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» Background for Clostridium difficile
» Compare various tests for C. difficile toxins
« Discuss various toxin testing algorithms

* Review the FDA approved molecular toxin
tests

 Acceptable specimens for toxin testing
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Pathogenicity Locus
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Spigaglia P and Mastrantonio P. J Clin Microbiol. 2002 Sep;40(9):3470-5.

MacCannell DR, et al. J Clin Microbiol 2006; 44: 2147-52
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Antimicrobial exposure prior 2-3 months
Acquisition of C. difficile

Healthcare exposure in prior 2-3 months
Advanced age

Underlying illness

Immunosuppression

Tube feeds

? Gastric acid suppression

6 PrOHEALTH CARE

1. Ingestion
of spores transmitted

from other patients

via the hands of healthcare
personnel and environment
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3. Altered lower intestine flora
(due to antimicrobial use) allows 4. Toxin B & A Production
proliferation of leads to colon damage
C. difficile in colon +/- pseudomembrane
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Sunenshine et al. Cleve Clin J Med. 2006;73:187-97.
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Hospital-acquired, hospital-
onset: 165,000 cases, $1.3
billion in excess costs, and
9,000 deaths annually

Clestridium difficile Hospitalizations

Hospital-acquired, post-
discharge (up to 4 weeks):
50,000 cases, $0.3 billion in
excess costs, and 3,000
deaths annually

Nursing home-onset:
263,000 cases, $2.2 billion
in excess costs, and 16,500
deaths annually

Campbell et al. Infect Control Hosp Epidemiol. 2009:30:623-33. Dubberke et al. Emerg Infect Dis. 2008;14:1031-8.
Dubberke et al. Clin Infect Dis. 2008;46:497-504. Elixhauser et al. HCUP Statistical Brief #50. 2008.

a PROHEALTH CARE

3/4/2011

Antimicrobial therapy
Disturbed colonic microflora

C. Difficile exposure and colonization

Acquisition of toxigenic C. difficile

Toxin B & Toxin A production
Advanced age CDI
Underlying
iliness  cpI due to recent (re)acquisition of C. difficile
Incubation period unknown: <7 days to several weeks?
Antimicrobial exposure may or may not precede acquisition
The two appear to be in proximity

overgrowth
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Age-Adjusted Death Rate* for
Enterocolitis Due to C. difficile, 1999-2006

2.5+
— Male
— Female
2.0 = White
= Black

— Entire US population
1.5

Rate
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Year
*Per 100,000 US standard population

Heron et al. Natl Vital Stat Rep 2009:57(14).
Available at http://www.cdc.gov/nchs/data/nvsr/invsr57/nvsr67_14.pdf
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» Cytotoxin Neutralization Assay

* Microwell EIA

* Rapid Cartridge EIA

+ GDH Based Combination Procedures
* Molecule Procedures

» Toxigenic Culture
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EIA Toxin Molecular
Negative Assay

August 24, 2010
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One Pos. Molecular
One Neg. Assay

Pos.= Pos.
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August 24, 2010
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+ BD GeneOhm™ Cdiff Assay

» Gen-Probe Prodesse® ProGastro™ Cd
» Cepheid® Xpert C. difficile

* Meridian illumigene™ C. difficile
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Specimens Add buffer,

Vortex & Dilule_lmernal Con_tr_ol. 110 ul of nuclei_c
spin Combine 20 pl clarified acid for analysis
stool and 10 pl
Clarified Internal Control
Stool

Run Lysis, Add Beads

Perform extraction
and elute in 110 pl
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Molecular
Assay

August 24, 2010
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Extracted nucleic acid

Mastermix

Prepare controls

Combine 5 ul of nucleic acid &
20 l of Mastermix in reaction
tube

-

Insert each reaction tube
in SmartCycler

Program instrument and
run assay
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» Only diarrheal stools (= 3/day) should be Tt 2 Modelof Resats o Trigeei Gl i Deeclion W Tesing b Repesid
submitted for testing (no asymptomatic = ] wer
patient stools) T e TR R R MR RLL oo

» Only a single specimen should be tested

* Test should be used for diagnosis only and
not “test-of-cure”

» One specimen per 7 days
+ Children < 1 year old?
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Aichinger et.al. J Clin Microbiol 2008;46:3795-3797 Luo and Banaei, J Clin Microbiol, 2010;48:3738-3741
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Clostridium difficile

Navigating the Testing Options for Diagnosis

BY GLEN HANSEN, PHD, STEFHEN BLATT, M, STEFHEN M. BRECHER, PHD, ERIK DUBBEIRKE, MD,
AND PRESTON DORSETT, PHD
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POINT-COUNTERPOINT
What Is the Current Role of Algorithmic

Approaches for Diagnosis of
Closiridium diflicile Infection?”
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+ Incidence of CDlI is increasing
+ Many C. difficile toxin testing options
* Molecular assays perform very well

« If not solely molecular, use a multi-step
algorithm

+ Test only patients with diarrhea

» Repeat testing for toxin within 7 days of
little value
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