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The performance of the SD Bioline rapid antigen test kit for influenza virus detection was evaluated with 295
respiratory specimens during the influenza season. The overall sensitivity and specificity of the SD Bioline test
were 61.9% and 96.8% for the influenza A virus antigen and 54.5% and 100% for the influenza B virus antigen,
respectively. The results were consistent with peak influenza activities.

Influenza viruses are responsible for epidemics resulting
in morbidity and excess mortality among the very young, the
elderly, and those with chronic illness (10, 11). The rapid
and accurate detection of influenza viruses is essential for
appropriate antiviral therapy early in the illness and con-
tributes to the reduction of medical costs and the lengths of
hospital stays (5).

Recently developed rapid influenza tests have had a positive
impact on medical management by decreasing the need for
ancillary tests and the use of antibiotics in children evaluated
for an influenza-like illness in an emergency department (4,
12). Furthermore, they have increasingly become a useful tool
for the surveillance of influenza activity (7, 13, 16).

Several rapid influenza antigen detection kits using enzyme,
optical, or chromatographic immunoassays provide a result in
15 to 30 min, with reported sensitivities ranging from 62% to
85% and specificities ranging from 79.5% to 99% compared to
viral cultures (1, 14).

A newly developed SD Bioline rapid influenza test (Stan-
dard Diagnostics, Inc., Suwon, Korea) is a lateral-flow immu-
noassay that uses influenza virus-specific monoclonal antibod-
ies on a strip for the qualitative detection of influenza A and B
virus antigens, separately. However, the performance of the
test has not been determined to date. In this study, we com-
pared the performance of the SD Bioline test with that of the
QuickVue test (Quidel Corp., San Diego, CA), a nontyping
lateral-flow immunoassay (3) which is currently the only rapid
influenza test available in Korea, and further evaluated its
clinical usefulness during the influenza season.

The study population was comprised of 295 Korean children
and adults who were admitted to or visited the outpatient
clinics at Korea University Anam Hospital with symptoms of
acute respiratory tract illness during the 2005-to-2006 influ-

enza season. Demographic and clinical data were collected
using case report forms. Written informed consent to partici-
pate in the study was obtained from patients or their parents.
The study protocol was approved by the hospital ethics com-
mittee (approval no. AN0560).

Three anterior nasal or throat swab specimens per adult
patient were collected. One swab, for virus culture, was trans-
ferred in standard refrigerated HH medium (Hanks’ balanced
salt solution with 0.88% sodium bicarbonate, 0.2% bovine
serum albumin [Sigma], 30 mM HEPES buffer, and 50 �g/ml
gentamicin [9]), and the other two swabs were used for rapid
influenza virus antigen testing. Nasopharyngeal aspirates and
two throat swabs collected from each pediatric patient were
used for virus culture and the influenza virus antigen tests,
respectively. The specimen for culture was immediately placed
in 2 ml of HH medium after the collection, transported to the
virus laboratory on ice, and kept at �20°C until the culture was
performed. Virus culture was performed using the cryopre-
served R-Mix cultures (Diagnostic Hybrids, Inc., Athens, OH),
as previously described (2, 8).

The QuickVue and SD Bioline tests were run in parallel.
Four physicians (two pediatric and two infectious disease doc-
tors) performed the tests, as described in the package inserts,
at bedside or at the outpatient clinic throughout the study
period. Briefly, both tests involved the extraction of influenza
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TABLE 1. Characteristics of the study population

Characteristic
Value for:

Children Adults

No. of patients (no. of males/
no. of females)

174 (94/80) 121 (56/65)

Age, yr (range)a 4.8 (0.3–15.0) 48.0 (18.5–81.9)
No. (%) of patients hospitalized 112 (64.6) 62 (51.2)
Duration of hospitalization,

days (range)a
5 (2–11) 12 (2–205)

Duration of fever, days (range)a 2 (1–21) 3 (1–36)
Interval between fever onset

and testing, days (range)a
2 (1–13) 4 (1–27)

a Differences were considered statistically significant at a P of �0.05.
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virus antigens from the patients’ specimens. Each swab speci-
men was placed in a tube containing an extraction agent pro-
vided in each test kit. After the disruption of the viral particles,
a test strip from each test kit was placed in the extraction tube
and allowed to react with the influenza virus-specific monoclo-
nal antibodies for 10 to 30 min. In the SD Bioline test, a
pink-to-purple test line in the A or B region with the presence
of a purple control line indicates a positive result for influenza
virus A or B, respectively. With the QuickVue test, a pink-to-
red test line in the presence of a blue control line indicates a
positive result (3).

Data are represented as medians (ranges), unless otherwise
indicated. The variables or frequencies were compared be-
tween the two groups using the Student t test or the chi-square
test. Viral cultures positive for influenza virus A or B were
considered true positives. All data analyses were performed
using SPSS version 12.0 (SPSS, Inc., Chicago, IL).

The clinical characteristics of the study population are
shown in Table 1. Among the 295 patients tested, overall de-
tection rates for the virus culture, the QuickVue test, and the

SD Bioline test were 25.4%, 15.9%, and 17.6%, respectively.
Although the sensitivities and the specificities of the SD Bio-
line test were somewhat higher than those of the QuickVue
test, none of these differences was significant (Table 2). Both
tests were simple and easy to perform at bedside, but the SD
Bioline test showed somewhat slow color development com-
pared to the QuickVue test.

There were two outbreaks of local influenza activity re-
ported by the Korean Influenza Surveillance Scheme (KISS),
Korean Center for Disease Control and Prevention. The first
outbreak (the 52nd week of 2005) was due to influenza virus
type A, and the second outbreak (the 17th week of 2006) was
due mainly to the type B virus (Fig. 1). The sensitivities of the
QuickVue test and the SD Bioline test rose to 67.6% and
70.3% during the first outbreak and 37.9% and 62.1% during
the second outbreak, respectively. However, the SD Bioline
test showed an unacceptably low positive predictive value when
the virus prevalence was low, suggesting its limitation as a
screening program outside the influenza season.

In this study, the SD Bioline test showed excellent specificity

TABLE 2. Performance of two rapid tests for the detection of influenza viruses

Rapid test and virus
detected

No. of specimens that were:
Sensitivity

(%)
Specificity

(%)

Predictive value
(%)

Rapid test positive,
culture positive

Rapid test positive,
culture negative

Rapid test negative,
culture positive

Rapid test negative,
culture negative Positive Negative

SD Bioline test
Influenza A virus 26 8 16 245 61.9 96.8 76.5 93.1
Influenza B virus 18 0 15 262 54.5 100 94.6 94.9

QuickVue test 35 12 40 208 46.7 94.5 74.5 83.9

FIG. 1. Detection of influenza viruses by culture and by the SD Bioline rapid antigen test in conjunction with an epidemic curve with two peaks
of influenza activity based on the report from the KISS for the 2005-to-2006 season. , influenza A reported by the KISS; , influenza B reported
by the KISS; □, influenza A virus detected by culture; , influenza B virus detected by culture; —, influenza A virus detected by the SD Bioline
test; �, influenza B virus detected by the SD Bioline test.
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for the detection of the influenza A and B viruses and fair-to-
good sensitivities, compared to those of other studies of rapid
influenza tests (1, 14). Differences in the specimen collection
methods and the age of the study population are the likely
explanation. It has been reported that nasopharyngeal aspi-
rates are superior to nasal or throat swabs for the detection of
influenza viruses by rapid antigen testing (6). Anterior nasal or
throat swabs were easier and faster to collect and were mostly
preferred by the adult patients, which might contribute to the
lower sensitivities in this study. In addition, lower quantities of
virus shedding have been reported for older patients than for
children (15).

In conclusion, the SD Bioline rapid influenza test is useful
for detecting influenza virus type A and type B. Within the
recognized limitations, it might be a part of influenza surveil-
lance programs for the influenza season.

This study was financially supported in part by Standard
Diagnostics, Inc., Suwon, Korea, and in part by City of Seoul
grant no. 10920.
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