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Internal validation report 

ID Screen® Mycoplasma agalactiae Indirect 
Indirect ELISA for the detection of antibodies against Mycoplasma agalactiae  

in individual ovine or caprine serum and plasma. 

Introduction 

Contagious agalactia, known for nearly 200 years, is a 
serious syndrome of sheep and goats that is 
characterised by mastitis, arthritis, keratoconjunctivitis 
and, occasionally, abortion.  

Mycoplasma agalactiae is the main cause of the 
disease in sheep and goats, but M. capricolum subsp. 
capricolum (Mcc), M. mycoides subsp. capri (Mmc) 
and M. putrefaciens produce a clinically similar 
disease.  

The disease which is responsible for severe losses to 
dairy industry [1,2], mainly due to high morbidity rather 
than mortality, is present in many regions in the world 
including Europe, Asia, north America and north Africa 
[1]. It  is listed amongst the notifiable diseases by the 
World Organization for Animal Health (OIE),  

Transmission occurs horizontally through 
contaminated secretions (nasal, ocular, feaces, urine, 
etc.) and vertically through contaminated colostrum or 
milk [1].  

M. agalactiae infections can be asymptomatic, but 
infected animals can carry and shed the pathogen up 
to 8 years after contamination [1]. 

Serological diagnostic is thus essential for reducing  
M. agalactiae infection in small ruminants.  

The ID Screen® Mycoplasma agalactiae Indirect 
ELISA kit is an efficient tool which can be used to 
detect antibodies against M. agalactiae in serum or 
plasma from ovine, caprine or any other ruminant 
susceptible species. 

This document outlines validation data obtained for 
this ELISA kit. 

Test principle 

Samples to be tested and controls are added to 
microwells coated with purified Mycoplasma 
agalactiae P48 recombinant protein.  

Anti- P48 antibodies, if present, form an antigen-
antibody complex. 

An anti-ruminant peroxidase (HRP) conjugate is 
added to the wells. It fixes to the anti-P48 antibodies, 
forming an antigen-antibody-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 specimen to be 
tested:  

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

- in the absence of antibodies, no coloration 
appears. 

The microplate is read at 450nm.  

Result interpretation: 
For each sample, the S/P % is calculated:  

S P⁄ % =
ODsample −  ODNC

ODPC −  ODNC
 x 100

Result Status 

S/P % ≤ 50 % NEGATIVE 

50 % < S/P % < 60 % DOUBTFUL 

S/P % ≥ 60 % POSITIVE 
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Specificity 

535 sera from unvaccinated sheep and goat herds, without any clinical observation of the disease and/or tested at 
least twice as negative by other ELISAs (either based on whole cell extract antigen or on P48 recombinant protein), 
were tested with the ID Screen® ELISA.  
 
Results obtained are shown in Figure 1 below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 1: S/P % distribution for negative ovine and caprine sera using the ID Screen® ELISA, n=535. 
 

 

 

 

 
 
 

 
  

Results (Figure 1)  
 All sera were found negative. 

Measured specificity = 100% (CI95%: 99.3% – 100.0%), n=535. 
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Comparison with another commercial ELISA 

Features 

 
 

 
 Kit A ID Screen®  

ELISA 

 (discontinued)  

Target antigen M. agalactiae P48 
recombinant protein 

M. agalactiae P48 
recombinant protein 

Sample type serum serum 

Sample dilution rate 1:20 1:20 

Type of conjugate Anti-ruminant HRP Anti-ruminant HRP 

Time to obtain results 1h50 1h30 

Cut-off 50-60% 50-60% 

Table 1: Features comparison of the ID Screen® ELISA and Kit A. 
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Analytical sensitivity 

As no international standard exists, analytical sensitivity was assessed by testing serial dilutions of 3 positive sera,  

kindly provided by ANSES (Lyon, France) and previously used for assessment of commercial ELISA kits [3]: 

- one serum was sampled from a goat 30 days after inoculation of M. agalactiae PG2 strain, 

- one serum was sampled from a goat 23 days after inoculation of M. agalactiae 5632 strain, 

- one sample was obtained from a pool of positive sheep sera from field infection. 

Those three sera were found positive by immunoblotting before testing on ELISA. 

 

The sera were serially diluted in a pool of negative samples and then tested in parellel on the ID Screen® ELISA and 

on another P48 recombinant-based commercial ELISA (Kit A).  

 

Results are presented in Table 2 below : 

 Sample 1  
Infection with PG2 strain  

Sample 2 
Infection with 5632 strain  

Sample 3 
Field infection  

 ID Screen® Kit A ID Screen® Kit A ID Screen® Kit A 

 cut-off: S/P% 50-60% 

Undiluted 178 (+) 116 (+) 93 (+) 61 (+) 256 (+) 156 (+) 

1 : 4 101 (+) 64 (+/-) 32 (-) 13 (-) 212 (+) 136 (+) 

1 : 16 43 (-) 30 (-) 12 (-) 5 (-) 120 (+) 75 (+) 

1 : 64 16 (-) 10 (-) 17 (-) 1 (-) 48 (-) 37 (-) 

Table 2: Comparison of analytical sensitivity between the ID Screen ® ELISA and Kit A 
 

 

 

 

  

Results (Table 2): 

 All sera were found positive, meaning that the ID Screen® ELISA is able to detect infections caused by 
different strains. 

 The ID Screen® ELISA demonstrates an analytical sensitivity similar or slightly superior compared to 
to Kit A. 
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Sensitivity 

38 sheep samples which were found positive using both the Western Blot method, performed as described by 

Poumarat et al. [3], and Kit A were tested on the ID Screen® ELISA:  

 

For each ELISA kit, the relative sensitivity to the Western-Blot method, considered as the gold standard, are 

presented in Table 3. 

 

 

 
 Western Blot Kit A  ID Screen®  

ELISA  

  cut-off 50-60% cut-off 50-60% 

Nb pos / Nb tested 38/38 21/38 25/38 

Measured sensitivity 
(CI95%  ) 

100 % 
(90.8 %- 100.0%) 

55% 
(39.7% - 69.8%) 

66%  
(49.9% - 78.8%) 

Table 3: ELISAs sensitivities compared to Western Blot as a gold standard 

 
 
 
 
 
 
 
 
 
 

  

Results (Table 3)  
 The ID Screen® ELISA kit shows a slightly better sensitivity compared to Kit A. 

Measured sensitivity= 66% (CI95%=49.9% - 78.8%) 
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Correlation study 

A panel of 125 ovine and caprine samples randomly selected from different regions (Pyrénées Atlantiques, Haute 

Savoie) were tested in parallel on the ID Screen® ELISA and Kit A: 

- 72 sheep samples from infected herds from an enzootic region (Pyrénées Atlantiques, France). 

- 30 sheep and 35 goat samples from disease-free, non vaccinated herds (Haute-Savoie, France) . 

 

Results are presented as %S/P distribution in Figure 2 below and the correlation rate was measured. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Correlation between the ID Screen ® ELISA and Kit A. 

 

 
 
 

ID Screen® ELISA 

Positive Doubtful Negative Total 

Kit A 

Positive 0 0 0 0 

Doubtful 0 0 0 0 

Negative 0 0 65 65 

Total 0 0 65 65 

Table 4: Correlation between the ID Screen ® ELISA and Kit A for samples from negative herds. 
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ID Screen® ELISA 

Positive Doubtful Negative Total 

Kit A 

Positive 53 0 0 53 

Doubtful 3 0 0 3 

Negative 4 0 12 16 

Total 60 0 0 72 

Table 5: Correlation between the ID Screen ® ELISA and Kit A for samples from infected herds. 
 
 

 
 

ID Screen® ELISA 

Positive Doubtful Negative Total 

Kit A 

Positive 53 0 0 53 

Doubtful 3 0 0 3 

Negative 4 0 77 81 

Total 60 0 65 137 

Table 6: Global correlation between the ID Screen ® ELISA and Kit A for the panel tested. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(1) The inter-rater agreement statistic, Kappa correlation coefficient can be interpreted as follows (Altman, 1991):  
 

κ value   Strength of agreement 
< 0.20  Very weak 
0.21 – 0.40 Weak 
0.41 – 0.60 Medium 
0.61 – 0.80 Satisfactory 
0.81 – 1.00 Excellent 

References: 
- Altman DG (1991) Practical statistics for medical research. London: Chapman and Hall. 
- Cohen J (1960) A coefficient of agreement for nominal scales. Educational and Psychological Measurement 20:37-46. 
- Fleiss JL, Levin B, Paik MC (2003) Statistical methods for rates and proportions, 3rd ed. Hoboken: John Wiley & Sons.  

Results (Figure 2, Tables 4, 5, 6): 

 For negative samples, the correlation between the two tested ELISAs was excellent, indicating similar 
specificity. 

 For the infected herds, the ID Screen® ELISA was able to identify as positive 60 samples, 7 more than Kit A.  

 For all sera tested, the strength of agreement between the ID Screen® ELISA and Kit A was assessed 
using the inter-rater agreement statistic (Kappa correlation coefficient, please refer to note (1)):  

κ = 0.898 (CI95% = [0.824; 0.972] ).  

The kappa value indicate an excellent agreement between both ELISAs (refer to the κ value 
interpretation criteria below). 
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Exclusivity on other Mycoplasma species 

Mycoplasma mycoides subsp. capri 

A serum from a goat infected with Mycoplasma mycoides subsp. capri and sampled 22 days after infection (provided 

by ANSES, Lyon, and previously used for ELISA commercial kits assessment [3], was tested on the ID Screen® 

ELISA.  

 

 

 

 

 

 

 

 

 

 

Mycoplasma bovis 

Mycoplasma bovis in small ruminants is rare and therefore, no goat or sheep serum positive for M. bovis was 
available.  

However, the IDvet freeze-dried Mycoplasma bovis positive reference serum (product code : MRI-MBOVIS), 
constituted of a pool of 3 positive sera from cattle infected with Mycoplasma bovis and positive on the ID Screen® 
Mycoplasma bovis Indirect ELISA, was tested on the ID Screen® Mycoplasma agalactiae Indirect ELISA kit.  

Results are presented Table 7 below:  
 

 ID Screen®  
Mycoplasma bovis 

Indirect ELISA  

ID Screen®  
Mycoplasma agalactiae 

Indirect ELISA kit 
 cut-off: >50% cut-off: >60% 

Mycoplasma bovis positive sera 
(MRI-MBOVIS) 175 (+) 25 (-) 

Table 7: Exclusivity of the ID Screen® Mycoplasma agalactiae Indirect ELISA . 
 

  

Results: 

 This sample was found negative with a very low S/P% value (0%), demonstrating the absence of cross-
reactivity with another Mycoplasma, high exclusivity and a specific detection of Mycoplasma agalactiae 
infection, like reported for the P48 protein in the literature. 

 

Results (Table 7): 

 The ID Screen® Mycoplasma agalactiae Indirect ELISA kit doesn’t detect antibodies directed against 
Mycoplasma bovis, presuming a good exclusivity for Mycoplasma agalactiae. 
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Repeatability 

Intra-plate repeatability was evaluated by measuring the coefficient of variation (CV%) of 36 repetitions of a strong 
positive sample and 60 repetitions of a weak positive sample.  

Results are considered conform if the CV % is below 15%. OD450nm results are shown in Table 8. 

 

 
OD values at 450nm 

0,685 0,701 0,703 0,677 0,689 1,162 1,097 0,692 0,694 0,679 0,682 0,649 
0,660 0,695 0,677 0,696 0,701 1,152 1,135 0,677 0,708 0,703 0,686 0,703 
0,668 0,685 0,687 0,678 0,715 1,160 1,166 0,691 0,711 0,696 0,703 0,694 
1,089 1,127 1,138 1,089 1,149 1,112 1,167 1,138 1,161 1,120 1,132 1,150 
1,095 1,148 1,175 1,141 1,179 1,162 1,187 1,164 1,157 1,160 1,128 1,175 
0,755 0,707 0,698 0,691 0,709 1,122 1,163 0,679 0,714 0,703 0,705 0,715 
0,543 0,679 0,695 0,706 0,712 1,092 1,141 0,673 0,682 0,693 0,692 0,693 
0,656 0,674 0,679 0,698 0,678 1,124 1,130 0,658 0,618 0,680 0,689 0,697 

 
 

 

 

 
 

Table 8: Repeatability study for the ID Screen® ELISA 
 

 
 
 
 
 
 

 Mean OD Standard deviation Minimum Maximum CV % 

Weak positive sample 0.688 0.027 0.543 0.755 2% 

Strong positive sample 1.141 0.027 1.089 1.187 4% 

Results (Table 8): 

 The CV percentages obtained are 2% for the weak positive sample and 4% for the strong positive sample, 
demonstrating the excellent repeatability of the ID Screen® Mycoplasma agalactiae Indirect ELISA test. 
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Reproducibility 

A pool of 3 positive samples was diluted in a pool of negative serum in order to generate a weak positive sample with 
S/P% values close to the cut-off.  

This threshold dilution was tested in 15 independent runs by two different operators and on different days.  

Results are shown in Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3: S/P% for a threshold dilution of a positive serum sample tested in 15 independent runs. 

 
 
  

Results (Figure 3): 
 All values are within a range of 2 standard deviations around the mean with a CV% of 10.8% 

 These results illustrate the good reproducibility of the ID Screen® Mycoplasma agalactiae Indirect ELISA 
test. 
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Robustness 

1) Test robustness was evaluated by 3 operators in 3 independent runs. 

 

2) Robustness was evaluated by testing the maximum and minimum conditions of time and temperature of 
incubation as defined in the instructions for use: 
− Samples incubation: 45 minutes ± 4 minutes at 21°C (± 5°C); 
− Conjugate incubation: 30 minutes ± 3 minutes at 21°C (± 5°C); 
− Substrate Solution incubation: 15 minutes ± 2 minutes at 21°C (± 5°C). 

For each condition, the test is validated if: 
− The mean value of the Positive Control OD (ODPC) is greater than 0.350 (ODPC > 0.350). 
− The ratio of the mean values of the Positive and Negative Control ODs (ODPC and ODNC) is greater than 3 

(ODPC/ODNC > 3) 

Optical densities at 450nm obtained in each condition for both negative and positive controls, and the S/P% 
values obtained for 3 dilutions of a positive sample and 2 negative samples are detailed in Table 9 below.  

 

 
 

Table 9: Robustness study for the ID Screen® ELISA. 
 

Samples/Conjugate/Substrate 
Time Incubation 45 min / 30 min / 15 min 41 min / 27 min / 

13 min 
49 min / 33 min / 

17 min  

Temperature of incubation 16°C 21°C 26°C 16°C 26°C  

Negative control 0,032 0,066 0,047 0,032 0,046 

OD  
450 nm 

Negative control 0,034 0,067 0,043 0,031 0,045 

Positive control 0,836 1,140 1,656 0,571 1,758 

Positive control 0,776 1,102 1,620 0,617 1,708 

ODPC > 0.350 √ √ √ √ √  
ODPC / ODNC > 3 √ √ √ √ √  

Positive sample diluted 1:4 261 221 196 283 190 

S/P% 

Positive sample diluted 1:16 147 115 123 149 139 

Positive sample diluted 1:64 60 46 53 53 61 

Negative sample 1 6 4 3 6 5 

Negative sample 2 6 5 4 7 5 

Results: 
 For each run: 

 The validation criteria described in the insert for both positive and negative controls were obtained. 
 S/P% values for negative control, positive control and threshold samples were equivalent, regardless 

of the test conditions. 

 

Results (Table 9): 
 For each time and temperature condition, the test validation criteria for both positive and negative controls 

were obtained. 
 For each time and temperature condition, the S/P% values obtained for each condition were similar, and 

analytical sensitivity was constant, thereby demonstrating the good robustness of the ID Screen® 

Mycoplasma agalactiae Indirect ELISA. 
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Stability  

The shelf-life of the product is evaluated by the technique of accelerated ageing.  

The stability of the plates, the positive control and the conjugate was tested by evaluating the residual activity of 
individual components after storage at 37°C ± 2°C, with respect to storage at 5°C ± 3°C.  

The measured residual activity at 37°C ± 2°C should be greater than 75% after two months.  

Results are shown in Figure 4 below. 

 

Figure 4: Percentage of residual activity of the plates, positive control and conjugate after stability testing at 37°C. 

 
 
 
 

Results (Figure 4): 
 After 2 months at 37°C, the plates, the conjugate and the positive control showed residual activity of 104%, 

82% and 99% respectively, thus indicating high component stability. 
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Conclusion 

The ID Screen® Mycoplasma agalactiae Indirect ELISA kit demonstrates: 

 High specificity and exclusivity thanks to the use of a specific P48 recombinant protein,  

 Similar results compared to Kit A,  

 Excellent reproducibility, robustness, repeatability and stability. 

 

This kit is an easy-to-use and reliable tool for determining herd immune status, while maintaining high specificity. 
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