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[bookmark: _Toc288119229][bookmark: _Toc316891199][bookmark: _Toc319071401][bookmark: _Toc502741789][bookmark: _Toc164339967]Independent Ethics Committee or Institutional Review Board
The study protocol and amendments were reviewed and approved by a National Research Ethics Service (London – City & East Research Ethics Committee).
[bookmark: _Toc288119230][bookmark: _Toc316891200][bookmark: _Toc319071402][bookmark: _Toc502741790][bookmark: _Toc164339968]Ethical conduct of the study
The trial was conducted according to the protocol and in compliance with the principles of the Declaration of Helsinki (1996) as amended, the principles of Good Clinical Practice (GCP) and in accordance with Medicines for Human Use (Clinical Trials) Regulations 2004, as amended, the Research Governance Framework for Health and Social Care, the Data Protection Act 1998 and other regulatory requirements as appropriate. The trial protocol and substantial amendments were reviewed by the United Kingdom (UK) Medicines and Healthcare products Regulatory Agency (MHRA)
[bookmark: _Toc288119231][bookmark: _Toc316891201][bookmark: _Toc319071403][bookmark: _Toc502741791][bookmark: _Toc164339969]Subject information and consent
[bookmark: _Hlk6495129]Participants were recruited from Guy’s and St Thomas’ Hospitals. Although it was anticipated that the majority of patients would already be admitted to the hospital as part of standard of care treatment, the majority of patients were recruited and attended visits as outpatients.
All patients at Guy’s and St Thomas’ hospitals are risk assessed for MDRGNOs at the point of admission/transfer (or pre-admission if being admitted for an elective procedure) as part of the standard of care. Any positives are reported back to the patients electronic medical record. Potential participants were identified by GSTT infection control and clinical microbiology / infectious diseases teams, making use of electronic systems to alert staff whenever a patient has an ESBL or CRE identified in any sample sent to the laboratory as part of standard of care investigations. 
Participants were invited to attend the infection clinical room on an outpatient basis. As this is was feasibility study, understanding why potential participants declined to take part was critical to the success of a future substantive trial. Therefore, people who declined to participate to be randomised to receive IMP/placebo were invited to provide a reason for this if they were happy to do so. 
Healthy donors were recruited from our existing panel of volunteers who provide stool for standard of care therapies (rCDI and UC). We also placed an advertisement in the local media (Metro) and did a targeted leaflet drop.
[bookmark: _Toc164339970]Data Monitoring

A Trial Steering Committee (TSC) was convened with membership nominated by the CI in partnership with the sponsor. The role of the TSC was to provide overall supervision for the trial on behalf of the sponsor and funder and to ensure that the project is conducted to the rigorous standards set out in the Department of Health and Social Care’s Research Governance Framework for Health and Social Care and the Guidelines for Good Clinical Practice. 
The committee Chair was Professor Debbie Shawcross (Professor of Hepatology and Chronic Liver Failure, Institute of Liver Studies, King’s College Hospital), who is independent of the study. The other independent committee members were as follows;
Saleema Rex (Independent member, Medical Statistician, University of Sheffield)
Dr Damien Mack (Independent member, Consultant Microbiologist, Royal Free Hospitals, London)
Dr Surabhi Taori (Independent member, Consultant Microbiologist, Edinburgh)
Dr Horace Williams (Independent member, Consultant Gastroenterologist, Imperial College Healthcare, London)
Dr David Enoch (Independent member, Consultant Microbiologist, Cambridge University Hospitals)
Chi Chi Izundu (Independent member, patient/public representative)
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[bookmark: _Toc164339973]Study Synopsis

	Title of clinical trial 

	A prospective, randomised placebo-controlled feasibility trial of Faecal microbiota Transplant to ERadicate gastrointestinal carriage of Antibiotic Resistant Organisms (FERARO)

	Protocol Short Title/Acronym 

	FERARO

	Study Phase 

	Phase II (Therapeutic exploratory trial)

	Sponsor name 

	Guy’s and St. Thomas’ NHS Foundation Trust

	Chief Investigator 

	Dr Simon Goldenberg

	Eudract number 

	2019-001618-41

	REC number 

	20/LO/0117

	IRAS project ID: 	

	264206

	Medical condition or disease under investigation 

	Gastrointestinal carriage of antibiotic resistant organisms

	Purpose of clinical trial 

	Feasibility

	Primary objective 

	To determine the feasibility of administering capsulised FMT to participants with the eventual aim of eliminating or reducing stool carriage of MDRGNO as detected by stool culture and PCR for up to 6 months after end of therapy

	Secondary objective (s) 

	Feasibility The study will continue to measure how feasible it is to conduct a clinical trial of FMT treatment, by measuring the following: 
- no. of patients meeting the eligibility criteria for the study 
- no. of patients receiving the treatment 
- no. of patients returning for follow up appointments 
- no. of patients providing stool samples 
The ability to recruit enough healthy donors to manufacture the FMT needed for the trial will also be measured. 

Efficacy The presence of ARB in stool samples provided by patients after receiving FMT or placebo will be measured to see if FMT eradicates these organisms in the gut. 

Safety and Tolerability The proportion of patients experiencing side effects, and any adverse events and adverse drug reactions will be measured. 

The secondary objectives will provide the evidence needed to determine how to measure if the treatment works (the primary outcome) in a larger clinical trial, and the number of people needed to take part.

	Trial Design 

	The FERARO trial is a randomised, controlled, patient blinded single centre feasibility trial with two parallel groups (FMT capsules and matched placebo).

	Endpoints 

	The primary outcome is the consent rate (as a proportion of approached participants who are screened for gastrointestinal carriage of CRE / ESBL). This will be used to determine if a substantive trial is feasible. Success criteria of primary outcome: If an overall consent rate of 40% will be taken as indicating a substantive trial is feasible.
The secondary endpoints of the study are to provide preliminary evidence of efficacy for a substantive randomised controlled trial with the purpose of 
• choosing the optimal primary outcome 
• estimating the parameters for sample size calculation Secondary outcomes of feasibility are; 
• Proportion of patients fulfilling inclusion / exclusion criteria 
• Proportion of patients receiving IMP / placebo (as a % of those consenting) 
• Proportion of patients returning for follow up visits (face to face visit at Day 33) 
• Proportion of patients providing follow up stool samples (Days 10, 33, 93 and 183) 
• Ability to recruit sufficient healthy donors to manufacture all FMT doses to meet demands of this and a future substantive RCT. Assessed by delay in dosing patients (measured in days) 
Additional feasibility assessments will include: 
• Collection of data that may be used in estimating of costs/resources needed to provide FMT in the NHS. 
• An embedded qualitative study to explore views and experiences of research participants. Secondary outcomes of efficacy are; 
• Gastrointestinal carriage of CRE / ESBL (detected / not detected) by stool culture over time (days 10, 33, 93 and 183) 
• Gastrointestinal carriage of CRE / ESBL (detected / not detected) by multiplex PCR over time (days 10, 33, 93 and 183) Secondary outcomes of safety and tolerability are; 
• proportion of patients experiencing reflux following administration of FMT
 • Proportion of patients suffering intolerable (resulting in withdrawal from the study) gastrointestinal side effects (including diarrhoea, constipation, abdominal pain, flatulence and bloating). This will be assessed by direct questioning and completion of a short patient questionnaire. 
• identification of unanticipated harms involved with administration of FMT. 
• occurrence of any adverse event / serious adverse event

	Planned number of subjects

	80 patients randomised 1:1 (40 FMT capsules and 40 placebo)

	Summary of eligibility criteria 

	Adult patients (18 years or over) registered at Guy’s and St Thomas’ NHS Foundation Trust who have gastrointestinal carriage with ESBL and/or CRE, and who have had an infection with one of these organisms in the 6 months preceding study enrolment.

	IMP, dosage and route of administration 

	Five size 0, lyophilised capsules for ingestion on each consecutive dosing day. A total of 15 capsules over three dosing days

	Active comparator product(s) 

	Matched placebo

	Maximum duration of treatment of a subject 

	3 days including 3 dosing periods (may be up to 5 days if dosing period spans a weekend)

	Version and date of protocol amendments 

	Version 3.0 09/08/2021



[bookmark: _Toc164339974]Glossary of terms

AE	Adverse Event
AMR	Antimicrobial Resistance
AR	Adverse Reaction
ARB	Antibiotic Resistant Bacteria
BMR	Batch Manufacturing Record
BSI	Bloodstream Infection
CA	Competent Authority
CDI	Clostridioides (formerly Clostridium) difficile Infection
CI	Chief Investigator
CPE	Carbapenemase Producing Enterobacteriaceae
CRE	Carbapenem Resistant Enterobacteriaceae
CRF	Case Report Form
CTA	Clinical Trial Authorisation
CTIMP 	Clinical Trial of Investigational Medicinal Product	
CTU	Clinical Trials Unit	
DMC	Data Monitoring Committee
DSUR	Development Safety Update Report
EC	European Commission
EMEA	European Medicines Agency
EOT	End Of Therapy
EPR	Electronic Patient Record
ESBL	Extended Spectrum Beta-Lactamase
EU	European Union
EUCTD	European Clinical Trials Directive
EudraCT	European Clinical Trials Database
EudraVIGILANCE	European database for Pharmacovigilance
FMT	Faecal Microbiota Transplant
GCP	Good Clinical Practice
GMP	Good Manufacturing Practice 
GSTT	Guy’s and St Thomas’ NHS Foundation Trust
IB	Investigator Brochure
ICF	Informed Consent Form
ICH	International Conference on Harmonisation of technical requirements for registration of pharmaceuticals for human use.
IMP	Investigational Medicinal Product
IMPD	Investigational Medicinal Product Dossier
ISF	Investigator Site File (This forms part of the TMF)
ISRCTN	International Standard Randomised Controlled Trials 	Number
KHP CTO	King’s Health Partners Clinical Trials Office
MA	Marketing Authorisation
MDRGNO	Multi Drug Resistant Gram Negative Organism
MDRO	Multi Drug Resistant Organism
MHRA	Medicines and Healthcare products Regulatory Agency
MIA(IMP)	Manufacturer’s Authorisation for Investigational Medicinal Products
MS	Member State
NHS R&D	National Health Service Research & Development  
NIMP	Non-Investigational Medicinal Product
OTU	Operational Taxonomic Unit
PCR	Polymerase Chain Reaction
PI	Principal Investigator
PIC	Participant Identification Centre
PIN	Participant Identification Number
PIS	Participant Information Sheet
QA	Quality Assurance
QC	Quality Control
QP	Qualified Person 
RCT	Randomised Control Trial
REC	Research Ethics Committee
SAE	Serious Adverse Event
SAR	Serious Adverse Reaction
SDV	Source Data Verification
SOP	Standard Operating Procedure 
SmPC	Summary of Product Characteristics 
SSI	Site Specific Information
SUSAR	Suspected Unexpected Serious Adverse Reaction 
TMF	Trial Master File
TMG	Trial Management Group
TSC	Trial Steering Committee
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N/A

[bookmark: _Toc164339976]Study period (years)

The original planned start date was January 2020, however this was delayed due to the Covid-19 pandemic. The first donor visit was 21/09/2020, and the recipient first visit was 06/04/2021. 

There was a temporary interruption to participant recruitment between 14th February and 23rd May 2022 due to an inability to manufacture the IMP because of the non-availability of pharmaceutical grade excipient.

Last patient last visit was 30/05/2023. The end of trial was defined at the date of database lock to allow sufficient for completion of all study procedures, data collection and imputation.

[bookmark: _Toc164339977]Phase of development

Phase II (therapeutic exploratory) trial
[bookmark: _Toc164339978]Objectives

The primary objective was to determine the feasibility of administering capsulised FMT to participants with the eventual aim of eliminating or reducing stool carriage of MDRGNO as detected by stool culture and PCR for up to 6 months after end of therapy.
Secondary objectives were as follows;

Feasibility
The study measured how feasible it is to conduct a clinical trial of FMT treatment, by measuring the following:

 - no. of patients meeting the eligibility criteria for the study 
 - no. of patients receiving the treatment
 - no. of patients returning for follow up appointments
 - no. of patients providing stool samples

The ability to recruit enough healthy donors to manufacture the FMT needed for the trial was also measured. 

Efficacy 
The presence of ARB in stool samples provided by patients after receiving FMT or placebo will be measured to see if FMT eradicates these organisms in the gut. 

Safety and Tolerability 
The proportion of patients experiencing side effects, and any adverse events and adverse drug reactions will be measured. 
 
The secondary objectives will provide the evidence needed to determine how to measure if the treatment works (the primary outcome) in a larger clinical trial, and the number of people needed to take part.  

[bookmark: _Toc164339979]Background and Context

The lower gastrointestinal tract is the major site of colonisation of MDRGNOs, however there is currently no effective decolonisation strategy. Colonised patients have an increased risk of invasive infection with these organisms (for example blood stream infection, urinary tract infection, intra-abdominal infection etc.). This is associated with poor clinical outcomes including excess attributable 30-day mortality (One study estimated this at 32.8% of those with an ESBL blood stream infection compared to 26.3% in matched controls with a non-ESBL blood stream infection). 
These resistant organisms have been implicated in large outbreaks worldwide and hospitalised patients may be particularly susceptible to infection with these types of organism. As well as increased morbidity and mortality, infection is associated with prolonged hospital stay and increased healthcare costs.
A method for decolonizing or reducing MDRGNOs could have clear potential benefits at both individual and population level. This would result from decreasing risk of invasive infection and by reducing patient to patient transmission in the healthcare and community setting. 
FMT has been proposed and has been investigated in a small number of studies as a potential non-antimicrobial approach for MDRGNO decolonisation.  If successful this strategy may contribute to mitigating the global problem of antimicrobial resistance, which has been consistently cited by clinicians, patients, carers and governments as one of the most important challenges of this generation.
Several case reports and one randomised controlled trial of MDRGNO decolonisation using FMT are reported in the literature. These studies are summarised in four separate recently published systematic reviews. However, most of these are case reports or case series and have not controlled for spontaneous loss of MDRGNO carriage. This is important since it may be significant and may lead to overestimation of the effectiveness of FMT in achieving decolonisation. In a recent study conducted at Central Manchester Foundation Trust during 2016/17 (a hospital Trust that has a high prevalence of CRE) only 17.1% of patients who were previously known to be colonised with CRE had it detected on readmission to the hospital.  Therefore, the use of a placebo in this trial is justified and crucial to control for spontaneous loss of carriage.
The only previous published RCT in this area failed to recruit the planned number of participants (with 60% 38/64 of participants receiving FMT or placebo), did not administer bowel lavage (which may be important in reducing load of MDRGNO), used low amounts of stool (approx. 40g) and allowed different administration methods (using both nasogastric tube and capsules). For these reasons, it is difficult to interpret the findings of the previous study, and sufficient uncertainty remains about the effectiveness of this approach.
Capsule administration was selected following consultation with patient groups and considered to be more acceptable and cost effective than other methods of administration (such as by colonoscopy or nasojejunal tube). 
Although the underlying mechanism of action of FMT is not fully elucidated, the use of three donors is justified as it is likely to increase the bacterial diversity in the administered IMP with the hope that this will be engrafted in the recipient. The previous study using only a single donor resulting in an odds ratio for decolonization success of 1.5 (95% CI 0.4-6.4). We hypothesise that using multiple donors at three dosing points will result in a higher rate of decolonization. This is also based on experience of using FMT to treat patients with Ulcerative Colitis where multiple donors are used in prolonged treatment intervals of up to 6 weeks. 
It is possible that FMT will not fully eradicate MDRGNOs, however achieving even suppression (rather than eradication) may result in significant advantages due to decreasing likelihood of infection and transmission. 

[bookmark: _Toc164339980]Methodology

Conceptual Framework 

This was a non-commercial, prospective, single centre, patient blinded, randomised controlled feasibility study, designed to gather preliminary information on the intervention and the feasibility of conducting a substantive trial.

Following screening participants were randomised on a 1:1 basis to receive lyophilised FMT capsules (five capsules swallowed on three consecutive days, with each set of capsules derived from a different donor) or matching placebo.

Trial Duration 

The trial was scheduled to last a total of 24 months, consisting of 18 months of active recruitment, followed by a 6 month follow up period.


Trial Follow-up 

All participants were followed up at four times points following the last treatment dose, lasting up to 6 months after the end of therapy.
Follow up visits were scheduled at 1 week after end of therapy (day 10 ±5 days), 1 month after end of therapy (day 33 ±10 days), 3 months after end of therapy (day 93 ±10 days) and 6 months after end of therapy (day 183 ±10days).  
The follow up visit at 1 month was face to face (participants will be invited to attend clinic), all other follow up time-points will be conducted by telephone and by requesting return of stool samples / questionnaires.
Table : Schedule of events

	Study activity
	Registration, screening and baseline

	Randomisation and pre-treatment
Day
	Treatment Dose 1
	Treatment Dose 2
	Treatment Dose 3
	Follow up 
(1 week after EOT) 
	Follow up (1 month after EOT)
	Follow up (3 months after EOT)
	Follow up (6 months after EOT)

	Day
	-21 to -3
	0
	1
	2 ±2
	3 ±2
	10 ±5
	33 ±10
	93 ±10
	183 ±10

	Location / mode of follow up
	Hospital
	Hospital / home
	Hospital / clinic
	Hospital / clinic
	Hospital / clinic
	Home
	Hospital / clinic
	Home
	Home

	Study proposal / PIS provided
	X
	
	
	
	
	
	
	
	

	Informed consent signed 
	X
	
	
	
	
	
	
	
	

	Inclusion / exclusion criteria assessed
	X
	
	
	
	
	
	
	
	

	Relevant medical history / demographics
	X
	
	
	
	
	
	
	
	

	Randomisation

	
	X
	
	
	
	
	
	
	

	Vital signs taken, height and weight measured
	X
	
	X
	X
	X
	
	X
	
	

	Haematology - 4mL (full blood count and differential)*
	X
	
	
	
	
	
	
	
	

	Serum for storage - 5mL
	
	X
	
	
	
	
	
	
	

	Study activity
	Registration, screening and baseline

	Randomisation and pre-treatment
	Treatment Dose 1
	Treatment Dose 2
	Treatment Dose 3
	Follow up 
(1 week after EOT) 
	Follow up (1 month after EOT)
	Follow up (3 months after EOT)
	Follow up (6 months after EOT)

	Day
	-21 to -3
	0
	1
	2 ±2
	3 ±2
	10 ±5
	33 ±10
	93 ±10
	183 ±10

	Provide stool collection kits and instructions
	
	
	
	
	X
	
	X
	
	

	Urinary/ blood b-HCG test (females of childbearing potential) *
	
	X
	
	
	
	
	
	
	

	EuroQol 5 dimension 5 level (EQ-5D-5L) questionnaire
	X
	
	
	
	
	X
	X
	X
	X

	Antibiotic, pre and probiotic check
	X
	
	X
	X
	X
	X
	X
	X
	X

	Provide omeprazole and instructions (outpatient only)
	
	X
	
	
	
	
	
	
	

	Administer omeprazole 40mg (dose 1) / 20mg (doses 2 and 3)
	
	
	X
	X
	X
	
	
	
	

	Four hour fast prior to dosing

	
	
	X
	X
	X
	
	
	
	

	FMT / placebo capsules administered

	
	
	X
	X
	X
	
	
	
	

	Adverse events monitoring / safety assessment
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Stool culture for ESBL / CRE, multiplex PCR for ARGs, metagenomics, metabolomics

	X
	
	
	
	
	X
	X
	X
	X

	Blood sample for immune assays – 40mL each visit
	
	X
	
	
	
	
	X
	
	





Trial Medication 

No licensed or commercially available FMT preparations are available in the EU.
FMT for this trial was prepared in a lyophilised, encapsulated form. The product is non-sterile and contains human faeces, 0.9% sodium chloride and 5% trehalose as excipients. Trehalose is added as a cryoprotectant to prevent damage to bacteria during the freeze-drying process. Following lyophilisation the material will be encapsulated in size 0 delayed release methylcellulose capsules (DRcaps™, Capsugel®, Livingston, UK). These capsules are delayed release and designed to start disintegrating approximately 45 minutes after ingestion, with release taking place in the intestine (rather than stomach). The rationale for this is to prevent degradation of capsule contents by stomach acid.
Placebo was comprised of microcrystalline cellulose encapsulated in size 0 delayed release methylcellulose capsules (DRcaps™, Capsugel®, Lonza, Livingston, UK). The placebo will be manufactured and batch released by a QP by the Guys’ Pharmacy Manufacturing Unit. IMP and Placebo was dispensed by study staff (as this was single blinded, there was no requirement for the prescriber and dispenser to be different people).
The capsules for the FMT and placebo were identical and coloured with Swedish orange, this results in an opaque appearance through which the contents cannot be seen.

Dosing Regimen 

The IMP was administered as capsules to be swallowed. The rationale for this route is that the primary site of colonisation of ESBLs and CREs is the lower gastrointestinal tract.
Five capsules were administered on three consecutive days (except where the days fell on a weekend) and thus the maximum duration of treatment of a participant was 5 days. Patients were requested to ingest 15 capsules in total.
Patients were requested to fast for a minimum of 4 hours (although unlimited water is permitted) prior to FMT/placebo administration.
Patients were requested to ingest all capsules within 30 minutes and are permitted unlimited water or squash.
Dosing of IMP and placebo was undertaken during between 8am and 6pm Monday to Friday only.
[bookmark: _Toc164339981]Number of patients (planned and analysed) 

13.1 Planned

The study planned to randomize 40 patients into each arm

13.2 Analysed

	Arm
	Active
	Placebo

	# patients screened
	3169

	# patients consented
	124

	# patients randomised/treated/ study arm
	22
	22

	# patients completed/ study arm
	18
	21

	Reasons for non-completion if applicable
	Unspecified
	Unspecified




A total underwent initial screening with 805 being immediately excluded due to being clinically inappropriate.
Following initial review 1595 were excluded for the following reasons;
· Breastfeeding n=44
· Continuation of antimicrobial therapy n=143
· HIV with CD4<200 n=4
· Life expectancy less than 6 months n=516
· Life threatening food allergy n=5
· No history of invasive infection with ESBL / CRE n=526
· Not colonized with ESBL / CRE n=40
· Participation in another CTIMP n=19
· Pregnant n=71
· Scheduled / current chemotherapy n=110
· Swallowing issues n=111
· Receiving high dose steroids n=2
· Taking pre/probiotics n=4

A total of 769 participants were eligible following chart review and an attempt was made to contact these, however this was not successful for 309 participants. Of the 460 participants who were contacted, 124 provided informed consent.
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Table: The reasons for patient withdrawal from the study

	Patient
	Comments

	
	

	FMT (P010100)
	Withdrew consent prior to IMP dose 3 (continued follow-up)

	FMT (P010043)
	Investigator initiated withdrawal due to reaction to nIMP (continued follow-up)

	FMT (P010002)
	No reason

	FMT (P010004)
	No reason

	FMT (P010006)
	No reason

	Placebo (P010101)
	Moved abroad

	Placebo (P010099)
	Moved abroad



Table: Baseline characteristics of the per protocol population Frequency (%) is displayed unless otherwise specified. 


	Demographic
	Levels
	FMT
	Placebo
	P value

	
	
	n = 22 (50.0)
	n = 22 (50.0)
	

	Age at consent (years)
	
	59.4 (53.9-70.1)
	62.2 (50.7-72.3)
	0.888

	Sex
	Male
	8 (36.4)
	8 (36.4)
	1

	
	Female
	14 (63.6)
	14 (63.6)
	

	Height (cm)
	
	166.0 (158.2-180.8)
	170.0 (161.0-174.5)
	0.742

	Weight (Kg)
	
	73.5 (66.6-85.0)
	74.0 (68.3-80.9)
	0.981

	Ethnicity
	White
	15 (68.2)
	15 (68.2)
	1

	
	Black
	3 (13.6)
	2 (9.1)
	1

	
	Asian
	1 (4.5)
	3 (13.6)
	0.607

	
	Mixed
	2 (9.1)
	0 (0.0)
	0.488

	
	Other
	1 (4.5)
	2 (9.1)
	1

	No. of hospital admissions (overnight) in the last 2 years
	
	1.5 (0.2-4.0)
	1.0 (0.0-1.0)
	0.025

	No. of courses of antibiotics in the last 2 years
	
	6.0 (5.0-8.0)
	5.0 (3.2-7.0)
	0.136

	Healthcare worker with direct face-to-face patient contact?
	No
	20 (90.9)
	20 (90.9)
	1

	
	Yes
	2 (9.1)
	2 (9.1)
	





[bookmark: _Toc164339982]Diagnosis and main criteria for inclusion

To be eligible for enrolment, participants must have met all the following criteria before undergoing any study-related procedures;

· Adult patients (age 18 years or older at time of consent) 

AND
· Current or previous patient at Guy’s and St Thomas’ NHS Foundation Trust
AND
· Ability to understand the purpose, potential benefits and risks of the study and capable of giving informed consent. The participant must be able to provide written informed consent.
AND
· Symptomatic infection with ESBL or CRE in the preceding 6 months
· AND
· Willing to be screened (rectal swab/ stool sample) for gastrointestinal carriage of CRE / ESBL 


[bookmark: _Toc164339983]Test product, dose and mode of administration

See section 12


[bookmark: _Toc164339984]Duration of treatment
Treatment was scheduled to last three consecutive doses (days) only


[bookmark: _Toc164339985]Reference therapy, dose and mode of administration

There is no refrence therapy. 
All participants were required to take a NIMP, the aim of which was to supress secretion of gastric acid and protect the contents of the capsules which are pH sensitive.
On the morning of each FMT or placebo administration the patient was requested to take omeprazole orally (a commonly prescribed Proton Pump Inhibitor), to reduce gastric acid secretion and protect the contents of the IMP. The dose was 40mg on the first dosing day and 20mg on the two following dosing days.

[bookmark: _Toc164339986]Criteria for evaluation: Endpoints


18.1 Feasibility

Primary end-point
The primary outcome is the consent rate (as a proportion of approached participants whoare screened for gastrointestinal carriage of CRE / ESBL) ). This will be used to determine if a substantive trial is feasible.
Success criteria of primary outcome:
If an overall consent rate of <15% is achieved, progression to a substantive trial will not be deemed feasible.
If an overall consent rate between 15 and 39% is achieved, progression to a substantive trial will be deemed feasible with modifications to the protocol, close monitoring and clearly defines stop/go criteria.
Overall consent rate of >40% will be taken as indicating a substantive trial is feasible.

Secondary end-points
The secondary endpoints of the study are to provide preliminary evidence of efficacy for a substantive randomised controlled trial with the purpose of 
· choosing the optimal primary outcome 
· estimating the parameters for sample size calculation

Secondary outcomes of feasibility are;
· Proportion of patients fulfilling inclusion / exclusion criteria
· Proportion of patients receiving IMP / placebo (as a % of those consenting)
· Proportion of patients returning for follow up visits (face to face visit at Day 33)
· Proportion of patients providing follow up stool samples (Days 10, 33, 93 and 183)
· Ability to recruit sufficient healthy donors to manufacture all FMT doses to meet demands of this and a future substantive RCT. Assessed by delay in dosing patients (measured in days)

Additional feasibility assessments will include:

· Collection of data that may be used in estimating of costs/resources needed to provide FMT in the NHS.
· An embedded qualitative study to explore views and experiences of research participants.


1.2 Efficacy
Secondary end-points

· Gastrointestinal carriage of CRE / ESBL (detected / not detected) by stool culture over time (days 10, 33, 93 and 183)
· Gastrointestinal carriage of CRE / ESBL (detected / not detected) by multiplex PCR over time (days 10, 33, 93 and 183)
1.3 Safety and tolerability

Secondary end-points
· proportion of patients experiencing reflux following administration of FMT
· Proportion of patients suffering intolerable (resulting in withdrawal from the study) gastrointestinal side effects (including diarrhoea, constipation, abdominal pain, flatulence and bloating). This will be assessed by direct questioning and completion of a short patient questionnaire.
· identification of unanticipated harms involved with administration of FMT.
· occurrence of any adverse event / serious adverse event


[bookmark: _Toc164339987]Statistical Methods

Analysis of baseline characteristics
Baseline characteristics of patients will be reported by treatment allocation using means and standard deviations for normally distributed variables (assessed by inspection of a histogram), median and inter-quartile ranges for non-normal quantitative variables, and numbers and percentages for categorical variables.
Analysis of the primary outcome 
The proportion of patients who accept the offer of randomisation will be reported with 95% confidence intervals computed by the exact binomial method. No statistical tests for significant differences between treatment groups will be performed.
Analysis of secondary outcomes
Summary statistics of all secondary outcomes will be reported by treatment allocation using means and standard deviations for normally distributed variables (assessed by inspection of a histogram), median and inter-quartile ranges for non-normal quantitative variables, and numbers and percentages for categorical variables. In addition, all harms and withdrawals will be reported with 95% confidence intervals.
Feasibility Outcomes
The proportion of patients who fulfil the inclusion/exclusion criteria will be reported with 95% confidence intervals computed by the exact binomial method. No statistical tests for significant differences between treatment groups will be performed.
The proportion of patients who received FMT/placebo (as a proportion of those consenting to take part in the study) will be reported with 95% confidence intervals computed by the exact binomial method. No statistical tests for significant differences between treatment groups will be performed.
The proportion of patients returning for the face to face follow-up visit at 1 month (40±10 days) will be reported with 95% confidence intervals computed by the exact binomial method. The proportion within each treatment group will be presented alongside a difference between groups with 95% confidence intervals. The mean differences between will be examined for significance using 95% confidence intervals.
The proportion of patients providing follow-up stool samples at each follow-up time-point (10, 33,93 and 183 days) will be reported with 95% confidence intervals computed by the exact binomial method. The proportion within each treatment group will be presented alongside a difference between groups with 95% confidence intervals. The difference between means will be examined for significance using the two-proportion test with the 5% level taken as significant.
The delay in treating patients with FMT after randomisation will be reported as the mean number of days with standard deviation. As this measure related specifically to FMT dosing, no statistical tests for significant differences between treatment groups will be performed.
Efficacy Outcomes
The gastrointestinal carriage of CRE/ESBL by stool culture will be assessed as a binary outcome (detected/not detected). The proportion of patients with CRE/ESBL detected within stool cultures at each follow-up time-point (10, 33, 93 and 183 days) will be reported with 95% confidence intervals computed by the exact binomial method. The proportion within each treatment group will be presented alongside a difference between groups with 95% confidence intervals. The difference between means will be examined for significance using the two-proportion test with the 5% level taken as significant.
The gastrointestinal carriage of CRE/ESBL by multiplex PCR will be assessed as a binary outcome (detected/not detected). The proportion of patients with CRE/ESBL detected by multiplex PCR at each follow-up time-point (10, 33, 93 and 183 days) will be reported with 95% confidence intervals computed by the exact binomial method. The proportion within each treatment group will be presented alongside a difference between groups with 95% confidence intervals. The difference between means will be examined for significance using the two-proportion test with the 5% level taken as significant.
Safety and Tolerability
The proportion of patients experiencing reflux following the administration of FMT will be reported with 95% confidence intervals computed by the exact binomial method. As this measure related specifically to FMT dosing, no statistical tests for significant differences between treatment groups will be performed.
The proportion of patients suffering intolerable gastrointestinal side effects (including diarrhoea, constipation, abdominal pain, flatulence and bloating) resulting in the withdrawal from the study will be reported with 95% confidence intervals computed by the exact binomial method. The proportion within each treatment group will be presented alongside a difference between groups with 95% confidence intervals. The difference between means will be examined for significance using the two-proportion test with the 5% level taken as significant.
The number of unanticipated harms involved with the administration of FMT will be reported as a number and percentage as well as the number of adverse events/serious adverse events which occurred.
[bookmark: _Toc164339988]Changes in the Trial Plan

	Date submitted
	Submission type 
	Outcome 
	Protocol
	IMPD
	IB

	28/Feb/2020
	CTA submission 
	GNA
	v1.1
	v1.0
	v1.0

	27/Mar/2020
	Response to GNA 
	Approved with conditions (14/Apr/2020)
	v1.2
	v1.0
	v1.0

	01/Jun/2020
	Amendment 1
	MIA  sent 
	v1.2
	v1.0
	v1.0

	15/Jul/2020 
	Amendment 2 
	Approved (03/Sep/2020)
	v2.0
	v2.0
	v2.0

	04/Dec/2020

	Amendment 3
	Approved (11/Dec/2020)
	v2.0
	v3.0
	v2.0

	26/Oct/2021 
	Amendment 4
	Approved (28/Nov/2021)
	v3.0
	v5.0
(v4.0 filed as non-substantial)
	v2.0




20.1 Protocol Deviations

There were a total of 129 protocol deviations during the trial, none of which were significant, had any impact on safety or endpoints.


[bookmark: _Toc164339989]Summary – Conclusions

21.1 Demographic data

The following tables summarises the demographics of the treated subjects:

Table: Gender of the safety population

	Number of Subjects

	Age (years)
	Male
	Female 

	Total

	Pre-term new-born infants (<37 weeks)
	0
	0
	0

	New-borns (0-27 days)
	0
	0
	0

	Infants and toddlers (28 days – 23 months)
	0
	0
	0

	Children (2-11 years)
	0
	0
	0

	Adolescents (12-17 years)
	0
	0
	0

	Adults (18-64 years)
	9
	17
	26

	Elderly (≥65 years)
	6
	9
	15

	Total
	15
	26
	41



Cumulative Exposure by Ethnic Origin 
Table: Ethnicity of the safety population

	Ethnic origin Number of subjects


	*Asian
	3

	 *Mixed
	2

	*White
	28

	*Other
	8

	Total
	41



For the study as a whole, 37% of exposed subjects are male, and 63% are female.
68.3% of subjects are White, 7.3% are Asian, 4.9% are Mixed and 19.5% are of Other ethnicity.
	
21.2 Primary outcome

Recipient consent rate as a proportion of approached participants who were screened for GIT carriage of ESBL-E/CRE was 27.0% (124/460, 95%CI 23.0-31.3). Therefore, progression to a substantive trial would be feasible with modifications to the existing protocol and close monitoring of the substantive trial with clearly defined stop/go criteria.

Secondary Efficacy Parameters 

There were several other soft feasibility endpoints defined a priori to take into consideration if/when progressing to a substantive trial. Summary statistics for the recruited participant cohort are presented in table 2. The denominator for analysis is dependent on the outcome. The first criterion is based on consenting participants, the second randomised participants, and the remaining criterion based on participants who received IMP.
Soft feasibility endpoints for consideration when determining progression to substantive trial. Criteria with predefined outcomes depending on result, actual result given as a percentage with numerator/denominator and 95%CI calculated by Clopper-Pearson (exact) method to indicate uncertainty around the estimate.

	Criteria
	May not be feasible
	Continue with protocol modifications
	May continue without protocol modifications
	Actual Result
	95% CI

	Consenting participants fulfilling inclusion/exclusion criteria
	<10%
	10-29%
	≥30%
	42.7%
(53/124)
	33.9-51.9

	Randomised participants completing IMP dosing
	<50%
	50-75%
	≥75%
	88.6%
(39/44)
	75.4-96.2

	Participants returning for face-to-face follow-up (day 33)
	<50%
	50-79%
	≥80%
	95.1%
(39/41)
	83.5-99.4

	Participants providing stool samples (day 10)
	<50%
	50-79%
	≥80%
	90.2%
(37/41)
	76.9-97.2

	Participants providing stool samples (day 33)
	<50%
	50-79%
	≥80%
	92.7%
(38/41)
	80.0-98.5

	Participants providing stool samples (day 93)
	<50%
	50-79%
	≥80%
	90.2%
(37/41)
	76.9-97.2

	Participants providing stool samples (day 183)
	<50%
	50-79%
	≥80%
	80.5%
(33/41)
	65.1-91.2

	Participants providing at least 2 stool samples
	<50%
	50-79%
	≥80%
	92.7%
(38/41)
	80.0-98.5

	Ability to recruit sufficient healthy donors to manufacture FMT
	>2-week delay
	Up to 2-week delay
	No delay
	No delay*
	N/A



* There was no delay in manufacturing cFMT due unavailability of healthy donors once donors had been consented, screened, and donated. There was a delay in cFMT manufacturing due to unavailability of a pharmaceutical grade (British Pharmacopoeia (BP)) excipient (trehalose) from 14th February and 23rd May 2022



21.3 Safety results


Three participants (15.0%, 95%CI 3.2-37.9, Clopper-Pearson (exact) method) in the FMT arm and two participants (9.6%, 95%CI 1.2-30.3, Clopper-Pearson (exact) method) in the placebo arm reported gastro-oesophageal reflux. The observed difference in proportions between arms was not significant (p=0.66, Fisher’s exact test).

One participant (5.0%, 95%CI 0.1-24.9, Clopper-Pearson (exact) method) in the FMT arm withdrew from further IMP administration after the second dose. No participants in the placebo arm withdrew from IMP administration (0.0%, 95%CI 0.0-16.1, Clopper-Pearson (exact) method). The observed difference was not significant (p=0.48, Fisher’s exact test).

There were no unanticipated harms associated with the administration of cFMT during IMP dosing or the 6-month trial follow-up.

A full list of AEs reported during trial follow-up is provided in Appendix i. Average duration of follow-up for participants in each arm was comparable (174.2 days in FMT arm vs. 176.7 days in placebo arm, p=0.84, Student’s t-test). 

Abdominal distension / bloating was reported more frequently in cFMT recipients than placebo-treated controls (9/20 vs. 2/21 participants, p=0.01, Fisher’s exact test) with a relative risk of 4.7 (95% CI 1.2-19.3, p=0.03, Altman). The median duration of symptoms was 5 days (IQR 2-8 days), and for all abdominal distension / bloating deemed “definite” or “likely” to be attributable to IMP it was self-limiting. For all other GI AEs there was no significant difference in reporting between interventions (p>0.05 for all comparisons, Fisher’s exact test). There was a statistically significant increase in reporting of skin and subcutaneous tissue disorders in the FMT arm (p=0.047, Fisher’s exact test), these were facial erythema (no confirmed diagnosis), generalised itching and rash and generalised rash (neither visualised by a clinician), and a maculopapular rash (no confirmed diagnosis). 

There were four SAEs within 30 days of receipt of IMP, three SAEs in two recipients in the FMT arm and one SAE in the placebo arm. None were deemed to be related to IMP. There were a further ten SAEs in the FMT arm 31 or more days post IMP. These were collected to assess relatedness to IMP to assess if a SAR or SUSAR. In total, five FMT recipients experienced an SAE compared to one placebo recipient (p=0.09, Fisher’s exact test). All SAEs were deemed serious due to hospitalisation, or prolongation of hospital stay of the participant. Nine SAEs were reported in one participant, of these, five were due to diabetic ketoacidosis (DKA), and four were due to infections involving the lower limbs (cellulitis and osteomyelitis) or management of these infections (amputation). The participant was living with type 1 diabetes and had a history of suboptimal diabetes control – HbA1c result 83mmol/mol on entry to study – with a recent history (within the past six months) of recurrent hospitalisation secondary to both DKA and lower limb infections. The remaining four SAEs were reported in four participants, these were a tunnelled line infection in a dialysis patient 31 days post IMP, trochanteric bursitis 28 days post IMP, pyelonephritis five months post IMP and small bowel overgrowth six weeks post IMP. All participants had a medical history of the same condition occurring on at least one occasion prior to enrolment in the FERARO trial. These findings, in combination with the timing of the event in relation to IMP, resulted in none being deemed related to FMT.


Table: Listing of Adverse Events for all patients 

	Adverse Events
	FMT
	Placebo

	Total Number of AEs per Study Arm
	Mild: 75
Moderate: 13
Severe: 12
Total: 100
	Mild: 44
Moderate: 17
Severe: 1
Total: 62

	Subjects affected by non-serious adverse events:
	18
	18




Table: Listing of Serious Adverse Events for all patients

	Serious Adverse Events
	Treatment Arm
	Placebo

	Total Number of SAEs per Study Arm
	3 (within 30 days of IMP)
10 (31 or more days after receipt of IMP)
	1 (within 30 days of IMP)

	Total number of all cause deaths per Study Arm
	0
	0

	
Total number of deaths resulting from adverse events per Study Arm
	0
	0




Within the per protocol population (n= 41), a total of 161 AEs, including 14 SAE, were identified as treatment‐emergent and included in the safety analysis. Summary tables for AEs and SAEs are presented in the appendix of this synopsis.

Overall, 36 patients (87.8%) patients experienced at least one AE. The proportion that experienced at least one SAE was 14.6% (n=6). 

Incidence of adverse drug reactions (ADRs): 29 / 100 AEs (29 %) were assessed as related to at least one study drug and 12 / 18 patients (66.7 %) experienced ADR. 

There were no Serious Adverse Reactions (SARs), no unexpected SARs and no SUSARs.


[bookmark: _Toc164339990]Conclusion

The primary outcome of recipient consent rate as a proportion of approached participants who were screened for GIT carriage of ESBL-E/CRE was met with a final figure of 27.0% (124/460, 95%CI 23.0-31.3). Therefore, progression to a substantive trial would be feasible with modifications to the existing protocol and close monitoring of the substantive trial with clearly defined stop/go criteria.
All secondary feasibility outcomes were also met. Safety and tolerability data were in line with expectations based on previous data.

This feasibility trail supports continued study of cFMT in a larger substantive trial to more clearly define efficacy and safety outcomes.
[bookmark: _Toc164339991] Date of Report

This is version 1.0 of the Clinical Study Report synopsis, dated 11/09/2024.

APPENDICES
																			

i) Summary of treatment‐emergent AEs and SAEs in the per protocol population


	Adverse event
	Description
	Group
	N
	AE
	SAE
	Total 
events
	Event rate/
average FU
	Total
participants
	Participant event rate
	95% CI
	P

	Gastrointestinal 
disorders
	Abdominal distension / 
bloating
	FMT
	20
	9
	1
	10
	0.51
	9
	0.45
	0.23 - 0.68
	0.01

	
	
	Placebo
	21
	2
	0
	2
	0.10
	2
	0.10
	0.01 - 0.30
	

	
	Constipation
	FMT
	20
	3
	0
	3
	0.15
	3
	0.15
	0.03 - 0.38
	0.34

	
	
	Placebo
	21
	1
	0
	1
	0.05
	1
	0.05
	0.00 - 0.24
	

	
	Diarrhoea
	FMT
	20
	6
	0
	6
	0.31
	5
	0.25
	0.09 - 0.49
	0.24

	
	
	Placebo
	21
	3
	0
	3
	0.14
	2
	0.10
	0.01 - 0.30
	

	
	Change in bowel habit
	FMT
	20
	7
	0
	7
	0.36
	5
	0.25
	0.09 - 0.49
	0.24

	
	
	Placebo
	21
	2
	0
	2
	0.10
	2
	0.10
	0.01 - 0.30
	

	
	Flatulence
	FMT
	20
	1
	0
	1
	0.05
	1
	0.05
	0.00 - 0.25
	0.49

	
	
	Placebo
	21
	0
	0
	0
	0.00
	0
	0.00
	0.00 - 0.16
	

	
	Foul taste / smell
	FMT
	20
	2
	0
	2
	0.10
	2
	0.10
	0.01 - 0.32
	1.00

	
	
	Placebo
	21
	3
	0
	3
	0.14
	3
	0.14
	0.03 - 0.36
	

	
	Gastro-oesophageal 
reflux
	FMT
	20
	3
	0
	3
	0.15
	3
	0.15
	0.03 - 0.38
	0.66

	
	
	Placebo
	21
	2
	0
	2
	0.10
	2
	0.10
	0.01 - 0.30
	

	
	Nausea
	FMT
	20
	2
	0
	2
	0.10
	2
	0.10
	0.01 - 0.32
	0.61

	
	
	Placebo
	21
	1
	0
	1
	0.05
	1
	0.05
	0.00 - 0.24
	

	
	Vomiting
	FMT
	20
	3
	0
	3
	0.15
	3
	0.15
	0.03 - 0.38
	0.34

	
	
	Placebo
	21
	1
	0
	1
	0.05
	1
	0.05
	0.00 - 0.24
	

	
	Other
	FMT
	20
	2
	0
	2
	0.10
	2
	0.10
	0.01 - 0.32
	0.23

	
	
	Placebo
	21
	0
	0
	0
	0.00
	0
	0.00
	0.00 - 0.16
	

	Cardiac disorders
	
	FMT
	20
	2
	0
	2
	0.10
	2
	0.10
	0.01 - 0.32
	0.23

	
	
	Placebo
	21
	0
	0
	0
	0.00
	0
	0.00
	0.00 - 0.16
	

	Endocrine disorders
	
	FMT
	20
	1
	5
	6
	0.31
	2
	0.10
	0.01 - 0.32
	0.23

	
	
	Placebo
	21
	0
	0
	0
	0.00
	0
	0.00
	0.00 - 0.16
	

	Eye disorders
	
	FMT
	20
	2
	0
	2
	0.10
	2
	0.10
	0.01 - 0.32
	0.23

	
	
	Placebo
	21
	0
	0
	0
	0.00
	0
	0.00
	0.00 - 0.16
	

	General disorders
and administration 
site conditions
	
	FMT
	20
	2
	0
	2
	0.10
	2
	0.10
	0.01 - 0.32
	1.00

	
	
	Placebo
	21
	2
	0
	2
	0.10
	2
	0.10
	0.01 - 0.30
	

	Immune system disorders
	
	FMT
	20
	2
	0
	2
	0.10
	2
	0.10
	0.01 - 0.32
	0.23

	
	
	Placebo
	21
	0
	0
	0
	0.00
	0
	0.00
	0.00 - 0.16
	

	Infections and infestations
	
	FMT
	20
	19
	4
	23
	1.18
	13
	0.65
	0.41 - 0.85
	0.51

	
	
	Placebo
	21
	32
	1
	33
	1.59
	16
	0.76
	0.53 - 0.92
	

	Injury, poisoning and 
procedural complications
	
	FMT
	20
	1
	0
	1
	0.05
	1
	0.05
	0.00 - 0.25
	1.00

	
	
	Placebo
	21
	1
	0
	1
	0.05
	1
	0.05
	0.00 - 0.24
	

	Investigations
	
	FMT
	20
	2
	0
	2
	0.10
	2
	0.10
	0.01 - 0.32
	1.00

	
	
	Placebo
	21
	3
	0
	3
	0.14
	2
	0.10
	0.01 - 0.30
	

	Musculoskeletal and 
connective tissue disorders
	
	FMT
	20
	2
	1
	3
	0.15
	3
	0.15
	0.03 - 0.38
	0.34

	
	
	Placebo
	21
	1
	0
	1
	0.05
	1
	0.05
	0.00 - 0.24
	

	Nervous system disorders
	
	FMT
	20
	4
	0
	4
	0.21
	3
	0.15
	0.03 - 0.38
	0.34

	
	
	Placebo
	21
	1
	0
	1
	0.05
	1
	0.05
	0.00 - 0.24
	

	Psychiatric disorders
	
	FMT
	20
	1
	1
	2
	0.10
	2
	0.10
	0.01 - 0.32
	0.61

	
	
	Placebo
	21
	1
	0
	1
	0.05
	1
	0.05
	0.00 - 0.24
	

	Renal and urinary disorders
	
	FMT
	20
	3
	0
	3
	0.15
	2
	0.10
	0.01 - 0.32
	0.23

	
	
	Placebo
	21
	0
	0
	0
	0.00
	0
	0.00
	0.00 - 0.16
	

	Respiratory, thoracic and 
mediastinal disorders
	
	FMT
	20
	2
	0
	2
	0.10
	1
	0.05
	0.00 - 0.25
	0.61

	
	
	Placebo
	21
	3
	0
	3
	0.14
	3
	0.14
	0.03 - 0.36
	

	Skin and subcutaneous 
tissue disorders
	
	FMT
	20
	5
	0
	5
	0.26
	4
	0.20
	0.06 - 0.44
	0.05

	
	
	Placebo
	21
	0
	0
	0
	0.00
	0
	0.00
	0.00 - 0.16
	

	Surgical and medical 
procedures
	
	FMT
	20
	0
	1
	1
	0.05
	1
	0.05
	0.00 - 0.25
	1.00

	
	
	Placebo
	21
	2
	0
	2
	0.10
	1
	0.05
	0.00 - 0.24
	






ii) Summary of treatment‐emergent ARs in the per protocol population

There were no ARs

iv) Summary of treatment‐emergent SARs in the study population

There were no SARs
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