococcus 
thermophilus, Lactobacillus acidophilus and 
Bifidobacteriumlongum, for a total of 1.5×1010 CFU. 
Streptococcus thermophilus actually utilizes urea/ 
creatinine/uric acid as nutrients for its increased 
growth and survival.  As for Lactobacillus 
acidophilus, studies have shown that dialysis patients 
who were given freeze dried L. acidophilus have 
reduced concentration of toxins (methylamine, 
nitrosamines and several other carcinogenic amines) 
in blood stream. In addition, it also helps to prevent 
the growth of pathogenic bacteria in small bowel. 
Bifidobacteriumlongum utilizes various phenolic and 
indole metabolic toxic compounds in colonic region 
as its nutrients for growth. Because these microbes 
literally use these toxic waste products as their food, 
these three bacteria help cleanse the blood stream of 
urea and uric acid. They also help keep creatinine 
levels in check, giving the kidney a rest by taking on 
some of their work. 
There is significant reduction of blood urea nitrogen 
(BUN), enhanced well-being, and absence of serious 
adverse effects, all of which support the use of the 
chosen probiotic formulation for bowel based toxic 
solute extraction. [11] 

 
II. THE AIM OF THE STUDY 

 
1. To study the effect of KB in decreasing the blood 
urea and serum creatinine in patients with CKD stage 
three and four. 
2. To compare the effect of the KB on diabetic and 
non diabetic CKD patients. 
 
III. METHOD 
 
This was a prospective, randomized, double blind, 
placebo controlled, crossover study of probiotic 
bacteria dietary supplement Renadyl (KB) conducted 
in Iraq, Sulaymaniyah city, at outpatient nephrology 
clinic. The study started first on 50 patients, but 
because of unavailability of the product and 
irregularly taken, only 25 outpatients with CKD stage 
three and fourfinally were included, (11 patients were 
diabetic and 14 patients were non diabetic).Patients 
were treated and followed up from April 2010 to June 
2012. 
Approval of the ethical committee was taken and 
formal consent wastaken from all patients prior the 
start of the study.  
In this study we dividethe patients into two groups; 
Group A, 11 Diabetic patients, received the probiotic 
bacteria in the formulation, KB; Group B, 14 non 
diabetic patients received the placebo. (First period, 
for three months). 
After three months, cross over was made between 
both groups. Group A, then received the placebo and 
group B received the probiotic bacteria. (Second 
period, for further three months). 

This study design was chosen in an outpatient setting 
so that each patient was considered as a control 
subject in both arms of the study, i.e., each patient 
acted as his or her own control, (Each patient during 
the placebo period act as a control). 
The following assessments were conducted; medical 
history, documentation of disease, physical 
examination, measurement of biochemical markers 
(Blood urea, Serum creatinine (both measured in 
mg/dl), creatinine clearance, complete blood count, 
and urinalysis. Ultrasonography of kidneys, ureters 
and bladder were done also. Dietary advice was given 
and the study product/ placebo were dispensed. 
Patients were periodically examined every month for 
three month- periods for both groups. Physical 
examination and complete laboratory testing were 
performed at each visit.  
One capsule of Renadyl dietary supplement is 
administered once daily for five days then the dose 
increased by one extra capsule every five days. Then 
after that (after 15 days) the dose was increased to 
two capsules, three times daily with meal, for daily 
dose of 9×1010CFU. 
 
The results of renal function tests were taken at the 
end of the second and the third month, the mean 
results of them were chosen as the effect of formula 
on that group (placebo or kibow effect). The changes 
(the differences) in these parameters were measured 
at the end of study (Placebo value minus the kibow 
value) to represent the effect of the product on that 
parameter (Placebo – Kibow) 
 
IV. INCLUSION AND EXCLUSION CRITERIA 
 
The study included all patients with abnormal serum 
creatinine (1.7 mg/dl and above that they fit with the 
definition of stage 3 and 4 CKD), and all the patients 
were between 18 and 85 years old. The following 
exclusion criteria were used; pregnant and nursing 
women, refusal to take the product, active 
dependency on drugs or alcohol, HIV/ liver disease 
and any medical or psychiatric condition that would 
interfere with the results. 
 
V. STATISTICAL METHODS 
 
The data were entered into a Microsoft Access 
Spreadsheet. After data cleaning, the data were 
interpreted using SPSS (Statistical Package for the 
Social Sciences-version). 
Descriptive statistics (numbers, percentages, means, 
and standard deviation, minimum and maximum) 
were calculated for all variables, and analytical 
statistics were done to find the relation between 
variables.  
Association between variables was detected by using 
the appropriate statistical tests like t-test, and analysis 
of variance (ANOVA).  A p-value ≤ 0.05 was 
considered as significant. 
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VI. RESULTS 
 
Twenty-five patients were enrolled in the study, 11 of 
them were diabetic (group A) and 14 were non 
diabetic (group B). Patients’ demographic 
information and the levels of the biochemical 
parameters are presented in Table 1 and 2. 
Patients’ age ranged from 25 to 85 years (mean age is 
54.5). Fifteen patients were males and 10 were 
females. 
All of them completed the study (at least 6 months), 
whereby they received the Renadyl probiotics dietary 
supplement for 3 months.. 
While a host of biochemical parameters were 
measured, this study focused primarily on blood urea 

and serum creatinine (in milligram per deciliter). The 
results of renal function tests were taken at the end of 
the second and the third month, the mean results of 
them were chosen as the effect of formula on that 
group (placebo or kibow effect). 
 
The differences in these parameters were measured at 
the end of study (Placebo- kibow) to show the effect 
of the product on that parameter. Table 3 shows the 
renal function parameters among the diabetic and non 
diabetic patients, as it shows that there is no statistical 
difference in these parameters between both groups 
(the diabetic and the non diabetic group). 
 

 
Table 1. Patients’ demographic information and the levels of the biochemical parameters in diabetic 

patients (group A). All biochemical parameters are in mg/dl. 
 

 
 
Table 2. Patients’ demographic information and the levels of the biochemical parameters in non-diabetic 

patients (group B). All biochemical parameters are in mg/dl. 
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Table 3.  Renal function parameters among diabetic 
and non-diabetic patients 

 
 
In comparison with the placebo period, blood urea 
levels were significantly lower during the KB 
treatment for both groups (diabetic and non diabetic). 
However, the serum creatinine changes were not 
significant in diabetic group, but they were significant 
in non-diabetic group, as shown in Tables 4 and 5. 
 
Renal function tests (blood urea and serum 
creatinine) were significantly decreased in all patients 
(As one group study), as it is shown in Table 6. 
 

Table 4.  Changes in renal function parameters in 
diabetic group (group A) 

 
 

Table 5. Changes in renal function parameters in 
non- diabetic group (Group B) 

 
 

Table 6.  Changes in renal function parameters in 
both groups (A & B) 

 

Regarding the effect degree of KB (placebo- KB), 
which was represented by the mean change (the 
decreasing value) on the blood urea of all patients 
was 30.16 mg/dl (26.65 for diabetic and 33.14 for non 
diabetic group). While the mean change (the 
decreasing value) of serum creatinine of all patients 
was 0.71 mg/dl (0.80 for the diabetic and 0.63 for the 
non diabetic), with no significant difference between 
both groups, as shown in Tables  7. 
 
There was a little effect of the KB on the serum 
creatinine on 6 of the patients, who needed chronic 
antibiotic medications (for more than 2 weeks per 
month). As shown in the non diabetic patients’ 
number 2, 3, 10, 11, (changes were 0.2-0.3 mg/dl), 
and in the diabetic patients’ number 1, 4. The 
investigations (that were done for them latter on) 
showed that they had neurogenic urinary bladder with 
chronic urinary tract infections secondary to 
uncontrolled diabetes. 
 
Physical complaints including bloating and 
flatulence, were observed in 2 of patients that started 
the medications at a dose that is recommended by the 
company (which is the immediate starting with 2 
capsules three times daily), and they stopped the 
treatment temporarily, but when the product was 
gradually taken as mentioned before in the method, 
no one had any of the side effects.  

 
Table 7. Mean changes indicators among diabetic 

and non-diabetic 

 
 

VII. DISCUSSION 
 
The small sample size imposed the main limitation in 
analysis of results in this pilot study as many patients 
were not included in the study because they didn’t 
finish the Renadyl course, due to limitations in the 
availability of the product. Previous studies faced the 
same problem. A study that was performed in Canada 
in 2008, where the number of patients was 13 [9]. 
Other study was performed in USA, Canada, Nigeria 
and Argentina (multicenter study) in 2009, where the 
number of the patients was 46[11]. 
 
 No one of the patients withdrew from the study 
because of adverse effects of the probiotics product. 
No increase in the biochemical markers were seen in 
any of the patients observed during the period of the 
study. 
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There was significant decrease in the blood urea and 
the serum creatinine, when the patients took the 
Renadyl probiotic product (the patients as a whole), 
with no deference between the diabetic and non 
diabetic group regarding the blood urea. But 
regarding the serum creatinine, there were significant 
changes only in non diabetic patients. This was 
different from another study, where there was 
significant decrease in the blood urea nitrogen only 
[13]. This may be explained by three reasons; first, 
other studies only involved the patients with serum 
creatinine of more than 2.5mg/dl, while in this study 
we included patients with serum creatininefrom 1.7 
mg/dl (as they fit with definition of CKD stage 3). So 
the early starting of the probiotics may give a better 
effect on the results. The second reason; in previous 
studies they took the average figures of serum 
creatinine monthly, for three months during the 
Renadyl course, while in this study we took the figure 
which represent the mean of results at the end of 
second and the third month of treatment, because the 
product was given gradually and suspected to have 
the best effect of the product after 2-3 months. The 
third reason; in other studies all patients were 
included in one group either diabetics or not and no 
antibiotic history was taken into account as it may 
have affect on the results. 
 
The study observed a little effect of the product on 
the serum creatinine in some of the patients that they 
received antibiotics for long time (more than 2 
weeks/month), so the study suggest that the product 
was less effective in patients with repeated attacks of 
urinary tract infections and pyelonephritis and in 
diabetic patients with neurogenic bladder 
(urodynamic studies to those patients confirming the 
diagnosis latter on). This important observation was 
not mentioned by any of other studies [9,11]. 
 
The gradual starting of the product (as mentioned in 
the method), eliminated the chance of having the side 
effects of the Renadyl product. No patient had any of 
the side effects on the long term using of the product. 
This was different from other studies, as there were 
mild physical complaints including bloating, 
flatulence and diarrhea in some of their patients [9, 11].  
 
RECOMMENDATION 
 
Further studies are needed to confirm the beneficial 
effect of the Renadyl product on larger group of 
patients, for longer period, with different (may be 
less) doses of the product. Also to compare the effect 
of the product between the controlled and non 
controlled blood sugar diabetic patients, and exclude 

diabetic patients with neurogenic bladder from the 
studies.  
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