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Introduction

Fecal microbiota transplantation (FMT) is a highly effective
tool for the management of recurrent and refractory Clos-
tridioides difficile infection (CDI).1,2 Studies of FMT for recur-
rent CDI in patients who have had complete or partial
colectomy are limited.3–7 We report our institutional out-
comes of FMT for recurrent CDI in patients who developed
recurrent CDI and had undergone prior complete or partial
colectomy.

Methods

We identified patients with prior history of colectomy
including proctocolectomy with either ileostomy or ileal
pouch-anal anastomosis (IPAA), ileorectal anastomosis, and
ileosigmoid anastomosis who had undergone an FMT. This
search was done from the Mayo Clinic FMT database to
identify these patients who received FMT between 2014
and 2020. We extracted demographics, operative reports,
medical history, CDI management, and FMToutcomes. Clini-
cal outcomes that were studied post-FMT were need for
hospitalization after FMT, mortality, recurrence of CDI after
FMT, length of time between FMT and recurrent CDI, number
of repeat FMTs after the initial FMT, and treatment of rCDI
after FMT. This study was approved by the Institutional
Review Board (IRB# 20–006845).

Recurrent CDI prior to FMT was defined as recurrence of
watery and loose stoolsmore than the patient’s baseline after
symptom improvement or resolution within 8 weeks of
index CDI. The routes of FMT included esophagogastroduo-
denoscopy (EGD), EGD and flexible sigmoidoscopy, EGD and
pouchoscopy, enteroscopy and pouchoscopy, and instillation
through an ileostomy catheter. This retrospective study
included all three medical centers under our enterprise
located in Arizona, Minnesota, and Florida. Standard donors
provided stool for FMT except for one center who also

utilized OpenBiome starting in 2019. Our standardized do-
nor protocol for FMT has been previously published.8

One dose of FMT is 50 g of stool in 250 cc of diluent (90%
normal saline and 10% glycerol). For these procedures,
approximately 150 cc of emulsified donor stool was instilled
during the EGD and 100 cc instilled during the flexible
sigmoidoscopy or pouchoscopy. CDI recurrence after FMT
was defined as a return of diarrhea within 8 weeks of FMT
with a positive C. difficile stool assay.

Descriptive statistical analysis was performed to summa-
rize the data collected from the electronic medical record.

Results

Between 2014 and 2020, we identified 29 patients with a
history of colectomy prior to FMT. Seventeen patients (59%)
underwent colectomy for inflammatory bowel disease (IBD)
and the median interval time between IBD diagnosis and
colectomy was 14 years (range: 0–33 years). The median age
at IBD diagnosis was 25 years. Of the patients with IBD, seven
(41%) patients had Crohn’s disease and ten had ulcerative
colitis (59%). Of the patients with Crohn’s disease, three had
IPAA, two had ileorectal anastomoses, and two had ileosig-
moid anastomoses. Of the patients with ulcerative colitis,
seven had IPAA, twohad ileorectal anastomoses, and onehad
an end ileostomy.

Other indications included familial adenomatous poly-
posis (n¼2, 7%), malignancy (n¼1, 3%), slow-transit consti-
pation refractory to medical therapy (n¼7, 24%), and
fulminant CDI (n¼2, 7%). Overall, 13 patients had an ileor-
ectal anastomosis (45%), 10 had IPAA (34%), 4 had ileo-
sigmoid anastomosis (14%), and 2 had an end ileostomy (6%).

Eight patients (28%) had a history of CDI prior to colec-
tomy, ranging from 1 to 5 episodes, which were treated with
vancomycin with one patient being treated with both van-
comycin and intravenous metronidazole. Of these patients,
six had underwent colectomy for IBD (50% had ulcerative
colitis), one for fulminant CDI, and one for slow-transit
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Abstract Background The outcomes from fecal microbiota transplantation (FMT) for recurrent
Clostridioides difficile infection (rCDI) in patients after complete or partial colectomy are
not well-defined.
Objectives We sought to report our experience with FMT for rCDI in patients who
have undergone colectomy.
Methods Descriptive analyses of FMT outcomes from 2014 to 2020 were performed
in patients who previously had undergone complete or partial colectomy.
Results Twenty-nine patients with prior colectomy for inflammatory bowel disease,
malignancy, slow-transit constipation refractory to medical therapy, or fulminant CDI
underwent FMT for rCDI. Two patients (6.9%) had rCDI within 8 weeks post-FMT. Seven
had CDI beyond 8 weeks (median 10 months) with 71% related to antibiotic exposure
post-FMT, suggesting a 69% overall success.
Conclusion FMT resolves rCDI in most patients after colectomy with subsequent
antibiotic exposure predicting CDI after FMT.
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constipation. The median interval between colectomy and
CDI was 4 years (►Table 1). Twenty-four patients (83%) were
on proton pump inhibitor therapy prior to FMT.

Thirteen patients underwent FMT by a combined EGD and
flexible sigmoidoscopy (45%) and eight patients (28%) un-
derwent EGD and pouchoscopy. The rest of the patients had
EGD, flexible sigmoidoscopy, enteroscopy and pouchoscopy,

or infusionwith ileostomy catheter (►Table 2). Patients who
underwent flexible sigmoidoscopy had a colectomy with
either an ileosigmoid anastomosis or ileorectal anastomosis.

Two patients (7%) had rCDI within 8 weeks post-FMT (one
at 1 week and the other at 3 weeks) and seven patients (24%)
had subsequent CDI (beyond 8 weeks) after FMT. Both
patients with rCDI shortly after FMT had ileorectal anasto-
moses and had undergone FMTvia EGD and flexible sigmoid-
oscopy. Neither had a history of IBD or had antibiotic
exposure between FMT and recurrence. One patient was
treated with vancomycin and the other was treated with
rifaximin for their rCDI after FMT with no repeat FMTs.

Two patients were hospitalized after FMT (7%), one for
abdominal pain, nausea, and diarrhea 48 hours post-FMT and
the other for nausea and vomiting immediately following
FMT. Both patients were discharged within 36hours of
admission. There were no deaths reported after FMT.

Among those that had CDI more than 8 weeks after FMT
(n¼7, 24%), the median time from FMT to subsequent CDI
was 10 months, 71% had exposure to antibiotics within
3 months prior to developing a subsequent episode of CDI.

Table 1 Clinical characteristics of patients who underwent
FMT after colectomy

Characteristics Total patients (n¼ 29)

Male, n (%) 14 (49%)

Ethnicity, n (%)

Caucasian 28 (97%)

Hispanic or Latino 1 (3%)

Age at FMT, years

Median 51

Range 21–81

Weight at FMT, kg

Median 69.8

Range 55.5�133

BMI at FMT, kg/m2

Median 26.6

Range 19.6�52.3

BMI category, n (%)

Normal, 18.5–24.9 12 (41%)

Overweight, 25–29.9 11 (38%)

Obese, >30 6 (21%)

Smoking history, n (%)

Never 18 (62%)

Current 4 (14%)

Former 7 (24%)

Reason for colectomy, n (%)

Inflammatory bowel disease 17 (59%)

Familial adenomatous
polyposis

2 (7%)

Constipation 7 (24%)

Malignancy 1 (3%)

Fulminant C. difficile infection 2 (7%)

Age at colectomy, years

Median 45

Range 17–75

Age at IBD diagnosis, years, n¼ 17

Median 25

Range 10–52

Time between IBD diagnosis to colectomy, years

Median 14

Range 0–33

Table 1 (Continued)

Characteristics Total patients (n¼ 29)

Surgery classification, n (%)

Ileal pouch-anal anastomosis 10 (34%)

Ileosigmoid anastomosis 4 (14%)

Ileorectal anastomosis 13 (45%)

End ileostomy 1 (3%)

Loop ileostomy 1 (3%)

PSC, n (%) 5 (17%)

Preoperative biologic use, n (%) 9 (31%)

Crohn’s involvement
of pouch, n (%)

2 (7%)

Prior CDI history before
colectomy, n (%)

8 (28%)

Duration from colectomy to CDI, years

Median 4

Range 0–25

FMT route, n (%)

EGD 3 (10%)

Flexible sigmoidoscopy 3 (10%)

EGD and flexible
sigmoidoscopy

13 (45%)

EGD and pouchoscopy 8 (28%)

Enteroscopy and
pouchoscopy

1 (3%)

Ileostomy catheter 1 (3%)

Abbreviations: BMI, body mass index; CDI, Clostridioides difficile infec-
tion; EGD, esophagogastroduodenoscopy; FMT, fecal microbiota
transplantation; IBD, inflammatory bowel disease; PSC, primary scle-
rosing cholangitis.
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Five of these patients (71%) had repeat FMT with a median
interval of 16months between the first and second FMT. One
patient required two additional FMTs for symptom resolu-
tion. The other two patients were managed with antibiotics
alone with CDI resolution.

Discussion

In our cohort of 29 patients who had undergone colectomy
and were treated with FMT for rCDI, CDI recurrence within
8 weeks of FMT was uncommon at 7%. For those who had
subsequent CDI (beyond 8 weeks) after the initial FMT, five
patients underwent a second FMT. Complications from FMT
were rarewith two patients needing hospitalization after the
procedure but discharged promptly.

CDI is an infection that most commonly affects the colon
but several reports in the literature have demonstrated small
intestinal involvement.3–7 FMT has been shown to be an
effective treatment to prevent rCDI in patients with two or
more episodes of rCDI.9 A recent systematic review sug-
gested that repeat FMTs may be more efficacious than
vancomycin treatment in rCDI.10 There is also rising evidence
that FMT can be effective in severe and fulminant CDI and
should be given in patients with refractory CDI as salvage
therapy.11,12 The majority of our patient population under-
went colectomy for IBD, and previous studies have shown

that FMT in IBD patients were effective in treating rCDI and
did not result in serious adverse events.13,14Wedemonstrat-
ed in our study that FMT is safe to perform in patients who
have undergone partial or total colectomy with low rates of
CDI recurrence post-FMT.

In patients with an intact colon, the route of FMT is
typically through a colonoscopy and the donor stool is
instilled into the cecum to allow longer time for the donor
stool microbiota to engraft. To maximize the amount of time
the donor fecal material stays in the recipient’s intestines, a
dual approach with upper and lower endoscopy was mostly
utilized. Ninety-three percent of patients did not have recur-
rencewithin 8 weeks of FMT, but 24% of patients did develop
a subsequent episode of CDI with majority of these patients
being exposed to antibiotics prior to development of CDI.

This report is limited by its retrospective nature con-
ducted at a referral center. As such, follow-up of patientsmay
not be complete, and results may not be generalizable to the
general population. Some cases may have been missed and
patients with colectomy who had rCDI may not have con-
sented to FMT. There was also significant heterogeneity in
our cohort as the extent of colectomy and underlying disease
leading up to colectomy was variable. There have been other
reports of patients who have undergone FMT postcolec-
tomy15,16 including one with 13 patients.3 The strength of
our study is that it represents one of the largest cohort of
patientswith a history of colectomyand subsequent FMT and
was able to describe outcomes from this procedure in this
specific cohort. Future studies could include comparing
patients with prior history of colectomy and rCDI who
undergo medical therapy only versus FMT and evaluate if
there are differences in clinical outcomes.

In conclusion, CDI recurrence in postcolectomy patients
was low at 7% within 8 weeks of FMT but 24% of patients
developed a subsequent episode of CDI after FMT with five
patients undergoing repeat FMT. However, 71% of these
patientswere exposed to antibiotics, a known CDI risk factor,
prior to their subsequent CDI episode. FMT appears to be safe
in postcolectomy patients with rare hospitalizations and no
mortality associated with the procedure.

Ethical Statement
The protocol for this study was approved by Mayo Clinic
Institutional Review Board. The manuscript has not been
submitted or accepted elsewhere. All authors fulfill the
criteria for authorship and have approved the revised
version of the manuscript. This was a retrospective study
and awaiver for informed consentwas approvedby the IRB.

Author Contributions
The authors confirm contribution to the paper as follows:
Study conception and design: J.C., S.K., D.S.P.; data collec-
tion: J.C.; analysis and interpretation of results: J.C., S.K.,
and D.S.P.; draft manuscript preparation: J.C., S.K.; manu-
script editing: J.C., M.V.R., R.O., E.V.L. Jr, J.D., D.S.P., S.K. All
authors reviewed the results and approved the final
version of the manuscript.

Table 2 FMT clinical outcomes

Outcomes Total patients
(n¼ 29)

Recurrence within 8 weeks
after FMT, n (%)

2 (7%)

Subsequent CDI after FMT
(beyond 8 weeks), n (%)

7 (24%)

Duration from FMT to CDI (n¼ 7), months

Median 10

Range 5–25

Antibiotic use for pouchitis
after FMT, n

3

Repeat FMT, n (%) 5 (17%)

Number of repeat FMT, n

Median 0

Range 0–2

Duration between first and second FMT, months

Median 16

Range 12–27

Hospitalization after FMT, n (%) 2 (7%)

Hospitalized at time of FMT, n (%) 1 (3%)

Death after FMT, n (%) 0 (0%)

Abbreviations: CDI, Clostridioides difficile infection; FMT, fecal micro-
biota transplantation.

Journal of Gastrointestinal Infections Vol. 12 No. 1/2022 © 2022. Gastroinstestinal Infection Society of India. All rights reserved.

FMT in Postcolectomy Recurrent CDI Cho et al. 39



Data Availability Statement
The data can be obtained from the corresponding author
on a reasonable request.

Funding
None.

Conflict of Interest
None declared.

Acknowledgments
None.

References
1 Lessa FC,Mu Y, BambergWM, et al. Burden of Clostridium difficile

infection in the United States. N Engl J Med 2015;372(09):
825–834

2 Kelly CP. Can we identify patients at high risk of recurrent
Clostridium difficile infection? Clin Microbiol Infect 2012;18
(Suppl 6):21–27

3 Lan N, Ashburn J, Shen B. Fecal microbiota transplantation for
Clostridium difficile infection in patients with ileal pouches.
Gastroenterol Rep (Oxf) 2017;5(03):200–207

4 Vesoulis Z,WilliamsG,Matthews B. Pseudomembranous enteritis
after proctocolectomy: report of a case. Dis Colon Rectum 2000;
43(04):551–554

5 Kim JH, Muder RR. Clostridium difficile enteritis: a review and
pooled analysis of the cases. Anaerobe 2011;17(02):52–55

6 Shen BO, Jiang ZD, Fazio VW, et al. Clostridium difficile infection
in patients with ileal pouch-anal anastomosis. Clin Gastroenterol
Hepatol 2008;6(07):782–788

7 Martinez Ugarte ML, Lightner AL, Colibaseanu D, et al. Clostridi-
um difficile infection after restorative proctocolectomy and ileal

pouch anal anastomosis for ulcerative colitis. Colorectal Dis 2016;
18(05):O154–O157

8 Tariq R, Weatherly R, Kammer P, Pardi DS, Khanna S. Donor
screening experience for fecal microbiota transplantation in
patients with recurrent C. difficile infection. J Clin Gastroenterol
2018;52(02):146–150

9 McDonald LC, Gerding DN, Johnson S, et al. Clinical Practice
Guidelines for Clostridium difficile infection in adults and chil-
dren: 2017 Update by the Infectious Diseases Society of America
(IDSA) and Society for Healthcare Epidemiology of America
(SHEA). Clin Infect Dis 2018;66(07):e1–e48

10 Baunwall SMD, Lee MM, Eriksen MK, et al. Faecal microbiota
transplantation for recurrent Clostridioides difficile infection: an
updated systematic reviewandmeta-analysis. E ClinicalMedicine
2020;29-30:100642

11 Cheng YW, Fischer M. Fecal microbiota transplantation: redefin-
ing surgical management of refractory Clostridium difficile infec-
tion. Clin Colon Rectal Surg 2020;33(02):92–97

12 Tixier EN, Verheyen E, Luo Y, et al. Systematic review with meta-
analysis: fecal microbiota transplantation for severe or fulminant
Clostridioides difficile. Dig Dis Sci 2022;67(03):978–988

13 Tariq R, Syed T, Yadav D, et al. Outcomes of fecal microbiota
transplantation for C. difficile infection in inflammatory bowel
disease: a systematic reviewandmeta-analysis. J ClinGastroenterol
2021. Doi: 10.1097/MCG.0000000000001633

14 Fischer M, Kao D, Kelly C, et al. Fecal microbiota transplantation is
safe and efficacious for recurrent or refractory Clostridium diffi-
cile infection in patients with inflammatory bowel disease.
Inflamm Bowel Dis 2016;22(10):2402–2409

15 Orenstein R, King K, Patron RL, DiBaise JK, Etzioni D. Mini-fecal
microbiota transplantation for treatment of Clostridium difficile
proctitis following total colectomy. Clin Infect Dis 2018;66(02):
299–300

16 NishidaA, ImaedaH, InatomiO, BambaS, SugimotoM,AndohA. The
efficacyof fecalmicrobiota transplantation for patientswith chron-
ic pouchitis: a case series. Clin Case Rep 2019;7(04):782–788

Journal of Gastrointestinal Infections Vol. 12 No. 1/2022 © 2022. Gastroinstestinal Infection Society of India. All rights reserved.

FMT in Postcolectomy Recurrent CDI Cho et al.40


