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Abstract

Clostridium difficile infection (CDI) costs the national healthcare
system billions of dollars annually, and is reaching epidemic
proportions. The current study seeks to evaluate the efficacy
and long term outcomes of outpatient colonoscopy-assisted fecal
microbiota transplant (FMT) therapy in between 2011-2013 for
recurrent or refractory CDI as part of a single center experience.
Among 58 patients who underwent FMT and completed the
telephone survey, 91.4% were disease free at the 3 month interval,
86.2% at the 6 and 12 month intervals, and 80.5% at the 18 month
interval post FMT.

Purpose: The current study seeks to evaluate the efficacy and long
term outcomes of outpatient colonoscopy-assisted fecal microbiota
transplant (FMT) therapy in between 2011-2013 for recurrent or
refractory CDI as part of a single center experience.
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Introduction

CDI costs the national healthcare system billions of dollars
annually, and is reaching epidemic proportions [1,2] There are
multiple risk factors for CDI. These most commonly include
antibiotic use, prolonged hospitalizations, immunosuppression, and
proton pump inhibitors [3,4]. Standard treatment options for CDI
include antibiotics such as metronidazole, vancomycin as well as
newer antibiotics such as fidaxomicin.

Recurrence rates for CDI are as high as 33% after one episode,
and reach 65% after a second episode [5-7], FMT has emerged as a
remarkably successful treatment option for patients with recurrent
or refractory CDI despite standard antibiotic therapy [3,4,6,8-16]. In
the randomized controlled trial conducted by van Nood et al. it was
found that duodenal infusion of donor feces was more effective for
treatment of CDI than vancomycin alone. Of the cohort that received
an infusion of donor feces, 81% experienced a resolution of CDI. This

was in stark contrast to only 31% of the cohort that received antibiotic
therapy alone with vancomycin having resolution of CDI [16].

The current response rate quoted for FMT (when delivered as
fresh stool via colonoscopy) as a treatment option for CDI is 89.4% (n
= 326) based on a meta-analysis by Rossen et al. [17]. Currently, the
largest single study of FMT outcomes that spans the longest follow-
up time period for treatment of CDI is by Brandt and colleagues,
and includes 77 patients for an average follow up time period of 17
months [18]. The case series presented here includes an 18 month
follow up time period for a total of 58 patients.

We analyzed the outcomes of a case series of patients who
underwent outpatient FMT over a two year period at Lahey Hospital
and Medical Center. Our results support the efficacy of FMT for the
treatment of recurrent or refractory CDI.

Statement of Methods

A total of 58 out of 79 patients who had previously undergone
outpatient colonoscopy-assisted FMT with fresh patient-selected
donor stool completed a telephone survey to obtain long term follow-
up data regarding sustained response or relapse of infection . This was
an IRB approved, informed consent waived case series that included
a retrospective data review of 79 FMT recipients at a single center
during the years 2011 to 2013. All subjects previously underwent a
single FMT for recurrent or refractory CDI at Lahey Hospital and
Medical Center with the same colonoscopy-assisted protocol using
fresh patient-selected donor stool by a single endoscopist. Patients
with recurrent or refractory disease were treated alike for the
purpose of this study. CDI was diagnosed and recurrence confirmed
by symptoms of diarrhea as well as PCR test at Lahey Hospital’s
laboratory. Severity of CDI was graded according to the classificaton
scheme by Sageer et al. for mild, moderate, and severe CDI [19].

Patients included in the study were contacted by telephone to
complete a verbal survey. The questions included in the telephone
survey included confirming the number of recurrences of CDI or
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that the patient had infection refractory to antibiotic treatment, the
date of FMT, and success or relapse after the procedure (any relapse
was corroborated by the medical record and PCR). The survey also
included asking if the patient was taking probiotics prior to FMT and
whether or not the patient had taken antibiotics for any indication
after FMT. The interviewers also confirmed if the patients were on
immunosuppressant medications or a PPI at the time of FMT, and
whether or not they had any underlying gastroentestinal diseases
such as Celiac disease, irritable bowel syndrome, or inflammatory
bowel disease. The procedure records for each patient were reviewed
to ensure that all colonoscopies were performed in a similar manner,
had adequate bowel preparation, and that the donor stool was
delivered consistently at the ileocecal valve in all patients. Exclusion
criteria included a previous diagnosis of inflammatory bowel
disease, hospitalization for any reason other than supervised bowel
preparation at the time of FMT, or an inability to contact the subjects.

In terms of statistical analysis of the results, the investigators used
a combination of the Chi-square test for categorical variables, the
Fischer exact test for categorical variables with sparse data, student
t-test for continuous variables, and Kruskal-Wallis test for count
variables. In order to graphically represent the disease free time
period for all patients post FMT, the investigators used a Kaplan-
Meier plot (Figure 1) to display the disease free time period post FMT
as analogous to the “survival” that is typically displayed on such a
plot.

Summary of Results

With regard to demographic information, the 58 patients
included 17 male patients and 41 female patients, with a median age
of 69.5 years (Table 1). All patients had either recurrent or refractory
CDLI. All of the patients contacted were at least 18 months from the
time of FMT and underwent a single FMT procedure. The cohort
with recurrent CDI experienced a median of 4 relapses prior to FMT.
There were 41 patients (71.9% of the cohort) who underwent FMT
as an outpatient and the remaining 17 patients (29.3%) underwent
the procedure as an inpatient, merely hospitalized for the purpose
of a supervised bowel preparation. Among the 58 patients, 28.1%
were classified as having mild CDI, 26.3% as moderate infection, and
45.6% as severe CDI [17,19].

Among 58 patients who underwent FMT and completed the

telephone survey, 91.4% (n = 53) were disease free at the 3 month
interval, 86.2% (n = 50) at the 6 and 12 month intervals, and 80.5%
(n = 47) at the 18 month interval post FMT (Table 2). Within the
entire cohort of 58 patients included in the present study, more of the
patients who had a recurrence of CDI after FMT also had documented
co-morbid gastrointestinal illnesses, such as celiac disease, compared
to those who had resolution of their disease (Table 1). This was
a statistically significant finding (p = 0.0186). Additionally, a
subgroup difference was found among those patients who were on
immunosuppressive medications prior to FMT, favoring relapse (p =
0.0186). A larger portion of patients who were disease free had used a
probiotic supplement prior to FMT, when compared to patients who
had recurrence at follow-up (p = 0.0186). The type of probiotic was
variable among patients. There was also a trend observed towards
relapse for those patients who had taken antibiotic therapy of any
sort after FMT, with 55.6% of those patients experiencing a relapse
of CDI, although this was not a statistically significant difference (p
=0.2358).

Lastly, there were no adverse events post FMT that were reported
in our cohort of 58 patients, which would have included complications
such as bowel perforation, sepsis, or death.

Discussion

For patients with recurrent or refractory CDI, our case series supports
the efficacy of FMT as a treatment associated with a sustained disease
free period as long as 18 months for over 80% of the patients reviewed.
This may be an underestimation of the true disease free period post-
FMT for the general population, as patients with co-morbid GI illness
who were included in the present study were more likely to relapse. This
may be related to innate differences in the bowel flora of those patients
with gastrointestinal diseases, such as celiac or IBS. Regarding those
patients who did not experience a sustained disease free period, there
was a trend towards coincident use of antibiotic therapy post FMT as
well as immunosuppressive medications pre-transplant. Although these
were not statistically significant differences in our cohort, both of these
characteristics are well established independent risk factors associated
with susceptibility to CDI as well as risk of CDI relapse [4]. It was also
shown that patients who remained disease free at the time of follow-up
were more likely to have used probiotic therapy prior to FMT. Although
this was not standardized across patients, this may support the role for
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Figure 1: Kaplain Meier Plot for n = 58 patients.
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Table 1: Patient descriptive statistics (n = 58).
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Genger  wae  maw
T ComoDseme i

Two Episodes

Table 2: Summary of disease free time period for n = 58 patients who underwent
FMT for CDI, with 95% confidence intervals.

Disease Fee Time Period

Gmonts 62 (6% O T7.% 095:1%)

Percentage of Subjects

18 months

80.5% (95% Cl: 66.8% to 94.1%)

adjunct probiotic supplementation of any sort prior to FMT. Larger
studies are needed to examine whether this is a true association.

Limitations of the current study include the innate inaccuracies of
patient report, which was used to confirm disease free period. While
recurrences were confirmed by PCR at Lahey Hospital’s laboratory,
not all disease free patients had been seen at a follow-up appointment.
The present study also used fresh patient selected donor stool for
FMT, and therefore, the microbiota of the stool transplants was not
standardized across recipients. Currently, there is a trend towards
using frozen donor stool from a stool bank, which would standardize
the donor flora that is delivered via FMT.

The current study represents the largest single center cohort of
subjects who received colonoscopically administered FMT with the
longest follow-up period (18 months ) to date. With the data presented
here, we further support the longevity of a sustained disease free
period post FMT for the treatment of recurrent or refractory CDI.

Summary Box

What is known about the subject?

--CDI costs the healthcare industry billions of dollars annually
--Recurrence rates are high for CDI

--CDI recurrence rates are as high as 65% after 2 episodes

What are the new findings?

--Colonoscopy assisted FMT has a remarkable success rate
--Sustained disease free rate as high as 91.4% at 3 months

--Probiotic therapy before FMT was associated with better outcomes
How will it impact practice in the future?

--FMT may become a first line treatment for recurrent or refractory CDI
--FMT may be able to reduce morbidity and mortality from CDI
--Supplementing probiotic therapy before FMT may emerge as a new
standard
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