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ABSTRACT

Treatment of recurrent Clostridioides difficile infection (rCDI) has emerged as an important manage-
ment dilemma particularly in patients with underlying inflammatory bowel disease (IBD). Fecal
microbiota transplantation (FMT) has been used as a safe and highly effective treatment option for
rCDI refractory to standard antibiotic therapies. The aim of this study was to report the efficacy of FMT
in Iranian rCDI patients with concurrent IBD. A total of seven consecutive patients with ulcerative
colitis (UC) who had experienced 3 episodes of rCDI were enrolled in this study. All patients received at
least a single FMT administered during colonoscopy by direct infusion of minimally processed donor
stool. Patients were followed for a minimum of 6 months for assessment of treatment efficacy and
adverse events (AEs) attributable to FMT. All 7 UC patients (100%) experienced a durable clinical
response to a single FMT following 2 months after the procedure. One patient received a second FMT in
which a successful resolution of rCDI was ultimately achieved. No serious AEs from FMT were noted.
FMT through colonoscopy was a safe, simple and effective alternative treatment approach for rCDI in
patients with underlying IBD. However, its use and efficacy should be pursued in long-term prospective
controlled trials.
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INTRODUCTION

Inflammatory bowel disease (IBD), is a chronic and relapsing non-specific inflammatory
intestinal disease including ulcerative colitis (UC) and Crohn’s disease (CD), which is hall-
marked by a disturbance in the bidirectional crosstalk between gut and brain [1]. In the last
two decades, the prevalence and incidence of IBD has obviously increased in the Asian
countries especially in Iran [2, 3]. Although the exact etiology of IBD remains largely unclear,
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a variety of parameters such as genetic susceptibility, envi-
ronmental or microbial factors and the host immune re-
sponses are involved in its pathogenesis [4].

Clostridioides (formerly Clostridium) difficile infection
(CDI) is the leading identifiable cause of antibiotic-associ-
ated diarrhea (AAD), and is a major source of morbidity
and mortality for hospitalized patients [5–7]. Recurrent
C. difficile infection (rCDI) is a common complication
among patients following multiple effective antibiotic ther-
apies and accounts for 20–35% of infected individuals,
and of these 40–60% will have a second recurrence [8, 9].
Patients with IBD are at particularly high risk of developing
rCDI than in those without IBD, and may experience a more
severe disease with greater mortality rate [5, 10]. Several
factors have been suggested to affect the relationship be-
tween CDI and IBD, including the intestinal dysbiosis of
the gut microbiota, long-term and frequent hospitalizations,
use of immunosuppressive medications, antimicrobial ther-
apies, and diminished nutritional status that promotes
colonization of C. difficile [11, 12].

Fecal microbiota transplantation (FMT), which involves
infusion of feces from a healthy donor into the gut of a
recipient, is strongly recommended for treatment of rCDI
patients when there is no response to the conventional
antibiotic therapies [13]. FMT has been reported to result
in primary cure rate of 91%, and secondary cure rate of
98% with negligible adverse events (AEs) in patients
with rCDI who had failed multiple treatment courses of
anti-CDI regimens [14, 15]. Furthermore, data obtained
from a systematic review demonstrated the majority of
IBD patients with CDI experienced a reduction of symp-
toms, cessation of IBD medications, and disease remission
after FMT [16]. However, little is known about the
overall efficacy and safety of FMT procedure in IBD pa-
tients, and outcomes of FMT for treatment of rCDI in this
population are more diverse compared with the non-IBD
population. Here, we present a single-center experience on
the use of FMT in Iranian IBD patients with ≥3 episodes
rCDI.

MATERIALS AND METHODS

Study patients and definitions

In this study, consecutive IBD patients admitted to Research
Institute for Gastroenterology and Liver Diseases (RIGLD)
at Taleghani hospital in Tehran, with mild-to-moderate
rCDI unresponsive to antimicrobial CDI treatment regimens
(≥3 CDI recurrences) between September 2016 and July
2018. Subjects referred to our hospital were under evaluation
of an expert multidisciplinary team consisting of gastroen-
terologists and medical microbiology specialists involved in
the patients’ recruitment, to determine their eligibility for
the trial and were offered the opportunity to receive FMT.
In addition, patients were informed that although FMT
appears safe, without any known serious attributable adverse
events (AEs), a theoretical transmission risk of unidentified

infectious agents or substances existed and could result in an
unexpected disease.

Patients were included in the study if they were ≥18 years
or older at the time of FMT. Criteria for CDI diagnosis were
as per the recent update by the Infectious Diseases Society
of America (IDSA) and Society for Healthcare Epidemiology
of America (SHEA) [17]. rCDI was defined as recurrence
of mild-to-moderate CDI, after initial improvement, as evi-
denced by the reappearance of diarrhea, usually within 6–8
weeks of completion of a course of therapy and in the absence
of any other identified pathogen [18]. Written informed
consents were obtained from all enrolled subjects and/or their
legal guardians prior to FMT procedure. The study protocol
was approved by the local Ethical Review Committee of
RIGLD at Shahid Beheshti University of Medical Sciences
(Project No. IR.SBMU.RIGLD.REC.1398.036).

Selection and screening of donors

Selection of donors, screening for relevant communicable
diseases, and stool processing were performed as described
by the Fecal Microbiota Transplantation Working Group
[19]. The stool source was patient-directed donor, and
was recruited from patients’ family members or healthy
relatives. Donors were excluded if they had taken antibiotics
within the preceding 3 months; were on major immuno-
suppressive agents, including chemotherapeutic agents; had
known or recent exposure to HIV, hepatitis B or C; had a
current communicable disease; participated in high-risk
sexual behaviors; used illicit drugs; had a history of incar-
ceration; traveled within 6 months to areas with endemic
diarrheal illnesses; or had history of IBD, irritable bowel
syndrome (IBS) or chronic diarrhea, gastrointestinal malig-
nancy or polyposis, autoimmune disease, diabetes, obesity,
metabolic syndrome, allergies, and atopy. Donor blood
was tested for HIV, hepatitis A, B, and C. Donor stool
testing included C. difficile toxins (TcdA and TcdB), ova and
parasites, Giardia and Cryptosporidium, Isospora, Heli-
cobacter pylori, rotavirus, and recent cytomegalovirus
(CMV) infection.

FMT treatment procedure

All recipients underwent a standardized clinic visit before
FMT during which demographic data, disease history and
characteristics were recorded using a questionnaire. Patients
continued to use the antibiotics that had been prescribed for
their anti-CDI treatment regimen until 48–72 h before FMT,
and underwent standard bowel preparation on the day
before the procedure. Fresh stool was collected by the
screened patient selected donor on the day of infusion and
rapidly transported to our institute, and processed within 6 h
of passage. In the institute’s microbiology laboratory,
approximately 50–100 g of donor stool were emulsified in
300mL of sterile saline (0.9%, NaCl) by a blender until an
appropriate consistency was achieved. The fecal suspension
was filtered through gauze pads to remove large particulate
matters, and the suspension poured into 60 cc catheter-
tipped syringes and infused via the biopsy channel of a
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colonoscope. On average, the entire infusion procedure was
performed within 10min, and the patients were monitored
in the recovery room of the Endoscopy Center for 2 h after
the procedures. Patients were usually given loperamide
before FMT procedure and asked to retain the infused fecal
slurry for 2–6 h after procedure to facilitate donor micro-
biota colonization.

Outcomes and follow-up

Patients undergoing FMT received follow-up clinic visits
and/or phone calls at 1–5 days, 2–10 weeks, 6 months and
1–2 years after FMT to document response and need for
escalation of underlying IBD therapy. Baseline and follow-
up information on demographics, medications, potential
AEs, recurrence of symptoms (ie, abdominal pain, fre-
quency/consistency of bowel movements), microbiology
data, IBD activity and severity based on the judgment of the
treating physician, endoscopic findings, and clinical disease
activity scores were collected through medical record review.
A successful FMT was defined as complete resolution of
diarrhea and/or negative C. difficile by stool culture and
polymerase chain reaction (PCR) within 2 months of FMT
without the need for further anti-CDI therapy. Potential AEs
were screened for at each time point including fever, chills,
malaise, fatigue, anorexia, abdominal pain, diarrhea, con-
stipation, nausea and vomiting.

RESULTS

Patient characteristics

A total of seven adult IBD patients with rCDI that received
an FMT between 2016 and 2018 met the inclusion criteria
and were included in this study. Their mean age was 31.6 ±
5.2 years (range, 24–41 years), of which four were men and
three were women (men 57.1% vs. women 42.9%). With
regard to IBD, before FMT all patients had active UC (flare-
up) with overall disease severity of mild-to-severe based on
clinical, biological, and endoscopic evidence of disease ac-
tivity. All FMT recipients were outpatients, and none were
being treated from inpatient facilities. At the time of FMT,
almost all patients were infected with toxicogenic C. difficile
(6/7, 85.7% AþBþ genotype and 1/7, 14.3% AþB� genotype),
and had experienced 3 episodes of CDI. The defecation
history of recipients was notable for an average of 8 ± 2.2
episodes with a minimum of 5 episodes and maximum 10
episodes. Before FMT, nearly all patients had been treated
with vancomycin alone or in combination with metronida-
zole (4/7, 57.1%) as anti-C. difficile antibiotics up until two
days before FMT. In addition, patients were being treated
with medications for IBD treatments in various combina-
tions including mesalazine [5-aminosalicylic acid (5-ASA)]
(4/7, 57.1%), azathioprine (3/7, 42.8%), methotrexate (1/7,
14.3%), and prednisolone (3/7, 42.8%) as immunosuppres-
sive agents, and infliximab as biological therapy (4/7, 57.1%).
Characteristics and demographic information for each pa-
tient, CDI history, anti-CDI and IBD therapies, pre- and

post-FMT indications, and source of donor stool at the time
of FMT are summarized in Table 1.

Donor characteristics

Donors included patient-directed first-degree and third-de-
gree relatives. None of them had gastrointestinal symptoms
and all were healthy. First-degree relatives (3 fathers, 1
brother and 1 sister) accounted for 71.4% of donors, and
cousins accounted for 2 of 7 donors as third-degree relatives
(Table 1). No person donated stool to more than 1 recipient.
All stools were freshly passed, and none was frozen or
banked.

Follow-up and outcomes of FMT

The initial FMT was successful in all (100%) patients who
presented a complete resolution of diarrhea and CDI nega-
tive status following 2 months after a single FMT. All re-
cipients reported a significant decrease in the frequency of
defecation ranging from 2–3 times per day after FMT. The
resolution or improvement of abdominal pain, normaliza-
tion of bowel function and overall IBD clinical course 2
months after FMT were occurred in all patients. FMT was
administrated via colonoscopy and well tolerated in all pa-
tients. There were no procedure-related AEs, except for
transient and low-grade fever and abdominal discomfort in
1 (14.3%) and 3 (42.8%) recipients, respectively (Table 1). In
all patients, these symptoms resolved approximately
within 24 h post-FMT. However, late C. difficile recurrence
(or re-infection) was seen in one patient. This patient
experienced symptomatic deterioration and were found to
have late C. difficile recurrence about 18 months after first
FMT. A second FMT was performed for this case, in which a
successful resolution of rCDI was ultimately achieved.
Moreover, one patient required surgery (total colectomy)
while PCR and stool culture testing were negative for
C. difficile.

DISCUSSION

The increased understanding of intestinal microbiota as a
true and functional organ inside the body in the past decade,
and its eminent impact on human health and physiology,
has proposed that FMT can be exploited to several diseases,
including many inflammation-related disorders such as IBD,
IBS and primary sclerosing cholangitis (PSC) [20–22]. Per-
turbations in the number and diversity of gut microbiota can
result from antibiotic exposure and also underlying condi-
tions and lead to an altered intestinal microbiome called gut
dysbiosis, which then predispose to the development of
gastrointestinal diseases and even immunologic and sys-
temic disorders [23, 24]. Approaches to modify the popu-
lation of intestinal microbiota, such as probiotic and
prebiotic therapies, have been used successfully in the
management of CDI and IBD, although with variable effi-
cacy [25, 26]. Recently, FMT has emerged as a microbiota-
targeted therapy which can re-establish the wide diversity of
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Table 1. Characteristics and outcomes of patients with IBD undergoing FMT for rCDI before and after the FMT procedure

Pre-FMT data Post-FMT data

Patients
Age,
years Sex

No. of
CDI

episodes
Toxin
pattern

Frequency of
defecation
(times/day)

IBD
type/

severity IBD therapy
Antibiotic
therapy

Donor
type

Outcome
at 60 days

Time to
recurrence,

days

Time to
colectomy,

days AEs

Frequency of
defecation
(times/day)

1 24 Male 3 AþBþ 8 UC/
Mild

Mesalazine
Azathioprine

Vancomycin
Metronidazole

Cousin Cured None None None 2

2 32 Female 3 AþBþ 10 UC/
Severe

Infliximab
Methotrexate

Vancomycin
Metronidazole

Father Cured 559 None Abdominal
pain

3

3 33 Male 3 AþBþ 10 UC/
Severe

Mesalazine
Prednisolone

Vancomycin
Metronidazole

Cousin Cured None 126 Fever,
abdominal

pain

3

4 41 Male 3 AþBþ 8 UC/
Severe

Mesalazine
Azathioprine

Vancomycin Brother Cured None None None 2

5 28 Male 3 AþBþ 5 UC/
Severe

Infliximab
Prednisolone

Vancomycin
Metronidazole

Sister Cured None None None 2

6 31 Female 3 AþB- 10 UC/
Severe

Infliximab
Prednisolone

Vancomycin Father Cured None None None 2

7 32 Female 3 AþBþ 5 UC/
Severe

Mesalazine
Azathioprine
Infliximab

Vancomycin Father Cured None None Abdominal
pain

2

IBD, inflammatory bowel disease; rCDI, recurrent Clostridioides difficile infection; FMT, fecal microbiota transplantation; UC, ulcerative colitis; AEs, adverse events.
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intestinal microbiome through the infusion of donor feces
into the colon, and shows remarkable promise in controlling
microbiota-associated disorders, especially rCDI with con-
current IBD [20, 27, 28].

Here, we describe a single-center experience of FMT for
rCDI in patients with established IBD. In this study, all
patients that were considered to undergo FMT procedure
had taken multiple courses of treatment with conventional
antibiotic regimens that failed to clear the recurrent infec-
tion. Based on our results, the primary cure rate defined as
the complete resolution of diarrhea and CDI negative status
after a single FMT by colonoscopy was 100% following 2
months post-FMT. The primary cure rate observed in this
study was higher than the cure rates reported in the litera-
ture for rCDI patients with (85.7%) and without underlying
IBD (91%) [14, 20]. Our data are supported by several case
series and reports that have quoted similar cure rates of 92–
100% in patients treated for CDI with FMT [14, 29–32].
Moreover, one patient received a second FMT due to late C.
difficile recurrence, whom ultimately had a successful reso-
lution of rCDI. Re-exposure to antibiotic therapy may re-
develop the rCDI by disrupting the established so-called
healthy neomicrobiome after FMT, thereby allowing C.
difficile to overgrowth and flourish once again in the colonic
microbiome. We also found an overall improvement in IBD
activity approximately among all patients, except one who
underwent total colectomy while PCR and stool culture
testing showed negative results for C. difficile. Additionally,
in a recent multi-center retrospective study by Fischer and
colleagues, initial FMT was successful against rCDI in 79%
of IBD patients, and this rate increased further with multiple
FMTs to 88% [28]. However, they found the overall
improvement in IBD activity was seen in only a third of the
patients. However, data obtained from a systematic review
showed the use of FMT for the management of active IBD
resulted in a reduction or complete resolution of symptoms
in 76% patients, cessation of all IBD medications in 76%
patients and ‘prolonged remission’ of active disease in 63%
of patients [16]. Furthermore, in a multicenter, long-term
follow-up study by Agrawal et al. from 9 geographically
disparate centers in the United States, Canada and
Australia, 146 elderly individuals with different types of
CDI including recurrent, severe, and complicated CDI un-
derwent FMT [33]. According to their results, the overall
primary and secondary cure rates for FMT were 82.9% and
95.9%, respectively. Additionally, Kronman et al. reported
a complete resolution of infection in 90% of children
with median age of 5.4 years who received FMT via naso-
gastric tube for treatment of rCDI [34]. They proposed FMT
via nasogastric tube could be considered as a safe, well
tolerated, and effective therapeutic option for pediatric rCDI
colitis.

There has been some controversy over the relationship
between the FMT outcome and stool donor type, and yet a
few studies have directly compared FMT outcomes associ-
ated with related and unrelated stool donors [31, 35]. Data
extracted from a systematic review revealed slightly higher
resolution rate (93%) in FMT recipients who were closely

related to their donors, either genetically (e.g., first-degree or
other close relatives), or intimately (e.g., spouses and part-
ners) compared with recipients who were not related to their
stool donors (84%) [31]. Notably, it is suggested that FMT
success and resolution rate is dependent on the microbial
composition, abundance and diversity of the stool donor
and the use of related or unrelated donors, which may lead
to introduction of FMT “super-donors” phenomenon
describing donors whose stool results in significantly more
successful FMT outcomes than the stool of other donors
[36]. However, there are also some evidence indicating that
the treatment success of FMT does not depend on the
donor-recipient relationship [35, 37, 38]. Furthermore,
administration of precision FMTs, transplantation of a
predefined mixture of bacteria, have previously been
shown to be beneficial, and potentially patient preferable for
disease resolution in CDI treatment as an alternative
approach opposed to whole fecal transplant [39, 40]. In our
study, CDI resolution rates were not affected by the rela-
tionship between the FMT recipients and donors. However,
further identification and subsequent characterization of
donors’ gut microbiome and their effects on FMT success
rate for treatment of rCDI will inevitably advance our
understanding particularly for targeted bacteriotherapy ap-
proaches of chronic inflammatory diseases such as IBD.
Additionally, at this time it remains unclear whether repo-
pulating the bowel with predefined communities of micro-
bial species, or with microbial community structure as a
whole through FMT can correct the underlying patho-
physiology of IBD in rCDI patients and simultaneously
circumvent the AEs associated with administering whole
fecal material.

CONCLUSION

While application of FMT holds notable promise as a
rational treatment option for rCDI, weak evidence and
relatively paucity of information exist for its potential
effectiveness in treating concurrent IBD patients. In
conclusion, we demonstrate that FMT is safe and effective in
treatment of rCDI patients with IBD. Nevertheless, our
findings need to be validated in larger and prospective
clinical trials before it can be advocated as a standard
treatment alternative for this population. Additionally,
future studies focusing on the IBD subtypes, disease activity,
timing of FMT, long-term follow-up, and careful monitoring
of IBD activity are needed to further optimize its potential
benefit in this population.
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