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Learning Objectives

• Review the latest ASM C. difficile meta-analysis for NAAT testing

• Discuss IDSA guidelines and how guidelines fit into clinical diagnosis

• Review analytical detection vs. clinical diagnosis

• Identify and describe the various diagnostic test methods (including EIA, PCR 
and other molecular methods)



Agenda
• Clostridioides difficile (C. difficile) characteristics

• Overview of diagnostic assays 

• Preanalytical Considerations

• Questions identified for Systematic Review

• LMBP Process

• Assays Evaluated in this Systematic Review

• Recommendations

• Alignment with IDSA Guidelines

• Summary
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C. difficile

• Anaerobic, Gram – positive bacillus

• Most common healthcare-associated infection in US

o Community- and hospital-acquired diarrheal disease 
globally

o 500,000 cases annually in the US

o $4.8 billion for acute care facilities

• Optimal method of diagnosing C. difficile Infection 
(CDI) remains controversial
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C. difficile Testing Considerations

1. Diagnosis of CDI requires clinical and laboratory assessment 

2. Testing is Analytical in nature and independent of the Clinical presentation

3. Two testing strategies: 1) Direct NAAT; 2) Algorithmic

4. Pre-test probability

5. Formal Laboratory and Clinical Definition of CDI lacking
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Laboratory Assays for the Detection of C. difficile

• Toxigenic Culture (TC)

• Cell Cytotoxicity Neutralization Assay (CCNA)

• Enzyme Immunoassay (EIA)

o Glutamate Dehydrogenase (GDH)

o Toxin 

• Polymerase Chain Reaction (PCR) 

• Loop-mediated Isothermal Amplification (LAMP)

Fang, F. C., C. R. Polage, M. H. Wilcox. JCM, 55, 2017: Point-Counterpoint
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Diagnostic Testing Strategy

1. Direct PCR/LAMP

2. Algorithmic

a. GDH plus Toxin: 2-step

b. NAAT plus Toxin: 2-step

c. GDH plus Toxin plus NAAT (confirmatory if toxin is neg)
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Questions for Systematic Review

• What is the diagnostic accuracy of NAAT only versus TC or CCNA for detection 
of C. difficile toxin gene?

• What is the diagnostic accuracy of a GDH-positive EIA followed by NAAT versus 
TC or CCNA for detection of the C. difficile organism/toxin gene?

• What is the diagnostic accuracy of a GDH-positive/toxin-negative EIA followed 
by NAAT versus TC or CCNA for detection of the C. difficile organism/toxin/toxin 
gene?

• What is the increased yield of repeat testing using NAAT after an initial 
negative result for C. difficile detection of the toxin gene?
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Goals of Analysis

• Evaluate the effectiveness:

1. the diagnostic accuracies of NAAT-only and algorithmic (“two-step” or “three-step”) testing 
strategies, including detection of toxin or GDH in addition to NAAT

2. the diagnostic yield of repeat testing after an initial negative NAAT result

Seek evidence using LMBP Systematic Review Process: 
translate results into evidence-based recommendations.
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Laboratory Medicine Best Practices (LMBP) Process

LMBP A-6 Cycle

o a validated evidence review and evaluation method for quality improvement in laboratory 
medicine (www.cdc.gov/labbestpractices/index.html; 
https://www.cdc.gov/library/researchguides/systematicreviews.html)

Designed to assess the results of studies of practice effectiveness to derive 
evidence-based practice recommendation

Review Coordinator, Technical Coordinator, Statistician (experienced in quantitative 
evidence analysis), volunteer faculty (expert panel) trained in the application of the 
LMBP methods
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Fundamentals of an Evidence-Based Approach 

ASK

ACQUIRE

APPRAISEAPPLY

ASSESS A 6
Cycle

LABORATORY QUALITY GAP/POLICY PROBLEM

ANALYZE APPRAISEAPPLY

ASSESS

ANALYZE
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Ask

Apply

Assess

Appraise

Acquire

Analyze

A6
Cycle
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Analytical Framework
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Likelihood Ratio
Positive Likelihood (+LR)

Negative Likelihood (-LR)

Substantial Effect Rating: if +LR is >10 and –LR is <0.1

Moderate Effect Rating: if +LR is >10 and –LR is >0.1 or +LR is <10 and –LR is <0.1

Minimal Effect Rating: if +LR is <10 and –LR is >0.1 

Cutoffs represent thresholds for “high” clinical validity, or a “high” test information value 
(e.g., for determinations of post-test probability of disease for individual patients

LOUISVILLE.EDU



Likelihood Ratio Scatter Matrix
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Study Selection Flow Diagram
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Diagnostic Accuracy
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Accuracy of Reference Methods (TC, CCNA)
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NAAT-only Detection of C. difficile
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GDH/NAAT Detection of C. difficile
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GDH/Toxin/NAAT Algorithm
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NAAT Alone vs Algorithmic Testing
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Strength of Evidence of Selected Papers
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ASM Recommendations
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IDSA Guidelines,CID 2018:66
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Diagnosis: What is the Best Testing Strategy to 
Diagnose CDI in the Clinical Laboratory?

1. Tests for C. difficile or its toxins should be performed ONLY diarrheal 
(unformed) stool, unless ileus due to C. difficile is suspected

2. Do not test stool from asymptomatic patients

3. Do not perform “test of cure” testing

4. Repeat testing during same episode of diarrhea is of limited value and should 
be discouraged…..one week following initial testing

Cohen, S. H., et al., 2018.  Infect Control and Hospital Epidemol, 31: 431-455 (SHEA – IDSA Guidelines)
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Summary and Conclusions

• LMBP process targeted diagnostic accuracy, not clinical specificity

• Recommendations are Evidenced-based (Meta-analysis)

• NAAT-only, GDH/NAAT algorithmic testing, and GDH/toxin/NAAT algorithmic 
testing are recommended practices for detection of C. difficile 
organism/toxin/toxin gene

• Insufficient evidence regarding value of repeat testing

• Value of diagnostic tests dependent on probability or likelihood of the patient 
having CDI: clinical assessment is critical
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