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ABSTRACT

Background: A synbiotic dietary supplement Renadyl™, which is being used by over 3000 CKD customers,
was studied in a customer survey. The focus was health status and Quality of Life (QoL). Methods: Survey
questionnaires were sent to 951 current repeat customers of Kibow Biotech Inc. Of those, 117 were excluded
due to mailing errors and other reasons. The final sample size was 834. Results were tabulated and analysed
using Statistical Analysis Software (SAS) V9.2 and Microsoft MS Excel. Results: A total of 168 responses were
received (20% response rate, 42% female, 47% male, ages 12-98 years). A majority (85%) were over 51 years
of age, in stage Il or IV of kidney disease (58%) with at least one comorbid condition (77%), and almost half
(48%) were retired. A majority (61%) reported experiencing at least some or even great improvement since they
started taking Renadyl™. Statistical analysis indicated a significant difference (p<0.0001) in distributions in
quality of life when comparing responses before and after taking Renadyl. Multivariate analysis indicated that
the duration of Renadyl™ administration (p<(0.0001), employment (p<0.012), comorbidity (p<0.012), and
Glomerular Filtration Rate (GFR) (p<0.0015) were significant factors influencing the reported quality of life.
Even the disabled respondents all reported significant improvement. Conclusions: Renadyl™ appears to provide
at least some benefit in all stages of CKD and with a variety of comorbid conditions. It does not interfere with
any other medical treatments, including dialysis. It appears to have a stabilizing effect on the overall health
status and quality of life, maintaining or improving kidney health in particular. These findings reinforce the
results of our 2013 survey and highlight the possible potential of modulating the gut microbiome with
specifically chosen combination of probiotic strains and prebiotics. Further adequately powered studies that
could establish a clearer correlation between Renadyl™ and its impact on GFR are warranted.
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INTRODUCTION

Kidney disease is the ninth leading cause of death in the U.S. [1], with over 660,000 End-Stage Renal
Disease (ESRD) patients (most of them on dialysis) and more than 30 million (13.6% of adult U.S.
population) in earlier stages of Chronic Kidney Disease (CKD) [2]. Over 2 million people receive
either dialysis or a kidney transplant worldwide, however this may be represent just 10% of the
population who need it [3]. As the population ages, the epidemiology shifts to chronic metabolic
diseases, such as obesity, diabetes and high blood pressure, all contributing factors to kidney disease.
The annual cost of ESRD, according to U.S. Renal Data Systems, is $50 billion, while that of CKD, in
Medicare patients alone, is another $45.5 billion. It is likely that people in the U.S. and globally will
have a major health crisis in kidney disease in the coming years. A recent review and meta-analysis
has shown that CKD has a high global prevalence between 11 to 13%, with the majority being in
stage 3 of CKD [4].

The role of the digestive system [5], as well as inflammation [6] and oxidative stress [7, 8] in kidney
disease progression has been emphasized by researchers in the past decade. Current data have
highlighted an integrated and perhaps a causal relationship between the observed clinical outcomes
and the role of an activated immune system in uremia [9]. In recent years, Kidney International
reviewed the role of microbial imbalance (dysbiosis) in CKD and the extent to which the gut
microbial population might play a permissive role in the generation or assist in the degradation
(perhaps even both) of many of the uremic toxins [9, 10].
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The use of probiotics and prebiotics in health and illness has expanded rapidly. A simple search of the
National Institute of Health (NIH) clinicaltrials.gov registry for “probiotics” brought up 810 clinical
studies [11]. Though we have accumulated some scientific evidence to substantiate their use in
conditions and illnesses such as chronic kidney disease (CKD), we must continue to study their
therapeutic potential whenever mechanisms that explain illnesses and adverse conditions provide the
scientific basis for use. As the safety and health benefits are established, it is reasonable to anticipate
that probiotic bacteria will be incorporated into a growing number of clinical regimens, either on their
own or as an adjunct/part of a combined treatment, including kidney disease.

Over the past 15 years, the potential utilization of oral sorbents and probiotics as complementary
strategy for CKD has continuously been explored, both in vitro and in vivo [12], in rat and mini pig
animal trials [13,14], in veterinary trials [15], and in human clinical trials with CKD stages 3 and 4
patients [16-19]. The first patented and proprietary probiotic dietary supplement formulation to
maintain kidney health was developed in 2009 — KibowBiotics® (now Renadyl™, Kibow Biotech,
Inc., Newtown Square, PA, USA), containing S.thermophilus KB 19, L.acidophilus KB 27 and
B.longum KB 31 strains, with a total of 45 billion colony forming units (CFU) per capsule. It uses
“enteric toxin removal technology” to specifically target and reduce several uremic toxins that diffuse
from circulating blood across the bowel and contribute to CKD. Throughout the entire R&D process,
Renadyl™ has shown the ability to utilize various nitrogenous uremic toxins as nutrients for growth
of the beneficial gut microbial population, thus keeping the toxins from accumulating to highly toxic
levels in patients with CKD. Unlike many untested probiotic supplements available on the market,
Renadyl™ has the advantage of having proven scientific validity [12-19]. The results of the
randomized human clinical study in ESRD patients (CKD stage 5) on hemodialysis clearly indicated
the safety of usage of Renadyl with reduction in the gut derived uremic toxins like indoxyl
glucuronide [20]. Due to limited patient sample size, the efficacy of Renadyl in patients undergoing
hemodialysis could not be adequately assessed [20].

Renadyl™ has been available for purchase since 2010 via the company’s own online store only. Since
then, a solid base of long-term repeat customers has been established and continues to grow. Given
the overwhelmingly positive feedback from these customers, a need to systematize this anecdotal
evidence became apparent, and the first customer satisfaction survey was conducted in the fall of 2013
[21]. The aim of that survey study was to collect information about the quality of life and health status
of the customers that had been using Renadyl™. Subsequently, in the winter of 2015, an abbreviated
customer survey was conducted again, to collect basic information on the quality of life and health
status of Renadyl™ customers and to compare the results to those of the previous study. The results of
this 2015 survey are presented below.

METHODS

A survey questionnaire similar to the one we used for our previous survey was designed, using the
combined expertise gleaned both from experience in medical/healthcare professions, including public
health, and from sociological training and social science research methods. To ensure the internal
validity of the questionnaire, internal controls were used, such as question rephrasing and repetition.
During the week of November 16th, 2015, almost one thousand surveys were mailed out to all of the
current repeat customers (n=951). As an incentive to complete the survey, all respondents were
offered a 25% discount on their next order of Renadyl™. We indicated November 30, 2015 as the
preferred response date, but we continued collecting the incoming surveys until December 31. In
addition, to increase the response rate, an e-mail solicitation to fill out the survey was sent out on
December 15, using our database and e-mail service with Constant Contact.

Out of 951 questionnaires mailed, 117 were excluded from the sample for various reasons: returned to
sender by the U.S. Postal Service (n=70, mostly due to insufficient address information, inability to
forward the mailing, or other mailing issues), the addressees refused to fill out the survey (n=5) or
returned an incomplete survey (n=22), had passed away (n=7), had given the product to their pets with
kidney issues (n=7), or simply mailed in the filled-out questionnaire significantly later than we had
originally asked (n=6). The final sample size was 834 potential respondents.

Statistical Methods

The Quality of Life data (QoL) was first analyzed univariately by the Cochran-Mantel-Haenszel
method for testing the repeated ordinal responses.
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For the multivariate analysis, the PROC GENMOD procedure in SAS was employed also due to the
ordinal nature of the responses (specifically, the GEE method — Generalized Estimating Equations).
This multinomial model allowed us to test whether the patient’s QoL changed over time and also
allowed us to correct/test the significance of other factors such as patient age, gender, and GFR. The
model generates p values for each variable included in the model as well as odds ratios along with
95% confidence intervals.

This is a robust repeated-measures analysis. The GENMOD procedure (SAS) uses generalized
estimating equations to account for non-independent data collected over time. Due to the fact that
repeated measurements within patients may be correlated, this procedure allows one to model a
“correlation structure” of the repeated measurements, commonly referred to as a covariance pattern.
This accurate estimate will allow for improved estimates of the standard errors of measurement, and
therefore more powerful tests. The exchangeable structure provides the best fit.

P values <0.05 were considered statistically significant but were not adjusted for multiple
comparisons and any inflation of the type | error. Data were analysed using SAS system software
(SAS Institute Inc., Cary, NC).

RESULTS

Of 834 potential respondents, n=168 returned their questionnaires, a response rate of 20%.
Subsequently, 21% of the respondents (n=36) claimed the offered discount. All results are reported
below, and the percentages refer to a fraction of the total number of respondents (n=168), unless
otherwise indicated.

A. Demographics

The demographics of the sample population are presented in Figure 1. Over four fifths (n=143, 85%)
of the respondents were older than 51 years, almost three quarters (n=121, 72%) — older than 61 years,
and over a third (n=65, 39%) — older than 71years. Males (n=79, 47%) slightly outnumbered females
(n=71, 42%). Almost one half (n=80, 48%) of the respondents were retired, another third (n=51, 30%)
—employed or self-employed.

Survey Demographics
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Figurel. Survey Demographics, n (%), (n=168)
B. Epidemiology

The epidemiological characteristics of the study population are presented in Table 1. The majority of
respondents (n=118, 70%) were diagnosed with CKD after turning 51 years old. Just over half (n=93,
55%) were diagnosed when they were already in Stage 3 or 4 of the disease, while a quarter (n=42,
25%) — when they were still in Stages 1 or 2. In addition, 58% of the respondents (n=97) reported
being in Stages 3 or 4 of CKD at the time of their last doctor’s visit, while another 17% (n=29) — in
Stage 5. The majority (57%, n=96) had their last doctor’s visit sometime between July and December
of 2015. Please see the Discussion section for a detailed analysis of these results.

When asked about the cause of their CKD, the respondents most frequently cited hypertension (17%,
n=28), an unknown cause (15%, n=25), diabetes (14%, n=23), and Polycystic Kidney Disease (PKD)
(8%, n=13). In addition, a variety of other urinary system problems (10%, n=17), medication-related
causes (11%, n=19), as well as immune (6%), hereditary (5%), age-related (4%), cancer-related (4%),
surgery-related (3%), or other cardiovascular causes (2%) were cited.
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More than a third (38%, n=64) of the respondents reported being anaemic, with half of those (n=30)
receiving either erythropoietin or other anaemia treatments. Over a third (35%, n=61) had been
advised about the need for dialysis or kidney transplant treatment or had already received/started
treatment, which is approximately consistent with the proportion of the respondents being in Stages 4
(severe) and 5 (ESRD) of CKD (41%, n=68) at the time of their last doctor’s visit.

Tablel. Survey Epidemiology, n (%), (n=168)

Age at CKD diagnosis, Cause of CKD Anemic
years
<18 7 (4%) PKD, other kidney 30 (18%) No 101 (60%)
19-40 24 (14%) Hypertension 28 (17%) Yes 64 (38%)
41-50 13 (7%) Unknown 25 (15%) No answer 3 (2%)
51-60 32 (19%) Diabetes 23 (14%)
61-70 51 (30%) Medication 19 (11%) Advised of
Dialysis/Transplant
71-80 23 (14%) Immune 10 (6%) No 88 (52%)
81> 12 (7%) Hereditary 8 (5%) Yes 61 (36%)
No 6 (4%) Other 20 (12%) No answer 19 (11%)
answer
CKD Stage At diagnosis At last visit At start of Most recent
Renadyl
No CKD 6 (4%) 6 (4%) 6 (4%) 8 (5%)
1 (90> 16 (10.5%) 9 (5%) 9 (5%) 8 (5%)
mL/min)
2 (60-89) 26 (15.5%) 16 (9.5%) 9 (5%) 12 (7%)
3A (45-59) 29 (17%) 24 (14%) 27 (16%) 25 (15%)
3B (30-44) 28 (17%) 28 (17%) 29 (17%) 27 (16%)
4 (15-29) 36 (21%) 45 (27%) 46 (27%) 43 (25.5%)
5 (<15) 15 (9%) 29 (17%) 19 (11%) 26 (15.5%)
No answer 12 (7%) 11 (6.5%) 23 (14%) 19 (11%)
Medical conditions* Comorbidities (Conditions 1- Other conditions
6)
1-Diabetes 43 (26%) None 39 (23%) Autoimmune 5 (3%)
2-Hypertension 98 (58%) 1 65 (39%) Arthritis 4 (2%)
3-Heart 35 (21%) 2 38 (23%) COPD/asthma 4 (2%)
Disease
4-Obesity 22 (13%) 3 19 (11%) Hypothyroidism 4 (2%)
5-Cancer 13 (8%) 4 5 (3%) Gout 3 (2%)
6- 18 (11%) 5 2 (1%) Osteoporosis 3 (2%)
Gastrointestinal
None of the 23 (14%) Others <2% ea.
above
No answer 16
(9.5%)

*Percentages do not add up to 100% due to comorbidities

Unsurprisingly, the majority of CKD patients suffered from either hypertension (58%) or diabetes
(26%), or both simultaneously (17%), the two leading risk factors for CKD. Moreover, 13% suffered
from obesity, a significant risk factor for both diabetes and hypertension (indeed, 86% of respondents
suffering from obesity also suffered from either or both conditions). Heart disease was a problem for
21%, while cancer — for almost 8% of the respondents, with 77% of the cases in both instances
comorbid with hypertension and/or diabetes. Just over 10% suffered from some type of
gastrointestinal (GI) disorder, with 65% of these cases comorbid with hypertension and/or diabetes.
Close to 9% of the respondents did not suffer from any additional medical conditions. Overall, given
the six listed conditions (diabetes, hypertension, heart disease, obesity, cancer, and gastrointestinal
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disorders) more than a third (39%, n=65) had at least one of these conditions, almost a quarter (23%,
n=38) — two comorbid conditions, a tenth (11%, n=19) — three conditions, and only a few (4%, n=7) —
four or five comorbidities.

Some of the other conditions reported by the respondents included endocrine or metabolic disorders
(5%, gout, hypercholesterolemia, hypothyroidism), a variety of autoimmune disorders (5%, allergies,
lupus, vasculitis, eczema, etc.), skeletal/joint problems (5%, osteoarthritis, osteoporosis), respiratory
conditions (4%, COPD, asthma, idiopathic pulmonary fibrosis), and mental or neurological disorders
(3%, depression/anxiety, bipolar, neuropathy, fibromyalgia).

C. Renadyl-Related Questions

The overwhelming majority of the respondents indicated that they took Renadyl for CKD (n=149,
89%), while a few (n=5, 3%) took it because of other kidney health-related conditions or as a general
preventative measure (Table 2). Most of the respondents (n=131, 78%) have been taking Renady! for
1 to 5 years, following the instructions on the package (n=129, 77%) (Table 3). The suggested dosage
was two capsules per day, taken one in the morning and one in the evening with meals. Those
reporting different regimes from the one provided in the instructions cited taking fewer capsules due
to cost (n=5), forgetting/missing doses (n=4), or quantity of pills (n=1), or taking more capsules to
increase effectiveness (n=4) (table 4).

The majority (=102, 61%) reported being in stages 3 or 4 of CKD when they started taking Renadyl,
while another 11% (n=19) — in Stage 5(Table 1 heading-at the start of Renadyl). The most recent
CKD stage was reported as stages 3 or 4 by 56% (n=93), as stage 5 — by 16% (n=26). Please see Table
1 heading-most recent and the Discussion section for a detailed analysis of these results.

Table2. Renadyl Related Questions, n (%), (n=168)

Do you take Renadyl™ to treat chronic kidney disease? Yes or No

Cumulative Cumulative
Answer Frequency Percent

Frequency Percent
Yes 149 90.3 149 90.3
No 16 9.7 165 100

Frequency Missing = 3
able3. Renadyl Related Questions, n (%), (n=168)

—

<1 year-23(14%)
Years of taking Renadyl 1-5 years-131(78%)
Missing-14(8.0%)

Table4. Renadyl Related Questions, n (%), (n=168)

Do you take Renady!l as per the instructions provided with the Renadyl package?

Cumulative Cumulative
Answer Frequency Percent

Frequency Percent
Yes 129 80.63 129 80.63
No 31 19.38 160 100

Frequency Missing = 8

D. Quality of Life and Impact of Renadyl™

The majority (n=137, 82%) reported their current wellness as being good to excellent, and only 2%
(n=4) — as poor (Table 5b). The corresponding responses for current energy were 72% (n=121) and
6% (n=10) (Table 5c). This may be compared to the respondents’ wellness at diagnosis, with only
59% (n=99) responding “good” to “excellent”, while 21.5% (n=36) — “poor” or “very poor” (Table
5a). The overwhelming majority was able to accomplish daily (82%) and quarterly (80%) activities,
while 14% and 15%, respectively, were able to do so only sometimes (Table 6). A large majority
(61%) of the respondents reported that Renadyl™ has made at least some (40%) or great (24.84%)
impact on their lives. Another 29.94% remained neutral. Only 5% (n=8) reported no impact
whatsoever, while none reported any negative impact on their life while they were taking Renadyl
(Table 7).
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Table5. Impact of Renadyl on Quality of Life

5a. How was your wellness when you were first diagnosed with kidney disease?

Cumulative Cumulative
Answer Frequency Percent
Frequency Percent
Excellent 12 7.5 12 7.5
Very good 34 21.25 46 28.75
Good 47 29.375 93 58.125
Fair 25 15.625 118 73.75
Poor 26 16.25 144 90
Very Poor 16 10 160 100
Frequency Missing = 8
5b. How is your current wellness:
Cumulative Cumulative
Answer Frequency Percent
Frequency Percent
Excellent 18 10.78 18 10.78
Very good 53 31.73 71 4251
Good 70 41.92 141 84.43
Fair 26 15.57 167 100
Poor 0 0 167 100
Frequency Missing = 1
5¢. How is your current energy?
Cumulative Cumulative
Answer Frequency Percent
Frequency Percent
Excellent 12 7.19 12 7.19
Very good 41 24.55 53 31.74
Good 68 40.72 121 72.46
Fair 36 21.56 157 94.01
Poor 10 5.99 167 100
Frequency Missing = 1
Table6. Quality of Life
Are you able to achieve your daily tasks or chores?
Cumulative Cumulative
Answer Frequency Percent
Frequency Percent
Yes 137 83.03 137 83.03
No 3 1.82 140 84.85
Sometimes 24 14.55 164 99.39
Never 1 0.61 165 100
Frequency Missing = 3
Are you able to achieve your quarterly tasks or chores?
Cumulative Cumulative
Answer Frequency Percent
Frequency Percent
Yes 135 82.32 135 82.32
No 2 1.22 137 83.54
Sometimes 26 15.85 163 99.39
Never 1 0.61 164 100
Frequency Missing = 4
Table7. Impact of Renadyl
How has Renadyl impacted your life? Please circle:
Frequency Percent Cumulative Cumulative
Answer Frequency Percent
Great improvement 39 24.84 39 24.84
Some improvement 63 40.13 102 64.97
Neutral 47 29.94 149 94.9
No improvement 8 5.1 157 100

Frequency Missing = 11
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E. Renadyl and Glomerular Filtration Rate

As CKD progresses the GFR number (which is an indirect measurement of the kidney’s ability to
filter uremic toxins) decreases. The higher the stage of CKD of the patient the worse the kidney
failure. Customers taking Renadyl saw an improvement in the GFR. 56 (40%) of customers were at
stage 3 of CKD before they started taking Renadyl. This number decreased to 41(28.87%) once they
started taking Renadyl on a daily basis (Table 8). This indicates that Renadyl can maintain and
improve kidney health in CKD patients and help kidneys from getting worse.

Table8. Effect of Renadyl on GFR (CKD stage)

What was your GFR or stage of kidney disease when you started taking Renadyl?

Cumulative Cumulative
Answer Frequency Percent
Frequency Percent
Normal/ no CKD 2 1.43 2 1.43
Stagel GFR>90 9 6.43 11 7.86
Stage2  GFR 60-89 9 6.43 20 14.29
Stage 3A  GFR 45-59 27 19.29 47 33.57
Stage 3B GFR 30-49 29 20.71 76 54.29
Stage4 GFR 15-29 46 32.86 122 87.14
Stage 5 (ESRD) GFR < 15 18 12.86 140 100

Frequency Missing = 28
What was most recent GFR OR Stage of kidney disease?

Cumulative Cumulative
Answer Frequency Percent
Frequency Percent
Normal/ no CKD 1 0.7 1 0.7
Stage 1 GFR > 90 8 5.63 9 6.34
Stage2  GFR 60-89 13 9.15 22 15.49
Stage 3A  GFR 45-59 25 17.61 47 33.1
Stage 3B GFR 30-49 26 18.31 73 51.41
Stage4  GFR 15-29 43 30.28 116 81.69
Stage 5 (ESRD) GFR < 15 26 18.31 142 100

Frequency Missing = 26

F. Statistical Analysis
Univariate Method — Cochran-Mantel-Haenszel statistics testing the Ordinal response

There was a difference in the distribution of Quality of Life (QoL) responses when comparing
respondents before and after taking Renadyl and the numeric values of QoL differed across time,
demonstrating improvement in Qol over time.

Table9. Summary Statistics for TIME (Before Renadyl vs. After) by QOL

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)
Statistic Alternative Hypothesis DF Value P value
1 Nonzero Correlation* 1 19.6597 <.0001
2 Row Mean Scores Differ 1 19.6597 <.0001
3 General Association 5 35.3613 <.0001

Multivariate Method — GEE Modeling (Generalized Estimating Equations for Ordinal Data — The
Proportional Odds Model)

The following factors were found to be significantly associated with an improved QoL: the actual
taking of Renadyl (TIME), respondents employed fared better than those not employed, the number of
other medical conditions or diseases a respondent was suffering from (comorbidities) affected the
respondent’s QoL adversely and GFR (the higher the value, the better). It is also important to note that
the following were tested for and found not to be associated with improved QoL: age, gender,
diabetes, anemia, duration on Renadyl.
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Table10. GEE model

Variable p value ODDS [95% Confidence Intervals]
Time <0.0001 2.22 [1.51, 3.27]
Working 0.0114 2.01 [1.18, 3.44]
Comorbidities 0.0115 2.23 [1.92, 2.66]
GFR 0.0014 1.25 [1.09, 1.40]
Tablell. pvalue for parameters not associated with Quality of Life

Age 0.85

Gender 0.26

Diabetic 0.47

Anemic 0.21

Erythropoietin 0.57

Dialysis 0.99

It was seen that the odds were 2.22 to 1 that a respondent was in an improved QoL category at time 2
versus time 1 (baselines measure). Similarly, the odds were 2.01 to 1 that a respondent currently
working was in a higher QoL category versus an unemployed (including retired or disabled). For each
additional comorbidity, the odds were 2.23 to 1 that a respondent’s QoL category declined. Similarly,
for each 15-unit increase in GFR, the odds were 1.25 to 1 that the patient’s QoL improved.

DISCUSSION

Overall, the results can be described as overwhelmingly positive, reinforcing the findings of the 2013
customer satisfaction survey [29]. The participants’ feedback conveys high level of satisfaction with
the product formulation, its safety and perceived efficacy. The table below shows a comparison of
results from our two surveys. The first one was done in 2013 and the present one in 2015 (Table 12).

Tablel2. Comparison of two surveys

Parameters 2013 2015
Number of Responders 147 168
ESRD CKD 5 25(17%) 29 (17%)
CKD3and 4 84(57%) 97(58%)
Quality of life-Increased sense of wellbeing(Mood , energy, fitness) [107(73%) 121(72%)
Improvement after taking Renadyl 108(73%) 120(72%)

The results also describe the expected significant variation in the health status of persons using
Renadyl™, depending on the stage of kidney disease, number of comorbidities, age and other salient
factors. Although it is generally deemed subjective health-related quality of life (QoL) is an important
measure of how disease affects the lives of patients [22, 23, 24]. While it is known that dialysis
patients have decreased QoL relative to healthy individuals, little is known about QoL of CKD
patients in pre-dialysis stages 1-4, before renal replacement therapy [25]. Therefore, the current
survey study contributes to the efforts to fill that particular gap in knowledge. Moreover, given the
increasing evidence that probiotics have a significant role to play in improving QoL in a variety of
conditions, such as, for instance, colorectal cancer [26], cystic fibrosis [27], or a variety of
gastrointestinal, immune and metabolic conditions [28, 29], the authors wanted to continue building
up the evidence base with regard to the effect of Renadyl™ on persons with CKD. That renal failure
patients have pathogenic gut microbes is now evident from a large number of researches. Studies by
Vaziri et al. [30] have shown that renal failure patients have an imbalanced gut microflora, while a
recent review of the studies with pro- and prebiotics summarized the role of the gut microflora in
uremia and CKD [31]. CKD patients suffer from gut dysbiosis which contributes to build up of
uremic toxins formed by the pathogenic gut bacteria. This in turn leads to poor QoL in Renal failure
patients. The gut microbiome is therefore an important factor to be addressed and restoring the gut
balance can improve the QoL. In addition, recent studies indicate that metabolites such as phenols and
indoles, which are also uremic toxins, come from colonic fermentation [32].Studies with Renadyl in
dialysis patients [ 20 ] showed that there was a decrease in the gut derived toxin-indoxyl glucuronide,
reduction in C-reactive protein and, patients experienced a better QoL. Secondly several of the survey
customers on Renadyl reported an improvement in their eGFR (Table 8) which indicated Renadyl
could stabilize kidney function and in turn impart a better QoL.
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To ensure the internal validity of the questionnaire, several controls were deliberately incorporated,
such as rephrasing and repetition of questions. The resulting responses to such questions demonstrate
close correspondence. In addition, data analysis itself provided additional corroboration in support of
internal validity. For example, as indicated in the Results section above, the proportion of the
respondents reporting having been advised about the need for dialysis or kidney transplant treatment
or already receiving treatment was consistent with the proportion of the respondents currently in late
stages of CKD (4 or 5). The correspondence between the responses about current medications and the
epidemiological profile of the respondents (Table 1) added another dimension to internal validation

A. Methodological Limitations

Uncertainty about the external validity, or representativeness, was among the major limitations of the
study. Inevitably, the sample used in this survey was selected according to convenience — all of the
current customers of Kibow. This was not a truly random sample, because Kibow’s customers
represent a self-selected sample of kidney disease patients who already view alternative medicine,
including dietary supplements and probiotics, either in a positive light or at least with suspended
disbelief. In other words, there was no possibility to control for placebo effect. In comparison with the
estimates based on the results of NHANES Il1, in the current sample CKD stages 4 and 5 are
overrepresented, stage 3 relatively underrepresented, while stages 1 and 2 - significantly
underrepresented [33]. This is understandable, however, as in stages 1 and 2 the signs and symptoms
of CKD are either still absent or very mild, and thus undiagnosed.

In addition, all of the results were self-reported, which is a common limitation of survey methodology
as far as the ability to ascertain the accuracy of such observations. At the same time, this can also be
considered as one of survey methodology’s strengths, since there is no other practically useful way to
easily and unobtrusively capture individuals’ perceptions and subjective experiences, which are
important factors to consider in any therapeutic situation.

B. Response Rate

The response rate of 20% may seem low at first glance — depending on the context, survey response
rates can reach 60 or 70% or higher. However, that usually requires several waves of reminders and
additional significant efforts to increase the rate of response. In this particular case, only one wave of
responses was collected with only one reminder sent electronically close to the end of the collection
period, and only the responses received within the first 1.5 months were included in the analysis.
There is some evidence to suggest that subsequent waves may have different characteristics and thus
make the results actually less representative [34]

Age is a significant factor and has been shown in prior research to affect the response rate [35, 36].
Considering that the customer population is skewed toward the elderly, CKD being a chronic disease
with an onset late in life, this also helps explain the relatively low response rate. Moreover, self-
administered survey questionnaires permit the respondents to examine the questions prior to making
the decision about participation, thus influencing the latter due to negative emotions connected to the
topic (i.e., fear of revealing personal information) or to perceived high burden of the questions (i.e.,
complicated reports of past behaviors, lookup of household records) and similar considerations [37].

In other words, low response rate was to be expected, given the unique demographic makeup of the
CKD population. Besides, in recent years, the basic inferential paradigm of survey research, which
assumes 100 response rates on a probability sample, has been challenged [37]. Survey designs seeking
high response rates entail high costs, usually generated by repeated efforts to obtain access to sample
units and to address any concerns of the sample persons [38]. This customer satisfaction survey was
limited with regard to funding access and was conducted at a minimal cost.

C. Non-Response Bias

An important issue that is sometimes connected to the low response rate is the nonresponse bias. Low
response rates are open to interpretation — the respondents may represent subgroups of the target
population, some subgroups may have systematically failed to respond or responded at a lower rate,
the results may be consequently biased to an unknown extent. Concern with bias is key if the survey
content is differentially perceived by population subgroups and if the response rate is low [34, 37].

In this particular case, potential subgroups can be identified as pre-dialysis (CKD stages 1-4) vs.
dialysis (CKD stage 5, usually). Most persons using Renadyl™ tend to be pre-dialysis patients, and so
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only less than a fifth of the respondents in this survey were in ESRD (end-stage renal disease, or CKD
stage 5). While dialysis patients can also benefit from using the product, the very fact of receiving
dialysis may be a factor affecting their willingness to use or ability to afford the product.

However, response rates alone are not good indicators of non-response bias. It is a well-developed
finding in the survey methodological literature that response rates by themselves are poor indicators
of non-response bias [39, 40]. The search for mechanisms that link nonresponse rates and
nonresponse bias should focus on the level of individual measures and not on the level of the survey.
To predict what survey estimates are most susceptible to nonresponse bias, we need to understand
how each survey variable relates to causes of survey participation [33]. It is also important to
understand non-respondents — often the reasons for not returning the questionnaire include one of the
following and more: never received it, never got around to it, too busy, forgot it or mislaid it,
completed but never mailed, came at a bad time (i.e., ill), thought received it by mistake, seemed too
long, not interested, never answer surveys [40].

D. Incentive

The survey methodological literature offers a number of techniques to increase response rates,
including, for example, pre-notification and incentives. However, none of these measures — including
incentives — is reliably related to the magnitude of nonresponse differences [37]. The use of incentives
has become fairly common, and there is agreement that incentives, both monetary and non-monetary,
increase overall response rates. The dilemma for survey researchers, then, is not whether to offer an
incentive, but what kind of incentive, at what value, and when in the survey process to offer it.
Generally, non-monetary incentives are less effective than monetary ones, and prepaid incentives are
more effective than those conditional upon participation [41, 42].

One of the reasons incentives may work is related to a norm of reciprocity, whereby the potential
respondent feels obligated to respond or return the favor by completing the survey. The recipient of
the incentive, having benefited, feels indebted to the giver. This obligation to return the favor is less
contingent on the value of the benefit received, than on the ethical principle of helping those who
have helped you. Viewed this way, an incentive valued not only for its perceived cash value, but also
because it represents the thoughtfulness and genuine appreciation of the giver [41]

This manner of thinking applied in the current study: since the respondents were Kibow’s active
customers, a 25% discount on the next order of Renadyl™ was deemed an appropriate reward for
taking the time to complete the gquestionnaire. As it were, only 21% of the respondents (n=36) chose
to take advantage of the discount

E. Stages of CKD

Four questions — asked the same type of question, asking the respondents to identify their stage of
CKD at various time periods: at diagnosis, as they started taking Renadyl™ and at last visit/most
recently. Please refer to Table 1 for the summary of responses to these four questions. To explain and
clarify the several discrepancies in response results, a more detailed analysis was performed. One of
the questions that was raised pertained to the number of respondents indicating stage 5 (ESRD) of
CKD: 15 of the respondents indicated already being in stage 5 at diagnosis, while 29 indicated stage 5
as their current stage of CKD. In addition, 19 respondents indicated being in stage 5 at the start of
Renadyl™ administration.

First of all, it is important to account for the number of missing responses to each question. To begin
with, it is very likely that many respondents were unable to recall their stage of CKD at a particular
point in time when they started taking Renadyl™, as opposed to when they were first diagnosed or to
their current status. In addition, it is possible that the respondents may have gotten somewhat less
diligent about responding to each question towards the end of the survey, or may have felt that they
already responded to similar questions earlier in the survey and so ignored the later questions as
redundant.

Further examination yielded additional useful information. A subset of data was isolated, which
included 39 respondents indicating being in CKD stage 5 in any of the four questions under
examination. These were compared and distributed into two broad categories: 13 “new” patients —
those that were not at stage 5 of CKD either at diagnosis or at the start of Renadyl, but did indicate
stage 5 as their current status; and 26 “old” patients — those that were already at stage 5 either at
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diagnosis or at the start of Renadyl. Each of the categories was further subdivided into several groups.
Among the 13 “new” stage 5 patients, 7 progressed from stage 4 , another 5 — progressed from stages
1-3 (2 of these 5 explicitly indicated genetic causes, which explains the rapid progression), while 1
case represented an individual that had progressed to stage 5, but then improved due to kidney
transplantation. Among the 26 “old” stage 5 patients, 8 improved and were no longer in stage 5 at the
time of the survey, while 18 remained in stage 5 (Tablel).

In summary, while it is hardly surprising that in general the severity of CKD progresses with time,
there is some indication that Renadyl™ is able to stabilize and slow down this progression. One of the
likely mechanisms by which this formulation of probiotics and prebiotics may be producing such an
effect is through alleviating the dysbiosis of the gut microbiome, thus relieving many deleterious
effects on the person’s health. This approach has great potential in addressing the deterioration of
GFR in persons with CKD. Given these preliminary indications, an adequately powered randomized
controlled trial is warranted to investigate correlation between Renadyl™ administration and the rate
of decline in GFR, to obtain a more objective measure than self-reported quality of life.

F. Ethical considerations

This customer satisfaction survey study can be classified as “minimal risk” research, which, in the
clinical setting, usually receives expedited review from the Institutional Review Board (IRB), for
which some or all elements of informed consent may be waived or modified, and in which vulnerable
subjects including healthy children, incapacitated persons and prisoners may be permitted to enroll,
even if a particular study does not hold out any direct benefit to them [43].

CONCLUSIONS

Renadyl™ appears to provide at least some benefit in all stages of CKD and with a variety of
comorbid conditions. It does not interfere with any other medical treatments, including dialysis. It
appears to have a stabilizing effect on the overall health status and quality of life, maintaining or
improving kidney health in particular. Further adequately powered randomized controlled study to
investigate possible correlation between Renadyl™ and the rate of decline in GFR is recommended.
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