PREBIOTIC: A Study Protocol of a Randomised
Controlled Trial to Assess Prebiotic
Supplementation in Kidney Transplant Recipients
for Preventing Infections and Gastrointestinal
Upset: A Feasibility Study
Samuel Chan (  samuel.chan@uqconnect.edu.au )
Princess Alexandra Hospital
Carmel M Hawley
Princess Alexandra Hospital
Elaine M Pascoe
Princess Alexandra Hospital
Christopher Cao
Princess Alexandra Hospital
Katrina L Campbell
Australasian Kidney Trials Network, University of Queensland
Scott B Campbell
Princess Alexandra Hospital
Ross S Francis
Princess Alexandra Hospital
Rachael Hale
Princess Alexandra Hospital
Nicole M Isbel
Princess Alexandra Hospital
Mark Morrison
The University of Queensland Diamantina Institute
David W Johnson
Princess Alexandra Hospital

Study Protocol
Keywords: Adherence, clinical trial, feasibility, gut microbiota, kidney failure, kidney transplantation,
prebiotics, recruitment, tolerance

Page 1/17

DOI: https://doi.org/10.21203/rs.3.rs-149396/v1
License:   This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Page 2/17

Abstract
Background
Modulating the microbiota in the large intestine of kidney transplant recipients through prebiotic
supplementation may prevent infectious complications from occurring. To date, there have been no
interventional trials which have investigated this novel treatment in kidney transplantation. The aim of
PREBIOTIC is to assess the feasibility of performing a randomised controlled trial of prebiotics in
reducing infections and gastrointestinal symptoms in kidney transplant recipients.

Methods
Sixty kidney transplant patients will be recruited to a double-blind, placebo-controlled, randomised
feasibility trial. Patients will be provided with prebiotic therapy or placebo for four to six weeks. Outcomes
will include recruitment, adherence, tolerance, retention, laboratory parameters (including serum indoxyl
sulphate, ρ-cresyl sulphate and stool collection), patients’ self-assessed quality of life, gastrointestinal
symptoms and clinical outcomes.

Discussion
This trial will assess the feasibility of prebiotic supplementation in kidney transplant recipients. Prebiotics
may not only alter the gut microbiota and their inherent metabolism and production of uraemic toxins,
but may also prevent infections from occurring in kidney transplant recipients.

Trial Registration
Australian New Zealand Clinical Trials Registry number ACTRN12618001057279p. The date of
registration was 25th June 2018, https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?
id=375370&isReview=true.

Introduction

Background
Infections are a common complication following kidney transplantation, occurring in 40–65% of kidney
transplant recipients in Australia and worldwide1–3. It is expected that the burden of infectious
complications will continue to rise based on the growing prevalence of diabetes mellitus and the
increasing potency of immunosuppressive regimens4, 5. It is therefore unsurprising that the Standardised
Outcomes of Nephrology Transplantation (SONG-Tx) initiative has identi ed infection as a core outcome
that should be reported in all kidney transplant trials6.
Over the last ve years, emerging evidence has indicated that the gastrointestinal microbiota may play a
role in the pathogenesis of infections in kidney transplant recipients7–9. The human microbiota are a
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collective of specialised communities of commensal, symbiotic and pathogenic micro-organisms
(bacteria, archaea, fungi, protozoa and viruses) that colonise different sites and surfaces of the human
body, of which the gastrointestinal tract has received the most intense investigation10–12. Various factors
may in uence the composition and diversity of the gastrointestinal microbiota including age, sex,
medications, medical conditions, and diet13, 14. Studies have indicated that gut dysbiosis in patients with
chronic kidney disease may be associated with increased production of uraemic toxins, such as indoxyl
sulphate (IS) and ρ-cresyl sulphate (pCS), which have been associated with intestinal in ammation, renal
tubulointerstitial brosis and the progression of kidney disease15, 16. Gastrointestinal symptoms have
also been shown to negatively impact quality of life in kidney transplant recipients17.
Since the composition and diversity of the gastrointestinal microbiota may be modi ed by diet, it has
been hypothesised that nutritional interventions, such as prebiotics (food sources that promote the
growth of bene cial intestinal micro-organisms), probiotics (live micro-organisms that confer health
bene ts when ingested) and synbiotics (combined prebiotics and probiotics), may be a therapeutic
opportunity to mitigate infectious complications in transplant recipients13, 14, 18. To the best of our
knowledge, there have been no studies that have examined nutritional therapies in kidney transplant
recipients. A meta-analysis of four studies (3 randomised controlled trials and 1 historically controlled
trial) involving 246 liver transplant recipients has shown that administration of synbiotics resulted in
appreciably lower rates of overall infection (relative risk [RR] 0.21, 95% CI 0.11–0.41, I2 = 1%), urinary tract
infection (RR 0.14, 95% CI 0.04–0.47, I2 = 0%) and intra-abdominal infection (RR 0.27, 95% CI 0.09–0.78,
I2 = 0%)18. The limitations of this review included moderate heterogeneity of the prebiotic and probiotic
interventions, small sample sizes, short follow-up durations, restriction to only liver transplant recipients,
inclusion of a non-randomised controlled trial and low certainty of evidence. Thus, there is an unmet need
to assess the feasibility of establishing a randomised controlled trial in examining the effectiveness of
prebiotic supplementation in preventing infections and gastrointestinal symptoms in kidney transplant
recipients.

Methods

Aims and objectives
The aim of this study is to assess the feasibility of performing a randomised controlled trial of prebiotics
in reducing infections and disruptive gastrointestinal symptoms in kidney transplant recipients. The
primary objectives are to determine if:
This Prospective Randomised Evaluation of preBioitc In solid Organ Transplant recipients to prevent
Infectious Complications (PREBIOTIC) study will be able to successfully recruit 60 patients within six
months;
Kidney transplant recipients will be adherent to prebiotic supplementation during the rst four to six
weeks following kidney transplantation;
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Prebiotic supplementation will be well tolerated by kidney transplant recipients during the rst four to
six weeks following kidney transplantation;
Withdrawal of kidney transplant recipients will be minimal from a randomised controlled trial
examining the safety and e cacy of prebiotic supplementation as an infection prevention strategy
during the rst four to six weeks following kidney transplantation;
Kidney transplant recipients will be able to provide (in at least 80% of patients) two stool samples
and two blood samples during the rst four to six weeks following kidney transplantation to
ascertain whether prebiotic supplementation improves dysbiosis;
Prebiotic supplementation in kidney transplant recipients will result in improved quality of life during
the rst four to six weeks following kidney transplantation; and,
Prebiotic supplementation in kidney transplant recipients will reduce the number of infections and
infection-related hospitalisations during the rst four to six weeks following kidney transplantation.

Trial design
This study is a single-centre, parallel group, double-blind, randomised placebo-controlled feasibility trial
(Fig. 1). Informed consent will be obtained from all participants. The study will be conducted according to
the International Committee of Harmonisation (ICH), Good Clinical Practice (GCP) guidelines and reported
according to CONSORT guidelines. A SPIRIT checklist (Appendix 1) and schedule of enrolment,
interventions, and assessments have been completed (Table 1).
Table 1. Schedule of enrolment, interventions and data collection.
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Setting and participants
Sixty acute kidney transplant recipient patients will be recruited from the Princess Alexandra Hospital
kidney transplant ward (Brisbane, Queensland, Australia) over a 6-month period. The Princess Alexandra
Hospital is the only kidney transplant unit in Queensland and is the largest kidney transplant unit in the
Oceania region. To be eligible to participate in this trial, participants must satisfy all of the following
criteria: receive a kidney transplant at the Queensland Renal Transplant Service, be aged ≥ 18 years, and
be able to provide informed consent. Patients will be excluded from participation if they meet any of the
following criteria: have received radiation to the bowel and/or large bowel resection, medically diagnosed
and active in ammatory bowel disease, unwilling or unable to meet the requirements of the protocol, and
other medical, social, cultural, and/or linguistic reasons negatively affecting their adherence to the
protocol, at the discretion of the investigators.
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Participant identi cation and recruitment process
Patients will be provided with written and verbal information about the study while an inpatient in the
transplant ward. They will be given the opportunity to ask questions, to take the information home with
them when they leave hospital and to discuss it with friends, family, or others. They will be able to provide
consent at one of their routine clinic visits in the early post-discharge period. This will ensure that the
patients are physically and mentally well and stable, and thereby able to fully consider their participation
in the study. Once they have consented to participate in the study (usually between day 5 to day 12
following acute kidney transplant), participants will commence the prebiotic powder or placebo
suspended in water daily for four to six weeks. The initial dosage will be 7.5 grams daily for the rst two
weeks, thereafter increasing to 15 grams daily for the nal two to four weeks of the study.

Treatment
This trial will consist of two arms; 1) Green Banana Resistant Starch (prebiotic supplement); 2) Waxy
maize (matched, identical placebo).

Intervention – Green Banana Resistant Starch
The active intervention in this study will be Green Banana Resistant Starch Multi-Fibre. This is a
functional food product structurally resistant to digestion in the small intestine19. When resistant
starches reach the large intestine, the polymers can be deconstructed and fermented by the resident
microbiota. The bene cial effects from these products include a laxative effect promoting regularity of
bowel motions, and the capacity to promote the growth of select commensal microbes, in addition to
bene cial effects reported on lipid-based biomarkers in subjects with type 2 diabetes mellitus.

Comparator – waxy maize
The comparator (control) in this study will be Waxy Maize, which is primarily comprised of branched
starch polymers (amylopectin) that are more readily digestible in the small intestine. As such, much of the
placebo should be digested proximal to the large intestine and will have limited impacts on the large
intestinal microbiota.

Concomitant treatment
All other treatment, including medications, will be as per standard care for the patient.

Randomisation
Participants will be randomly assigned in a 1:1 ratio to receive either prebiotic or placebo. The
randomisation schedule will be prepared by a researcher not involved with treatment allocation and will
involve strati cation factors of age (< 65years, ≥ 65 years) and sex. A blinded allocation list will be
maintained in an Excel spreadsheet on a secure server not accessible to staff involved in study
recruitment and data collection.
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Blinding
Participants, caregivers, treating physicians and surgeons, laboratory staff and members of the study
team will be blinded to the treatment. Only the statistician not involved with recruiting patients in this
study will be aware of the product allocation sequence.

Primary and secondary outcomes
The primary outcome of this study is feasibility of recruitment which will be de ned as at least 80% of
eligible subjects recruited to the study.
The secondary outcomes will include;
a) Timeliness of recruitment
This will be assessed as the ability to successfully recruit 60 patients within six months.
b) Adherence
This will be assessed as the proportion of participants adherent to prescribed study therapy (intervention
or placebo) over the period of the study. Adherence will be de ned as having used 80% of more of the
prescribed study therapy, calculated by the % of the expected weight of the product returned divided by
the initial weight of study therapy.
c) Tolerance
This will be assessed as the proportion of patients who continue the prebiotic supplementation.
Tolerance will be de ned as 80% of the recruited patients taking the prescribed study therapy during the
study period.
d) Gastrointestinal symptom assessment
The gastrointestinal symptom assessment will be assessed as the changes in the Gastrointestinal
Symptom Rating Scale score from baseline compared with the score at the time of the completion of the
PREBIOTIC trial.
e) Retention
This will be assessed as the proportion of patients who remain in the PREBIOTIC study for the entire
study period.
f) Laboratory samples
There will be two aspects to this outcome. The rst part will examine the proportion of participants
providing two stool samples at designated times (during the rst week and between four to six weeks
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post-kidney transplant) with su cient material to assess gut microbiota (stool sample analysis via
shotgun metagenomic sequencing to a target depth of 3Gbp using NovaSeq 6000, 2x150base pair,
paired-end chemistry). The second part of this outcome will assess the proportion of participants
providing two blood samples for serum indoxyl sulphate and p-cresyl sulphate measurement at
designated times (during the rst week and between week four to week six post-kidney transplant).
g) Quality of life
This will be assessed as the changes in the overall quality of life score (measured by EQ-5D survey) from
baseline compared with the score measured at the completion of the PREBIOTIC trial.
h) Infectious events
This will be assessed as the proportion of patients who develop at least one infectious event requiring
hospital admission or antimicrobial therapy. Infectious adverse events of special interest would include
Urinary tract infections
Gastrointestinal infections
Respiratory infections (e.g. community or hospital acquired)
Opportunistic infections (e.g. cytomegalovirus, BK virus)
Skin or soft tissue infections
Central nervous system infections
i) Safety
A serious adverse event (SAE) will be de ned as any event/ reaction that results in death, is lifethreatening, requiring hospitalisation or prolongation of exisiting hospitalisation, resulting in persistent or
signi cant disability or incapacity. All SAEs will be documented and reported to the ethics committee for
review.
Prebiotic supplementation may also increase serum potassium particularly during the early days
following kidney transplantation. The hyperkalaemia may also be related to constipation from prebiotic
supplementation. Nevertheless, the participant’s serum potassium will be checked as per usual clinical
routine (daily for the rst 3 weeks then thrice weekly thereafter). Patients may be advised to stop the
prebiotic temporarily if their serum potassium levels increase above 6.0 mmol/L.

Data collection
Data will be entered into Microsoft Excel during the course of the feasibility study, and data will be
recorded only by investigators of the study. This system will help ensure compliance with medical data
privacy, security and Good Clinical Practice regulations. Data will be stored in password-protected les for
fteen years and then destroyed. Physical copies of data will be kept in a locked ling cabinet. The data
to be collected in this study are depicted in Table 1.
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Sample size
The sample size of 60 subjects to be randomised is based on the outcome of 80% of eligible patients
being recruited and to allow 95% con dence intervals of between 67.5% and 90%.

Planned analysis
As this is a feasibility study, data will be analysed via descriptive statistics, expressing frequencies
(percentages) for categorical data, mean ± standard deviation for continuous normally distributed data, or
median [interquartile range] for continuous non-normally distributed data. In addition, con dence
intervals will be presented for all descriptive statistics. Outcome measures and the corresponding
statistical measures are shown in Table 2. Analysis will be performed on an intention-to-treat basis.
Patients discontinuing the study drug for whatever reason will be encouraged to continue follow-up in the
trial. The null hypothesis will be rejected at the 0.05 level. The statistical analyses will be performed using
Stata (version 14, 2016, Statacorp, College Station, TX).
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Table 2
Outcomes and corresponding measures.
Outcome

Measure

Proportion of eligible patients who agree to take part in the study

% (95%
CI)

Ability to successfully recruit 60 patients within six months

% (95%
CI)

Proportion of participants adherent to prescribed study therapy (intervention or placebo)
over the period of the study.

% (95%
CI)

Proportion of patients who continue to the prebiotic supplementation

% (95%
CI)

Mean changes in the Gastrointestinal Symptom Rating Scale

Mean
change
(SD)

Proportion of patients who withdraw from the PREBIOTIC study

% (95%
CI)

Proportion of participants providing two stool samples at designated times (the rst week
and between week four to week six post kidney transplant) to assess gut microbiota
changes

% (95%
CI)

Proportion of participants providing two blood samples at designated times (the rst
week and week six post kidney transplant)

% (95%
CI)

Changes in the overall quality of life (measured by EQ-5D survey)

Mean
change
(SD)

Proportion of patients with at least one infectious event

% (95%
CI)

Ethical considerations
Ethical approval has been granted through the Metro South Human Research Ethics Committee
(HREC/2020/QMS/51887) and The University of Queensland Human Research Ethics Committee
(51887).

Trial governance
The Trial Management Group (TMG) comprising chief investigator and co-investigators will provide
overall management of the study including clinical set-up and training, centre set-up in preparation for
recruitment, promotion of the study and interpretation of the results.

Discussion
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This double-blind placebo-controlled randomised study has been designed to assess the feasibility of a
randomised controlled trial to examine whether prebiotic supplementation may prevent infections and
gastrointestinal upset in kidney transplant recipients. A range of outcomes will be assessed including
feasibility, adherence, tolerance, retention, laboratory testing, consumer-centred outcomes and clinical
outcomes. It is imperative that a feasibility study is performed initially prior to embarking on a formal
randomised controlled trial. First, a feasibility study is an important prerequisite for designing large-scale
trials when critical factors important to the study design are unknown20, 21. Such unknown factors
relevant to PREBIOTIC include the proportion of patients who meet eligibility criteria, have comorbid
illnesses, or choose to discontinue study medication. Second, a feasibility study should have clear aims21
and for the PREBIOTIC feasibility study, these are to determine whether 60 patients can be recruited over
a 6-month period as well as assess the proportion of eligible patients who agree to take part in the study.
Third, it is important to note whether kidney transplant recipients will take Green Banana Resistant Starch
over a sustained period, because if adherence, tolerance and retention are poor, a formal randomised
controlled trial would be critically compromised. Kidney transplant recipients already experience a
considerable medication burden and thus, assessment of adherence will help to better inform whether
Green Banana Resistant Starch is a suitable additional long-term supplement. Fourth, a feasibility study
will allow investigators to establish a realistic timeline to ensure that the trial is completed in a timely
manner20, 21. Validating a prospective timeline is an advantage of a feasibility study and may allow
potential delays or breakdowns to be evaluated, and clinical outcomes to be appropriately assessed.
Other outcomes which will be explored in this study include patient-centered factors such as quality of
life and the patient’s symptoms with respect to their gastrointestinal health. A 6-month prospective,
randomised, double-blind, placebo-controlled crossover trial of probiotic bacterial formulation involving
46 participants with stage 3 or 4 chronic kidney disease from four countries reported signi cant
improvements in quality of life (86%, p < 0.05)22. However, there are no studies that have examined the
impact of prebiotic supplementation on quality of life in patients with kidney disease. Furthermore, this
feasibility study will include a gut microbiota analysis evaluating whether prebiotic strains alter the
microbiota of the large bowel, as has been shown in infants23, and in uence serum concentrations of the
putative uraemic toxins, indoxyl sulphate and serum ρ-cresyl sulphate24.
The use of Green Banana Resistant Starch in this feasibility study is a promising nutritional intervention
since the functional properties may enhance short chain fatty acid production without triggering irritable
bowel syndrome symptoms, which Fermentable Oligosaccharides, Disaccharides, Monosaccharides, and
Polyols (FODMAPS) are known to do25, 26. Short chain fatty acids, primarily acetate, propionate and
butyrate, are known to lower intestinal pH, which in turn can inhibit the growth of pathogenic bacteria27, 28
and promote favourable metabolic effects leading to a reduction in the incidence of metabolic syndrome
and improved insulin sensitivity29, 30.
In summary, this PREBIOTIC study aims to provide proof-of-concept data to elucidate whether altering the
gastrointestinal microbiota in the kidney transplant population is likely to be effective, tolerable and
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prevent infectious complications. If this feasibility study is shown to be successful, it will be used to
inform the design and conduct of a large scale, multi-centre randomised controlled trial.

Trial Status
Protocol version III 25th October 2020. Recruitment began in October 2020. Recruitment completion is
planned for May 2021.

Abbreviations
PREBIOTIC Prospective Randomised Evaluation of prebiotic supplementation In sOlid organ Transplant
recipients to prevent Infectious Complications
RR Relative Risk
IS Indoxyl sulphate
pCS ρ-cresyl sulphate
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Figure 1
PREBIOTIC study schema
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