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Internal validation report 

ID Screen® Brucella suis Indirect 
Indirect biwell ELISA for the detection of antibodies against Brucella suis  

in porcine serum or plasma. 

 

Introduction 

Porcine brucellosis is a zoonotic disease caused by 
the Gram negative facultative intracellular pathogen 
Brucella suis. It is largely manifested by high rates of 
abortions and infertility in sows and reduced fertility in 
boars although there may be other complications such 
as lameness. 

The disease is present worldwide, but is especially 
prevalent in Latin America and South-East Asia. It is 
also present at a lower prevalence in some temperate 
Asiatic regions, Europe and North America [1]. 

Currently, the diagnosis of swine brucellosis 
essentially relies on serological assays, such as the 
Rose Bengal Test (RBT), Complement Fixation Test 
(CFT) or ELISA. Up to now, these tests were mainly 
based on the use of Brucella abortus 
lipopolysaccharide (smooth lipopolysaccharide, 
sLPS). 

However, the occurrence of false positive serological 
reactions (FPSRs), which had been investigated in 
several studies [2], [3], can lead to a quite high 
significance and impact of this disease. Previous 
studies have shown that the FPSRs were not reactive 
on rough LPS (rLPS) [3], whereas swine brucellosis 
samples were reactive on both rLPS and sLPS. 

The ID Screen® Brucella suis Indirect ELISA is 
designed to specifically detect antibodies directed 
against Brucella suis in porcine serum and plasma. 
This report summarizes validation data for this test. 

Test principle 

The ID Screen® Brucella suis Indirect ELISA is a biwell 
ELISA. Even-numbered wells are coated with an rLPS 
purified antigen whereas odd-numbered wells are 
coated with a sLPS purified antigen. Samples and 
controls are added to the wells. The kit contains two 
positive controls (PC1 for sLPS and PC2 for rLPS). 

Anti-r/s LPS antibodies, if present, form an antigen-
antibody complex. After washing, an anti-porcine IgG 
horseradish peroxidase (HRP) conjugate is added to 
the wells. It binds to the antibodies, forming an 
antigen-antibody-conjugate-HRP complex. After 
elimination of the excessive amount of conjugate by 
washing, the substrate solution (TMB) is added. 

The resulting coloration depends on the quantity of 
specific antibodies present in the sample. 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. 

Results interpretation: 

For each LPS, the Sample/Positive control percentage 
(S/P%) is calculated:  
sLPS: S/P1% = (OD sample – ODNC) / (ODPC1 – ODNC) x 100 
rLPS: S/P2% = (OD sample – ODNC) / (ODPC2 – ODNC) x100 
 

Results are interpreted as described in the table 
below:  

• Highly specific for the detection of Brucella suis antibodies 

• Reduce False Positive Serological Reactions (FPSR) by 97.5% when testing for Swine 
Brucellosis 

• To be used in compliance with local regulations 

sLPS   rLPS  Brucella suis result 
S/P1 % < 60% S/P2 % < 45% NEGATIVE 
S/P1 % ≥ 60% S/P2 % < 45% NEGATIVE 
S/P1 %< 60% S/P2 % ≥ 45% NEGATIVE 
S/P1 % ≥ 60% S/P2 % ≥ 45% POSITIVE 

NC = Negative control; PC = Positive Control 



 

 2/19 

 

Analytical sensitivity 

Analytical sensitivity was evaluated by titration of  

− the European reference standard, called EUPBSS(*), obtained from 5 pigs infected with Brucella suis, 
biovar 2. This standard was provided by the European Reference Laboratory (ANSES Maisons-Alfort, 
France). 

− the IDvet internal reference material (product code MRI-BRU-SUIS). 

(*) Note : “In the absence of an international standard serum for porcine brucellosis, the test should be duly validated 
and the cut-off established in the test population with appropriate validation techniques” [5]. 

 

1) European reference standard EUPBSS 

The European reference serum was serially diluted in a pool of negative swine serum samples (MRINEG-BRU-
SUIS*), and each dilution was analysed on the ID Screen® Brucella suis Indirect ELISA.  

The last dilution expected to be found positive is 1:64. The dilution 1:256 might be negative. Results are shown in 
table 1. 

 
ID Screen®  

Brucella suis Indirect ELISA 

Dilution 
sLPS 
Cut-off: 

S/P% 60% 

rLPS  
Cut-off:  

S/P% 45% 
Status 

1 : 16 243 220 (+) 

1 : 32 227 156 (+) 

1 : 64 183 85 (+) 

1 : 128 106 36 (-) 
MRINEG-
BRU-SUIS 2 5 (-) 

 
Table 1: Titration of the EUPBSS standard with the ID Screen® ELISA kit  

 
 

 
 

 

 

* This Swine brucellosis negative serum standard is available for purchase, product code MRINEG-BRU-SUIS. 

 

2) IDvet internal reference material (MRI) 

IDvet has developped a Swine brucellosis positive freeze-dried serum standard, containing anti-Brucella suis 

antibodies, which may be used to check that the test analytical sensitivity does not vary between runs, operators and 

batches.  

This internal reference material (MRI-BRU-SUIS*) was serially diluted in a pool of negative swine serum samples 

(MRINEG-BRU-SUIS), and each dilution was analysed using the ID Screen® Brucella suis Indirect ELISA kit.  

Results are shown in table 2. 

 

Results (Table 1): 
 The EUPBSS was detected as positive up to the 1:64 dilution using the ID Screen® Brucella suis Indirect 

ELISA kit. 
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 ID Screen®  
Brucella suis Indirect ELISA 

Dilution sLPS S/P 
Cut-off:60% 

rLPS S/P 
Cut-off:45% 

Status 
 

Not diluted 236 92 (+) 

1 : 2 223 132 (+) 

1 : 4 197 83 (+) 

1 : 8 150 56 (+) 

1 : 16 106 35 (-) 
1 : 32 67 14 (-) 

1 : 64 49 12 (-) 
MRINEG-
BRU-SUIS 6 7 (-) 

 
Table 2: Titration of the IDvet Swine brucellosis positive reference serum with the ID Screen® ELISA kit. 

 

 
*This Swine brucellosis positive serum standard is available for purchase, product code MRI-BRU-SUIS. 
 
Specificity 

720 sera from breeding pig (obtained from the National Laboratory for the Control of Breeding Animals, LNCR, 

France), which had been repeatedly tested negative for Brucellosis by RBT (France and Europe), were tested using 

the IDScreen® Brucella suis ELISA kit. Among these 720 sera, 312 sera were tested by IDvet and 408 sera were 

tested by the LNCR. 

The B. suis European standard serum EUPBSS was tested in the same experiment. 

The results are shown in Figure 1 and are expressed as percentage of sample to positive controls ratios (S/P %). 

 

 

 

 

 

 

 

 

 

 
 

Figure 1: S/P% distribution for negative swine sera, n = 720. 
 

Results (Table 2): 
 The MRI-BRU-SUIS was detected as positive up to the 1:8 dilution.  
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Specificity on False Positive Serological Reactions (FPSR)  

It has been observed in some herds that porcine sera could be found positive for Brucellosis by Rose Bengal Test 

(RBT) although the pathogen was never isolated in the herd and no clinical sign appeared. Little is known about the 

causes of false positive serological reactions to B. suis testing in pigs (FPSR), but it is believed that cross-reactions 

due to a number of bacteria, notably Yersinia enterocolitica O:9 in the case of free-range animals, are involved. 

 

Field samples 

In this study, 202 swine serum samples were collected from breeding herds where the occurrence of False Positive 

Serological Reactions was suspected. Indeed, while subjected to regular serological monitoring for Brucellosis 

diagnosis, some positive results were reported even though Brucella suis had never been isolated in these herds.  

These serum samples were tested by the Rose Bengal test, following the protocol prescribed in the OIE manual. 

They were all identified as positive. 

All sera came from LNCR, France, and were tested using the ID Screen® Brucella suis Indirect ELISA kit. The results 

are shown in Figure 2 and are expressed as percentages of sample to positive controls ratios (S/P%). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: S/P% distribution for FPSR sera, n = 202. 
 
 
 

Results (Figure 1): 
 Only one sample out of 720 tested was found positive. 

Measured specificity: 99.9 % (CI95%: 99.1 % - 100), n = 720. 

 The European standard serum EUPBSS is found positive up to 1:64 dilution. 
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False Positive Serological Reactions (FPSR) from freeze-dried serum 

A pig serum from a non-infected herd that was found positive by RBT, was tested using the ID Screen® Brucella suis 

Indirect ELISA kit and it was found negative. B.suis isolation by culture also proved to be negative for this herd, 

confirming the likelihood of the FPSR status of this animal. 

Serum was collected again from this pig and it was freeze-dried in order to be used as false positive control. This 

freeze dried serum is available for purchase under the product code MRI-BRU-SUIS-FP.  

Results obtained for this sample using the ID Screen® Brucella suis Indirect ELISA kit are shown on table 3 below. 

 
MRI-BRU-SUIS-FP results 

S/P1% 
(sLPS) 

S/P2% 
(rLPS) 

Rose Bengal 
Test Herd status B. suis 

culture 

130% 14% high positive negative negative 

 
 

Table 3: Results obtained for FPSR freeze-dried serum with the ID Screen® ELISA kit. 
 
 
 
 

Results (Figure 2): 
 Out of 202 FPSR samples tested that were RBT positive, 197 were found negative by the ID Screen® Brucella 

suis Indirect ELISA test (117 were found positive on s-LPS but negative on r-LPS). 

 The ID Screen® Brucella suis Indirect ELISA kit allows to idendify as negative 97.5% of the FPSR samples, 
which are otherwise identified as positive by RBT, thus reducing the false positive rate in Swine 
brucellosis diagnosis. 

Results (Table 3): 
 When analysed using the ID Screen® ELISA test, the FPSR serum MRI-BRU-SUIS-FP, although presenting 

a high S/P1% value on sLPS strips was not reactive on rLPS strips and was thus identified as negative for 

Brucella suis. 
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Sensitivity 

Field samples from infected herds 

Positive sera were collected from infected herds where Brucella suis had been isolated from at least one pig. 

Identified as positive by RBT and by the complement fixation test (CFT), 286 individual sera were tested using the 

ID Screen® Brucella suis Indirect ELISA. These results (shown in Figure 3) were obtained by the European Reference 

Laboratory (EURL, ANSES Maisons-Alfort, France) and they are expressed as percentage of sample to positive 

controls ratios (S/P%). 
 
 

 
 

Figure 3 : S/P% distribution for Brucellosis positive sera (RBT+/CFT+), n = 286. 
 
 
   

Results (Figure 3): 
 Out of 286 tested sera, 208 were found positive using the ID Screen® Brucella suis Indirect ELISA. 

Measured sensitivity: 72.7 % (CI95%: 67.3% - 77.6%), n = 286. 
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External studies  

Study from the APHA, UK  

A sample group of 120 sera was collected as part of a CoVetLab project titled “Developing Improved Diagnostic Tests 

for Porcine Brucellosis” involving Veterinary Public Health Institutes from France (ANSES), United Kingdom (APHA) 

and Denmark (DTU).  

Composed of the sera detailed below, this sample group was tested by the APHA using the ID Screen® Brucella suis 

Indirect ELISA kit. 

− 33 infected field sera from which the bacteria B. suis was isolated, 

− 37 FPSR samples (19 sera inoculated or vaccinated with Yersinia enterocolitica (strain 

O:9) and 11 FPSR field sera)  

− 50 uninfected pigs sera 
 

 
Figure 4: S/P% distribution for positive, negative and FSPR sera (n = 120), results obtained in APHA, UK 

 

Results (Figure 4): 
 Out of 33 B.suis positive field sera tested, 24 were found positive by the ID Screen® Brucella suis Indirect 

ELISA. 

Measured sensitivity in this external study: 73 % (CI95%: 57.9% - 88.1%), n = 33. 

 All the sera from the non-infected pigs were identified as negative. 

Measured specificity in this external study: 100 % (CI95%: 91.1% - 100%), n = 50. 

 All the FPSR samples were found negative using the ID Screen® Brucella suis Indirect ELISA. 
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Study from a European reference laboratory  

A sample group of 206 sera composed as detailed below was collected and analyzed by a European reference 

laboratory using the ID Screen® Brucella suis Indirect ELISA.  

− 19 wild boar sera from a B. suis endemic area where B. suis was isolated 

− 25 FPSR samples (giving positive results by Rose Bengal test but sampled from farms 

where the bacteria B. suis had not been isolated)  

− 162 uninfected pig sera (negative results on Rose Bengal) 

 
 

Figure 5: S/P% distribution for infected wild boars, non-infected pig sera and FPSR samples (n = 206).  
Results provided by the European reference laboratory. 

 

 
  

Results (Figure 5): 

 Among the 19 infected wild boar sera tested, 16 were found positive by the ID Screen® Brucella suis Indirect ELISA 
confirming the high prevalence of B. suis in wild boars from the endemic region.  

 24/25 FPSR samples were identified as negative using the ID Screen® Brucella suis Indirect ELISA, reducing here 
the FPSR rate by 96%. 

 All the sera from the non-infected pigs were identified as negative. 

Measured specificity in this external study: 100 % (CI95%: 97.1% - 100%), n = 162. 
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Overview of False Positive Serological Reactions (FPSR) 

Results obtained with the ID Screen® Brucella suis Indirect ELISA on False Positive Serological Reactions (Rose 

Bengal positive samples coming from B. suis negative herds/samples) within the studies carried out by LNCR, APHA 

and a European laboratory shown previously in figures 2, 4 and 5 are summarised in table 4.  

In addition, table 4 shows the percentage of sera that was found negative with the ID Screen® Brucella suis Indirect 
ELISA. 

    Results on ID Screen®  
Brucella suis Indirect ELISA   

Sample origin total 
tested negative positive FPRS reduction rate 

LNCR 202 197 5 97,5 % (CI95%: 94.3%-98.9%) 
APHA 37 37 0 100,0 % (CI95%: 90.6%-100%) 
NRL from EU 25 24 1 96,0 % (CI95%: 80.5%-99.3%) 

total 264 258 6 97,7 % (CI95%: 95.1%-98.9%) 

Table 4: Summary of results obtained for FPSR samples when tested with the ID Screen® Brucella suis Indirect ELISA. 
 

 
 
 
 
 
 
 
 
 
 
Overview of specificity analysis 

Specificity obtained on the ID Screen® Brucella suis Indirect ELISA in three different laboratories, presented 

previously in figures 1, 4 and 5,  is summarised in table 5 below.  

 

  Results on ID Screen®  
Brucella suis Indirect ELISA 

 

Sample origin total 
tested negative positive Measured specificity 

LNCR 720 719 1 99,9 % (CI95%: 99.1%-100%) 
APHA 50 50 0 100 % (CI95%: 91.1%-100%) 
NRL from EU 162 162 0 100 % (CI95%: 97.1%-100%) 

total 932 931 1 99,9 % (CI95%: 99,3%-100%) 

Table 5: Summary of results obtained for negative samples when tested with the ID Screen® Brucella suis Indirect ELISA. 
 
 
 
 
 
 
 

Results (Table 4): 

 Among three different groups of RBT positive sera, 97,7 % (CI95%: 95.1%-98.9%) was found negative when 

tested with the ID Screen® Brucella suis Indirect ELISA, making individual status more relevant according 

to the herd status and B. suis culture. 

Results (Table 5): 

 Global specificity obtained on free-disease animals from various origins is excellent:  

99,9 % (CI95%: 99,3%-100%) 
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Overview of sensitivity analysis 

Sensitivity obtained on the ID Screen® Brucella suis Indirect ELISA at the EURL and the APHA, presented 

previously in figures 3, 4 and 5,  is summarised in table 6 below.  

 
  Results on ID Screen®  

Brucella suis Indirect ELISA 
 

Sample origin (method of 
individual characterisation) 

total 
tested negative positive Measured sensitivity 

EURL (RBT/CFT positive) 286 78 208 72,7 % (CI95%: 67.3%-77,6%) 
APHA (culture positive) 33 9 24 73 % (CI95%: 55,8% - 84,9%) 

total 319 87 232 72,7 % (CI95%: 67.6%-77.3%) 

Table 6: Summary of results obtained for positive samples when tested with the ID Screen® Brucella suis Indirect ELISA. 
 
 
 
 
 
 
 
 
  

Results (Table 6): 

 Global sensitivity on RBT/CFT positive samples and culture positive samples (72,7 % CI95%: 67.6%-77.3%) 
stay unchanged regardless of the origin of samples. 
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Negative and Positive Predictive Values 

The Positive Predictive Value (PPV) and the Negative Predictive Value (NPV) depend on the sensitivity (Se) and 

specificity (Sp) of the method used for the diagnosis and on the known prevalence of the disease in the studied 

population. 

 
With the prescribed cut-offs of S/P 1%  ≥  60% for sLPS and S/P 2% ≥ 45% for rLPS, the diagnostic sensitivity was 

estimated at 72,7% [CI95%: 67.6%-77.3%]  and the FPRS rate at 97,7% [CI95%: 95.1%-98;9%]. 

Table 7 presents the PPV and NPV results with respect to the Se and Sp (in this context, the FPSR reduction rate is 

taken as the Sp figure) measured in the validation studies, for different prevalence levels.  

To have the worst estimation case scenario, NPV and PPV values were calculated using the Se and FPSR  

confidence interval (CI95%) lower limit values (67.6% and 95.1%, respectively).  

 

 From manufacturer’s validation data  

 
Sp = 97,7 % (CI95%: 95.1%-98.9%), n=264 

Se = 72,7% (CI95%: 67.6%-77.3%), n=319 

 

Prevalence 1% 5% 10% 20% 40% 50% 60% 
PPV 12,5% 42,0% 60,7% 77,7% 90,4% 93,2% 95,3% 
NPV 99,7% 98,2% 96,4% 92,2% 81,7% 74,7% 66,3% 

Table 7: PPV and NPV calculation for the ID Screen® Brucella suis Indirect ELISA. 
 
 
 
 
 
 
 
 
 
 
 
 
  

Results (Table 7): 

 When only FPSR are submitted to the Brucella suis ELISA, then the B. suis prevalence in the herd can be 
estimated to be low (e.g : 1%). In this context, it is observed that the Negative Predictive Value of the test is 
very high: 99.7%.  
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Cut-off determination in accordance with pig herd status 

The prescribed cut-offs were defined to offer high specificity while reducing the rate of FPSR to the maximum. 

However, for different purposes – such as the identification of positives in a herd where the presence of B. suis was 

confirmed – a different cut-off could eventually be used.  

Table 8 below indicates:  

- the specificity on RBT negative samples (n = 720) and on FPSR samples (n = 202), 

- the total specificity (by summing the two previous populations, n = 720+202 = 922)  

- and the sensitivity (sera from herds where B. suis was isolated, and reacting both in Rose Bengal Test 

(RBT) and Complement Fixation test (CFT) (n = 286), 

for different rLPS cut-offs (from 10 to 135%) and assuming that the sLPS cut-off remained unchanged (60%). 
 

The Youden index [4] was used to help choose the rLPS cut-off, its value aimed to get as close to 1 as possible. 
 

 
 

Table 8: Test specifictity and sensitivity for different rLPS cut-off values (sLPS cut off fixed at S/P% 60%) 
 
 
 
 
 
 
 
 

  

rLPS cut-
off

sample 
number under 

cut-off
%

rLPS cut-
off

sample number 
under cut-off

%
rLPS cut-

off

sample 
number under 

cut-off
%

rLPS cut-
off

sample 
number under 

cut-off
%

<10 701 97,4 <10 122 60,4 <10 823 89,3 <10 15 94,8 0,92
<15 712 98,9 <15 156 77,2 <15 868 94,1 <15 26 90,9 0,90
<20 717 99,6 <20 179 88,6 <20 896 97,2 <20 37 87,1 0,87
<25 718 99,7 <25 186 92,1 <25 904 98,0 <25 49 82,9 0,83
<30 719 99,9 <30 191 94,6 <30 910 98,7 <30 55 80,8 0,81
<35 719 99,9 <35 193 95,5 <35 912 98,9 <35 63 78,0 0,78
<40 719 99,9 <40 197 97,5 <40 916 99,3 <40 70 75,5 0,75
<45 719 99,9 <45 197 97,5 <45 916 99,3 <45 78 72,7 0,73
<50 719 99,9 <50 197 97,5 <50 916 99,3 <50 85 70,3 0,70
<55 720 100,0 <55 197 97,5 <55 917 99,5 <55 89 68,9 0,69
<60 720 100,0 <60 199 98,5 <60 919 99,7 <60 93 67,5 0,67
<65 720 100,0 <65 200 99,0 <65 920 99,8 <65 98 65,7 0,66
<70 720 100,0 <70 200 99,0 <70 920 99,8 <70 101 64,7 0,65
<75 720 100,0 <75 201 99,5 <75 921 99,9 <75 106 62,9 0,63
<80 720 100,0 <80 201 99,5 <80 921 99,9 <80 112 60,8 0,61
<85 720 100,0 <85 201 99,5 <85 921 99,9 <85 116 59,4 0,59
<90 720 100,0 <90 201 99,5 <90 921 99,9 <90 120 58,0 0,58
<95 720 100,0 <95 201 99,5 <95 921 99,9 <95 127 55,6 0,56

<100 720 100,0 <100 201 99,5 <100 921 99,9 <100 135 52,8 0,53
<105 720 100,0 <105 201 99,5 <105 921 99,9 <105 143 50,0 0,50
<110 720 100,0 <110 201 99,5 <110 921 99,9 <110 148 48,3 0,48
<115 720 100,0 <115 201 99,5 <115 921 99,9 <115 153 46,5 0,47
<120 720 100,0 <120 201 99,5 <120 921 99,9 <120 157 45,1 0,45
<125 720 100,0 <125 201 99,5 <125 921 99,9 <125 166 42,0 0,42
<130 720 100,0 <130 201 99,5 <130 921 99,9 <130 174 39,2 0,39
<135 720 100,0 <135 202 100,0 <135 922 100,0 <135 178 37,8 0,38

total specificity including FPSR 
(n=922)

specificity (n=720) sensitivity n=286 (sera EAT+/CFT+)
 Youden  index 

((sens.+spe.)/100-1)

specificity on FPSR (n=202)

Results (Table 8): 

 With the prescribed cut-offs of S/P% 45% for rLPS and 60% for sLPS, the ID Screen® Brucella suis Indirect 

ELISA harbours a specificity of 99.9% (CI95%: 99.1%-100%), n=720, a sensitivity of 72.7% (CI95%: 67.3%-
77,6%),   n = 286 and a reduction of the FPSR rate of 97.5% (CI95%: 95.3%- 99.7%), n = 202. 

 Although possible for specific purpose, modifications of the cut-off are not recommended, as the actual cut-
offs were defined to offer high specificity while reducing drastically the rate of FPSR. 



 

 13/19 

 

Repeatability 

Intra-plate repeatability was evaluated by measuring the coefficient of variation (CV%) for 48 repetitions of a strong 

positive sample, and 48 repetitions of a weak positive sample.  

Results are considered conform if the CV% are less than 10%. OD results are shown in Table 9 below. 

 

sLPS rLPS sLPS rLPS sLPS rLPS sLPS rLPS sLPS rLPS sLPS rLPS 
0.225 0.493 0.314 0.483 1.035 1.137 0.952 1.130 0.271 0.491 0.273 0.500 
0.238 0.440 0.263 0.488 0.948 1.064 0.949 1.038 0.272 0.481 0.262 0.476 
0.243 0.453 0.319 0.444 0.955 1.036 0.969 1.058 0.278 0.458 0.261 0.465 
0.867 1.064 0.949 0.961 1.003 1.030 0.958 1.025 0.981 1.028 0.975 1.075 
0.888 1.020 1.007 1.032 0.978 1.039 0.959 0.986 0.964 1.008 0.978 1.050 
0.264 0.451 0.261 0.456 1.005 1.078 0.977 1.053 0.276 0.451 0.282 0.468 
0.272 0.480 0.272 0.442 0.990 1.104 0.938 1.086 0.276 0.472 0.282 0.482 
0.272 0.460 0.294 0.461 0.953 0.982 0.893 0.976 0.257 0.467 0.265 0.485 

 
Table 9: Repeatability study for the ID Screen® ELISA (results expressed as OD values). 

 
 

 
 
 
 
 
 
 
 
 
 
 

  Average OD Standard 
deviation Minimum Maximum CV% 

sLPS 

Weak positive 
sample 0.271 0.021 0.225 0.319 8 

Strong positive 
sample 0.961 0.038 0.867 1.035 4 

rLPS 

Weak positive 
sample 0.469 0.017 0.440 0.500 4 

Strong positive 
sample 1.044 0.045 0.961 1.137 4 

Results (Table 9): 
 For s-LPS strips, the CV% obtained were of 8% for the weak positive sample, and of 4% for the strong positive 

sample. 

 For r-LPS strips, the CV% obtained were of 4% for the weak positive sample, and of 4% for the strong positive 

sample. 

 On both the s-LPS and r-LPS strips, the ID Screen® Brucella suis Indirect ELISA kit demonstrates excellent 
test repeatability. 
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Reproducibility 

A positive serum was diluted in a negative serum pool in order to generate a weak positive sample. 

This threshold dilution was tested, on both s-LPS and r-LPS strips, in 25 independent runs performed by different 

operators and on different days. 

The results are shown in Figure 6.  

 

   
Figure 6: S/P% for a weak positive serum tested in 25 independent runs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Results (Figure 6): 
 For s-LPS strips, the S/P% were between 57% and 65%, with a standard deviation (SD) of 1.8 and a coefficient 

of variation (CV %) of 3%. 

 For r-LPS strips, the S/P% were between 41% and 49%, with a standard deviation (SD) of 2.5 and a coefficient 

of variation (CV %) of 5.5%. 

 These results, on both s-LPS and r-LPS strips, illustrate the high reproducibility of the ID Screen® Brucella 

suis Indirect ELISA kit. 
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Robustness 

1) The 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. 

− the ratio of the mean values of the positive and negative controls (ODPC and ODNC) is greater than 3. 

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

table 10 below. 

sLPS 

Sample/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 0.067 0.049 0.048 0.045 0.060 
Negative control 0.134 0.058 0.052 0.045 0.057 
Positive control 1 1.146 1.144 1.349 0.830 1.501 
Positive control 1 0.968 1.118 1.196 0.819 1.600 

ODNC ≤ 0.350 √ √ √ √ √ 
ODPC1 / ODNC ≥ 3 √ √ √ √ √ 

 

rLPS 

Sample/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 0.040 0.057 0.050 0.048 0.064 
Negative control 0.115 0.054 0.052 0.049 0.071 
Positive control 2 1.072 0.964 0.925 0.774 1.079 
Positive control 2 1.101 1.000 0.990 0.799 1.110 

ODNC ≤ 0.350 √ √ √ √ √ 
ODPC2 / ODNC ≥ 3 √ √ √ √ √ 

 
Table 10: Robustness study for the ID Screen®  Brucella suis ELISA kit (results expressed as OD values at 450nm). 

Results: 
 For each run: 

• The validation criteria described in the instruction for use for both positive and negative controls were 
obtained. 

• S/P % for negative control, positive controls and threshold samples were equivalent, regardless of the 
testing conditions. 
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Analysis of positive and negative samples: 
3 dilutions of the MRI-BRU-SUIS and 2 negative samples were tested. S/P values obtained for these samples 

are detailed in Table 11 below. 

sLPS 

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

13min 
49min / 33min/ 

17min 
Temperature of incubation 16°C 21°C 26°C 16°C 26°C 
MRI-BRU-SUIS diluted 1:4 217 221 203 224 184 
MRI-BRU-SUIS diluted 1:8 172 171 163 167 142 

MRI-BRU-SUIS diluted 1:16 114 123 106 114 105 
Negative sample 1 12 8 8 8 6 
Negative sample 2 13 7 9 7 8 

 

rLPS 

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

13min 
49min / 33min/ 

17min 
Temperature of incubation 16°C 21°C 26°C 16°C 26°C 
MRI-BRU-SUIS diluted 1:4 64 72 66 59 56 
MRI-BRU-SUIS diluted 1:8 49 46 42 42 35 

MRI-BRU-SUIS diluted 1:16 33 31 27 27 25 
Negative sample 1 16 17 19 14 16 
Negative sample 2 15 17 18 15 19 

 
Table 11: Robustness study for the ID Screen® Brucella suis Indirect ELISA (results expressed as S/P%). 

   

Results (Table 10): 

• For each time and temperature condition, the test validation criteria for both the positive and negative 
controls were met. 

 

Results (Table 11): 
 For each time and temperature condition, the S/P% obtained for each condition were similar, and analytical 

sensitivity was constant, thereby demonstrating the excellent robustness of the ID Screen® Brucella suis 

Indirect ELISA kit. 
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Stability 

The shelf-life of the products 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. 

The results are shown in Figure 7 below. 

 

Figure 7: Percentage of residual activity of the plates, positive controls and conjugate after stability testing at 37°C. 
 

  

 

 
 
 
 
 

Results (Figure 7): 
 All test components showed a residual activity greater than 75 % after two months, indicating high component 

stability. 
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Conclusion 

The ID Screen® Brucella suis Indirect ELISA demonstrates an excellent specificity, and is calibrated to detect 

the European serum standard EUPBSS. 

By reducing by more than 97% the FPSR rate observed with the currently used diagnostic methods, this kit 

allows further investigations in herds with B. suis known status, particularly in herds historically negative for B. 

suis and displaying positive reactions with RBT and/or CFT. 

The test is particularly rapid and easy-to-use. All reagents are supplied as ready-to-use, and results are obtained 

in 90 minutes. 
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Related products 

 Brucella suis positive freeze-dried serum (product code: MRI-BRU-SUIS): freeze-dried porcine serum 

containing anti-Brucella suis specific antibodies. To be used as internal reference material for quality control. This 

serum does not contain any infectious material. 

 Brucella suis negative freeze-dried serum (product code: MRINEG-BRU-SUIS): freeze-dried porcine serum 

free of anti-Brucella suis specific antibodies. To be used as internal reference material for quality control, or for 

serial dilution of the MRI-BRU-SUIS. This serum does not contain any infectious material. 

 Brucella suis FPSR freeze-dried serum (product code: MRI-BRU-SUIS-FP): freeze-dried porcine serum giving 

a false positive reaction for swine brucellosis serology. Tested positive with the RBT, negative with the IDScreen® 

Brucella suis ELISA. This serum does not contain any infectious material. 

 Rose Bengal (Rapid slide agglutination antigen) (product code: RSA-RB): Rapid slide agglutination antigen 

for the detection of anti-Brucella abortus, melitensis, or suis antibodies in bovine, ovine, caprine, and porcine 

species.  

 Brucellosis Antigen for the Complement Fixation Test (product code: AG-BRU): Suspension of Brucella 

abortus biovar 1 Weybridge strain No 99, inactivated by heat and phenol. 

 Guinea pig complement (product code: CPLT-2x5ML): The freeze-dried Guinea pig complement that can be 

used for Brucella complement fixation test (CFT). 
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