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Clostridium difficile Infection 
(CDI)
Anaerobic, gram positive, spore forming bacteria

Most common infectious cause of nosocomial diarrhea 

– Causes <10% or less of hospital onset diarrhea

– Colonization is common 5-20% inpatients

Infection can produce varying illness

– Diarrhea with crampy abdominal pain or distention

– Leukocytosis, fever



C. difficile Diagnosis

Can nurses diagnose by smell?

Survey of 138 nurses at one institution

– Sensitivity 55%

– Specificity 83%

– PPV 35%

– NPV 92%

Nurses were pretty good at ruling it out

Burdette.  Clin Infect Dis.  2007;44:1142. 



Dogs Are Much Better!

C. difficile sniffing dog

– Stool sample sensitivity and specificity 100%

– Detection rounds (N=300)

• 83% sensitive

• 98% specific

BMJ.  2012;345:e7396. 



CDI Diagnosis
Test Detects Time to 

Report
Cost Advantages

Disadvantages

Toxin EIA Free toxin Hours $ Fast, simple, moderate specificity
Poor sensitivity

GDH (antigen) Vegetative 
bacteria

Hours $ Fast, easy, high sensitivity
Poor specificity, needs toxin assay

NAAT (PCR) Toxin gene(s) Hours $$$ Fast, high sensitivity
Low to moderate specificity

Cell culture cytotoxicity 
neutralization assay*

Free toxin 2 to >3 days $$ Excellent sensitivity and specificity
Time consuming and complex

Toxigenic culture* Vegetative 
bacteria or spores

2 to >3 days $$ Excellent sensitivity 
Difficult, time consuming, needs toxin assay

* Gold standards



CDI Testing 
Key Points

Theoretical values of PPV and NPV for  increasing 
CDI prevalence calculated using pooled sensitivity 
(90%) and specificity (96%) which is that of NAAT

Deshpande A.  Clin Infect Dis.  2011;53:e81-90.
Dionne L, et al.  J Clin Micro.  2013;51:3624-30. 

Prevalence of disease has a major 
impact on test interpretation

PCR can detect very low levels of CDI: 
Levels that may not need to be treated 
but may still contribute to transmission

C. Difficile bacterial loads by test result



1416 inpatients tested for CDI (toxin assay)

– PCR testing without results 

– 21% (293/1416) positive by PCR but only 44.7% (131/293) of those positive by toxin 
assay

JAMA Intern Med. 2016;175:1792.  

– PCR+/Toxin- compared to 
PCR+/Toxin+

• Lower CDI bacterial load 

• Less antibiotic exposure 

• Less inflammation 

• Less frequent and shorter 
duration diarrhea

• No CDI related complications

Kaplan-Meier Curves of Time to Resolution of 
Diarrhea by Clostridium difficile Test Group



Patients with positive NAAT and diarrhea (N=122) vs. no diarrhea 
(N=44) had toxin measured using an ultra-sensitive assay

– Toxin levels ranged from 0 to >100,000 pg/ml

Toxin levels did not differentiate symptomatic infections from 
carriers

Pollock NR, et al.  Clin Infect Dis.  2019;68:78-86. 



Guideline Recommendations

Are you using 
testing 

appropriately at 
your facility ?

Use a specific test 
paradigm
• GDH + toxin
• GHD + toxin +/- NAAT
• NAAT + toxin

Ok to use NAAT alone or 
any of the other methods if 
some decision support for 

CDI testing

McDonald LC, et al.  Clin Infect Dis.  2018;66:e1-48.

Do not use NAAT 
(GIP, CDI) alone!!



www.nebraskamed.com/asp

NM CDI Testing Guidelines



Nebraska De-identified 
NHSN Data



Nebraska De-identified 
NHSN Data



Nebraska De-identified 
NHSN Data



Nebraska De-identified 
NHSN Data



What is diagnostic stewardship 
and why do we need it?

• Coordinated systems designed to promote evidence-based 
utilization of diagnostic tests, with the primary goal of 
improving value and care quality and safely reducing cost. 

• Problems with current testing methods: 

– Incorrect interpretation and application to patient’s 
condition

– Lack of test performance parameter knowledge

– Lack of prioritization of the clinical examination

Madden et al. Infection Control Hospital Epidemiology. 2018



Ideal testing method

Marjoria et al. The Journal of Molecular Diagnostics. 2020



Computerized Clinical decision 
support (CCDS)
• Any C. difficile order attempt led to a “soft stop” and a hyperlink to 

C. difficile testing best practices if any of the following conditions 
were present:

– Laxative use within the preceding 48h

– Negative C. difficile test within the previous 7 days

– Positive test within the previous 14 days. 

• Providers were instructed to call microbiology if testing was still 
deemed necessary

• If the provider tried to override the “soft stop”, this led to a second 
“hard stop” that required a passcode from microbiology to proceed 
with testing. 

Mizusawa et al. Clinical Infectious Diseases. 2019.



Computerized Clinical decision 
support (CCDS)

12.6 +/- 1.7  → 9.5 +/- 1.3 (24%, p <0.001) 
Johns Hopkins Hospital

14 +/- 4.2 → 9.6 +/- 3.5 (31%, p < 0.001) 
Suburban Hospital

Mizusawa et al. Clinical Infectious Diseases. 2019.



Safety Concerns

• Significant adverse effects were defined as CDI-
associated death, delayed diagnosis of CDI, or 
associated ileus or megacolon. 

• No predefined adverse events were found in 
patients managed with CCDS 

Mizusawa et al. Clinical Infectious Diseases. 2019.



Multistage Algorithm
• No ideal standalone method exists for the 

diagnosis of C. difficile infection. 

• Multistage algorithms have shown better 
performance and are now recommended by the 
Infectious Diseases Society of America (IDSA), 
Society for Healthcare Epidemiology of America 
(SHEA) and the European Society of Clinical 
Microbiology and Infectious Diseases (ESCMID) 



Commercial Testing VS 
Reference Methods

Single-step testing

Two-step testing

Planche et al. The Lancet Infectious Diseases. 2013



Eliminating Reflex Testing

Khuvis et al. Clinical Biochemistry. 2023



Don’t Forget about Antimicrobial stewardship 
AHRQ Safety program

• The incidence rate of 
hospital-onset C difficile 
LabID events decreased 
from quarter 1 to 
quarter 4 

• 19.5% (95% CI, −33.5% 
to −2.4%, P = .03)

Tamma et al. JAMA Network Open. 2021



Tackling HO - CDI… 

Phase IPhase IIPhase III



Addressing Appropriate 
Testing Practices

• Implemented stricter specimen rejection policy
• Stick test

• Cessation of provider notification regarding 
cancelled tests  



NM Guideline 
Recommendations
Manage diarrhea assuming CDI is unlikely to be the cause

– 50% of people who tested + for CDI had received cathartic agent within previous 24 
hours

Reserve CDI testing to following populations

– Significant diarrhea (>3 BMs in <24 hours) and at least one CDI Sx:

• Unexplained elevation in WBC count or fever (isolated leukocytosis without 
diarrhea is not an indication for CDI testing) 

• New onset abdominal pain and/or distention with diarrhea 

– Severe diarrhea (>7 bowel movements or >1.5L over 24 hours) 

– Persistent diarrhea = significant diarrhea for >24 hours which is not resolved with 
conservative treatment and does not have another explanation 

Do Not Test: asymptomatic, infants (<1 year), formed stool, or “test for cure”

Do not repeat test within at least 7 days 



Addressing Appropriate 
Testing Practices



Addressing Appropriate 
Testing Practices
Implemented new order to ensure appropriate testing



Addressing Appropriate 
Testing Practices

A refreshable report was developed and visible when ordering C diff testing

– Goal of providing pertinent information when ordering test



Addressing Appropriate 
Testing Practices

Hardstop validation tool to decrease duplicate testing and testing when laxative has 
been recently given

– No repeat within 7 days

– No testing within 24 hours of laxative agent being administered 





Addressing Appropriate 
Testing Practices

Improve nursing stool documentation

– Created a standardized tool for nursing stool 
assessment

The 
“Stoo

l 
Tool”



CDI Testing Rate and CDI 
Case Rate CDI Testing Rate

• 2017-18:   12.5/1000 PD
• 2019-6/2020:  7.8/1000 PD
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Conclusions
• Numerous strategies exist for CDI testing

• NAAT testing alone is not an ideal strategy

• Support for appropriate test ordering improves test 
utilization and safely decreases CDI rates (if done 
correctly)
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