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2. STUDY SUMMARY 
 

Title: Multicenter Evaluation of the CDC Influenza Real-Time RT-
PCR Pooling Protocol  
  

Objectives: The first objective of this study is to evaluate the 
implementation of the CDC Influenza Real-Time RT-PCR 
Pooling Protocol in the routine test flow of a public health 
laboratory and show that the protocol can be utilized to 
increase testing capacity for influenza viruses when 
necessary, e.g. in a pandemic or a large scale surveillance 
study, without affecting assay performance (sens-spec).  The 
second objective is to demonstrate that testing personnel at 
multiple facilities can consistently follow the protocol with 
reproducible results.  The third objective is to evaluate the 
utility of summer surveillance by comparing with data from 
preceding and subsequent seasons. 
 

 
Study 
Design: 

 
A total of 5 public health laboratory study sites will be 
qualified to participate in the study.  Each site will test human 
respiratory specimens using the CDC Influenza 2009 
A(H1N1)pdm Real-Time RT-PCR Panel (FLUSW04), CDC 
Human Influenza Virus Real-time RT-PCR Detection and 
Characterization Panel (KT0096) and ancillary reagents 
provided by the study sponsor.  Aliquots of each specimen will 
be tested individually by the standard method, and in a 
pooled set according to the study method.  The last aliquot 
will be stored until the completion of the study.  The results 
from the individual tests will be compared to the pooling 
results to determine the clinical performance characteristics of 
the test.       
 

Specimens: The study will use residual human respiratory specimens, that 
is, leftover specimens collected for routine clinical care or 
analysis that would have been discarded otherwise. 

If there are not sufficient residual specimens through the 
routine mechanism, each participating laboratory is 
responsible for securing additional specimens.      

Only nasopharyngeal swab (NPS) and oropharyngeal swab 
(OP) specimens may be included in the study.  Each site will 
be testing 90 specimens every 2 weeks.  
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3. BACKGROUND 

 
Influenza virus types A and B are members of the orthomyxoviridae family of 
viruses that cause influenza infection.  The infective potential of influenza is 
frequently underestimated and can result in high morbidity and mortality 
rates, especially in elderly persons and in high risk patients, such as the very 
young and immuno-compromised.  Influenza A and B viruses primarily infect 
the nasopharyngeal and oropharyngeal cavities and produce highly 
contagious, acute respiratory disease that results in significant morbidity and 
economic costs.  Typical influenza viral infections in humans have a relatively 
short incubation period of 1 to 2 days, with symptoms that last about a week 
including an abrupt onset of fever, sore throat, cough, headache, myalgia, 
and malaise.  When a person is infected with a highly virulent strain of 
influenza, these symptoms can progress rapidly to pneumonia and in some 
circumstances death. 
 
Reverse transcription real-time PCR (rRT-PCR) is an important diagnostic tool 
for detection of influenza virus in public health laboratories.  The CDC Human 
Influenza Virus rRT-PCR Detection and Characterization Panel (KT0096) and 
the CDC Influenza 2009 A(H1N1)pdm Real-Time RT-PCR Panel (FLUSW04) 
can be used for diagnosis of influenza within 24 hours of specimen receipt in 
the laboratory.  However, during an influenza outbreak or pandemic, test 
workloads in public health laboratories may rapidly outstrip existing testing 
capacity and leads to reagent shortages.  Pooling can be implemented to 
increase testing capacity and conserve reagents at the start of the pandemic 
when there is low prevalence of positive specimens but a high volume of 
specimens that require testing.  

 
 

4. OBJECTIVES 
 

The first objective of this study is to evaluate the implementation of the CDC 
Influenza Real-Time RT-PCR Pooling Protocol in the routine test flow of a 
public health laboratory and show that the protocol can be utilized to increase 
testing capacity for influenza viruses when necessary, e.g. in a pandemic or a 
large scale surveillance study, without affecting assay performance (sens-
spec).  The second objective is to demonstrate that testing personnel at 
multiple facilities can consistently follow the protocol with reproducible 
results.  The third objective is to evaluate the utility of summer surveillance 
by comparing with data from preceding and subsequent seasons.. 
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5. STUDY DESIGN 
 

 
Specimen Processing 

Each laboratory is responsible for assigning a unique study identifier to each 
study specimen (aliquots #2, #3, and #4) to deidentify the specimen and to 
prevent linking of results generated from the study to the subjects.    
Specimen information to be captured and reported to CDC is limited to: 
patient age and gender, specimen type, diagnosis (if provided) and reason for 
submitting to the laboratory if available (confirmation of rapid assay result, ill 
patient, surveillance, or other reason).  The technicians performing the 
routine individual rRT-PCR tests on specimens with the original identifiers 
should be different from the ones performing the pooling protocol on the 
specimens with unique study identifiers.  The key will not be accessible to 
anybody involved in the study. 
 
In addition to the routine individual testing, each participating laboratory will 
split the specimens into three (or more) aliquots (refer to Figure 1, Flowchart 
of Residual Specimen Aliquoting and Testing).  The three aliquots that will be 
used for this study (#2, #3 and #4) will have the same unique identifier. 
 
Pooling will be done every two weeks when there are enough (90) specimens.  
Retesting will be done only for pools that test positive for influenza.     
 
1. One aliquot (#1) will be tested using the laboratory’s current RT-PCR 

testing method and will be reported as usual.  The unique random 
identifiers (and not the original identifier) and the test results will be 
logged in the spreadsheet provided with the study protocol.  All 
laboratories participating in this study have access to the FDA-cleared 
Human Influenza Virus Real-time RT-PCR Detection and Characterization 
Panel CDC Influenza 2009 A(H1N1)pdm Real-Time RT-PCR Panel.  100µl 
will be placed into extraction kit lysis buffer per manufacturer’s protocol.  
This aliquot will be held at 2-8°C until it is tested using the influenza 
panel.  

  
2. The second aliquot (#2) of 100µl will be stored at -70⁰C until there are 

enough (90) specimens for pooling.  
 
3. The third aliquot (#3) of 100µl will be stored at 70⁰C pending the results 

from the pooled specimens.  These aliquots will be retested individually if 
the pools that they are in have been tested positive.  

 
4. The fourth aliquot (#4) of at least 50µl should be frozen at -70°C.  It will 

be stored frozen until the study is completed.  This residual specimen will 
be sent to CDC for archiving or additional testing. 

 

 
Specimen Testing 

1. Aliquot #1 – Individual/Routine Testing 
a. Extraction  

Extraction should be done according to manufacture protocols. 
 

b. RT-PCR Testing 
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Immediately after extraction, each specimen should be tested with 
the CDC rRT-PCR 2009 A(H1N1)pdm Flu Panel (pdm InfA, pdm H1) 
and CDC Human Influenza Virus Real-time RT-PCR Detection and 
Characterization Panel (InfA, InfB, H1, H3, RP) following the CDC-
provided protocol and Package Inserts. 
 
The Enzyme Mastermixes acceptable for use with this panel are: 

 Invitrogen:  SuperScript™III Platinum® One-Step 
Quantitative RT-PCR Kit, Catalog # 11732-020 

 
The required real-time PCR instrument for use in this study is: 

 Applied Biosystems 7500 Fast Dx Real-time PCR 
Instrument with SDS Software version 1.4. 

 
2. Aliquot #2 – Pooling 

a. Pooling 
Specimens should be stored at -70⁰C until there is sufficient 
number (90) of specimens for pooling.  Once specimens are ready 
to be processed, group specimens into pools of 5 or 10.  Pool size 
will be determined by CDC prior to the study depending on the 
influenza prevalence at the time.  Each individual random identifier 
and the corresponding pool number will be recorded in the 
reporting spreadsheet. 

 
b. Extraction 

Each pool must be extracted using the following method: 
 Roche MagNA Pure LC Total Nucleic Acid Isolation Kit – 

Large Volume (catalog # 03264793001) 
 

c. RT-PCR Testing 
Immediately after extraction, all pools should be tested with the 
CDC Human Influenza Virus Real-time RT-PCR Detection and 
Characterization Panel (InfA, InfB and RP only) following the 
CDC-provided protocol and Package Inserts. 
 

3. Aliquot #3 – Individual Re-testing of Positive Pools 
a. Storage 

These aliquots will be stored at -70⁰C until the positive pools have 
been identified.   
 

b. Extraction 
The specimens from positive pools will be extracted individually.  

 
c. RT-PCR Testing 

Immediately after extraction, each specimen should be tested with 
the CDC rRT-PCR 2009 A(H1N1)pdm Flu Panel (pdm InfA, pdm 
H1) and CDC Human Influenza Virus Real-time RT-PCR Detection 
and Characterization Panel (InfA, InfB, H1, H3, RP) following the 
CDC-provided protocol and Package Inserts. 

 
4. Aliquot #4 

a. Storage 
These aliquots will be stored at -70⁰C until the study is completed.  
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Interpretation of Results 

Each laboratory will be responsible for carefully following the CDC-
provided Study Protocol and Test Package Inserts for performance of 
the assay and all the designated controls as well as interpretation of 
results.  Written records of each run should be reviewed by a 
supervisor to ensure all controls meet specifications.  If any controls 
do not meet the specifications, the laboratory will follow the directions 
provided within the procedure, which may require invalidating the 
results, conducting an investigation and repeating the tests.  All test 
results must be added to the provided forms and test interpretations 
made according to the procedure.  These results will be reported only 
to CDC.   
 
Laboratories are required to freeze and store any residual extracted 
specimen RNA at -70°C until the end of the study at which time these 
residual samples will be sent to the CDC.  The residual extracted RNA 
may be used to resolve discordant results. 
 

 
Data Collection and Analysis 

Each site will utilize the provided data worksheets and logs included in 
the study.    
 

 
6. SPECIMEN SELECTION 

 
The study will use residual specimens, that is, leftover specimens collected for 
routine clinical care or analysis that would otherwise have been discarded. 
 
Only nasopharyngeal swabs (NPS) from human patients with signs and 
symptoms of respiratory infection may be used.  Swab specimens should be 
collected using only swabs with a synthetic tip such as nylon or Dacron® and 
an aluminum or plastic shaft.  Calcium alginate swabs are unacceptable and 
cotton swabs with wooden shafts are not recommended.   
 
Specimens selected for this study must be of sufficient volume to 
accommodate the number aliquots as described in the Study Design.  
Specimens that are not handled or stored at appropriate conditions must be 
excluded.  Specimens in VTM must be transported at 2-8C.  Stored specimens 
may be held at 2-8C for no more than 72 hours before processing.   
 

7. LENGTH OF STUDY 
 
The study will take approximately 3-5 months to complete.   
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Figure 1.   Flow Chart of Residual Specimen Aliquoting and Testing  
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