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Learner Objectives
 Identify risks associated with C. difficile infection (CDI)

 Review the challenges in the diagnosis and reporting of 

CDI

 Discuss the practices in C. difficile diagnosis and the most 

recent guidelines on CDI diagnosis, management and 

prevention



Why is there interest in CDI?
 CDI places a high burden on healthcare:

 250,000 hospitalizations

 14,000 deaths per year

 3.2 billion dollars in excess costs annually in the US (2000-2002)

 CDI was categorized by CDC as an urgent threat to patient safety

 California requires hospitals to report hospital onset (HO) CDI to 
NHSN through LAB-ID event module

 CDI is one of the Hospital Acquired Conditions (HAC) included in 
the HAC Reduction Program



What is CDI?
 Clostridium difficile infection (CDI) is the most common cause of healthcare

associated diarrhea

 Toxins A and B produced by the C. difficile cause CDI

 Manifestations of CDI vary from colonization without symptoms, mild

diarrhea, colitis, to pseudomembranous colitis

 Risk factors:
 Advanced age
 Prolonged admission
 Antibiotics
 GI surgery
 GI procedure
 Tube feeding
 Chemotherapy
 Immunosuppression
 Gastric acid suppressants

 Definition of CDI:

 Presence of diarrhea (≥3 unformed stools in ≤ 24 hours AND

 A stool test result positive presence of toxigenic C. difficile or its toxins or colonoscopic or 

histopathologic findings of pseudomembranous colitis
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CDI by Disease Severity

Humphries et al JCM 2013; 51: 869-873



Hospital Onset C. difficile Infections 

 The state of California has disproportionately high numbers of HO CDI with 
Orange County the highest in the nation 

 SIR model incorporates testing method (PCR vs. toxin testing)

 SIR model does not adjust for BMT or solid transplant populations, two groups 
known to be at very high risk

 The SIR model is not changing in the foreseeable future







Laboratory diagnosis of CDI

Surawicz et al. Am J Gastro 2013;108:478-498



Sensitivity and specificity of the tests

Crobach et al. Clin Micro and Infect 22 (2016) S63eS81



Positive predictive value (PPV) and negative

predictive value (NPV) by CDI prevalence

Crobach et al. Clin Micro and Infect 22 (2016) S63eS81



PCR alone likely overdiagnoses CDI

 Polage et al from UC Davis, found that 55.3% (162/293) of 
patients positive for PCR were negative for C. difficile toxin.  

 PCR positive/C. diff toxin negative patients had similar outcomes 
to those who were PCR negative.

Caveat: Switching to toxin alone will result in a significant 
decrease in the expected cases, thus reduction in the SIR would 
be far less than a 55% improvement

 These data suggest that a large proportion of CDI diagnosed by 
PCR represents colonization rather than actual infection

Polage et al. JAMA Intern Med 2015;175:1792-1801



Polage et al. 2015 Limitations

Polage et al. JAMA Intern Med 2015;175:1792-1801



Kaplan-Meier Curves of Time to Resolution of 

Diarrhea by C. difficile Test Group

Polage et al. JAMA Intern Med 2015;175:1792-1801



 Study was based on testing not on diarrhea

 30% did not have diarrhea, ie ≥3 stools per day

 Median stools/day were 5 in the tox+/PCR+ vs. 3 tox-/PCR+ vs. 3 
tox-/PCR-

 2.3% in tox+/PCR+ vs. 19.8% in tox-/PCR+ vs. 16.4% in tox-/PCR-
were on metronidazole or vanco within 48h before day 1

 100% vs. 40.7% vs. 33.3% on metronidazole or vanco within 14 
days

 57.3% vs. 21.6% vs. 12.2% on metronidazole or vanco between 15 
and 30 days

Polage et al. - Limitations

Polage et al. JAMA Intern Med 2015;175:1792-1801



16

Performance of C. diff toxin enzyme immunoassay 

and PCR Stratified by Disease Severity

Humphries et al JCM 2013; 51: 869-873



Guidelines for CDI diagnosis in adults

ESCMID, GI society, IDSA/SHEA

ESCMID      2016 GI Society

2013

IDSA/SHEA

2010

MD order only No N/A N/A

Testing algorithm Yes, 2 step

starting with NAAT 

or GDH, then EIA 

if positive

NAAT preferred or

2 or 3 step

algorithm with

subsequent toxin

NAAT preferred or

2 or 3 step

algorithm with

subsequent toxin

Unformed stool

only

yes yes yes

Test of cure No No No

Repeat test within

same episode

No No No



Crobach et al. Clin Micro and Infect 22 (2016) S63eS81



Crobach et al. Clin Micro and Infect 22 (2016) S63eS81



The four legged stool of Hospital 

Onset C. difficile

 Over sensitivity of PCR test compared to two step 
resulting in inclusion of patients colonized with 
Clostridium difficile vs. true C. difficile colitis

 Failure to test patients with diarrhea in a timely 
fashion (ED vs. inpatient)

 Testing for diarrheal illness in patients on laxatives

 Information systems currently limit our ability in 
identifying high risk antibiotics upfront



No diarrhea = No testing

 About a third of patients tested do not have diarrhea

 ≥ 3 unformed stools/day

Proposed action:

 Introduce the Bristol Stool Chart

 Empower nurses to alert MD that CDI testing order should 
be discontinued

 Use diarrhea decision tree





UC San Francisco’s Diarrhea Decision Tree



Diagnosis of CDI in the ED: Not always a 

priority in patients awaiting admission

 Hospital Onset is defined as cases of C. difficile on calendar 
day 3 or beyond (regardless of described symptoms)

 About a third of HO-CDI were diagnosed on D3 and D4

Proposed action:

 Increase testing in the ED

 Use GI NAT in ED



Use of laxatives
• Survey of 30 hospital onset randomly selected CDI cases

– Confidence interval (+ 16.4%)

– Some patients continued to receive laxatives the entire duration 

of the 10 days surveyed

Proposed action:

 Use diarrhea decision tree

%  on laxatives 

2 days before 

+ PCR

% on laxatives 

the day before 

+ PCR

% on laxatives

the day of      

+ PCR

% restarted on 

laxatives <7 days 

after + PCR

56.7% 53.3% 53.3% 43.3%



Additional action items to decrease HO CDI

 Collaborative work group (ED, Hosp Medicine, ID):
 Achieve timely testing of CDI in ED ✔

 Integrate the Bristol Stool Scale ✔

 Implement assessment of laxative use before ordering CDI test ✔

 Adapt UCSF diarrhea decision tree and integrate within EPIC ✔

 Opportunity to use two step testing in difficult clinical scenarios (for 
example IBD and GVHD patients) 



C. difficile order set in EPIC



Hospital Onset (HO) C. difficile Infections 

reporting to NHSN 

 If the SIR for C. difficile is 1.4, meaning that the hospital has 40% more 

hospital onset C. difficile than CMS expects or, in patient terms, 60 

more cases a year.

 SIR model incorporates testing method (PCR vs. toxin testing)

 SIR model does not adjust for BMT or solid transplant populations, 

two groups known to be at very high risk

 The SIR model is not changing in the foreseeable future

 If the community onset (CO) rate is high, the expected 

number of hospital onset (HO) is going to be higher

 Voluntary reporting of CO-CDI into NHSN should be encouraged!



Surawicz et al. Am J Gastro 2013;108:478-498



Infection Prevention Precautions

Surawicz et al. Am J Gastro 2013;108:478-498



Thank you! Questions?


