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Objectives

• To review trends in the incidence of Clostridium difficile infection (CDI) and 
rCDI

• To appreciate uncertainties and pitfalls of current tests for CDI

• To develop strategies for differentiating rCDI from other conditions



Case

• 63 year-old female

• Reason for referral: fecal transplant for rCDI

• Hx of IBS-D for decades

• Baseline bowel habit: 3-4 loose motions per day on average

• Worsening diarrhea in Jun 2016 following a course of ciprofloxacin for a 
UTI 

• Primary care physician ordered C diff testing: PCR +ve for toxin B gene

• Rx metronidazole ?improvement



Case

• Given a second course of ciprofloxacin for UTI in July 2016

• Worsening diarrhea: +ve PCR July 12
• Rx metronidazole, which was repeated in Aug and Sept due to a “lack of 

response” 

• Repeat C diff testing: +ve PCR Jan 5, 2017
• Rx vancomycin taper: ?some improvement of diarrhea

• Worsening diarrhea in Apr 18, 2017: repeat stool testing 
• +ve for Salmonella tennessee, felt to be a self limited infection and should not 

be treated
• -ve for C diff



Case

• Repeat C diff testing May 26, 2017: PCR +ve

• Rx vancomycin taper with no improvement

• Patient and family told that she has rCDI and needs FMT

• Daughter is a lawyer who specializes in medical malpractice

• What would you do?
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Sir Alexander Fleming’s speech at Nobel Banquet
Dec 10, 1945

“…The extraordinary bacteriolytic power of lysozyme- a ferment present in 
our normal cells and secretions…..Unfortunately lysozyme acted most 
strongly on the wrong microbes (from the medical point of view)- those 
which did not infect man- but it had its uses for it paved the way for 
penicillin…”



Global antibiotic consumption by class in 2000 and 2010



Increasing incidence of CDI and rCDI

Ann Intern Med 4 July 2017

43% increase 189% increase



CDI diagnosis



Lab testing for CDI

Test Target Sens (%) Spec (%) PPV NPV TAT (min) Cost ($)

EIA^ Toxin A +B 60 98 < 60 95 20-90 < 20 

GDH Common 
Ag

90 50 High Low 20-90 < 20

PCR* Toxin B 
gene

90 65 Low High 90-200 > 20

^Toxin can remain positive for weeks following anti-CDI Rx
• Do not test for cure

*Molecular testing/PCR for toxin genes does not distinguish between 
infection and colonization

Courtesy of Christine Lee



What is the optimal C diff test algorithm?

Comparison with cell cytotoxicity  Comparison with cytotoxigenic cell culture  



Comparison of CDI test performance with reference 
methods

Comparison with cell cytotoxicity  Comparison with cytotoxigenic cell culture  

Toxin-PCR
GDH-toxin

GDH-PCR



Know your local lab testing algorithm for CDI

• Example: testing algorithm in Edmonton zone, Alberta

• GDH +ve, toxin +ve: toxin positive

• GDH +ve, toxin -ve PCR for toxin gene

• Example: testing algorithm in Calgary zone, Alberta

• GDH used as a screening test

• GDH +ve  PCR for toxin gene

• ++confusion for physicians



Overdiagnosis of CDI in the molecular test era



Recurrent CDI (rCDI)



Altered microbial composition and reduced diversity with 
rCDI

Bacteroidetes

Firmicutes

Proteobacteria

Verrucomicrobia



Timing and risk of CDI recurrence

• A recurrence usually occurs within 2-4 weeks after discontinuation of anti-
CDI Rx

• 8 weeks between episodes of recurrence

• 1st episode 
• Risk of recurrence 20%

• 2nd episode
• Risk of recurrence 30-40%

• 3rd episode 
• Risk of recurrence  > 60%



Distinguishing rCDI from alternative 
diagnoses



Detailed clinical assessment

• Is this similar to previous CDI?

• Is diarrhea intermittent, non progressive?

• What is the responsive to anti-CDI Rx?

• What is the timing of new onset of diarrhea?

• Generally within 8 weeks after completing anti-CDI Rx with a 
recurrence

• Is there underlying diarrheal illness, eg. IBS or IBD? 

• Other associated or atypical symptoms?



Detailed clinical assessment

• Is there an alternative diagnosis? 

• Drugs 

• Undiagnosed IBD

• Post infectious IBS: IBS symptoms absent prior to CDI

• IBD flare

• CDI 

• Post FMT



Detailed clinical assessment

• An alternative diagnosis was found in 25% of FMT referral in one study 



Investigations

• Symptom targeted tests

• C diff testing

• Fecal calprotectin may not be helpful

• Endoscopy

• Can determine IBD disease activity



Case 

• I was not convinced this patient had rCDI

• Patient and family had been told she had rCDI and needed FMT

• FMT was offered

• Temporary improvement in bowel habit

• Advised primary care physician not to repeat C diff testing unless indicated



Conclusions

• CDI and rCDI are on the rise

• Understanding your local CDI testing algorithm is important

• Detailed clinical assessment combined with judicious investigations is 
essential in differentiating rCDI from other conditions
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