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ABSTRACT 

Influenza viruses cause seasonal epidemics associated with high morbidity and mortality. 

Rapid diagnostic tests for the detection of pandemic influenza A virus are valuable for their ease 

using and accurate diagnosis of influenza. Many rapid influenza diagnostic kits were introduced 

recently. Hence, the sensitivities and specificities of them for testing influenza viruses need to 

monitor. In this study, the sensitivities and specificities of four diagnostic 

immunochromatographic assay kits for H1N1, H3N2, and H5N1 were evaluated. For the 

detection of the three H1N1, three H3N2 and one H5N1 virus line, rapid diagnostic tests 

exhibited excellent specificity (all positive). And no false-positive results were obtained. They 

differed in respect to the sensitivity, especially in the lower haemagglutinin titer. However, all of 

them achieve the requirements of National Institutes for food and drug Control (NIFDC). 

Commercial influenza immunochromatographic assay kits are useful tools for the rapid 

diagnosis of influenza. Nonetheless, confirmatory testing is always recommended. 
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Introduction 

Influenza is transmitted easily among 

humans and causes seasonal epidemics 

associated with high morbidity and 

mortality. During periods of epidemic 

prevalence, the clinical diagnosis of   

 

 

influenza is difficult because other 

respiratory viruses are often circulating 

simultaneously [2]. The rapid and accurate 

diagnosis of influenza is essential to 

control influenza and provide proper 

treatment [1]. 
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Table1: specificity of Influenza A virus antigen detection kit 

Virus source 

and subtype 
Virus designation 

Haemagglutinin 

titer 
Results 

   Kit1 Kit2 Kit3 Kit4 

Human H1N1 

A/Califonia/07/09 1:20 + + + + 

A/Newcaledonia/20/99 1:320 + + + + 

A/hufang/7/1999 1:80 + + + + 

Human H3N2 

A/wisconsin/62/2005 1:1280 + + + + 

A/Hiroshima/52/2005 1:96 + + + + 

A/Anhuibaohe/137/2008 1:64 + + + + 

Human H5N1 A/Anhui/01/2005 1:64 + + + + 

Human B 

Influenza virus 
B/288/04 

/ - - - - 

Parainfluenza 

virus 
Parainfluenza Ⅲ 

/ - - - - 

Rubella Virus Rubella Virus / - - - - 

 

A variety of different diagnostic methods 

can be used to detect influenza virus in the 

respiratory specimen. However, a rapid and 

simple diagnostic tests for confirming 

infection with influenza are urgently needed 

in clinical diagnosis and treatment. Rapid 

influenza tests which was based on 

immunochromatography are valuable for 

laboratory ease using and fast getting 

results. However, the sensitivities and 

predictive of current rapid antigen tests for 

influenza viruses need to monitor. In present 

study, we compare the analytical sensitivity 

and specificity of four commercially 

available influenza A rapid antigen detection 

tests for the detection of influenza A viruses 

of subtypes H5N1, H1N1 and H3N2. 

 

Materials and methods 

1.Virus standard reference 

 

 

  Seven positive virus standard reference 

and three negative standard virus 

reference were selected, which come from 

worldwide. (Table 1) 

2. Rapid kits for influenza virus A 

detection 

The rapid antigen detection kits 

evaluated were Kit1: One Step Influenza 

Virus A Antigen Test (GuangZhou 

Wondfo Biotech Co.,Ltd, China); Kit2: 

Diagnostic Kit for Influenza type A 

antigen (Hangzhou Genesis Biodetection 

& Biocontrol Co.,Ltd., China); Kit3: 

Cleaview Exact Influenza A&B, (Alere 

TM, China); Kit4: BinaxNOW Influenza 

A&B Test (Binax,Inc. ME, USA). The 

procedures were carried out according to 

manufacturer’s instructions. Each kit was 

tested in duplicate on each virus dilution. 
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Table2: limit of Influenza A virus antigen detection kit 

Virus source and 

subtype 
Virus designation 

Haemagglutinin 

titer 
Results 

   Kit1 Kit2 Kit3 Kit4 

Human H1N1 A/Califonia/07/09 

1:20 + + + + 

1:40 + + + + 

1:80 + + + + 

1:160 + - + + 

1:320 + - - - 

1:640 + - - - 

Human H1N1 A/hufang/7/1999 

1:80 + + + + 

1:160 + + + + 

1:320 + + + + 

1:640 + + + - 

Human H3N2 A/wisconsin/62/2005 

1:1280 + + + + 

1:2560 + + + + 

1:5120 + - - - 

1:10240 + - - - 

 

Results and Discussion 

For testing the specificities, the four 

influenza virus A rapid diagnostic 

immunochromatographic assay kits were 

evaluated by three H1N1, three H3N2 and 

one H5N1 virus line. These rapid 

diagnostic tests exhibited excellent 

specificity. All positive virus standard 

references were detected the positive 

results. And no false-positive results were 

obtained in the three negative standard 

virus reference. (Table 1) 

For testing the sensitivities, the four 

influenza virus A rapid diagnostic 

immunochromatographic assay kits were 

evaluated by two H1N1, and one H3N2  

 

 

virus line with the different 

haemagglutinin titer. When the 

haemagglutinin titer was lower than 1:320 

in H1N1, the Kit1 could work well only, 

others Kits all showed the negative 

results. Similar results were obtained in 

H3N2 when its haemagglutinin titer was 

lower than 1:5120. (Table 2) 

There are no clinical symptoms or 

specific signs for influenza virus infec- 

-tions. Thus, it is difficult to distinguish 

different influenza virus infections 

without confirmatory testing [3, 4]. The 

laboratory diagnosis of influenza can help 

manage influenza-infected patients in 

hospital or other healthcare settings. 
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The accuracy of rapid influenza tests is 

usually less than reverse transcription 

-polymerase chain reaction (RT-PCR) [5]. 

However, rapid diagnostic tests are valuable 

for their ease using and rapid diagnosis. This 

type tests can reduce unnecessary diagnostic 

testing, hospitalization duration, and 

antibiotic use while increasing antiviral use. 

The clinical sensitivity and specificity of 

rapid influenza diagnostic tests vary 

considerably in previous studies. In clinical 

settings, rapid influenza tests are reported to 

have sensitivities of 45–90% and 

specificities of 86–100% [6-12]. Field data 

related to the clinical sensitivity and 

specificity of rapid influenza tests are of 

significant value to physicians, general 

practitioners, and other healthcare 

professionals when choosing which 

influenza rapid test to use. Meanwhile, it 

suggested that this type rapid test kits are 

very widely used. 

In this study, the performance of four 

rapid tests for the detection of influenza A 

was evaluated. The overall sensitivities and 

specificities of the rapid influenza tests for 

H1N1, H3N2, and H5N1 were evaluated. 

For the detection of the three H1N1, three 

H3N2 and one H5N1 virus line, rapid 

diagnostic tests exhibited excellent 

specificity (all positive). And no false- 

positive results were obtained.  

However, in this study, the four influenza 

Virus A rapid diagnostic immunechromato- 

-graphic assay kits differed in respect to the 

 

 

sensitivity, especially in the lower 

haemagglutinin titer. There are various 

factors that could affect the sensitivity of 

rapid assays, such as the quality of 

specimens, standardization of sample 

collection technique [13, 14]. And the WHO 

recommends that samples should be 

collected within 4 days of disease onset 

(WHO, 2006). The others factors include 

periods of low prevalence, in special 

populations, by region, and by influenza 

subtype [15]. However, these four kits all 

can achieve the basic requirements for 

rapid testing the influenza A viruses of 

subtypes H1N1, H3N2, and H5N1. 

Moreover, all of them passed the 

validations of National Institutes for food 

and drug Control (NIFDC).  

 

Conclusion 

 

In conclusion, the rapid screening tests 

evaluated in this study were more useful 

in testing influenza A viruses. Moreover, 

rapid tests can be performed in a primary 

healthcare setting and are the key to 

controlling outbreaks. The four influenza 

virus A rapid diagnostic immune- 

-chromatographic assay kits show the 

good performances, respectively.  
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