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OBJECTIVES

• Discuss the advantages of commercially available Multiplex assays 
in diagnosing various infectious diseases

• Learn about real life challenges in interpretation of these tests

• Understand how the results of these tests impact our quality metrics and 
resource utilization



MULTIPLEX ASSAYS

• Commercial molecular assays that simultaneously detect 
and identify multiple pathogens associated with clinical 
syndromes.

• Syndrome based testing of Bloodstream, respiratory, 
gastrointestinal and central nervous system (CNS) infections



BLOOD STREAM INFECTIONS

• Sepsis is a common and potentially fatal illness
• Rapid institution of appropriate antimicrobial therapy is the 

cornerstone of treatment
• Increasing drug resistance
• Empirical broad spectrum antimicrobial use

• Direct end organ toxicity
• Costs
• Resistance
• C diff





ADVANTAGES

• Very quick
• Highly sensitive and specific
• Detect common resistance genes
• Specific antibiotic therapy
• ? Decreased phone calls
• Minimal hands-on time
• ? Detection of targets despite prior antibiotics



LIMITATIONS

• $$$ - These are add-on tests
• Optimal antibiotic therapy is a team effort
• Only certain resistance markers detected
• False positives

• Pseudomonas, Candida parapsilosis, Proteus sp.
• Species level misidentification

• S. mitis vs S. Pneumoniae
• Gene presence vs Gene expression
• Effect on mortality
• Effect on hospital length of stay
• Rapid clearance of blood stream



VERIGENE GP-BC CONCORDANCE

Dodémont, M et al. European journal of clinical microbiology & infectious diseases. 34.3 (2015): 

473–477.







CHALLENGES AND OPPORTUNITIES

• Polymicrobial bacteremias
• Fastidious organisms

• Coxiella, Rickettsia, Tropheryma

• Direct MALDI-TOF from positive blood cultures
• Multiplex assay on partially incubated bottles
• Direct identification from blood samples



CNS INFECTIONS

• Meningitis / Encephalitis
• Very High Morbidity / Mortality
• Rapid and Specific Treatment Essential

CSF Parameter Normal Viral 
Infection

Bacterial 
Infection

Fungal / TB 
Infection

Opening Pressure 
(mmH2O)

100 - 180 Normal -
Elevated

200 - 500 150 - 340

WBC (cells/µL) 0-5 5 – 1000 100 – 1000 5 – 1000

Protein (mg/dL) < 30 30 - 300 60 - 500 > 60

Glucose 
(%Blood glucose)

> 60 > 60 <45 <45





ADVANTAGES

• Really Really Rapid TAT
• Only 200 µL of CSF
• Multiple common targets



LIMITATIONS

• Bacterial meningitis is relatively rare in US
• S. pneumoniae, H. influenzae, N. meningitidis
• Dependent on immunization rates

• Post-surgical infections
• S aureus, Candida sp, Cutibacterium sp, Gram negatives

• False positive results for S. pneumoniae
• $$$ cf. CrAg
• False negative with Cryptococcus sp.
• Detection of multiple pathogens



Leber, A.L. et al. Journal of Clinical Microbiology. 2016;54(9):2251-2261



CASE SCENARIO

• A 79-year-old male presets to the hospital with worsening 
confusion for 2 months. He has a history recent 
chemotherapy for breast cancer and is also on Prednisone 
for myasthenia gravis.

• MRI image is shown
• Possible mets vs other etiology
• CSF analysis is performed



CSF Parameter Result

Opening Pressure Not measured

WBC 34 cells/µL; 47% N, 35% L, 18% M

Protein 49.2

Glucose 55

Gram stain Yeast







CASE SCENARIO

• A 39-year-old male with history of IVDU, HIV and syphilis 
presented to the hospital with 2 weeks of fever and 
confusion. This prompted MRI of the brain. The findings are 
shown on the next slide. He has no history of 
immunosuppression.





Pilmis B. et al. Transplant Infectious Diseases. 2020;22(4):e13263



GASTROINTESTINAL INFECTIONS

• 2 billion cases / yr worldwide
• Major cause of mortality among children < 5
• Primarily in developing countries
• Primary mode of transmission: Contaminated food and 

water
• Large number of pathogens
• Travel, Migration, Food supply chains



SYNDROMIC TESTING

• Targeted testing less feasible; costs can accumulate
• Traditionally, stool culture
• Replaced by multiplex
• Multiplex provides rapid TAT
• Minimal amount of stool
• Detection of outbreaks



Ramanan, P. et al. Clinical Microbiology Reviews. 2018;31(1):e00024-17



LIMITATIONS

• $$$
• ≥ 2 pathogens in up to 16% samples

• EPEC and EAEC most frequent "co-pathogens"
• Clinical significance of EPEC and EAEC unclear
• 20% of children colonized

• Colonization vs Infection
• Free DNA/RNA vs infectious organism
• ?Isolate and / or ?treat

• Lack of Susceptibility Testing



C DIFF

• Most common hospital acquired infection
• Associated with high rates of antibiotic utilization
• However, 20% patients colonized
• Simultaneous administration of:

• Laxatives
• Contrasts
• Tubal Feeding

• Quality metrics – Are we measuring the right target?



CASE SCENARIO

• A 51-year-old male with common variable 
immunodeficiency and history of multiple opportunistic 
infections presents with acute on chronic abdominal pain 
with blood in stools. He has had multiple prior admissions 
for the same problem. However, this time, he is in septic 
shock. A CT abdomen is performed, and findings are as 
follows:







Ramanan, P. et al. Clinical Microbiology Reviews. 2018;31(1):e00024-17



RESPIRATORY INFECTIONS

• Common cause of morbidity and mortality
• Wide array of pathogens
• Similar clinical syndrome
• Multiplex assays can identify many common pathogens
• Rapid TAT
• Almost POC testing
• Higher sensitivity compared to Ag or cultures
• Potential for cost savings
• Potential for decreased antimicrobial use



LIMITATIONS

• Co-infections
• Colonization vs Infection
• Susceptibility testing
• $$$

• Still less than shell vial culture or and DFA staining

• No specific treatment for most viruses
• Potential for decreased antibiotic prescriptions
• Lower odds for admission
• Lower odds for unnecessary imaging
• Lower length of hospital stay
• Increase in duration of isolation
• Provides sense of closure

Subramony, A. et al. J Pediatr. 2016;173:196-201



CASE SCENARIO

• A 43-year-old lay with DM2 and Class III obesity presents 
with severe shortness of breath, fever and cough. She is 
found to be severely hypoxic and intubated in the ER. CXR & 
CT are performed.



RESPIRATORY SPECIMEN TESTING

Sputum Culture

Methicillin Susceptible 
Staphylococcus aureus



FUTURE OPPORTUNITIES AND CHALLENGES

• Multiplex assays for Sterile body fluids
• Pleural fluid
• Peritoneal fluid
• Synovial fluid

• Colonization vs Infection
• Effect of prior antimicrobial therapy
• Cost
• Multiplex assay after inoculation in blood culture bottles
• Polymicrobial infections
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