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Chronic Wasting Disease

1967 in Colorado (Odocoileus hemionus) 

Highly widespread in North America and Canada 

2016 in Norway (reindeer and moose)

2018 in Finland and Sweden (moose)
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Screening of cervids by 

diagnostic rapid tests 

approved by the EC

Regulation

Chronic Wasting Disease

Regulation EU 

2017/1972



TSE EURL 

Istituto Zooprofilattico Sperimentale del Piemonte, Liguria e Valle d’Aosta – Turin

Istituto Superiore di Sanità - Rome

OIE Terrestrial Manual - chapter 1.1.6. (OIE, 2018) 

There are three rapid tests that are commercially

available and approved for the diagnosis of TSE in

cattle and small ruminants:

➢ TeSeE™ SAP Combi Kit (Bio-Rad)

➢ TeSeE™ Sheep/Goat, (Bio-Rad)

➢ HerdChek BSE-Scrapie Antigen (Ag) test (IDEXX)

Screening tests should be 

validated for the species in 

which they will be used 
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CRITICAL 
ISSUE

Data not exhaustive for 
rapid tests in cervids 

affected with CWD
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RESEARCH ARTICLE

Are rapid tests and confirmatory western blot used for cattle and small 
ruminants TSEs reliable tools for the diagnosis of Chronic Wasting Disease in 
Europe?

Maria Mazza, Linh Tran, Daniela Loprevite, Maria C. Cavarretta, Daniela Meloni, Luana Dell’Atti, 
Jørn Våge, Knut Madslien, Tram T. Vuong, Elena Bozzetta , Sylvie L. Benestad

Published: August 30,2023  https://doi.org/10.1371/journal.pone.0286266

PLOS ONE

https://doi.org/10.1371/journal.pone.0286266
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AIMS

Sensitivity 

and 

specificity

Analytical 

sensitivity

Evaluate the diagnostic
performance of three of the so-
called 'rapid' tests, commercially
available and approved for TSE
diagnosis in cattle and small
ruminants, to detect CWD strains
circulating in Europe.

Compare the performance of
the three screening tests with
that of two different Western
Blot confirmatory methods
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Materials and methods (1/8)

Confirmatory

Western Blot

TeSeETM Western 

Blot Kit

Bio-Rad

SAF-Immunoblot

(in house method)

Rapid Test

TeSeETM SAP 

Combi Kit

Bio-Rad

TeSeETM

Sheep/Goats

Bio-Rad

HerdChek BSE-

Scrapie Ag Test

Idexx

HerdChek BSE-

Scrapie Ag Test

Idexx
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CWD -

Materials and methods (2/8)

CWD+
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Materials and methods (3/8)

Brain material from two moose, two
reindeer and a retropharyngeal lymph
node from one of the two reindeer
were collected

Nervous tissue from each animal was
thoroughly chopped and mixed well
until the tissue appeared
homogeneous

Each sample was diluted in negative
brain material. Dilutions series from
1:2 to 1:128 were prepared. Each
sample was analysed in duplicates
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Materials and methods (4/8)

Brain from five Norwegian CWD moose was prepared
at the Italian TSE Reference Laboratory (IRL)

Brain samples were subjected to a pre-
homogenisation protocol. A 50% w/v homogenate
was made from CWD brain tissues in distilled water

Each sample was diluted in negative brain material.
Dilutions series from 1:2 to 1:128 were prepared

The resulting homogenate was aliquoted into pre-
labelled cryotubes distributed into either Bio-Rad or
IDEXX grinding tubes

All dilutions of each moose sample were analysed in
parallel at the NVI and the IRL

Each sample was analysed in duplicate or triplicate
with the three screening tests and two WB methods
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Digestion                                                                              ELISA Detection                

Enzyme immunoassay (sandwich ELISA) using 2 monoclonal antibodies for the 

detection of PrPSc

Materials and methods (5/8)

TeSeETM SAP Combi Kit

TeSeETM Sheep and Goat
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Idexx HerdChek BSE-Scrapie Antigen Kit 

Materials and methods (6/8)

This test does not involve any digestion with PK but uses a particular ligand that 

can capture PrPSc by a specific conformational recognition of PrPSc aggregates
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Idexx HerdChek CWD Antigen Kit 

Materials and methods (7/8)

Abnormal PrP is detected using the kit conjugated anti-PrP antibody, Conjugate 

concentrate (CC) both for bovine and for small ruminants
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Idexx HerdChek CWD Antigen Kit 

Materials and methods (6/8)

HerdChek CWD Antigen Kit HerdChek BSE-Scrapie Antigen Kit 

❑longer incubation times

❑different cut-off value
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Materials and methods (8/8)

Confirmatory Western Blot

TeSeETM Western Blot

 Bio-Rad

The test was carried out according to

the manufacturer’s instructions with

slight modifications.

SAF- Immunoblot

It is an in-house method based on pK

digestion and centrifugation steps to

concentrate the pathological prion

protein. Immunodetection performed by

5 mAbs: 6H4, Sha31, 9A2, SAF84 and

L42.
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SET 1 - NVI

The O.D. represents the
mean of duplicates
values obtained from
each dilution sample.
The values above the
cut-off indicate positive
sample and those below
the cut-off indicate
negative sample.
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SET21 – NVI & IRL

The O.D. represents the
mean of duplicates
values obtained from
each dilution sample.
The values above the
cut-off indicate positive
sample and those below
the cut-off indicate
negative sample.
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SAF-IMMUNOBLOT

Moose D

Lane 1 = undiluted; 

lane 2 = dilution 1:2; 

lane 3 = dilution 1:4; 

lane 4 = dilution 1:8; 

lane 5 = dilution 1:16; 

lane 6 = dilution 1:32; 

lane 7 = dilution 1:64; 

lane 8 = dilution 1:128. 

6H4

Sha31

9A2

SAF84

L42

*

*
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TeSeETM WESTERN BLOT

Membrane A. Lane 1 = molecular 

weight; lane 2 = positive classical 

scrapie; 3 = negative moose control; 

lane 4 to 10: Moose D; lane 4 = 

undiluted; lane 5 = dilution 1:2; lane 6 = 

dilution 1:4; lane 7 = dilution 1:8; lane 8 

= dilution 1:16; lane 9 = dilution 1:32; 

lane 10 = dilution 1:64. 

Moose D

Membrane B. Lane 1 = molecular weight; 

2 = positive classical scrapie; lane 3 = 

Moose E undiluted; lane 4 = Moose D 

dilution 1:128; lane 5 to 7: Moose A; lane 5 

= undiluted; lane 6 = dilution 1:2; lane 7 = 

dilution 1:4; lane 8 to 9: Moose B; lane 8 = 

undiluted; lane 9 = dilution 1:2; lane 10 = 

Moose C undiluted. 

Moose A, B, C
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All rapid tests are able to identify the different strains of CWD

circulating in the Nordic countries but with different analytical

sensitivity. HerdChek BSE-Scrapie Ag test and HerdChek CWD

Ag test resulted the most sensitive and robust, especially in the

moose samples.

The analytical sensitivity of both western blot methods was similar

or higher to that of rapid tests, validating their ability to confirm

CWD cases identified by the screening

Critical issue

Limitations related to the small number of animal samples, due to

the lack of tissue especially from reindeer, do not allow to draw

exhaustive diagnostic

This study represents the first direct comparison between

different diagnostic methods on European CWD cases. Despite

the small number of samples, it is conceivable that the rapid and

confirmatory diagnostic systems applied in Northern Europe for

the CWD surveillance in cervid populations are reliable tools.
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