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Agenda 

 Influenza diagnostic methods 
 
 2010-2011 Season 
 
 Important points for submitters  



Rapid Influenza 
Diagnostic Tests 

 Sensitivity vs gold standards 
 

 
 More Information 
 http://www.cdc.gov/flu/professionals/

diagnosis/clinician_guidance_ridt.htm 
 



Diagnostic Methods 

 Culture 
– Immunofluorescence 
– Hemagglutination/Inhibition 
 

 PCR/Molecular based 
– Real time RT-PCR 
– Multiplex assays 
Pyrosequencing 

 
 

 



Culture 

 Traditional method 
– The virus is infectious! 
– Isolate for further studies 

 Antigenic characterization: Strain id 
 Anti-viral resistance testing 
 Vaccines 
 Important for surveillance 

– Longer TAT: 3-15 days 
 
 



Culture Confirmation 

 Observation 
– Minimum 10 days 

 Immunofluorescence 
– Ag + Fl-Ab 
– 2.5 hours, bench time 
– A and B, subtypes 

 Hemagglutination/Inhibition 
– A and B, subtypes: H1, H3, 

2009 H1N1 
– Strain lineage (B), Yamagata 

and Victoria 
– CDC, further characterization 

---WHO KIT--- 



Real time RT-PCR   

 CDC assay: Seasonal and 2009 H1N1 
 Monitor amplification in real time 
 Sensitivity vs culture 
 No Isolate for further studies 
 Faster TAT 



Workflow: Real time RT-PCR 

 Specimen Accession 
 Data Entry 
 Testing  

– Extraction 
– Reagent Prep 
– Specimen Addition 
– 7500 set up/Addition of 

plate 
– Analysis 

 Enter Result 
 Results Reported 



Multiplex Respiratory Virus Panel 

 12 targets: 
– RSV, Rhino, Flu A/H1/H3/B, Adeno, Para 

1,2,3, Metapneumoviruses 

 Nasopharyngeal swabs in VTM 
 Labor intensive, additional workspace 
 Expensive 
 



Pyrosequencing 
Antiviral Resistance 

 Sensitive, clinical specimens 
 Known mutation that confers 

resistance to oseltamivir 
 2009 Influenza H1N1 
 High throughput 
 47 tested @ DSHS 
 No mutations 

 



2010 - 2011 Influenza Season 

Specimen Acceptability 

Real time RT-PCR 

2009 H1N1 Positive? 

Pyrosequencing 

Report to Submitter 

 
Oseltamivir Resistant? 

Send to CDC 
 

Not Reported 
 to Submitters 

 
Culture: 5-10 positives 

2 weeks 
 

CDC 

Respiratory Virus Panel: 
Surveillance Only 

Not Reported 



2010-2011 Summary  

Total Tested 557 

2009 H1N1 Influenza 69 

Seasonal Influenza A H3 234 

Influenza B Positive 104 

Influenza Not Detected 130 

No Influenza Virus Isolated 15 

Inconclusive 2 

Parainfluenza 3 2 

Adenovirus 1 

*By PCR and Culture 



VI Flu Season  
2010 - 2011 

2010 - 2011
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2010 – 2011 
 RVP Panel 

Total 104 
Adenovirus 5 
Para 3 1 
Rhinovirus 21 
RSV  5 
Negative 72 



Surveillance Submissions to CDC 

Total 66 
A/California/07/2009-Like (H1N1) 9 
A/Perth/16/2009-Like (H3N2) GP 30 
B/Brisbane/60/2008-Like 16 
B/Wisconsin/01/2010-Like 1 
Influenza A(H1N1)pdm09 1 
Influenza A(H3)  1 
Pending 8 



CDC Surveillance: 
What do we send? 

 Always 
– Anything unusual 
– Vaccinated cases: if we know*** 
– Unsubtypeable specimens 

 
 2010 – 2011 

– 5 isolates and original clinical materials every 2 
weeks: Surveillance (AgC/AVR) 

– 5 clinical samples bi-weekly: AV Resistance, late 
season change 

– Positive 2009 H1N1 



How do we choose the samples? 

 Recent collection dates 
 
 Geographic spread  

 
 Leftover sample available? 

 
 Did it grow in culture? 



Specimen Acceptability Criteria 
 

 Nasopharyngeal swabs or nasal swabs 
 

 72 hours cold 
 

 >72 hours, freeze and ship on dry ice 
 



When in doubt…. 

 Ship specimens same day as 
collection, COLD on ice packs 

 If specimens are not shipped the same 
day as collection, freeze the specimen 
and ship on dry ice. 

 Use synthetic swabs 
 Swabs should ALWAYS be in VTM 



Viral Transport Media 

 Viral transport medium 
 Hanks balanced salt solution 
 Tryptose-phosphate broth  
 Sucrose-phosphate broth 
 Cell culture medium 
 Veal infusion broth 
 

 
 Supplement with a protein or stabilizer, bovine 

serum albumin or gelatin at 0.5 to 1%. 
 

 Antibiotics 
 



Viral Transport Media 

 DSHS media 
– Quality control in house 
 
 

 Commercial media 
– Follow manufacturer’s recommendations 



Specimen Acquisition 

Cell Culture Observation 



RNA Extraction 

 

Multiplex/RVP 

Molecular 

Pyrosequencing 

Real time RT-PCR 
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