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C. difficile overview

• Gram-positive, spore forming organism
 
• Dysbiosis → disease

• Various clinical manifestations 
o  Carrier state (asymptomatic)
o  Infectious state (symptomatic) 

▪  ≥3 watery BMs ± abdominal pain

• Multi-step testing algorithm



Non-severe or severe

Resolution of 
symptoms

Recurrent 
symptoms

Do not recheck 
C. difficile test

Negative 
C. difficile test

Assess for 
other causes 
(e.g., PI-IBS)

Not fulminant

Positive 
C. difficile test

Vanco taper or 
Fidaxo x 10 days

+/- Bezlotuxumab

Fulminant

Fulminant

Vanco 500mg PO qid
and

Metro 500mg IV q8h
±

Vanco 500mg PR qid

Multiply 
recurrent

Not fulminant

Vanco taper or
Fidaxomicin          

+/- Bezlotuxumab
or

Microbiota-based 
therapies

Vanco 125mg qid x 10 days
or

Fidaxo 200mg bid x 10 days



Patients with recurrent C. difficile have 
decreased phylogenetic richness

Chang, et al. J Infect Dis, 2008

Bacteroidetes and Firmicutes are reduced in 
patients with recurrent C. difficile but not in 
patients with just one episode of C. difficile 
infection

Recurrent C. difficile infection is characterized by dysbiosis



Fecal Microbiota Transplantation (FMT)  
proposed mechanisms of action

• Restoration of the host microbiome

• Metabolic output of the microbiota

o Activation of host immune defenses 

o Restoration of barrier function

o Inhibition of the vegetative growth of C. difficile as a result 
of increased secondary bile acids and short-chain fatty 
acids (SCFAs)

o Production of anti-bacterial compounds (bacteriocins) by 
bacteria 

Allegretti et al, Lancet 2019



Fecal microbial richness and diversity increase with fecal microbiota 
transplantation (FMT) 

Seekatz, et al. mBio, 2014



FMT alters the gut microenvironment

1Khoruts et al, J Clin Gastroenterol 2010; 2Van Nood E et al, NEJM 2013; 3Kelly et al, Ann In 2013; 4Zuo et al, Gut 2017; 5Draper et al, Microbiome 2018
6Ott et al, Gastroenterol 2017; 7Zuo et al, Nature Communications 2018 



Adapted from:

Kang et al, Cell Chem Biol 2019

Savidge and Sorg, Cell Chem Biol 2019

10 bile acids 

(CA, CDCA)

Tryptophan

7α-DeOH bacteria

C. scindens 

C. sordellii

Unchecked growth

Antibiotics

X

Antibiotics and secondary bile acids inhibit C. difficile

7α-dehydroxylation

20 bile acids 

(DCA, LCA)
C. difficile

+

Endogenous Antibiotics

1-acetyl-β-carboline 
Turbomycin A



Kelly, et al, Gastroenterol 2015

10 bile acids 

(CA, CDCA)

FMT 

Increase in 20 bile acids and bacterocins following FMT

7α-dehydroxylation

20 bile acids 

(DCA, LCA)
C. difficile

+

Anti-bacterial compounds

(Bacteriocins)



FMT efficacy for recurrent CDI (RCDI) 

•  Multiple case-reports and case-series 

•  Meta-analyses & systematic reviews

•  >10 clinical trials 

Bottom-line: FMT has been shown to be an effective treatment for 
halting the RCDI cycle

van Nood, et al. NEJM, 2013

Kao, et al. JAMA, 2017

Kelly, et al. Ann Int Med, 2015 

Tariq, et al. CID, 2019

Ianiro, et al. United European Gastroenterol J, 2018

Quraishi, et al. Aliment Pharmacol Ther, 2017



FMT vs vancomycin - via duodenal infusion Fresh vs Frozen FMT- via enema

FMT vs placebo - via colonoscopy

Lee 2016 

91% 90% 92%
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Overall Rhode Island New York

Cure with Donor FMT Cure with Placebo

P=0.024 P=0.019 P=0.89

Van Nood 2013

Kelly 2016

Encapsulated FMT

- Fresh (Louie 2013)
- Frozen  (Youngster 2014, Kao 2017)
- Microbial Emulsion Matrix (Fischer/Openbiome 2015)

- Freeze-dried (Khoruts 2017)

80% 60%

90%
70-90%

FMT is successful via various routes of administration

Allegretti, DDW 2024 



Stool Buffer Enema

Stool Ethanol CapsulesSuspension

FDA-approved microbiota-based products

Product Overview Composition
Bowel 
Prep

Dosing Delivery Efficacy vs Placebo

Fecal microbiota 
live-jslm 

(Rebyota)

Full-Spectrum  1 dose
Enema

70.6% vs 57.5% 
(PUNCH CD3)

Fecal microbiota 
spores live-brpk 

(Vowst)

Fractionated ✓

4 capsules daily 
for 3 consecutive 

days 
Capsule

87.6% vs 60.2%
(SER-109)

VE303 Defined 

10 capsules 
daily for 14 

days
Capsule

86.2% vs 54.5%
(CONSORTIUM)

Cell Bank



Khanna, et al, Drugs 2022

RBX2660: well tolerated, mild-moderate AEs

• Most AEs occurred within 2 weeks of treatment

•  AEs ≥ 5% in both groups were GI-related

• Favorable safety profile due to rigorous donor screening



Feuerstadt et al, NEJM 2022

• Gastrointestinal events 
were most common AEs 

• AEs were mild to 
moderate

• 3 deaths, none attributed 
to SER-109

SER 109: well tolerated, mild-moderate AEs



Fecal microbiota-based therapies are recommended for 
immunocompetent patients with recurrent CDI

• Conventional FMT, live-jslm (Rebyota) and live-brpk (Vowst)

✓Prevention, not treatment, after 2nd recurrence (3rd episode) of CDI

✓High risk of either recurrent CDI or a comorbid CDI recurrence 

✓Recovery following severe, fulminant or treatment-refractory CDI 

• Alternatives include vancomycin taper, tapered-pulsed fidaxomicin, or bezlo

• Not recommended for severely immunocompromised



Microbiota-based therapies are used for prevention not 
treatment of recurrent CDI

Peery, et al, Gastroenterology 2024

• Administration of fecal microbiota-based therapies

oAfter SOC antibiotics

o Suppressive antibiotics (i.e., vancomycin) used as bridge

o Stop antibiotics 1-3 days prior 

▪ Conventional FMT: multiple routes; appropriate donor screening

▪ Live-jslm: fecal enema; no bowel prep

▪ Live-brpk: oral capsules; requires bowel prep 



Fecal microbiota-based therapies may play a 
role in fulminant CDI not responding to 
antimicrobial therapy

Kelly, C, DDW 2024

Peery, et al, Gastroenterology 2024

• Consider fecal microbiota-based therapies if

oNot responding to SOC antibiotics within 2-5 days

oRecommend use of conventional FMT over no FMT 

oMultidisciplinary care (GI, surgery, ID)

oContraindications: bowel perforation, obstruction, 
severely immunocompromised

oNo evidence for FDA-approved fecal microbiota-based 
therapies 



Treatment of fulminant CDI by FMT

Peery, et al, Gastroenterology 2024

FMT via colonosocopy or sigmoidoscopy

Suppressive vancomycin

Fecal microbiota-based therapy as outpatient

Symptoms resolve

No pseudomembranes

Symptoms continue 

Pseudomembranes

Continue anti-CDI antibiotics

Repeat mucosal evaluation in 3-5 days



Practical tips for using FDA approved products

• FDA approved products

oNumber of prior CDI episodes not specified 

o2 or more recurrences accepted SOC 

▪ Potential role with fewer recurrences in select cases

o Insurance coverage 

o In-home administration 

• Non-FDA approved products

o Institutional stool banks and OpenBiome

o Fulminant CDI 

o IND not needed

• Discuss FDA approval status and safety with the patient

Allegretti, DDW 2024 



Summary

• C. difficile infection is caused by dysbiosis 

• Antibiotic therapies are used for treatment of CDI, however, recurrence is common

• Fecal microbiota-based therapies are effective for prevention of recurrent CDI
o FMT
o Live-jslm (Rebyota)
o Live-brpk (Vowst)

• Fecal microbiota-based therapies restore the intestinal microenvironment
o Microbiome, virome, fungome 
o Bile salt milieu
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