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A.	Provided by Sharon Wallace, Division of Outbreak Investigation, Maryland Department of Health and Mental Hygiene.





	There is no information available at this time.





B.	The Johns Hopkins Hospital, Department of Pathology, Information provided by, 


	Marc R. Lewin, M.D.





Clinical Presentation: A 5 yo female with past medical history of sickle cell disease presented to the pediatric emergency room with complaints of fever, myalgia, and cold like symptoms in addition to possible sickle cell pain crisis.  The patient was admitted to the hospital.  A nasopharyngeal aspirate was obtained and sent for respiratory virus testing.  The patient tested positive for Influenza virus type A by direct immunofluorescence.


Virus:  Influenza A viruses, along with influenza viruses B and C, are orthomyxoviruses.  The nucleoprotein antigen in the viral core defines the type of virus (A, B, or C).  This is a stable antigen and is recognized by a wide variety of the diagnostic anti-sera.  Two glycoprotein antigens on the virus also play an important role in the pathogenesis of the virus.  The dominant antigen is the hemagglutinin (H) which plays a pivotal role in the virus’s ability to attach to respiratory epithelial cells and is a major target for vaccines. To date, 9 different H antigens have been recognized. The other glycoprotein antigen, neuraminidase (N), participates in promoting the entry of the virus into the cell.  These surface antigens are constantly changing and are responsible for the incremental (antigenic drift) and occasional drastic (antigenic shift) changes in the virus leading to recurring epidemics of influenza.


Epidemiology:  Influenza occurs in distinct outbreaks of varying extent every year, mainly in the winter months.  As mentioned above, changes in the H and N antigens are constantly changing and responsible for these recurring outbreaks.  Attempts to predict the future drift of Influenzae A in order to formulate better vaccines for the next flu season have so far been unsuccessful.  The major flu epidemics in the past have been associated with major shifts in the H antigen (For example, the pandemic of 1918 associated with antigenic shifts of both H1 and N1).


Clinical Significance:  Influenza virus infection is acquired via inhalation of aerosolized secretions from infected individuals.  Viral shedding peaks at 24-48 hours of illness and rapidly declines with little or no virus detectable at day 5.  Influenza characteristically begins with the abrupt onset of fever, headache, myalgia, malaise, and respiratory symptoms.  Patients with uncomplicated influenza typically improve from 2 days up to one week. Complications of influenza include primary and secondary pneumonia, myositis, central nervous system involvement, and others.


Laboratory Diagnosis: As we enter into the respiratory viral season, it is important to review and understand the viral algorithm for respiratory viruses.  Laboratory diagnosis hinges on rapid testing by enzyme immunoassay (EIA), direct immunofluorescence assays (DFAs) to detect viral antigens in specimens,











and tissue culture, both standard tube culture and rapid/RMIX shell vial methods. Now that the respiratory season has begun, the lab is using the Binax EIA for rapid testing, and does not go on to perform DFA and culture on EIA positive specimens during the season. Culture, however, remains the gold standard in terms of sensitivity and is done on all EIA negative specimens. While it is being replaced by alternative testing methods at many places, culture enhances viral detection and will remain a critical method for analyzing changes in viral antigens for purposes of epidemiologic studies and vaccination efforts. Appropriate specimens for rapid testing include nasopharyngeal aspirates and washes; appropriate specimens for DFA and cultures also include bronchoalveolar lavages and endotracheal aspirates.  The current algorithm is as follows:














Algorithm for Respiratory Virus ID








Respiratory Virus Detection


(Adeno, RSV, Influenza A, Influenza B, Parainfluenza, I, II, III)





NP Aspirate and NP Washes (best)


	Endo-tracheal aspirates and BAL (acceptable)


	Throat, NP Swab (culture and shell vial only)


	





	Rapid Antigen Detection (Binax Now)	TAT = 1hr


	For RSV and Influenza during respiratory. virus season
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No Further Testing				3 Test Methods Set-up





Direct fluorescent Ab TAT = 4 hrs.


(Specimen stained directly with reagent containing pool of 7 viruses, followed by individual virus-specific reagents if pool is positive.)





Shell Vial Cx TAT = 2-3 days


	(Throat, NP swab	(R-Mix shell vial cx’s stained at 48 hours with reagent


	all sites above)	containing a pool of 7 viruses.  This is followed by 				staining with individual virus-specific reagents if pool is +.)





Classic Tissue Cx TAT = up to 21 days


Cultures are held for 3 weeks and evaluated daily for the first 10 days.


Viruses in cultures displaying CPE are identified with fluorescent Ab stains.


After 5 days cultures are tested for hemadsorption to detect Influenza, Parainfluenza and Mumps viruses which may cause limited CPE.
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