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Internal validation report 

ID Screen® Metapneumovirus Indirect  
Indirect ELISA for the detection of antibodies against the Metapneumovirus subtypes A and B  

in chicken and turkey sera 
 
 
Introduction 

The avian metapneumovirus (aMPV) is a RNA virus, 
belonging to the genus Metapneumovirus of the family 
Paramyxoviridae. Infections caused by this virus are 
ubiquitous in chickens and turkeys flocks, and 
responsible for rhinotracheitis in turkey (TRT) and 
swollen head syndrome in chicken (SHS). Four 
subtypes have been identified: subtypes A and B, 
predominant in Europe, subtype C found in the USA, 
and subtype D only detected in France. 

Serology is used for disease control and vaccination 
monitoring. The ID Screen® Metapneumovirus 
Indirect ELISA detects anti-MPV antibodies in 
chicken and turkey serum. This test can be used to 
detect infection or to quantify MPV antibody levels in 
vaccinated birds. 

This report summarizes the first validation data 
obtained using this ELISA on chicken serum samples. 

 

 

Test principle 

Microwells are coated with purified aMPV antigen. 

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

After washing, an anti-chicken 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 to blue and then to 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 and antibody titer are 
calculated as follows:  

- the S/P:  
(ODsample – ODNC) / (ODPC - ODNC). 

- and the antibody titer: 
Log10titer = 1.09* Log10(S/P) + 3.36 
 

S/P value ELISA antibody titer Immune status 
S/P ≤ 0.2 Titer ≤ 396 Negative 
S/P > 0.2 Titer > 396 Positive 
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Preface 

This document summarizes validation data (analytical sensitivity, specificity and sensitivity) obtained for this ID 
Screen® ELISA, including comparisons with other commercial ELISAs. 

Commercial tests used in this study include: 
- Kit A: indirect ELISA based on avian pneumovirus antigen 

• Kit A cut-off: titer > 396 

- Kit B: indirect ELISA based on inactivated antigen 

• Kit B cut-off: titer > 1655 

- ID Screen® ELISA: indirect ELISA based on a purified antigen from avian metapneumovirus 

• cut-off: titer > 396 

 

Analytical sensitivity 

IDvet internal positive reference serum 

As no international serum standard for aMPV serology exists, IDvet has developed a freeze-dried chicken 
serum pool (origin: GD Deventer Animal Health, the Netherlands) containing significant and known antibody 
level against several major avian pathogens, and notably aMPV. 
 

The IDvet freeze-dried serum was tested in repetition using the ID Screen® ELISA, as well as Kit A. 

 

Results were used to determine the expected range of titres for this serum, as illustrated in Table 1 below: 

 

ELISA kit Range 
Kit A 
cut-off: titer > 396 5000 – 8000 (+) 

ID Screen® ELISA 
cut-off: titer > 396 5000 – 8000 (+) 

Table 1: Results obtained using the IDvet freeze-dried positive serum. 
 

 

 

This positive serum pool is available for purchase (product code: MRIPOS-BIRD-004). It may be used to 
check that the test’s analytical sensitivity does not vary between runs, operators and batches. By analysing this 
positive serum, IDvet is able to guarantee the stability and the performance of the ID Screen® ELISA. 
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Positive field sera 

Serum pools were tested in parallel on the ID Screen® ELISA and a commercial ELISA (Kit A). This study was 
performed by IDvet. 

Analytical sensitivity was evaluated by titration of 2 pools of positive sera as follow: 

- Pool 01: chicken positive serum pool obtained from 17-week-old broiler breeders, vaccinated at 56 days 
by air spray and at 97 days by injection 

- Pool 02: turkey positive serum pool obtained from turkeys vaccinated with Aviffa RTI® (MERIAL), tested 
3 weeks post-vaccination.  

  
 Serum pool 01 

Dilution ID Screen® ELISA 
cut-off: titer > 396 

Kit A 
cut-off: titer > 396 

1:4 7351 (+) 4187 (+) 
1:8 4671 (+) 2448 (+) 
1:16 2374 (+) 1010 (+) 
1:32 2163 (+) 362 (-) 

   
 Serum pool 02 

Dilution ID Screen® ELISA 
cut-off: titer > 396 

Kit A 
cut-off: titer > 396 

1:16 2522 (+) 1364 (+) 
1:32 1263 (+) 748 (+) 
1:64 553 (+) 128 (-) 

1:128 215 (-) 0 (-) 

Table 2: Comparison of analytical sensitivity for 2 serum pools obtained with the ID Screen® ELISA and Kit A 

 
 

 

 

Results (Table 2): 
 The analytical sensitivity of the ID Screen® ELISA is better to that of kit A. 
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Specificity 

Negative Specific Pathogen Free (SPF) and Label Rouge certified broilers at slaughter  

84 SPF chicken sera from France (INRA-Tours) and 84 Label Rouge certified broilers (France) were tested at 
slaughter using the ID Screen® Metapneumovirus Indirect ELISA kit.  

 

 

 

 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results (Figure 1): 
 Measured specificity on SPF chicken sera of the ID Screen® ELISA = 100% (CI95%: 95.63%– 100%) 

n = 84. 

 

ID Screen® MPV ELISA 

Figure 1: Titer distribution for 
SPF sera tested with the ID 
Screen® ELISA 
 

Figure 2: Titer distribution for 
Label Rouge certified broilers 
sera tested with the ID 
Screen® ELISA 
 

Results (Figure 2): 
 Measured specificity on broilers chicken sera of the ID Screen® ELISA = 100% (CI95%: 95.63%– 

100%), n = 84. 

 



 

 5/9 

 

Negative turkey samples  

40 turkey sera from France (INRA-Tours), with no vaccination and no clinical signs of disease, were tested at 
slaughter using the ID Screen® Metapneumovirus Indirect ELISA kit.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Negative Specific Pathogen Free (SPF) turkeys 

2 SPF turkey reference sera from ANSES (S00510) and GD Deventer (VLDIA031) were tested in parallel using 
the ID Screen® ELISA and Kit A. 

 

 ID Screen® ELISA 
cut-off: titer > 396 

Kit A 
cut-off: titer > 396 

ANSES 0 (-) 0 (-) 
VLDIA 031 0 (-) 0 (-) 

Table 3: Comparison of results obtained for 2 negative serum pools using with the ID Screen® ELISA and Kit A 

 

 

 

 

ID Screen® MPV ELISA 

Results (Figure 3): 
 Measured specificity on turkey sera of the ID Screen® ELISA = 100% (CI95%: 91.24%– 100%), n = 40. 

 

Figure 3: Titer distribution for 
turkey sera tested with the ID 
Screen® ELISA 
 

Results (Table 3): 
 The 2 SPF turkey samples were found negative with both the ID Screen® ELISA and Kit A 
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Sensitivity 

Field sera from India 

94 sera from 7 different flocks of broiler breeders (origin: India), non-vaccinated for avian metapneumovirus, 
were tested in parallel using the ID Screen® ELISA and Kit A. Field infection was confirmed by clinical 
symptoms and PCR.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4: Comparison of sensitivity for Indian field samples obtained with the ID Screen® ELISA and Kit A 

 

 Flock 1 (n=14) tested at 29 weeks of age 
  Positive per flocks Mean titer CV(%) 

IDvet 14/14 2657 47 
Kit A 14/14 2802 38 

    
 Flock 2 (n=13) tested at 29 weeks of age 
  Positive per flocks Mean titer CV(%) 

IDvet 13/13 2416 56 
Kit A 13/13 2792 34 

    
 Flock 3 (n=13) tested at 29 weeks of age 
  Positive per flocks Mean titer CV(%) 

IDvet 13/13 8320 67 
Kit A 13/13 5824 29 

    
 Flock 4 (n=13) tested at 36 weeks of age 
  Positive per flocks Mean titer CV(%) 

IDvet 13/13 1128 63 
Kit A 13/13 1177 61 

    
 Flock 5 (n=13) tested at 36 weeks of age 
  Positive per flocks Mean titer CV(%) 

IDvet 13/13 3168 42 
Kit A 13/13 4105 20 

    
 Flock 6 (n=14) tested at 35 weeks of age 
  Positive per flocks Mean titer CV(%) 

IDvet 14/14 4020 50 
Kit A 14/14 6897 29 

    
 Flock 7 (n=14) tested at 35 weeks of age 
  Positive per flocks Mean titer CV(%) 

IDvet 14/14 6094 49 
Kit A 14/14 13694 37 

Results (Table 4): 
 All samples are detected positive with the ID Screen® ELISA and Kit A in agreement with PCR. 
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GD Deventer panel 
Samples provided by GD Animal Health Service, Deventer, the Netherlands, were tested in parallel using the ID 
Screen® ELISA and a commercial ELISA (Kit A): 

 

Samples ID Screen® 
ELISA Kit A 

Turkey growers infected by aMPV (TRT) field strain  22854 (+) 14918 (+) 

Chicken vaccinated with Nobilis BUT TR Inact. 8544 subtype A, serum collected 33 
dpv 2927 (+) 4461 (+) 

7 weeks old SPF layers vaccinated with Nemovac, serum collected at 10 dpv 344 (-) 245 (-) 

9 weeks old SPF layers vaccinated with Nemovac, serum collected at 21 dpv 3815 (+) 4423 (+) 

Turkey vaccinated with aMPV (TRT) Nobilis BUT, serum collected at 21 dpv 777 (+) 617 (+) 

Turkey vaccinated with TRT Nobilis RT Inact. 59037, serum collected at 49 dpv 4687 (+) 8398 (+) 

Turkey vaccinated with TRT Poulvac Clone K TR036200, serum collected at 21 dpv 117 (-) 157 (-) 

Turkey growers infected by aMPV (TRT) Colorado strain, serum collected at 15 weeks 
pi 644 (+) 2362 (+) 

Chicken vaccinated with Gallimune ND/IB/EDS/ART, serum collected at 51 dpv 25934 (+) 22723 (+) 

66 days old broilers vaccinated with aMPV (TRT) 8544 subtype A Nobilis Inact, serum 
collected at 30 dpv and pooled 6213 (+) 8358 (+) 

6 weeks old layers with low aMPV titers vaccinated with Nobilis RT+IB 
multi+ND+EDS, pooled sample collected at 42 dpv 3849 (+) 6200 (+) 

33 days old SPF broiler infected by aMPV (TRT) C type AG-980, pooled sample 
collected at 45 dpi 2327 (+) 29151 (+) 

43 days old turkey infected by aMPV (TRT) C type AG-980, pooled sample collected at 
20 dpi 98 (-) 2416 (+) 

15 days old turkey vaccinated with aMPV (TRT) Nemovac PL21 b type, pooled sample 
collected at 48 dpv 2861 (+) 4536 (+) 

15 days old turkey vaccinated with aMPV (TRT) RTV 8544 A type, 2nd vaccination at 
47 days, pooled sample collected at 55 dpv 26808 (+) 28997 (+) 

15 days old turkey vaccinated with aMPV (TRT) RTV 8544 A type, 2nd vaccination at 
47 days, pooled sample collected at 61 dpv 16666 (+) 13075 (+)   

50 weeks old SPF layers vaccinated with Nemovac PL2,  booster at 14 dpv, pooled 
sample collected at 34 dpv 8320 (+) 13343 (+) 

 
Table 5: Comparison of results obtained for 17 samples from the GD Deventer using the ID Screen® ELISA & Kit A. 

Results (Table 5): 
 The ID Screen ® ELISA correctly identified subtypes A and B of the avian MPV in both chicken and 

turkey. 
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GD Deventer 2015 Ring Trial  
The following samples were tested in parallel using the ID Screen® ELISA and two other commercial ELISAs 
(Kits A and B): 

- 1 serum pool from SPF layers vaccinated with a live aMPV vaccine (Nobilis, strain 8544, type A. Birds 
were bled at 21 dpv. 

- 1 serum pool from 15 day old turkeys vaccinated with Nemovac PL21 B type. Birds were bled at 48 dpv. 
- 1 serum pool from SPF layers vaccinated with live Nemovac vaccine. Birds were bled at 21 dpv. 
- 1 serum pool from SPF layers vaccinated twice with Nemovac PL21 booster. Birds were bled at 34 dpv. 
- 1 serum pool from SPF layers vaccinated with Nobilis BUT RT Inact. 8544 subtype A. Birds were bled at 33 

dpv. 
- 1 serum pool from SPF layers vaccinated with Gallimune ND/IB/EDS/ART. Birds were bled at 51 dpv. 
- 1 serum pool from SPF turkeys infected with C type AG-980. Birds were bled at 20 dpi. 
- 1 SPF serum pool SPF broiler breeders, bled at 50 weeks old. 

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

 
 

   ID Screen® 
ELISA Kit A Kit B 

   Titer (cut-off: > 396) Titer (cut-off: > 396) Titer (cut-off: > 1655) 
      

Vaccinated 
sera 

Nobilis, strain 8544, type 
A 21 dpv 964 (+) 539 (+) 1954 (+) 

Nemovac PL21 B type 48 dpv 2729 (+) 2648 (+) 4818 (+) 
Nemovac vaccine 21 dpv 4079 (+) 6085 (+) 9090 (+) 

Nemovac PL21 booster 34 dpv 10 363 (+) 16081 (+) 16709 (+) 
Nobilis BUT RT Inact. 

8544 subtype A 33 dpv 3646 (+) 8242 (+) 11093 (+) 

Gallimune 
ND/IB/EDS/ART 51 dpv 24 252 (+) 23745 (+) 17315 (+) 

      
Infected 

sera C type AG-980 20 dpi 386 (-) 829 (+) 477 (-) 
     

SPF serum - 275 (-) 0 (-) 338 (-) 
 

Table 6: Comparison of results obtained for 8 samples from the Deventer reference panel using 
 the ID Screen® ELISA & Kits A and B. 

 
 
 
 
 
 
 
 
 

Results (Table 6):  

 The ID Screen ® ELISA and Kit B efficiently detects subtype A and B 
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Conclusion 

The ID Screen® Metapneumovirus Indirect ELISA kit is an excellent tool: 

 to monitor flock immune status  

 for screening serotypes A and B 

 to quantify MPV antibody levels pre- and post-vaccination 
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