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Several studies link the gut microbiome and MS immunopathogenesis. Fecal microbiota
transplantation (FMT), the process of transferring fecal microbiota from a healthy donor to
a patient, successfully treats recurrent Clostridium difficile enterocolitis and may benefit auto-
immune diseases. The potential short-term efficacy of this procedure has been reported in MS.
Here, we describe a patient with secondary progressive MS (SPMS) who achieved disease
stability for over 10 years following FMT.

Case report
A 61-year-old woman with MS was followed up in the Calgary MS Clinic since 1988 (age 33
years). She had 7 relapses between 1998 and 2001, and her MRI showed numerous periven-
tricular, juxtacortical, brainstem, and corpus callosum lesions confirming relapsing remitting
MS (RRMS). CSF was not obtained. She started glatiramer acetate in 2001 and has remained
on it since. She has been relapse-free and had stable brain MRI (no new lesions) since.
However, between 2001 and 2005, her balance, ambulation, lower limb power, bladder func-
tion, and fatigue gradually worsened. Her Expanded Disability Status Scale (EDSS) increased
from 2.0 to 3.0. Because of progressive symptom worsening, and stable MRI, this suggested
a diagnosis of SPMS. During 2005 and 2006, she had several bouts of C difficile enterocolitis
following clindamycin treatment of a gingival infection. Her EDSS score increased to 6.0. As she
was resistant to multiple courses of metronidazole and vancomycin, she received a single
FMT in 2006 from her partner via rectal enema using a standard protocol.1 Her EDSS score
immediately stabilized without other treatment or lifestyle changes. Over the next 10 years, her
Functional System scores minimally improved, as did Modified Multiple Sclerosis Functional
Composite scores after 2012 when this measure was routine in our clinic (figure).

Discussion
The gut microbiome consists of billions of bacteria, fungi, and viruses, which participate in
maintaining gut homeostasis. Recently, there has been explosion of interest in the gut micro-
biota and their impact on normal host immune function and in the development of autoimmune
diseases such as MS.

Evidence suggesting a role for the gut microbiome in MS originated from preclinical inves-
tigations using the murine model of experimental autoimmune encephalomyelitis (EAE).2

Mice bred under germ-free conditions are resistant to EAE induction, and after induction, they
have fewer activated pathogenic lymphocytes and increased T-regulatory cells. These changes,
and resistance to EAE, can be reversed after recolonization with fecal microbiota from mice
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bred under standard conditions. Together, this evidence
builds a case for the gut microbiome as a neuroimmune
modulator in EAE.3

Recent studies have shown that gut microbiome compositions
in patients with RRMS differ from those in controls. Some
differences have been associated with relapse risk and
peripheral immunologic derangements.4 However, a clear and
consistent “MS microbiome phenotype” has not been de-
scribed, and amyriad of different species have been implicated.

The potential role of the gut microbiome in MS pathogenesis
has led to proposals for microbiome modification as a thera-
peutic strategy. Although dietary interventions and the use of
probiotics have not been effective, FMT presents an ideal
method of microbiome modification. Decades of safe use
make it an attractive treatment option for autoimmune dis-
eases, including MS.5

In a previous report, three people with MS had significant
neurologic symptom improvement after FMT for constipation.6

To the best of our knowledge, this case is the first report
suggesting the potential long-term benefit of FMT on MS
disease progression. An inflammatory response, triggered by
recurrent C difficile infections, likely led to rapid neurologic
worsening in 2006 that stabilized after correction of gut
dysbiosis by FMT. Her symptoms increased gradually,
although her EDSS did not increase continuously before
2006, so it is possible that she did not have SPMS. Her
neurologic deficits may have been more amenable to reversal
than would be expected if they had been longstanding. We
hypothesize that her transplanted gut microbiome failed to
drive progression and possibly permitting limited endogenous
repair. However, as we do not know the composition of her
microbiome before she acquired C difficile, or after the FMT,
this remains speculative. As no interventions have yet been
shown to stimulate repair, the time course of recovery in MS
remains unknown. Control of ongoing inflammation is,
however, believed to be important.

The prospect of a novel treatment of MS based on a sound
theoretical basis is encouraging. Clinical trials are required to

Figure EDSS, FS scores, and Modified MSFC scores

(A) EDSS and FS scores. (B) Modified MSFC scores. All scores were recorded in the patient chart at the time of each visit. The first clinic visit after fecal
microbiota transplantation was in 2007. Oral SDMT replaces the PASAT. EDSS = Expanded Disability Status Scale; FS = Functional System; MSFC = Multiple
Sclerosis functional composite; SDMT = Symbol Digit Modalities Test; PASAT = Paced Auditory Serial Addition Test.
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guide the future use of FMT by evaluating its effectiveness,
safety profile, and mechanism of action. Indeed, a phase-2 trial
is ongoing.7 Challenges will include donor and patient se-
lection, dosing, and selection of outcomes.
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