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C. difficile 

• Gram positive anaerobic sporeforming 
bacterium first isolated in early 1900’s 

 

• Cause of enteric disease in humans and various 
animal species 

 

• Most commonly diagnosed cause of 
antimicrobial- and hospital-associated diarrhea 
in humans 



http://jb.asm.org/content/vol191/issue17/cover.dtl 



Relevant basics 

• Three main recognized toxins 

▫ Toxin A 

▫ Toxin B 

▫ CDT (Binary toxin) 

 Varying combinations 

▫ Likely other toxins 
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“Classical CDI” 

• >65 y of age 

• In hospital or longterm care facility 

• Antibiotic exposure 

▫ +/-Chemotherapeutics, stool softeners… 

• Comorbidities 

 

• Overall low severe disease (i.e. ICU stay, 
colectomy) and mortality rates 



Changing Epidemiology 

• Increased incidence 

▫ Lower risk individuals 

▫ Younger individuals 

• Increased severe outcomes 

• Increased mortality rates 

• Increased relapse rate 
 

 



Pepin et al, CMAJ, 2004. 
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‘Hypervirulent’ (HV) CDI 

 

• Ribotype 027/toxinotype III/NAP1 

 

• Ribotype 078/toxintype V/NAP7/8 

 



Miller et al 2011 



• Don’t ask if you have ribotype 027/NAP1 in 
your hospital/LTCF….you do 





• Presence of a hypervirulent strain does not mean 
you have or will have an outbreak 



• If you have an institutional outbreak, you almost 
probably have a ribotype 027/NAP1 outbreak 



• If hypervirulent strains are endemic, what drives 
outbreaks? 

▫ Antibiotic use practices? 

▫ Specific subtypes of strains? 

▫ Breakdowns in cleaning, disinfection and infection 
control? 

▫ Supershedders? 

▫ Influx of highly susceptible patients? 

▫ Influx of community cases? 

▫ Bad luck? 
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• Hospital-associated 

▫ 21% 

• Community-associated 

▫ 33% 

• LTCF associated 

▫ 47% 



• Diarrhea as the presenting complaint 

▫ CA: 29% 

▫ LTCF: 15% 

• Abdominal pain (26%), fever (20%), altered 
mental status (17%) 

• 73% of LTCF admissions on PPIs 

▫ No apparent medical indication for 24% 
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• 2.4% of hospital sites 

▫ 027: 15.4% 

▫ 078: 7.7% 



• Testing of bedpans pre/post processing 

• C. difficile isolated from 26% overall 
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 What is the role of the hospital environment? 



 



Long-term care 

• Relatively limited information 

 

• Clearly…. 

▫ Highly susceptible population 

 Age, antimicrobials, comorbidities… 

▫ Infection control and hygiene challenges 

▫ Close contact with acute care facilities 









• 2 cases of CA-CDI, one fatal 

• Further investigation identified 10 peripartum 
and 23 CA-CDI cases 

▫ 24% had no antimicrobial exposure in preceding 3 
months 

▫ Transmission to close contacts identified in 4 
cases 



• 2005: 7.6/100000 population in Connecticut 
▫ Females had twice the incidence of males 
▫ Higher incidence during spring/summer 
▫ 46% required hospitalization 

 12% required ICU stay 
 2% toxic megacolon and colectomy 
 2% died 

▫ 25% had no underlying disease of healthcare 
exposure in preceding 12 months 
 36% of those had no antimicrobial exposure 

MMWR 2008 



• Young age 

• Potential for severe disease 

• Pregnant women? 

• Different risk factors 

▫ Limited or no antimicrobial exposure 

▫ Proton pump inhibitors (mixed data) 

▫ Female gender 

▫ IBD 

▫ Contact with children <2y of age 

• Community transmission 

Wilcox et al 2008, Dial et al 2005/2006 







 







• C. difficile from 44/836 (5.3%) of sites in 26/84 
(31%) households (Weese et al 2010) 





The End 



Hospital Visitation Dogs 

 
• C. difficile acquisition by 

▫ 28% of hospital visitation vs 15% controls (P=0.025) 

• Risk factors 
▫ Healthcare contact: OR 2.2 (1.4-3.5) 

▫ Visitation of children: OR 3.5 (2.4-4.2) 

▫ Antimicrobial treatment of someone in the house: OR 2.2 (1.3-
3.6) 

• Nested case-control study 
▫ Licked patients: OR 2.9 (1.04-8.1) 

▫ Sat on beds: OR 2.9 (1.1-7.5) 

▫ Ate feces: OR 0.12 (0.01-0.88) 

 

Lefebvre et al 2008 


