
biosis.3 The guidelines of the American Gastroenterological 
Association and the European Society of Clinical Microbiol-
ogy and Infectious Diseases highly recommend FMT for pa-
tients who experience multiple recurrences of CDI despite 
treatment with currently available antibiotics.4,5 

Although the incidence of recurrent and refractory CDI 
has increased significantly worldwide,6 only 1 case report to 
date has reported the effects of FMT in patients with CDI in 
Japan.7 Furthermore, FMT may be a promising treatment in 
patients with UC as well. We recently conducted a clinical 
trial assessing the efficacy and safety of FMT in patients with 
UC, CDI, and intestinal Behçet’s disease (UMIN registration 
No. 000012814; http://www.umin.ac.jp/).8 Although several 
reports have described the use of FMT in patients with UC 
with concurrent CDI, only one has described the clinical on-
set and analysis of the changes in the gut’s microbiota.9 Here, 
we describe a case of successful FMT in a patient with UC 

INTRODUCTION

Clostridium difficile  is a gram-positive, spore-forming 
bacterium, which causes antibiotic-associated colitis. UC is 
a risk factor for C. difficile  infection (CDI).1 Although CDI is 
widely treated with antibiotics such as metronidazole and 
vancomycin, it has a high recurrence rate. Fecal microbiota 
transplantation (FMT) has been shown to be an effective 
and safe alternative therapy in patients with multiple recur-
rences of CDI.2 FMT can not only treat CDI but also normal-
ize the imbalanced gut microbiota, a condition called dys-
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Fecal microbiota transplantation (FMT) has been reported as a safe and effective therapy in patients with refractory and recur-
rent Clostridium difficile infection (CDI). FMT has also been reported as a promising therapy in patients with ulcerative colitis 
(UC). Both, CDI and UC, are believed to be caused by dysbiosis, such as altered compositions or decreased diversity of the 
intestinal microbiota. This report describes a patient with UC in remission with a second recurrent episode of CDI, who was 
treated with FMT. A single FMT performed via colonoscopy completely resolved the patient’s diarrhea and eradicated C. dif-
ficile  bacteriologically without any severe complications. Molecular biological analysis of the patient’s fecal microbiota showed 
that FMT could dramatically change the altered composition of intestinal microbiota and restore its diversity. Despite the res-
toration of the intestinal microbiota, FMT could not prevent a relapse of UC in this patient. However, it improved the intestinal 
symptoms of CDI and could prevent further recurrences of CDI. (Intest Res 2018;16:142-146)
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and recurrent CDI, as well as an analysis of the microbiota of 
fecal samples obtained before and after FMT.

CASE REPORT

An 82-year-old woman was referred to the Department of 
Gastroenterology at Keio University Hospital for unresolved 
diarrhea. Five months earlier, she had been diagnosed with 
left-sided mild active UC and treated with oral 5-aminosali-
cylic acid (5-ASA), which resolved the diarrhea. During the 
treatment of UC, she was administered 2 weeks of antibiotics 
for fever and suspected bacterial infection. Two months after 
the antibiotic treatment, she presented at another hospital 
with watery diarrhea, loss of appetite and was admitted for 
further evaluation. Stool examination by enzyme immuno-
assay (EIA) revealed toxins A and B. She was administered 2 
courses of oral vancomycin (500 mg 4 times per day), which 
resolved her diarrhea and loss of appetite. However, CDI 
recurred a few days after each treatment. Therefore, she was 
referred to our hospital to undergo FMT, with her 48-year-
old daughter as the donor. After signing the informed con-
sent, she participated in a clinical trial of FMT approved by 

the ethics committees of Keio University on February 24, 
2014.

Donor’s stool was screened for transmissible diseases and 
pathogens, including C. difficile . Donor’s blood was tested for 
HAV, HBV, HCV, human immunodeficiency, and human T-
cell lymphotropic type 1 viruses, and Treponema pallidum . 
All these test results were negative. The donor had no his-
tory of IBS, IBD, diabetes mellitus, chronic diarrhea, chronic 
constipation, atopic dermatitis, morbid obesity, or cancer. 
On the morning of transplantation, fresh donor feces were 
collected. One hundred grams of the donated fecal matter 
were mixed with 200 mL of normal saline and homogenized. 
The fecal suspension was filtered with a sterile coarse metal-
lic mesh, fine metallic mesh, and cotton gauze to remove 
large masses of feces and smoothen the texture. Following 
bowel lavage with 2 L of polyethylene glycol, the recipient 
underwent FMT via colonoscopy. The colonoscopy revealed 
diffuse erythematous mucosa with edema throughout the 
entire colon (Fig. 1). 

On post-FMT day 4, the symptoms of diarrhea, fecal in-
continence, and abdominal distension resolved without 
any complications. EIA test was negative for fecal toxins, 

Fig. 1. Colonoscopic images before fecal 
microbiota transplantation. (A) Descending 
colon and (B) sigmoid colon.A B
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Fig. 2. The clinical course of the patient. C. difficile, Clostridium difficile; FMT, fecal microbiota transplantation.
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although stool culture yielded toxigenic C. difficile . On post-
FMT day 11, her stool culture was negative for C. difficile  
(Fig. 2).

C. difficile  isolates from the first and third CDI episodes 
were available for analysis. Both isolates were positive for 
toxins A and B, but negative for binary toxin (actin specific 
ADP-ribosyltransferase).10 PCR-ribotype analysis showed 
that both isolates were ribotype 014 (Fig. 3). The gut microbi-

ota of the stool specimens obtained from the patient before 
FMT and 1, 2, 4, 8, and 12 weeks after FMT were analyzed by 
pyrosequencing of the bacterial 16S rRNA gene (Fig. 4A).11 
Operational taxonomic unit (OTU) analysis of C. difficile  
showed that the stool sample before FMT was positive for C. 
difficile  OTU, but the stool samples after FMT were negative. 
Furthermore, the total number of OTUs before FMT was 
under 100, whereas the total number of OTUs after FMT was 
150 to 200. Shannon index improved from 2.8 to about 3.5 
after FMT (Fig. 4B). These results indicated that FMT could 
restore the diversity of the microbiota in the intestines and 
induce symbiosis.

No recurrence of CDI was observed for 1 year after FMT. 
UC remained in remission, as observed in clinical symp-
toms and endoscopic findings, before and until 5 months 
after FMT. Five months after FMT, the patient presented with 
stools containing mucous and blood. Testing for toxins A/B 
by EIA was negative. We diagnosed the patient with UC re-
lapse without CDI recurrence and her partial Mayo (pMayo) 
score was 4. Additional suppository treatment with 5-ASA 
was needed. Five weeks of treatment with topical 5-ASA re-
sulted in remission and reduced the pMayo score to 1.

DISCUSSION

CDI is considered causally related to disrupted coloniza-
tion resistance after the administration of specific medicines, 
including antibiotics. These agents reduce the diversity or 
disrupt the composition of intestinal microbiota. FMT is 
believed to treat recurrent CDI with high efficacy by restor-
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Fig. 3. PCR ribotyping patterns of Clostridium difficile isolated from the 
present patient and 4 ribotype strains (toxin A-positive, toxin B-positive, 
and binary toxin-negative) endemic in Japan. Lane M, molecular size 
marker (100 bp ladder); lane 1, C. difficile isolated from the present pa-
tient; lane 2, PCR-ribotype 001; lane 3, PCR-ribotype 002; lane 4, PCR-
ribotype 014; lane 5, PCR-ribotype 018.
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ing the diversity of intestinal microbiota and re-establishing 
colonization resistance.12 An analysis of fecal microbiota be-
fore and after FMT showed that the diversity of microbiota, 
which was reduced before FMT, was restored after FMT.2 In 
the present case, FMT also dramatically restored the diver-
sity of the gut microbiota.

The clinical guidelines of the Infection Diseases Society of 
America (IDSA) and the Society for Healthcare Epidemiol-
ogy of America (SHEA) have classified the severity of CDI 
from mild to severe, with the latter including a peak white 
blood cell count >15,000/μL and a peak serum creatinine 
level >1.5 times the premorbid level.13 These guidelines also 
recommend that the initial treatment should be based on 
the disease severity. The current patient had moderately 
severe CDI. A recent review of the management of CDI in 
IBD recommended the use of vancomycin but not metro-
nidazole in patients with CDI and IBD, including UC. This 
is because IBD can be considered as another marker of the 
severity of CDI that indicates the need for more aggressive 
management with vancomycin or FMT.14 Although IDSA 
and SHEA guidelines recommend oral metronidazole in pa-
tients with moderate severity of CDI, this patient was initially 
treated with oral vancomycin due to her comorbidity of UC, 
in accordance with the recent review of management of CDI 
in IBD. Almost 90% of the patients with CDI show improve-
ments after the initial treatment, but 10% to 30% of these 
patients experience recurrent CDI within 8 weeks after the 
completion of the initial treatment. Factors associated with 
a high risk of recurrence include older age (>65 years), con-
tinued use of non-CDI antibiotics after the diagnosis and/or 
treatment of CDI, comorbidities, including severe underlying 
disease and/or renal failure, a history of previous CDI (more 
than 1 recurrence), concomitant use of proton pump inhibi-
tors, and initially severe disease.5 This patient had 2 risk fac-
tors for recurrence, older age and concomitant use of proton 
pump inhibitors, and she was at a moderate risk for CDI 
recurrence. Additionally, concurrent UC in this patient may 
have been a risk factor for CDI recurrence. Since comorbid-
ity of UC is considered a risk factor for CDI recurrence, this 
patient required FMT as an aggressive therapy for CDI. 
Furthermore, concurrent CDI is a factor that can exacerbate 
UC.14 Upon discussion of the risks and benefits of FMT and 
antibiotic therapy such as vancomycin for recurrent CDI in 
patients with UC, FMT was considered a suitable treatment 
for the third episode of CDI in the present patient.

Typical colonoscopic findings of CDI, such as pseudo-
membranes, are often absent in patients with UC.15 Colono-
scopic examination of this patient showed no evidence of 

pseudomembranous colitis. Symptoms, such as diarrhea, are 
similar in patients with UC and CDI. Patients with UC who 
experience flare-ups should be assessed for CDI, even if their 
colonoscopy findings do not reveal pseudomembranous 
colitis.

Many methods have been used to administer donated 
fecal materials, including a nasogastric or nasojejunal tube, 
esophagogastroduodenoscopy, retention enema, and colo-
noscopy. A meta-analysis in patients with CDI showed that 
FMT was more effective when delivered through the lower 
than the upper gastrointestinal tract; however, no individual 
study has directly compared these delivery methods.16 We 
chose to administer FMT via colonoscopy because adminis-
tration through the upper gastrointestinal tract carries risks 
of vomiting and aspiration in older patients, whereas colo-
noscopy enables the inoculation of fecal material through-
out the entire colon. Well-designed randomized controlled 
trials are needed to determine the methodologies that are 
most effective and safe for patients with recurrent CDI.

Our patient also had a history of UC, which became 
exacerbated 5 months after FMT. The pathophysiology 
of UC is thought to be related to imbalances in intestinal 
microbiota.17 It has been reported that phylum Firmicutes 
and Bacteroidetes are decreased in the patients with UC 
than in healthy subjects. However, in the present case, the 
proportions of phylum Firmicutes and Bacteroidetes in the 
gut microbiota of the patient were similar to those of the 
donor. These findings were considered the result of her re-
mission state of UC. Studies in pathological animal models 
have suggested that altered microbiota could induce the 
development of a UC-like colitis.18 However, the efficacy of 
FMT in patients with UC remains unclear.19,20 FMT was not 
considered harmful in this patient, because UC did not flare 
up within at least 4 months after FMT. Our finding, that a 
single FMT cured recurrent CDI, suggests that FMT could 
induce bacterial symbiosis in the gut. However, despite this 
symbiosis, our patient experienced a UC flare-up 5 months 
later. These findings suggest that FMT was ineffective in UC, 
or a single FMT was not sufficient to maintain the remission 
of UC. Furthermore, well-designed randomized controlled 
trials are needed to confirm the efficacy of FMT in patients 
with UC. 

In summary, we found that a single FMT completely cured 
recurrent CDI in a patient with concurrent UC. However, 
FMT did not sustain remission of UC, suggesting that FMT 
has different efficacies in CDI and UC.
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