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What is Clostridioides difficile

Gram• -positive, anaerobic, 
spore-forming bacteria 
(Firmicutes family
Live as vegetative and spore •
forms
Spores are O2• -tolerant (very 
hardy)
Intrinsically drug resistant•



Clostridioides difficile Biology

• Genetically diverse
• Pathogenic, toxin-producing strains
• Non-pathogenic strains

• 2 protein exotoxins disrupt colonic epithelial cells 
and stimulate cytokines/chemokines
• TcdA (toxin A)
• TcdB (toxin B)

• Toxin production leads to inflammation
• Disease outcome associated with host's immune 

response



Borgia, Exp Opin Bio Therapy, 2015 





Fecal Microbiota Transplant: A History

• 4th century, Dong-jin dynasty in China, alchemist Ge Hong, 
Handbook of Emergency, ingest feces to treat GI problems

• Li Shizhen, Ming dynasty, 14th century, 
fresh/fermented/dried/infant-derived feces ("yellow soups")

• 17th century, transfaunation Italian vet practice in 
horses/cows

• WW II Bedouins rec German soldiers in NA to ingest warm 
camel feces for dysentery with good results

• Eiseman, 1st use modern clinical medicine, fecal enemas for 
pseudomembranous colitis with good results (Surgery, 1958)

• 1st FMT for RCDI 1983 (Schwan, Lancet, 1983)

Borgia, Exp Op Bio Therapy, 2015



Fecal Microbiota Transplant (FMT)

• Solid indication for recurrent CDI
• Solid data for safety in immunocompromised 

patients
• Data exists for FMT in children
• Emerging data on use in severe CDI cases
• Use in primary CDI?
• (use in other diseases…)



Fecal Microbiota Transplant (FMT)

Van Nood, NEJM, 2013
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Maybe as 
little as 2 
hours?

Shen. PLoS Pathogens, 2015



Wong Gastroenterology 2017



Ott Gastroenterology 2017



Zackular Nature Med 2016

Minerals and C. difficile



Valenzano bioRxiv.org 2017



Questions?


