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The COVID-19 pandemic in humans has led to increased interest in determining the prevalence of SARS-
CoV-2 in animal species. The virus has already been detected in cats and in mink farms. The OIE made a
review of the susceptibility of animal species to SARS-CoV-2 (family Coronaviridae, genus
Betacoronavirus) and their possibility to transmit the virus. Scientists are proceeding to epidemiological
surveys in a variety of species and require an accurate and easy-to-use serological test.
Innovative Diagnostics developed a double antigen ELISA based on a truncated nucleocapsid to detect
anti-SARS-CoV-2 antibodies in multiple species.
This poster presents validation data for the ID Screen® SARS-CoV-2 Double Antigen Multi-species ELISA.

The ID Screen® SARS-CoV-2 Double antigen Multi-species ELISA kit :

MATERIALS AND METHODS

A MULTI-SPECIES DOUBLE ANTIGEN ELISA FOR THE DETECTION OF 
SARS-COV-2 N ANTIBODIES IN ANIMALS

Innovative Diagnostics, 310 rue Louis Pasteur, 34790 Grabels – France . www.innovative-diagnostics.com . info@innovative-diagnostics.com

CONCLUSION
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shows high specificity in a number of animal species.
successfully detected a RT-PCR positive cat serum, an IFAT/SNT positive
ferret serum and in house ELISA positive minks.
demonstrates high exclusivity against avian and porcine coronaviruses.
No cross-reactivity with other coronaviruses haven’t been tested yet, due to
the absence of characterized samples. However, due to the protein N
sequence, and the use of a truncated protein, no or very limited cross-
reaction should be expected with other animal coronaviruses.

The ID Screen® SARS-CoV-2 Double Antigen Multi-species kit is a double antigen ELISA designed to detect
antibodies directed against the nucleocapsid (N protein) of the SARS-CoV-2 virus, including:
• Plates coated with N-protein recombinant antigen
• A purified N-protein recombinant antigen horseradish peroxidase (HRP) conjugate.
Panels of negative and infected samples were tested according to Innovative Diagnostics instructions. For
each tested samples, the results is expressed in S/P% ratios : S/P% = (ODsample – ODNC) / (ODPC - ODNC) x 100*

DIAGNOSTIC SPECIFICITY

The following sera sampled in the pre-epidemic period were tested (at IDvet
and IHU Marseille, France) using the ID Screen® SARS-CoV-2 Double Antigen
Multi-species ELISA test:

• 314 dog sera,
• 92 cat sera,
• 88 cattle sera,
• 86 horse sera,
• 83 goat sera,
• 86 sheep sera,
• 39 wild animals sera (bat (n=15), agouti (n=1), opossum (n=1), ocelot (n=1),

jaguar (n=1), camel (n=12), howler monkey (n=8)).

Out of 788 sera, 781 sera were found negative.
Measured specificity: 99.1 % (CI95%: 98.2 % - 99.6%), n = 788

Please refer to the following publication(1), where a cat sample was found positive by ELISA and by RT-PCR. For this study, the ID Screen®
SARS-CoV-2-N IgG Indirect kit was used with a multi-species conjugate. Further studies, however, showed that this same cat serum was even
more efficiently detected using the ID Screen® SARS-CoV-2 Double Antigen Multi-Species ELISA test.
(1)Sailleau C, et al. First detection and genome sequencing of SARS-CoV-2 in an infected cat in France. Authorea. May 19, 2020. DOI:
10.22541/au.158990358.89168563

DIAGNOSTIC SENSITIVITY

Fig 2. Measured specificity for negative animals, n=788

ANALYTICAL SPECIFICITY

SPECIES
SPECIFICITY (%)

(number of samples 
tested)

CI95%

Horse 100 (n = 86) 95.7 - 100 %

Bovine 97.8 (n = 88) 92.1 - 99.4 %

Cat 98.9 (n = 92) 94.1 - 99.8 %

Dog 99.7 (n = 314) 98.2 - 99.9 %

Sheep 98.9 (n =86) 93.8 - 99.8 %

Goat 98.8 (n = 83) 93.5 - 99.8 %

Wild animals 100 (n = 39) 91.0 - 100 %

TOTAL 99.1 (n = 788) 98.2 – 99.6 %

Fig 3. S/P% distribution for negative animals, n=788

A sample from an experimentally infected ferret, collected at 21 days post-infection, and found highly positive by both the indirect
immunofluorescence antibody test (IFAT) and the Sero Neutralisation Test (SNT), was also tested on the ID Screen® SARS-CoV-2 Double
Antigen Multi-species ELISA.
This sample gave a high positive result with a S/P% of 95%, confirming susceptibility of ferrets to infection by SARS-CoV-2.

8 minks with clinical cases, from one infected farm, were
sampled (whole blood and heparine plasma) and tested.
The samples were negative with a SARS-CoV-2 qPCR but
found positive for antibodies on an in-house ELISA (spike
protein based).

All the samples tested were found positive, with a S/P value
of 112 to 316%.

Mink samples were also tested by serial dilutions
demonstrating (Fig. 4):
• a median titer of 1:8
• a lowest titer of 1:4
• a highest titer of 1:64

The ID Screen® ELISA shows a very good specificity.

Fig 4. Positive samples from mink in serial dilutions, n=8

All of the 10 infected animals were found positive with the ID

The ID Screen® ELISA is able to detect different species such as cat, ferret and mink. For mink samples, plasma 
as well as whole blood were tested successfully.

Cross-reactions with other coronavirus from animal species were measured on the ID
Screen® ELISA using 38 samples collected in the pre-epidemic period. 30 sera from
chickens infected with the Infectious Bronchitis Virus (IBV, genus Gammacoronavirus)
and 8 sera from pigs infected with the Porcine Epidemic Diarrhea virus (PEDV, genus
Alphacoronavirus) were tested.

Fig 5. S/P% distribution for IBV infected chickens (n=30) and PEDV infected pigs (n=8).

Out of 38 cross-reaction sera, 37 were found negative and only 1 was 
found doubtful.

The ID Screen® ELISA not cross-react with other coronavirus
such as IBV and PEDV, which means that the ID Screen®
ELISA has a very good exclusivity.

Samples presenting a S/P% :
• less than or equal to 50% are considered negative;
• between 50% and 60% are considered as doubtful;
• greater than or equal to 60% are considered as positive.

RESULTS STATUS

S/P % ≤ 50 % NEGATIVE

50 % < S/P % < 60% DOUBTFUL

S/P % ≥ 60 % POSITIVE

Fig 1. Results interpretation for the ID Screen® ELISA
*NC = Negative Control, PC = Positive Control
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