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3. PURPOSE OF STUDY

Objectives of study

Primary
· To determine whether faecal microbiota transplantation (FMT) can decrease carriage of selected resistant Gram negative bacteria (RGNB) from the gastrointestinal tract, as evaluated by a significant decrease in relative abundance of these organisms in the stool microbial community. 

Secondary
· To evaluate whether FMT diminishes subsequent rates of clinical infection in persons with recurrent Gram negative bacterial infections.
· To evaluate the effect of FMT on bacterial resistance genes in the recipient microbiota
· To evaluate changes in the ability to culture resistant Gram negatives from stool after FMT
· To evaluate patient perception and experience of FMT

4. BACKGROUND

The world is facing a global epidemic of antimicrobial resistance which poses a grave threat to human health as antibiotics lose their efficacy (1). The major groups of multi-resistant organisms (MROs) which are of most concern in our hospitals include methicillin resistant Staphylococcus aureus (MRSA), Vancomycin resistant Enterococci (VRE), extended-spectrum beta-lactamase producing organisms (ESBLs) and carbapenem resistant Enterobacteriaceae (CRE). Unlike MRSA or VRE, which refer to specific gram positive organisms, ESBL-type resistance is a broad term that encompasses hundreds of individual resistance genes, which are transmissible between similar gram negative organisms (2). ESBLs and the Amp-C genes, which give slightly different resistance profiles to other ESBLs, are often grouped together for infection control purposes. The carbapenemases which give rise to a carbapenem resistant phenotype are also produced by a very diverse, albeit less numerous, group of resistance genes (2). 

Testing for these MROs at SA Pathology is based on culture of colonised sites- the nares in the case of MRSA and stool or rectal swabs for the other organisms. Bacterial isolates that grow on selective media can then be identified and tested for particular resistance genes that are known to be transmissible (ie not intrinsic to that organism) by polymerase chain reaction (PCR). 

Current infection control efforts, including personal protective equipment, hand hygiene and decolonisation to the skin surfaces, have been most effective in decreasing the incidence of MRSA, a skin colonizer (3), resulting in a decreasing incidence of MRSA in developed countries. However, the MROs which colonise the gut have proven more difficult to control and there is a world-wide trend of increasing incidence of these organisms (4, 5).

Of particular concern are the resistant gram-negative enteric bacteria such as E. coli and Klebsiella pneumoniae of the Enterobacteriaceae family which can cause severe infection in otherwise healthy people. These infections have emerged in the community and are not limited to the hospital setting, manifest predominantly as urinary tract infections in otherwise healthy people (4). This is in contrast to VRE infections, which tend to affect chronically ill hospitalised patients. The most worrying MROs are the CREs carrying transmissible carbapenem resistance genes. These organisms are intrinsically virulent, and carry resistance not only to carbapenems but in some cases to almost every other known antibiotic (5). Cases are extremely difficult to treat, and are associated with a high mortality and significant health care costs(1). CRE are already endemic in some regions of the world including Southern Europe, the Middle East and South Asia and is rapidly increasing in incidence (5). Although rarely encountered in Australia, small outbreaks have already occurred interstate, and the global trend would predict that local outbreaks are imminent. It is thus imperative that innovative approaches are developed to reduce the spread of these organisms. 

When intact, the human gut microbiome has the ability to prevent colonisation with MROs, a property known as ‘colonisation resistance’ (19).  However, when the microbiome is disrupted by antibiotic use, subsequent colonisation with resistant pathogens can occur. In mouse models it is the reduction of microbial diversity resultant from antibiotic administration that allows establishment of VRE or multi-resistant Klebsiella.  In allogeneic hematopoietic stem cell transplant patients the reduction of microbial diversity that occurs during treatment often results in the dominance of a single microbial taxon in the microbiome. This in turn is a predictor of subsequent bacteraemia with a 9-fold increased risk the case of VRE dominance, and a 5-fold increased risk in the case of gram-negative Proteobacteria dominance (20). These observations form the basis of the theory that restoration of the microbiome with FMT following disruption may prevent MRO colonisation, and thereby prevent serious clinical infections resulting from these dominant pathogenic bacteria.  

FMT was first reported in humans by Eiseman et al in 1958 in the treatment of 4 patients with pseudomembranous colitis (6). Three of the four patients were described as terminally or critically ill requiring vasopressor support and all were successfully cured. Over the subsequent years there have been case reports and case series describing FMT predominantly for Clostridium difficile colitis but also for treating IBD, irritable bowel syndrome and constipation (7-10). In the past decade, there has been a heightened interest in the use of this therapy, predominantly driven by increasing rates of recurrent C. difficile infection.  During this time C. difficile has become more frequent, more severe and more refractory to standard treatment as well as more likely to relapse (11). Standard treatment with metronidazole or vancomycin alters the normal gut flora, resulting in decreased microbial diversity that would usually provide colonization resistance against C. difficile infection. For this reason, after successful initial therapy, up to 35% of patients will experience a symptomatic recurrence after ceasing antibiotics (12). A subset of patients will have multiple recurrences and subsequent relapses occur in 45-65% of patients who have relapsed one or more times (13). For patients with recurrent C. difficile colitis, FMT offers the greatest chance of cure of any therapy with success in 81 and 94% (14-18). This impressive success rate is presumably due to the ability of the transplanted bacteria to recolonize or occupy the missing components and niches of the normal intestinal microbiota, thus removing the microbial niche that C. difficile would otherwise exploit. 

There is evidence from a study in mice that VRE and Carbapenem-resistant Klebsiella pneumoniae (CRKP) colonized mice can be decolonised with FMT from healthy animals (25). In this study, mice were treated with ampicillin administered via drinking water and then inoculated with either CRKP or VRE. Mice were then randomised to receive FMT from the stool of a healthy mouse or phosphate buffered saline.  Following FMT treatment, K. pneumoniae density in faecal pellets decreased within one day and became undetectable within 7 days in all mice. VRE, on the other hand, was cleared in 60% of the mice but reduced by 3 logs in the remaining 40%. 


FMT explicitly for the treatment of multi-resistant organisms has been reported in the literature once in single case described by Singh et al. (21).  This case describes a 60 year old man who suffered recurrent infection of his transplanted kidney allograft with ESBL producing E. coli. FMT was administered via nasoduodenal tube and this resulted in clearance of the organism after 1 week. He remained clear of both clinical infections and faecal colonisation for 12 weeks (21). Three other cases exist where patients colonised with an MRO received FMT for treatment of C. difficile colitis.  The first case describes a woman in her 30s who was a recipient of kidney and cardiac transplants. Prior to the FMT she had significant clinical infection with VRE including urinary tract infections and bacteraemia. She received FMT via nasogastric tube.  Analysis of the patient’s faecal microbiota following the transplant showed a relative reduction of the abundance of C.difficile and VRE and the microbiome and she experienced no further clinical infections with VRE (22). In the second case, a patient colonised with VRE was clinically recovered from C. difficile colitis post FMT but VRE continued to be isolated from the patient’s stool for 3 months post transplant (23). In the final case, a 66 year old man received FMT for C. difficile. Prior to this he had been colonised with 12 MROs including CRE and VRE due to chronic debilitation and long-term residence in the intensive care. Following FMT, the majority of MROs were eradicated, including the CRE and the VRE, and the patient had a marked reduction in clinical episodes of infection (24). 

There is also emerging evidence that FMT may reduce recurrent urinary tract infection.  Tariq et al (26) reported that FMT performed for C. difficile infection also significantly decreased the frequency of recurrent UTI in these patients and improved the antibiotic susceptibility profile of the organisms causing UTI. The likely mechanism is that dysbiosis from previous antibiotic therapy has reduced the colonisation resistance provided by a normal gut microbiome and allowed pathogens that cause UTI to become established in the gut (26). Wang et al also reported a case in which FMT interrupted a 25 year history of recurrent urinary tract infection (27).


Thus, there is burgeoning evidence to suggest that FMT may increase faecal microbial diversity and therebyreduce carriage of pathogens with antimicrobial resistance, and reduce subsequent infections with these pathogens. Available human data is limited to case-reports, and there is a pressing need to evaluate the efficacy of FMT for elimination of resistant bacteria in a controlled trial given the global threat posed by these organisms. 


Standard of care for patients colonized with resistant Gram negative bacteria. 

Currently there is no routinely available decolonization therapy or procedure available to eliminate gut carriage of resistant Gram negative organisms. People may naturally become clear of these organisms over a period of months to years, however clearance rates are highly variable between individuals (8). Clinical infections with these organisms are treated with appropriate targeted antibiotic therapy, usually upon advice of an infectious diseases physician.


5. ETHICAL CONSIDERATIONS

Benefits of the study

The purpose of this study is to investigate whether FMT reduces and eliminates carriage of MROs in colonised individuals, and thereby diminishes rates of spread and clinical infection with these organisms. The potential benefit of the study is significant, given that the global incidence of MROs is rapidly rising, and that there are no current effective strategies for therapy. The FMT study may therefore be of benefit to not only the participants, but to the community at large. 

Risks of the study
There have been no reports of major complication of faecal transplant in the literature to date other than complications of sedation in those patients receiving FMT via endoscopy or colonoscopy. However, FMT has only been performed in large numbers in the past decade, and there may be yet unknown long term risks of FMT. 

It is not anticipated that the faecal transplant procedure will cause any adverse reactions, but participants will be provided with information about supports they can contact should they experience any distress in relation to the study. 

Participation in the study will not alter routine clinical care for those enrolled. All treatment decisions remain at the discretion of the usual treating physician,

Consent, confidentiality, data storage, security, and publication.
Before taking part in the study, informed written consent will be obtained from patients. The researchers will ensure that the patient is given full and adequate verbal and written information about the nature, purpose, possible risk and benefit of the trial. They will be given sufficient time to consider the information, to ask questions and to seek advice prior to being asked whether they wish to participate in the study. Participants will also be assured their participation in the trial is voluntary. The participation is strictly confidential, and the identity of subjects will not be disclosed to other medical or research staff unless subjects agree. 

Once subjects have been enrolled in this study, they will be given a study participant code, and only study investigators will have access to their name and personal details. The data will be stored on the Central Adelaide Local Health Network (CALHN) central server in a password protected encrypted file. The data will be stored as such for 5 years beyond study completion, following which, the lead investigator will dispose of the study data via electronic deletion. 

We intend to summarise the results in a manuscript and to submit it for publication in a peer-reviewed journal. Therefore all information gathered from this study will be published in a form that does not allow patient identification.

Our proposed study has the support of the heads of infectious diseases and gastroenterology at the Queen Elizabeth Hospital and Royal Adelaide Hospital as well as the head of microbiome research at SAHMRI. 

Sample storage

Within 1 hour of defecation, faecal samples will be transported on ice to the SAHMRI for frozen storage prior to analysis. They will be stored in sealed specimen containers within sealed and labelled (de-identified, re-identifiable) bags. Following analysis for microbiota composition and metabolites, the faecal samples will be degraded and will be discarded at the SAHMRI according to safe biohazard protocols.

Conflicts of interests

The lead and associate investigators may be the primary clinicians responsible for the management of patients within the study cohort. This poses the only conceivable theoretical conflict of interest for the proposed study, in the setting of an unequal relationship between participants and investigators. The investigators have mitigated this conflict of interest by detailing in the patient information sheet:
· “Participation in this study is voluntary and if you choose to opt out, this will not compromise your routine clinical care nor your involvement in the existing study protocol.” 
· “You may also withdraw from the study at any time and for any reason or no reason
· Personal or other sensitive information beyond that accessible during the process of routine clinical care is not required for the study.
· The investigators have no affiliation or involvement in any organisation or entity with direct or indirect interest in the subject matter of this research.

6. SUBJECTS

Inclusion criteria:

· Age range 18-85 years inclusive.
· Patients with refractory or recurrent infection–defined as at least 3 episodes of infection requiring at least 3 episodes of antibiotic therapy in preceding 12 months. 
· Infection caused by an Gram negative bacterium which has acquired resistance to clinically important antibiotics routinely reported by SA Pathology. This is defined as reported resistance to one or more of the following antibiotics: meropenem, ceftriaxone, cefepime, ceftazidime, cefalexin, amoxicillin-clavulanate, piperacillin-tazobactam, ciprofloxacin, gentamicin or trimethoprim  

Exclusion criteria:
· Active gastrointestinal infection
· Ie bacterial or viral infection causing symptoms of diarrhoea
· colonisation with RGNB is not considered to be an infection
· Pregnancy
· Current use of antibiotics* 
· Cognitive impairment
· Perianal inflammation
· Life expectancy < 1 year
· Neutropaenia <0.5 X109/L
· Severe IgE mediated food allergy: urticaria or anaphylaxis
· At risk of peritonitis:  including patients with ascites or peritoneal dialysis 

* The use of trimethropim-sulfamethoxazole for pneumocystis prophylaxis in immunocompromised patients is excepted. 

7. STUDY DESIGN

We will enrol 22 patients with infection with recurrent RGNB infection. 11 patients will be randomised to receive faecal transplant and 11 will be randomised to receive placebo (own stool).

FMT recipient work-up
· Patient questionnaire regarding perception and expectation of faecal transplant prior to procedure and at the end of the study.
· Detailed past medical history
· Number and type of infections due to the RGNB
· Duration of colonisation
· Medication history (current and prior)
· Surgical history
· Hospitalisation
· Comorbid disease 
· Stool infection screen for VRE, ESBL, AMP-C and CRE. MC+S, C. difficile toxin, Ova, cysts and parasites.

· Faecal associated microbiota analysis and culture of stool 1 week prior to FMT.


FMT donor work-up

Medical interview (exclusions)
· Age: <18 or >65
· Antimicrobial therapy or probiotics in the past 3 months 
· Active medical illness or symptoms
· Any medications (other than oral contraceptive pill)
· International travel in last 6 months to areas at high risk of travellers’ diarrhoea
· High risk sexual activity (unprotected sex in last 1 month outside of a monogamous relationship, men who have sex with men, sex for drugs or money)
· Illicit drug use
· Tattoo or body piercing within 6 months
· Known HIV or viral hepatitis exposure in the last 12 months
· Incarceration or a history of incarceration.
· Family history of colorectal carcinoma involving 2 or more first degree relatives
· Household members with active GI infection
Medical history and Examination (exclusions)
· Any gastrointestinal disorder
· Obesity (BMI>30),hypertension, type 2 diabetes and dyslipidaemia
· Malnutrition (BMI <18)
· Autoimmune disease
· Atopic disease
· Depression
· Infection with HIV, Syphilis, Hepatitis B or C
· Malignancy
· Chronic pain syndromes, neurologic or neurodevelopmental disorders

Blood screening
· Full blood count  (Anaemia, WCC>12.5 are exclusions)
· Electrolytes, Urea and Creatinine  (renal impairment eGFR<60)
· Liver function tests (abnormal LFTs are exclusions)
· Human T-cell lymphotropic virus 1 and 2 serology
· Epstein Barr Virus IgM and IgG
· Cytomegalovirus IgM and IgG
· Syphilis (Rapid plasma reagin) 
· Strongyloides stercoralis, Entamoeba histolytica, Helicobacter pylori, 
· Toxoplasma serology
· Hepatitis A virus IgM
· Hepatitis B surface Antigen, core Antibody
· Hepatitis C PCR
· HIV PCR  
· Antinuclear antibody(ANA)* 
· Fasting lipids and Blood sugar level
· C-Reactive Protein 

*A positive ANA will not result in exclusion in the following circumstances:
1.	All patients with a dense fine speckled (DFS) pattern of ANA may be included as donors – as this pattern is not associated with autoimmune disease or other adverse outcomes.
2.	Women with ANA titre ≤1/160 homogenous could be included as donors.
3.	 Men with ANA titre ≤1/160 homogenous or speckled pattern, or women with ≤1/160​ speckled pattern could be included as donors if they have also tested negative for ENA and ds DNA. 

Patients with other patterns or higher titre ANAs will be excluded. 


Stool screening
· Microscopy and Culture
· Rotavirus, Norovirus and Adenovirus PCR
· Clostridium difficle toxin PCR
· Egg, cysts and parasites (including  Cryptosporidium spp., Giardia spp., and Entamoeba histolytica PCR)
· Vancomycin resistant enterococcus screen, ESBLs, AMP-C and CRE
· Rectal swab testing for chlamydia, gonorrhea and herpes simplex virus DNA

Donors will be anonymous volunteers. They will be paid $18 per hour for time spent participating in the study. If donors are excluded from the study because of an abnormality detected on their screening test, they will be referred to their GP for follow-up. Alternatively, if an STI is detected they could elect to attend clinic 275 for confidential follow-up. 

Stool (25%) will be blended with normal saline (65%) and glycerol (10%) in a 5:13:2 ratio and then divided into 200mLaliquots prior to freezing. Each stool aliquot will then be numbered and recorded in the secure and confidential faecal transplant aliquot document that will list the stool donor who provided each aliquot. In this way, any possible transmission of infection or other disease could be traced. A small amount of each individual donation will be set aside and frozen individually. This will allow repeat testing and tracing of each individual donation in the future in the event of possible transmission of infection.

Before transplantation into the study participants several donor stools will be pooled to create as uniform a specimen as possible for each participant. Stool from a minimum of 3 and maximum of 10 donors will be pooled. Pooled samples will be tested for common bacterial and viral pathogens prior to being used. Aliquots of 67 mL of the pooled donation will be frozen and thawed just before transplantation into the participant. The total FMT delivered will be 200 mL over 3 enemas, equivalent to 50 grams in stool content. 

Each subject potentially suitable for the study, will also be asked to donate a stool sample of their own. A small portion of the stool will undergo faecal associated microbiota analysis. 

Donors will be anonymous and so will not be known to the recipient. This avoids any apportion of blame towards a known donor should a complication or treatment failure arise during the trial. 

Enema will be used to deliver the FMT. This is an invasive procedure however it carries a very low risk. There are many medications that are delivered via enema without complications. Prior to receiving the enema, subjects will be offered 2mg loperamide tablet to help with retention of the enema. This would be expected to cause reduction in bowel motions for 24 hours. 


Documentation and tracing of donors

Each stool donor will be recorded in the study “stool donor register” document. This will include the donor’s name, date of birth, address and contact details. It will also record the result of screening history, physical examination and blood and stool tests. Each donor will be assigned a donor number. 

After collection each donation will be screened for known bacterial pathogens (and each donor will also be screened as outlined in the protocol for other illnesses), then a small amount of each individual donation will be set aside, labelled with a name and donor number, and frozen individually. This will allow repeat testing for some pathogens and tracing of each individual donation in the future in the event of possible transmission of infection.

Each stool aliquot will then be numbered and recorded in a secure and confidential document designated the “faecal transplant aliquot document” (to be viewed only by the study investigators).  This will list the stool donor number that contributed to each aliquot. In this way any possible transmission of infection could be traced. 



Study Design

This is a randomised controlled and double-blinded pilot study.

Patients identified as having recurrent infection with resistant Gram negative pathogens will be offered FMT with the aim of clearing the organism/gene from faeces, and preventing recurrent clinical infection with these organisms. After enrollment subjects will provide a stool sample to determine if they are still carrying resistant bacteria and therefore whether they are still eligible for the study. Following confirmation of eligibility, patients will be randomly allocated into either the FMT or control group. Patients will be blinded regarding group allocation. 

The 10 subjects in the faecal transplant group will undergo FMT via 3 enemas given 1 week apart. Stool will be collected from study subjects via swabs weekly for 4 weeks, then monthly for one year. These swabs will be stored in a portable freezer. Stool will be analysed for the presence of the resistance genes as well as microbial diversity.

The 10 subjects in the control group will undergo identical enema procedures but will receive their own stool as an enema, prepared from the stool sample provided at enrollment. They will have stool samples collected at the same intervals as the treatment group. 

The pooled FMT donor and auto-transplants will be prepared by Dr. Papanicolas.  Subject allocation will be performed by a CALHN clinical trial nurse affiliated with the Department of Gastroenterology or Infectious Diseases.  Gastroenterologists Dr. Costello, Dr. Bryant or a Gastroenterology registrar will perform the faecal transplantation enema procedure.  The proceduralist who will administer the faecal enemas will be not be blinded as to which group the participant has been assigned to, but these investigators will not be involved in any aspect of participant follow-up or data analysis until the study has been completed. This is so the proceduralist can provide a bedside check to ensure the participant does not receive an incorrect fecal transplant – an event which would have serious safety implications for the participant. 

Patients will be interviewed monthly by telephone to determine whether they have developed any new clinical infections.  Antibiotic and healthcare use for any other reason will also be recorded.  

Care during the follow up period

During the trial subjects will be treated as per the standard of care for any medical conditions that they have. Patients will be given the telephone number of the primary investigator to contact should they have any concerns. Patients will not be taking antibiotics at enrolment, however, if the need arises for antibiotics during the study period there will be no restriction on the use of antibiotics but their use will be noted in the study notes. Potential donors who are screen failures due to detection of medical conditions will be referred for appropriate care.


Outcome measures
· Primary outcomes:
· Significant reduction of Gram negative pathogens in the stool as determined by the changes in relative abundance of these organisms in the stool microbiota. 
· Reduction in clinical infections due to the multi-resistant organism during the one year follow-up period.
· 


· Secondary outcomes
· Changes in antimicrobial gene resistance profile in the stool microbiota
· Increased microbial diversity following FMT
· Differences in faecal associated microbiota between donor and recipient
· Patient perception and experience with FMT


Participation

Participants will be recruited from:

The Queen Elizabeth Hospital (TQEH) & Royal Adelaide Hospital (RAH) by microbiologists and ID physicians. 

All patients will be contacted via their treating clinician, after their treating physician has been consulted, in whichever way the clinician feels is most appropriate to the particular patient.

Demographic details of non-responders will be recorded to enable a full description of the sources of possible bias. All who agree to participate will be subsequently screened to ensure they fulfill inclusion criteria.

Donors will be recruited with a flier advertisement on notice boards at the RAH and TQEH as well as the Adelaide University Medical School, Adelaide University and Flinders University campus. There is an established donor pool through an existing study with CALHN ethical approval (HREC number 121218)

Withdrawal criteria

Patients may withdraw from the study at any time. We will ask for their
reasons for statistical purposes, however they will not be obliged to provide
this. Withdrawal from the study will not affect ongoing standard medical care
in any way. Their clinicians will be informed of their participation in the study.
We will ask patients to notify us of any changes in their treatment during the course of the study and if necessary, we will seek their permission to verify this with their treating
clinician.

8. SPECIFIC SAFETY CONSIDERATIONS

There have been two deaths directly attributable to FMT with both of these patients developing aspiration pneumonia. The first patient aspirated during sedated endoscopic FMT delivery to the duodenum (29) and the other aspirated during the anaesthetic for colonoscopic FMT (30). One other death following FMT occurred due to toxic megacolon and sepsis (31) however this may have been attributable to the recurrence of the underlying C difficile infection or a gastrostomy tube leak and not the FMT(32). There have been no other directly attributable long-term side effects of FMT in over 600 cases in the literature(33), and many other unreported cases. In a follow up study of 77 patients who had received FMT for recurrent CDI, 4 patients developed new autoimmune disease during the follow up period of 3-68 months (34). This study had no control group with which to compare the follow up data and so no association between FMT and the development of autoimmune disease could be made. There is however, a paucity of long-term data and so the possibility of as yet unknown long-term risk needs to be factored into any screening protocol and discussed with patients when consenting patients for FMT. 

The risk of infection transmission is minimized with thorough screening. Obesity and insulin resistance are common in the community and the transmission of the metabolic phenotype is a potential risk. Transmission of an obese phenotype has been demonstrated in animal studies(5) and the possible transmission of obesity been reported in a single human case report (6)(although there were a number of other factors that may have explained the weight gain seen in this patient). Increased insulin sensitivity has been demonstrated in obese subjects following duodenal infusion of faeces from lean donors (37). The transmission of insulin resistance via FMT is therefore a potential risk. It is for this reason that we suggest obesity, type 2 diabetes mellitus, hypertension and dyslipidaemia should be screened for on history, examination and blood testing. Furthermore, the development of metabolic syndrome, autoimmune disease, or any other new illness will be screened for during the 12 month follow-up period. Our stool screening protocol was adapted from previous guidelines(38, 39) with the addition of the metabolic syndrome screen, Strongyloides stercoralis, Entamoeba histolytica serology, PCR testing for stool parasites as well as stool multi-resistant organism screen . 


9. ANALYSIS AND REPORTING OF RESULTS

[bookmark: _GoBack]All of the outlined techniques are well established and are in keeping with international practice. In addition, the proposed FMT methods are in current use for a trial of FMT in ulcerative colitis within CALHN (HREC number121218).

Faecal associated microbiota analysis will be undertaken 1 week prior to FMT and daily in the first week following FMT and then twice weekly for the subsequent 3 weeks. Analysis of microbiota composition, resistance genes and microbiota metabolites will be performed using molecular methods. Ribosomal RNA 16S sequencing analysis will be performed using the Illumina MiSeq platform and depending on changes seen in the microbiota, further metagenomics sequencing will be undertaken. Dr Geraint Rogers (SAHMRI) will perform the microbiota sequencing.  Dr Rogers has extensive experience with 16S and metagenomics sequencing analysis and the necessary facilities and support to perform the analysis.


Statistical analysis 

Patient information will be de-identified and the results of microbiota analysis and MRO colonisation will be recorded in an excel spread sheet. This data will then be imported into the SPSS program for statistical analysis. We have access to statistical analysis from the University of Adelaide department of statistics. 

The sample size for the study was calculated using a binary outcome superiority trial power calculation. From animal study data (25) we expect at least an approximately 80% success in the intervention group and a 20% elimination rate in the placebo group. Significance level (alpha) was 0.05 with a power of 90%. This yielded a sample size required per group of 10 with a total sample size of 20.  

Sample size was also calculated for the second primary outcome of reduction in recurrent infection rate.  For patients who have 3 or more recurrent infections in the preceeding year the power required to show a 50% reduction in recurrent infection frequency is 21 (80% power at 0.05 significance). 

Budget

Screening costs are currently $650 per potential donor and we expect that we would need to screen approximately 6-8 potential donors to have 2 donors pass screening. This would be a total cost of $5,200 for screening.

Phenotypic screening of stool samples on selective agar: ~$12/sample (includes agar plates and storage tubes) X 310 samples = 3,720

Resistance gene PCR testing = ~$5,280

Stationary for participant diaries = $100

TGA clinical trials registration fee =$330

Biostatistician= $500

Total costs:  $15,000
Illumina MiSeq 16s RNA genomic sequencing costs will be covered by SAHMRI

We will apply for grants from the hospital research funds of both the Royal Adelaide and Queen Elizabeth Hospitals. We will also apply to the Infectious Diseases society of Australia research fund as well as a number of benevolent organisations that sponsor medical research. 
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Other ethics committees to which submitted

Under the SA Health mutual recognition scheme, ethics approval will not be sought at other South Australian hospitals. 

Date of proposed commencement

January 2016, once approved.

Date of proposed completion

June 2017


Resource considerations

Patients will undergo enema FMT at the RAH and TQEH. 
Microbiota analysis of biopsy and stool specimens will be performed at the CSIRO.  

Data collection and analysis to be undertaken by Dr Lito Papanicolas. Enema FMT will be performed by Dr Sam Costello, Dr Robert Bryant, Dr Lito Papanicolas, Dr Renjy Nelson and Dr Morgyn Warner. Infection screen on blood and stool will be undertaken at the institute of medical and veterinary science laboratory. The costs for screening Stool Donors will be borne by Dr Sam Costello via an existing Grant. Dr Sam Costello, Dr Lito Papanicolas, Dr Robert Bryant, Dr Renjy Nelson and Dr Morgyn Warner’s time will be utilised for this study.

Financial statement
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Dr Sam Costello		Dr. Robert Bryant






[image: SAHealthlogohorizontamono-2]Research Ethics Committee
Tel:	(08) 8222 4139
Fax:	(08) 8222 3035
Email:
rah.ethics@health.sa.gov.au

ROYAL ADELAIDE HOSPITAL
North Terrace
Adelaide SA 5000
Tel:	+61 8 8222 4000
Fax:	+61 8 8222 5939
ABN 80 230 154 545
www.rah.sa.gov.au



7
Version 9	15 Oct 2018 
image1.png
Government of South Australia
SA Health





