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Internal validation report 

ID Screen® IBR Milk Indirect 
Indirect ELISA for the detection of anti-BHV-1 antibodies in bovine milk 

 
Introduction 

Infectious bovine rhinotracheitis (IBR) caused by 
bovine herpesvirus 1 (BHV-1) is a disease of cattle 
characterised by clinical signs of the upper 
respiratory tract, such as a (muco)purulent nasal 
discharge, hyperaemia of the muzzle (red nose 
disease) and by conjunctivitis. 

The detection of anti-BHV-1 antibodies by ELISA 
allows for the identification of latent carriers of the 
virus which are potentially contagious. Milk testing is 
a cost-effective method for achieving this objective. 

The ID Screen® IBR Milk Indirect ELISA specifically 
detects antibodies against BHV-1 in milk samples.  
In order to simplify the use of ID Screen® milk 
ELISAs, IDvet has implemented a similar protocol for 
all its milk kits. Controls and samples are added 
undiluted to the wells, and wash steps are 
standardized across all ID Screen® kits.   

A flexible tool, the ID Screen® IBR Milk Indirect 
ELISA may be used for individual or bulk milks, with 
protocols for short or overnight sample incubations. 

This document outlines validation data obtained for 
this kit. 

 

Test Principle 

Wells are coated with purified BHV-1 lysate. 
Samples to be tested and the controls are added to 
the microwells. Anti-BHV-1 antibodies, if present, 
form an antibody-antigen complex. 
An anti-ruminant horseradish peroxidase (HRP) 
conjugate is added to the microwells. It binds to the 
anti- BHV-1 antibodies, forming an antigen-antibody-
conjugate-peroxidase 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 specimen to be 
tested: 
 In the presence of antibodies, a blue solution 

appears which becomes 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, determine the S/P %:  
[ODSAMPLE – ODNC / ODPC - DOCN] x 100. 
Samples with a S/P %:  

- less than 50 % are considered negative 
- greater than or equal to 50 % are considered 

positive. 

• Calibrated to detect the reference milk from the French NRL (ANSES)  

• Flexible: test individual or bulk milk samples with a short or overnight protocol 

• Easy-to-use: Controls and milks are added undiluted to the plates 

• A similar protocol for all ID Screen® milk ELISAs (buffers, incubation times, plating out controls 
and milks undiluted) facilitates testing for several diseases at the same time. 
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Analytical sensitivity 

French Milk Standard (EFI) 

As no international milk standard exists for IBR diagnosis, analytical sensitivity was evaluated by testing the French 
Milk Standard (EFI) from the ANSES National Reference Laboratory using the short and overnight protocols.  

In order to maintain official IBR-free status of a bovine herd, this standard used for the detection of BHV-1 virus in 
milk sample must be found positive at a 1:200 dilution. 

8 replicates of a 1:200 dilution of the EFI were analysed using the short and the overnight sample incubation 
conditions. 
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Figure 1: Analytical sensitivity of the French milk standard. 

 
 

Results (Figure 1): 
 8/8 replicates of the 1:200 dilution of the EFI milk gave positive results when tested with the ID Screen® 

IBR Milk Indirect ELISA  
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Internal reference material (MRI) 
IDvet has recently developed an internal standard, made of a pool of BHV-1-positive tank milks from several farms, 
in order to allow analytical sensitivity assessment. 

Using this internal standard, IDvet is able to guarantee that the kit analytical sensitivity remains constant between 
batches. 

This internal reference material (MRI-IBR-MILK, batch 001) was titrated in negative milk. 

 

 
Figure 2: Serial dilutions of the IDvet internal reference milk standard (short incubation). 

 

Results (Figure 2): 
 The ID Screen® IBR Milk Indirect ELISA demonstrates a consistent dose-response curve. 
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Analytical Specificity 

In order to verify the absence of cross-reactions with viruses belonging to the Herpesviridae family and closely 

related to BHV-1, 11 paired serum/milk samples (Belgique) from animals infected by the Bovine herpesvirus 2 

(BHV-2) were tested. 

 Absence of cross-reactions  
for BHV-2-positive animals 

 Serum Milk 

Sample 
Number 

ID Screen®  
BHV-2 Indirect  

cut-off: 90-110% 

ID Screen® IBRS  
 

cut-off: 50% 

ID Screen® IBR MILK 
Indirect 

 
cut-off: 60-70% 

1 155 6 12 

2 212 2 15 

3 249 6 27 

4 204 2 5 

5 223 8 8 

6 291 5 5 

7 212 18 18 

8 256 5 5 

9 282 7 7 

10 281 5 5 

11 303 4 7 

Table 1: Absence of cross-reaction for BHV2 positive animals. 

 

 
 
 
 

Results (Table 1): 
 While the sera were identified as BHV-2 positive using the ID Screen® BHV-2 Indirect ELISA, they were 

found BHV-1 negative using the ID Screen® IBR Indirect ELISA (IBRS). 

 The corresponding milk samples were also identified BHV-1 negative using the ID Screen® IBR Milk Indirect 
ELISA (IBRSMILK) 

 No cross-reactions were observed: all sera were found negative with the ID Screen® IBR Milk Indirect 
ELISA. 
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Specificity 

individual milk samples 

254 individual milk samples from cattle in Brittany, France were tested on the ID Screen® IBR Milk Indirect ELISA  

Animals had been found negative by serology over a 3-year period.  

 

 

 

 

 

 

 

 

 
 

 

 
 

Figure 3: S/P % distribution for samples from disease-free herds.  

Bulk milk samples 

192 bulk milk samples from IBR disease-free herds in France (Brittany) and Germany were tested on the  

ID Screen® IBR Milk Indirect ELISA.  

 

Figure 4: S/P % distribution for bulk milk samples from disease-free herds

Results (Figure 3): 

 All samples were found negative, with both incubations. 

 Measured specificity = 100% (CI95%: 98.14% - 100%), n=254. 
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Sensitivity 

98 individual milk samples from naturally infected cattle (origin: Canada and Ireland) were collected from animals 

found BHV-1 positive by serological testing.  

 

Figure 5: S/P % distribution for milks from naturally infected herds. 
 
 
 
 

 

 

Bulk milk sensitivity 

Serial dilutions 18 individual milk samples were tested. The distribution of the last positive dilution for each milk is 

shown in Figure 6. 

Results (Figure 5): 

 98/98 samples were found positive with both incubations. 

 Measured sensitivity = 100% (CI95%: 96.23% - 100%), n=98. 

Results (Figure 4): 

 All samples were found negative with both the short and overnight incubation protocols. 

 Measured specificity = 100% (CI95%: 98.04% - 100%), n=192. 
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Figure 6: Last positive dilutions for 18 individual milks from positive cows. 

 
 
 

11 bulk milk samples from animals vaccinated with gE deleted BHV-1 vaccines (Germany) were tested. These 

milks were found positive using the ID Screen® IBR Milk Indirect ELISA (IBRSMILK). 

 
Figure 7: S/P % distribution for bulk milks from naturally infected herds. 

 

 

 
 

 

Results (Figure 6): 
 Most of the individual milk samples were detected positive up to the 1:80 dilution. 

 For bulk milk, it is difficult to give a precise statement regarding the sensitivity of the test for a given 
seroprevalence (bulk milk size) because the notion of an average positive milk is an artificial one. In reality, 
there is considerable variability in immune responses between animals. At 1% seroprevalence, for example, 
an animal with a strong immune response will be detected, but animals with weak immune responses may 
not be. 

 

Results (Figure 7): 
 All bulk milk samples from animals vaccinated with gE deleted BHV-1 vaccines were found positive. 
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Repeatability intra-run 

Repeatability was evaluated by calculating the coefficient of variation (CV%) for 96 repetitions of the positive 

control, and of a weak positive sample on 3 different plates (short and overnight incubations). 

The measured coefficient of variation should not exceed 10%. One examples of each conditions is reprensented in 

the Figure 7 below. 

.  

Figure 7a: Intra-run repeatability (batch C59, short incubation). 

 

Figure 7b: Intra-run repeatability (batch C59, overnight incubation). 

 

 

 

Results (Figures 7a and 7b): 

 The measured CV% was between 3 and 8%, for both incubations, depending on the test run. 
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Reproducibility (repeatability inter-run) 

The reproducibility of the ID Screen® IBR Milk ELISA was assessed by analysing a weak positive milk sample 

(dilution of an internal reference sample in negative milk), a strong positive sample and a negative sample on 20 

different runs by 3 operators, for both protocols.  

 

 

Figure 8 Reproducibility Test (short incubation: upper graph, overnight incubation: lower graph). 

 

 

Results (Figure 8): 

 For the dilution close to the cut-off (weak positive conditions), the observed coefficients of variation 
(CV%) were 8% for the dilution close to the cut-off (weak positive conditions): the results obtained with both 
incubations were equivalent. 

Short incubation 

 

Overnight incubation 
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Conclusion 

The ID Screen® IBR Milk Indirect ELISA test demonstrates excellent specificity and sensitivity, with clear 
separation of positive and negative milks.   
This flexible test may be used for both individual and bulk milk samples, using either the short or overnight 
incubation protocol. In order to facilitate the simultaneous use of several kits, a similar, convenient protocol is used 
for all ID Screen® milk ELISAs, whereby controls and milks are added undiluted directly to the plates.   
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