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Case #1

20 yo female with unremarkable PMH and multiply recurrent C. 
difficile infection (rCDI) undergoes successful FMT administered via 
colonoscopy.  Colonoscopic examination was unremarkable, 
including random colon biopsies and normal terminal ileum.

Terminal ileum, 2015 colonoscopy with FMT



Case #1, cont.

2 years later she is treated with Bactrim for a UTI and re-develops abdominal 
cramps and diarrhea (~ 8 loose BMs per day.  Stool tests positive for C. difficile 
toxin B (PCR).  She is treated with vancomycin without any change in BM 
frequency, but there is improvement in fecal urgency and night-time BMs.



Case #1, cont.

• What are the chances of a relapse with CDI in an FMT recipient (treated for 
rCDI syndrome) with a new antibiotic provocation?

• What is the likelihood of developing post-infectious IBS?  



Case #1, cont.

• FMT recipients (treated for rCDI) are at markedly increased risk (~ 25%) of 
CDI recurrence with new antibiotic provocations (Brandt LJ, et al., Am J 
Gastroenterol, 2012)

• Uncomplicated UTI can be treated with a 3-day, once-daily pulse protocol 
of IV or IM gentamicin without triggering CDI (Staley C., J Antimicrob
Chemother, 2017)

• Post-infectious IBS develops in ~ 25% of patients following a single 
episode of CDI.  The risk is increased with duration and severity of the 
episode (Wadhwa A, et al., Aliment Pharmacol Ther, 2016) 



Case #1, cont.

• The patient elects to punctuate the course of 
vancomycin with oral capsule FMT (Staley C, Am J 
Gastroenterol, 2017)

• She is counseled about the potential of post-
infectious IBS and importance of prudent antibiotic 
management.

• However, she continues to have abdominal 
symptoms that include loose BMs (~ 3-4x/day 
relative to once daily baseline), abdominal 
cramping, and fecal urgency.



Case #1, cont.

• How does one distinguish true CDI from mere colonization (carrier state) in 
a IBS-D patient?  

• Asymptomatic carriage and environmental shedding of C. difficile can be 
detected in > 50% of CDI patients at 1-4 weeks following treatment with 
vancomycin (Sethi AK, et al., Infect Control Hosp Epidemiol, 2010)



Testing for C. difficile

Brecher SM, et al., Clin Infect Dis, 2013



Antibody Toxin Neutralization in C. difficile Carriers

Kyne L, et al., NEJM, 2000



Khoruts A and Sadowsky MJ, Nat Rev Gastroenterol Hepatol, 2016



Fecal Calprotectin to Distinguish C. difficile Carrier State 
from True C. difficile Infection

C. difficile Toxin B PCR Fecal Calprotectin Interpretation

Positive Elevated True Infection

Positive Normal Carrier

Negative Elevated Another Inflammatory 
Cause

Negative Normal IBS

Khoruts A, Vaughn BP, Shmidt E, et al., Ongoing Study 



Case #1, cont.

• C. difficile toxin B PCR is positive and fecal calprotectin is 480 mg/kg 
(normal is < 49). 

• CRP and Sed Rate normal.

• The patient is once again treated with vancomycin (diarrhea is actually 
worsened) and undergoes a colonoscopic FMT.



Case #1, cont.

• Terminal ileum: significant crypt distortion, mixed inflammatory infiltrate, 
non-necrotizing granulomas, focal cryptitis

• Colon biopsies: patchy inflammation and scattered non-necrotizing 
granulomas



Case #1, cont.

• Symptoms initially improve for several weeks, but then return back to pre-
FMT (mild diarrhea, cramps, fecal urgency)

• C. difficile toxin B PCR is negative

• Fecal calprotectin 655 mg/kg; CRP and Sed Rate remain normal

• The patient is counseled about Crohn’s disease and different therapeutic 
options are discussed.  Corticosteroids are initiated as bridge therapy and 
transitioned to anti-TNF (infliximab)



Speculation: a mechanistic link 
between Crohn’s disease and C. 
difficile infection may involve 
Paneth cell dysfunction

Okamoto R and Watanabe M,  J Gastroenterol, 2016 



Speculation: a mechanistic link 
between Crohn’s disease and C. 
difficile infection may involve 
Paneth cell dysfunction

Furci L, et al., Infect Immun, 2015



Young rCDI patients have a greater risk of underlying IBD

Khoruts A, et al., Clin Gastroenterol Hepatol, 2016



Experience with FMT in 
patients with IBD and rCDI

Newman KM, et al., Gut Microbes, 2017



Experience with FMT in patients with IBD and rCDI

Newman KM, et al., Gut Microbes, 2017



Experience with FMT in patients with IBD and rCDI

• Somewhat lower success rate in resolving CDI (persisting symptoms and 
positive test) in the short term (2 months) (~ 20% versus < 10%) and 
greater rate of multiple FMTs

• Potential for a short-term flare of IBD activity despite negative C. difficile
test (~ 50% with colonic IBD)

• Late relapse of CDI (after 2 months) despite no antibiotic provocation

• Ultimate progression of IBD in ~  1/3 of patients

Newman KM, et al., Gut Microbes, 2017



Experience with FMT in patients with IBD and rCDI

Fischer M, et al., Inflamm Bowel Dis, 2017



Underlying IBD influences changes in gut microbial 
ecology after FMT

Khanna S, et al., Microbiome, 2017



UMN Clinical Practice for IBD with CDI

• Avoid metronidazole as first line treatment in IBD patients

• Prefer extended Fidaxomicin over vancomycin taper (Guery B, et al., 
Lancet Infect Dis, 2017) in patients with known IBD, 

• Informed consent for FMT (capsule versus colonoscopic) includes risk of 
underlying IBD in rCDI patients, and higher risk of IBD in younger patients

• Do not lower immunosuppressive therapies!

• Optimize immunosuppressive therapies prior to FMT, while keeping on 
suppressive regimen of vancomycin 125 mg PO daily



Challenges

• Distinguish carriers from CDI

• Develop formal guidelines for optimal antibiotic management of CDI in IBD 
patients (and arguably all immunocompromised patients)

• Single versus multiple FMT?

• Is there a greater role for bezlotoxumab?

• Optimal donor selection?
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