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Table 1. Influenza viruses used in this study

Type Subtype Virus Strain ~ Logio Copies/mL

A HIN1 2009 Seasonal 9.08
A HIN1 2009 Pandemic 9.26
A H3N2 2012 Seasonal 8.67
B - 2012 Seasonal 112
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Table 2. Standard influenza virus-antigens used for judg-
ment-agreement tests between visual judgment
and densitometry reading

Virus Antigen Concentration '
35~ 7.0x10? TCIDso/mL
0.7 ~ 14 x10° TCIDso/mL
44 ~ 88 x10* TCIDso/mL
1.8 ~ 3.6 x10° TCIDso/mL

Type Classification

A Weak Positive
A Strong Positive
B Weak Positive
B Strong Positive

equivalent value using standard curve of reflection lumi-
nosity-intensity
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Table 3. Rapid diagnosis kits used in sensitivity-comparison tests

Rapid Diagnostic Kit Company Method (label) Reagent Volume Reaction Time  Reading
BD Veritor System Flu  Becton Dickinson Co., Ltd. IC (Gold) 400 uL 10 min Device
Espline Fujirebio Inc. IC (ALP) 200 uL 15 min Visual
Quick Navi Flu Denka Seiken Co., Ltd. IC (Latex) 350 uL 8 min Visual
ImmunoAce Flu Tauns Laboratories, Inc. IC (Platinum) 700 uL 8 min Visual

Table 4. Agreement ratios between visual judgment and densitometry reading among

three groups

Type A Type B )
Negative  Total
Strong  Weak Strong  Weak
Group 1
Tested No. 84 28 56 56 56 280
Judgment  Same 83 17 56 54 56 266
Different 1 11 0 2 0 14
Agreement Ratio (%) 98.8 60.7 100.0 96.4 100.0 95.0
Group 2
Tested No. 120 40 80 80 80 400
Judgment Same 118 27 79 73 80 377
Different 2 13 1 7 0 23
Agreement Ratio (%) 98.3 67.5 98.8 91.3 100.0 94.3
Group 3
Tested No. 48 16 32 32 32 160
Judgment Same 41 7 29 24 32 133
Different 7 9 3 8 0 27
Agreement Ratio (%) 854 438 90.6 75.0 100.0 83.1
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Table 5. Sensitivities of four rapid diagnosis kits to influenza viruses

Virus Strain DD Veritor  ppline  QuickNavi - ImmunoAce
A/HINI Seasonal 2009 % 32 (7.6) X 16 (7.9 x16 (7.9) x16 (8.2)
A/HIN1 Pandemic 2009 X8 (84) 2(9.0) x1(9.3) x1(9.3)
A/H3N2 Seasonal 2009 %512 (6.0) x 128 (6.6) X 64 (6.9) X 64 (6.9)
B Seasonal 2009 x 128 (9.1) x 16 (10.0) x16 (11.2) x 32 (9.7)

The maximum dilutions of the virus solution and its absolute concentration (logio copy num-

ber/ml) for positive judgment

a:A/H1N1 Seasonal

6 8 10

c:A/H3N2 Seasonal 2012 "

Minimal time for judgment (min)

b:A/H1N1 Pandemic 2009
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Fig. Time required for each kit test show the positive result to each concentration of the virus
a: For A/HINI Seasonal 2009; b: for A/HIN1 Pandemic 2009; c: for A/H3N2 Seasonal 2012; d: for B Seasonal 2012
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Evaluation of the sensitivity of a densitometry system, in judging the result
of influenza virus antigen-detection kit using immunochromatography

Ikuo Yamaguchi”, Tomoe Aoyama”, Masaru Yamamoto”,
Keiko Kinoshita”, Yumi Ito”, Hidekazu Nishimura?
YDepartment of Clinical Laboratory, Toyohashi Municipal Hospital
?Virus Research Center, Clinical Research Division, Sendai Medical Center

Diagnosis of Influenza using viral antigen-detection kits has become prevalent in clinical settings in Japan, be-
cause of the rapidness and easiness. They are sometimes used in early phase of the disease, combined with the
early treatment with anti-influenza drugs. Most of them are invented to visually read the test line on the immuno-
chromatography membrane.

However, we should be cautious about their reliability of them. Sometimes human errors occur at the visual
tests, and they have different sensitivities. For getting proper clinical data, we should fully understand the sur-
rounding situation and background of them. In this report, we evaluated the sensitivity of BD Veritor System Flu,
which employs reflectometric reader system of digital reading technology, by comparing with conventional visual
tests.

A total of 84 people including laboratory technologists were asked to visually read test line of the immunochro-
matography and their answers were compared with results of the reflectometric reader system.

This study showed that the lower the concentration of standard sample was applied, the greater the error ratio
of visual test became, indicating the stable sensitivity of Veritor System. Moreover, the sensitivity was compared
with three other major products approved in Japan, using four influenza viruses grown in MDCK cells as speci-
mens: type A of HIN1 seasonal 2009, HIN1 pandemic 2009, H3NZ seasonal 2012 and type B of seasonal 2012. It was
indicated that Veritor System had the highest sensitivity against lower concentration of antigen especially in
early phase of detection from those four kits.
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