
O R I G I N A L  R E S E A R C H

Treatment of Recurrent Clostridioides difficile 
Infection Using Fecal Microbiota Transplantation 
in Iranian Patients with Underlying Inflammatory 
Bowel Disease

This article was published in the following Dove Press journal: 
Journal of Inflammation Research

Masoumeh Azimirad 1 

Abbas Yadegar 1 

Fatemeh Gholami1 

Shabnam Shahrokh2 

Hamid Asadzadeh Aghdaei 3 

Gianluca Ianiro4 

Hidekazu Suzuki 5 

Giovanni Cammarota4 

Mohammad Reza Zali2

1Foodborne and Waterborne Diseases 
Research Center, Research Institute for 
Gastroenterology and Liver Diseases, Shahid 
Beheshti University of Medical Sciences, 
Tehran, Iran; 2Gastroenterology and Liver 
Diseases Research Center, Research 
Institute for Gastroenterology and Liver 
Diseases, Shahid Beheshti University of 
Medical Sciences, Tehran, Iran; 3Basic and 
Molecular Epidemiology of Gastrointestinal 
Disorders Research Center, Research 
Institute for Gastroenterology and Liver 
Diseases, Shahid Beheshti University of 
Medical Sciences, Tehran, Iran; 4Digestive 
Disease Center, Fondazione Policlinico 
Universitario Agostino Gemelli IRCCS, 
Catholic University of Sacred Heart, Rome, 
Italy; 5Division of Gastroenterology and 
Hepatology, Department of Internal 
Medicine, Tokai University School of 
Medicine, Isehara, Kanagawa 259-1193, 
Japan 

Purpose: Fecal microbiota transplantation (FMT) is an effective treatment option for 
patients with recurrent Clostridioides difficile infection (rCDI). However, there is a paucity 
of evidence regarding its efficacy and safety in patients with rCDI and concurrent inflam
matory bowel disease (IBD). Here, we present a single-center experience of FMT for 
treatment of rCDI in Iranian patients with IBD.
Patients and Methods: Eight patients with established IBD (7 with ulcerative colitis and 1 
with Crohn’s disease) who underwent at least one FMT via colonoscopy for treatment of 
rCDI were enrolled in this study. Demographics, pre-FMT and post-FMT IBD activity, 
efficacy for rCDI and adverse events (AEs) were assessed during a 6-month follow-up 
period. All patients had experienced 3 episodes of rCDI and were refractory to conventional 
therapies with metronidazole and vancomycin. Primary cure and secondary cure rates were 
assessed after FMT treatments.
Results: A total of 10 FMTs were performed via colonoscopy in 8 patients (6/8; 75% men) 
with a median age of 35 years (range: 22–60). Two patients received a second FMT. Overall, 
the primary and secondary cure rates were 75% and 100%, respectively. Two patients 
developed CPE-producing C. perfringens diagnoses after second FMTs. There were no 
other AEs, and no patient experienced IBD flare.
Conclusion: We demonstrated that FMT appears to be an effective, safe and rational 
therapeutic alternative for resolution of rCDI in patients with underlying IBD. 
Furthermore, we suggest implementing the CPE-producing C. perfringens testing in the 
screening of FMT donors.
Keywords: fecal microbiota transplantation, recurrent Clostridioides difficile infection, 
inflammatory bowel disease, FMT, rCDI, IBD, Iran

Introduction
Clostridioides difficile infection (CDI) is the most common cause of nosocomial 
diarrhea and is implicated in 20–30% of all cases of antibiotic-associated diarrhea 
(AAD).1,2 The incidence of CDI is increasing in both adult and pediatric popula
tions, and it is considered as a major concern in healthcare settings worldwide.3–5 

CDI is typically associated with consumption of antimicrobial agents that alter the 
normal composition of gut microbiota, thereby leading to the overgrowth of 
C. difficile and its toxin production.6 Patients with inflammatory bowel disease 
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(IBD), particularly ulcerative colitis (UC), are at increased 
risk of CDI, and the incidence of CDI in the IBD popula
tion is reported to be 2.5 to 8-fold greater than in patients 
without IBD.7–9 This complex association is the result of 
several factors, including the intestinal dysbiosis of 
patients with IBD (typically, characterized by a reduction 
in overall biodiversity and perturbed microbial functions), 
use of immunosuppressive medications and antimicrobial 
drugs, frequent contacts with the healthcare environment, 
and systemic comorbidities.10,11 The initial treatment for 
CDI includes cessation of the precipitating antibiotics, 
when possible, and antibiotics with activity against 
C. difficile, mainly vancomycin.12 Recurrence occurs in 
15% to 30% of patients after treatment of a first CDI 
episode, with risk of further recurrence rising after each 
subsequent recurrent CDI (rCDI) episode, impacting qual
ity of life and resulting in high morbidity.13

It is well established that normal intestinal microbiota can 
confer protection against the invasion of non-native bacteria 
and the expansion of pathobionts, particularly through colo
nization resistance mechanisms and stimulation of the innate 
or adaptive immune system.14 The microbiota promotes 
direct colonization resistance by competition for nutrients 
and space as well as production of bactericidal molecules 
and inhibitory metabolites.15 Furthermore, bacteria in the 
distal gut convert primary bile acids to secondary bile 
acids, which inhibit C. difficile germination and growth.16 

Fecal microbiota transplantation (FMT), which is the process 
of introducing intestinal microbial communities from 
a healthy donor into a recipient, normalizes the composition 
and functionality of gut microbiota and has become increas
ingly utilized as a highly successful rescue treatment for 
patients with rCDI.17–19 Furthermore, increasing evidence 
has suggested that FMT may be a promising treatment option 
for IBD by effectively correcting underlying dysbiosis to 
induce clinical remission.8,20,21 However, only a few studies 
have been performed to assess the efficacy of FMT in rCDI 
patients with concurrent IBD.8,22,23 In this study, we present 
a single-center experience on the use of FMT to treat rCDI in 
patients with IBD. Also, we aimed to assess FMT safety, 
efficacy, and its primary and secondary cure rates in patients 
with rCDI and concurrent IBD.

Methods
Definitions
CDI diagnosis was made based on the presence of unex
plained and new-onset diarrhea (≥3 unformed stools in 

24 consecutive hours) and a positive laboratory test for 
toxin-producing C. difficile.12,24 rCDI was defined as at 
least three episodes of mild-to-moderate CDI and failure 
of completion of a 6- to 8-week course of therapy (taper 
with vancomycin) or at least two episodes of severe CDI 
leading to increased hospitalization and significant 
morbidity.25,26 IBD was diagnosed based on clinical, 
endoscopic and histopathologic findings, and the disease 
activity for patients with UC and Crohn’s disease (CD) 
was determined using the Mayo clinical disease activity 
score and the Crohn’s disease activity index (CDAI), 
respectively.27,28 The primary cure was defined as the 
resolution of CDI clinical symptoms following initial 
FMT with no recurrence in the subsequent 8 weeks. 
The secondary cure was defined as the resolution of 
clinical symptoms subsequent to repeat FMT after failure 
of the initial FMT.

Study Design
Patients with IBD and rCDI were enrolled between 
November 2018 and April 2019 at two teaching hospitals 
in Tehran. The treatment protocol for FMT in patients with 
rCDI was approved by the Institutional Ethical Review 
Committee of Research Institute for Gastroenterology and 
Liver Diseases (RIGLD) at Shahid Beheshti University of 
Medical Sciences (Project No. IR.SBMU.RIGLD. 
REC.1396.185), and the study was also conducted in accor
dance with the Declaration of Helsinki. Written informed 
consent was obtained from all eligible subjects or their legal 
representative prior to participation in this study.

Possible adverse events (AEs) related to FMT were 
described in the consent process including vomiting, transi
ent fever, belching, abdominal discomfort, bloating, flatu
lence, diarrhea, constipation, colonoscopic perforation and 
bleeding, side effects related to sedation, and possible trans
mission of infectious agents including unknown risks.29

Study Population
Consecutive patients aged ≥18 years were invited to parti
cipate as candidates for the FMT procedure if they had at 
least three or more documented episodes of CDI. All 
patients completed at least 10 days of vancomycin therapy 
for the most recent CDI, which was continued until 2 to 3 
days before the procedure. All patients were evaluated by 
a multidisciplinary team consisting of a gastroenterologist, 
an infectious disease specialist and an expert microbiolo
gist. Patients were excluded if they had a history of 
chronic diarrheal disease, positive pregnancy test, 
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prolonged compromised immunity because of recent che
motherapy, advanced human immunodeficiency virus 
(HIV), and other causes of severe immunodeficiency.

Donor Identification and Screening
Donors were usually identified by the patients and included 
adult (≥18) healthy family members or friends. A detailed 
medical history and lifestyle habits were obtained from each 
donor through a specific questionnaire, and donors were 
initially screened about possible risk factors for potentially 
transmittable diseases. Donors were excluded if they 
reported antibiotic use within the preceding 3 months, 
actively smoked, were obese with body mass index (BMI) 
>30, had history of incarceration, tattoo or body piercing 
within the preceding 3 months, used illicit drugs, engaged in 
high-risk sexual behavior, traveled within 6 months to areas 
with endemic diarrheal illnesses, were currently infected 
with any communicable disease, had known chronic gastro
intestinal (GI) disease including diarrhea, constipation, IBD, 
irritable bowel syndrome (IBS), GI malignancy or polyposis, 
liver disease, and for other conditions including chronic 
kidney disease, autoimmune disease, chronic pain syndrome, 
metabolic syndrome, diabetes, immunodeficiency, allergies 
or atopy.18,29–31 Prospective donors underwent laboratory 
testing including complete blood count (CBC), C-reactive 
protein (CRP), erythrocyte sedimentation rate (ESR), sero
logical testing for syphilis, HIV, hepatitis A, B and C, and 
rotavirus. Donor stools were screened for enteropathogens 
including Salmonella spp., Shigella spp., Yersinia enteroco
litica, Yersinia pseudotuberculosis, Campylobacter spp., 
ova, cysts and parasites, Giardia, Cryptosporidium, and 
Isospora. Donor stool was also tested for C. difficile toxins 
A and B by enzyme-linked immunosorbent assay (ELISA), 
and cultured for C. difficile, and C. perfringens. PCR testing 
was also performed to detect C. difficile toxins (tcdA and 
tcdB) and C. perfringens enterotoxin (cpe).32,33

Donor and Recipient Preparation
A flowchart summary of the FMT procedure is depicted in 
Supplementary Figure 1. Donors took a single dose of 
osmotic laxative (magnesium hydroxide) in the night 
before the stool donation. All patients were maintained 
on vancomycin until 48 hours before the procedure and 
the baseline IBD immunosuppressive regimen was contin
ued afterwards, with the addition of prednisolone 10 mg/ 
day for 3 months. Patients were given a bowel purge 
preparation (polyethylene glycol) the day before the 
procedure.

Preparation of Stool Sample and FMT 
Procedure
Fresh stools were collected by the donor on the day of 
procedure and immediately transported to the laboratory 
and processed within 6 h of the collection. Approximately 
50 g of donor stool was diluted in 300 mL of sterile, 
physiological saline (0.9% w/v of NaCl) and homogenized 
by a lab blender (Stomacher® 400 Circulator). After 
homogenization, the slurry was filtered through gauze to 
eliminate the undigested particulate matter in the fecal 
suspension. Fecal suspension was immediately transported 
on ice to endoscopy units in 50 mL sterile bottles. A total 
of 300 mL of the fecal suspension was instilled via the 
colonoscope working channel into the terminal ileum or 
cecum. After FMT, patients were transferred to the recov
ery unit and encouraged to retain the stool for at least 4 h. 
Two weeks after procedure they submitted stool specimens 
for C. difficile testing.

FMT Follow-Up
Telephone follow-up was performed by a laboratory spe
cialist approximately for one week after FMT to record 
any solicited adverse events (AEs). All patients were seen 
in the clinic for follow-up 2 and 8 weeks after transplanta
tion, where they were assessed for infectious and Gl 
symptoms, including consistency and frequency of stool, 
and underwent physical examination. Finally, all patients 
were contacted by telephone by a study representative 6 
months after the last transplantation to record any AEs, 
new medical conditions or changes in medical conditions 
or medications since the last study contact.

Statistical Analysis
All statistical analyses were performed using SPSS version 
21.0 (SPSS, Inc, Chicago IL, USA). Outcomes before and 
after treatment were compared using the chi-square test. 
A P-value <0.05 was considered to be statistically 
significant.

Results
Study Patient Characteristics
Eight eligible patients were identified from two medical 
facilities. The demographics and baseline clinical data of 
the patients with IBD who received at least one FMT for 
rCDI are presented in Supplementary Table 1. With regard 
to IBD, 7 patients had UC and one patient had CD. The 
median age of the patients was 35 years (range 22 to 60 
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years). Most of the patients (7/8, 88%) underwent FMT as 
outpatients; however, one patient was hospitalized at the 
time of FMT. Of the 8 patients who completed the study, 2 
(25%) were women and 6 (75%) were men and all had 
experienced 3 previous episodes of CDI despite treatment 
with courses of metronidazole and vancomycin prior to 
FMT. A total of 10 FMT procedures were performed in 
these patients; 6 patients received a single FMT and 2 
patients opted to undergo a second FMT due to failure of 
primary one. Various treatment regimens were attempted 
before initial FMT, including oral vancomycin given in 
a standard manner or in a pulsed with or without the use of 
proton pump inhibitor (PPI) and immunosuppressive med
ications (Supplementary Table 1 and Table 1).

Donor Characteristics
A total of 8 individual donors were selected, with one 
donor per recipient. In 6 cases (75%), the donor was 
related to the recipient, and in 2 cases (25%) was unrelated 
(friend and son-in-law). The median age of the donors was 
38 years (range 25 to 58 years). In one case, donor stool 
was obtained from a friend of the patient. In total, 5 of the 
8 donors resided in the same household as the recipient. 
All donors were negative for the blood and stool screening 
panels.

Pre-FMT Data
The mean duration of symptoms before FMT (average 
number of prior CDI episodes) was 8 ± 5 months (range, 
3–17 months). Diarrhea was reported as mild, moderate, 
and severe in 50, 12.5, and 37.5% of the patients, respec
tively. The majority of patients (6/8, 75%) reported 
abdominal pain in association with their bouts of CDI, 
and the average of BMI was 21.95 kg/m2 (range, 
18.30–29.60 kg/m2).

Post-FMT Data, Outcomes and Safety
Clinical symptoms commonly associated with FMT 
resolved in 75%, and 100% of the patients after first 
and second FMTs, respectively (Table 2). Diarrhea resolved 
in 75% of the patients within an average of 3 days after first 
FMT (range, 2–3 days). Resolution of abdominal pain and 
diarrhea occurred in 75% of the recipients after first FMT, 
and the mean number of days between FMT and resolution 
of abdominal pain was 5 days (range 2–6 days). Laboratory 
findings showed that FMT therapy led to a significant 
reduction of CRP, ESR and normalization of the clinical 
score of IBD patients in all treated subjects based on the 

disease activity index (Table 2). Overall, the primary FMT 
was successful in 6 patients (75%), and the secondary cure 
rate after FMT was 100%.

Two (25%) patients did not report improvement in abdom
inal pain and diarrhea after initial FMT. Weight increased or 
remained the same in 62.5% and 37.5% of the patients, 
respectively. Although there was no statistical difference in 
the body weight between Pre- and Post-FMT (P-value = 0.24), 
a considerable increase in body weight after FMT treatment 
was observed (mean, 23.29 kg/m2; range, 18.70–29.90 kg/ 
m2). All patients were tested for toxigenic (TcdA+/TcdB+) 
C. difficile two weeks after FMT, and 6 patients had negative 
results based on stool culture and PCR. No severe AEs 

Table 1 Pre-FMT Data

Total number of study patients 8

Men 6 (75%)
Women 2 (25%)

Mean age (years) 37 ± 14.26 (range 22–60)

Status at time of FMT
Hospitalized 1 (12.5%)

Homebound 7 (87.5%)

Duration of symptoms (months) 8 ± 5 (3–17)

Diarrhea
Mild (<3 BM/24 hrs) 4 (50%)

Moderate (3–6 BM/24 hrs) 1 (12.5%)

Sever (>6 BM/24 hrs) 3 (37.5%)

Abdominal pain 6 (75%)

Leucocyte count (per mm3)
Median 10,500

Range 4000–14,400

CRP 13.75 ± 2.1

ESR 25.5 ± 2.9

BMI
Mean 21.95
Range 18.30–29.60

Antibiotic used to treat CDI
Previous tapered metronidazole therapy 2 (25%)

Previous tapered vancomycin therapy 8 (100%)

Additional medications
Proton pump inhibitor 2 (25%)

H2-blocker 1 (12.5%)

Failure to resolve CDI within 2 weeks 2 (25%)

Abbreviations: BM, bowel movement; BMI, body mass index; CDI, Clostridioides 
difficile infection; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; 
FMT, fecal microbiota transplantation.
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definitely related to the FMT was observed during the FMT 
procedure or within the follow-up period. One patient devel
oped a low-grade fever (38.5°C) which resolved after 4 days, 
and two continued to have diarrhea and abdominal discomfort 
and tested positive for non-toxigenic (TcdA−/TcdB−) 
C. difficile after first FMT. For these two patients, who con
tinued to experience diarrhea, a second FMT was performed 
two weeks later via colonoscopy using stool from the same 
donor as the one used in their first FMT. At follow-up 2 
months later, these patients presented with clinical improve
ment but continued to have watery diarrhea. Both of them 
were negative for CDI, but became positive for Clostridium 
perfringens (C. perfringens) type A strains producing the 
enterotoxin (CPE) according to stool culture and PCR 
(Figure S1). In these patients, diarrhea had resolved by their 
1-month follow-up and they experienced no AEs attributable 
to FMT.

Discussion
Manipulation of intestinal microbiota by transplant of 
donor feces has emerged as a remarkably effective and 
safe alternative treatment for rCDI unresponsive to stan
dard antibiotic therapies, with high cure rates.17,30,34–36 

Additionally, FMT has been proposed for a variety of 

other disorders associated with dysbiosis of intestinal 
microbiota, such as the metabolic syndrome, IBD, IBS, 
autoimmune diseases, neurodevelopmental disorders, and 
allergic diseases.37 In this brief report, we describe 
a single-center experience of using FMT for rCDI in 
patients with established IBD. To our knowledge, this is 
the first report using FMT for resolution of rCDI in Iranian 
IBD patients.

Patients with IBD are at increased risk of developing 
CDI and having worse short- and long-term outcomes, 
including longer hospital stay, and higher rates of colectomy 
and death.38 Patients with IBD who present with a disease 
flare precipitated by CDI, are usually treated with prolonged 
pulsed and tapered courses of oral vancomycin.12 Indeed, 
specific antibiotics used to treat CDI can perturb the compo
sition of gut microbiota and may predispose patients to 
further relapses. Thus, patients with CDI and underlying 
IBD have an altered intestinal microbial composition, 
which can be normalized using FMT.20,39

Here we studied the efficacy of FMT by colonoscopy 
in 8 patients with IBD and multiple rCDI. Cure rate after 
first FMT was 75% and increased to 100% after a second 
FMT, comparable to cure rates reported in the 
literature.8,40 Several case series and reports have reported 
similar cure rates of 91–100% in patients treated for CDI 
via FMT procedure.30,41–43 Fischer et al reported a cure 
rate of 79% after a single FMT by colonoscopy which 
increased to 88% after two FMTs in patients with rCDI or 
refractory CDI and concurrent IBD.8,30 Despite the high 
cure rate of primary FMT (91%), Brandt et al demon
strated that one FMT was not sufficient to completely 
restore the normal population of intestinal microbiota par
ticularly at the biodiversity level.30

Our results support the conclusions of previous studies 
that FMT is generally effective in achieving resolution of 
rCDI in IBD patients.40,44 However, other studies have 
suggested a substantial risk of clinically significant flares 
and progression, including rectal abscess/fistula despite 
resolution of rCDI in a patient with IBD who underwent 
FMT through colonoscopy.23,45 These observations sug
gest that patients with IBD have an altered gut microbiome 
that results in impaired intestinal barrier function and 
dysregulated immune response, allowing recurrence of 
CDI in some of the patients. Thus, it should be noticed 
that the clinical outcomes after FMT may vary in patients 
with IBD based on concurrent rCDI, severity, subtype, 
diseases activity, methods of preparation of fecal micro
biota and the delivery way of FMT.46

Table 2 Post-FMT Data

Total number of study patients 8

Men 6 (75%)
Women 2 (25%)

Diarrhea
Resolved after first FMT 6 (75%)

Resolved after second FMT 2 (100%)

Mean days to resolution (range) 2 (2–3)

Abdominal pain
Resolved after first FMT 6 (75%)

Resolved after second FMT 2 (100%)

Mean days to improvement/resolution (range) 5 (2–6)

CRP 5 ± 4.1
ESR 22.4± 4.2

Weight
Increased 5 (62.5%)

Remained the same 3 (37.5%)

BMI
Mean 23.22

Range 18.70–29.90

Abbreviations: BMI, body mass index; CRP, C-reactive protein; ESR, erythrocyte 
sedimentation rate; FMT, fecal microbiota transplantation.
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We demonstrated that FMT was not only effective, but 
also safe in the patients studied. No severe FMT-related AEs 
were observed in this study. However, CPE-producing 
C. perfringens was isolated from stool culture of two 
patients who continued to have watery diarrhea, post FMT. 
C. perfringens is a common environmental bacterium and 
a major cause of human Gl disease, which usually can 
produce CPE that is responsible for diarrhea and food 
poisoning.47,48 In theory, it is possible to transmit potentially 
harmful microbiota from donors to FMT recipients. 
Although the role of C. perfringens has presented as an 
important cause of AAD in hospitalized patients, but it is 
not clear whether C. perfringens was transmitted by the 
donor, or whether C. perfringens spores were acquired 
through environmental exposures (eg, the healthcare set
ting). Nevertheless, with the fast-growing appeal to use 
FMT as a therapeutic modality for rCDI, IBD and other 
disorders related to an altered gut microbiota, safety evalua
tions for FMT and assessment of its potential AEs are 
extremely important. The causality between AEs and FMT 
is affected by many factors, including the disease status of 
recipients, donors, administration route and FMT protocol. 
In a recently published systematic review on AEs attributa
ble to FMT, the total incidence rate of AEs was 28.5% and 
among them, 5 kinds were definitely and 38 kinds were 
probably related to FMT.49 Additionally, the incidence of 
severe infection attributable to FMT was 2.5% (27/1089), in 
which 8 cases were probably or possibly related to FMT, 
including 2 viral infections (cytomegalovirus and noro
virus), 2 bacteremia (Escherichia coli, Proteus mirabilis, 
Citrobacter koseri, and Enterococcus faecium), and the 
remaining 4 were infections caused by unknown 
pathogens.50–52

Conclusions
We demonstrate that FMT is a highly effective and safe 
approach for eradicating rCDI in patients with IBD. 
Nevertheless, the limited sample size, lack of characteriza
tion of microbiota composition before and after FMT, and 
single-center experience limit the generalizability of our 
findings. Furthermore, based on our experience we suggest 
testing CPE-producing C. perfringens in the donor screen
ing panel of FMT. In conclusion, although FMT seemed to 
be safe and effective for IBD patients with rCDI, there are 
important caveats that need to be addressed including 
standardized donor screening, selection of patients, and 
evaluating the relatedness of IBD flare post-FMT. 
Patients with IBD should be counselled prior to FMT to 

ensure they fully understand the potential risks, benefits, 
and alternatives to FMT.
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