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Introduction

Fecal microbiota transplantation (FMT, also known
as bacteriotherapy), a somewhat obscure medical tech-
nique, has been historically utilized for hundreds of
years throughout the world. Recently and astonishingly,
modern medicine has begun to utilize FMT in the fight
against Clostridium difficile infection (CDI) and rapidly
increasing chronic gastrointestinal maladies such as
Crohn’s disease (CD), ulcerative colitis (UC), and Irri-
table bowel disease (IBD) [1,2]. The modus operandi of
FMT is rather simple in that it transfers a healthy donor’s
stool into the recipient’s gastrointestinal tract. That way,
FMT can restore the patient’s gut microbiome by enhanc-
ing the growth of non-pathogenic healthy bacteria in the
place of detrimental commensal or antigenic organisms
[3]. Thus far, the most commonly studied and document-
ed use of FMT in North America is for Clostridium diffi-
cile and Clostridium difficile associated disease (CDAD).

CDAD causes severe colitis, which leads to significant
morbidity and mortality worldwide and is often acquired
by patients with depleted gut microbiota, either due to
previous antibiotic use or other medical comorbidities [4].
CDI is one of the most common hospital-associated in-
fections in developed countries, and with the emergence
of hypervirulent strains resistant to fluoroquinolone anti-
biotics in both North America and Europe [5], Clostridi-
um difficile has broadened to affect a growing number of

community-based populations as well [6]. This is where

FMT comes into play: While antibiotic use in Clostridi-
um difficile and the above conditions can further disrupt
the microbiome, FMT aims to recolonize the gut flora
with healthy microorganisms capable of re-establishing
gut function and breaking the cycle of recurrent CDI and
other dysbiotic bacteria [7,8]. The transplantation process
often involves a colonoscopy, endoscopy, sigmoidosco-
py, or enema and has proven to be an overall efficacious

treatment.

Risks Associated with FMT

Fecal bacteriotherapy as a therapeutic intervention has
immense benefits, but like many interventions, it presents
some serious risks as well. In a systematic review con-
ducted by Wang et al., adverse effects (AEs) related to
fecal transplantation were identified and analyzed from
a pool of 50 selected publications [9]. Because there is
currently no standardized fecal transplantation method,
the AEs related to the procedure were influenced by not
only host factors, including recipient and donor health
status but methods of administration and regimen of
FMT. Wang et al. found that nearly 44% of patients who
received upper gastrointestinal routes of FMT administra-
tion (e.g., nasogastric tube, nasojejunal tube, gastroscopy,
nasoduodenal tube) were affected by FMT-attributable
adverse effects, whereas only 17.7% of patients who un-
derwent lower gastrointestinal routes (colonoscopy, sig-

moidoscopy and retention enema) experienced adverse
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effects. Regardless of the administration method (upper
or lower), the vast majority of adverse effects fell into the
category of “abdominal discomfort.” These included diar-
rhea, flatulence, bloating, cramps, transient fever, nausea,
vomiting, constipation, and other generally mild, nonspe-
cific symptoms [9]. In some rare instances, researchers
reported adverse effects that were much more severe.
These included cases of GI hemorrhage [10], appendicitis
[11], UTI [12], norovirus [13], pneumonia [14], relapse
in ulcerative colitis [15], and even death [16]. While
these risks are not to be taken lightly, it is worth noting
the difficulty in drawing a direct causal link to some of
these adverse effects from FMT given the underlying im-
munocompromised status of the patients.

Whether from an existing infection, comorbidities, or
chronic illness, many of the patients undergoing FMT
have severe intestinal inflammation and an impaired
mucosal barrier, making the transfer of novel microor-
ganisms into the gastrointestinal tract a potentially risky
procedure. When a physician introduces a plethora of
foreign organisms into a patient’s gut during FMT, this
process can grant entry to a host of unwanted microbial
guests. The greatest risk that FMT presents is the trans-
mission of potentially lethal organisms directly into the
digestive tract of transplant recipients and the resultant
serious adverse reactions that may occur. Recently do-
nor stool carrying extended-spectrum beta-lactamase
(ESBL)-producing Escherichia coli was given to two im-
munocompromised adults receiving investigational fecal
transplants. One of the individuals died from the resulting
infection. In light of this tragedy, the US Food and Drug
Administration (FDA) released an important safety alert
on June 13", 2019 warning about the potential dangers of
FMT and outlining specific protective measures for FMT
investigation [17]. With these new measures in place,
FDA has halted many clinical trials involving FMT until
investigators can demonstrate proper screening proce-
dures to ensure donor stool is free of harmful organisms
[17,18]. The medical community has yet to develop a
standard screening test for donor stool; however, this ac-
tion by the FDA has prompted many facilities to ramp up

their screening processes.

https://doi.org/10.14192/kjicp.2019.24.2.108

The Future

FMT would most certainly benefit from more strict
regulation and study; however, the procedure shows in-
credible potential. Genomic and phenotypic examination
of the gut has shown researchers not only how the micro-
biome regulates physiological processes, but also how it
initiates and predisposes humans and animals to disease
[19]. The gastrointestinal tract is home to a diverse spec-
trum of microorganisms, of which strict anaerobic bacte-
ria are the most abundant [20]. Because of their ability to
interact with the intestinal lining, these bacteria have the
ability to regulate intestinal permeability and the absorp-
tion, metabolism, and excretion of nutrients within the
intestinal mucosa [21]. With these important regulatory
functions, these bacteria have the ability to influence the
body on a systemic rather than intestinally localized spec-
trum [22].

It has been established that dysbiosis of the micro-
biota, whether caused by an outside infiltrate such as
Clostridium difficile or an aggressive commensal within
the intestinal walls, leads to the pathogenesis of both in-
testinal and extraintestinal disorders [23]. Because of the
diverse functionality of microbial organisms, researchers
are recognizing the role of FMT in a broad spectrum of
human diseases not only within the intestinal tract but in
extra-intestinal organ systems as well. Fecal transplants
and subsequent alteration of human flora have shown
some success at remedying not only bacterial infections
like Clostridium difficile, but also providing treatment
options for autoimmune conditions such as Crohn’s dis-
ease, irritable bowel disease, lupus, neurodevelopmental
disorders, and allergic diseases [24]. The identification of
commensal bacteria, which initiate specific lymphocytic
responses, and the discovery of bacteria-derived proteins
which act as superantigens, inducing nonspecific activa-
tion via molecular mimicry of self-reactive B and T cells,
indicate a connection between the microbiome and auto-
immunity [14].

As with any modern medical procedure, the safety and
therapeutic efficacy must be well studied and evaluated.
A clinical trial assessing the safety of FMT by enema be-
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gan this last January and is expected to examine the long-
term benefits and side effects of this procedure [25]. As
additional high-quality randomized control trials are con-
ducted, we will be able to elucidate methods to improve
FMT and safely utilize the procedure for a host of human
diseases. Patients undergoing FMT should be aware of
the potentially fatal risks associated with this procedure.
However, they should be aware of the potential benefits
as well. It is worthwhile considering undergoing FMT for
some of the better tested gastrointestinal diseases, howev-
er at home, FMT procedures should be discouraged, and
patients looking to have a transplant should always make
sure donor stool is thoroughly tested for lethal pathogens.
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