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Three Critical Issues for Diagnostics 

* Multiple rapid technologies available that provide 
accurate diagnosis of infectious diseases often in <1 hour, 
but uptake by laboratories has been slow 

* Rapid diagnostics can improve antimicrobial stewardship 
but often need an intermediary, such as a PharmD, to 
ensure results are used in a timely manner 

* Rapid diagnostics are expensive for the laboratory, but 
can result in substantial savings to the healthcare 
system.  Unfortunately, budgets are often siloed, so the 
positive benefits are not realized 
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Molecular Methods Change the Paradigm 
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* Examples of Molecular Diagnostics for Blood 
Cultures: S. aureus, MRSA, CoNS 

PNA -FISH ~ 30 min. 
Rapid MRSA screen 

GPC in clusters 

Commercial  

PCR +/- array 

     Multiplex Verigene 
Panel, including 
staphylococci (3 hrs) 

MRSA/SA detection Xpert, (~1 hour) 

BioFire Filmarray: S. aureus, 26 other pathogens and  
limited resistance genes (1 hour) 

MALDI-TOF 



(cost) 



How is the Diagnostics 
Landscape Changing? 

Faster time to result 
(15 minutes) 

for single nucleic acid 
assays 

e.g., influenza 

More targets (>20) for blood, 

respiratory, gastrointestinal 

and meningitis/encephalitis 

panels 



GeneXpert® 
Omni 

A New Generation of Rapid, Point 
of Care Diagnostic Platforms 



Example of Panel for 
Positive Blood Cultures 
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Rapid ID led to earlier escalation of antimicrobial therapy  

but antibiotic stewardship intervention was required for de-escalation 

Impact on Antimicrobial Stewardship 



Impact on Clinical, Microbiologic, and Cost Outcomes 



“…rapid diagnostic testing for S. aureus,  including detection of methicillin 
resistance, in ED patients with cutaneous abscesses improved antibiotic 

stewardship..” 

- = improvement 



Where can we improve diagnosis, 
optimize therapy, and achieve cost 

efficiency? 

* Septic patients who need the correct antibiotic 
therapy rapidly  

* Patients attending sexually transmitted infection 
clinics: Neisseria gonorrhoeae and Chlamydia 
trachomatis 

* Patients with suspected tuberculosis and influenza 

* Children in the Emergency Department with 
meningitis 



Isolates with elevated cefixime MICs in the United States by region: 

Increases driven by men who have sex with men 



Novel Approach to POC Testing for STIs 



•  In this model, using Xpert CT/NG as a POCT for same day 
diagnosis would save an estimated £14.5 million annually  

•  Would prevent 95,000 unnecessary treatments per year 

•  Would prevent 17,561 transmissions of disease annually 

•  Would prevent 189 cases of pelvic inflammatory disease 

•  Would significantly reduce patient anxiety for those getting 
negative results the same day versus 10 days 

•  In reality, results exceeded expectation.  Testing volume 
increased from 10,000 specimens/year to >120,0000/year 



From:Boehme,	  et.al.	  NEJM	  363:1005.	  Sept.	  9,	  2010	  	  
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The Clinical Case for Innovation - Redefining Patient Care 

Brian J Silverstein, MD and Leslie A Wainwright, PhD, November 3, 2005 

* PCR Can Improve Patient Management and Avoid 
Unnecessary Antibiotics 

Child comes to Emergency Department with symptoms of  meningitis;  

CSF is sent to laboratory for Enterovirus testing, including PCR 
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* Fast, Moderately Complex, Molecular Tests 
Can be Performed Almost Anywhere  

Within the hospital 
Micro Lab ** 

Oncology 

Core Lab Ob/Gyn 

Emergency Department 

ICU 

**Micro lab provides oversight for quality assurance 

•  Satellite/Reference Labs 
•  Outpatient Clinics 
•  Surgery Centers 
•  Retail Pharmacies 
•  Urgent Care 
•  POC molecular tests now 

available 

Beyond the hospital 



•  230 prospectively collected samples  

•  Routine testing positive pathogens in 19 (8.3%) samples,  

•  Filmarray  identified 76 (33.0%)  

•  Luminex identified 69 (30.3%)  

•  C. difficile (12.6 to 13.9%) and norovirus (5.7 to 13.9%) were  
the two pathogens most commonly detected by both assays 

•  FilmArray and Luminex panels identified mixed infections  
in 21.1% and 13.0% of positive prospective samples,  
respectively, mostly enterpathogenic E. coli and Yersinia 

Big jump in positives;  
Infection or colonization? 
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* Recapping Critical Issues to Consider for 
Molecular Testing 

* Many patient populations would benefit from rapid results 
for infectious diseases to guide appropriate therapy and 
infection control decisions 

* Published studies have demonstrated cost-effectiveness of 
rapid tests, but each institution is different.   

* Each laboratory needs to determine likely cost 
effectiveness in their setting and work with pharmacy, 
infection prevention, and infectious disease services to 
build the business case for rapid diagnostics 

* Antibiotic stewardship programs can ensure that rapid 
molecular results are translated into therapeutic changes 
rapidly 
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