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• The bug 

• Classical C. difficile infection (CDI) 

• Hypervirulent CDI 

• C. difficile in the hospital environment 

• Community-associated CDI 

• C. difficile in the household environment 

 



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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It’s not just about the toxins! 



“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. 



Cartman et al 2011 





ICHE 2011 



Miller et al 2011 



Hypervirulent (HV) CDI 

 

•Ribotype 
027/NAP1/BI/Toxinotype III 
 

 

 

• Ribotype 078/NAP7/NAP8/ToxinotypeV 



What makes HV CDI HV? 

• Increased sporulation rate 

• Altered surface proteins…increased 
attachment 

• Altered expression of many genes 

• Antimicrobial resistance 

▫ esp. fluoroquinolone resistance 

• Response to antimicrobial administration 

• Host/pathogen factors 



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



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



Martin et al 2006 



• If you have an institutional outbreak, you almost 
certainly 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? 





Hospital 

environment 

Endogenous 

microflora 

HCW hands 

Infected/colonized 

patient 

Food 

Water 

Pet therapy 



C. difficile in the hospital environment 

 



• Hospital A 

▫ 0, 0, 2.1, 8.5% 

 Chairs, isolation cart, family room sofa, nursing 
station counter, isolation gowns, privacy curtain 

 Mix of strains, including 027 

• Hospital B 

▫ 2.3, 1.8, 0, 8.6% 

 Bed rails, chairs, privacy curtain 

 Mix, with many 078 and some 027 

• Hospital C 

▫ 0, 2, 2, 0%     (but lots of MRSA….) 



• Mixed strains consistent with endemic disease 

▫ Expect less diversity in outbreaks 

▫ Seemed to be clustering of strains, probably 
related to sporadic high-level contamination 

 

• Surprisingly low rates of 027 

▫ Community hospitals without epidemic disease 



• Contaminated sites make sense 

▫ Fabric 

▫ Communal surfaces 

▫ Areas that don’t receive as much attention 
(general room furniture, privacy curtains…) 

• No clear relationship with MRSA environmental 
rates 

 



 

 What is the role of the hospital environment? 







• 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 







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 



Community pets 

• C. difficile isolated from 14/139 (10%) dogs and 
3/14 cats (21%) 

▫ Only 1/5 daily samples in all but 1  

• Risk factors: dogs 

▫ Living with immunocompromised person (OR 7.9, 
P=0.02) 

▫ Allowed to run freely in parks (OR 0.3, P=0.04) 

Weese et al, 2010 



 





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




