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Internal validation report 

ID Screen® Mycoplasma hyopneumoniae Competition  
Competitive ELISA for the detection of antibodies directed against  

M. hyopneumoniae in porcine serum or plasma

Introduction 

Mycoplasma hyopneumoniae causes Porcine 
Enzootic Pneumonia (PEP), a highly contagious and 
chronic respiratory disease affecting pigs. It is of 
concern for the livestock industry as it causes a 
significant decrease of swine growth rate. Studies 
have shown that over 90% of swine herds worldwide 
are affected by PEP, making it thus one of the most 
prevalent and costly swine diseases. 

Even at low levels of infection, PEP causes major 
economic losses to the pig industry (decreased feed 
efficiency, reduced average daily gain and increased 
medication costs). In M. hyopneumoniae-free areas, 
newly arrived and resident swines have undergone 
continuous screening programs. In this context, very 
specific tests are required to warrant that false 
negative results will not occur. 

The ID Screen® Mycoplasma hyopneumoniae 
Competition ELISA is designed to detect specific 
antibodies directed against Mycoplasma 
hyopneumoniae in porcine serum or plasma. It is a 
highly sensitive test that can detect recently acquired 
infections. Furthermore, it can be a very good tool for 
monitoring and establishing baselines for each 
farm/complex in a swine operation. The use of a highly 
specific monoclonal antibody (mAb) directed against a 
conserved epitope of the P65 protein of M. 
hyopneumoniae, which does not cross react with M. 
flocculare, M. hyorhinis or M. hyosynoviae, ensures 
the high specificity of this cELISA. 
This report summarizes the validation data obtained.

 

Test principle 

Microwells are coated with M. hyopneumoniae 
antigen. Samples to be tested and the controls are 
added to the microwells. Anti- M. hyopneumoniae 
antibodies, if present, form an antibody-antigen 
complex which masks the antigenic epitopes.  

An anti-P65-peroxidase (HRP) conjugate is added to 
the microwells. It binds to the remaining free epitopes, 
forming an antigen-conjugate-HRP complex.  

After washing, in order to eliminate the excessive 
amount of 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 coloration 
appears, which becomes yellow after addition of the 
stop solution. In the presence of antibodies, no 
coloration appears. 

The microplate is read at 450nm. 

Results interpretation: 

For each sample, the S/N percentage (S/N %) is 
calculated:  

S/N % = (OD sample / ODNC) x 100 
 

• High specificity & no cross-reactions with other mycoplasmas 

• Excellent sensitivity 

• User-friendly compared to other M. hyo competitive ELISAs 

Result Status 
S/N % ≤ 50 % POSITIVE  
S/N % > 50 % NEGATIVE 



 

 2/16 

 

Specificity 

IDvet internal validation study 

956 breeding pigs’ sera from herds known to be Mycoplasma hyopneumoniae free, previously confirmed negative 
by serology, were assayed using the ID Screen® Mycoplasma hyopneumoniae Competition ELISA. The obtained 
results are shown in Figure 1 and are expressed as percentages of sample to negative control ratios (S/N %). 

 

 
Figure 1: S/N % distribution for negative sera, n = 956. 
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Results (Figure 1): 
 956/956 sera were found negative. 

Measured specificity: 100 % (CI95%: 99.6 % - 100.0%), n = 956. 
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Study performed by the LABOCEA French laboratory, Ploufragan site  

486 field pig sera from selected and conventional farms known as negative, were tested using the ID Screen® 
Mycoplasma hyopneumoniae Competition ELISA. Results (shown in figure 2) were obtained and kindly provided by 
the LABOCEA laboratory, Ploufragan site, and are expressed as percentages of sample to negative control  
ratios (S/N %). 

Figure 2: S/N % distribution for negative sera, n = 486. 
 
 
 
 
 
 
 
 
 
 
 
 

Results (Figure 2): 
 486/486 sera were found negative. 

Measured specificity: 100% (CI95%: 99.2 % - 100.0%), n = 486. 

Conclusion for both specificity studies for the ID Screen® Mycoplasma hyopneumoniae Competition 
ELISA: 

 Measured specificity: 100% (CI95%: 99.7 - 100%), n = 1442. 

 Results showed an excellent specificity for the ID Screen® cELISA. 
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Exclusivity 

Sera from animals infected with two other Mycoplasma strains (either M. hyorhinis or M. hyosynoviae) were tested 
to assess the ID Screen® Mycoplasma hyopneumoniae Competition ELISA specificity. Results (detailed in Table 1) 
were obtained and kindly provided by the LABOCEA laboratory, Ploufragan site. 

 

Sample Mycoplasma 
strain 

ID Screen® MHYOPC ELISA 
S/N % - Cut off : 50% Status 

1 M. hyorhinis 95 (-) 
2 M. hyorhinis 91 (-) 
3 M. hyorhinis 92 (-) 
4 M. hyorhinis 85 (-) 
5 M. hyorhinis 87 (-) 
6 M. hyorhinis 79 (-) 
7 M. hyorhinis 88 (-) 
8 M. hyosynoviae 95 (-) 
9 M. hyosynoviae 93 (-) 

10 M. hyosynoviae 97 (-) 
11 M. hyosynoviae 95 (-) 
12 M. hyosynoviae 92 (-) 
13 M. hyosynoviae 72 (-) 
14 M. hyosynoviae 80 (-) 
15 M. hyosynoviae 87 (-) 
16 M. hyosynoviae 81 (-) 
17 M. hyosynoviae 87 (-) 
18 M. hyosynoviae 

 
95 (-) 

Table 1: Absence of cross-reaction for Mycoplasma hyorhinis or Mycoplasma hyosynoviae positive sera 
with the ID Screen® ELISA. 

 

 

 

.  

 

Results (Table 1): 

 All samples were found negative. 

 The ID Screen® Mycoplasma hyopneumoniae Competition ELISA does not show any cross reaction with M. 
hyorhinis or M. hyosynoviae. Therefore these results demonstrate high exclusivity for M. hyopneumoniae. 
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Other validation data: 

Comparison results obtained using the ID Screen® Mycoplasma hyopneumoniae Competition ELISA kit and 
another widely used commercially available ELISA kit (kit A) are shown below.    

 
Analytical sensitivity 
Analytical sensitivity was evaluated by the titration of 5 positive sera: 

- the IDvet internal positive reference serum (product code: MRI-MHYOP); 

- 4 naturally infected positive sera 

IDvet internal positive reference serum 

IDvet offers a positive freeze-dried serum standard which may be used to check that the test analytical sensitivity 
does not vary between runs, operators and batches. This serum standard is available for purchase (product code: 
MRI-MHYOP). 

The MRI-MHYOP (batch-003) was serially diluted and tested by IDvet using the ID Screen® Mycoplasma 
hyopneumoniae Competition ELISA and Kit A. 

 

 ID Screen® 
MHYOPC ELISA Kit A 

 Cut-off : 50% Cut-off : 50-65% 
     

Dilution S/N% Status S/N% Status 

1 : 4 43 (+) 47 (+) 
1 : 8 59 (+-) 65 (+-) 
1 : 16 72 (-) 80 (-) 

 
Table 2: Titration of the IDvet freeze-dried serum standard using the ID Screen® MHYOPC ELISA and Kit A. 

 
 

 

 

 

 

 

  

Results (Table 2): 

 The MRI-MHYOP (batch 003) was detected positive up to the dilution of 1:4 using the ID Screen® cELISA and 
Kit A. 

 The ID Screen® Mycoplasma hyopneumoniae Competition ELISA and Kit A displayed an equivalent analytical 
sensitivity. 
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Results (Figure 3): 
 Out of the 3 sera tested: 

- Sample 1 was found positive up to dilution 1:16 by Kit A; whereas it was found positive up to dilution 1:4 
by the ID Screen® cELISA. 

- The same last positive dilution was found for sample 2, regardless of the kit used. 

- Sample 3 was found positive up to dilution 1:16 with the ID Screen® cELISA whereas it was found positive 
only up to dilution 1:8 with Kit A. 

 In conclusion, both cELISAs gave similar analytical sensitivity. 

Threshold dilutions 

3 positive pigs sera from conventional farms were serially diluted and tested using the ID Screen® Mycoplasma 
hyopneumoniae Competition and Kit A ELISAs. Results (shown in Figure 3) were obtained and kindly provided by 
LABOCEA laboratory, Ploufragan site.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Comparison of results obtained for dilutions of three infected sera using the ID Screen® MHYOPC and kit A ELISAs. 

 

 

 

 

 

 

 

 



 

 7/16 

 

Results (Figure 4): 

 The ID Screen® ELISA has the same S/N % distribution for positive samples as Kit A. 
 

Sera from naturally infected pigs 

4 positive sera were titrated and tested by IDvet using the ID Screen® Mycoplasma hyopneumoniae Competition and 
Kit A ELISAs. All sera gave similar results.  

An example of the results obtained for one of the positive sera is shown below. 

 ID Screen® 
MHYOPC ELISA Kit A 

 Cut-off : 50% Cut-off : 50-65% 
     

Dilution S/N% Statut S/N% Statut 

1 : 128 33 (+) 49 (+) 
1 : 256 69 (-) 69 (-) 
1 : 512 85 (-) 88 (-) 

 
Table 3: Titration of one naturally infected serum assayed with the ID Screen® MHYOPC ELISA kit and Kit A. 

 

 
 
 

 

 

Sensitivity 

175 field sera from infected pigs were tested with the ID Screen® Mycoplasma hyopneumoniae Competition ELISA 
kit and Kit A. 

 
 

Figure 4: Correlation of results obtained for 175 field sera from infected pigs using the ID Screen® and Kit A ELISAs.  
 
 
 
 
 
 
 
 

Results (Table 3): 
 The positive field serum was detected positive up to the dilution of 1:128 with the ID Screen® and Kit A 

cELISAs. 
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Results obtained with both the ID Screen® Mycoplasma hyopneumoniae competition ELISA and Kit A are 
summarized in Table 4. 

  
ID Screen®  

MHYOPC ELISA 

  Positive Negative TOTAL 

Kit A 
Positive 88 6 94 
Negative 5 76 81 

 TOTAL 93 82 175 
 

Table 4: Comparison of results obtained from infected herds with the  
ID Screen® Mycoplasma hyopneumoniae Competition ELISA and another competitive ELISA. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

 

 
 
 
 (1) The 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 (Table 4): 

 164/175 tested sera gave identical results with both tests. 

 The measured percentage of correlation was 93.7%. 
 The inter-rater agreement statistic (Kappa correlation coefficient; refer to note (1) below) between the two 

ELISAs was κ = 0.87 (CI95% 90.1 – 97.3). This kappa value indicates “excellent” correlation between the 

two techniques (refer to the κ value interpretation criteria below). 

 The ID Screen® cELISA kit and Kit A(2) gave similar results.  
(2) (note: Kit A is one of the most widely used competitive ELISA). 
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Correlation with ELISA kit A  

Study performed by the LABOCEA laboratory, Ploufragan site 

1173 sera from negative or infected herds were tested in parallel using the ID Screen® Mycoplasma hyopneumoniae 
Competition ELISA and Kit A. Results (shown in Figure 5 and Table 5) were obtained and provided by the LABOCEA 
laboratory, Ploufragan site.  

Figure 5: S/N% distribution of negative or infected herds using the ID Screen® and Kit A cELISAs, n = 1173. 
 
 
 

 
  ID Screen® MHYOPC ELISA  

  Positive Negative TOTAL 

Kit A 
Positive 129 17 146 

Negative 14 1013 1027 

 TOTAL 143 1030 1173 
 

Table 5: Comparison of results obtained with the ID Screen® and Kit A cELISAs 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
  

Results (Figure 5 and Table 5): 

 1142/1173 samples tested gave similar results with both tests. 

 The measured percentage of correlation of the two assays was 97.4% (CI95% = [96.3 ; 98.1] )(1)  

 The test agreement is excellent: κ = 0.878 (CI95% = [83.5 ; 92.0] ) (1) 

 The ID Screen® Mycoplasma hyopneumoniae Competition ELISA ensures results that are consistent with 
those obtained using Kit A. 
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(1) The 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. 

Seroconversion kinetics 

Four 3-week old pigs were hyper-immunized with two Mycoplasma hyopneumoniae vaccines (Boehringer or Pfizer) 
by intradermic injections, at day D0, D10, D21 and D31. Pigs were bled at D0, D10, D21 and D31 days post-
vaccination (dpv). 

The study was performed by the French national reference laboratory for Mycoplasmosis (ANSES Ploufragan). Sera 
were tested by IDvet using the ID Screen® Mycoplasma hyopneumoniae Competition and Kit A ELISAs. 

 
   ID Screen® 

MHYOPC ELISA Kit A 

Animal Vaccine dpv S/N % (Status) S/N % (Status) 

1 

Boehringer 

0 97 (-) 105 (-) 
10 66 (-) 88 (-) 
21 8 (+) 28 (+) 
31 5 (+) 12 (+) 

2 

0 96 (-) 94 (-) 
10 63 (-) 81 (-) 
21 6 (+) 21 (+) 
31 4 (+) 8 (+) 

     

3 

Pfizer 

0 94 (-) 88 (-) 
10 54 (-) 78 (-) 
21 6 (+) 19 (+) 
31 6 (+) 12 (+) 

4 

0 107 (-) 107 (-) 
10 69 (-) 85 (-) 
21 7 (+) 25 (+) 
31 4 (+) 8 (+) 

     
 

Table 6: Seroconversion kinetics for 4 vaccinated pigs using the ID Screen® and Kit A cELISA. 
 
 
 
 
 
 

Results (Table 6): 

 Both the ID Screen® cELISA and Kit A detected seroconversion between 14 dpv and 21 dpv. 
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Seroconversion following experimental infection 

5 pigs were infected with two M. hyopneumoniae doses (either 105 UCC or 109 UCC). Pigs were bled at 7, 14, 21 
and 28 days post-infection (dpi).  

These sera were tested by the LABOCEA laboratory, Ploufragan site, using the ID Screen® Mycoplasma 
hyopneumoniae Competition ELISA and Kit A. The numbers of samples identified as positive are presented in  
Table 7. 

 

 Experimental infection with 105 UCC 

 
Test days 7 dpi 14 dpi 21 dpi 28 dpi 

Number of 
samples found 

positive  

IDvet 0/5 0/5 0/5 1/5 

Kit A 0/5 0/5 0/5 1/5 

 

 Experimental infection with 109 UCC 

 
Test days 7 dpi 14 dpi 21 dpi 28 dpi 

Number of 
samples found  

positive  

IDvet 0/5 5/5 5/5 5/5 

Kit A 0/5 5/5 5/5 5/5 

 
Table 7: Comparison of results obtained for experimental infections using the ID Screen® and Kit A cELISAs. 

 
 
 
 
 
 

g 

 

 

  

Results (Table 7): 

 The numbers of samples found positive are the same for both kits. 

 Both cELISAs display the same analytical sensitivity and detect the seroconversion at the same time after 
infection. 
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Reproducibility 

The positive freeze-dried serum standard (MRI-MHYOP batch 003) was diluted in a negative serum pool in order to 
generate a sample with a S/P % close to the cut-off value. 

This threshold dilution was tested using the ID Screen® Mycoplasma hyopneumoniae Competition ELISA in 10 
independent runs by different operators and on different days. Results are shown in Figure 7. 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 6: S/N % results for a positive serum diluted in a negative serum pool and tested in 10 independent runs. 
 
 
 

 
 
 
 
 
 

 
  

Results (Figure 6): 
 All values are within a range of 2 standard deviations around the mean. 

 The coefficient of variation (CV %) found was 6%. 

 These results illustrate the high robustness and reproducibility of the ID Screen® cELISA. 
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Repeatability 

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

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

0.943 0.959 0.950 0.906 0.925 1.723 1.631 0.917 0.962 0.923 0.938 0.960 
0.928 0.878 0.928 0.935 0.912 1.663 1.639 0.845 0.887 0.876 0.890 0.924 
0.980 0.930 0.974 0.897 0.897 1.897 1.612 0.887 0.870 0.882 0.973 0.927 
1.614 1.598 1.692 1.649 1.657 1.678 1.614 1.534 1.612 1.722 1.785 1.698 
1.696 1.699 1.770 1.686 1.688 1.671 1.707 1.690 1.621 1.633 1.750 1.758 
0.975 0.942 1.002 0.965 0.905 1.633 1.649 0.964 0.953 1.022 0.910 1.013 
0.920 0.875 0.931 0.964 0.913 1.648 1.646 0.944 0.937 0.939 0.948 0.934 
0.914 0.920 0.918 0.931 0.933 1.669 1.743 1.012 1.035 1.010 0.987 0.973 

 

 

 

 
Table 8: Repeatability study obtained for the ID Screen® cELISA (results expressed as OD values at 450nm). 

 

 

 Average OD Standard 
deviation Minimum Maximum CV% 

Weak positive sample 0.937 0.04 0.845 1.035 4% 

Negtative control  1.677 0.065 1.534 1.897 4% 

Results (Table 8): 
 The CV % obtained was 4% for the weak positive sample and 4% for the negative control, demonstrating an 

excellent test repeatability. 
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Robustness 

1) The ID Screen® Mycoplasma hyopneumoniae Competition ELISA robustness was evaluated by 3 operators on 
3 independent runs. 

 

2) Robustness was evaluated by testing the maximum and minimum conditions of incubation time and temperature 
as defined in the instructions for use: 

− Sample 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 OD negative control (ODNC) is greater than 0.7 

− the ratio of the mean values of OD of the positive and negative controls (ODPC and ODNC) is lower than 0.3 

Analysis of positive and negative controls: 
 
Optical densities at 450nm obtained in each condition for both the negative and positive controls are detailed in 
Table 9 below. 

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

13min 
49min / 33min/ 

17min 
Temperature of incubation 16°C 21°C 26°C 16°C 26°C 

Negative control 1.337 1.593 1.688 1.061 1.888 

Negative control 1.260 1.545 1.745 1.097 1.885 

Positive control 0.176 0.158 0.137 0.163 0.183 

Positive control 0.184 0.175 0.143 0.157 0.173 

ODNC > 0.7 √ √ √ √ √ 
ODPC / ODNC < 0.3 √ √ √ √ √ 

 

 
Table 9: Robustness study of the ID Screen® cELISA (results expressed as OD values at 450nm). 

 

 

Results (Table 9): 

 For each time and temperature condition the validation criteria, described in the kit instructions for use, for 
both positive and negative controls were obtained. 

Results: 
 For each run: 

• Validation criteria described in the insert for both positive and negative controls were obtained. 

• S/N % for the negative control, positive control and the samples tested were equivalent, regardless of the 
testing conditions. 
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Results (Figure 7): 

 The plates, conjugate and negative control showed residual activities of 90%, 91 and 93%, respectively, 
indicating high component stability. 

Analysis of positive and negative samples: 
3 dilutions of the IDvet positive reference serum (MRI-MHYOP batch 003) and 2 negative sera were tested. S/N% 
values obtained in each condition for each samples are detailed in Table 10. 

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

13min 
49min / 33min/ 

17min 
Temperature of incubation 16°C 21°C 26°C 16°C 26°C 

MRI-MHYOP 1:4 55 49 45 51 48 
MRI-MHYOP 1:8 65 63 59 64 59 

MRI-MHYOP 1:16 74 74 77 74 72 
Negative sample 1 105 101 98 115 109 
Negative sample 2 111 109 102 126 111 

 
Table 10: Robustness study for the ID Screen® ELISA (results expressed as S/N% values). 

 

Stability 

The shelf-life of the products is evaluated by the technique of accelerated ageing. The stabilities of the plates, the 
negative control and the conjugate were tested by evaluating the residual activity of individual components after a 
storage at 37°C ± 2°C, with respect to a 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 7. 

 

 

 

 

 

 

 

 

 
 
 

Figure 7: Stability study: residual activity of plates and conjugate at 37°C. 
 

 
 
 
 

Results (Table 10) 
 For each time and temperature condition, the S/N% obtained were similar and the analytical sensitivity was 

constant. 

Conclusion (Tables 9 and 10) 

 Obtained results show an excellent robustness of the ID Screen® Mycoplasma hyopneumoniae Competition 
ELISA kit. 
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Conclusion 
 

The ID Screen® MHYOPC Competition ELISA kit demonstrates  

 excellent performances 

 high specificity for Mycoplasma hyopneumoniae strains (no cross reactions with other swine mycoplasma 

strains). It is an ideal tool to guarantee the negativity of the herds in M. hyopneumoniae-free areas 

 high sensitivity: it efficiently detects positive animals directly from the field 

 an excellent correlation with another widely used commercial cELISA 

 very good reproducibility, repeatability, stability and robustness 

 

With results obtained in just 90 minutes, the ID Screen® MHYOPC Competition ELISA is a convenient and reliable 

tool for the detection of specific antibodies directed against Mycoplasma hyopneumoniae. 

 

Related product 

 Mycoplasma hyopneumoniae positive freeze-dried sample (product code: MRI-MHYOP): Freeze-dried pig 

serum containing antibodies directed against M. hyopneumoniae. To be used as internal reference material for 

quality control. 

 

History of revisions 

Version Edit date Reference Type of revision Revision made 
0116 10/2017 DOC572 Not applicable (first 

version) 
N/A 

0116 09/2018 DOC668 Correction of anomalies in 
the document 

Wording/typos 
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