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+ Fecal microbiota transplant (FMT), also known as a
stool transplant, is the process of transplantation of
fecal bacteria from a healthy individual into a recipient.
Healthy gut .
(i e}
+ Fecal microbiota transplantation (FMT) - Overview et S 4

Fecal microbiotic
transplantation

History of FMT History of FMT

® The first description of FMT

- Published in 1938 by Ben Eiseman, MD

- Surgeon of Colorado university hospital

- Ke treated four critically ill patients with fulminant
pseudomembranous colitis (before C. difficlle was the
known cause) using fecal enemas, which resulted
in a rapid return to health

® A4th century:

¥ Chinese medical literature mentions fts use for
treating food poisoning and severe diarrhea

v Ge Hong : firstly used what he called "y& v scub'to
treat his patients with severe diarrhea
The' soup’ was administered orally,
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® 16th century: i

¥ Li Shizhen: Chinese physician, herbalist, and acupuncturist, -
used ‘yellow soup."‘golden syrup, 'and other remedies
containing fresh, dried, or fermented stool to freat
abdominal diseases

v 441350

Fecal enema as an adjunct in the treatment of pseudomembranous
enterocolitis.
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FMT related publication FMT related publication
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FMT procedure Route of administration
EEE T R R T I R O B s e
Feces 50-300g s NASOGASHrIC EGD
* tube
Saline 200-500cc e
filtering
Grinding
Infusion into
the patient’s bowel
Colonoscopy ~ Enema  Sigmoidoscopoy
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FMT for Recurrent Clostridium

Application of FMT difficile Infection (CDI)

# Gastrointestinal (GI) disease + The greatest evidence for FMT is for treatment of
v Clostridium infection recurrent CDI.

¢ Inflammatory bowel disease

Qnic constipation + The effectiveness of FMT for this indication has been
fl7M  impressive, with numerous studies demanstrating cure
rates greater than 85%~90%.
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v Autoimmune disease 5 or VE
/ Neurologic disorder 57 o) “2/11" + Guidelines recommend FMT for recurrent CDI
/ Obesity N ™0 E ‘
ZJ 0@ v American College of Gastroenterology
\ v Chronic fatigue syndrome ¥ European Scciaty of Clinical Microbiclogy and Infectious Diseases
v Autism

Olga C. Aroniadis et al, Curr Opin Gastroenterol 2013, 29:79-84
Stephen M et al, Gastroanterol Clin N Am 48 (2017) 171-183
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SEECRLE EEXL -
[ 329 : Fecal Microbiota Transplantation + 122 patients in 18 (3 cohort studies, 8 case studies and 1
TREEE: randomized controlled trial) studies
i Ulcerative colitis Crohn's disease
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Adverse events reported during FMT & follow-up (n = 7 in 9 cohort studies).

FMT administration  Adverse events per patient Time span & action
Vermeire et al.  Single NJ tube + 3/4 patients high fever and abdominal ten-  » Start &t day of FT and disap-
0 demess =) peared after 2 days
Hundeetal.  Dailyenemasx5consec « Moderate fever & chills 3 h after FMT + All self-limiting except 1 fever,
o= days n=1) *{n=1) Required acetamino-
+ Single episode low grade fever then
no Rx necessary (n = 1) and diphenhydramine.
+ Other G symploms {n = 9)
+ Fatigue in = 3)
Kump et al. Single colonoscopy  Self-Jimiting fever + incr stool frequency Day 1 post-FMT-day 3
{01 (+CRP, and 1L+ elevation) (n = 1) {self-limiting).
Aigelberger et NJ + enema (bothon 3+ Fever + CAP elevation (n = 5) After fever in subject 1, all
al Q03P consec days) + NJ tube irritation (n = 5} patients received
+ Flatulence fn = 2} mefronidazole
+ Vomiting in = 1) pre-FMT and some received
- prabiotics.
Suskind egaL Single NG Mild gassiness and Bloating (n = 3) Day after FMT no intervention.
{2014y
Ihang et maL Single gastroscopic  Increased diarrhea in = 5} Onset within 3 h {self-Gmiting]
(2013¢
Vaughnetal.  Single colonoscopic  No immediate complications or adverse events in the first 4 weeks post-FAT.
(014

M) = Masajefurl tube. NG = nasogasiic tube.

FMT is a safe, but variably efficacious treatment for
IBD

Colman RJ et al, J Crohns Colitis. 2014 Dec;8{12):1569-81
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+ FMT Data for FGID

FMT for FGID

* Limited data are available for FGID

* Moreover, full publication data are also lacking

Summary of studies examining
FMT for the treatment of FGID

Number of

Study  Year  FGID subcategory patienls Raute Follow-up period Response
Cure: 20 (36%)
Borody 1989 '[?‘:’H(;';‘;"“"““ed'a 55 Evema  1M2months  Symptomrelieh:9 (5%
J Na relief: 26 (47%)
Colonoscopy, . .
Andrews 1985 Chronic constipation ] followed 9-13 months E:;::;Iizﬁ:s&e
by enema g R
IBS-D 9 -
Pin 2013 IBS-C 3 £6D Giamontns  ymptomrelief:9
1BSM 1 Norelief: 4

|ES, Irntable bowel syndrome, 1BD, Inflammatory bowel disease; CDI, Clostridium diffizie nfection; EGD, Esopnagogastroducdena
scopy, FMT, Fecal micrabiota transplantation, FGID, Function gastrontesting disorders

Borody TJ et al, Med J Aust 1989; 150: 604,
Andrews P ¢t al Gastroenterology 1995; 108: A563,
Pinn D et al, Am J Gastroenterol 2013; 108{Suppl 1s}: §1862.
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Is Fecal Micrabiota
Transplantation the : il
Answer fUr ;F!itab‘e Pinn DM et al, Am J Gastroenterol 2014;109{11):1831-2.
Bowel Syndrome?
A Smgie«tenter + IBS patients who were not responsive to
Experience traditional freatment and who underwent
FMT between October 2011 and October
Diavid M. gl "a:mt.‘fh, MI¥ qow q
and L-!\l: MAUG - El

+ Nonresponsive [BS:
Failure to achieve symptomatic relief with dietary changes,
antidepressants, probiotics, antibiotics, or other therapeutic
modalities

+ Donors : chosen by the FMT recipient and were screened in
accordance with current recommendations

+ Afecal suspension of 50-100 ml was infused into the distal
duodenum or proximal jejunum by esophagogastreduodencscapy in
all patients

+ 13 patients (mean age of 45 years; 34% female)
IBS-D:9,1BS-C: 3, IBS-M: 1
+ Mean time from IBS diagnosis until FMT : 73 months

+ Results

¥ Resolution or improvement of symptoms : 70%
v Specifically those with Abdominal pain (72%)
Dyspepsia (67%)
Bloating (50%)
Flatus (45%).

v |mprovement of overall well-being: 46%
v One adverse event : transient increase in flatus

v There were no long-term side effects
v None of the participants developed any new diseases

Pinn DM et al, Am J Gastroenterol 2014;109(11):1831-2.
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——— Muticle stucies undenway, including
randomized controlled trials,
evaluating the efficacy of FMT for
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+ Considerations in administering FMT for IBS

The 18th Recent Update of Neurogastroenterology & Motility Symposium Q7

4



9

Session |l » Fecal microbiota transplantation _ A1z

Donor selection and screening

N . .
" Donor selection and screening

+ Criterie for donor exclusien and doner and recipient scraening
have been previously outlined in the literature

+ These guidelines, however, are based on expert opinion and are
not evidence-based.

Table 3 Denor Sereening Tess

Semlogy testing
HIV types 1 and 2 anuthody
Hepatitis A [gM, [5G
Hepautis B surface antigen
Hepatitis B cote [M, [pG

Table 2 Donor exclusion criteria hased on history

Antbwtic use within preceding 3 months
Immuncsuppressive agents (including chemotherapy) within

Hepatitis B anobody
preceding 3 months Hepatitis C antibody
Known ar recent exposure fo HIV, hepanus B or C Syphilis
A current communicable disease Steol testing:
Pamicipation 1n high-risk social ar sexual behavars Swol culoure
Use of ilicit drugs Clesaidium diffcle wan

Histary of recent incarceration

Travel within & months 1o areas with endemic diartheal ilnesses
History of inflammatory bawel discase, [BS, diamhea, constipation, GI
maiignancy of polyposis

, obesity, metabalic syndrome, dishetes mellitus

\ Rotavirus

Stwoal ova and parasiees
Gilardia steal mtigen
Cryptosporidium antigen
Helivobactar pylord stool ntige
isospare facid last sam)

n a small, refrospective study of 13 patients who underwent
MT for the treatment of refractory IBS, 38% of donors were
spouses, 31% were first-dagree relatives, and 31% were
unrelated; improvement of BS symptoms was not influenced by
the relationship between FMT recipient and donor

Pinn DM et al, Am J Gastroenterol 2013;108{Suppl 1s):51862

onversely, a systematic analysis of FMT for the treatment of
recurrent CDI reported slightly higher CDI resolution rates in
FMT recipients who were closgly related to their donors, either
intimately (e.g., spouses and partners), or genetically (e.g.,
firstdegree or other close relatives) compared with recipients
who had no relationship with their donors

Gough E et al, Clin Infect Dis 2011; 53: 984-1002
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Route of administration

N

N

+ Systematic review of 12 studies (182 patients with recurrent CDI
treated by FMT)

+ Colonoscopic route resulted in higher cure rates compared with
NG or nasoenteric infusion (93.2% vs 85.3% respectively) with
trend (p = 0.162).

Postige R et al, Infection 2012; 40: 643-8,

* While CDI is usually an isolated colonic infection, IBS, and many
other FGIDs are theorized to involve both the upper and lower
Gltracts.

No studies exist that directly compare FMT delivery routes in
IBS

4 Considerations in choosing the route of administration of FMT for FGID

Capsule {manufactured!
Pros: Non-invasive route of abministration; obviates sk and cast of
endoscapy and donor screening
Cons: Efficacy 1n CDland FGID is unknown; unknown safety profile
Nasogastric Tube
Pros: minimally invasive; can he performed at hame or by 1 non-
gstroenterologist; low cost
Cons: uncemfortable; potential side effects, £.g., vomitmg and
aspiration
EGD
Pros: ahility to evaluate the small bowel and exclude other pathalogy
at the time of FMT; may be mare efficaciaus in FGID which
involves the small bawel
Cons: invasive; requires sedation; expensive
Calonoscopy
Pros: ability to evaluate the colonic muccsa at the tme of FMT, more
appealing to patients than EMT via upper tract route
Cons: invasive; requires sedation; expensive; may have decreased
efficacy in FGID which not only affects the colon bt alsa the small
bowel
Flextble Sigmoidoscopy
Pros: ability to evaluate the colonte mucosa ot the time of FMT, no
sedation; can be performed by 4 nan-gastmenterslogst
Cons: invasive; camination limited to maximum 80 ¢ of distal
colon
Enemz
Pros: munimally invasive; can be seli-administered; low cost
Cons: may have decreased efficacy in FGID which not enly affects the
colon but also the small bowel

PINN et al, Neurogastroenterol Matil (2015} 27, 19-29
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Patient acceptance of FMT

» Patient acceptance does not appear to be a factor
precluding FMT

+ A questionnaire study of 77 patients who had been
treated with FMT for recurrent CDI

¥ 97% of participants were willing to undergo FMT again if
needed, and, if C. difficile infection were to recur after FMT

v 53% expressed a desire to have FMT as first-line of
treatment.

Tipursky JS et al, Clin Infect Dis. 2012; 55:1652-8.

specific diseases, there is concern that FMT couldfead to
development of new diseases.,

» FMT is an overall safe therapy with minimal adverse effects.
- Any adverse events are mild and transient, such as
abdominal discomfort, nausea, vomiting, bloating, or
flatulence

» Itis often difficult to know if these symptoms are related to
the underlying disease that triggered the need for FMT
(such as postinfectious IBS).

Staphen M et al, Gastroenterol Clin N Am 46 [2017) 171-185

Safety of FMT

+ There has been ongoing concern that immunocompromised
patients may be at greater risk for infection and sepsis
following FMT

+ A multicenter, retrospective study examining post-FMT
adverse events in 80 immunocompromised patients
v High CDI cure rates (78%)

v Two patients died (one from unrelated pneumonia and the
other following an aspiration event during sedation for

colonoscopy)

v There were no infections linked to FMT

v Among mild adverse events, 3 patients reported abdominal
discomfort post-FMT

Kelly CRetal, Am J Gastroanterol 2014;103(7):1085-71.

4 Potential adverse events of FMT

Minor (and commen):

» Nausea/vomiting {particularly with oral FMT route)

» Abdominal discomfort or pain

« Bloating

« Flatulence

+ Diarrheaiconstipation

» Low-grade fever

Severe

« Sedation related (eq, aspiration)

« Endoscopy related (e, bleeding, perforation}

o Infection & sepsis (infection may be a long-term sequelae)
+ Inflammatory bowel disease flare

» Postinfectious irritable bowel syndrome

Potential:

« Risk of chronic disease development related to changes in qut microbiome

+ Other unknown?

Stephen M et al, Gastroanterol Clin N Am 48 {2017) 171-183
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Summary & Conclusion

@ Intestinal dysbiosis is involved in the pathogenesis of FGID, and
affects peripheral and central pathways involved in motility,
immunity and brain-gut communication

@ Restoration of intestinal homeostasis via FMT halds promise for
FGID treatment

® FMT appears to be a safe, accepted, and well-tolerated therapy,
although continued monitoring for long-term adverse events is
imperative

® Large randomized, double-blinded placebo controlled studies are
needed to verify the efficacy of FMT for the management of
FGID (IBS)

® Furthermore, clarification regarding the optimal administration
methods and dosing is needed

Thank you for attention !
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