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Abstract: Clostridium difficile infection (CDI) is a intestinal disease believed to be causally related to perturbations
to the intestinal microbiota. The term microbaiota describes the neighborhood of bacteria that live in a specific
area of the body. This overview aimed to discuss and highlight the most recent evidence about intestinal microbiota
transplantation for recurrent Clostridium difficile infection, through systematically reviewing articles concerning
the same topic. We performed an electronic search through Medline, and Embase databases (up to November
2016) for publications, we limited our search to English language Articles, and to every study discussing Fecal
bacteriotherapy, which is also called intestinal microbiota transplantation (IMT) as treatment for recurrent
Clostridium difficile infection. The role of IMT has actually come a long way from its start in transfaunation, and
we are simply in the dawn of realizing its full potential to treat a range of gastrointestinal disorders. Most
promising is its function in CDI, which has become a life-threatening and financially crippling epidemic in
healthcare worldwide. With a much better understanding of the complexities of the colonic microbiome and its
role in colonic pathophysiology, IMT has the potential to become the requirement of take care of CDI treatment,
and might be the potential answer to other intestinal conditions in years to come.
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1. INTRODUCTION

Clostridium difficile infection (CDI) is a intestinal disease believed to be causally related to perturbations to the intestinal
microbiota. The term microbaiota describes the neighborhood of bacteria that live in a specific area of the body 2. The
human gut microbiota is a varied ecosystem consisting of countless bacterial types ©. It is believed that one role of this
community is to protect against invasion by pathogens . The primary understanding of the pathogenesis of CDI is that
it needs disturbance of the gut microbiota as a requirement for the beginning of symptomatic disease (Figure 1) ©. This
disturbance usually takes place through exposure to prescription antibiotics, which modify the composition and function
of the microbiome to a state susceptible to CDI . After direct exposure to C difficile spores, patients can either end up
being asymptomatically colonized or establish symptomatic infection ®%. Colonization follows germination of the C
difficile spores and vegetative outgrowth. Subsequent expression of the toxic substances TcdA and TcdB, the primary
virulence elements of C difficile, leads to epithelial damage and symptomatic infection. CDI can be self-limited “**" but
normally requires treatment with antibiotics that have activity versus C difficile, ™ although the treatments are
nonspecific and have activity versus other gut germs. Features of infection consist of diarrhea, leukocytosis, fever, or
pseudomembranous colitis *?.

Regardless of traditional CDI antibiotic treatment, recurrence is common and leads to substantial morbidity, cost, and
decrease in lifestyle after transplantation. Fecal microbiota transplantation (FMT) is a unique technique of restoring
balance to the GIMb. When utilized to deal with refractory or reoccurring CDI, FMT is very effective in
immunocompetent patients ™. Recent information suggests that, with careful donor screening, FMT can be securely
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performed in immunocompromised patients . To this day nevertheless, little experience with FMT in HSCT receivers
has been reported in the literature 4%,

Fecal Bacteriotherapy, likewise called intestinal microbiota transplantation (IMT), may be an useful treatment for CDI
through repair of the intestinal microbiota “®. IMT has actually not been commonly adopted as a healing tool probably
due to issues concerning security and reputation ®”. Despite these issues, the procedure has been carried out in a growing
number of patients throughout the world. In addition to dealing with CDI, IMT has likewise been utilized to treat
pseudomembranous colitis (PMC), thought to be caused by C. difficile toxins, inflammatory bowel disease and irritable
bowel syndrome (IBS), 2 diseases also believed to be causally related to the intestinal microbiota ®®.

@
@®©@©
Establishment ®
Normal of susceptibility Susceptible C difficile
mlcroblota /‘\ microbiota spores
s / /a\ Vas
g? Antibiotics ¥ \% V44
\ / > NIND
é] Loss of %6‘” / gt é]
é&%‘ colonization \ "~ Gontinaiion
resistance erminatio
Restoration of ) / )
Recovery | colonization Disease N /£ \Vegetative
resistance initiation \ <> C difficile
Toxin
R;‘;::::t production

Recurrence
cycle
Clearance/
asymptomatic
colonization

CDI treatment
(antibiotics) C difficile
infection

CDI treatment
(fecal transplant)

Figurel: Pathogenesis of Clostridium difficile infection (CDI).

This overview aimed to discuss and highlight the most recent evidence about intestinal microbiota transplantation for
recurrent Clostridium difficile infection, through systematically reviewing articles concerning the same topic.

2. METHODOLOGY

We performed an electronic search through Medline, and Embase databases (up to November 2016) for publications, we
limited our search to English language Articles, and to every study discussing Fecal bacteriotherapy, which is also called
intestinal microbiota transplantation (IMT) as treatment for recurrent Clostridium difficile infection

Publications of any type were included if they reported original data from such a procedure for CDI or treatment with
IMT treatment. Bibliographies of all identified reviews and original research publications were hand searched for
additional studies. We also searched Current Contents, Conference Papers Index, and Web of Science for conference
proceedings and abstracts that may not have been indexed in these 3 databases.
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3. RESULTS AND DISCUSSION
Recurrent CDI:

After healing from infection, some patients keep a microbiome vulnerable to CDI and can have recurrent disease (see
Figurel), ® Recurrent CDI has been documented to happen in as lots of as 15% to 30% of patients after a preliminary
bout of CDI. Certainly, some patients suffer from multiple bouts of persistent infection, with as numerous as Z10
episodes. Particularly, as much as 65% of patients who experience 1 reoccurrence will have subsequent reoccurrences
after antibiotic treatment is stopped ®**??. Traditional therapies for recurrent CDI consist of extended pulses and/or
tapering doses of either metronidazole or (usually) vancomycin ®*22. Multiple routines exist and the period differs from 4
to 10 weeks, followed in some instances by either rifaximin or fidaxomicin as a cap or chaser after preliminary treatment
(122425 The possible system by which this acts involves representatives with a narrower spectrum of antimicrobial
activity, enabling the microbiome to recuperate while still reducing C difficile activity.

Some patients have frequent CDI recalcitrant to these treatments and regression soon after prescription antibiotics are
stopped. A trial of chronic, low-dose prescription antibiotics to suppress CDI is a choice, although there are drawbacks to
this method-- increased antimicrobial resistance, continued microbiome disruption, and advancements requiring
retreatment at greater doses. Confronted with this possibility, other healing options are typically gone over in these
patients. It is uncertain why patients experience frequent infection, however host aspects such as antibody action to toxins
2% "microbial elements such as C difficile stress #"?® and community elements such as persistent disturbance of the gut
microbiome @ all might contribute. Enhancement of the immune reaction through intravenous infusion of
immunoglobulin has variable efficacy ©. A strain-dependent differential reoccurrence rate for treatment, either of
primary CDI or of a very first reoccurrence, with the antibiotic fidaxomicin has been demonstrated “°3V. It is not clear
how this translates into clinical benefit, especially for those with numerous reoccurrences. Restoration of the gut
microbiome is the treatment method that has garnered the most attention and has actually gotten acceptance among
practitioners for treatment of reoccurring CDI ©2.

History of Intestinal Microbiota Transplantation(IMT) and Preparation method:

IMT, which utilizes healthy stool to restore the microbiome to a state resistant to CDI, has recently reemerged as a
reliable and safe alternative for treatment of frequent CDI. IMT is not new to modern-day times, as there are reports of its
usage in ancient China for different purposes ©?. It was first described as a treatment of pseudomembranous colitis in the
1950s ¥ then is not well-described in the literature again up until 1983, when Schwann and colleagues ®® published the
use of fecal enema to treat a 65-year-old lady with CDI, who had symptomatic resolution within 24 hours. The variety of
protocols and possible paths of administration increased: Colleagues and Aas ©® reported utilizing IMT through
nasogastric infusion of stool in 1994; Persky and Brandt ©” performed IMT via colonoscopy in 2000; and in 2010,
Silverman and associates ©® reported a case series of self-administered FMTs through fecal retention enemas by patients
in their own homes. In the past a number of years, making use of IMT for CDI has become prevalent.

Preparation and infusion of donor stool for IMT takes myriad forms, as reported in the published procedures G443,

Diluents usually include faucet water or typical saline, however yogurt, milk, and mixtures with psyllium husk have
actually likewise been utilized. Some protocols call for mild agitation of stool with the diluent, while others blend the
whole preparation. Often, stool is collected and prepared within hours of administration, however frozen stool
preparations gathered weeks or months before IMT have actually also been effectively used “?. The quantity of ready
stool infusate likewise differs but is normally a minimum of 50 g.

IMT Site of application:

The sites of stool instillation consist of the stomach, duodenum, and proximal/distal large intestinal tract “°“%). Infusion
into the upper Gl tract takes place through a nasogastric or nasojejunal tube or by means of gastroscopy. Infusion into the
lower Gl system happens utilizing retention enemas, which the patients self-administer in some protocols ©®, or via
colonoscopy, which typically infuses the donor stool into the terminal ileum and other websites more distal as the
colonoscope is withdrawn.

Preparation of the patient prior to the stool instillation:

Recipients of stool instillations must be pretreated with oral vancomycin before to the treatment to decrease the problem
of vegetative C. difficile nests. The dosing and period of vancomycin treatment offered prior to the stool instillation
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procedure has actually varied from 250 mg TID for 4 days ©® to 500 mg BID for 7 days “*® and continues until the
evening before the procedure. In addition, patients who received their stool instillation through the upper Gl tract received
omeprazole 20 mg by oral route the evening before and the morning of the treatment, to decrease gastric hydrochloric
acid production and to create a maximally responsive environment for vegetative germs instilled into the proximal small
intestine ®®). For those patients who receive the stool as an enema, Borody “® and Nieuwdorp “¥ have actually advised a
single oral lavage with a purgative (such as polyethylene glycol with electrolytes) on the day of the treatment. Nieuwdorp
et al. also employed colon lavage for each of their 4 patients prior to feces instillation via the upper Gl system “.

Tablel: Screening tests for potentially transmissible infectious pathogens in donors and recipients undergoing fecal microbiota
transplantation

Recipient, Part of Routine or

Pathogen/Infection Usual Tests Donor, or Both | Extended Screening
Hepatitis A/B/C Serum antibodies; serum PCR Both Routine
HIV Third- or fourth-generation serum ELISA; | Both Routine

serum RNA PCR if recent seroconversion

possible
Syphilis Nontreponemal serum test followed by | Both Routine

treponemal confirmatory test if positive

(eg, serum RPR followed by TP-PA)
Enteric bacterial pathogens | Routine stool culture Donor Routine
(Salmonella species, E coli,
Shigella species, and
others)
Enteric  helminths and | Stool microscopy for ova and parasites; | Donor Routine
protozoa antigen ELISAs

for Giardia and Cryptosporidium species
Clostridium difficile Stool EIA for bacterial products and/or | Donor Routine

PCR
Epstein-Barr virus Serum antibodies; PCR Both Extended (HSCT and

SOT patients)
Cytomegalovirus Serum antibodies; PCR Both Extended (HSCT and
SOT patients)

Others (Helicobacter | Various tests Usually  donor | Extended (research
pylori, HTLV, and many only protocols)
others)

Recipients are generally screened for blood-borne pathogens (Table 1) to develop whether there is evidence of prior
infection, which can be useful post-FMT if a transmission is believed. Some protocols call for use of an antimotility agent
such as loperamide before FMT, to help in retention of the transplant ©°.

We have identified one large systematic review study “* that have summarized the literature explaining patients treated
with IMT for recurrent CDI. This research study was involving evidence from 317 patients across 27 case series and
reports suggests that IMT is a highly efficient treatment for these disorders when basic treatments have actually failed.
IMT led to resolution for 92% of patients (89% after a single treatment). Regressions and deaths after IMT were fairly
unusual. Concluded that IMT was extremely reliable, showing disease resolution in 92% of cases. Effectiveness differed
by route of instillation, relationship to stool donor, volume of IMT given, and treatment before infusion. Death and
negative events were unusual. These findings can direct doctors thinking about executing the treatment till much better
designed studies are carried out to confirm finest practices “*.
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4. CONCLUSION

The role of IMT has actually come a long way from its start in transfaunation, and we are simply in the dawn of realizing
its full potential to treat a range of gastrointestinal disorders. Most promising is its function in CDI, which has become a
life-threatening and financially crippling epidemic in healthcare worldwide. With a much better understanding of the
complexities of the colonic microbiome and its role in colonic pathophysiology, IMT has the potential to become the
requirement of take care of CDI treatment, and might be the potential answer to other intestinal conditions in years to
come. Fecal biotherapy is a" low tech" treatment that can be carried out in a lot of healthcare institutions. There are
numerous compelling factors for considering fecal bacteriotherapy for patients who have been strained by recurrent CDI.
Crucial reasons include the reduced danger of antimicrobial drug allergic reaction and development of antibiotic resistant
bacteria that may be connected with duplicated courses of systemic antimicrobial representatives.
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