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Influenza virus is unique among
respiratory viruses in its ability to
cause seasonal increases in mor-

tality in adults. It is estimated that
this number exceeds 20,000 in the
United States and is particularly
prevalent in populations that have
compromised immunity (pregnant
women or the elderly) or underlying
medical conditions (cardiac or pul-
monary disease). Fortunately, most
cases of influenza are not so severe.
Nevertheless, the societal conse-
quences and the healthcare costs gen-
erated by annual influenza epidemics
are substantial. A number of studies
have shown that during influenza sea-
son there are significant increases in
visits to physicians’ offices and emer-
gency departments, as well as school
and work absenteeism.1-4 Since the
1950s, the major weapon against
these seasonal epidemics has been
killed virus vaccine formulations.
Initially, vaccine use was limited to
selected populations, and it was not
until 1976 that a more expanded 
vaccination policy was adopted.
Concomitantly, amantadine was
approved for use in the treatment of
influenza virus infections, initially for
treatment of H2N2 influenza viruses
and later for treatment of all influenza
A viruses.5 Current recommendations
for targeted populations are discussed
elsewhere.6

Despite the widespread use of
vaccine before and during each
influenza season, not all at-risk indi-
viduals are immunized. However,
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numerous studies have also shown
that the protective efficacy of inacti-
vated vaccine is not 100%; in healthy
adults it ranges between 70% and 90%
and it can be as low as 30% to 50% in
the elderly.6 Furthermore, use of
amantadine and the related drug
rimantadine can quickly result in the
development of viruses in infected
individuals who are resistant to these
agents. These viruses can be trans-
mitted to susceptible individuals.
Because these factors can contribute
to the high annual incidence of
influenza virus infections, prompt
clinical recognition is important in
selecting appropriate choices for the
management of the patient.

Clinical Diagnosis
Development of symptoms in infect-

ed persons is typically characterized
by the sudden appearance of systemic,
respiratory, and, less frequently, ocular
manifestations. Patients can often pin-
point the hour of onset.7 The most
important systemic symptom is fever
within 12 hours of onset; maximum
threshold of 100°F to 106°F can be
reached. This is often accompanied by
chills (occasionally, frank shaking
chills); headache; pain in the muscles
of the back and legs; fatigue; and
weight loss. A cough and clear nasal
discharge may be present at the onset
of illness, but they are usually over-
shadowed by the systemic symptoms.
In addition, severe eye pain on lateral
gaze, tearing, burning, and photopho-
bia may be present. Classically, the
febrile period is 3 days, with the fever
typically being lower on the second
and third days of illness. As the fever
subsides, an accompanying diminution
of systemic signs is observed. This
often results in respiratory symptoms
becoming more perceptible; symptoms
can last 3 to 4 days after the patient is
afebrile. A full recovery can require a
convalescent period of 1 or more addi-
tional weeks, during which the most
frequent complaints are cough, lethar-
gy, and malaise.

Treatment of uncomplicated illness
can involve symptomatic therapy for
reduction of systemic signs combined
with specific agents designed to inhib-
it the virus. Relief of fever and body
aches is usually attempted with aceta-
minophen and ibuprofen, because the
use of salicylates and salicylate-con-
taining medications in children with
influenza is associated with Reye’s
syndrome.8 Amantadine and rimanta-
dine are chemically related antiviral
drugs that bind to the viral M2 pro-
tein, blocking its ion-channel activity
and preventing viral uncoating in an
infected cell. However, the M2 protein
is only present in influenza A viruses,
thereby rendering these drugs ineffec-
tive against influenza B. Two mem-
bers of a new class of antivirals have
recently been approved for use in
treatment of influenza virus infec-
tions. Zanamivir (Relenza®, Glaxo
Wellcome)9 and oseltamivir (Tamiflu®,
Roche Laboratories Inc)10 are
inhibitors of viral neuraminidase, an
enzyme expressed on the surface of
both influenza A and B. Functionally,
the enzyme mediates release of virus
from infected cells. As a result of
exposure to a neuraminidase inhib-
itor (NI), the cell-to-cell spread of
virus is blocked. Because neur-
aminidase is present in all influenza
types, NIs are appropriate for treating
infections caused by either influenza
A or B. To be most effective in reduc-
tion of symptoms resulting from infec-
tion, treatment with any of the
antivirals must begin within the first
48 hours after onset of the illness.9-11

In addition to the acute respiratory
illness seen in most patients, certain
subgroups can develop complications
as a result of their infections. The
major complication of influenza virus
infection is pneumonia, which devel-
ops as a consequence of primary viral
infection of the lungs or secondarily
as a bacterial pneumonia in the recov-
ering patient. Primary viral pneumo-
nia is rare and occurs predominantly
in people with underlying cardiovas-
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cular disease or pregnant women, but
it also has been seen in otherwise
healthy adults. It begins as a dry
cough within 24 hours of onset of the
initial fever and later becomes pro-
ductive of bloody sputum. This rapid-
ly progresses to dyspnea, hypoxemia,
and cyanosis, with bilateral radiologi-
cal findings of interstitial infiltrates
without evidence of consolidation.
Bacteriological examination of the
sputum is unrevealing, and patients
do not respond to antibiotic therapy.
A rapid deterioration is often seen,
and mortality is high despite support-
ive care and efforts to ventilate the
patient artificially.

Bacterial pneumonia secondary to
influenza virus infection is a more
common occurrence, and is most
often seen in patients with underlying
pulmonary disease. It often begins
during the early stages of convales-
cence. In these patients, fever and
cough can be accompanied by the
production of sputum, as well as
physical and radiological evidence of
consolidation. Bacterial pathogens
usually associated with this disease
include Streptococcus pneumoniae,
Haemophilus influenzae, and Staph-
ylococcus aureus. Rare cases of 
secondary pneumonia caused by
Neisseria meningitidis or Strep-
tococcus pyogenes have also been
reported. Patients will respond when
they are treated with appropriate
antibiotics that can be selected based
on sputum Gram stain and culture
results. Mixed viral and bacterial
pneumonia can present with any com-
bination of symptoms and responds
variably to antibiotic therapy.

Laboratory Diagnosis
The diagnosis of influenza infection

can be made on clinical grounds alone
in the appropriate setting. Several
studies have shown that during
influenza season, clinical diagnosis of
influenza in people with fever, cough,
and myalgias can be as high as 85%
sensitive.12-18 However, laboratory

diagnosis of influenza infection plays
an important role in understanding
and characterizing the epidemiology
of influenza, controlling institutional
outbreaks, and therapeutic manage-
ment of patients. Furthermore, the 

availability of specific treatment for
influenza A and B recently has focused
a great deal of attention on the devel-
opment of diagnostic techniques that
facilitate making a rapid and accurate
diagnosis. From the perspective of
both the physician’s office laboratory
(POL) and the hospital laboratory, an
ideal test could provide results quickly
and accurately, and be performed by
staff that possesses minimal technical
expertise. The most dependable and
best-performing tests are those that are
used often and for which well-estab-
lished quality assurance measures are
available.19 A test with these character-
istics could be easily incorporated into
the normal flow of laboratory opera-
tions and be performed by staff that
has very little technical skill.

Culture. The confirmation of a
clinical diagnosis of influenza virus
infection can be accomplished using a
variety of methods in the laboratory.
Detection of an infectious virus or
viral antigens ultimately requires
obtaining appropriate patient speci-
mens. Virus can be isolated from
nasal and pharyngeal swabs, as well as
from nasal washes and sputum.
Specimens should be placed in con-
tainers of viral transport medium sup-
plied by the laboratory. The gold
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“The diagnosis of influenza infection can be
made on clinical grounds alone in the appro-
priate setting. Several studies have shown that
during influenza season, clinical diagnosis of
influenza in persons with fever, cough, and
myalgias can be as high as 85% sensitive.12-18”
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standard for laboratory detection of
this virus continues to be isolation by
culture. Traditional methods have
involved inoculating specimens into
hen’s eggs. Whereas egg inoculation is
not practical in today’s diagnostic lab-
oratory, it is still used for producing
current vaccines, because eggs
remain the best method of quickly
generating very high titers of virus. In
the diagnostic laboratory, however,
specimens are inoculated into cells
that are susceptible to influenza infec-
tion, typically primary rhesus mon-
key kidney, cynomolgus monkey
kidney, or Madin-Darby canine kid-
ney cell cultures. Virus is detected by
examining the cells for cytopathic
effect (CPE) and/or expression of viral
hemagglutinin on the surface of
infected cells. Viral hemagglutinin is
detected by adding a suspension of
guinea pig erythrocytes to the culture
and examining it for adsorption of the
erythrocytes to the surface of the cells
in culture (hemadsorption). Standard
culture protocols suggest daily exami-
nation of cultures for the develop-
ment of CPE and hemadsorption at
intervals during 10 to 14 days of cul-
ture or if CPE is observed. The advan-
tage of culture is its sensitivity, but its
disadvantage is that whereas CPE or
HA expression usually takes 2 to 3
days to develop, it can take as long as
7 to 10 days.19

Although traditional culture is the
most sensitive method for the detec-
tion of virus, it often does not provide
results in a time frame that is clinical-
ly relevant. Because the antiviral ther-
apy is only effective when given in the
first 48 hours after the onset of symp-
toms, a variety of strategies have been
developed to reduce the turnaround
time of results obtained by traditional
cultures. Rapid culture methods effec-
tively detect influenza with a minimal
loss of sensitivity. Rather than using
traditional cultures in which the cells
line the inner surface of 16 x 125 mm
culture tubes, rapid cultures utilize
shell vials containing a 1-cm diameter

round coverslip to which the culture
cells adhere or 24-well culture plates
with the cells growing on the bottom
of the well. Specimens are then added
to the culture, and the vial or plate is
subjected to centrifugation. Although
the benefits of centrifugation are not
entirely clear, it is thought to enhance
the binding of virus to the cells in cul-
ture and decrease the time required
for infection to occur. After an
overnight incubation, the culture
medium is removed, and the cells are
washed and fixed. Viral antigens are
detected in the cell cultures using 
fluorescent- or immunoperoxidase-
labeled antibodies specific for influen-
za virus. The rapid culture methods
have been shown to be 60% to 100%
sensitive in detecting influenza virus
relative to traditional culture meth-
ods.20-22 The main drawback to this
method is the increased level of
expertise required for performing and
interpreting these types of cultures.

Serology. Detecting elevations in
antibody titers can be a useful tool for
diagnosing infections, but it is usually
applied only when other attempts at
diagnosis fail. For diagnostic purpos-
es, it is best to use paired acute and
convalescent sera (usually collected 
3 to 4 weeks apart) that are tested 
at the same time. Traditional assays
measure the level of type-specific
antibody by complement fixation
tests and subtype-specific antibody by
hemagglutination inhibition. Today,
serological assays are most widely
used for evaluating the epidemi-
ology of influenza and vaccine.
Hemagglutination inhibition and neu-
tralization tests can be used to identi-
fy the type, subtype, and strain of
virus that causes infections. These
tests are also useful in determining
the immunogenicity of vaccines as
well as the level of antibody resulting
from naturally occurring infections
that is present in a population.
Because serological assays for diag-
nostic or epidemiologic purposes do
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not fit into the routine of most clinical
laboratories, these assays are often
reserved for large reference centers or
public health laboratories.

Fluorescent antibody staining of
exfoliated cells. Further attempts at
reducing the time to detection of
influenza virus have addressed exam-
ining the original specimen directly for
evidence of virus. Microscopic tech-
niques typically involve depositing
cells in the specimen on microscope
slides and staining them with fluores-
cently labeled antibodies to the virus.
Several commercially available kits
containing a pool of antibodies direct-
ed against common viral respiratory
pathogens (influenza, parainfluenza,
adenovirus, and respiratory syncytial
viruses) provide broad screening capa-
bility. If the initial screen is positive,
then replicate slides can be stained
with individual virus-specific reagents.
Although these methods can be quite
useful, they are currently less sensitive
for most viruses than culture.23-27

Improperly collected (ie, lack of cellu-
lar material) or transported specimens
(ie, not placed in transport media or
refrigerated in transit) also contribute
to reduced sensitivity. In addition, sig-
nificant technical skill is required to
perform and accurately interpret
direct virus detection tests.

Antigen detection. Viral antigens
can also be detected in clinical speci-
mens using commercial enzyme
immunoassay devices (similar to those
used for group A Streptococcus test-
ing) and are now widely used for iden-
tifying influenza infections. Several
devices currently available for physi-
cians and laboratory workers include
Directigen® Flu A (Becton-Dickinson,
Cockeysville, Maryland), FLU OIA®

(Biostar, Boulder, Colorado), and
ZstatFlu® (ZymeTx, Oklahoma City,
Oklahoma). These devices vary with
regard to the time required for perfor-
mance of the test (15 to 45 minutes),
the virus types detected (influenza A

only or both influenza A and B), test
format structure, and the specimens
recommended for testing.

Directigen® Flu A is the most widely
used antigen detection device and also
the most comprehensively evaluated
in the literature. To perform this test, a
specimen is extracted and added to a
membrane in the test device. The
influenza antigen present (either sol-
uble or cell-associated) binds non-
specifically to the membrane as the
specimen passes through. Antigen on
the membrane is then detected by
adding enzyme-conjugated antibodies
specific for influenza A nucleoprotein,
followed by the addition of enzyme-
specific substrates that turn purple in
the presence of labeled antibody. 

There are 8 steps involved in the
assay, and all are performed by adding
reagents from dropper bottles to the
test device. These steps are carried
out at room temperature and include
specimen extraction, adsorption to
the membrane, addition of antibody
conjugate, and color development,
with appropriate wash steps in
between. The total time needed to
perform a test is approximately 15
minutes. Each kit contains external
positive and negative control reagents
that are run on separate devices, and
each device contains an internal posi-
tive control that develops only if the
test reagents were added in the appro-

Table. Performance Characteristics of Directigen® Flu A

Specimen Total
Type Number of Cells Sensitivity Specificity

NP aspirate 717 92% (68/74) 88% (568/643)

NP wash 175 96% (23/24) 90% (136/150)

Pharyngeal swab 183 67% (10/15) 92% (156/168)

NP swab 54 88% (21/24) 97% (29/30)

NP = nasopharyngeal.
Source: Reference 28.
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priate order. Recommended speci-
mens include nasopharyngeal washes,
swabs, aspirates, and pharyngeal
swabs. The Table shows the results of
the validation study included in the
Directigen® packet insert28 and indi-
cates that nasopharyngeal washes and
aspirates are superior to other speci-
mens. According to the manufacturer,
the overall sensitivity and specificity
were 91% and 90%, respectively, com-
pared with culture. The manufacturer
also performed a physician office eval-
uation and reproducibility study using
160 in vitro prepared nasal wash spec-
imens and showed there was a 100%
correlation between expected results
and the results obtained at the 4
physician office sites. Published stud-
ies evaluating the performance of
Directigen® report sensitivities rang-
ing from 41% to 100% and specificities
of 71% to 100%, depending on the type
of specimen collected, who collected
the specimen, and patient popula-
tions studied.23,25,29-34 The Clinical
Microbiology Laboratories at the
University of Rochester Medical
Center has recently evaluated the
performance of Directigen® over the
course of 2 winter seasons, without
restrictions on specimen type or
patient population (ie, under routine
conditions) and demonstrated sensi-
tivities of 60% to 77% and specificities
of 80% to 90%. This performance was
consistent between the seasons, with
the variation a result of the type of
culture used as the gold standard.35

The major limitation of the current
Becton-Dickinson device is that it is
not designed to detect influenza B.
The manufacturer is currently con-
ducting a premarket evaluation of a
next-generation Directigen® kit that
detects and differentiates between
influenza A and B.

Not only are epidemics of influenza
B less common than epidemics of
influenza A, but influenza B is also
often encountered in varying propor-
tions during influenza A outbreaks.
However, the availability of drugs that

are effective against both influenza A
and B has made the rapid identifica-
tion of both types more of a diagnos-
tic issue. As previously mentioned,
both influenza A and B possess neur-
aminidase on their surface. ZstatFlu®

is a test that detects neuraminidase in
specimens. Clinical material is mixed
with a synthetic, chromogenic neur-
aminidase substrate. In the presence
of neuraminidase the substrate is
cleaved, releasing the free chro-
mogen, which precipitates to produce
a blue color. This precipitate is then
collected and concentrated in a
device for visualization of the color.
Although other viruses (such as
parainfluenza 1 to 4 and mumps
viruses) possess neuraminidases, the
synthetic substrate used in this test is
specific for influenza A and B neur-
aminidase. This assay can be per-
formed in fewer steps than
Directigen®, but they are somewhat
more labor intensive. The specimen is
extracted in a detergent, then filtered
into a vial containing dried substrate.
The vial is then capped with a rubber
stopper, mixed, and incubated in a
heat block at 41°C for 30 minutes
(not to exceed 35 minutes). In the
final step, stop reagent is added to the
vial, and the contents are poured into
the collection device for visualization
of any blue color. The total time
required to perform a single test is
approximately 45 minutes. Positive
and negative control reagents are
included with each kit, but the only
internal control is a pH indicator on
which a drop of the final solution is
added and shows whether the
reagents were added in the correct
proportions. The specimen recom-
mended for this assay is a special
foam swab that is included in each kit.
In addition, kits come in 2 formats:
POL and diagnostic laboratory for-
mats. The difference between the 2 is
that the diagnostic laboratory format
kits include a special tube into which
the swab is placed for transport to the
laboratory. There are no published
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studies examining the performance
characteristics of this assay, but
according to the manufacturer, the
sensitivity is 65% for influenza A and
57% for influenza B, with 95% to 100%
specificity.36 Although this assay
detects both influenza A and B, it is
does not differentiate between them.

An additional influenza antigen
detection kit utilizes a unique mecha-
nism for visualization of antigen-anti-
body complexes: FLU OIA® is an
enhanced optical immunoassay in
which influenza A or B nucleoproteins
that are present in the specimen are
extracted and placed on a silicon
wafer in the test device. This wafer is
an optical surface on which anti-
nucleoprotein antibody is immobi-
lized. Antigen in the specimen binds
to this antibody, the surface is then
washed, and a substrate is added that
binds to the complex. This increases
the thickness of the molecular com-
plex—a process referred to as mass
enhancement—and alters the path of
light reflected by the optical surface.
The alteration in light is visualized as
a change in color that is purple
against a gold background. The assay
procedure is quite simple and takes
approximately 20 minutes for a single
specimen. The sample is extracted,
added to the silicon wafer, and incu-
bated, washed, and blotted dry; the
substrate is then added and incubat-
ed, washed, and blotted dry. All steps
are performed at room temperature. A
positive result is a purple circle that
reflects off the silicon wafer. An inter-
nal positive control appears as a dot in
the center of the larger circle.
External positive and negative control
reagents are included with each kit.
Specimens recommended by the
manufacturer for use in this assay
include throat swabs, nasopharyngeal
swabs, nasal aspirates, and sputum.
However, it is not recommended that
a swab or specimen be placed in the
viral transport medium, because the
dilution affects assay performance. An
alteration in specimen collection pro-

cedures would therefore be required
for cases in which a culture of the
specimen is desired. Whereas this
assay detects both influenza A and B
in clinical specimens, like ZstatFlu® it
does not differentiate between these
viruses. The performance character-
istics of this assay, as described in the
package insert, have recently been
published.37 This study showed that
in comparison with 14-day cultures,
the sensitivity of the assay varied
with the specimen type: throat swabs
were the least sensitive specimens
(62%), nasal aspirates the most (88%),
with an overall sensitivity of 80% for
this assay. Specificity ranged from
52% (sputum) to 80% (throat swab),
with an overall value of 73%.
Although no data were presented
regarding the assay’s relative sensitiv-
ity in detecting each type of virus, 2
recent studies in which influenza B
was the predominant isolate demon-
strated performance characteristics
similar to those presented by
Covalcuic and associates.37 Yamazaki
and colleagues38 showed that com-
pared with culture and polymerase
chain reaction (PCR), the sensitivity
of FLU OIA® was 89% and 82%, and
the specificity was 65% and 72%,
respectively; all isolates in this study
were influenza B. Similarly, in a pedi-
atric study in which 88% of the iso-
lates were influenza B, FLU OIA®,
when compared with culture, exhibit-
ed an 80% sensitivity and a 69% speci-
ficity for nasopharyngeal aspirates
and a 37% sensitivity and an 84%
specificity for throat swabs.39

Two new antigen detection tests
have recently become available that
may have the operational characteris-
tics needed for use in offices or labora-
tories staffed by individuals with a wide
range of experience and technical skill.
The QuickVue® Influenza A/B Test
(Quidel Corporation, San Diego,
California) and the Influenza A/B Rapid
Test (Roche Diagnostics Corporation,
Indianapolis, Indiana) use similar test
principles and procedures for the
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detection of type-specific influenza
antigens in clinical material. These
tests are both capable of detecting but
not differentiating between influenza A
and B. In the Quidel test, nasal swab,
nasal wash, and/or nasal aspirate speci-
mens are added to a tube containing an
extraction reagent that disrupts the
viral particles and releases internal
viral antigens. A test strip is added to
the extraction tube  through which the
viral antigens can migrate. Antigen is
captured by type-specific antibody
impregnated in the strip and is visual-
ized by the development of a pink-red
line. A blue control line will also be
visualized if the test was performed
properly. The entire test can be per-
formed in approximately 10 minutes.
The manufacturer reports better per-
formance when using nasal washes or
aspirates (81% sensitive and 99% specif-
ic) than when using nasal swabs (73%
sensitive and 96% specific). The overall
performance of this test compared
with culture had a sensitivity of 75%
(101/135) and a specificity of 97%
(227/235).40 In the Roche test, the
only recommended specimens are
throat swabs, which are added to
lysis/elution solution that releases the
viral nucleoprotein in the specimen.
Type-specific, conjugated anti-nucleo-
protein antibodies in the solution bind
to the viral antigen, forming a complex
that migrates through a test strip
which is added to the reaction cup and
is captured to form a line across the
strip to indicate a positive result. A
second, positive control line forms if
the sample migrates properly. The test
can be performed in approximately 12
minutes and is reported to be 68%
sensitive and 81% specific, according
to the manufacturer.41

Molecular Methods
Further attempts to shorten the

turnaround time for laboratory diag-
nosis have utilized molecular meth-
ods aimed at detecting viral nucleic
acids in patient specimens. Reverse
transcriptase-polymerase chain reac-

tion (RT-PCR) is a widely used mole-
cular tool that has been applied to
both the detection of influenza virus
and the subtype characterization of
virus isolates. Viral nucleic acids
(NA) are extracted from specimens
using commercially available kits or
in-house prepared guanidinium isoth-
iocyanate. Complementary DNA
(cDNA) is synthesized from the viral
RNA by an in vitro reverse transcrip-
tase reaction using either virus-spe-
cific oligonucleotides or random
hexamers as primers for the reaction.
The cDNA template generated in the
RT reaction is then amplified in PCR
by a heat-stable DNA polymerse using
influenza-specific primers. The
amplified product can then be visual-
ized directly in an agarose gel or indi-
rectly using one of a variety of
available detection systems. A num-
ber of assays developed in house have
been shown to be comparable to cul-
ture for the detection of influenza
virus in clinical specimens. 

Atmar and associates retrospec-
tively analyzed combined nasal wash/
throat swab specimens obtained from
an outpatient pediatric population by
RT-PCR and found that this method
was 95% sensitive and 98% specific
when compared with culture.24 In
addition, Claas and colleagues
prospectively analyzed nasopharyn-
geal aspirates and bronchoalveolar
lavages from pediatric patients over a
winter season and found that their
RT-PCR method was 92% sensitive
relative to culture.42 This tool has
been developed further to screen for
multiple viral respiratory pathogens
in the same specimen. Hexaplex®

(Prodesse, Milwaukee, Wisconsin) is a
multiplex, quantitative RT-PCR
enzyme hybridization assay that has
been shown to detect and quantitate
NA of respiratory syncytial viruses A
and B, influenza viruses A and B, and
human parainfluenza virus types 1, 2,
and 3.43 The major advantage to these
molecular assays is the potential to
obtain a result on the same day with-
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out compromising sensitivity. The
methodologies, equipment, and level
of training required to perform PCR
assays is not yet widespread; there-
fore, molecular assays are not part of
today’s diagnostic armamentarium,
but they will undoubtedly play a role
in the routine diagnosis of viral infec-
tions in the future.

Practical Guidelines
Recent enthusiasm for using antivi-

ral drugs to treat influenza has
increased interest in rapid diagnostic
assays. It is clear from the data dis-
cussed above that the specificity of the
antigen tests is high enough to regard
positive results as “true positives.”
Therefore, it is appropriate to initiate
antiviral therapy for antigen-positive
patients. However, some of the current-
ly available tests do not differentiate
between influenza A and B, so some
positive antigen tests are less useful
than others for selecting among the
available therapies. The choice of drug
to use should be based on what is
known about the types of virus cur-
rently circulating in the community.
Furthermore, the Food and Drug
Administration (FDA) has recently
issued a public health advisory remind-
ing clinicians of factors to consider
before prescribing antiviral drugs for
the treatment of influenza. This notice
stressed the importance of considering
concomitant or secondary bacterial
infection, especially in patients 
with chronic medical conditions.
Appropriate antibacterial therapy
should therefore be initiated whenever
bacterial infection is suspected.
Finally, it was noted that antiviral
drugs have not been shown to prevent
or effectively treat viral complications
of influenza such as viral pneumonia.

The use of influenza tests to differ-
entiate a nonspecific febrile illness
from influenza in a patient with an
influenza antigen-negative test result
is more difficult. The currently avail-
able data has shown that these tests
are between 60% and 80% sensitive, so

20% to 40% of patients truly infected
with influenza virus will be missed by
those who rely on the results of the
antigen test alone. Although some cur-
rently available antigen detection tests
are of sufficient complexity to make
their use impractical for most POLs,
the newer tests are more user friendly
and are approved by the FDA for use in
POL settings. However, it is important
to remember that test performance in
clinical practice often does not match
claims in manufacturers’ package
inserts. Furthermore, during influenza
season, a clinical diagnosis has been
shown to be as effective as laboratory
testing in diagnosing influenza infec-
tion. Therefore, a negative antigen test
result should be interpreted with cau-
tion, and taken in the context of the
patient’s clinical symptoms and local
epidemiology. It should be emphasized
that tests vary in performance and
complexity and that several of the
more recently introduced tests have
not been independently evaluated.
Clearly, rapid tests are useful for defin-
ing and managing outbreaks of influen-
za in closed populations. However, the
rational use of rapid tests in other clin-
ical settings has not been evaluated.

Conclusions
Making an accurate and rapid diag-

nosis of influenza is often a combina-
tion of the index of clinical suspicion,
epidemiological information, and the
availability of appropriate laboratory
tools. The choice of tools to use will
depend on the population of patients
being seen and the skill level of the
laboratory staff, as well as the level of
sensitivity needed and the speed
required to obtain a result. In the cur-
rent assortment of diagnostic tests,
many are suitable for use in the hos-
pital laboratory as well as the POL set-
ting. Practices with ready access to a
laboratory may elect to perform a
rapid test and base decisions on these
results, delaying therapy until the
results return from the laboratory (if
this could occur within 4 to 6 hours).
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Rapid diagnostic tests may have more
current applicability in the hospital or
institutional setting where testing
may facilitate early recognition of
influenza in hospitalized patients, by
differentiating this disease from other
causes of fever in patients with a com-
plex medical history (eg, compro-
mised immunity). This would allow 1)
the avoidance of antibacterial drugs,
2) informed discussions regarding iso-
lation of infected patients, and 3) ear-
lier discharge. In addition, rapid tests
could allow early recognition of out-
breaks in institutions and more 
effective utilization of prevention
strategies. We must continue to
explore strategies for the prevention
and control of infection, as well as
pursue the development of improved
diagnostic tools, because most experts
agree that the clock is ticking for the
arrival of the next pandemic.
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