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Abstract
- Background: Almost 15 % of patients with ulcerative colitis (UC) will require a proctocolectomy with ileal
pouch–anal anastomosis (IPAA) as a result of fulminant colitis, dysplasia, cancer, or medical refractory
diseases. Around 50% will experience pouchitis, an idiopathic in�ammatory condition involving the ileal
reservoir, responsible for digestive symptoms, deterioration in quality of life, and disability. Though the
majority of initial cases of pouchitis are easily managed with a short course of antibiotics, in about 10%
of cases, in�ammation of the pouch becomes chronic with very few treatments available. Previous
studies have suggested that manipulating the composition of intestinal �ora through antibiotics,
probiotics, and prebiotics achieved signi�cant results for treating acute episodes of UC-associated
pouchitis. However, currently there is no established effective treatment for chronic antibiotic-dependent
pouchitis. Fecal microbiota transplantation (FMT) is a novel therapy involving the transfer of normal
intestinal �ora from a healthy donor to a patient with a medical condition potentially caused by the
disrupted homeostasis of intestinal microbiota or dysbiosis.

-Methods Our project aims to compare the delay of relapse of chronic recurrent pouchitis after FMT
versus sham transplantation. Forty-two patients with active recurrent pouchitis after having undergone an
IPAA for UC will be enrolled at 12 French centers. The patients who respond to antibiotherapy will be
randomized at a ratio of 1:1 to receive either FMT or sham transplantation.

-Discussion : On April 30, 2014, WHO published an alarming report on antibiotic resistance. Finding an
alternative medical treatment to antibiotics in order to prevent relapses of pouchitis is therefore becoming
increasingly important given the risk posed by multiresistant bacteria. Moreover, if the results of this
study are conclusive, FMT, which is less expensive than biologics, could become a routine treatment in
the future.

-Trial registration: The trial, published on May 14, 2018, is registered at ClinicalTrials.Gov under
registration number NCT03524352:
https://clinicaltrials.gov/ct2/show/NCT03524352term=NCT03524352&rank=1

Background
As many as 10% to 20% of patients with ulcerative colitis (UC; incidence of 24 per 100,000 people
annually in Europe) undergo proctocolectomy with ileal pouch–anal anastomosis (IPAA) as a result of
refractory disease, dysplasia, or malignancies [1].

Moreover, more than 50% of those who have had an IPAA for a complication brought on by UC will
develop an in�ammation of the neo-reservoir, known as pouchitis, in the following years. Pouchitis
worsen the quality of life, causing disability, an increase in bowel movements, an increased risk of fecal
incontinence, abdominal pains, and fever.
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The etiology of pouchitis remains unclear. Risk factors, genetic associations, and the serological markers
of pouchitis suggest that a close interaction between the host immune response and the pouch
microbiota plays a relevant role in the etiology of this idiopathic in�ammatory condition [2–4].

While it is known that both host genetics and the microbiome in�uence the development of pouchitis,
precisely how they interact is less well understood. Following IPAA surgery, the mucosal structure of the J-
pouch becomes more colon-like: villous structures become shallower, mucin expression changes, and the
microbial community becomes functionally more similar to a colonic community. Although pouchitis can
occur after the construction of pouches for either chronic ulcerative colitis or familial adenomatous
polyposis, pouchitis occurs much less frequently in the latter (0% to 10%) [5–7], suggesting that pouchitis
is less related to the structure of the pouch than it is the patient’s underlying immune dysregulation and
the microbiota interacting with the pouch machiels [8]. It is unclear, however, whether pouchitis is a
recurrence of UC that manifests itself as the postoperative host ileum and microbiome collectively
become more colon-like, or a unique disease with characteristics of both Crohns’ disease and UC [9,10].

In�ammatory bowel disease (IBD) has no single etiology, but is rather the consequence of the detrimental
interaction between intestinal microbiota, epithelium, and the immune system in genetically susceptible
individuals. The use of modern molecular methods that allow a comprehensive analysis of the gut
microbiota has shown that IBD patients have a distorted, low-diversity intestinal microbiota [11,12]. There
is an ongoing debate as to whether changes in the intestinal microbiota precede or follow the
development of colitis in IBD. A speci�c IBD microbiota has, however, yet to be revealed.

Dysbiosis has been indicated as a triggering factor for pouchitis, and this is strongly supported by several
lines of evidence pointing to the role played by the microbiota. Pouchitis does not occur before ileostomy
take-down and the ileal mucosa’s exposure to the fecal stream. In addition, the pouch e�uent contains
higher bacterial concentrations than the normal ileum and studies have reported alterations in bacterial
colonization after IPAA.

Treatment of pouchitis is largely empirical and only small placebo-controlled trials have been conducted
[13,14]. Antibiotics are the main treatment for acute pouchitis, and metronidazole and cipro�oxacin are
the most common initial approaches, often resulting in a rapid response, suggesting that dysbiosis is
indeed involved in this pathology [2]. Treatments such as antibiotics and probiotics have a positive effect
on the induction and maintenance of remission in pouchitis [15,16].

While antibiotics are often effective, 5%–15% of patients experience “refractory or recurrent” pouchitis.
Active pouchitis may then be divided into acute or chronic, depending on the symptom duration
according to ECCO guidelines [13]. The threshold for chronicity is a symptom duration of > 4 weeks. Up to
10% of patients develop chronic pouchitis requiring long-term treatment, and a small subgroup have
pouchitis refractory to medical treatment. Pouchitis may be classi�ed—according to different
perspectives—into: 1] idiopathic versus secondary; 2] in remission versus active; and 3] infrequent [< three
episodes/year] versus relapsing [> three episodes/year]. Pouchitis may also be classi�ed based on the
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response to antibiotic therapy: 1] antibiotic-responsive; 2] antibiotic-dependent [need for continuous
antibiotic treatment to maintain remission]; and 3] antibiotic-refractory.

Pouchitis recurs in more than 50% of patients. Patients with recurrent pouchitis can be broadly grouped
into three categories: infrequent episodes [< one/year], a relapsing course [one to three episodes/year], or
a continuous course. Pouchitis may further be termed treatment responsive or refractory, based on
response to antibiotic monotherapy. Although these distinctions are largely arbitrary, they help both
patients and physicians when considering management options to alter the pattern of pouchitis [13].

Hence, the de�nition of our study population as patients in remission on long-term antibiotics has been
made according to this ECCO de�nition.

Note that antibiotics are signi�cantly associated with a high risk of side effects and the risk of multi-
resistant bacteria emerging [17].

Recurrent pouchitis or refractory pouchitis is responsible for deterioration in patients’ quality of life –
which has already been altered by the surgery itself – increased disability, and in some cases,
unfortunately, the need for immunosuppressive medication to avoid further complications with the ileal
pouch.

Probiotics (VSL#3®, 450 billion bacteria of eight different strains per gram) are the only treatment to
have been found effective in preventing relapse and maintaining remission in patients with chronic
pouchitis [18–21].

Probiotics have anti-in�ammatory effects and appear to regulate the mucosal immune response through
reductions in pro-in�ammatory cytokines. Restoring the integrity of the “protective” intestinal mucosa-
related microbiota could therefore be one mechanism by which probiotic bacteria function. However,
probiotics are not available in all countries and, as they are not considered medication, their cost is not
reimbursed. In addition to which, more than 50% of patients are not responders. The crucial lack of
treatments for these patients explains the need to develop new therapeutic strategies.

The complete substitution of a dysbiotic intestinal microbiota for a “healthy” one is a promising strategy
in the treatment of chronic pouchitis. Indeed, fecal microbiota transplantation (FMT), also known as stool
transplantation [22] has been shown to be a successful therapeutic approach in other dysbiosis
conditions, such as recurrent Clostridium di�cile infection (CDI), with an overall resolution rate of around
90% and no safety issues in a recent randomized clinical trial [23]. Although the mechanism of e�cacy of
FMT on CDI is still unclear, FMT is now internationally recommended in cases of recurrent CDI [24]. The
only adverse reactions reported until 2019 were transitional bowel discomfort, fever, and abdominal pain
after three years of FMT [25]. Recently, the Food and Drug Administration (FDA) reported two cases of
Drug-Resistant E.Coli Bacterelia transmitted by fecal Microbiota transplant with one leading to death in
two different clinical trial [26]. Both patients were treated with the same donor. It appears that since
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november 2018 the routine tests for Extended spectrum β-lactamase (ESBL)-producing organisms in
donor-screening protocol is mandatory.

Given the evidence of the involvement of dysbiosis in the pathogenesis, interest in the use of FMT to treat
IBD is growing. In 2017, S. Paramsothy et al. conducted a meta-analysis of 53 studies (41 on UC, 11 on
Crohn‘s disease (CD), and four on pouchitis) [27]. Overall, 36% (201/555) of patients with UC, 50.5%
(42/83) of those with CD, and 21.5% (5/23) of those with pouchitis achieved clinical remission. Among
cohort studies, the pooled proportion achieving clinical remission was 33% (95% con�dence interval [CI] =
23%–43%) for UC and 52% (95% CI = 31%–72%) for CD, both with a moderate risk of heterogeneity. For
four randomized clinical trials (RCTs) in UC, a signi�cant bene�t in clinical remission (pooled odds ratio
[P-OR] = 2.89, 95% CI = 1.36–6.13, p = 0.006) with moderate heterogeneity (Cochran's Q, p = 0.188; I2 =
37%) was noted [28,29]. A recent Cochrane analysis including either exclusively randomized trials, or non-
randomized studies with a control arm, concluded that fecal microbiota transplantation may increase the
proportion of participants with UC achieving clinical remission, and that there is a need for additional
high-quality studies to further de�ne the optimal parameters of FMT [30].

Only nine publications (seven articles and two abstract) describing two case reports and two open label
studies, concerning a total of 62 patients, have been published on the subject of FMT in chronic pouchitis
[31–38]. All of them produced heterogeneous results and these studies alone are clearly insu�cient to
promote this technique. What is more, they concerned the treatment of active pouchitis exclusively
excepted one study [36] concerning 6 patients only. There is currently very few available data concerning
the e�cacy of FMT in the prevention of chronic recurrent antibiotic dependent pouchitis. Moreover, only
15 randomized controlled trials have been published on pouchitis with 5 studies on chronic pouchitis,
including only two on maintaining remission, both using probiotic therapies [14]. All the published studies
use a variety of different designs and methods of evaluation and scores, and there is currently a need for
additional high-quality trials of pouchitis treatments, and especially novel therapies. As already said the
goal of their trials is the remission of active pouchitis, for the �rst time our study will focus on patients in
remission to increase this delay, this free interval without treatment. Moreover the methodology of
previous trials is biased, combining refractory and antibiotic-responsive patients. [18,19,35–37,37,39].

Finally, although seven studies are listed on https://clinicaltrials.gov, only one randomized controlled trial
of the use of FMT to treat pouchitis has yet been published [36].
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Strengths of this study

This multicenter study is one of the first randomized placebo-controlled trials assessing the feasibility and clinical

efficacy of FMT in the prevention of recurrences of chronic antibiotic dependent pouchitis.

This trial is also a double-blind study: all the syringes containing either donor feces in sterile saline and

pharmaceutical glycerol, or sterile saline and pharmaceutical glycerol (10%), will be identical and opaque to ensure

blinded conditions.

Patients’ reported quality-of-life measures will be recorded.

This study has a long follow-up period (two years), allowing the patient to be properly monitored.

The results of this study could provide new guidelines for the treatment of chronic recurrent pouchitis.

 

Finding an alternative treatment to immunosuppressive therapy in recurrent pouchitis is important for
patients in order to improve their quality of life, reduce disability, and avoid complications affecting the
pouch. We therefore aim to study the bene�ts of FMT in recurrent pouchitis in terms of its ability to
prevent relapse and restore the intestinal microbiota. This study could lead to future non-
immunosuppressive treatments for chronic recurrent pouchitis with the current promising development of
encapsulated frozen stool.

Methods/design
STUDY DESIGN

This is a prospective, phase III, randomized, double-blind, placebo-controlled, multicenter, national study
to evaluate the use of FMT in preventing relapses of pouchitis in patients with UC who have undergone
iIleo-Anal Anastomosis (IPAA).

Approximately 50 patients with active recurrent pouchitis after IPAA for UC will be enrolled at 12 expert
French centers, with an average of four patients per center. Forty-two of these subjects who have
responded after four weeks of antibiotherapy will be randomized to receive FMT or sham transplantation
at a ratio of 1:1.

STUDY POPULATION

- Patients

As mentioned above, no data has been published on the maintenance in remission after FMT in recurrent
pouchitis.
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There are approximately 80,000 patients with UC in France (EPIMAD register [40]), and as many as 10% to
20% will undergo proctocolectomy with IPAA as a result of refractory disease, dysplasia, or malignancies.
Approximately 50% of people who have had an IPAA will develop pouchitis in the following years. Most of
these patients are monitored in general or university hospitals.

We anticipate that 80% of the patients with chronic recurrent pouchitis will respond to antibiotherapy, with
5% of loss of view. We estimate that each center will include one patient per year (= 0.08 patient/month).

When including, during the screening visit, the study will be fully explained to the patient and informed
consent will be obtained if the patient satis�es all inclusion and non-inclusion criteria (see Box 1).

It should be noted that the following drugs, which may interfere with the FMT, are prohibited:

Antibiotics after transplantation

Probiotics in the three months before transplantation and for the duration of the study

Immunosuppressive therapy including chemotherapy in the three months before transplantation visit

Biologic drugs are prohibited within the three months before transplantation visit

Corticosteroids in the six weeks before transplantation visit.

Nonsteroidal anti-in�ammatory drugs (NSAIDs) for the duration of the study.

- Donors

The University Hospital of Nantes will collaborate with public or private organizations to recruit voluntary
donors through public announcements or notices after asking previous donors as part of the care for the
treatment of Clostridium di�cile colitis.

We expect about 100 potential donors to give consent, in order to include 12 donors responding to the
selection criteria of the ANSM (French regulatory authority) and considering those lost to follow-up. It
should be noted that donors will receive a compensation fee.

STUDY SCHEDULE

When including them in the trial, during the screening visit, the study will be fully explained to the donor
and informed consent will be obtained.

The donors must �rst meet the criteria of the preselection questionnaire to exclude any contraindications.
This preselection questionnaire focuses on digestive disorders, drug treatment, and travel. The donor
must then undergo a physical examination by a physician, including examination of the anal margin to
search for lesions attributable to human papillomavirus (HPV) or herpes simplex virus (HSV). Blood and
fecal testing will then be performed, as these tests are required by the ANSM’s dossier on FMT and its
supervision in clinical trials [41] (see Box 2). It should be noted that for cytomegalovirus (CMV), Epstein–
Barr virus (EBV), and Toxoplasma gondii, a seroconcordance with the receiver will be performed.
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The main inclusion criteria for the donors are: adults of both sex (aged 18–65) with a body mass index of
between 17 and 30 kg/m² and a usually regular transit of between 1 and 3 stools per day with
corresponding to types 2–4 on the Bristol scale [42].

The non-inclusion criteria for the donors are divided into three classes relating to the patient’s status,
previous or concomitant treatment, and infectious risk, and these are provided in Boxes 2 and 3.

As with patients, certain treatments are prohibited to donors before fecal donation:

- Antibiotic or antifungal in the three months preceding the donation

- Non-steroidal anti-in�ammatory intake in the month preceding the donation

- Immunosuppressive drugs (e.g. calcineurin inhibitors, corticosteroids, biological agents, etc.) for
antineoplastic chemotherapy in the three months preceding the donation

- Medication whatsoever in the 48 hours preceding the donation (except contraceptive treatment).

Randomization

Forty-two of the subjects who respond after four weeks of antibiotherapy will be randomized at a ratio of
1:1 to receive either FMT or sham transplantation.

The randomization will be carried out via the Ennov Clinical website: https://nantes-lrsy.hugo-
online.fr/CSOnline/ by study nurse. This randomization process is not strati�ed by any factors such as
age, gender, or center.

However, in addition to the randomization described above, a seroconcordance of CMV, EBV, and
toxoplasma gondii status between donor and receiver will be required.

Fecal microbiota or sham transplantation

Donor preparation

All healthy donors will be recruited by the University Hospital of Nantes. Donors will be screened in
accordance with ANSM recommendations, as described above [41]. The donors’ feces will be collected in
a special collection system and always transported on ice. The trial schedule of the donor is showed in
SPIRIT Figure 1. Processing will be carried out under aerobic conditions. The stools will be weighed to
determinate the optimal quantity for the screening tests, safety samples, and transplant preparation. If
the stool weight is insu�cient (less than 70 g), the stool donation will be used for the screening tests and
safety samples and the donor will be asked to come back within 15 days for a second stool donation.

The preparation will be carried out under the hood: donors’ stools will be mixed in sterile saline without
preservatives using a commercial blender to obtain a �nal concentration of 0.5 g feces/mL. We have

https://nantes-lrsy.hugo-online.fr/CSOnline/
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therefore opted for a single-use system (containing the saddle and mixing shaft), thus eliminating any
risk of cross-contamination.

Materials will be �ltered with sterile gauze to obtain a solution without particulate material. The
suspension in the container will be prepared using pharmaceutical-grade glycerol as a bacterial
cryoprotectant at a �nal concentration of 10%. The solution will then be placed in 30 mL syringes directly
adaptable on the channel of the colonoscope and stored frozen at −80 °C for a maximum of 365 days
[43–47]. All the syringes will be identical and opaque to ensure blinded conditions. The placebo will be
sterile saline with pharmaceutical glycerol at a �nal concentration of 10% in sterile syringes directly
adaptable on the channel of the colonoscope.

Administration plan

The investigational medicinal product (the Pharmacy will be the only one aware if it is fecal microbiota
suspension or placebo) should be administered under the close supervision of an experienced physician
and in an environment where full resuscitation facilities are immediately available.

The day of the transplantation, three 30 mL syringes (two syringes plus a back-up syringe, all either donor
or placebo) will be left at room temperature for two hours to defrost. The contents of the two syringes will
be injected 10 cm above the pouch. Finally, a 30 mL syringe of sterile saline will be administered in the
pouch to push the fecal solution and avoid waste of FMT.

It should be noted that the randomized subjects will continue antibiotherapy until 48 hours prior to
transplantation and will undergo a bowel cleansing (two liters of polyethylene glycol) the night before the
FMT and will fast from midnight.

After transplantation, the patient will stay in the left decubitus position for two hours and then the dorsal
decubitus position for two hours. Four hours after the transplantation, the patient will have a collation,
and clinical surveillance will continue for six hours after transplantation to allow vital signs to be
monitored (temperature, pulse, blood pressure) every two hours.

After which, patients will return for visits 2, 6, 12, 18, and 24 months after transplantation, as shown in
Figure 2.

During each visit, physical examination results, adverse events and concomitant treatments will be
recorded, and Pouchitis Disease Activity Index (PDAI) [48] and In�ammatory Bowel Disease (IBD)
Disability Index [49] questionnaires will be �lled in. The patient �owchart can be seen in SPIRIT Figure 3.

Since these visits are not part of routine care, patients will be �nancially compensated for each visit.

Furthermore a donor feces biocollection (fecalotheque donor) and a patient biospies (tissutheque), serum
(biotheque) and feces biocollection (fecalotheque receiver) centralised at Nantes University Hospital to
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evaluate the correlation between donor and patient microbiota before and after FMT and, the delay of the
possible patient’s microbiota resilience after FMT will be constituted.

OBJECTIVES AND STATISTICS

Objectives

The main objective of this study is to compare the relapse delay after FMT versus sham transplantation
for recurrent pouchitis in IPAA for ulcerative colitis.

The secondary objectives are:

E�cacy of FMT on the relapse rate at week 24

E�cacy of FMT on the relapse rate at week 52

Instauration of alternative treatment within week 52

Safety of FMT in cases of pouchitis

Modi�cations of the fecal microbiota of a patient with ileal pouch for ulcerative colitis complicated
of recurrent pouchitis, in remission after antibiotherapy after FMT from a healthy donor at week 8

Evolution of healthrelated to disability

Endpoints

The primary endpoint is the delay between the date of transplantation and the date of the Clinical and
endoscopic relapse de�ned by a Pouchitis Disease Activity Index superior or equal to 7 points.

The Pouchitis Disease Activity Index (PDAI) is a 19 point index of pouchitis activity based on both clinical
symptoms and endoscopic and histologic �ndings [48]. Active pouchitis is de�ned as a PDAI superior or
equal 7 and remission is de�ned as a PDAI below 7. Clinical response to treatment can also be quanti�ed
by reduction in the PDAI (e.g. a reduction in the PDAI score ≥ 3 from baseline).

The secondary endpoints are:

Relapse at week 24 de�ned as a Pouchitis Disease Activity Index (PDAI) superior or equal to 7 at
week 24

Relapse at week 52 de�ned as a Pouchitis Disease Activity Index (PDAI) superior or equal to 7 at
week 52

Delay within the transplantation and the instauration of an antibiotherapy or alternative treatment
(immunosuppressive and/or biotherapy and/or corticotherapy)

Registered of adverse events de�ned by Common Terminology Criteria for Adverse Events (4.3)
during 104 weeks post-transplantation according to ANSM recommendation.

Fecal microbiota engraftment at 8 weeks de�ned by :
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Sorensen’s index [receiver 8 weeks after FMT vs donor] > Sorensen’s index [receiver 8 weeks after FMT vs
receiver before FMT]) with Sorensen’s index [receiver 8 weeks after FMT vs donor] = 0.6. To assess this
endpoint, fecal microbiota composition will be analyzed for donor sample, receiver sample before FMT
and 8 weeks after FMT, using 16S sequencing (Illumina Miseq technology)

IBD Disability Index at weeks -5, baseline, 8, 24, 52 and unscheduled visit

Sample size evaluation

This superiority study is designed to have 80% statistical power to detect a signi�cant treatment effect on
the �rst onset of pouchitis. We estimate a survival rate of 25% in the control group versus 60% in the
treatment group at six months (Hazard ratio = 0.3685).

These �gures are based on the work on probiotics of Gionchetti and Mimura [18,19].

A total of 32 events are needed to ensure 80% statistical power. For a 48-month enrollment period and 24-
month follow-up period, 40 patients are needed to observe 32 events. To ensure this statistical power, a
total of 42 patients will be randomized.

This sample size calculation takes into account the interim analysis planned at the �rst 16 observed
events.

Statistical methods

Subject disposition, demographics, and baseline characteristics will be summarized. Summary statistics
for continuous variables will include the number of subjects (n), mean, median, standard deviation or
standard error, minimum, and maximum. For categorical variables, the frequency and percentage will be
given.

To note, if a subject is alive or lost to follow up without experiencing documented relapse at the time of
the analysis, the subject will be censored at the date of last visit.

Primary endpoint

The primary endpoint is the relapse delay. This is de�ned in weeks as the time from transplantation to the
date of the clinical and endoscopic relapse. Relapse delay will be estimated using the Kaplan–Meier
method. The comparison between treatment groups will be made using the log-rank test.

Secondary endpoint

Relapse rates at 24 weeks and 52 weeks will be reported for each treatment group. Delay within the
transplantation and the instauration of an antibiotherapy or alternative treatment will be estimated using
the Kaplan–Meier method. The comparison between treatment groups will be made using the log-rank
test.
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Disability

Total score on the IBD Disability Index will be estimated using a linear mixed model taking into account
score at baseline (week 0), treatment, time (weeks 8 and 24), and treatment by time interaction.

Safety analyses

A list of adverse events (AEs) (whether severe or not) will be provided. Descriptive statistics, including the
frequency of subjects presenting at least one AE and the number of events, will be generated by severity
and relationship to treatment. A review of the adverse events occurring during the study period will be
carried out.

ADVERSE EVENT MANAGEMENT

Concerning the study treatment, the systematic review by Wang et al. (“Adverse Events of Fecal
Microbiota Transplantation”) [34] will be used as the reference safety information. According to this
review, the expected reactions for the lower gastrointestinal route are:

⇒ Gastrointestinal disorders: abdominal pain, abdominal fullness, constipation, bloating, abdominal
cramp, diarrhea, nausea, transient relapse of pouchitis, irregularity of bowel movements, increase in stool
frequency

⇒ Infections and infestations: bacteremia, multiorganism bacteremia, urinary tract infection, norovirus
gastroenteritis

⇒ General disorders and administration site conditions: fever, chills

⇒ Investigations: temporary increase in C-reactive protein (CRP)

Most reactions reported are mild to moderate and concern abdominal pain, abdominal cramping,
�atulence, increased stool frequency, constipation, fever, and a temporary increase in CRP.

An increasing intensity or frequency of these expected reactions will be viewed as unexpected. As
recommended by ANSM, all medically signi�cant infections will be treated as SUSARs (Suspected
Unexpected Serious Adverse Reactions).

It has been suggested that some reactions, such as pouchitis �are, appendicitis, peripheral neuropathy,
Sjogren’s disease, idiopathic thrombocytopenic purpura, and rheumatoid arthritis, might be related to
FMT. In this trial, however, these events will not be viewed as expected reactions to FMT.

Any Adverse Reaction/Adverse Event, whether expected or unexpected, or serious or not, will be recorded
in real time in the study eCRF.

All SAEs/SARs must be reported to the trial’s sponsor if they occur to a research participant:
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From the transplantation.

As recommended by ANSM (the French regulatory authority), adverse events (serious and not
serious) must be recorded for 104 weeks after FMT, even if the patient leaves the study (early
discontinuation).

after the end of the patient follow-up period, and without any time limit if the investigator becomes
aware of a SAR possibly linked to the experimental treatment.

In case of SAE, a code-break procedure of the pharmacovigilance unit will show immediately the status of
the patient.

ETHICAL, REGULATORY AND DISSEMINATION ASPECTS

The clinical study will be conducted in accordance with the relevant versions of the French Public Health
Code, national and international good clinical practice (GCP) guidelines, and the Declaration of Helsinki,
each in the applicable version.

The protocol was written according to 33-item SPIRIT checklist [50] (see Additional �le 1).

It has been possible to carry out the protocol and the trial thanks to an Executive Committee which
includes a Scienti�c Committee and a Steering Committee, created and coordinated by Dr Trang-Poisson.
The Steering Committee follows the development of the trial. It is composed of the members of the
Scienti�c Committee with the addition of the data management team, the study coordinator from the
Gastroenterelogy department of CHU Nantes who coordinates assistance for patient inclusion in the other
centres, and the monitoring Clinical Research Assistant (CRA).

In compliance with French law, the study protocol was submitted to the French regulatory authority
(ANSM) and approved on June 8, 2018. It should be noted that in France, the pharmaceutical preparation
status requires the preparation of feces for FMT to be carried out under the responsibility of the
institution pharmacist. To do this, an application for authorization from a regional regulatory authority
must be made. In our case, this authorization was given on May 25, 2018 by the Regional Health Agency
of Pays de la Loire.

This clinical study and the donor’s and the patient’s written informed consent was submitted to and
approved by the Ethical Review Board of Tours (Comité de Protection des Personnes de Tours, Région
centre, Ouest-1) on June 26, 2018. Amendments, if necessary, will be sent to the ethical committee and
regulatory authorities for approval. The updated protocol was at version 1.2 on June 8, 2018.

As required, the sponsor has provided an insurance policy to cover the �nancial consequences of its civil
liability in accordance with the regulations.

All the submissions/declarations were made by the Sponsor Department of the University Hospital of
Nantes.
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The trial results will be published in international gastroenterological, medical and scienti�c journals and
presented in national and international congresses. The investigators, who will share all the �nal trial
dataset, will follow the rules and guidelines of the International Committee for Medical Journal Editors
(ICMJE) [51]. The trial’s sponsor and the French Ministry of Health, which provided the grant, have to be
cited in the publication.

Discussion
This is one of the �rst randomized studies into the use of FMT in the prevention of chronic antibiotic
dependant pouchitis. Moreover, the aim of our study is to promote antibiotics withdrawal and avoid
immunosuppressive treatments and there is a lack of clinical trial available in this topic.

Indeed, although the number of studies on FMT and ulcerative colitis that are of high methodological
quality has increased of late, the optimal conditions for durable FMT engraftment and maximal
remission remain unclear. Moreover, there is also a need for high-quality, placebo-controlled trials
evaluating the safety and e�cacy of established treatments for pouchitis. Indeed, a recent Cochrane
review concluded that only VSL#3-type probiotics were statistically superior to placebos in the prevention
or treatment of pouchitis [16,26]. Given the demand for new therapies and lack of evidence for existing
treatments, it is of paramount importance that trial design for pouchitis be e�cient [14].

As has been previously mentioned, though the majority of initial cases of pouchitis are easily managed
with a short course of antibiotics, in around 5% to 15% of cases, in�ammation of the pouch becomes
chronic with very few treatments available. In addition to this clinical problem for the patient, long-term
antibiotics are not a solution. Indeed, in April 2014, a WHO report provided the most comprehensive
picture of antibiotic resistance to date [52].

If our study proves to be of interest, the centralized procedure for donor selection and fecal conservation
will need to be set up. Under this protocol, in addition to the admission of patients having undergone an
IPAA for UC, and while waiting to know if they respond to antibiotic therapy, the donation of feces by
healthy volunteers must be managed in accordance with ANSM guidelines including routine tests for
ESBL-producing organisms in donor-screening protocol since march 2014 [41].

TRIAL STATUS

The updated protocol was at version 1.2 on June 8, 2018.

The �rst donor gave their informed consent on December 5, 2018, but did not qualify for donation.

Currently, no patient has been included.

The inclusion period for donors and patients is 48 months, with recruitment scheduled to end in February
2024. The total duration of the study is 76 months, with an anticipated end date of June 2026.
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Abbreviations
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CDI Clostridium di�cile infection

CMV Cytomegalovirus

CRA Clinical Research Assistant

CRP C-reactive protein

EBV Epstein–Barr virus

ESBC Extended Spectrum β-Lactamase

FDA Food and Drug Administration

FMT Fecal microbiota transplantation

IBD In�ammatory bowel disease

IPAA Ileal pouch-anal anastomosis

PDAI Pouchitis Disease Activity Index

RCT Randomized clinical trial

UC Ulcerative colitis
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