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Epidemiology

» Among children hospitalized at 22 United States
children’s hospitals, the incidence of C.difficile
infection increased by 53% from 2001 — 2006 ( 2.6 to

4.0 cases per 1000 admissions )

» In 2011, incidence of C.difficile infection 1n children <
18 years was 24.2 cases per 100,000 population

» Recurrence rates: 20 — 24%




Microbiology

» Cldifficile
dAnaerobic
A Gram positive
dSpore — forming
dToxin — producing bacillus

» Exist in spore form in the environment
» Resistant to heat, acid, antibiotics and most disinfectants
» Germinate to vegetative form and produce toxins




Pathogenesis

» Alteration of the colonic microflora

» Ingestion, colonization, and overgrowth of C.
difficile

» Production of C. difficile toxin(s)

» Injury to and inflammation of intestinal epithelium,
resulting in diarrhea




Risk factors

» Antibiotic exposure: penicillins, cephalosporins,
clindamycin and flouroquinolones most frequently
implicated

» Proton pump inhibitors

» Gastrointestinal feeding devices ( gastrostomy,
jejunostomy tubes )




Predisposing conditions

» Immune compromise

» Inflammatory bowel disease

» Cystic fibrosis

» Hirschsprung disease

» Structural or postoperative intestinal disorders




Clinical spectrum

» Diarrhea

» Pseudomembranous colitis
- Fever
 Prolonged watery diarrhea
- Abdominal pain and distention
* Blood or mucus in stool

» Fulminant colitis

 Toxic megacolon

- Bowel perforation




Treatment

» Antibiotics » Fecal microbiota

« Metronidazole transplantation
+ Vancomycin



Evidence — based Medicine

Systematic Review of Intestinal Microbiota
Transplantation (Fecal Bacteriotherapy) for
Recurrent Clostridium difficile Infection
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Clostridium difficile infection (CDI) is a gastrointestinal disease believed to be causally related to perturbations
to the intestinal microbiota. When standard treatment has failed, intestinal microbiota transplantation
(IMT) is an alternative therapy for patients with CDI. IMT involves infusing intestinal microorganisms
(in a suspension of healthy donor stool) into the intestine of a sick patient to restore the microbiota. However,
protocols and reported efficacy for IMT vary. We conducted a systematic literature review of IMT treatment for
recurrent CDI and pseudomembranous colitis. In 317 patients treated across 27 case series and reports, IMT
was highly effective, showing disease resolution in 92% of cases. Effectiveness varied by route of instillation,
relationship to stool donor, volume of IMT given, and treatment before infusion. Death and adverse events were
uncommon. These findings can guide physicians interested in implementing the procedure until better
designed studies are conducted to confirm best practices.




Table 2. Outcomes Achieved in Patients Treated With Intestinal Microbiota Transplantation for Clestridiom difficile Infection and
Related Conditions, Excluding Retreatments After Treatment Failure, by Characteristics of the Procedure
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Duodenal Infusion of Donor Feces
for Recurrent Clostridium difficile
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ABSTRACT

BACKGROUND

Recurrent Clostridium difficile infection is difficult to treat, and failure rates for anti-
biotic therapy are high. We studied the effect of duodenal infusion of donor feces

in patients with recurrent C. difficile infection.

METHO DS
We randomly assigned patients to receive one of three therapies: an initial vanco-
mycin regimen (500 mg orally four times per day for 4 days), followed by bowel
lavage and subsequent infusion of a solution of donor feces through a nasoduode-
nal tube; a standard vancomycin regimen (500 mg orally four times per day for
14 days); or a standard vancomycin regimen with bowel lavage. The primary end
point was the resolution of diarrhea associated with C. difficle infection withour
relapse after 10 weeks.

RESULTS
The study was stopped after an interim analysis. Of 16 patients in the infusion
group, 13 (81%) had resolution of C. difficile—associated diarrhea after the first infu-
sion. The 3 remaining patients received a second infusion with feces from a differ-
ent donor, with resolution in 2 patients. Resolution of C. difficile infection occurred
in 4 of 13 patients (31%) receiving vancomycin alone and in 3 of 13 patients (23%)
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Table 2. Adverse Events in 16 Patients in the Infusion
Group.®

On Day of Infusion During

Adverse Event of Donor Feces Follow-up
no. of events
Belching 3 o
Mausea 1 o
Yomiting 0 o
Abdominal cramps 5 o
Diarrhea 15 0
Constipation 0 3
Abdominal pain 1 {associated with o
cramiping})

Infection 0 2§
Hospital admission MA 11
Death 0 o
Other adverse event 1§ b o

Figure 2. Rates of Cure without Relapse for Recurrent Clostridium difficile
Infection.

Shown are the proportions of patients who were cured by the infusion of
donor feces (first infusion and overall results), by standard vancomycin
therapy, and by standard vancomycin therapy plus bowel lavage.

# Adverse events that were reported on the day of donor-
feces infusion and those that were reported during follow-
up are listed separately. NA denotes not applicable.

1 During follow-up, one patient with recurrent urinary tract
infections had a wrinary tract infection for which antibictics
were prescribed. Another patient had fever during hemo-
dialysis for which antibiotics were prescribed; cultures
remained negative.

1 On day 56, one patient was hospitalized for symptomatic
choledocholithiasis. for which endoscooic retrograde



Fecal Microbiota Transplantation for the Treatment
of Clostridium difficile Infection

A Systematic Review

Giovanni Cammarota, MD, Gianluea Tanire, MD, and Antonio Gasbarrini, MD

Resolts: Twenty full-text case series, 15 case reports, and |
randomized controlled study were included for the final analysis.

Almost all patients treated with donors” fecal infusion experienced
recurrenl episodes of CD-associated diarrhea despite standard
antihiotic treatment. OF a total of 536 patients treated, 467 (87%)
experienced resolution of diarthea. Diarrhea resolution rates vaned
acoording to the site of infusion: 1% i the stomach:; 36% in the
duodenum/fjejunum; 93% in the cecumfascending colon; and 84%s
in the distal colon. Mo severe adverse events were reported with the
procedure.
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| Uin Gastroenterol » Volume 48, Number 8, September 2014



2 cases report

» Patient 1:
20 months
Refractory RCDI of 8 months’ duration
Received cefdinir at 10 month for ear infection
Developed bloody diarrhea, feces test (+) for C.difficile

10 day course of metronidazole = second course =2 2 week
oral vancomycin course

Weight less than 5th and length less than 3rd
3 months after FMT, weight increased to 50th and length reach
3rd

No CDI recurrence during 2 years follow up




2 cases report

» Patient 2:
30 months

Developed upper respiratory infection requiring amoxicillin —
clavulanate and ciprofloxacin

Diarrhea (+) C.difficile

10 day course of metronidazole

3 courses of oral vancomycin

5 — month — pulse tapered vancomycin with probiotics
4 months after FMT, increase in weight to 84th




Fecal Microbiota Transplantation Via Nasogastric Tube
for Recurrent Clostridium difficile Infection in
Pediatric Patients

‘Matthew P. Kronman, 'Heather J. Nielson, TAmanda L. Adler, *Matthew J. Giefer,
*Ghassan Wahbeh, *Namita Singh, *Danielle M. Zerr, and *David L. Suskind
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Results

» Donors included 9 parents and 1 sibling
» Median duration of follow up was 44 days
» Median age was 5.4 years

» 9 patients ( 90% ) remained asymptomatic during
follow up




KM procedures

e e e

History Donor stool testing

1. Clostridium difficile toxin

2. Stool culture

3. Stool ova and parasites

4. Giardia stool antigen

5. Helicobacter pylori stool antigen
. Cryptosporidium antigen test

. Isospora (acid fast stain)

| B. Rotavirus

1. Has the donor received antibiotics within the
past 3 months?

2. Has the donor been incarcerated, gotten any
tattoos or body piercings within the past 3
months?

3. Does the donor have a history of chronic
diarrhea, constipation, IBD, IBS, colorectal
polyps or cancer, immunocompromised,
morbid obesity, metabolic syndrome, atopy,

=] M

Donor serologic testin
I gi g |

or chronic fatigue syndrome? 1. Hepatitis A Ighd
4. Does the recipient have any allergies? If so, 2. Hepatitis B surface antigen
the donor must not ingest these items for 3. Antibodies to hepatitis B surface antigen
several days before FMT. 4. Hepatitis C antibody
5. HIV type 1 and 2 antibody
6. Syphilis

Fig. 1. Donor and recipient screaning for fecal microblota transplantaton. [BD, inflammatory bowel disease; IBS, irtabla bowel syndroma; Ighd, Immamoglobulin M
FMT, fecal microbiota transplantation; HIV. human immunedeficiency virus.




Administration of donor feces

» Lower GI route:
Colonoscopy
Flexible sigmoidoscopy
Rectal tube
Retention enema

» Upper GI route:
Nasogastric tube
Nasointestinal tube

Gastroduodenoscopy




Table 2. Shori-Term or Potential Long-Term Adverse Events of Fecal Microbsoda Transplaniation

Short-term adverse events
Potential long-term adverse events
Minor evenls Serious evenls
Abdominal discomfort Complications of endoscopy (perforation,  Transmission of unrecognized infectious agents that cause
bleeding) {llness years later (e.g., hepatitis C, HIV)
Bloating Adverse effects related to sedation Induction of chronic diseases based on alterations in the gut
(aspiration) microbiota (e, obesity, diahetes, atherosclerosis, IBD, colon
cancer, nonalcoholic fatty biver disease, IBS, asthma, autism)
Flatulence Transmission of enteric pathogens
Diarrhea Peritonitis in a patient undergoing
peritoneal dialysis
Constipation Preumonia
Borborygimis IBD flares
Vomiting
Transient fever

HIV, himan :i.mmum‘:rdel:'lr_'lency virus; IBD, 'ml]ammatt:lr:f bowel disease; IBS, irritable bowel S}*:ldﬁlmt.




Conclusions

» Recurrent C.difficile infection remains high ( 30% )

» Efficacy of fecal microbiota transplantation was high

than antibiotics ( metronidazole, vancomycin ) 80% -
90% compared to 30%

» More RCTs are needed in pediatric patients




Thank you for
your attention

P
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