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Internal validation report 

ID Screen® CCHF Double Antigen Multi-species 
Double antigen ELISA for detection of antibodies against Crimean-Congo haemorrhagic fever virus 
(CCHFV) in serum, plasma or Dry Blood Spot samples from ruminants (cattle, sheep, goat) or other 

susceptible species 

 
Introduction 

Crimean-Congo haemorrhagic fever virus (CCHFV) is 
a member of the genus Nairovirus in the family 
Bunyaviridae and belongs to the Arboviruses 
(Arthropod-borne viruses). CCHFV is transmitted 
primarily by ticks belonging to the genus Hyalomma 
which function as vector as well as natural reservoir.  

Ticks infest a wide spectrum of wildlife and domestic 
animals (e.g. goat, cattle and sheep) which play a 
crucial role in their life cycle and in the amplification 
and spread of the virus. 

As animals do not develop clinical signs, CCHFV 
infections have no effect on the economic burden 
regarding livestock animal production. In contrast to 
animals, infection of humans can result in the 
development of a severe disease with a near fatal 
mortality rate. To decrease the probability of human 
infections the identification of endemic areas is crucial 
for focused and targeted implementation of public 
health measures. Serological screening of ruminants 
allows CCHFV-affected areas to be identified, as 
antibody prevalence in animals is a good indicator of 
local virus circulation. 

The ID Screen® CCHF Double Antigen Multi-
species ELISA is designed to detect antibodies 
against the CCHFV. This report summarizes validation 
data obtained for this test. 

Test Principle 

Samples to be tested and controls are added to the 
wells coated with recombinant purified CCHF 
nucleoprotein antigen (NP). Anti-NP antibodies, if 
present, form an antibody-antigen complex.  

Plates are washed and a recombinant purified CCHF 
nucleoprotein antigen-HRP conjugate is added to the 
microwells. It fixes to the free Fab of the bound serum 
anti-NP antibodies. 

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 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. 

Results interpretation: 

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

S/P % = OD sample / ODPC 

 

 
 
 
PC = Positive Control 

• The first and only multi-species commercial ELISA for CCHFV antibody detection 

• Detects both IgG and IgM antibodies 

• Excellent specificity and sensitivity    

• Recombinant protein-based : no need for high containment facilities 

Result Status 
S/P % ≤ 30% NEGATIVE 
S/P % > 30% POSITIVE 
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Preface 

Samples were tested with the ID Screen® CCHF Double Antigen Multi-species ELISA kit. Tests to measure specificity 
and sensitivity were conducted at Friedrich-Loeffler-Institut (FLI), Riems, Germany. Data shown hereafter was 
presented at the EPIZONE 11th Annual Meeting, Paris, France and was extracted from the publication: Sas, M.A., 
Comtet, L., Donnet, F., Mertens, M., Vatansever, Z., Tordo, N., Pourquier, P., Groschup, M.H. “A novel double-
antigen sandwich ELISA for the species-independent detection of Crimean-Congo hemorrhagic fever virus-specific 
antibodies”. Antiviral Research (2018), doi: 10.1016/j.antiviral.2018.01.006. 

 

Specificity 

Sera from cattle and small ruminants from Germany and France were used as a negative serum panel since both 
countries are considered to be outside of the CCHFV endemic zone.  

Human sera and plasma samples (provided by the French Blood Agency) considered negative for CCHF were also 
tested. Samples were tested for research purpose only and were obtained from blood donors, 25-35 years old, 
Montpellier region, France. 

Sera from horses, chamois, isard, roe deer, alpine ibexes, mouflons, foxes, pigs, raccoons, raccoon dogs, hares, 
rats, dogs, camels and ferrets were also tested to determine the absence of nonspecific reactions. All samples were 
tested at FLI, Riems, Germany or at IDvet. Results are shown in Figure 1 and are expressed as S/P percentage (S/P 
%). 

Figure 1: S/P % distribution for negative domestic and wildlife samples from Germany and France, n = 2136. 
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Species Specificity (%) 
(number of samples)  CI95%  

Cattle 100 (n = 402) 99.1 - 100 % 

Sheep 100 (n = 402) 99.1 - 100 % 

Goats 100 (n = 402) 99.1 - 100 % 

Humans 100 (n = 257) 98.5 - 100 % 

Chamois 100 (n = 176) 97.8 - 100 % 

Horses 100 (n = 121) 96.9 - 100 % 

Foxes 100 (n = 57) 93.7 - 100 % 

Pigs 100 (n = 50) 92.9 - 100 % 

Other 
species  100 (n = 269) 98.6 - 100 % 

TOTAL 100 (n = 2136) 99.8 - 100 % 

Table 1: Measured specificity for negative domestic and wildlife samples from Germany and France, n=2136 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Results (Figure 1 and Table 1): 
 All samples were found negative.  

 Results show excellent specificity, regardless of the species tested.  
 Measured specificity = 100 % (CI95%: 99.8% - 100.0%), n = 2136 
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Sensitivity 

For assay validation, sera from 95 cattle and 176 small ruminants from CCHF-endemic regions (origin: Albania, 
Cameroon, Kosovo, Former Yugoslav Republic of Macedonia, Mauritania, Pakistan, Turkey) were used as a positive 
reference serum panel. Results are shown in Figure 2. The CCHF antibody status of the positive reference samples 
had been previously confirmed by two serological assays (species-adapted VectorBest ELISA and Euroimmun IFA). 
All samples were tested at FLI, Riems, Germany. 

 

Figure 2: S/P% distribution for positive cattle, sheep and goat sera from CCHF endemic regions, n=271. 
 

Species Sensitivity (%) 

  
 

CI95% 

Cattle 97.9 (n = 95) 92.6 – 99.4 % 

Goat 100 (n = 74) 95.1 – 100 % 

Sheep 99.0 (n = 102) 94.7 – 99.8 % 

TOTAL 98.9 (n = 271) 96.8 – 99.8 % 

Table 2: Measured sensitivity for positive cattle, sheep and goat sera from CCHF endemic regions, n=271. 

 

 

 

 

 

Results (Figure 2 and Table 2): 
 268/271 sera were identified as positive using the ID Screen®. 

 Measured sensitivity = 98.9% (CI95%: 96.8 % - 99.8%), n=271 
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Receiving Operating Characteristic Curve (ROC curve) 

A ROC curve is used to show in a graphical way the connection/trade-off between sensitivity and specificity for every 
possible cut-off of a diagnostic test. The ROC curve plot for the ID Screen® CCH Double Antigen Multi-species ELISA 
kit is shown in figure 3. 

Figure 3: ROC curve for CCHFDA ELISA kit for cattle, sheep and goat sera, n = 1477  
(where, 271 samples were positive sera; and 1206 were negative sera) 

 

 

 

  

Results (Figure 3): 
 To ensure a specificity of 100% and a sensitivity of 98.9%, the best S/P % cut-off is 30 %. 
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Repeatability 

Intra-plate repeatability was evaluated by measuring the coefficient of variation (CV %) for 36 repetitions of a strong 
positive sample, and 60 repetitions of a weak positive sample. Results are considered conform if the CV% is less 
than 15%. OD results are shown in Table 3 below. 

 

1.055 1.064 1.107 1.010 0.947 1.414 1.376 0.961 0.988 0.910 0.931 0.985 
1.059 1.017 0.946 0.954 0.890 1.295 1.432 0.965 0.977 0.937 0.896 0.906 
1.067 1.007 0.987 1.029 1.049 1.509 1.388 1.031 1.074 0.988 0.997 0.931 
1.645 1.508 1.654 1.605 1.483 1.458 1.460 1.494 1.534 1.524 1.490 1.480 
1.729 1.687 1.602 1.628 1.521 1.572 1.443 1.457 1.529 1.494 1.503 1.474 
1.065 1.053 1.065 1.055 1.013 1.520 1.499 1.048 1.063 1.039 0.959 0.995 
1.141 1.117 1.125 1.126 1.103 1.578 1.527 1.031 1.093 1.079 1.060 1.047 
1.141 1.153 1.175 1.138 1.159 1.712 1.639 1.128 1.105 1.135 1.086 1.064 

 

 Average OD Standard 
deviation Minimum Maximum CV % 

Weak positive 
sample 1.037 0.073 0.890 1.175 7.1% 

Strong positive 
sample 1.524 0.096 1.295 1.729 6.3% 

Table 3: Repeatability study for the ID Screen® ELISA (results expressed as OD values) 

 

 
 
 
 
 
 

 
 
 
 
 
  

Results (Table 3): 
 The CV % obtained for the weak positive sample and for the strong positive sample were 7.1% and 6.3% 

respectively.  

 These results show and excellent test repeatability. 
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Reproducibility 

IDvet internal reference material containing anti-CCHFV antibodies was diluted in a PBS buffer in order to generate 
a weak positive sample. 

This threshold dilution was tested in 16 independent runs by different operators and on different days. Results are 
shown in Figure 4. 

  
Figure 4: S/P % for a threshold dilution of the IDvet internal reference material tested in 16 independent runs. 

 
 
 
 
 
 
 
 
 
  

Results (Figure 4): 
 All values are within a range of 2 standard deviations around the mean. 

 The CV % obtained was 10.7% 

 These results illustrate the high reproducibility of the ID Screen® test. 
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Robustness 

1) The ID Screen® test robustness was evaluated by 3 operators in 3 independent runs. 

2) The ID Screen® test robustness was evaluated by testing the maximum and minimum conditions of time and 
temperature of incubation as per 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 was validated if: 

− The mean OD value of the Positive Control (ODPC) is greater than 0.350 (ODPC > 0.350). 

− The ratio of the mean OD values of the Positive (ODPC) and Negative Controls (ODNC) is greater than 3 
(ODPC/ODNC > 3). 

Optical densities (OD) values, measured at a wavelenght of 450nm, were obtained for each condition for both 
negative and positive controls. Results are detailed in Table 4 below. 

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 0,038 0,038 0,051 0,035 0,044 

Negative control 0,037 0,034 0,038 0,039 0,040 

Positive control 1,033 1,159 1,414 1,012 1,595 

Positive control 1,184 1,212 1,529 1,059 1,645 

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

 
Table 4: Robustness study of the ID Screen® ELISA (results are expressed as OD values) 

 
 

 

 

 

 

 

Results (Table 4): 
 The test validation criteria, for both the positive and negative controls, was attained for each condition tested. 

 

Results: 
For each run: 

 Validation criteria described in the insert for both positive and negative controls was attained. 
 S/P% values for negative control, positive control and threshold samples were equivalent, regardless of 

the test conditions. 
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3) 3 dilutions of a positive sample and 2 negative samples were tested. S/P % values obtained for these samples 
are detailed in Table 5. 

 
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 
(conjugate and substrate) 16°C 21°C 26°C 16°C 26°C 

Positive sample diluted 1:16 77 74 74 76 69 

Positive sample diluted 1:32 54 50 50 51 56 

Positive sample diluted 1:64 32 33 30 29 34 

Negative sample 1 4 4 2 4 5 

Negative sample 2 5 3 3 3 5 

 
Table 5: Robustness study for the ID Screen® ELISA (results are expressed as S/P % values) 

 
Stability 

Plates and Positive control 

The shelf-life of the product is evaluated by the “accelerate ageing” method.  The stability of the plates and the 
positive control were tested by evaluating the residual activity of individual components after storage at 37°C ± 2°C, 
in comparison to storage at 5°C ± 3°C. The measured residual activity at 37°C ± 2°C should be greater than 75% 
after 4 weeks. Results are shown in Figure 5 below. 

                            
Figure 5: Percentage of residual activity of plates and positive control after stability study held at 37°C 

 
 
 
 
 

Results (Table 5): 

 The S/P% values obtained for each time and temperature condition tested were similar; and the analytical 
sensitivity was constant. 

 These results show an excellent robustness of the ID Screen® ELISA. 

Results (Figure 5): 

 The plates and positive control showed a residual activity of 87% and 83%, respectively, indicating high 
component stability. 
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Freeze-dried conjugate stability: 

To ensure the reliability of results, the freeze-dried conjugate must show excellent stability since its reactivity impacts 
the overall signal of the test.   

The stability of the conjugate was therefore measured as follows: 

− Freeze-dried conjugates were stored at either 5°C or 37°C. 

− Each week, a 5°C and 37°C freeze-dried conjugate were reconstituted and tested for a period of 10 weeks.  

− The percentage of residual activity of the freeze-dried conjugate stored at 37°C was calculated with respect 
to the freeze-dried conjugate stored at 5°C, both reconstituted the day of the analysis. 

The measured residual activity at 37°C must be greater than 75% after 10 weeks. 

Results are shown in Figure 6. 

 

Figure 6: Percentage of residual activity of the freeze-dried conjugate after stability testing at 37°C. 
 
 
 

 
 

 

 

 

 

 

 

 

Results (Figure 6): 

 After 10 weeks at 37°C, the freeze-dried conjugate conserved 100% of its activity. 
To guarantee constant performance, 10X concentrated conjugate storage conditions after 
reconstitution were defined as follows:  
Once it is reconstituted as indicated on the vial and in the instructions for use (IFU) provided with the kit, 
the component may be stored between +2°C and +8°C, for a defined short-term period (please refer to 
the IFU for details). For long-term storage, divide into small aliquots and store at -20°C until the kit expiry 
date. An aliquot may undergo no more than 3 freezing-thawing cycles. 
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DRY BLOOD SPOT APPLICATION 

To study Dry Blood Spot (DBS) as sampling method for CCHF testing, serum samples were previously characterized 
for the presence or absence of anti-CCHF antibodies. These sera were applied on Whatman® Grade 1 Qualitative 
Filter Paper and Whatman® Grade 3 Qualitative Filter Paper and dried at ambient temperature. 

After drying, 2 punches (diameter 6 mm) were processed according to the elution protocol and were tested with the 
ID Screen® ELISA. Results obtained were compared with the serum sample results.  

In total, 4 positive sera (with different serial dilutions prepared before addition on the DBS) and 8 negative sera 
were tested:  

- 3 inactivated bovine sera from field animals naturally infected with CCHFV  

- 1 immunized goat serum containing antibodies against CCHFV 
 
- 2 sheep sera, 3 bovine sera and 3 goat sera from CCHFV free-areas. 

Results are shown in Figure 7 below. 

 

Figure 7: Comparison between serum and DBS results. 

 

 

 

 

 

 

 

 

 

 Whatman 1  Whatman 3  
sample origin sample dilution S/P (%) status dilution S/P (%) status S/P (%) status

1:16 188 positive  pure 238 positive 233 positive
1:32 139 positive   1:2 213 positive 201 positive
1:64 81 positive  1:4 175 positive 168 positive
1:4 124 positive  pure 108 positive 102 positive
1:8 74 positive   1:2 55 positive 63 positive

1:16 41 positive  1:4 27 negative 31 positive
1:4 123 positive  pure 91 positive 93 positive
1:8 61 positive   1:2 39 positive 56 positive

1:16 32 positive  1:4 19 negative 30 negative
1:4 119 positive  pure 78 positive 94 positive
1:8 65 positive   1:2 40 positive 40 positive

1:16 33 positive  1:4 18 negative 17 negative
sheep serum 1 7 negative 8 negative 8 negative
sheep serum  2 7 negative 8 negative 8 negative
bovine serum 1 7 negative 8 negative 7 negative
bovine serum 2 pure 6 negative pure 7 negative 9 negative
bovine serum 3 7 negative 6 negative 6 negative

goat serum 1 15 negative 8 negative 9 negative
goat serum 2 6 negative 6 negative 5 negative
goat serum 3 8 negative 6 negative 8 negative

naturally 
infected 
bovine

CCHFV free 
areas

immunized 
goat

 filter paper sample protocol

S1  

S2  

S3  

S4  

 serum protocol

Results (Figure 7): 

 All negative serum gave expected negative results with DBS. Results obtained were the same as serum samples. 
Specificity on both applications are similar. 

 Analytical sensitivity obtained with DBS is slightly inferior (2-fold reduction) compared to serum application. Diagnostic 
sensitivity with DBS should not be affected by the reduction in analytical sensitivity. The analytical sensitivity of serum 
ELISA is drastically superior compared to other serological techniques (i.e Indirect Immunofluorescence ; unpublished 
data, IDvet). 

 DRY BLOOD SPOT can be used as an alternative sampling method for CCHF testing with ID Screen® CCHFDA. 
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Conclusion  

For the analysis of serum or plasma samples, the ID Screen® CCHF Double Antigen Multi-species ELISA 
demonstrates high specificity (100%) and excellent sensitivity. 

The ID Screen® CCHF Double Antigen Multi-species ELISA may be used with serum or plasma from cattle, sheep, 
goat or other susceptible species. 

The test is easy-to-use with results within 90 minutes. 

The ID Screen® CCHF Double Antigen Multi-species ELISA is a reliable tool for the detection of antibodies against 
Crimean-Congo hemorrhagic fever virus with high reproducibility, repeatability, and robustness. 

The ID Screen® CCHF Double Antigen Multi-species ELISA is applicable to Dry Blood Spot. 

Product specifications 
 

Product code CCHFDA-2P CCHFDA-5P 

Kit format 2 plates 5 plates 

Reactions 192 480 

Plate format 12 x 8 well strips 

Related products 

 CCHF Positive freeze-dried sample (product code: MRI-CCHF): Freeze-dried immunized goat serum 
containing antibodies against CCHFV. To be used as internal reference material for quality control. This serum 
does not contain any infectious material. 
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