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Case

• 71 M w/pmh of HTN admit w/~4 days of non-
blood diarrhea and weakness.  Hypotensive 
w/abd pain on exam.

• No recent abx or healthcare exposure
• Required norepi to keep MAP 65 despite initial 

3L crystalloid



CT Abd/Pelvis wo Contrast 
Significant wall thickening of 
ascending & descending colon with 
adjacent inflammatory changes 
compatible with moderate to severe 
colitis.  Air distention of transverse 
colon.



Consultants

• Day of Admission
– General Surgery
– Infectious Disease
– Nephrology

• Day 2 of Admission
– Gastroenterology



C. Diff Colitis

• C. diff lab resulted later on the day of 
admission

• Initial Abx:
– IV Meropenem, metronidazole (2p, 1p)
– PO Vanco (4p)

• Later received Bezlotoxumab (afternoon of 
admission)
– Monoclonal Ab binds to Toxin B

• C. diff produces toxin A & toxin B



<48 hours after admit

• Progressive decline
– Multipressor shock
– Intubated
– CRRT initiated
– Ex Lap, Total Abd Colectomy/ileostomy



End of week 1

• Severe resp fx w/high fio2 req and iNO
• DIC – blood products
• DNR



End of week 2

• Brief improvement at end of week one 
then…..

• Clinical decline
– Hepatic & Splenic infarcts w/possible gastric 

wall ischemia
– Worsening shock

• Expired day 18



Community Acquired C. diff
• What is C. diff
• Prevalence
• Manifestation/Diagnosis
• Management



Community Acquired C. diff
• Clostridium difficile changed to Clostridiodes

difficile in 2016
• Genetically in family Peptostreptococcaceae

• Initially suggested to be in new genus: Peptoclostridium
• Ultimately this would be too confusing and cumbersome as C. 
diff is very familiar both clinically and commercially and would 
lead to significant financial burden with relabeling etc.

• Needed to keep genus starting with the letter “C” 
Clostridioides

• Similar to prior 2007 Comment in The Lancet Infectious 
Diseases

• “the purpose of scientific names of organisms is unambiguous 
communication” ଵ

• Gram positive rod, obligate anaerobe, spore 
forming



Community Acquired C. diff

• Spore formation is crucial for: 
• survival in an aerobic atmosphere aerotolerant
• Resistance to extreme environmental conditions
• Dissemination and persistence of C. diff infections

• Spore germination to colonize the host
• Spores reactivated by specific environmental signals

• Designed to not grow until it is in the small intestine
• Involves primary bile acids and secondary bile salts
• Normal gut microbiota also metabolize these bile moities

• (flora…misnomer as flora refers to plants)
• Decreased normal gut organisms (dysbiosis)reduces 

competitive inhibition ଶ



Community Acquired C. diff
• Epidemiology-Prevalence

– Community acquired 
• – symptom onset ≤48hrs from admission 

without contact with health facility in last 
previous 3 months

– CA CDI steadily increasing (1991-2015) 𝟑

– Exact number of C. diff infection difficult 
to know

• Underdiagnosis
– European studies found ~24% of diarrhea 

hospitalizations are undiagnosed ସ,ହ

– False negative rate 17%
– Absence of clinical suspicion ହ



Community Acquired C. diff
• Prevalence

– Estimated U.S. Burden of C. diff Infection 𝟔

Estimated U.S. Burden of Clostridium difficile Infection (CDI), According to 
the Location of Stool Collection and Inpatient Health Care Exposure, 2011.



Community Acquired C. diff
• CDC surveillance program

– Measure burden in population
– 10 sites across U.S.

• 3 epidemiologic categories
– Healthcare facility-onset (HCFO)

» Stool + >3 days after admission
– Community-onset healthcare facility-associated 

(CO-HCFA)
» Stool + within 12 weeks of a healthcare facility stay

– Community-associated (CA)
» Stool + no recent heathcare exposure (>12 weeks)



Community Acquired C. diff
• 2011-2017 Data

– 15,512 cases in 2017
• 7973 health care-associated
• 7539 community-associated

• CA increased
• Healthcare assoc decreased
• Total unchanged with trend lower incidence ଻

Reported Cases of C. diff infection (CDI) and Crude Incidence, According to Epidemiologic Cases, at 10 
U.S. Emerging Infections Program Sites 2011-2017



Community Acquired C. diff
• Recent Systematic Review & Meta-analysis 

2000-2019 ଼

– Similar overall incidence
– Trend toward increased CA CDI

• Why CA CDI increasing?
– Possible foodborne route

• No foodborne illness outbreaks have been directly linked 
to C. difficile

– Although spores can survive cooking
– Can’t grow due to lack of bile salts ଽ

– Domestic pets as asymptomatic carriers? 𝟏𝟎



Community Acquired C. diff
• Fecal-oral route

– Several possible mechanisms 𝟗

C. Diff cycling & recycling from environmental, zoonotic or foodborne sources 
implicated in community-associated infections.



Diagnosis of C. diff 

• Test patients with symptoms suggestive 
of active C. diff: 
– > 3 stools in 24 hours with no laxative use

• Highly sensitive tests: 𝟏𝟓

– Nucleic acid amplification testing (NAAT): 
PCR, loop-mediated isothermal 
amplification 

– Glutamate dehydrogenase (GDH) 

• Highly specific tests: 
– Enzyme immunoassays (EIA): detects 

toxins A and B 



C. diff 
Testing 
Algorithm 

Kelly C, et al. Am J Gastroenterol. 2021;116:1124-1147.
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Guideline recommendations

Fidaxomicin vs. PO vancomycin vs. metronidazole

Recurrent C. diff therapies – old and new 



Preferred

• Fidaxomicin PO 
200 mg 2x day 
x 10 days 

Alternative 

• Vancomycin PO 
125 mg 4x day 
x 10 days

Alternative 2
(Non‐severe*/
unavailable) 

• Metronidazole 
PO 500 mg 3x 
day x 10‐14 days 

* Non‐severe: WBC < 15,000 cells/μL and sCr level < 1.5 mg/dL

Johnson S, et al. Clin Infect Dis. 2021; 73(5):e1029‐e1044.



First Recurrence:

• Preferred: fidaxomicin PO 200 mg 2x day x 10 d
• Alternative: vancomycin PO 125 mg 4x day x 10 d
• Alternative: vancomycin PO taper regimen
• Adjunct: bezlotoxumab IV 10 mg/kg once

Second or Subsequent Recurrence:

• Fidaxomicin PO 200 mg 2x day x 10 d
• Vancomycin PO 125 mg 4x day x 10 d  rifaximin 400 mg 3x day x 20 d
• Vancomycin PO taper regimen
• Fecal microbiota transplantation
• Adjunct: bezlotoxumab IV 10 mg/kg once 

Johnson S, et al. Clin Infect Dis. 2021;73(5):e1029‐e1044.



Definition:

• Hypotension or shock
• Ileus
• Megacolon

Pharmacologic Treatment: 

• Vancomycin PO 500 mg 4x daily + metronidazole IV 500 mg q8h 
• If ileus: add PR vancomycin 500 mg 4x daily 

Surgical Treatment: 

• Preferred: subtotal colectomy with rectum preservation
• Alternative: diverting loop ileostomy with colonic lavage 

followed by antegrade vancomycin flushes 

Johnson S, et al. Clin Infect Dis. 2021;73(5):e1029‐e1044.



PO vancomycin Fidaxomicin (Dificid)

Inhibits cell‐wall biosynthesis; 
alters bacterial‐cell‐membrane 

permeability and RNA 
synthesis 

Selectively binds to RNA 
polymerase of C. diff and 
inhibits RNA synthesis 

Mechanism of action 

125mg PO 4x day 200 mg PO 2x day Dose 

4‐6 hours 11.7 hours Half life 

Abdominal pain, hypokalemia, 
nausea, vomiting, diarrhea
Nephrotoxicity, peripheral 

edema, hypotension 

Abdominal pain, nausea, 
vomiting 

Anemia, neutropenia 
GI hemorrhage 

Adverse events 

$100 / 40 caps of 125 mg$4322.38 / 20 tabs of 200 mgCost 

Lexicomp. 2023



ResultsPopulationStudy 

• Clinical cure: 88.2% F vs. 85.8% V
• Recurrence:  15.4% F vs. 25.3% V* 

548 patients in the US, Canada 
• Initial episode: 82.5‐83.3%

Louie T, et al. 2011
Multi‐center, double‐
blind, randomized 

• Clinical cure: 91.7% F vs. 90.6% V
• Recurrence:  19.5% F vs. 25.3% V 

509 patients in Europe, US, Canada 
• Initial episode: 84‐86% 
• Severe: 23.7‐25%

CornelyO, et al. 2012
Multi‐center, double‐
blind, randomized, non‐
inferiority 

• 30‐day clinical cure: 70% F vs. 59% V* 
• 90‐day recurrence: 6% F vs. 19% V* 

362 patients in Europe 
• Initial episode: 78‐80%
• Severe: 36%‐37%
• From home: 58%

Guery B, et al. 2018
Randomized,
controlled, open‐label, 
superiority 

• 28‐day global cure: 67.3% F vs. 65.7% V 
• Recurrence: 19.5% F vs. 25.3% V 

212 patients in Japan 
• Initial episode: 85‐86%
• Severe: 20.4‐24%
• No prior antibiotic use: 95‐97%

Mikamo H, et al. 2018
Phase III, double‐blind, 
parallel‐group 

Louie T, et al. N Eng J Med. 2011;364:422‐31.
Conely O, et al. Lancet Infect Dis. 2012;12:281‐89.

Guery B, et al. Lancet Infect Dis. 2018;18:296‐307.
Mikamo H, et al. J Infect Chemother. 2018;24:744‐752.

*P < 0.05



Nerandzic M, et al. Clin Infect Dis. 2012;55(suppl 2):S121‐S126.
Darkoh C, et al. Clin Infect Dis. 2022;74(1):120‐6.

*P < 0.05



Stevens V, et al. JAMA Intern Med. 2017;177(4):546‐553.
Polivkova S, et al. Int J Infect Dis. 2020;103:226‐233.

Metronidazole vs. 
PO vancomycin 

• Equivalent for mild‐
moderate disease

• Vancomycin superior for 
severe disease 

• 30‐day mortality: 15% 
vancomycin vs. 20% 

metronidazole

• No difference in recurrence

Metronidazole vs. 
fidaxomicin

• Fidaxomicin superior for 
sustained clinical response and 
in the prevention of recurrent 

C. diff 

• Superiority shown in the 
initial episode, first recurrence, 
non‐severe, and severe C. diff 



Bezlotoxumab

Fecal transplantation

Microbiome therapy



Lexicomp. 2023



Kelly C, et al. Am J Gastroenterol. 2021;116:1124‐1147.
FDA. Updated 2020.



Microbiota
• A collection of 

microorganisms in a specific 
environment 

• i.e. bacteria, virus, fungi

Microbiome
• Microbiota + their genes + 

the environment 
Microbiome 
therapy

Feuerstadt P, et al. N Eng J Med. 2022;386:220‐9.



Odamaki et al. BMC Microbiol. 2016;16‐90.



SER‐109Rebyota

2023 2022FDA Approval 

Bacterial stool substitutes: 
live Firmicutes spores 

Microbes from human stool: 
mainly Bacteroides spp.

Component

Four caps once daily x 3 days 150 mL PR once Dose 

2‐4 days 1‐3 daysAntibiotic washout

10 oz of Mg citrate 1 day prior None Bowel prep 

Mild‐moderate gastrointestinal disorders 
i.e. abdominal distention, pain, diarrhea, nausea

Adverse Events

N/A$10,000/dose Cost

Khanna S, et al. Drugs. 2022;82:1527‐1538.
Feuerstadt P, et al. N Eng J Med. 2022;386:220‐9.



Phase 3, randomized, double‐blind, placebo‐controlled Design 

With recurrent C. diff (> 1 recurrences) or > 2 severe C. diff resulting in 
hospitalization within the past year Patients 

RBX2660 vs. placebo (2:1) administered rectally once 24‐72 hrs after the last 
dose of C. diff antibiotics Intervention

Absence of recurrent C. diff infection within 8 weeks: 70.4% RBX2660 vs. 58.1% 
placebo Results 

RBX2660 is a safe and effective treatment to reduce C. diff infection following 
standard of care antibiotics Conclusion

Khanna S, et al. Drugs. 2022;82:1527‐1538.



Phase 3, double‐blind, placebo‐controlledDesign 

Had symptom resolution after C. diff antibiotic treatment and at high risk for 
recurrence (> 3 C. diff infections in the previous year)Patients 

SER‐109 or placebo four caps once daily x 3 days Intervention

Recurrence of C. diff infection within 8 weeks: 12% SER vs. 40% placebo*Results 

In patients with recurrent C. diff infection, the standard care antibiotics 
followed by a microbiome‐replacement therapy can reduce the risk of 
recurrence. 

Conclusion

*P < 0.05Feuerstadt P, et al. N Eng J Med. 2022;386:220‐9.



• Antibiotics
• Use the shortest duration of treatment possible
• Avoid using clindamycin, cephalosporin, fluoroquinolone 

• PPI

Discontinue unnecessary medications

• Probiotics

Questionable effectiveness 

• Good hand washing
• Contact precautions  

Hygiene 

Kelly C, et al. Am J Gastroenterol. 2021;116:1124‐1147.



AssessmentAction Category 

✓Fulminant C. diff (shock)Diagnosis 

✓PO vancomycin + IV metronidazoleAntibiotics treatment

?BezlotoxumabMonoclonal antibody 

✓Colectomy/ileostomySurgical intervention






