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Respiratory Virus Screen
Introduction
Most acute respiratory tract infections are caused by a number of commonly
encountered viruses. There are considerable overlaps among the symptoms caused
by different respiratory viruses and they cannot be consistently distinguished by
clinical presentation alone. Multiplex reverse transcriptase (RT-) PCR screening for
common respiratory viruses represents an excellent method of rapidly identifying the
cause of infection. Respiratory screening may be of great benefit both in ensuring
optimal patient treatment and in deciding whether to implement measures to control
the spread of infection (Caliendo, 2011). Early diagnosis can help clinicians to
minimise the use of inappropriate treatments that may be costly and/or have
potentially harmful side effects. Screening for respiratory viruses may be particularly
valuable when dealing with immunocompromised patients among whom many
common viral infections carry a relatively high morbidity/mortality rate (Choi et al.,
2013, Shah et al., 2012).
Micropathology Ltd offers a real-time (RT-) PCR screen for a broad range of
respiratory viruses.
These include influenza viruses A and B, adenovirus,
metapneumovirus (MPV), respiratory syncytial virus (RSV), rhinovirus and
parainfluenza viruses 1-4. Our extended panel additionally includes coronaviruses
229E, OC43, NL63 and HKU1. In many cases we are able to provide further
subtyping where a virus is detected, subject to the viral load being sufficient to
perform sequencing (see below). A separate assay for bocavirus is available upon
request. Besides viral pathogens we are able to perform testing for a number of
prokaryotic and eukaryotic organisms including Streptococcus pneumoniae,
Mycoplasma pneumoniae, Mycobacterium tuberculosis, Pneumocystis jiroveci.
Chlamydia pneumoniae and Chlamydia psittici. Please visit our website for a
complete list of all our assays.
Beside its diagnostic value, the respiratory screen can be readily applied to very
large numbers of samples within a research project (see for example, Herberg et al.,
2013). Our experience has confirmed that we are able to generate large amounts of
data for publication both quickly and cost-effectively using this approach. There is
evidence from this sensitive screen that some children are found to carry multiple
viruses and this is of particular interest when interpreting the nature of the pathology.
Please contact Dr. Edward Sumner at Micropathology Ltd. if you would like to
discuss using the respiratory screen as part of a research project (email:
e.sumner@micropathology.com).
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Influenza A and B
Timely diagnosis of influenza viruses may be critical for immunocompromised
patients because of the severity of illness caused by these viruses. Unlike most
respiratory viruses effective vaccines and antiviral therapies are available to help
limit the spread of infection (Santesso et al., 2013). The latter are chiefly
neuraminidase inhibitors, which interfere with virus cell entry and release.
Neuraminidase inhibitors include oseltamivir (which is marketed under the trade
name “Tamiflu”). Our assay distinguishes between influenza types and A and B, and
if required we are usually able to perform typing to determine whether type A/H1N1
pandemic strain is present or not.
MPV and RSV
MPV and RSV are assumed to cause relatively mild respiratory tract infection but
they may cause more severe clinical disease in the very young, those with
underlying lung disease, the elderly and the immunocompromised. RSV is
commonly associated with croup in infants. Severe infection with RSV is one of the
leading causes of hospitalisation among very young children and is an important
cause of paediatric mortality (Kusel et al., 2005). MPV was discovered relatively
recently and is often considered to cause symptoms similar to those of RSV.
Treatment for both viruses is largely through supportive therapy, although treatment
for RSV with the antiviral drug ribavirin is sometimes initiated (Gueller et al., 2013).
Parainfluenza viruses 1-4
Parainfluenza viruses are members of the paramyxovirus family. In common with
many other respiratory viruses they are responsible for a broad spectrum of
symptoms including rhinorrhea, cough, bronchiolitis and pneumonia. They are
particularly important in young children among whom they are one of the most
common causes of croup and/or hospitalisation after RSV (Leung et al., 2004). The
overwhelming majority of children show serological evidence of parainfluenza
infection by age six (van der Logt et al., 1982). All four parainfluenza viruses cause
a full spectrum of respiratory symptoms, however croup is most commonly
associated with type 1, while bronchiolitis and pneumonia are most often associated
with types 1 and 2 (Henrickson, 2003). Our assay distinguishes between all four
parainfluenza types.
Rhinoviruses
Rhinoviruses are thought to be responsible for over half of all viral respiratory tract
infections. There are three rhinoviruses species termed human rhinovirus- (HRV-)A,
B and C. Although rhinoviruses have been studied extensively for several decades
HRV-C was only recently recognised as a distinct species (Lau et al., 2007). This is
due in part to the difficulty of isolating members of the HRV-C species by virus
culture. There is evidence that infection with HRV-C may cause particularly severe
symptoms (Lauinger et al., 2013). Infection with HRV-C during early childhood may
increase the likelihood of the onset of asthma (Gern, 2010). The multiplex screen
detects all three rhinovirus species and if required we are usually able to perform a
separate assay to determine genotype.
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Coronaviruses
Most coronaviruses are either difficult or impossible to culture and so molecular
methods are particularly important for detecting and studying these pathogens (Pyrc
et al., 2010). Our assay can detect and distinguish between coronaviruses 229E,
OC43, NL63 and HKU1, which together are responsible for several per cent of acute
respiratory tract infections among both paediatric and adult populations (Prill et al.,
2012, Woo et al., 2012). Differing patterns of seasonal infection rates have been
observed among different coronavirus types; co-infections with other viruses are
particularly prevalent (Gaunt et al., 2010).
Please note that the assay is not designed to detect either severe acute respiratory
syndrome (SARS) coronavirus or Middle East respiratory syndrome (MERS)
coronavirus (the high level of containment required for dealing with these pathogens
precludes us from including these viruses in the multiplex screen).
Adenovirus
Adenoviruses are common causes of human disease including conjunctivitis,
gastroenteritis and respiratory tract infections. Respiratory manifestations include
pharyngitis, rhinorrhea, fever, bronchitis and pneumonia. Adenoviruses are one of
several causes of acute respiratory disease syndrome (ARDS), a relatively rare but
life threatening lung condition in which impaired gas exchange causes hypoxemia
that may lead to multiple organ failure (Lai et al., 2013). Left untreated ARDS is
frequently fatal. Adenoviruses are of particular concern among hematopoietic stem
cell transplant patients, in whom they may cause a disseminated multi-organ
infection and/or a particularly high rate of morbidity and mortality (Neofytos et al.,
2007).
There are more than 50 adenovirus serotypes assigned to six species, A to F.
Certain serotypes are associated with differing patterns of disease severity or clinical
presentation (although there are considerable overlaps among the presentations
caused by differing serotypes) (Lynch et al., 2011). We are able to perform
genotyping if required.
Summary
Our respiratory screen provides a sound method of identifying the cause of viral
respiratory tract infection. We are always happy to discuss tailoring the screen to
suit clinical need. Assay performance is subject to regular external quality
assurance programmes and oligonucleotide sequences are reviewed frequently to
ensure that any newly emerging virus strains will be detectable. The screen has
proven to be highly useful as a research tool for high-throughput sample analysis
and together with our genotyping assays, can be used to provide a wealth of
epidemiological data.

Copyright Micropathology Ltd

October 2013

page 3 of 5

References

Caliendo, A.M. (2011). Multiplex PCR and emerging technologies for the detection
of respiratory pathogens. Clin Infect Dis. 52, S326-S330.
Choi, J.H., Choi, E.H., Kang, H.J., Park, K.D., Park, S.S., Shin, H.Y., Lee, H.J.
and Ahn, H.S. (2013). Respiratory viral infections after hematopoietic stem cell
transplantation in children. J Korean Med Sci 28, 36-41.
Gaunt, E.R., Hardie, A., Claas, E.C., Simmonds, P. and Templeton, K.E. (2010).
Epidemiology and clinical presentations of the four human coronaviruses 229E,
HKU1, NL63, and OC43 detected over 3 years using a novel multiplex real-time PCR
method. J Clin Microbiol 48, 2940-2947.
Gern, J.E. (2010). The ABCs of rhinoviruses, wheezing, and asthma. J Virol 84,
7418-7426.
Gueller, S., Duenzinger, U., Wolf, T., Ajib, S., Mousset, .S, Berger, A., Martin, H.,
Serve, H. and Bug, G. (2013). Successful systemic high-dose ribavirin treatment of
respiratory syncytial virus-induced infections occurring pre-engraftment in allogeneic
hematopoietic stem cell transplant recipients. Transpl Infect Dis 15, 435-440.
Henrickson, K.J. (2003). Parainfluenza viruses. Clin Microbiol Rev 16, 242-264.
Herberg, J.A., Kaforou, M., Gormley, S., Sumner, E.R., Patel, S., Jones, K.D.,
Paulus, S., Fink, C., Martinon-Torres, F., Montana, G., Wright, V.J. and Levin, M.
(2013). Transcriptomic Profiling in Childhood H1N1/09 Influenza Reveals Reduced
Expression of Protein Synthesis Genes. J Infect Dis Advance Access published
August 26.
Kusel, M., M., de Klerk, N. H., Holt, P. G., Kebadze, T., Johnston, S. L. and Sly,
P. D. (2006). Role of respiratory viruses in acute upper and lower respiratory tract
illness in the first year of life: a birth cohort study. Pediatr Infect Dis J 25, 680–686.
Lai, C.Y., Lee, C.J., Lu, C.Y., Lee, P.I., Shao, P.L., Wu, E.T., Wang, C.C., Tan,
B.F., Chang, H.Y., Hsia, S.H., Lin, J.J., Chang, L.Y., Huang, Y.C., Huang and
L.M. (2013). Taiwan Pediatric Infectious Disease Alliance. Adenovirus serotype 3
and 7 infection with acute respiratory failure in children in Taiwan, 2010-2011. PLoS
One 8, 53614.
Lau SK, Yip CC, Tsoi HW, Lee RA, So LY, Lau YL, Chan KH, Woo PC, Yuen KY.
(2007). Clinical features and complete genome characterization of a distinct human
rhinovirus (HRV) genetic cluster, probably representing a previously undetected HRV
species, HRV-C, associated with acute respiratory illness in children. J Clin Microbiol
45, 3655-3664.
Lauinger, I.L., Bible, J.M., Halligan, E.P., Bangalore, H., Tosas, O., Aarons, E.J.,
MacMahon, E. and Tong, C.Y. (2013). Patient characteristics and severity of
human rhinovirus infections in children. J Clin Virol 58, 216-220.

Copyright Micropathology Ltd

October 2013

page 4 of 5

Leung, A.K., Kellner, J.D. and Johnson, D.W. (2004).
perspective. J Pediatr Health Care 18, 297-301.

Viral croup: a current

Lynch, J.P. 3rd, Fishbein, M. and Echavarria, M. (2011).
Respir Crit Care Med 32, 494-511.

Adenovirus. Semin

Neofytos, D., Ojha, A., Mookerjee, B., Wagner, J., Filicko, J., Ferber, A.,
Dessain, S., Grosso, D., Brunner, J., Flomenberg, N. and Flomenberg, P.
(2007). Treatment of adenovirus disease in stem cell transplant recipients with
cidofovir. Biol Blood Marrow Transplant 13, 74-81.
Prill, M.M., Iwane, M.K., Edwards, K.M., Williams, J.V., Weinberg, G.A., Staat,
M.A., Willby, M.J., Talbot, H.K., Hall, C.B., Szilagyi, P.G., Griffin, M.R., Curns,
A.T. and Erdman, D.D. (2012). New Vaccine Surveillance Network. Human
coronavirus in young children hospitalized for acute respiratory illness and
asymptomatic controls. Pediatr Infect Dis J 31, 235-240.
Pyrc, K., Sims, A.C., Dijkman, R., Jebbink, M., Long, C., Deming, D., Donaldson,
E., Vabret, A., Baric, R., van der Hoek, L. and Pickles, R. (2010). Culturing the
unculturable: human coronavirus HKU1 infects, replicates, and produces progeny
virions in human ciliated airway epithelial cell cultures. J Virol 84, 11255-11263.
Santesso, N., Hsu, J., Mustafa, R., Brozek, J., Chen, Y.L., Hopkins, J.P.,
Cheung, A., Hovhannisyan, G., Ivanova, L., Flottorp, S.A., Saeterdal, I., Wong,
A.D., Tian, J., Uyeki, T.M., Akl, E.A., Alonso-Coello, P., Smaill, F. and
Schünemann, H.J. (2013). Antivirals for influenza: a summary of a systematic
review and meta-analysis of observational studies. Influenza Other Respi Viruses 7,
S276-S281.
Shah, D.P., Ghantoji, S.S., Mulanovich, V.E., Ariza-Heredia, E.J. and Chemaly,
R.F. (2012). Management of respiratory viral infections in hematopoietic cell
transplant recipients. Am J Blood Res 2, 203-218.
van den Hoogen, B.G., de Jong, J.C., Groen, J., Kuiken, T., de Groot, R.,
Fouchier, R.A. and Osterhaus, A.D. (2001). A newly discovered human
pneumovirus isolated from young children with respiratory tract disease. Nat Med 7,
719-724.
van der Logt, J.T., van Loon, A.M. and van der Veen, J. (1982). Detection of
parainfluenza IgM antibody by hemadsorption immunosorbent technique. J Med Virol
10, 213-221.
Woo, P.C., Yuen, K.Y. and Lau, S.K. (2012). Epidemiology of coronavirusassociated respiratory tract infections and the role of rapid diagnostic tests: a
prospective study. Hong Kong Med J 18, S2:22-S24.

Copyright Micropathology Ltd

October 2013

page 5 of 5

