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Abstract

Objective:

To describe the integration of a new molecular-based respiratory virus detection system with the
direct antigen detection/viral culture system currently in place in our laboratory.

Introduction:

Clinical Virology laboratories are faced today with the challenge of expanding their routine viral
detection systems to include new and emerging pathogens, particularly respiratory viruses, while
at the same time maintaining turn around times to provide clinically useful information for front-line
care providers. Alaboratory with the ability to combine detection methods that can provide more
complete respiratory virus detection in a timely fashion clearly provides the opportunity to optimize
infection control needs as well a better define the epidemiology of respiratory virus infections. We
describe how we have tried to achieve this in our laboratory.

Method:

The routine for diagnosis of viral pathogens causing respiratory illness in our lab is a direct antigen
test (DFA) followed by culture, in-house, with a rapid tubeless system of shell vial cultures
(Diagnostic Hybrids / Athens, Ohio). This methodology has proven to meet the demand for timely,
clinically relevant results. We recently introduced molecular based testing (ID-Tag™ RVP test,
Luminex® Molecular Diagnostics), to supplement our routine. In order to keep costs within budget
we had to determine the best way of using the technologies to keep information timely and also
expand the range of pathogens detected.

Results:

The combination of testing methodologies complement each other in the ability to provide rapid
results while expanding the scope of detectable pathogens. Samples submitted up until two
hours prior to close (Operational hours of 08:00-16:30) get same day DFAtesting and are put up in
shell vial culture. “Blind” staining is done at 16 hours (Flu A/B), 40 hours (RSV) and 64 hours
(Paraflu/Adeno). Samples negative by culture as well as a select number of positive samples are
also tested in batch analysis by the Luminex® Molecular Diagnostics ID-Tag'" RVP assay. The
molecular analysis has identified the presence of more dual infections as well as pathogens not
currently detected using our culture techniqgues. Combining the two technologies has provided
health care providers with rapid diagnosis of common respiratory pathogens, allowing appropriate
infection control measures to be instituted, but has expanded respiratory virus detection and is
helping to better define respiratory viral infections in out-patient and in-patient settings, identifying
causative agents that would otherwise have been undetected.

Conclusion:

Supplementing our routine respiratory virus detection with the ID-Tag"" RVP test has proved to be
useful in expanding our ability to diagnose causative agents in respiratory virus infections while still
maintaining timely results and keeping testing costs manageable.

Introduction:

There are increasing pressures being put on clinical diagnostic services to provide accurate and
timely patient information. This is extremely evident today in Virology services, which include
respiratory illnesses and the threat of emerging pathogens; in the transplant population, cancer
care also women's and children's health. How each lab is set up to provide the required services for
the customer can vary slightly or to a large extent based on the direction given by the medical
leadership and technical ability of the available staff. This laboratory has evolved through the
culture system from laborious tissue culture production in tubes to a present day totally tubeless
shell vial system of commercially prepared cell lines offered by Diagnostic Hybrids (Athens, Ohio).
Molecular detection methods did not exist in our lab 18 years ago and present day we are
performing eight high volume assays by a combination of conventional and real-time polymerase
chain reaction assays. Newer assay platforms are being developed constantly and how or even if
they fitinto the clinical laboratory setting is yet to be seen.

Objective:

To evaluate the balance between conventional virology services that include direct (rapid) antigen
detection and culture with molecular based methods including in-house and commercially prepared
assays. To conclude what gives you and the customer the most useful information for every dollar
spent.

Methods:

The main comparison currently underway is with our respiratory samples as we have not changed our
lab protocol from the past few years and are evaluating the new ID-Tag RVP from Luminex® Molecular
Diagnostics.

Most upper respiratory samples are submitted in Starplex Star Swab Multitrans Collection & Transport
System (S160-NASOQO). The transport media is centrifuged down to create a pellet thatis resuspended in
PBS in orderto produce 3 DFAspots. The remainder of the pelletin PBS is put back into the VTM for use
in culture and molecular analysis. Spots are stained for Influenza A/B, RSV and Parainfluenza
1,2,3/Adeno. The remaining sample is utilized for culture inoculation (0.2 pl each) into three R-Mix shell
vials (Diagnostic Hybrids) for blind staining at 16 hours for Influenza A/B, 40 hours for RSV and 64 hours
for Parainfluenza 1,2,3/Adeno.
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Remaining respiratory sample (S160-NASQO) was frozen down at -70° C until samples could be
extracted in batches. This assay has the ability to detect Influenza A (subtypes H1, H3, H5), Influenza B,
RSV (subtypes A, B), Coronavirus (subtypes 229E, OC43, SARS, NL63, HKU1), Parainfluenza
(subtypes 1, 2, 3, 4), Metapneumovirus. Enterovirus/Rhinovirus, Adenovirus. The BioMerieux Mini
MAG coupled with the NucliSens Magnetic Extraction Reagents (and protocol) were used to extract total
nucleic acid from 1 mL of processed sample. The test procedure from Luminex® Molecular Diagnostics
Corporation was then followed which includes two separate conventional PCR runs, a special treatment
of the first amplicon product prior to the second PCR then a hybridization assay and detection then
analysis. This procedure requires approximately 1-1.5 hours of hands on technologist time and the
assay can be run start to finish in roughly 6.5 hours.

Other methodologies in the lab include culture for HSV/VZV/Adenovirus on lesions and eyes, CMV on
urines and BAL samples, Enterovirus for stools and CSF if adequate volume received, tissue and certain
fluids based on requests and volume.

Molecular based technologies are utilized for HSV/VZV/Enterovirus on sterile fluids (CSF, amniotic,
vitreous), plasma samples for the transplant/cancer group for CMV/EBYV viral loads, serum for Hepatitis
C and respiratory samples for Bordetella pertussis.

Results:

The combination of DFA and culture allows our lab to provide rapid results for the common
respiratory pathogens that circulate in the community. Quick and reliable answers to detection of
Influenza, RSV and even Parainfluenza and Adenovirus allows health care providers to decide on
patient cohorts or even treatment and prophylaxis.

Positive Shell Vial Cultures

When culture and molecular analysis are compared our findings indicated a high degree of
correlation between the two processes. In addition the ID-Tag Respiratory Virus Panel was able to
detect viruses not detectable by our traditional system as well as a number of dual infections not
detected by our methods. Of 108 samples tested, forty-four samples were negative by both assays.
Of the remaining 25 negative cultures, ID-Tag ™ detected 13 Entero/Rhino, 4 Metapneumoviruses, 1
RSV A, 3RSV B (1 specimen had a dual infection with Para 4), 1 each of Parainfluenza 1 and 3 and 2
Influenza A (sub-type H3). Forthe 39 samples positive by both assays, RVP had a high degree of
correlation (98%) only missing a single dual infection (RSV in a sample positive for Adeno). In
addition, the ID-Tag identified the presence of dual infections more often than our traditional
methods with the predominant second pathogen being of the Entero/Rhino classification.

Conclusions:

Some form of direct sample analysis followed by a culture backup assay, be it tubes or shell vials still
proves to be the predominant practice for most clinical virology laboratories. The development of
newer molecular assays either single or multiple target based has given the laboratorians
something to think about when planning how to and what to try and detect. In our experience with
ID-Tag™ RVP, a significant amount of extra clinical information was acquired, and due to the nature
of how we ran samples, results were mainly historical. Future work needs to include a precise model
for determining true cost per sample in order to achieve these results and the value added to health
care for detecting less significant pathogens. Virology lab algorithms in the near future may include
a combination of the two processes based on rapid results and what information is available
regarding circulating pathogens in the community or health care facility.
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