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Internal validation report 

ID Screen ® Schmallenberg virus Competition 
Multi-species 

Competitive ELISA for the detection of antibodies directed against the Schmallenberg virus 
nucleoprotein in serum or plasma from multiple-species 

 

Introduction 
Schmallenberg virus (SBV) is the name given to a 

vector-transmitted orthobunyavirus related to the 

Shamonda and Akabane viruses, initially reported in 

November 2011. The disease causes foetal 

congenital malformations and stillbirths in cattle, 

sheep, and goats. The virus has been detected in 

many European countries. 

Serological testing is essential for disease 

surveillance and epidemiological studies. While 

antibodies can be detected by virus neutralization 

and immunofluorescence, these techniques are time-

consuming, difficult to implement for large numbers of 

samples, and do not offer standardized result 

interpretation. 

The ID Screen ® Schmallenberg virus Competition 

Multi-species  ELISA allows for the specific detection 

of antibodies directed against the viral nucleoprotein 

in serum and plasma from multiple species, including 

cattle, sheep and goats. 

This document summarizes validation data obtained 

for this competitive ELISA (cELISA), including 

comparisons with IDvet’s indirect SBV ELISA 

(iELISA). 

Test principle 
Wells are coated with recombinant Schmallenberg 
virus (SBV) nucleoprotein (NP) antigen. 

Samples to be tested and the controls are added to 
the microwells. Anti-NP antibodies, if present, form 
an antibody-antigen complex which masks the 
nucleoprotein epitopes.  

An anti-NP-horseradish peroxidase (HRP) conjugate 
is added to the microwells. It fixes to the remaining 
free NP epitopes, forming an antigen-conjugate-HRP 
complex.  

After washing in order to eliminate the excess 
conjugate, the substrate solution (TMB) is added.  

The resulting coloration depends on the quantity of 
specific antibodies present in the sample to be 
tested: 

 in the absence of antibodies, a blue solution 
appears which becomes yellow after addition 
of the stop solution.  

 in the presence of antibodies, no coloration 
appears. 

The microplate is read at 450nm.  

Interpretation of results:  

For each sample, the S/N percentage (S/N%) is 
calculated: [ODsample / ODNC] x 100. 

Samples presenting a S/N% less than or equal to 
40% are considered positive, greater than 40% and 
less than or equal to 50% are considered doubtful 
and greater than 50% are considered negative. 

• Applicable to multiple species , including cattle, sheep and goats 

• Improved sensitivity  for sera with low VNT titres 

• Earlier detection of seroconversion  

• Improved specificity  

• Robust and easy-to-use : the conjugate is supplied ready-to-use, and results are obtained in 90 
minutes 
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Analytical sensitivity 

Serial dilutions of the following naturally-infected sera were tested in parallel using the ID Screen® competitive and 
indirect ELISAs: 

- 2 bovine sera 
- 1 ovine serum 
- the freeze-dried bovine serum standard produced by IDvet (available for purchase, product code: MRI-SBV) 

 

 

 
 

Table 1: Titration of 4 naturally-infected sera and the IDvet freeze-dried serum standard. 

Sensitivity 

Naturally-infected cattle 

330 bovine sera were tested in parallel using the ID Screen® competitive and indirect ELISAs. 

These sera were randomly selected from infected French herds between December 2012 and January 2013. 

 

 

 

 
 
 
 

  iELISA  

  Positive Doubtful Negative TOTAL 
Positive 293 3 2 298 
Doubtful 1 0 1 2 cELISA  
Negative 0 1 29 30 

 TOTAL 294 4 32 330 

Table 2: Contingency table for the comparison between the ID Screen® indirect and competitive ELISAs 
 
 
 
 

 
Bovine serum 01 

(Holland) 
Bovine serum 02 

(France) 
Ovine serum 

(France) 
IDvet freeze-dried 

bovine serum standard 
Dilution iELISA cELISA iELISA cELISA iELISA cELISA iELISA cELISA 

Pure + + + + + + + + 
1/2 + + + + + + + + 
1/4 + + + + + + + + 
1/8 + + + + + + + + 
1/16 + + - - + / - + + + 
1/32 - + - - - - - + 
1/64 - - - - - - - - 
1/128 - - - - - - - - 
1/256 - - - - - - - - 

Results ( Table 1): 

 The cELISA showed slightly higher analytical sensitivity than the iELISA depending on the serum tested. 

Results  (Table 2): 

 322/330 samples gave identical results with the iELISA and cELISA. 

Test agreement = 97.6% 

 The cELISA detected slightly more positive sera than the iELISA (298 vs 294). 
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Experimentally-infected sheep 

12 experimentally-infected animals were bled 1, 10 and 19 days post-infection. 

Serum samples were tested in parallel by the French Reference Laboratory (ANSES) using the ID Screen® 
competitive and indirect ELISAs and the VNT (Virus Neutralisation Test). 

 

 

 

 

 

  ID Screen ® ELISA 

  
VNT 

cELISA iELISA 

Animal  dpi Titre S/N% (Status) S/P% (Status) 
1 - 88 (-) 1 (-) 
10 - 69 (-) 1 (-) 1 
19 32 16 (+) 45 (-) 

     

1 - 80 (-) 3 (-) 
10 8 37 (+) 12 (-) 2 
19 32 28 (+) 77 (+) 

     

1 - 81 (-) 1 (-) 
10 48 32 (+) 7 (-) 3 
19 96 21 (+) 52 (+/-) 

     

1 - 87 (-) 3 (-) 
10 - 71 (-) 2 (-) 4 
19 32 17 (+) 31 (-) 

     

1 - 84 (-) 1 (-) 
10 24 28 (+) 15 (-) 5 
19 96 18 (+) 78 (+) 

     

1 - 85 (-) 2 (-) 
10 24 26 (+) 10 (-) 6 
19 32 26 (+) 43 (-) 

     

1 - 76 (-) 0 (-) 
10 6 45 (+/-) 25 (-) 7 
19 32 20 (+) 59 (+/-) 

     

1 - 86 (-) 1 (-) 
10 8 38 (+) 11 (-) 8 
19 32 28 (+) 55 (+/-) 

     

1 - 83 (-) 0 (-) 
10 16 19 (+) 10 (-) 9 
19 32 15 (+) 79 (+) 

     

1 - 86 (-) 0 (-) 
10 8 35 (+) 29 (-) 10 
19 32 46 (+/-) 55 (+/-) 

     

1 - 88 (-) 6 (-) 
10 8 25 (+) 25 (-) 11 
19 32 25 (+) 69 (+) 

     

1 - 83 (-) 1 (-) 
10 8 30 (+) 14 (-) 12 
19 32 31 (+) 48 (-) 

Table 3: Seroconversion kinetics for 12 experimentally-infected animals. 

Results  (Table 3) : 

 The cELISA detected seroconversion between 10 and 19 days post-infection (dpi). 

 The cELISA detected seroconversion earlier than the iELISA and VNT. 
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Exclusivity 

2 different experimental infection studies were performed using the B8935 and CSIRO Akabane strains. Time-
course sera were generated and tested in parallel using the ID Screen® SBV and Akabane ELISAs, and a 
commercial NP-based SBV iELISA (Kit A). 

 
 
 
 
 
 
 
 
 

    ID Screen ® ELISA Kit A 

 Serum dpi Strain 
SBV 

Competition 
(S/N%) 

SBV 
Indirect 
(S/P%) 

AKA 
Competition 

(S/N%) 

SBVV 
Indirect 
(E/P%) 

Experimental infection 1 
1 7 72 (-) 11 (-) 39 (+) 8 (-) 
2 7 81 (-) 7 (-) 32 (+) 7 (-) 
3 7 84 (-) 15 (-) 27 (+) 11 (-) 
4 7 82 (-) 9 (-) 35 (+) 9 (-) 
5 7 83 (-) 9 (-) 36 (+) 7 (-) 
6 7 90 (-) 8 (-) 35 (+) 11 (-) 
7 35 65 (-) 35 (-) 24 (+) 13 (-) 
8 35 69 (-) 30 (-) 27 (+) 12 (-) 

Akabane-
infected 
animals 

9 35 

B8935 

69 (-) 35 (-) 28 (+) 15 (-) 
1 -  77 (-) 7 (-) 106 (-) 9 (-) Control 

animals 2 -  72 (-) 9 (-) 103 (-) 14 (-) 
Experimental infection 2 

1 9 81 (-) 8 (-) 7 (+) 11 (-) 
2 22 

B8935 
75 (-) 15 (-) 8 (+) 12 (-) 

3 8 85 (-) 10 (-) 8 (+) 12 (-) 
4 57 

CSIRO 
69 (-) 21 (-) 9 (+) 32 (+ / -) 

5 22 82 (-) 12 (-) 7 (+) 10 (-) 
6 62 

B8935 
96 (-) 9 (-) 8 (+) 10 (-) 

7 9 CSIRO 90 (-) 7 (-) 7 (+) 10 (-) 
8 22 B8935 87 (-) 5 (-) 7 (+) 18 (-) 
9 10 CSIRO 88 (-) 13 (-) 10 (+) 16 (-) 

Akabane-
infected 
animals 

10 62 B8935 76 (-) 18 (-) 9 (+) 21 (-) 

Table 4: Cross-reactions of Akabane virus anti-sera on commercial SBV ELISAs (ID Screen® and Kit A). 
 
 
 

Results  (Table 4): 

 None of the nucleoprotein-based SBV ELISAs, neither from IDvet nor competitor A, detected sera from 
animals experimentally-infected with the Akabane virus. 
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Specificity 

Disease-free herds 

The following sera from disease-free herds were tested: 

- 811 bovine sera 

- 151 ovine sera 

- 97 caprine sera 

These sera were collected between 2007 and 2009, before the probable apparition of the virus in Europe. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: S/N% distribution sera from disease-free herds. 

Conclusion 

The ID Screen ® Schmallenberg virus Competition Multi-species  ELISA demonstrates: 

 improved sensitivity for sera with low VNT titres 

 earlier detection of seroconversion 

 improved specificity 

The test is robust and easy-to-use, with results in 90 minutes and a ready-to-use conjugate. 

As it is a competitive ELISA, it may be used with multiple-species. 

 

 

 

 

Results  (Figure 1) : 

 All samples were found negative with the ID Screen® cELISA. 

 Measured specificity = 100% (CI 95%: 99.64 -100%), n=1059.  
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