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Background. Fecal microbiota transplantation (FMT), a safe, effective alternative therapy for recurrent Clos-
tridium difficile infection (CDI), is infrequently used, in part because of an assumption that patients are unwilling
to consider FMT because of its unappealing nature.

Methods. Through a structured survey, including hypothetical case scenarios, we assessed patient perceptions
of the aesthetics of FMT and their willingness to consider it as a treatment option, when presented with scenarios
involving recurrent CDI.

Results. Four hundred surveys were distributed; 192 (48%) were returned complete. Seventy percent of respon-
dents were female; 59% were >49 years of age. When provided efficacy data only, 162 respondents (85%) chose to
receive FMT, and 29 (15%) chose antibiotics alone. When aware of the fecal nature of FMT, 16 respondents changed
their choice from FMT to antibiotics alone, but there was no significant change in the total number choosing FMT
(154 [81%]; P = .15). More respondents chose FMT if offered as a pill (90%; P = .002) or if their physician recom-
mended it (94%; P < .001). Respondents rated all aspects of FMT at least “somewhat unappealing,” selecting “the
need to handle stool” and “receiving FMT by nasogastric tube” as most unappealing. Women rated all aspects of
FMT more unappealing; older respondents rated all aspects less unappealing. Most respondents preferred to receive
FMT in the hospital (48%) or physician’s office (39%); 77% were willing to pay out-of-pocket for FMT.

Conclusions. Patients recognize the inherently unappealing nature of FMT, but they are nonetheless open to
considering it as a treatment alternative for recurrent CDI, especially when recommended by a physician.

Clostridium difficile infection (CDI) is an inflammato-
ry diarrheal illness most frequently associated with an-
tibiotic use and characterized by disruptions in the
normal intestinal microbiota [1]. Severe cases are asso-
ciated with pseudomembranous colitis, and can
require colectomy or even be fatal. In recent years,

CDI cases have become more frequent, more severe,
and more refractory to therapy [2–9].

Standard treatment for primary CDI is a 10- to 14-
day course of oral metronidazole or vancomycin [10].
Approximately 10%–35% of patients treated in this way
experience at least 1 recurrence [11–13]. The antibiotic
failure rate is even higher in the setting of recurrent
CDI: approximately 33% of patients treated with antibi-
otics for their first recurrence have a subsequent recur-
rence; up to 65% of these patients go on to develop a
chronic, recurring form of the disease [14, 15].

Among the alternative therapies for recurrent CDI,
fecal microbiota transplantation (FMT) (also called
fecal biotherapy, fecal biotransplant, fecal bacteriother-
apy, stool transplant, or fecal flora reconstitution) has
demonstrated the most promise. FMT involves
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reconstituting the normal intestinal microflora in a diseased
person by infusion (via nasogastric tube [NGT], enema, or co-
lonoscopy) of a liquid suspension of stool from a healthy
donor. The first report of the use of FMT (for a patient with
non-CDI pseudomembranous colitis) was published in 1958 [16].
Since then, there has been mounting evidence supporting its use
in recurrent CDI [11, 12, 15, 17, 18]. A recent systematic review
encompassing 317 patients—from 27 case series and reports—
with recurrent CDI or pseudomembranous colitis treated with
FMT found that 92% of patients showed rapid resolution of in-
fection and symptoms [18]. Its safety profile was excellent [18].

Despite growing evidence supporting its safety and efficacy,
FMT is infrequently used, and is generally considered only as
a “last resort” after multiple CDI recurrences and treatment
failures. Perhaps the most commonly cited reason for not
using FMT is the aesthetics of the treatment. There appears to
be a widely held belief that both patients and physicians have
an aversion to FMT based on its unappealing nature [4, 11, 12,
15, 17, 19, 20]. However, there are limited published data to
support these beliefs. We developed a survey to assess patient
perceptions of the aesthetics of FMT and their willingness to
consider it as a personal treatment option.

MATERIALS AND METHODS

Survey Development and Validation
We developed a 16-page patient survey with 4 sections: (1)
assessment of CDI risk factors and relevant comorbidities, (2)
information about treatment and recurrences in respondents
who had suffered from CDI, (3) hypothetical scenarios of re-
current CDI with assessment of treatment preference, and (4)
demographic data. Focus groups that included members of the
hospital’s Patient Advisory Group reviewed the survey (which
was designed to be at an eighth-grade literacy level) for com-
prehension before it was administered to study participants.

Respondents were presented with 2 scenarios in which they
were asked to imagine they were suffering from an episode
of recurrent CDI. In scenario 1, they received a description
of common symptoms of CDI along with information about 2
treatment options: (1) another course of antibiotics alone
(with a 65% chance of cure) or (2) antibiotics followed by a
treatment we called “floral reconstitution” (FR) (with a 90%
chance of cure). This terminology was used instead of other
more conventional or descriptive terms for FMT to avoid disclo-
sure of what the treatment entailed, as such disclosure was ex-
pected to affect the participants’ choice. Respondents were asked
to select their treatment preference. Those choosing option 1 (an-
tibiotics alone) were asked to indicate the reason for their choice.

In scenario 2, respondents were presented with the same
clinical situation and the same treatment options, but were
given more detailed information about FR (including the

nature of the substance used, possible routes of administration,
and information about the safety of the treatment based on
the current published literature). They were asked again to
select their preferred treatment and, if they chose antibiotics
alone, to identify a reason for that choice.

Respondents who selected FR also answered questions
about their preferred mode of delivery (enema, colonoscopy,
NGT, or other hypothetical options not currently available),
their preferred treatment setting (home, physician’s office, or
hospital), willingness to pay out-of-pocket for treatment, and
aspects of FR they considered to be most unappealing, includ-
ing the need to handle fecal material, the color and odor of
the treatment, and the need to discuss the illness and treat-
ment with a donor. Respondents rated a list of unappealing
aspects of FR on a 5-point Likert scale, where 1 represented
“I don’t find this unappealing at all” and 5 represented “This
is definitely too unappealing to deal with.”

Study Participants and Recruitment
The survey was piloted with a group of outpatient clinic recep-
tionists at our academic medical center in New Hampshire.
After completing the survey, they were informed about the
study and asked to distribute surveys. During a 1-month
period in September 2011, receptionists offered paper surveys
to a convenience sample of adult outpatients and accompany-
ing family members when they registered for appointments in
a variety of medical and surgical clinics. They collected com-
pleted surveys the same day and returned them to investiga-
tors in sealed envelopes. Participation was voluntary and
anonymous; participants were not compensated.

Ethical Issues
The study protocol was reviewed and exempted by the Dart-
mouth College Committee for Protection of Human Subjects.

Analysis
We performed simple and stratified analysis of the data, using
the latter to evaluate for associations between participant re-
sponses and their age, sex, or educational background. In
some cases Likert scales were collapsed into 2 categories for
analysis: “unappealing enough to interfere with acceptability”
(scores 4 and 5) versus “not unappealing enough to interfere
with acceptability” (scores 1–3). The McNemar test was used
to compare paired proportions and the χ2 test was used to
compare the relationship between categorical variables. P < .05
was considered statistically significant.

RESULTS

A total of 400 surveys were given to clinic receptionists to dis-
tribute to clinic patients and their families, and 239 (60%)
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were returned, of which 192 were complete and 47 were in-
complete or incorrectly completed. One respondent had had
an episode of CDI without recurrence and was considered
separately from the 191 CDI-naive respondents. Of the 184
respondents who reported demographic information, 129
(70%) were female, 174 (94%) were white, 109 (59%) were
aged 50 years or older, and 92 (50%) had graduated from

college (Table 1). The majority of respondents (92%) had
heard about FR for the first time through our survey.

When presented with a hypothetical case of recurrent CDI
in scenario 1 (which did not explicitly disclose the fecal nature
of FR), 162 of the 191 participants (85%) chose antibiotics fol-
lowed by FR, and 29 (15%) chose antibiotics alone. Of the 29
respondents who chose antibiotics alone, 15 (52%) believed
that another course of antibiotics should be sufficient treat-
ment and 14 (48%) felt that they did not have sufficient infor-
mation about FR to consider it as a treatment.

After reading scenario 2, which disclosed the fecal nature of
FR, 16 respondents changed their choice from antibiotics and
FR to antibiotics alone, and 8 respondents changed their
choice from antibiotics alone to antibiotics and FR. The total
number who chose antibiotics followed by FR (154 or 81%)
was not significantly different from scenario 1 (P = .15)
(Table 2). Among the 37 respondents who initially chose the
treatment option of antibiotics alone after reading scenario 2,
19 (51%) cited concerns about safety and 16 (43%) stated that
FR seemed “too gross” (Table 3). The total number of respon-
dents who chose FR in scenario 2 increased to 179 (94%,
P < .001) if their physician recommended FR. There was a stat-
istically significant difference between the proportion of pa-
tients willing to consider FR as currently formulated
(described in scenario 2) and those willing to consider FR if
available as a colorless, odorless pill (81% vs 90%, P = .002).

Men and women were equally likely to select a treatment
option that included FR. Women who did not select FR were
somewhat more likely to cite concerns about the treatment
being “too gross to consider” (14% after scenario 1, and 21%
after scenario 2), and men were more likely to cite safety con-
cerns. There was no statistically significant difference between
different age groups or educational levels and willingness to
select FR as a treatment option.

Table 1. Characteristics of Patients Sampled From Outpatient
Clinics at Dartmouth-Hitchcock Medical Center in Lebanon, New
Hampshire

Characteristics
Patient Population

(N = 191)

Sexa

Male 55 (30.1%)

Female 128 (69.9%)

Age (years)b

18–29 25 (13.5%)

30–39 21 (11.4%)

40–49 30 (16.2%)
50–64 60 (32.4%)

65–75 30 (16.2%)

>75 19 (10.3%)
Racec

White 173 (93.5%)

Hispanic/Latino 4 (2.2%)
American Indian/Alaska Native 5 (2.7%)

Asian 2 (1.1%)

Other 1 (0.5%)
Level of educationd

Did not complete high school 5 (2.7%)

Completed high school or equivalent
diploma

51 (27.6%)

Completed some undergraduate courses 34 (18.4%)

Completed an undergraduate degree 52 (28.1%)
Completed a graduate degree 40 (21.6%)

Other 3 (1.6%)

Medical comorbidities/risk factors
Antibiotics in the last month 21 (11.4%)

Previous/current chemotherapy 12 (6.5%)

Irritable bowel syndrome 10 (5.4%)
Hospitalization in the past month 6 (3.2%)

Previous episode of diarrhea lasting
weeks

6 (3.2%)

Previous episode of diarrhea lasting
months

3 (1.6%)

Radiation to the abdomen and/or pelvis 3 (1.6%)
Inflammatory bowel disease 2 (1.0%)

Colon cancer 2 (1.0%)

a Eight did not report sex.
b Six did not report age.
c Six did not report race.
d Six did not report level of education.

Table 2. Patient Preferences for Antibiotics Alone vs Antibiot-
ics Plus “Floral Restoration” in the Treatment of Recurrent
Clostridium difficile Infection

Conditions
Antibiotics + FR,

No. (%)
Antibiotics

Alone, No. (%)

After reading scenario 1 162 (85%) 29 (15%)
After reading scenario 2

(disclosure of FR specifics)
154 (81%) 37 (19%)

• If FR provided as colorless,
odorless liquid given by NGT,
enema, or colonoscopy

158 (83%) 33 (17%)

• If FR provided as colorless,
odorless pill

171 (90%) 20 (10%)

• If FR (in any form)
recommended by doctor

179 (94%) 12 (6%)

Abbreviations: FR, floral restoration; NGT, nasogastric tube.
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Using the 5-point Likert scale, respondents rated all aspects
of FR as at least somewhat unappealing (mean rating of ≥2),
with the most negative scores associated with the need to
handle stool (3.99/5.0) and receiving FR by NGT (4.10/5.0).
The least unappealing aspect of the treatment process was the
need to discuss the illness and FR with a potential stool donor
(2.51/5.0). Only 2 aspects of FR were classified as “unappeal-
ing enough to interfere with acceptability” by a majority of
respondents: the need to handle stool (rated 4 or 5 by 65%),
and the administration of FR by NGT (rated 4 or 5 by 74%)
(Table 4).

When rating the degree to which different routes of admin-
istration were more or less appealing, respondents rated FR by
enema (3.04/5.0) and colonoscopy (2.95/5.0) more appealing
than receiving FR by NGT (4.10/5.0).

Women were more likely than men to rate the odor of the
stool (55% vs 27%, P < .001), and having to handle stool them-
selves (72% vs 41%, P < .001) as “very unappealing” or “too
unappealing to deal with” (Table 4). Women also found the
idea of administration of FR by NGT more unappealing than
men (77% vs 63% rated this administration method as very
unappealing or too unappealing; P = .05) (Table 4). Overall,
women rated all aspects of the FR procedure more unappeal-
ing than did men (Table 4). When stratified by age group,
there were no significant differences in respondents’ likelihood
to select treatment options that included FR, or in their pre-
ferred formulations. Respondents aged ≥65 years were signifi-
cantly less likely than younger respondents to rate the need to
handle stool (45% vs 72%, P = .002), the odor of the stool
(29% vs 54%, P = .004), and the brown color of the formula-
tion (28% vs 49%, P = .017) as “very unappealing” or “too un-
appealing to deal with” (Table 4).

Of the 182 respondents willing to consider FR therapy and
indicating a preferred treatment venue, 88 (48%) preferred a
hospital setting, 71 (39%) a physician’s office, and 23 (13%)
their own home. Of the 191 total respondents, 147 (77%)

indicated a willingness to pay out-of-pocket to receive FR. Of
these 147 respondents, 89 (61%) were willing to pay up to
$100 and 9 (6%) were willing to pay more than $500. Of the
50 respondents aged ≥65 years, 12 (24%) indicated a willing-
ness to pay more than $500 out of pocket to receive FR com-
pared with 6 (4%) of the 136 respondents <65 years old
(P < .001).

The single respondent who reported a prior episode of CDI
had been treated with 1 course of oral metronidazole and had
not experienced a recurrence. In response to scenarios 1 and
2, this respondent selected the treatment option of antibiotics
alone, citing a belief that antibiotics alone should be enough
to treat recurrent CDI.

DISCUSSION

Fecal microbiota transplantation has demonstrated notable
safety and efficacy as a therapy for recurrent CDI, yet its use
has been limited in current medical practice [18]. Reluctance
to use FMT has been attributed in part to the unappealing
aesthetics of this treatment, and an assumption that patients
would be unwilling to consider it [4, 11, 12, 15, 17, 19, 20]. To
our knowledge, this is the first study devoted to specifically
exploring attitudes toward FMT in patients initially offered
FMT as potential treatment for recurrent CDI. Our findings
confirm the widely held belief that patients find aspects of
FMT “unappealing.” Nonetheless, we found that a majority of
our patients (up to 94%) would choose to receive FMT along
with antibiotics for treatment of recurrent CDI. Our data
suggest that patients may be more ready and willing to accept
FMT as a treatment alternative for CDI than previously
assumed.

Our finding that patients appear open to considering FMT
as a treatment alternative, while acknowledging its inherently
unappealing nature, supports the findings of Kahn et al [19].
These investigators explored the attitudes of 15 adult patients

Table 3. Reasons Given by 37 Patients Who Selected Antibiotics Alone (and Who Declined “Floral Restoration”) in the Treatment of
Recurrent Clostridium difficile Infection

Reason for Choosing
Antibiotics Alone

Scenario 2 (Disclosure
of FR Specifics)

FR as Colorless,
Odorless Liquid

FR as Colorless,
Odorless Pill

Do not think FR will
work

2 (5%) 5 (15%) 4 (20%)

Concerns about safety
of FR

16 (43%) 12 (36%) 5 (25%)

FR is too gross 13 (35%) 11 (33%) 4 (20%)

Safety + gross 3 (8%) 3 (9%) 4 (20%)

Other 3 (8%) 2 (6%) 3 (15%)

Abbreviation: FR, floral restoration.
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Table 4. Likert Rating Scale (1–5)a of the Unappealing Aspects of the Fecal Microbiota Transplantation Procedure

Aspect of FR

Total Sex Age

FMT
Unappealing, but
Would Consider
(1, 2, 3), No. (%)

FMT Too
Unappealing to
Consider (4, 5),

No. (%) Missing

Male Female

χ2
P

Valueb

<65 Years ≥65 Years

χ2
P

Valueb
(1, 2, 3)
No. (%)

(4, 5)
No. (%)

(1, 2, 3)
No. (%)

(4, 5)
No. (%)

(1, 2, 3)
No. (%)

(4, 5)
No. (%)

(1, 2, 3)
No. (%)

(4, 5)
No. (%)

The need to
handle stool

65 (35%) 120 (65%) 6 27 (53%) 24 (47%) 35 (28%) 92 (72%) 10.328 .001 37 (28%) 95 (72%) 26 (54%) 22 (46%) 10.569 .002

The odor of the
FR liquid

93 (52%) 86 (48%) 12 35 (73%) 13 (27%) 56 (45%) 69 (55%) 10.997 .001 60 (47%) 69 (53%) 32 (71%) 13 (29%) 8.102 .004

The brown color
of the FR
liquid

102 (56%) 79 (44%) 10 34 (68%) 16 (32%) 65 (52%) 60 (48%) 3.721 .054 67 (52%) 63 (48%) 33 (72%) 13 (28%) 5.651 .017

Getting FR by
enema

121 (68%) 57 (32%) 13 37 (75.5%) 12 (24.5%) 81 (65.9%) 42 (34.1%) 1.517 .218 84 (65%) 45 (35%) 34 (77%) 10 (23%) 2.236 .135

Getting FR by
colonoscopy

126 (69%) 57 (31%) 8 38 (75%) 13 (25%) 86 (68%) 40 (32%) 0.677 .411 89 (68%) 42 (32%) 35 (74%) 12 (26%) 0.698 .404

Getting FR by
NGT

49 (26%) 136 (74%) 6 19 (37%) 32 (63%) 29 (23%) 99 (77%) 3.960 .047 32 (24%) 102 (76%) 16 (35%) 30 (65%) 2.081 .149

Having to find a
donor

131 (72%) 52 (28%) 8 39 (76%) 12 (24%) 88 (70%) 38 (30%) 0.787 .375 94 (71%) 38 (29%) 33 (72%) 13 (28%) 0.005 .946

Having to
discuss the
illness with a
donor

136 (74%) 47 (26%) 8 38 (76%) 12 (24%) 94 (74%) 33 (26%) 0.074 .785 98 (74%) 34 (26%) 35 (76%) 11 (24%) 0.061 .804

Data were stratified by male and female responses and by age ≥65 and <65. The χ2 test was used to compare values between the males and females, and between ages ≥65 and <65.

Abbreviations: FMT, fecal microbiota transplantation; FR, floral restoration; NGT, nasogastric tube.
a 1 = not unappealing at all; 3 = very unappealing, but I could probably deal with it; 5 = too unappealing to deal with.
b P < .05 was considered statistically significant.
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and 7 parents of children with ulcerative colitis toward the use
of FMT as an adjunctive therapy. A majority expressed interest
in FMT and were eager for it to become available for clinical
use; many participants reported that living with ulcerative
colitis was far worse than the thought of undergoing FMT [19].
In the face of prolonged suffering, significant morbidity, and
potential mortality from a chronic, debilitating condition such
as ulcerative colitis, it is not surprising that patients regard the
“gross factor” of FMT as a small price to pay for a potentially
effective treatment. For the respondents in our survey, patients
appeared to make a similar judgment when weighing a hypo-
thetical risk of suffering from recurrent CDI against the poten-
tial risks and benefits, along with the aesthetics of FMT.
Although no prior reports have assessed attitudes toward FMT
in FMT-naive patients with recurrent CDI, a report by Brandt
et al surveyed the perceptions of 77 patients who had experi-
enced recurrences of CDI and were eventually treated with
FMT; 97% noted that they would want FMT in the event of
another recurrence, and 53% of them would have opted for
FMT as primary treatment prior to a trial of antibiotics for
their first recurrence if given the option [21]. These studies
suggest that patient education and engagement in a shared de-
cision-making process may play an important role in expand-
ing the adoption of FMT. Moreover, the role of the physician
as advisor and source of information may be important. In
our study, the hypothetical recommendation of FR by a physi-
cian significantly increased the already high acceptance rate of
this treatment.

Our findings also suggest an opportunity to expand the
clinical use of FMT through developing more aesthetically ac-
ceptable protocols. Patients rated all aspects of the FMT pro-
cedure at least “somewhat unappealing.” We believe that the
preference for FMT administration directly into the colon
(even by means of colonoscopy!) over the NGT route reflects
a particular aversion to the concept of ingesting fecal material.
Although not currently available, FMT in the form of a color-
less, odorless pill appealed to the greatest number of patients.

While the majority of patients we surveyed were willing to
consider trying FMT, in spite of the aesthetics, other concerns
were also cited by those who opted not to consider this treat-
ment. In fact, a larger proportion of respondents who did not
select FMT as a treatment option reported concerns about the
safety of the process. Although no randomized controlled trial
safety data are currently available, no significant adverse
events attributable to the procedure itself have been reported
in case series [18].

Potential barriers to the use of FMT may have greater influ-
ence on physicians than on patients. Until the recent publica-
tion by the Fecal Microbiota Working Group of an FMT
protocol, there has been no consensus practice guideline for
clinicians to use [22]. There is no defined coding or

reimbursement pathway for physicians who wish to perform
FMT. Thus, while patients seem willing to try FMT, it is
unknown how willing physicians are to offer, perform, or refer
patients for this treatment, given the possible barriers. To help
answer this question, we are currently conducting a tandem
survey study to examine physician attitudes toward the use of
FMT.

Although it provides the first systematically collected infor-
mation on patient attitudes about FMT, our study is limited in
size and scope and may not be generalizable to all patient
populations. We surveyed a convenience sample of patients
who received care in ambulatory clinics at our academic
medical center in rural New Hampshire. The respondents who
completed surveys included a higher proportion of females
(70%) and had received more formal education than national
averages (68% of participants had pursued some form of post-
secondary education) [23]. The group surveyed was essentially
CDI-naive, and thus does not provide the perspective of those
who have suffered recurrent episodes of CDI. We believe such
a group, such as Kahn et al’s ulcerative colitis patients, would
be even more likely to try FMT, but this hypothesis requires
further study.

In this initial study examining patient attitudes toward the
use of FMT for the treatment of recurrent CDI, we confirmed
the widely held belief that patients find this treatment to have
many unappealing aspects. More important, though, we dem-
onstrated that the majority of patients do not find these
aspects too unappealing to limit acceptability, and in fact
would prefer FMT to repeated courses of antibiotics alone.
This finding, if generalizable, suggests a strong rationale for
development of shared decision-making tools that include ed-
ucation about the efficacy, safety, and side effect profile of
FMT so that patients who suffer from recurrent CDI can
make informed choices. Further study is needed to understand
and mitigate barriers to acceptability of FMT among physi-
cians. Finally, the preference for FMT formulations that are
more aesthetically pleasing, such as tablets or capsules, would
both eliminate a potential barrier to treatment for some pa-
tients and reduce the necessity for technological healthcare re-
sources and procedure time for clinicians. In the meantime,
physicians caring for patients who have recurrent CDI should
push past the aesthetics of FMT to engage their patients in an
informed discussion about this treatment option. The evidence
suggests that such a discussion may be well received and ap-
preciated by many patients.

Notes

Acknowledgments. We thank Mary Evanofski, Dawn DeFelice, and
the clinical receptionists at Dartmouth-Hitchcock Medical Center for their
assistance in distribution of the surveys.

Patient Attitudes Toward FMT • CID 2012:55 (15 December) • 1657



Financial support. This work was supported by a scholarship from the
Infectious Diseases Society of America Medical Scholars Program (to J. S. Z.).
Potential conflicts of interest. T. I. S. has a patent pending related to

the field of fecal microbiota transplantation (FMT). M. N. S. is contribut-
ing to a patent application related to the field of FMT. All other authors
report no potential conflicts.
All authors have submitted the ICMJE Form for Disclosure of Potential

Conflicts of Interest. Conflicts that the editors consider relevant to the
content of the manuscript have been disclosed.

References

1. Kachrimanidou M, Malisiovas N. Clostridium difficile infection: a
comprehensive review. Crit Rev Microbiol 2011; 37:178–87.

2. Bartlett JG. Narrative review: the new epidemic of Clostridium diffi-
cile-associated enteric disease. Ann Intern Med 2006; 145:758–64.

3. McDonald LC, Owings M, Jernigan DB. Clostridium difficile infection
in patients discharged from US short-stay hospitals, 1996–2003.
Emerg Infect Dis 2006; 12:409–15.

4. Kelly CP, LaMont JT. Clostridium difficile—more difficult than ever. N
Engl J Med 2008; 359:1932–40.

5. Gravel D, Miller M, Simor A, et al. Health care-associated Clostridium
difficile infection in adults admitted to acute care hospitals in Canada:
a Canadian Nosocomial Infection Surveillance Program study. Clin
Infect Dis 2009; 48:568–76.

6. Pepin J, Valiquette L, Cossette B. Mortality attributable to nosocomial
Clostridium difficile-associated disease during an epidemic caused by a
hypervirulent strain in Quebec. CMAJ 2005; 173:1037–42.

7. United Kingdom national statistics. Newport, United Kingdom: Office
for National Statistics, UK Statistics Authority. Available at: www.
statistics.gov.uk. Accessed 26 September 2012.

8. Pepin J, Alary ME, Valiquette L, et al. Increasing risk of relapse after
treatment of Clostridium difficile colitis in Quebec, Canada. Clin
Infect Dis 2005; 40:1591–7.

9. Cohen SH, Gerding DN, Johnson S, et al. Clinical practice guidelines
for Clostridium difficile infection in adults: 2010 update by the Society
for Healthcare Epidemiology of America (SHEA) and the Infectious
Diseases Society of America (IDSA). Infect Control Hosp Epidemiol
2010; 31:431–55.

10. Surawicz CM. Treatment of recurrent Clostridium difficile-associated
disease. Nat Clin Pract Gastroenterol Hepatol 2004; 1:32–8.

11. van Nood E, Speelman P, Kuijper EJ, Keller JJ. Struggling with recur-
rent Clostridium difficile infections: is donor faeces the solution? Euro
Surveill 2009; 14. pii:19316.

12. Bakken JS. Fecal bacteriotherapy for recurrent Clostridium difficile in-
fection. Anaerobe 2009; 15:285–9.

13. Huebner ES, Surawicz CM. Treatment of recurrent Clostridium diffi-
cile diarrhea. Gastroenterology Hepatol 2006; 2:203–7.

14. Pepin J, Routhier S, Gagnon S, Brazeau I. Management and outcomes
of a first recurrence of Clostridium difficile-associated disease in
Quebec, Canada. Clin Infect Dis 2006; 42:758–64.

15. Borody TJ, Warren EF, Leis SM, Surace R, Ashman O, Siarakas S. Bac-
teriotherapy using fecal flora: toying with human motions. J Clin Gas-
troenterol 2004; 38:475–83.

16. Eiseman B, Silen W, Bascom GS, Kauvar AJ. Fecal enema as an adjunct in
the treatment of pseudomembranous enterocolitis. Surgery 1958; 44:854–9.

17. Borody TJ, Leis SM, Pang G, Wettstein AR. Fecal bacteriotherapy in
the treatment of recurrent Clostridium difficile infection. Available at:
www.uptodate.com. Accessed 14 December 2010.

18. Gough E, Shaikh H, Manges AR. Systematic review of intestinal mi-
crobiota transplantation (fecal bacteriotherapy) for recurrent Clostridi-
um difficile infection. Clin Infect Dis 2011; 53:994–1002.

19. Kahn SA, Gorawara-Bhat R, Rubin DT. Fecal bacteriotherapy for ul-
cerative colitis: patients are ready, are we? Inflamm Bowel Dis 2012;
17:676–84.

20. Borody TJ, Campbell J. Fecal microbiota transplantation: current
status and future directions. Expert Rev Gastroenterol Hepatol 2011;
5:653–5.

21. Brandt LJ, Aroniadis OC, Mellow M, et al. Long-term follow-up of
colonoscopic fecal microbiota transplant for recurrent Clostridium dif-
ficile infection. Am J Gastroenterol 2012; 107:1079–87.

22. Bakken JS, Borody T, Brandt LJ, et al. Treating Clostridium difficile
infection with fecal microbiota transplantation. Clin Gastroenterol
Hepatol 2011; 12:1044–9.

23. US Department of Education, National Center for Education Statistics.
Digest of education statistics. 2011, Chapter 3. Available at: http://
nces.ed.gov/programs/digest/d11/ch_3.asp. Accessed 26 September
2012.

1658 • CID 2012:55 (15 December) • Zipursky et al

www.statistics.gov.uk
www.statistics.gov.uk
www.uptodate.com
www.statistics.gov.uk
www.statistics.gov.uk
www.statistics.gov.uk

