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Internal validation report 

ID Screen® Influenza A Nucleoprotein Swine Indirect 
Indirect ELISA for the detection of antibodies against the Influenza A virus nucleoprotein  

in swine serum or plasma. 
 

 
 
Introduction 

The influenza viruses A, B, C and D of the family Orthomyxoviridae, are responsible for influenza diseases 
affecting humans and certain animals. The viral types A, B, C, or D are defined by the nature of the internal 
nucleocapsid antigen. The A type is the most conserved genus, affecting humans as well as avian, porcine and 
equine species. 

Type A influenza viruses are further divided into subtypes based on their Hemagglutinin (H) and Neuraminidase (N) 
antigens. Seventeen H antigens (H1 to H17) and nine N antigens (N1 to N9) have been isolated.  

Some subtypes containing H1 and H3 are widespread in pig herds. Morbidity can reach up to 100%, but mortality 
remains low. The principal consequences of Swine Influenza is weight loss, which financially impacts farmers. 

Laboratory diagnosis depends on the demonstration of the presence of the virus or specific antibodies in serum. 
The ELISA method is highly recommended for diagnosis or vaccine monitoring. Recently, inactivated vaccines 
have been developed against Swine Influenza virus (SIV), in adequacy with circulating strains. 

Serology is used for disease control and vaccination monitoring. The ID Screen® Influenza A Nucleoprotein 
Swine Indirect ELISA detects antibodies directed against the nucleoprotein of the Influenza A virus in swine serum 
or plasma. The test may be used to detect infection or to quantify antibody levels in vaccinated swine. 

This report summarizes validation data obtained for this ELISA for swine serum. 

 
 

• Improved sensitivity and specificity thanks to a recombinant nucleoprotein 
• Detection of circulating virus, included  H1N1, H1N2 and H3N2 
• Monitoring of conventional vaccines in swine 
• Comprehensive data analysis with the IDSoftTM program 
• Cost-effective for the analysis of large numbers of samples 
• Easy-to-use, with results in under 2 hours 
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Test Principle 

Microwells are coated with Influenza A virus recombinant nucleoprotein. 

Samples to be tested and controls are added to wells. Anti-FLU antibodies, if present, form an antigen-antibody 
complex. 

After washing, an anti-porcine horseradish peroxidase (HRP) conjugate is added to the wells. It fixes to the sample 
antibodies, forming an antigen-antibody-conjugate-HRP complex. 

After elimination of the excess conjugate by washing, the substrate solution (TMB) is added. 

The resulting coloration depends on the quantity of specific antibodies present in the specimen to be tested. In the 
presence of antibodies, the substrate solution gradually turns into blue and then into yellow after addition of the 
stop solution. In the absence of antibodies, no coloration appears. 

The microplate is read at 450 nm. 

Interpretation of results: 
For each sample 

- the S/P is calculated: 

(ODsample – ODNC) / (ODPC - ODNC). 

- and the antibody titer is calculated: 

Log10 (titer) = 1.2 x Log10(S/P) + 3.5 

Titer= 10 Log10 (titer) 

 

 

 

Preface 

This document summarizes validation data (analytical sensitivity, specificity and sensitivity) obtained for this ID 
Screen® ELISA, including comparisons with the ID Screen® Influenza A Antibody Competition Multi-species. 

 
- ID Screen® Influenza A Nucleoprotein Swine Indirect (ID Screen® iELISA): indirect ELISA based on 

nucleoprotein antigen 

• cut-off: titer > 1053 

 

- ID Screen® Influenza A Antibody Competition Multi-species (ID Screen® cELISA): competitive ELISA using 
an anti-nucleoprotein monoclonal antibody 

• cut-off: S/N (%) < 45 

 

 

 

 

 

 
 

S/P value ELISA antibody titer Immune status 
S/P ≤ 0.4 Titer ≤ 1053 Negative 
S/P > 0.4 Titer > 1053 Positive 
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Analytical sensitivity 

Sera from hyper-immunised pigs 
Analytical sensitivity was evaluated by titration of the following Influenza A-positive pig sera: 

- Serum 1: serum from a Specific Pathogen-Free (SPF) pig immunised with avian-like swine H1N1 (H1avN1); 

- Serum 2: serum from a SPF pig immunised with human-like reassortant swine H1N2 (H1huN2); 

- Serum 3: serum from a SPF pig immunised with human-like reassortant swine H3N2 (H3N2); 

- Serum 4: serum from a SPF pig immunised with pandemic-like swine H1N1 (H1N1pdm). 

The serum titrations were performed by dilution of the samples in a SPF serum. 

Sera were tested in parallel using the ID Screen® Influenza A Nucleoprotein Swine Indirect ELISA (iELISA) and 
Hemagglutination Inhibition (HI) tests with homologous strains (cut-off >20). 

This study was performed by the National Reference Laboratory for Swine Influenza in France (ANSES, 
French Agency for food, environmental and occupational health and safety, Ploufragan-Plouzané-Niort 
Laboratory). 
 

 ID Screen® iELISA HI test 
Dilution Serum 01 (H1avN1) 

pure 16191 (+) 640 (+) 
1:5 8502 (+) 160 (+) 

1:10 5103 (+) 80 (+) 
1:20 2529 (+) 40 (+)  
1:40 1245 (+) 20 (+)  
1:80 514 (-) 10 (-) 
1:160 273 (-) <10 (-) 
1:320 176 (-) <10 (-) 
1:640 130 (-) <10 (-) 

   
Dilution Serum 02 (H1huN2) 

pure 14905 (+) 1280 (+) 
1:5 6317 (+) 320 (+) 

1:10 3353 (+) 160 (+) 
1:20 1510 (+) 80 (+) 
1:40 657 (-) 40 (+) 
1:80 299 (-) 20 (+) 
1:160 200 (-) 10 (-) 
1:320 130 (-) <10 (-) 
1:640 108 (-) <10 (-) 

  
Dilution Serum 03 (H3N2) 

pure 17849 (+) 2560 (+) 
1:5 10276 (+) 320 (+) 

1:10 6317 (+) 160 (+) 
1:20 3468 (+) 80 (+) 
1:40 1713 (+) 40 (+) 
1:80 806 (-) 20 (+) 
1:160 431 (-) 10 (-) 
1:320 224 (-) <10 (-) 
1:640 130 (-) <10 (-) 
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Dilution Serum 04 (H1N1pdm) 
pure 17798 (+) 160 (+) 
1:5 10553 (+) 20 (+) 

1:10 6616 (+) 10 (-) 
1:20 3740 (+) <10 (-) 
1:40 1713 (+) <10 (-) 
1:80 776 (-) <10 (-) 
1:160 431 (-) <10 (-) 
1:320 224 (-) <10 (-) 
1:640 130 (-) <10 (-) 

Table 1: Comparison of results obtained using the ID Screen® iELISA and the HI test. 
 

 
 
 
 
 
 
 
 
Sera from positive field animals 
Analytical sensitivity was evaluated by titration of the following Influenza A-positive pig sera: 

- Serum 1: serum from a naturally infected pig from Spain; 

- Serum 2: pool of sera from naturally infected pigs from Italy and Germany.  

Sera were tested in parallel using the ID Screen® Influenza A Nucleoprotein Swine Indirect ELISA (FLUNPS-SW, 
iELISA) and the ID Screen® Influenza A Antibody Competition Multi-species ELISA (FLUACA, cELISA).  

This study was performed by IDvet. 

 ID Screen® iELISA ID Screen® cELISA 
Dilution Serum 01 

pure 12233(+) 7 (+) 
1:2 11260 (+) 10 (+) 
1:4 9862 (+) 12 (+) 
1:8 8258 (+) 18 (+)  

1:16 5436 (+) 31 (+)  
1:32 3244 (+) 51 (-) 
1:64 1693 (+) 73 (-) 
1:128 935 (-) 91 (-) 

   
Dilution Serum 02 

pure 12646 (+) 6 (+) 
1:2 11601 (+) 8 (+) 
1:4 10384 (+) 11 (+) 
1:8 8187 (+) 20 (+)  

1:16 5263 (+) 40 (+) 
1:32 3195 (+) 60 (-) 
1:64 1803 (+) 76 (-) 
1:128 915 (-) 90 (-) 

Table 2: Comparison of results obtained using the ID Screen® ELISAs. 

Results (Table 1): 

 The analytical sensitivity for swine samples is satisfactory with the ID Screen® indirect ELISA in 
comparison with the HI test. 

 All the tested strains (H1avN1, H3N2, H1N1pdm and H1huN2) are well detected as positive with the ID 
Screen® indirect ELISA.  
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Sensitivity 

Sera from experimentally infected pigs 
9 SPF pigs (origin: France) were infected with H1avN1 virus and bled at 7, 11, 14 and 18 days post-infection. 

Sera  were tested using the ID Screen® iELISA and the HI test with homologous strain.  

This study was performed by the National Reference Laboratory for Swine Influenza in France (ANSES, 
French Agency for food, environmental and occupational health and safety, Ploufragan-Plouzané-Niort 
Laboratory).. 

 

 Day 7 Day 11 Day 14 Day 18 

Samples iELISA HI test iELISA HI test iELISA HI test iELISA HI test 

1 13 (-) 20 (+) 2132 (+) 40 (+) 4614 (+) 80 (+) 10183 (+) 160 (+) 
2 66 (-) <10 (-) 273 (-) 20 (+) 1053 (+) 40 (+) 2492 (+) 40 (+) 
3 87 (-) 20 (+) 1956 (+) 40 (+) 6488 (+) 80 (+) 9587 (+) 40 (+) 
4 108 (-) 10 (-) 1543 (+) 20 (+) 6573 (+) 40 (+) 7879 (+) 40 (+) 
5 153 (-) 20 (+) 1376 (+) 40 (+) 4332 (+) 80 (+) 6360 (+) 80 (+) 
6 351 (-) <10 (-) 1577 (+) 40 (+) 5433 (+) 80 (+) 6232 (+) 160 (+) 
7 47 (-) 20 (+) 1510 (+) 40 (+) 5227 (+) 40 (+) 7309 (+) 160 (+) 
8 224 (-) 40 (+) 3507 (+) 40 (+) 6875 (+) 40 (+) 8816 (+) 40 (+) 
9 108 (-) 40 (+) 5351 (+) 80 (+) 10091 (+) 160 (+) 11347 (+) 80 (+) 

Table 3: Seroconversion kinetics for SPF pigs infected with H1avN1 virus (origin: France ) obtained  
using the ID Screen® iELISA and the HI test. 

 

 

 

 

 

 

Results (Table 2): 

 For swine samples, the ID Screen® indirect ELISA shows superior analytical sensitivity compared to the 
ID Screen® competitive ELISA. 

Results (Table 3): 

 8/9 samples were found positive at 11 days post-infection with the ID Screen® iELISA, and 9/9 with 
the HI test using the homologous strain. 

 The ID Screen® iELISA is able to detect the anti-NP antibodies in serum matrix at an early stage. 
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Sera from field animals 

400 swine sera from Navarra (Spain) were tested using the ID Screen® iELISA. They were all found positive with 
the ID Screen® Influenza A Antibody Competition and another commercially available Influenza A ELISA. 
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Figure 1: Titer distribution for naturally infected sera using the ID Screen® Influenza A Nucleoprotein Swine Indirect ELISA. 

 

 

 

 

 

Results (Figure 1): 

 All sera were found as positive using the ID Screen® iELISA. 

Measured sensitivity = 100% (CI95%: 98.76%– 100%), n = 400. 
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Sera from vaccinated or infected animals 
15 serum samples from vaccinated or infected swine were tested.  

Animals were split into 5 groups as follows:  

- 4 groups were vaccinated with Gripovac 3, a Merial killed vaccine composed by H1N1, H1N2 and H3N2 
strains (origin: Agricola, Italy). Groups A, B and D were vaccinated three times, and group C twice.  

- Group E was infected with the H1N1 virus, and confirmed as positive by HI test. 

Sera were tested in parallel using the ID Screen® Influenza A Nucleoprotein Swine Indirect and the ID Screen® 
Influenza A Antibody Competition Multi-species.  

This study was performed by IDvet. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Comparison of results obtained with the ID Screen® ELISAs  
 

 

 

 

 Group C (n=3) – 2 vaccinations 

  
No. of positives per 

group Mean titer CV (%) 

ID Screen® iELISA 3/3 1516 27 
ID Screen® cELISA 1/3 - - 

    
 Group A (n=3) – 3 vaccinations 

  
No. of positives per 

group Mean titer CV (%) 

ID Screen® iELISA 3/3 6979 18 
ID Screen® cELISA 3/3 - - 

    
 Group B (n=3) – 3 vaccinations 

  
No. of positives per 

group Mean titer CV (%) 

ID Screen® iELISA 3/3 4180 22 
ID Screen® cELISA 3/3 - - 

    
 Group D (n=4) – 3 vaccinations 

  
No. of positives per 

group Mean titer CV (%) 

ID Screen® iELISA 4/4 6778 25 
ID Screen® cELISA 4/4 - - 

    
 Group E (n=2) – Infected by H1N1 

  
No. of positives per 

group Mean titer CV (%) 

ID Screen® iELISA 2/2 9098 3 
ID Screen® cELISA 2/2 - - 

Results (Table 2): 

 Measured sensitivity is 100% (CI95%: 75.75%– 100%) for the ID Screen® iELISA, and 86.67% 
(CI95%: 62.12%– 96.27%) for the ID Screen® cELISA 

 In case of two vaccinations, titers with ID Screen® iELISA will be around 1500 – 3000, and will increase 
with three vaccinations to 4000 – 7000.  

 In case of infection, titers with ID Screen® iELISA will be over 9000 (and CV (%) below 10%). 
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Correlation with the Hemagglutination Inhibition Test (HI test) 

10 groups of serum samples from vaccinated and/or infected swine were analysed, in parallel using the ID Screen® 
iELISA and the HI test. 

This study was performed by IZS Parma (Italy). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Group 1 (n=9) 

  
Positive per 

groups Mean titer CV(%) 

cELISA 6/9 3046 111 
HI test  0/9 - - 

HI test (H3N3) 0/9 - - 
HI test (H1N2) 0/9 - - 

HI test (H1N1 PAND) 3/9 - - 
    
 Group 2 (n=4) 

  
No. of positives 

per group Mean titer CV (%) 

ID Screen® iELISA 4/4 9423 46 
HI test (H1N1) 4/4 - - 
HI test (H3N2) 0/4 - - 
HI test (H1N2) 1/4 - - 

HI test (H1N1 PAND) 2/4 - - 
    
 Group 3 (n=3) 

  
No. of positives 

per group Mean titer CV (%) 

ID Screen® iELISA 3/3 12490 35 
HI test (H1N1) 3/3 - - 
HI test (H3N2) 2/3 - - 
HI test (H1N2) 2/3 - - 

HI test (H1N1 PAND) 2/3 - - 
    

 Group 4 (n=37) 

  
No. of positives 

per group Mean titer CV (%) 

ID Screen® iELISA 22/37 2708 105 
HI test (H1N1) 12/37 - - 
HI test (H3N2) 0/37 - - 
HI test (H1N2) 0/37 - - 

HI test (H1N1 PAND) 18/37 - - 
    
 Group 5 (n=15) 

 
No. of positives 

per group Mean titer CV (%) 

ID Screen® iELISA 13/15 3555 82 
HI test (H1N1) 5/15 - - 
HI test (H3N2) 12/15 - - 
HI test (H1N2) 2/15 - - 

HI test (H1N1 PAND) 2/15 - - 

 Group 1 (n=9) 

  
No. of positives 

per group Mean titer CV (%) 

ID Screen® iELISA 6/9 3046 111 
HI test (H1N1) 0/9 - - 
HI test (H3N2) 0/9 - - 
HI test (H1N2) 0/9 - - 

HI test (H1N1 PAND) 3/9 - - 
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Table 3: Comparison of results obtained with the ID Screen® iELISA and HI test. 
 

 

 

 

 

 
 Group 6 (n=15) 

  
No. of positives 

per group Mean titer CV (%) 

ID Screen® iELISA 7/15 1351 92 
HI test  2/15 - - 

HI test (H3N2) 0/15 - - 
HI test (H1N2) 0/15 - - 

HI test (H1N1 PAND) 3/15 - - 
    
 Group 7 (n=15) 

  
No. of positives 

per group Mean titer CV (%) 

ID Screen® iELISA 15/15 3147 37 
HI test (H1N1) 2/15 - - 
HI test (H3N2) 0/15 - - 
HI test (H1N2) 0/15 - - 

HI test (H1N1 PAND) 0/15 - - 
    
 Group 8 (n=15) 

  
No. of positives 

per group Mean titer CV (%) 

ID Screen® iELISA 14/15 3924 71 
HI test (H1N1) 5/15 - - 
HI test (H3N2) 7/15 - - 
HI test (H1N2) 7/15 - - 

HI test (H1N1 PAND) 3/15 - - 
    

 Group 9 (n=15) 

  
No. of positives 

per group Mean titer CV (%) 

ID Screen® iELISA 15/15 10564 23 
HI test (H1N1) 0/15 - - 
HI test (H3N2) 8/15 - - 
HI test (H1N2) 0/15 - - 

HI test (H1N1 PAND) 15/15 - - 
    
 Group 10 (n=8) 

 
No. of positives 

per group Mean titer CV (%) 

ID Screen® iELISA 7/8 6688 57 
HI test (H1N1) 7/8 - - 
HI test (H3N2) 0/8 - - 
HI test (H1N2) 6/8 - - 

HI test (H1N1 PAND) 5/8 - - 

Results (Table 3): 

 The sensitivity of the ID Screen® iELISA is superior to the sensitivity of the HI test. 
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Specificity 

43 experimental sera from SPF pigs (data from National Reference Laboratory for Swine Influenza in France)) and 
300 field sera from non-vaccinated pigs (Norway) were tested using the ID Screen® iELISA. They were confirmed 
as negative by the HI test. 

 
 

Figure 2: Titer distribution for sera from SPF pigs and non-vaccinated pigs from the field using the  
ID Screen® Influenza A Nucleoprotein Swine Indirect ELISA. 

 

 

 

 

 

 

 

 

 

 

 

Results (Figure 2): 

 All sera was classified as negative using the ID Screen® iELISA. 

Measured specificity=100% (CI95%: 98.89%– 100%), n = 340. 
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GD Deventer Ring Trial (2014) 

The following samples were tested in parallel using the ID Screen® Influenza A Nucleoprotein Swine Indirect 
(iELISA) and the ID Screen® Influenza A Antibody Competition Multi-species (cELISA) ELISAs:  

- 1 serum pool from Specific Pathogen Free (SPF) pigs infected with H1N2 (SW/Gent/7625/’99), boosted at 
18 days post-infection (dpi) with H1N2. Pigs were bled at 7 days post-booster (dpb). 

- 1 serum pool from SPF pigs, infected with H1N2 (SW/Gent/7625/’99) and boosted at 38 dpi with 
inactivated H1N2. Pigs were bled at 11 dpb. 

- 1 serum pool from SPF pigs infected with a H3N2 field strain and boosted at 38 dpi with inactivated H3N2. 
Pigs were bled at 11 days post-vaccination (dpv). 

- 1 serum pool from SPF pigs vaccinated twice with Gripovac 3 (containing H1N1, H1N2 and H3N2 
antigens) at day 72 and boosted at day 93. Pigs were bled at 21 dpv. 

- 1 serum pool SPF pigs vaccinated twice with Gripovac 3 at day 51 and 72 and infected with H1N1(2012) 
at 79 days post second vaccination. Pigs were bled at 14 dpi. 

- 1 serum pool from slaughter sows naturally infected with H1N1. 

- 1 serum pool from slaughter sows naturally infected with H1N1(2012). 

- 1 serum pool from SPF, SIV negative pigs.  

These samples were provided by GD Animal Health Service, Deventer, the Netherlands 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

Table 4: Comparison of results for 8 samples from the GD Deventer reference panel. 

 

 
 
 

   ID Screen® 
iELISA  

ID Screen® 

cELISA 
   Titer (cut-off: > 1053) Titer (cut-off: < 45) 
     

Experimentally 
infected 
animals 

H1N2, boosted with 
inac H1N2 at 18 dpi  7dpb 8163 (+) 8 (+) 

H1N2, boosted with 
inac H1N2 at 38 dpi 11 dpb 17621 (+) 20 (+) 

H3N2, boosted with 
inac H3N2 at 38 dpi 11 dpv 18587 (+) 9 (+) 

     
Vaccinated 

animals 
Gripovac 3  

at day 72 and 93 21 dpv 15962 (+) 13 (+) 
     

Vaccinated 
and infected 

animals 

Gripovac 3  
at day 51 and 72, 

infected H1N1 at 79 
dpv 

14 dpi 17311 (+) 11 (+) 

    
Naturally 
infected 
animals  

H1N1 - 1789 (+) 44 (+) 

H1N1 2012 -  6396 (+) 56 (-) 
     

Disease-free 
animals SPF, SIV-negative pigs  113 (-) 86 (-) 

Results (Table 4): 

 The ID Screen® Influenza A Nucleoprotein Swine Indirect correctly identified all the samples, including 
the natural infection of H1N1. 

 One sample is found negative with the ID Screen® cELISA (S/N of 56%) but near the cut-off, and found 
positive with the ID Screen®  iELISA (titer of 6396). 
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Conclusion 

The ID Screen® Influenza A Nucleoprotein Swine Indirect, thanks to Influenza A virus recombinant 
nucleoprotein, demonstrates:  

 High specificity  

 Excellent sensitivity  

 

The ID Screen® Influenza A Nucleoprotein Swine Indirect is the only commercial quantitative indirect ELISA 
able to detect natural infection and to monitor killed vaccines in swine, with improved sensitivity in comparison with 
the competitive ELISA and HI test. In case of circulating virus in the herds, this quantitative test will be able to 
detect circulating virus, included H1N1, H1N2 and H3N2. 
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