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Laboratory Diagnostics for Avian Influenza

There are several ways to diagnose a human case of avian influenza.  Which diagnostic test one uses will depend on the specimen type, laboratory safety and assay capabilities. 

Respiratory specimens are the sample most commonly available for testing.

And polymerase chain reaction (or PCR)-based techniques are the diagnostic assay most often used on respiratory specimens.  Other tests on respiratory samples include: viral isolation techniques, for laboratories that have Biosafety level three capacity.  Immunoflourescence assays can be used, if appropriate monoclonal antibodies are available.  And, commercially available rapid antigen detection tests can be used to screen for influenza type A viruses.  These assays will not differentiate subtype, so a second test, like PCR, may have to be performed.  

Laboratory diagnostics can also be performed on serum.  Serum can be tested for anti-H5 antibodies.  Also, it can be tested by PCR-based techniques.








ΠότεΠότε  συλλέγουμεσυλλέγουμε  δείγματαδείγματα
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Presentation Notes
When to Collect Specimens

The optimal time to collect specimens depends on the diagnostic test. 

You might remember this graph from the serologic assay slide.  This slide shows the normal course of an influenza infection.  

On day zero, the patient begins to have symptoms and shed virus.  Viral shedding may occur over the next week but is highest early in infection, day 1,2,and 3. Therefore, respiratory specimens collected during the first  few days after symptom onset are best for PCR, rapid antigen detection assays and viral culture. This graph also shows antibody response (red line). As we discussed before it can take up to 3 weeks for antibody titers to the virus to rise.  With paired serum we are looking for a 4-fold rise in antibody.  Therefore, serum specimens for acute specimen need to be collected before antibody titers and convalescent serum specimens need to be collected after the antibody rises.



ΦαρυγγικόΦαρυγγικό  επίχρισμαεπίχρισμα
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The Oropharynegeal (Throat) Swab  is the most important specimen to collect to rule out human H5N1 infection. It has the:
Highest yield in detecting avian influenza in suspected cases
Easy to do


To collect the specimen:
Have the patient open his/her mouth wide open
Use a tongue depressor to hold the tongue out of the way.  It will help you see the tonsils and posterior pharynx.
Swab the tonsils and the posterior pharynx, which is area behind the uvula.  Your goal is to collect human cells.  The virus is inside the cell, as well as shed outside the virus.  Rotating the swab will improve the specimen you collect. 
Put the tip of swab into vial containing VTM, breaking/cutting applicator’s stick.  If you cut the swab shaft, you will need to adequately sterilize the scissors between patients by autoclaving, flaming or using bleach. 

The throat swab may cause the patient to gag.  You should practice this technique so you can collect a good specimen quickly.




ΡινοφαρρυγγικόΡινοφαρρυγγικό  επίχρισμαεπίχρισμα

77http://www.nlm.nih.gov/medlineplus/ency/imagepages/9687.htm
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The nasopharyngeal swab is the best specimen to collect for seasonal human influenza and other respiratory viruses.  This slide shows the nasopharynx anatomy but does not show a correct nasopharyngeal swab.  The nasopharyngeal swab should have a thin, flexible shaft.  A firm shaft will be very uncomfortable to the patient and should not be used. The nasopharynx is posterior to the nasal cavity. Therefore, a nasopharyngeal swab is much different than a nasal swab. 

To collect a nasopharngeal swab:
Insert the nasopharyngeal swab into the nostril and push it back to the nasopharynx.
The distance to the nasopharynx is approximately the distance from the mouth to the ear lobe of the patient.  You can estimate this distance before you begin.
You need to collect adequate human cells by rotating the swab once you are in the nasopharynx and as you remove the swab.
The swab tip is placed into VTM similar to the oropharyngeal (throat) swab.
The swab is an irritant to the patient and may cause sneezing, gagging or tearing of the eyes.
This technique takes a little practice to make it less uncomfortable to the patient.
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ΣυλλογήΣυλλογή  ––  ΑποθήκευσηΑποθήκευση  ––  ΜεταφοράΜεταφορά  δειγμάτωνδειγμάτων
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Here is an image of a properly packed specimen ready for shipment to a laboratory.  

Included are:
Three layers of packaging
Absorbent packing material
Specimen ID
Biohazard label
Itemized list of contents
Labeling of the outer package as UN 3373 diagnostic specimens

Important note: if this material is not available to you, transport specimens in a cool box with ice.
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Presentation Notes
Here is an example of immunofluorescence used to detect the presence of influenza viruses in clinical samples. In the upper left hand corner, an anti-H5 antibody was used. The green in this picture indicates that a subtype H5 virus has infected the cell. In the upper right hand corner, a different sample was exposed to an anti-H3 antibody. The red cell indicates the presence of a subtype H3 virus. Immunofluorescence can also determine whether the virus is type A or B as shown in the bottom panels.  
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