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Influenza A and B virus infections are highly
contagious, affecting people of all ages. Annual local
outbreaks or widespread epidemics lead to an
increase in outpatient visits, hospitalisations and
deaths. Infection rates are highest in young children,
but serious complications are most likely to occur in
the elderly and those with underlying conditions and
compromised immunity.

Neuraminidase inhibitors and M2 channel inhibitors are
effective in treating (and prophylaxis against) influenza,
but must be started within 48 hours of symptom onset.

There is an important need for rapid and accurate
diagnosis of influenza infections to allow prompt use of
appropriate antiviral therapy and isolation of patients in
hospitals, emergency departments and long term
facilities and to reduce the risk of transmission and the
need for additional laboratory testing.

A variety of techniques are available for the definitive
diagnosis of influenza infection. The ‘gold standard’ is
viral isolation and culture. Conventional culture
procedures take several days and the shell vial rapid
culture technique can give results within two days.
Although results from culture are not rapid enough to
impact on the clinical management of patients, it does
provide an isolate for subsequent characterisation and
sub-typing. This information is important
epidemiologically and for the development of influenza
vaccines.

Direct testing of the clinical sample with
immunofluorescence or nucleic acid methods provide
results relatively rapidly; the former can be done within
an hour of specimens receipt, but is less sensitive than
culture, while reverse transcriptase-PCR is more
sensitive than culture and results are available within a
few hours. However, neither is regarded as a ‘point-of-
care’ test (POCT). There are now numerous rapid
POCTs for influenza available which are convenient to
perform, can be completed in approximately 15
minutes, and do not require highly skilled personnel.
However, there is evidence that improved test
sensitivity can be achieved with training in sample
collection and test procedures.
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POCT has been defined as “laboratory testing
conducted in the health care environment immediately
surrounding a patient”. Examples include bedside in a
medical ward, ambulance or mobile transport vehicle, or
in medical centres.

There are several POCTs which can detect the
presence of either influenza A alone, influenza A and B
separately, or both influenza A and B but without
distinguishing them. It is important to note that the
assays will detect all influenza A subtypes, including
human seasonal influenza subtypes and avian influenza
A. POCTs can only identify the type (A or B) not the
subtype of influenza virus (e.g. H1, H3, H5), for which
further laboratory testing is required. POCTSs vary in their
method of detecting influenza virus; most utilize an
immunoassay format that detects the influenza
nucleoprotein. Most assays use simple methodologies
such as that employed by the QuickVue Influenza test
(Figure 1).

In general, all the POCT Kkits currently available in
Australia, demonstrate high test specificity (94.5-100%
without stratification by age) and moderate-to-low
sensitivity, when compared to viral culture or RT-PCR.
Most studies show a higher sensitivity in younger
patients, and it is generally postulated that this is due to
an increase in influenza viral shedding in this patient
group. Results for individual POCT kits are highly
variable. For kits that detect influenza A and B virus,
sensitivities for detecting influenza A range from 41-85
% and 33-55 % for influenza B. The variable sensitivity
values with POCTs may reflect different patient
populations studied, the incidence of influenza at the
time of the study, the method of sampling and the quality
of the sample used for testing or a combination of these
variables.

There are a number of studies reporting differences in
sensitivity  when  testing alternative  samples:
nasopharyngeal swabs perform better than nasal swabs
or nasopharyngeal washes, and throat swabs have the
lowest sensitivity.
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Clinical application of influenza virus POCT

POCT for influenza is useful in areas where there is limited
access to pathology testing facilities, for example in rural and
remote settings. Particular care is needed in reporting POCT
results for influenza as a negative result does not exclude
influenza, and further laboratory tests should be conducted to
confrm a negative result (or detect other respiratory
pathogens).

POCT for influenza is also useful for early diagnosis and to
allow implementation of infection control measures in closed
communities like nursing homes, boarding schools and
correctional centres. Early diagnosis in these settings also
allows decisions to be made with regard to use of antivirals
for both therapeutic and prophylactic purposes.

Several studies have reported on the effect of POCT for
influenza on patient management in emergency departments.
Patients who receive POCTs consistently have significantly
fewer additional pathology tests (e.g. chest X-rays, blood
cultures) ordered than patients who receive standard care.
These studies also report significant decrease in time spent
in the emergency department, fewer hospital admissions,
less antibiotic prescribing and more antiviral prescribing for
patients with positive POCTSs. It remains to be determined
whether or not POCTs will have a role during the various
phases of an influenza pandemic.

In summary, POCT for influenza can contribute significantly to the
widespread surveillance and management of influenza infections,
particularly when there is regional activity. With a test cost of A$10
— A$16 and the current Medicare Benefits Schedule fee for the
laboratory testing of the influenza virus at A$28.95 per test (item
number 69494) it could be used routinely in small laboratory
facilities.
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Figure 1. The QuickVue Influenza test A+ B

(from Charles, P.G & Grayson, M.L (2007). ‘Point-of-care tests for lower
respiratory tract infections’, Med J Aust, 187 (1), 36-39,)
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Congratulations to Emily King, (pictured above with her
supervisor Dr Vitali Sintchenko) who won the Faculty
of Medicine Dean’s 2™ prize for her University of
Sydney Summer Research Scholarship project on
‘Novel molecular targets for diagnostics of infectious
diseases’. Emily is a Science student from the
University of Sydney and she worked at CIDM
between December 2008 and February 2009. Emily
was presented with the award by Professor Bruce
Robinson on Wednesday, 25" March 2009, at the
Children’s Hospital Westmead.

icpmr ® SYDNEY WEST

Area Health Service

Upcoming events....

Molecular Diagnostics for Infectious Diseases Workshop

April 30" — May 2nd, 2009

Westmead Hospital, Westmead

The Centre for Infectious Diseases and Microbiology, Institute of Clinical

Pathology and Medical Research, Westmead Hospital and The University

of Sydney, invite clinicians, scientists, laboratory managers and public

health practitioners to their annual workshop “Molecular Diagnostics for

Infectious Diseases”. Program includes lectures and lab demonstrations

and covers:
. Infectious disease challenges in Asia and Pacific

Molecular diagnostics for infectious disease management and

surveillance

Laboratory management in the era of genomic microbiology

The Dual Use Dilemma in the Life Sciences Seminar
23" July 2009
Westmead Hospital, Westmead
This interactive seminar will include:
- Informing participants about current international discussions
surrounding ‘dual use’ and ‘biosecurity’.
Generate debate about the merits and pitfalls of proposed
policy responses.
Provide examples of educational programs and oversight
measures related to dual use research.
Topics for discussion will include the funding of research, communication
of research results, oversight of experiments, the responsibilities of
scientists and other biosecurity stakeholders, and examples of national
and international governance measures being implemented or
considered.

Infection Control Symposium
14™ August 2009
Westmead Hospital, Westmead (Program TBA)
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Incorporating the laboratories of Westmead, Auburn, Blacktown, Mt Druitt, Nepean, Blue Mountains, Lithgow, Bourke, Walgett & Broken
Hill Hospitals & Division of Analytical Laboratories (DAL) Lidcombe. A publication of the Ingtitute of Clinical Pathology and Medical Research.



