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33-year-old woman, 3 months postpartum, was

referred to our infectious disease clinic after multiple

episodes of Clostridioides difficile (previously known
as Clostridium difficile) infection.? Her first episode occurred
2 years earlier after a course of ciprofloxacin was prescribed
to treat mild diarrhea. Although the initial episode of C. diffi-
cile infection resolved after a course of metronidazole (for-
merly the first-line therapy as per the Infectious Diseases Soci-
ety of America [IDSA] guideline?), the patient experienced
3 further recurrences within 2 years, each confirmed by test-
ing stool for C. difficile toxins, and each responding to therapy.
The first recurrence was treated with metronidazole, and the
subsequent 2 recurrences were treated with fidaxomicin
because of a remote history of allergy to vancomycin. Only the
last of the 3 recurrences had an identifiable precipitating
event, when ciprofloxacin was prescribed to treat postpartum
mastitis. The patient was referred to our clinic while on a
course of fidaxomicin for consideration of fecal microbiota
transplantation (FMT).

Before receiving FMT, the patient experienced another epi-
sode of recurrent C. difficile infection. She was treated with
fidaxomicin, then switched to oral vancomycin after immuno-
logic testing and an oral challenge with vancomycin showed
no allergic reaction. Oral vancomycin was continued as a pro-
longed taper for a total of 7 weeks until it was discontinued
48 hours before FMT.

The patient underwent 3 separate FMT administrations by
enema at the University of Toronto Microbiota Therapeutics
Outcomes Program (MTOP). Each procedure was 3 days apart
as per the MTOP protocol. A total of 300 mL of FMT product,
containing 50 g of donor stool, was used during each adminis-
tration. The patient retained the entire transplant on each
occasion. There were no adverse events during or immediately
after FMT. The donor stool had been collected from a thor-
oughly screened FMT donor at MTOP. The donor screening pro-
cedure consisted of a complete donor medical assessment and
laboratory testing of donor stool for infectious pathogens, con-
ducted at recruitment and every 1-3 months thereafter before
release of archived FMT, in keeping with guidance from Health
Canada.® The administered samples were previously collected,
manufactured into FMT and stored at -80°C.

KEY POINTS

® |n patients experiencing diarrhea after fecal microbiota
transplantation (FMT) to treat recurrent Clostridioides difficile
infection, non-C. difficile etiologies should be considered and
thoroughly investigated.

® Current C. difficile testing cannot differentiate between
C. difficile colonization and infection after FMT, potentially
leading to inappropriate treatment decisions.

® |fa pathogen other than C. difficile is identified in patients with
diarrhea after FMT, retesting of donor stool filtrate should be
completed to identify a possible transmission event.

Nine days after FMT, the patient began experiencing nau-
sea, vomiting, abdominal cramps and 4 episodes of diarrhea.
Because of her concerns of a recurrence of C. difficile infection,
the patient self-medicated with vancomycin. She developed an
urticarial reaction and promptly visited the emergency depart-
ment. The patient was afebrile, hemodynamically stable and in
no apparent respiratory distress. The physical examination
was unremarkable except for a diffuse urticarial rash. Com-
plete blood count, electrolyte panel, creatinine and liver
enzymes were within normal ranges. Abdominal radiography
showed mild haustral thickening seen within the transverse
and descending colon, consistent with mild ongoing colitis.
Despite her previous allergy testing, the patient was advised to
discontinue the vancomycin because of suspicions it had pre-
cipitated the urticarial rash. A stool sample was submitted for
detection of C. difficile toxins A and B by polymerase chain
reaction (PCR) (ARIES C. difficile Assay, Luminex), routine bac-
terial culture, and ova and parasite microscopic examination.
All these investigations were negative.

The samples were subsequently tested by our MTOP team
with an extended enteric gastrointestinal pathogen panel
(FILMARRAY Gl Panel, bioMérieux), which can identify 22 viral,
bacterial and parasitic targets. The pathogen panel was positive
for sapovirus, which was consistent with her symptoms. The
patient’s presentation was diagnosed as a sapovirus gastroen-
teritis. It was later determined that the patient’s children had
concurrent infectious gastroenteritis symptoms. Subsequent
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testing of pooled safety aliquots from the FMT donor stool sam-
ples used in the FMT was negative for sapovirus, ruling out
transmission via FMT. The patient’s symptoms self-resolved in a
few days.

Discussion

Clostridioides difficile infection, an infectious diarrheal disease,
comprises 15%-25% of all antibiotic-associated diarrhea.* The
current treatment guideline from the Association of Medical
Microbiology and Infectious Disease Canada recommends a
10-14-day course of antibiotic treatment with vancomycin or
fidaxomicin for the initial presentation.® After multiple recur-
rences, which occur in about 20%-25% of cases, FMT may be
considered as a treatment option.2® Recent systematic reviews
of both case series and randomized controlled trials evaluating
the effectiveness of FMT for resolving recurrent C. difficile
infection show it to be comparable, if not superior, to anti-
biotic treatment.”®

Although several consensus statements have been devel-
oped for administration of FMT, little focus has been placed on
how to provide optimal follow-up to recipients after the pro-
cedure and how to determine whether recurrence of diarrhea
represents a failure of FMT. Recurrence of C. difficile infection
is defined by the IDSA as an acute flare of diarrhea followed by
a positive laboratory result for C. difficile within a 2-8-week
period of the last symptomatic episode.? However, both diar-
rhea and a positive C. difficile toxin test are not specific to
C. difficile infection. The decision to treat diarrheal symptoms
as recurrent C. difficile infection after FMT should be made only
after using a judicious approach that involves a thorough clin-
ical history and appropriate investigations. Although it is com-
mon in this setting for clinicians to assume recurrence of C. dif-
ficile infection and treat accordingly, antimicrobial therapy will
undermine the FMT procedure and reverse any expected clin-
ical benefit.

The clinical symptoms of C. difficile infection are challenging
to interpret because they overlap with multiple gastrointestinal
disorders. A retrospective analysis of 117 patients referred to an
infectious disease clinic for a presumed recurrence of C. difficile
infection found that 25% of patients had been misdiagnosed
because of erroneous clinical assumptions based on the
patient’s symptoms and previous laboratory results.’ The most
common alternative diagnosis was postinfectious irritable
bowel syndrome.? Extrapolating this data to the post-FMT set-
ting, in which diarrhea is often initially assumed to be a recur-
rence of C. difficile infection, it is unclear what fraction of
patients with a positive C. difficile test after FMT have diarrheal
symptoms with causes other than recurrent C. difficile infection.
A careful history with consideration of likely alternative etiolo-
gies is necessary before deciding whether treatment for recur-
rent C. difficile infection is warranted.

Testing for C. difficile is challenging because patients may be
colonized with C. difficile and have a positive C. difficile test with-
out having C. difficile infection. This is compounded by the use
of nucleic acid amplification tests (NAATs), including PCR

assays, which are highly sensitive and capable of detecting
lower amounts of C. difficile than enzyme immunoassays.? As
such, a negative NAAT for C. difficile toxins is an effective tool in
ruling out C. difficile infection in the post-FMT setting. On the
other hand, a positive NAAT must be clinically correlated with
the patient’s presentation to diagnose a true recurrence of
C. difficile infection.

The diagnostic dilemma occurs when a health care provider
is presented with nonspecific symptoms and a positive C. diffi-
cile test. In this context, clinical judgment is vital to determine
if alternative etiologies are justifiably probable. In the setting
where alternative etiologies are unlikely, treatment for recur-
rent C. difficile infection is appropriate. If alternative etiologies
are reasonably suspected, further testing of stool for non-
C. difficile pathogens is warranted before treatment for recur-
rent C. difficile infection is started. If these investigations are
unremarkable, the decision to treat as a C. difficile infection is
justified, though watchful waiting may still be appropriate if
the clinical suspicion for a C. difficile infection is low. The cur-
rent IDSA guideline does not recommend repeat NAAT testing
because of the likelihood of persistent colonization.? It is
important for clinicians assessing patients presenting with
diarrhea after FMT to not start treatment for recurrent C. diffi-
cile infection without a thoughtful diagnostic approach that
considers alternative etiologies and uses appropriate labora-
tory investigations.

In addition, an underappreciated aspect of the follow-up
care of FMT recipients involves monitoring for the full extent of
safety of the FMT. This should include not only the procedure-
related risks but also the risks of infectious transmission from
donor stool. Based on Health Canada’s guidance document,
donors should be periodically retested.® It does not explicitly
state that individual donations be screened. Therefore,
although the risk of a transmission event is greatly reduced by
periodic rescreening of donors, it is not eliminated. If non-
C. difficile pathogens are found to be causing post-FMT diar-
rhea, we suggest testing of donor stool samples to rule out a
procedure-related transmission event. Aliquots of donor stool
used in the FMT procedure should be stored for this purpose.
Future guidelines should emphasize the need for a high-quality
trace-back system for FMT.

Our case highlights the need for post-FMT follow-up guide-
lines, including further guidance on how to evaluate diarrhea
in the post-FMT setting. In most cases, diarrheal symptoms
and a positive C. difficile laboratory finding would indicate an
unsuccessful FMT procedure and a recurrence of C. difficile
infection. However, there is a reasonable justification to
investigate further with consideration for alternative causes
of a patient’s symptoms, recognizing the risk for C. difficile
colonization after FMT, especially if there is clinical or epi-
demiologic suspicion for an alternative enteric pathogen. In
cases where a symptomatic patient tests negative for C. diffi-
cile toxins using a NAAT, extensive gastrointestinal pathogen
testing is warranted. If a non-C. difficile pathogen is found, re-
testing of donor stool filtrate should be completed to identify a
possible transmission event.
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Future research should investigate the extent of post-FMT

C. difficile colonization and the potential implications of alterna-
tive diarrheal etiologies in the context of both positive and nega-
tive C. difficile laboratory results.
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