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Abstract: The purpose of this article is to perform a systematic
review of the literature on the use of fecal microbiota transplantation
(FMT) in inflammatory bowel disease (IBD).

There is an increasing interest of both physicians and patients in
assessing the possible role of the FMT in the treatment of IBD.

Electronic and manual bibliographic searches were performed to
identify original reports in which subjects with IBD were treated
with FMT. Because of the scarcity of studies with adequate sample
size, case series and case reports were also considered. A critical
appraisal of the clinical research evidence on the effectiveness,
safety, and other parameters related to FMT was made. Data
extraction was independently performed by 2 reviewers.

We found a total of 31 publications on the use of FMT in IBD.
The majority were case reports or case series, whereas 8 publications
reported data from open-label trials including a very less number of
patients. A total of 133 patients with IBD were managed with FMT.
Of these, 57 subjects (43%) had a Clostridium difficile infection. A
resolution or reduction of symptoms was reported in 80 of 113
(71%) patients with evaluable IBD. Moreover, FMT does not seem
to provide the same safety profile showed for non-IBD individuals
with C difficile infection.

The available evidence is limited and weak. FMT has the
potential to be somehow of help in managing patients with IBD, but
considerable further efforts are necessary to make this procedure a
valid option for these subjects.
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INTRODUCTION

Fecal microbiota transplantation (FMT), also known as

“fecal bacteriotherapy” or “fecal infusion,” consists in the
injection (by various routes: nasogastric or nasojejunal tube,
upper endoscopy, retention enema, colonoscopy) of a liquid
filtrate of feces from healthy donor into the gastrointestinal
tract of recipient individual." The first modern use of FMT
in humans was for the treatment of pseudomembranous
colitis which at that time was believed to be caused by
Micrococcus pyogenes (Staphylococcus). It was given as
fecal enemas and was regorted in 1958 in a 4-patient case
series by Eiseman et al.” Use of fecal transplantation for
Clostridium difficile infection was also by enema and first
reported in 1983 by Schwan et al.’

This procedure is now thought to at least, in part,
restore the normal, functional intestinal microbiota in recipi-
ent patients with recurrent C difficile-related diarrhea.
Because of this reason, the use of FMT against C difficile
infection has raised worldwide, especially in developed
countries, and its efficacy has been assessed by larger case
series and also by a randomized controlled trial.*”

Moreover, FMT has gained pathophysiological strength
since the recently established concept of human gut microbiota
and its significant role in health and disease has caught on in
the medical scientific community. Considering gut microbiota
as another organ of our body, the meaning of FMT changes
from a simple infusion of stools to a kind of organ transplanta-
tion, that is, the transfer of microbial flora from a healthy
donor to a patient with a disrupted one.® This theoretical
revolution has made FMT being experienced in several
diseases related to gut microbiota imbalance, such as metabolic
syndrome’ and inflammatory bowel disease (IBD).'°

Although the etiology of IBD is unclear, both genetic and
environmental factors are known to play a role in the
pathogenesis of the disease. As shown by concordance studies
in monozygotic twins, genetic factors have only a partial role
in the development of the disease, and almost all genes linked
to IBD are related to mucosal immunity.'""'> Among environ-
mental factors, alteration of gut microbiota is known to be
deeply involved in the pathogenesis of IBD, and the concept of
an altered network between gut microbiome and host genetic
factors, that leads to the loss of homeostasis, has been
hypothesized."*'* However, it is not yet clear if dysbiosis is a
possible cause or an epiphenomenon of the disease.'> At
present, almost all effective therapies (such as aminosalicy-
lates, steroids, immunosuppressants, and biologics) are targeted
toward the inflammatory and/or immunological component of
the disease, and gut microbiota modulation through prebiotics
and probiotics have shown uncertain results.'®'”

FMT has been therefore attempted for the management
of IBD, and there is a diffuse, increasing interest of both
clinicians and patients in this issue.'® The first description on
the use of FMT for the management of IBD dates back to
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1989, when Justin D Bennet, suffering from ulcerative colitis
(UC), self-administered a fecal infusion from a healthy
donor.'”” Bennet had active, severe UC, confirmed by
endoscopy and histology and refractory to steroids and
salicylates, for 7 years. The fecal transplant was carried out
by large-volume retention enemas, and gave surprising
results: Bennet kept himself symptom-free 6 months after the
procedure, and biopsy samples of colonic mucosa revealed
only signs of long-standing chronic inflammation, without
features of acute inflammation. Afterward, other reports were
published, most of which were case reports or case series
and published only as abstracts at conferences. Moreover,
many referred to patients with IBD treated with FMT for
C difficile infection.

Until now, only 1 systematic review has collected all
pertinent reports up to 2011 on FMT in IBD, reporting a
total of 41 patients with IBD who were treated with FMT!'?;
a further narrative review on this topic reported a total of 8
patients with IBD treated with feces infusion.?

The aim of this systematic review is to analyze the
potential role of FMT in the management of IBD, focusing
on current pitfalls and available results.

METHODS
Our systematic review was conducted, when possible, in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.”' Ethical
approval was not necessary for this review study.

Eligibility Criteria

All original reports in which human subjects of any age
with IBD were treated with FMT for the management of
either IBD or C difficile infection in subjects with underlying
IBD were considered for inclusion. Inclusion criteria also
required the report of either safety or efficacy outcomes.
Studies evaluating treatments other than FMT were excluded,
as well as those including patients without IBD treated with
FMT. In the case of mixed cohorts, only data from patients
with IBD were taken into account. We did not include
animal model studies or studies other than original reports
(reviews, systematic reviews, meta-analyses, editorials, etc).

Because of the likely scarcity of studies with adequate
sample size, case series with <10 patients and case reports
were also considered, without year-span limits. Both pediat-
ric and adult subjects were included. No language restriction
was used in the search filter. We also included data that
were presented only as abstracts at conferences.

Information Sources and Search Strategy

A literature search was performed using the following
electronic databases: PubMed, SCOPUS, Web of Science (ISI),
and the Cochrane Library. The last search was run on January
10, 2014. The terms “fecal microbiota,” “faecal microbiota,”
“fecal” “faecal,” “feces,” “faeces,” “stool,” “microflora,” “fecal
flora,” “faecal flora” were matched with the following words:
“transplantation,” “transplant,” “bacteriotherapy,” “transfer,”
“donation,” “donor,” “infusion,” “instillation,” “reconstitution,”
“suspension,” “implant,” “implantation.” All the deriving terms
were searched alone or in combination. They were then
combined, by the Boolean operator “AND,” with the following
terms: “IBD,” “inflammatory bowel disease,” “Crohn’s dis-
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infection,” “pseudomembranous colitis.” The terms “Clostridium
infection,” “Clostridium difficile,” and “pseudomembranous
colitis” were considered in the search strategy to assure the
identification of studies including patients with C difficile
infection and underlying IBD.

All the terms were searched both as keywords and
medical subject headings. The complete string used for the
electronic search is shown in Table 1.

The bibliographies of relevant (according to titles and
abstracts) articles were hand-searched to provide additional
references. Records from the following yearly symposia
were hand-searched to find pertinent abstracts: United
European Gastroenterology (former United European
Gastroenterology Federation), 2008-2013; Digestive Discase
Week, 2001-2013; European Crohn’s and Colitis Organiza-
tion (ECCO) Congress, 2007-2012; and Crohn’s and Colitis
Foundation of America (CCFA) Annual Scientific Meeting,
2003-2013. When necessary, the authors of the articles
were also contacted for clarifications or missing information
about their data.

Study Selection

Titles and abstracts were independently assessed by 2
reviewers (G.I. and G.C.) to determine the eligibility of the
studies. Both investigators checked the fulfillment of inclu-
sion and exclusion criteria; in the case of doubt, the full-text
articles were retrieved and reviewed. A third author (S.B.)
arbitrated in all the cases of a lack of agreement.

Data Collection Process and List of Items

Data extraction was performed independently by 2
reviewers (G.I. and G.C.), and were then cross-checked.
Discrepancies were rectified by consensus. In the case of
different reports from the same group of patients, the study
with the most complete data was included. When articles
grouped patients from a previous study and newly enrolled
ones, only the latter were considered. In the case of mixed
cohorts, including patients both with and without IBD (as in
the case of subjects suffering from C difficile infection), only
data from the former were included for the analysis.

Data related to the study characteristics (design,
country, year of publication, length of follow-up) and
outcomes (rates of clinical remission, suspension of drugs,
resolution of symptoms, adverse events, use of objective,
validated scores), the patients (number, presence of C
difficile infection, prior IBD therapy), and the FMT proce-
dure (donor relationship, patient preparation, weight of
infused stools, route of administration, number of infusions),
respectively, were extracted from each primary study. Study
references and citations were collected in Endnote software
application version 6.0 (Thomson Reuters, New York, NY).
A data collection form was designed in Microsoft Excel
2007 (Microsoft, Redmond, WA).

Quality Assessment

Methodological quality of studies included for the
analysis was assessed by one reviewer (G.l.). The 8 quality
items provided by the Centre for Reviews and Dissemination
checklist for appraising the quality of case series studies
were used to examine each study (Table 2).**> We considered
all reports including at least 3 patients treated with FMT as
“case series.” Only case series that met all 8 criteria were

© 2014 Lippincott Williams & Wilkins
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TABLE 1. Complete String Used for the Electronic Search

((Fecal microbiota transplantation) OR (faecal microbiota transplantation) OR (fecal transplantation) OR (faecal transplantation) OR
(feces transplantation) OR (faeces transplantation) OR (stool transplantation) OR (microflora transplantation) OR (fecal flora
transplantation) OR (faecal flora transplantation) OR (fecal transplant) OR (faecal transplant) OR (fecal microbiota transplant) OR
(faecal microbiota transplant) OR (feces transplant) OR (faeces transplant) OR (stool transplant) OR (microflora transplant) OR
(fecal flora transplant) OR (faecal flora transplant) OR (fecal bacteriotherapy) OR (faecal bacteriotherapy) OR (fecal microbiota
bacteriotherapy) OR (faecal microbiota bacteriotherapy) OR (feces bacteriotherapy) OR (faeces bacteriotherapy) OR (stool
bacteriotherapy) OR (microflora bacteriotherapy) OR (fecal flora bacteriotherapy) OR (faecal flora bacteriotherapy) OR (fecal
suspension) OR (faecal suspension) OR (fecal microbiota suspension) OR (faecal microbiota suspension) OR (feces suspension)
OR (faeces suspension) OR (stool suspension) OR (microflora suspension) OR (fecal flora suspension) OR (faecal flora suspension)
OR (fecal donation) OR (faecal donation) OR (fecal microbiota donation) OR (faecal microbiota donation) OR (feces donation)
OR (faeces donation) OR (stool donation) OR (microflora donation) OR (fecal flora donation) OR (faecal flora donation) OR (fecal
donor) OR (faecal donor) OR (fecal microbiota donor) OR (faecal microbiota donor) OR (feces donor) OR (faeces donor) OR
(stool donor) OR (microflora donor) OR (fecal flora donor) OR (faecal flora donor) OR (fecal transfer) OR (faecal transfer) OR
(fecal microbiota transfer) OR (faecal microbiota transfer) OR (feces transfer) OR (faeces transfer) OR (stool transfer) OR
(microflora transfer) OR (fecal flora transfer) OR (faecal flora transfer) OR (fecal infusion) OR (faecal infusion) OR (fecal
microbiota infusion) OR (faecal microbiota infusion) OR (feces infusion) OR (faeces infusion) OR (stool infusion) OR (microflora
infusion) OR (fecal flora infusion) OR (faecal flora infusion) OR (fecal implantation) OR (faecal implantation) OR (fecal
microbiota implantation) OR (faecal microbiota implantation) OR (feces implantation) OR (faeces implantation) OR (stool
implantation) OR (microflora implantation) OR (fecal flora implantation) OR (faecal flora implantation) OR (fecal implant) OR
(faecal implant) OR (fecal microbiota implant) OR (faecal microbiota implant) OR (feces implant) OR (faeces implant) OR (stool
implant) OR (microflora implant) OR (fecal flora implant) OR (faecal flora implant) OR (fecal instillation) OR (faecal instillation)
OR (fecal microbiota instillation) OR (faecal microbiota instillation) OR (feces instillation) OR (faeces instillation) OR (stool
instillation) OR (microflora instillation) OR (fecal flora instillation) OR (faecal flora instillation) OR (fecal microbiota
reconstitution) OR (faecal microbiota reconstitution) OR (fecal reconstitution) OR (faecal reconstitution) OR (feces reconstitution)
OR (faeces reconstitution) OR (stool reconstitution) OR (microflora reconstitution) OR (fecal flora reconstitution) OR (faecal flora
reconstitution)) AND ((IBD) OR (inflammatory bowel disease) OR (Crohn disease) OR (colitis) OR (ulcerative colitis) OR
(Clostridium difficile) OR (Clostridium infection) OR (pseudomembranous colitis))

rated as “good” quality. Results of methodological quality
assessment did not influence the eligibility of the studies.

RESULTS

Study Selection and Included Studies

Our search identified a total of 2752 articles (after
removing the duplicates). According to the titles and abstracts,
159 of them were considered for further assessment. After
review of full text, 31 of them fulfilled our eligibility criteria
and were included in the final analysis'®**~? (see PRISMA
flow diagram in the online supporting documents; http://links.
lww.com/MD/AS5S, http://links.lww.com/MD/AS59).

Most of these were case reports or case series, whereas
8 publications reported data from open-label trial with a
small number of patients treated.?>3!:37:38:43:46.49.50 Really,
from the study of Grehan et al,>> only 1 patient had IBD of
a total of 10 patients treated in a small open-label trial.

Quality Assessment

Eight open-label trials?>3!3738:434649.50 504 15 case
serieg24-27:28.30-32,37.3841 4345.46,49.50.52 (oo Lonidaod o
the methodological quality assessment. According to the
criteria of the Centre for Reviews and Dissemination
checklist for appraising the quality of case series studies,”
all studies achieved a rating of “poor” (Table 2).

Patients’ Characteristics

A total of 133 patients (77 affected by UC, of whom 8
had pouchitis; 53 were affected by CD; and 3 had an
undefined IBD) were managed with FMT, the most of which

© 2014 Lippincott Williams & Wilkins

because of resistance to therapy or dependence on medica-
tions (Table 3). Of these, 57 (25 UC, 31 CD, and 1
undefined IBD) subjects (43%) had a C difficile infection. In
a study by Borody et al,*’an additional undefined number of
subjects with IBD among a total of 55 were treated with
FMT. From this study, however, it was not possible to
deduce the number of subjects with IBD who were treated
and therefore they were not included in the sum of total
patients with IBD.

Most articles did not completely report data of patients
with IBD, such as disease activity, distribution and duration of
disease, or ongoing therapy. Objective scores (Crohn disease
activity index [CDAI], Crohn disease endoscopic index of

TABLE 2. Centre for Reviews and Dissemination Checklist
for Appraising the Quality of Case Series Studies?

1 Were selection/eligibility criteria adequately reported?

Was the selected population representative of that seen in
normal practice?

Was an appropriate measure of variability reported?

Was loss to follow-up reported or explained?

Were at least 90% of those included at baseline followed up?

Were patients recruited prospectively?

Were patients recruited consecutively?

Did the study report relevant prognostic factors?

[\S)

[e<BEN B NNV, I SN OS]

I3

Quality rating good, if the answer is ‘‘yes’’ to all of criteria 1-8;
satisfactory, if the answer is ‘‘yes’’ to criteria 2, 4-7; poor, if the
answer is not ‘‘yes”” to 1 or more of the criteria listed for

“‘satisfactory.”
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severity [CDEIS], simple endoscopic index for Crohn disease
[SES-CD], Mayo, pouch disease activity index [PDAI], pediat-
ric ulcerative colitis activity index [PUCAI], and others) were
evaluated in a total of 55 (41%) patients, while an endoscopic
assessment was made only in 21 (16%) (Table 3).

The duration of the disease was reported in about a half
of overall patients, ranging from 6 months to more than
30 years, with a mean of 11 years. The location of the disease
was quite equally distributed among patients, including procti-
tis, left-sided colitis, and pancolitis in UC, and ileal, ileoco-
lonic, and isolated colonic CD, respectively. Eight patients had
a pouchitis.*® Prior IBD-specific medications were described in
more than half of reports (Table 3). When described, most
patients with C difficile infection and underlying IBD were
refractory to specific IBD medications or unable to undergo
immunosuppressive therapy because of infection.

Patients’ Preparation, Route of Administration,
and Volume of Infusion

When reported, most patients were prepared to FMT
with bowel lavage (polyethylene glycol) or with unspecified
antibiotics. Moreover, none of the 31 included articles
reported the complete methodology of FMT procedure. In
most studies, patients received multiple fecal infusions,
ranging from 1 to 10 (Table 3); a very high number of
infusion were performed in 2 studies from Australia (until 25
and >60, respectively).>**

When reported, 20 patients received FMT by enema, 23
patients by colonoscopy, 11 by a combination of colonoscopy
and enema, and 42 by upper route (nasogastric or nasojejunal
tube, gastroscopy), whereas 6 patients experienced FMT
infusion by both upper and lower route (Table 3). Fecal
quantity varied from 30 to 300g, diluted in saline solution
(until 600 mL of suspension); in general, higher quantities of
stools were infused by lower route as compared to the upper
route.

Donors

In most studies, fecal donors included healthy related
(relatives) and unrelated individuals (including nonrelative
family members or friends and unknown subjects). However,
in few studies, first-degree relatives or hospital and health
care workers were expressly excluded. When reported, most
donors underwent a viral screening (including hepatitis A
virus, hepatitis B virus, hepatitis C virus, Epstein—Barr virus,
human immunodeficiency virus, and cytomegalovirus), as
well as stool tests for C difficile toxin, parasites, ova, and
bacterial pathogens.

Outcomes

Overall, outcome data were incompletely provided, and
there was a considerable variability among studies in the
parameters that were measured. Most of declared outcomes
were the resolution or reduction of symptoms (Table 3).
Other parameters, such as “clinical remission,” “suspension
of therapy,” and others, were not evaluable. In 10 reports,
including a total of 55 (41%) objective scores were used
(CDAI, CDEIS, SES-CD, Mayo, PDAI, Cleveland global
quality of life, Harvay Bradshaw Index, PUCAI, and
Physician’s Global Assessment),?!3739:43:46:48.5052 1y = 7
studies, including a total of 21 subjects, an adjunctive

reported outcome was the amelioration of the endoscopic
: 19,24,30,31,38,44,51
picture.
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Where it is possible to analyze data, the “resolution” or
“reduction” of symptoms was reported in 80 of 113 (71%)
patients, with success rates similar among patients with UC
and CD. Thirty-four of 55 (62%) subjects with evaluable
IBD had a reduction or resolution of symptoms when some
kind of objective score was used. When we considered only
patients with evaluable IBD (n=77) who did not have
C difficile infection, the rate of amelioration of symptoms
was 69% (55 subjects). Twenty-five of 36 (70%) subjects
with evaluable IBD having C difficile infection had a
reduction or resolution of symptoms following FMT. None
of the 8 patients with pouchitis had an amelioration of
symptoms after FMT.*® Endoscopic assessment after FMT
showed an amelioration of endoscopic picture in 12 of 21
(57%); this rate was of 20% (2 of 10 subjects) when
endoscopic assessment was made by an objective score
(Table 3).

Recently, in 2 small prospective studies investigat-
ing the use of FMT in patients with UC refractory to medical
therapy, mucosal and stool samples were collected for the
assessment of gut microbiota changes prior and after FMT.
None of enrolled patients achieved clinical remission, but a
short-term improvement of symptoms was reported in 7 of
the total 11 subjects. Changes of gut microbiota toward the
donor microbiota occurred in 3 patients without any correla-
tion with clinical response. In the study by Angelberger
et al’® baseline Mayo scores correlated positively with
Enterobacteriaceae abundance and negatively with Lachno-
spiraceae abundance. FMT provided a temporary increase of
phylotype richness that was similar to donor microbiota. In
only 1 patient, an improvement in both endoscopic and total
Mayo score was observed; interestingly, its microbiota
remained similar to donor microbiota for a longer time than
other patients, maintaining 4 stable abundant donor phylo-
types (C spiroforme, Faecalibacterium prausnitzii, Rosebura
faecis, and Bacteroides ovatus) over time.

37,38

Adverse Events

Generally, FMT is considered a safe procedure. Most
common adverse events include diarrhea on the day of
administration, abdominal pain, belching, or constipation.>®
A recent meta-analysis on the use of FMT for C difficile
infection reported neither serious adverse events nor deaths
attributed to feces infusion.’* Nevertheless, the administra-
tion of FMT for IBD does not seem to provide the same
safety profile as for C difficile infection (Table 3). When
reported, the most common adverse events related to the
feces infusion were high fever, a temporary increase in C-
reactive protein (CRP), diarrhea, vomiting, and other symp-
toms (Table 3). Notably, serious adverse events, such as
bacteremia and transient relapse of previously quiescent UC,
were reported in patients with IBD undergoing FMT for
C difficile infection.****

DISCUSSION

FMT represents a promising therapeutic option for the
restoration of disrupted intestinal microbiota, although the
studies in the literature we assessed are poor in quality and
proper clinical trials with rigorous inclusion criteria and outcome
end points have not been performed.

With an average 91% success rate, FMT is now
considered an effective intervention for recurrent infection
by C difficile.® At present, however, a number of attempts

© 2014 Lippincott Williams & Wilkins
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Crohn disease, CDAI = Crohn disease activity index, CDEIS = Crohn disease endoscopic index of severity, CDI = Clostridium difficile

biologic therapies, CD
Cleveland global quality of life, CRP

As =aminosalicylates, B

infection, CGQoL

inflammatory bowel disease, NA = not

C-reactive protein, FMT = fecal microbiota transplantation, I = immunosuppressants, IBD
not reported, PDAI = pouch disease activity index, PUCAI = pediatric ulcerative colitis activity index, S = steroids, SES-CD = simple endoscopic index for

available, NM = not measured, NR

Crohn disease, UC = ulcerative colitis, Un = unclassified disease.

“Initial

provement in disease state with stable or reducing medication, while “prolonged remission” was defined as the absence of active disease for >3 y for UC and

a refer to a mixed population (IBS and IBD patients).

sokox

Only total Mayo scores are reported; changes in endoscopic Mayo scores after FMT are not available. Data from full-text version of the article are reported.

ok

Open-label trial.
remission” was defined as >3 mo im

>5y for CD. SData are unclear. Dat

5

to use FMT in the therapeutic algorithm of patients with
IBD does not seem capable to achieve the same outstanding
results obtained in the management of C difficile infection,
neither in terms of effectiveness nor with regard to safety.
From our data, FMT achieved a “resolution” or “reduction”
of symptoms in 71% of patients with IBD, whereas this rate
was lower (62%) when some kind of objective score was
used. If we exclude IBD subjects with C difficile infection
from our analysis, the rate of amelioration of symptoms
remained consistent (69%). An amelioration of endoscopic
picture was reported in 57% of subjects investigated, whereas
this rate drops to 20% when an objective score was used for
the endoscopic assessment after FMT. Finally, IBD subjects
with C difficile infection had a reduction or resolution of
symptoms in 70% of cases after FMT. This finding seems to
be well below than that found in the non-IBD individuals
with C difficile infection (92%).”°° The evaluation of the
impact of FMT on other outcomes, such as the achievement
of clinical remission or its effect on IBD-specific treatment,
as well as a distinction of UC and CD, is not currently
possible because available studies are plagued by several
methodological pitfalls. Most reports consist in case reports
or case series, whereas 7 published open-label trials included
only a very small cohort of patients. Moreover, in the
various studies published so far, there is a great heterogene-
ity of the enrolled population, in terms of disease typology,
disease activity, and treatment. It is principally not clear to
what level of the therapeutic algorithm FMT should fit.
Based on the current published literature, we cannot make
any conclusions as to which type of FMT in patients with
IBD may benefit the most.

It is also plausible that both IBD severity and duration
may influence the outcome, and therefore not all patients
with IBD will benefit from transfer of microbiota. Patients
with long-standing severe disease, refractory to medical
therapy, might be difficult to treat because of their chronic,
powerful immune up-regulation.’’ > On the contrary, gut
microbiota impairment is not the unique pathophysiological
factor leading to IBD, whereas genetic and environmental
inputs have also been shown to influence the composition of
gut microbiota itself.>’>° Therefore, the restoration of gut
microbiota imbalance through FMT very likely does not
represent the ultimate therapeutic solution for the disease.

It is also conceivable, as observed in the trial by
Angelberger et al,*® that the composition of the donor’s gut
microbiota may influence the clinical outcome. New tools
for the investigation of microbiota composition, such as
target gene sequencing and metagenomics, may give a great
contribution in this field, and their application for the
selection of donors represents an intriguing perspective.

Also FMT does not seem to offer the same safety
profile as for C difficile infection (Table 3), although the
quality of the reported literature in this matter is poor so that
it is hard to draw any conclusions. Our data show that most
common adverse events after FMT were fever, increase in
CRP, diarrhea, vomiting, in some cases, bacteremia, and
relapse of previously quiescent UC.**** Presumably, in the
contest of a patient with impaired mucosal immunity and
severe inflammation, with the addition of the defection of
specific components of the gut barrier, such as mucus layer
or enterocyte junctions, this kind of adverse events may
occur more easily.®

Another important key point is that the FMT procedure for
patients with IBD is far from being standardized. Key concerns

© 2014 Lippincott Williams & Wilkins
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regarding donor selection, patient preparation, volume of
infusion, and route of administration have not yet been defined.
From the literature data, close relatives have been frequently
selected as donors of stool in FMT protocols against C difficile
infection.®® Actually, we do not know whether the same
criteria for donor selection are the right ones also for the use
of FMT in patients with IBD. Recent evidences show that
relatives of IBD-affected patients have an altered microbiota,
and that dysbiosis may itself play a role for an increased risk
of IBD.°"®? On the contrary, IBD subjects could have a
hypothetical specific virus/bacterial susceptibility as a func-
tion of any immunosuppressive therapy. Therefore, the donor
selection protocol used for C difficile infection (including
collection of medical history and screening of both donor and
patient for common viruses and enteric pathogens) could be
not adequate when dealing with IBD subjects.

The route of fecal infusion may also constitute an
additional concern of the FMT procedure in IBD. With regard
to C difficile infection, lower gastrointestinal route seems to
achieve higher eradication rates than upper delivery.”*>°
Considering the specific alterations of gut microbiota compo-
sition found in patients with IBD, this issue could acquire
even more relevance in the management of the disease. For
example, Bacteroidetes can be damaged by gastric acid
secretion, therefore a lower route may be preferable; on the
other side, many spore-forming Firmicutes require transit
through the upper gastrointestinal tract to be effective.?>*

Last, but not in terms of importance, is the issue
concerning the number of fecal infusions that are needed to
obtain a clinical benefit in patients with IBD. In most
reports, for the treatment of C difficile infection, the protocol
considered a single administration of stools.”* When FMT is
applied to IBD, the idea is widely recognized that patients
with long-standing disease may require several infusion of
feces in order to maintain the infused microbiota in
recipients after transplantation stable.*® Our data show that
multiple infusions (ranging from >1 to >60) have been used
in most studies (Table 3). Well-designed trial investigating
this procedural aspect are surely needed.

In conclusion, the application of FMT for the manage-
ment of IBD may be an intriguing and suggestive therapeutic
option, but data are actually uncertain, because several
clinical, pathophysiological, and methodological issues have
to be elucidated (Table 4). Current experiences consist only
of occasional reports, whereas large and methodologically
sound studies are lacking. Specifically, well-designed con-
trolled trials are necessary to evaluate safety and to develop
optimal protocols for the use of FMT in IBD. The issue of
the homogeneity of the target patients with IBD (for disease

TABLE 4. Principal Key Concerns for FMT in IBD

Alteration of the microbiota is not the only cause of IBD
Great heterogeneity of patients with IBD

Heterogeneity of clinical outcome

Composition of microflora may influence the clinical outcome
Criteria for donors’ selection

Route of microflora infusion

Number of microflora infusion

Lacking of large randomized trials

FMT = fecal microbiota transplantation, IBD = inflammatory
bowel disease.

© 2014 Lippincott Williams & Wilkins

phenotype, disease activity, and treatment), together with a
clear definition of the outcomes variables (symptom resolu-
tion and mucosal healing) and the safety profile, will need to
be addressed in future studies.

At our Department, we have successfully adopted the
FMT procedure to give the best therapeutic option for
patients with recurrent C difficile infection. Despite the many
difficulties, first of all, concerning the coordination of a
medical staff with different skills (including gastroenterolo-
gy, microbiology, and infectious disease expertise), our
program has evolved since to become a routine clinical
practice for this kind of patients. The realization of our
project initially found many obstacles at the institutional
level and has made a lot of effort before going out of bounds
by a simple research project and becoming a procedure of
good clinical practice. We think that considerable and greater
further efforts are needed before to make FMT a treatment
as effective in IBD.
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