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Clinical Scenario #2
29 year old active duty Naval officer currently in medical school, 
recently returned from a overseas rotation in Kenya, is admitted with 
new onset of fever and headache. His son goes to daycare and comes 
home frequently with upper respiratory infection symptoms, but last 
week had a bad cold along with diarrhea. Patient is mildly confused and 
has a stiff neck. Lumbar puncture is performed and labs show signs of 
infection that are inconclusive in differentiating between a bacterial, 
viral or fungal cause. Patient is started empirically on vancomycin, 
ceftriaxone, and dexamethasone…



Viral Culture and Identification 
Timeline

Next day 
(M-F) 1-5 days

Total time to ID: 1-6 days

• Alternative: Direct Detection
– Rapid Antigen tests (Flu, RSV)
– Nucleic acid via PCR/RT-PCR 





Nucleic Acid-based Diagnosis of 
Infectious Diseases

• Made possible by 3 key principles:
– All (?) infectious agents contain nucleic acids:

• DNA, RNA or both
– Unique nucleic acid sequences can be 

identified that are specific for an organism 
(and only that organism)

– Probes can be designed to bind to these 
organism-specific sequences in                        
a process known as                              
hybridization



Polymerase Chain Reaction (PCR)

• PCR can synthesize and exponentially amplify nucleic 
acid sequences in vitro (10 7 copies in minutes)

http://openwetware.org/wiki/BME103:T130_Group_6

1 cycle = 2 Amplicons

2 cycles = 4 Amplicons

3 cycles = 8 Amplicons

4 cycles = 16 Amplicons

5 cycles = 32 Amplicons

6 cycles = 64 Amplicons

7 cycles = 128 Amplicons

30 cycle = 1,073,741,824 Amplicons



Polymerase Chain Reaction (PCR)
Gel Electrophoresis

• Uses an electric field to separate nucleic acids. 
• DNA moves toward the cathode
• Molecules of the gel polymer impede the fragments of 

nucleic acid. Larger pieces are impeded more than 
smaller pieces

• Smaller pieces move faster.



Real-time PCR (RT-PCR)

• Detection of product in solution in real time
• Amplification of target with target-specific primers, in the 

presence of signal probes
• Examples

– FRET
– TaqMan
– Molecular Beacon
– (SYBR Green)



Roche COBAS® 
TaqMan™48 and Ampliprep Systems

• TaqMan Analyzer
• Real-time automated TaqMan™

PCR system
• Two independent 24-well thermal 

cyclers
• Assay time 90-120 minutes
• No open reagents/fluids

• Ampliprep
• Automatic extraction
• Pre-packaged, self-sealing reagent 

cassettes
• Up to 72 specimens at a time 

running up to 4 protocols 
simultaneously

• Used for HBV, HCV, CMV testing

• Monday-Friday, 0700-1530 ONLY



UW Virology



• Automates and integrates into a single disposable 
cartridge:
• Sample purification
• Nucleic acid amplification using RT-PCR
• Detection of the target sequence

• Prep in minutes, 60-75 minute turnaround time, 24/7

Cepheid GeneXpert®



• Currently used for detecting:
• Clostridium difficile (stool)
• Enterovirus (CSF)
• Group B Streptococcus (Vaginal Swab)
• Influenza A/B (UTM)
• MRSA (Nares swab)
• MRSA (Blood culture)
• C. trachomatis/N. gonorrheae (Swabs)
• Mycobacterium tuberculosis 

(Sputum/BAL)

Cepheid GeneXpert®



BioFire FilmArray®
Nested Multiplex PCR (nmPCR)
• High-sensitivity assay for large 

panel of biological agents



• FDA-approved
– Respiratory Panel – 20 pathogens
– GI Panel – 22 pathogens 
– Blood Panel – 24 pathogens and 3 antibiotic resistance 

genes
– Meningitis/Encephalitis – 16 pathogens 

BioFire FilmArray®



• Biofire Film Array ®
• Verigene Nanosphere ®
• Luminex (multiple)
• GenMark ePlex ®

FDA-Approved Multiplex systems



Clinical Scenario #2
29 year old active duty Naval officer currently in medical school is 
admitted with new onset of fever and headache. His son goes to 

daycare and comes home frequently with upper respiratory infection 
symptoms, but last week had a bad cold along with diarrhea. Patient is 
mildly confused and has a stiff neck. Lumbar puncture is performed and 

labs show signs of infection that are inconclusive in differentiating 
between a bacterial, viral or fungal cause. Patient is started empirically 
on vancomycin, ceftriaxone, and dexamethasone… Multiplex PCR is 

sent and returns in an hour with Enterovirus positive and all other 
bacterial pathogens negative. Antibiotics are stopped and patient is 

given supportive care and has complete recovery. Lab is able to grow 
Enterovirus from the CSF as well.


