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Objectives

Innovations in Diagnostic Testing

1. Methicillin-resistant S. aureus (MRSA)

2. Vancomycin-resistant enterococci (VRE)

3. Clostridium difficile (CDI)













Bad Bugs, No Drugs (www.idsociety.org)

Superbugs in the US



CDI in the US

McDonald LC et al.  EID 2006;12(40):409-415



www.globeandmail.com (March 27, 2008)
www.phac-aspc.gc.ca/nois-sinp/survprog_e.html (CNISP site) 

MRSA in Canada

Incidence rate per 

1000 patient admissions



www.phac-aspc.gc.ca/nois-sinp/survprog_e.html (CNISP site)

VRE in Canada



CDI in Canada

www.phac-aspc.gc.ca/nois-sinp/survprog_e.html (CNISP site)
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MRSA



Available Methods - MRSA

• Traditional Screening Agar +/- broth enrichment 

– Mannitol salt agar with oxacillin

– Mannitol salt agar with cefoxitin

• Chromogenic Agar

– Now the mainstay for most laboratories

– Many brands

– Biorad MRSA Select and Oxoid Denim Blue most 

popular given improved Sn/Sp and TAT compared 

with mannitol salt agar



Mannitol-Salt Agar



Oxoid Denim Blue



Biorad MRSA Select



Available Methods - MRSA

• PCR

– More recently introduced



Available Methods - MRSA

• PCR

– More recently introduced

1. BD GeneOhmTM MRSA 

Assay

2. Cepheid GeneXpert 

MRSA or MRSA/SA 

Assay



BD GenOhmTM







Cepheid GeneXpert











Test Characteristics - MRSA

• Compared to confirmed positive by any method*:

Method Sensitivity Specificity

Chromogenic agar 90-99% 96-100%

PCR (BD GeneOhm) 93-100% 89-95%

PCR (Cepheid GeneXpert) 98% 90%

Kumar JCM 2008;46(5):1577-1587
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*False positive due to 

mec-dropouts in 

cassettes



Summary of Methods - MRSA

Method Sn Sp TAT Labour/skill 

intensive?*

Chromogenic agar   24h N

PCR (BD 

GeneOhmTM)

 +/- 2-3h* Y

PCR (Cepheid 

GeneXpert)

 +/-* 75min N

*defined as either requiring a lot of labour or specialized skill sets
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Available Methods - VRE

• Traditional Screening Agar +/- broth enrichment 

– Mainstay for most laboratories

 Bile esculin azide agar with 6-8 mg/L vancomycin

 mEnterococcus agar + 6mg/L vancomycin 
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Available Methods - VRE

• Traditional Screening Agar +/- broth enrichment 

– Mainstay for most laboratories

 Bile esculin azide agar with 6-8 mg/L vancomycin

 mEnterococcus agar + 6mg/L vancomycin

• Chromogenic Screening Agar

– Biomérieux ChromID VRE recently introduced

• PCR

– More recently introduced

1. Roche LC vanA/vanB 

assay

2. BD GeneOhmTM VanR 

Assay



Biomérieux ChromID VRE



Roche LC vanA/vanB Assay

Targets vanA, 

vanB, vanB2/3 

differentiated 

by melting 

curve analysis



Test Characteristics - VRE

• Compared to confirmed positive by any method*:

Method Sensitivity Specificity

Traditional agar 88-90% 73-79%

Chromogenic agar 86-96%    

(55-73%)*

85-100%   

(74%)

PCR (Roche LC vanA/B) 100% 96-100%*   

(30-36%)

PCR (BD GeneOhm VanR) 95-98% 87-88%*

Ledeboer et al.  Diagn Microbiol Infect Dis 2007;59(4):477-9; 
MSH/Shared Laboratory Data; Kumar JCM 2008;46(5):1577-1587
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vanB E. faecalis
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Test Characteristics - VRE

• Compared to confirmed positive by any method*:

Method Sensitivity Specificity

Traditional agar 88-90% 73-79%

Chromogenic agar 86-96%    

(55-73%)

85-100%   

(74%)

PCR (Roche LC vanA/B) 100% 96-100%*   

(30-36%)

PCR (BD GeneOhm VanR) 95-98% 87-88%*

Ledeboer et al.  Diagn Microbiol Infect Dis 2007;59(4):477-9; 
MSH/Shared Laboratory Data; Kumar JCM 2008;46(5):1577-1587

*False positive vanB2/3

due to other organisms 

carrying this van 

determinant
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Summary of Methods - VRE

Method Sn Sp TAT Labour/skill 

intensive?

Traditional agar   84% 72-96h 

(up to 5d)

N

Chromogenic agar +/-*  86% 24h  

(up to 96h)

N

PCR (Roche LC 

vanA/B)

 * <4h* Y

PCR (BD 

GeneOhmTM VanR)

  <4h* Y
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Clostridium difficile



Available Methods – C. difficile

• Enzyme Immunoassay 

– Mainstay for most laboratories

• Cytotoxicity Assay 

– Excellent specificity
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Test Characteristics – C. difficile

• Compared to toxigenic culture:

Method Sensitivity Specificity

EIA 57-64% 99-100%

Cytotoxicity Assay 64-76% 99.6-100%

PCR (BD GeneOhmTM) 92-94% 98%

ICAAC 2008 Abstracts:  D-2274, D-2276, D-2279, D-2281
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Summary of Methods – C. difficile

Method Sn Sp TAT
Labour/skill 

intensive?

EIA   <4h N

Cytotoxicity Assay   48-72h Y

Toxigenic Culture   72-96h Y

PCR (BD GeneOhmTM)   <2h* Y
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Cost-Effectiveness 
Analyses



Cost Comparison

Method Cost/test

Traditional <$1

PCR (BD GeneOhmTM) $20-30

PCR (GeneXpert) $40-50
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Cost-effectiveness Analyses

• Increased Costs to Laboratory Budget

• Benefits

– Increased sensitivity

– Decreased TAT

• Faster implementation and removal of precautions

• Reduced transmission

• Reduced colonization and infections

Savings to hospital in infection control and 

clinical care budget



www.cadth.ca
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Additional Reading

• Malhotra-Kumar S et al. Current trends in 

rapid diagnositc for methicillin-resistant 

Staphylococcus aureus and glycopeptide-

resistant Enterococcus species.  Journal of 

Clinical Microbiology 2008;46(5):1577-1587



Questions?


