
IN ANIMALS AND HUMANS IN SWEDEN 2022

SURVEILLANCE OF 

INFECTIOUS DISEASES

Chapter excerpt:
Bovine spongiform encephalopathy

1



Editor: Karl Ståhl
Department of Epidemiology and Disease Control
National Veterinary Institute (SVA), SE-751 89 Uppsala, Sweden

Authors: EmmiAndersson,MäritAndersson,CharlotteAxén,AnnaBonnevie, IoanaBujila, ErikaChenais,
MariannDahlquist, LeighDavidsson, RikardDryselius, Helena Eriksson, Linda Ernholm,Charlotta Fasth,
Malin Grant, Gittan Gröndahl, Gunilla Hallgren, Anette Hansen, Marika Hjertqvist, Mia Holmberg, Ce-
cilia Hultén, Hampus Hällbom, Helena Höök, Karoline Jakobsson, Désirée Jansson, Tomas Jinnerot,
Jonas Johansson Wensman, Jerker Jonsson, Oskar Karlsson Lindsjö, Sara Kjellsdotter, Ulrika König,
Elina Lahti, Emelie Larsdotter, Neus Latorre-Margalef, Mats Lindblad, Anna Lundén, Anna Nilsson, Os-
kar Nilsson, Maria Nöremark, Anna Omazic, Anna Ordell, Ylva Persson, Emelie Pettersson, Ivana Ro-
driguez Ewerlöf, Thomas Rosendal, Marie Sjölund, Karl Ståhl, Lena Sundqvist, Robert Söderlund, Mag-
nus Thelander, Karin Troell, Henrik Uhlhorn, Anders Wallensten, Stefan Widgren, Camilla Wikström,
Ulrika Windahl, Beth Young, Nabil Yousef, Siamak Zohari, Erik Ågren, Estelle Ågren

Typesetting: Wiktor Gustafsson

Cover: A cultivation of Salmonella at the Public Health Agency of Sweden.
Photo: Nicklas Thegerström/DN/TT. Cover design by Rodrigo Ferrada Stoehrel.

Copyright of map data: ©EuroGeographics for the administrative boundaries

Reporting guidelines: Reporting guidelines were introduced in 2018 for those chapters related to
purely animal pathogens. The guidelines build on experiences from several EU projects, and have
been validated by a team of international experts in animal health surveillance. The aim is to develop
these guidelines further in collaborationwithin the global surveillance community and they have there-
fore been made available in the form of a wiki on the collaborative platform GitHub
(https://github.com/SVA-SE/AHSURED/wiki). Feel free to contribute!

Layout: The production of this report continues to be accomplished using a primarily open-source
toolset. The method allows the source text to be edited independently of the template for the layout
which can bemodified and reused for future reports. Specifically, the chapter texts, tables and captions
are authored in Microsoft Word and then converted to the LaTeX typesetting language using a custom
package written in the R software for statistical computing. The package uses the pandoc document
conversion softwarewith a filter written in the lua language. Most figures andmaps are produced using
R and the LaTeX library pgfplots. Development for 2022 has focused on generalising the R package
to accommodate conversion into formats other than LaTeX and PDF, with a focus on markdown files
which can be published as HTMLwebsites using the Quarto publishing system. The report generation
R package and process was designed by Thomas Rosendal, Wiktor Gustafsson and Stefan Widgren.

Print: TMG Tabergs AB

Except where otherwise noted, the reuse of this document is authorised under the Creative Commons
Attribution 4.0 International (CCBY4.0) licence. Thismeans that reuse is allowedprovided appropriate
credit is given and any changes are indicated. For any use or reproduction of photos or other material
that is not owned by SVA, permission must be sought directly from the copyright holders.

Suggestion citation: Surveillance of infectious diseases in animals and humans in Sweden 2022,
National Veterinary Institute (SVA), Uppsala, Sweden. SVA:s rapportserie 89 1654-7098

This report may be subject to updates and corrections. The latest version is always available for
download at www.sva.se.

visiting address. Ulls väg 2B address. 751 89 Uppsala
telephone. +46 18-67 40 00
e-mail. sva@sva.se web. www.sva.se

https://github.com/SVA-SE/AHSURED/wiki
https://products.office.com/sv-se/word
http://www.latex-project.org/
http://www.r-project.org/
http://pandoc.org/
https://pandoc.org/lua-filters.html
https://ctan.org/pkg/pgfplots
https://quarto.org/
https://cran.r-project.org/doc/manuals/r-release/R-intro.html#Packages
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
www.sva.se


Bovine spongiform encephalopathy

BACKGROUND
Classical bovine spongiform encephalopathy (BSE) belongs
to a group of diseases called transmissible spongiform en-
cephalopathies (TSEs). It was first described in cattle in the
United Kingdom in 1986 and from there the disease spread
to a large number of countries within as well as outside of
Europe. The current theory about the causative agent is the
protein-only hypothesis. This theory assumes that prions
(misfolded and aggregated proteins) induce the same mis-
folded structure in normal prion-proteins in the body of the
host, resulting in accumulation of prions and cellular dam-
age without the involvement of any microorganism. Clas-
sical BSE primarily spread through animal feed contain-
ing contaminated meat and bone meal (MBM), i.e., MBM
made from animals infected with BSE. However, the pri-
mary source of the epidemic was never established. The use
of MBM was banned, first in feed to cattle and then in 2001,
in feed to pigs and poultry to any avoid cross-contamination
in the feed mills.

In 1996, the disease became a public health concern, fol-
lowing the detection of a new variant of Creutzfeldt-Jacob
Disease in humans (vCJD) and a likely link to classical BSE
in cattle. This resulted in actions taken to prevent transmis-
sion to humans, including the removal of specified risk ma-
terial (such as brain and spinal cord) from cattle at slaughter

and feed restrictions to avoid possible recycling of infectious
material to ruminants through infected MBM. Actions also
included an intensified surveillance which started in 2001,
when rapid diagnostic tests became available.

Atypical cases of BSE, which show diagnostic and epi-
demiological dissimilarities with classical BSE, were first
described in the early 2000. These atypical BSE cases prob-
ably occur spontaneously (without known cause) and possi-
ble links to classical BSE and potential zoonotic aspects are
subject to debate within the scientific community. Histori-
cally, the risk of BSE being introduced to Sweden has been
considered low, as well as the risk of any recirculation of the
disease, if it was to be introduced. This is due to an early ban
on the use of fallen stock in the production of livestock feed,
as well as limited imports. This is something that has been
assessed by the Scientific Steering Committee, by the Euro-
pean Food Safety Authority (EFSA) (expressed in terms of
the Geographical BSE Risk (GBR)) and later by the WOAH
Scientific Commission, Sweden is currently recognised as
having a negligible risk for classical BSE, as a result of a
resolution adopted by the WOAH International Committee.

BSE has been detected in Sweden once, when a beef cow
born in 1994 was found positive for atypical BSE of the H-
type, i.e., not classical BSE, in 2006.

Figure 9: Classical bovine spongiform encephalopathy has never been detected in Swedish cattle. Photo: Bengt Ekberg/SVA.
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DISEASE
The incubation period of classical BSE is long, from two
years up to several years. Clinical signs are related to the
neurological system and include altered behaviour and sen-
sation, as well as affected movement and posture. The clin-
ical signs can last for weeks or months and the disease is
progressive and always fatal.

LEGISLATION
Surveillance and control of BSE is regulated through Regu-
lation (EC) No 999/2001 of the European Parliament and of
the Council of 22 May 2001. The surveillance design is in
accordance with Annex III and Sweden applies derogation
for remote areas with low cattle density (Commission Deci-
sion 2008/908) where there is no collection of fallen stock.
The cattle population in these areas does not exceed 10%
of the bovine population in Sweden. On the national level,
the sampling is regulated by SJVFS 2010:9, last amended
through SJVFS 2013:3. BSE is a notifiable disease under
the Swedish Act of Epizootic diseases (SFS 1999:657, with
amendments). Feed controls are regulated through Regula-
tion (EC) 152/2009.

SURVEILLANCE
Feed
To investigate compliance with the feed bans, samples of
feed and imported raw materials for feed production are col-
lected at feed mills, points of retail and at farm level, and
analysed for the presence of processed animal protein (PAP)
using microscopy. This is part of the official control, and the
Swedish Board of Agriculture as well as the County Admin-
istrative Boards are the responsible authorities. Samples are
selected based on a risk assessment made by the Swedish
Board of Agriculture.

Animals
The Swedish Board of Agriculture oversee the surveillance
programme which is carried out in cooperation with the Na-
tional Veterinary Institute (SVA). Samples are analysed at
SVA, which also is the National Reference Laboratory (Reg-
ulation (EC) 999/2001).

The risk of introduction and recirculation of BSE within
the system has been controlled for many years. The purpose
of the surveillance in animals is primarily to fulfil the re-
quirements in the EU regulation and to show that Sweden
can maintain the WOAH status of negligible risk for classi-
cal BSE. WOAH determines a minimum target for surveil-
lance, which is based on a point system that needs to be
reached for the preceding seven years. The points are al-
located differently between different risk categories of ani-
mals, with so-called high-risk animals, such as animals with
suspected clinical signs, rendering the highest number of
points. The relative weight of different risk categories is
based on historical BSE data from the United Kingdom.

Passive surveillance
All clinical suspicions of BSE (bovine animals with clini-
cal signs that are consistent with a BSE diagnosis, and not

responding to treatment) must be reported to the authori-
ties. For the first part of 2022, samples from animals with a
clinical suspicion of BSE were analysed with the TeSeETM

SAP rapid kit (Bio-Rad Laboratories, Hercules, California,
United States). During 2022 the analysis method at SVA
was changed, and for the second part of the year samples
were analysed using the IDEXX HerdChek® BSE-Scrapie
Antigen Test kit (IDEXX Laboratories, Westbrook, Maine,
United States). In case of a positive or inconclusive result,
the material is analysed with the TeSeETM Western Blot kit
(Bio-Rad Laboratories, Hercules, California, United States).
Clinical suspicions are a category of animals that are im-
portant to include in the surveillance. However, since the
control measures have been effective and the European epi-
demic of classical BSE has declined, it is a challenge to
keep farmers and veterinarians alert and report these sus-
pected clinical cases. Substantial efforts have been made,
starting in 2018, to find animals that display clinical signs
which could be compatible with BSE, and include these in
the surveillance programme.

Active surveillance
The following categories are sampled in the active surveil-
lance (regulation 999/2001):

• Cattle of Swedish origin, above 48 months of age, that
have remarks on antemortem inspection at slaughter,
or are emergency slaughtered.

• Cattle of other than Swedish origin above 24 months
of age that have remarks on antemortem inspection at
slaughter or are emergency slaughtered.

• All healthy slaughtered cattle above 30 months of age
that originate in a country other than Sweden, which
does not have negligible risk for BSE.

• All fallen stock (animals dead or killed on farm but
not slaughtered for human consumption) above 48
months of age that originate from Sweden. For cat-
tle that originate from a country other than Sweden,
which does not have a negligible risk for BSE, the
age limit for sampling fallen stock is 24 months.
Fallen stock are sampled by employees at the render-
ing plants, or by veterinarians or veterinary assistants
at post- mortem examinations.

The diagnostic laboratory procedures are the same as for the
passive surveillance (see above).

RESULTS
Feed
In 2022, 24 feed samples were taken at feed mills; 20 of
these were from feed (17 were cattle feed) and four from
raw material for feed production. All samples were nega-
tive for PAP, except two (one from pig feed and one from
poultry feed), which contained fish particles.
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Animals
Passive surveillance
In 2022, 8 bovines were examined due to clinical suspicion,
all with negative results.

Active surveillance
In 2022, 7654 samples were examined for BSE. All samples
were negative. Out of these samples, 7420 were from fallen
stock, 26 samples were from animals with remarks on ante-
mortem inspection at slaughter and 200 samples were from
emergency slaughtered animals.

DISCUSSION
There were no cases of BSE detected in Sweden in 2022.
The number of clinical suspicions has fluctuated over the
years and has likely been related to the degree of awareness
among farmers and veterinarians. A peak in suspected cases
followed the BSE crisis, when media reporting on this dis-
ease was high. After a period of very few suspected clinical
cases, there is again an increase as substantial efforts have
been made to inform veterinarians of the importance of noti-
fying the authorities of animals with clinical signs that could
be compatible with BSE.

The source of the large epidemic of classical BSE has
never been determined, and atypical cases cannot be ex-
cluded as the source. Atypical BSE cases could hence be a
potential source of a new epidemic. As the number of cases
of classical BSE is decreasing within the EU, surveillance is
also declining. Suggestions have been made to again allow
the use of MBM as well as processed animal protein (PAP)
in feed within the EU. However, strict separation of feed ma-
terials during production, to avoid any cross-contamination,
and bans of these feeding practices must be kept in place.
This to avoid any possibility of BSE-prions recirculating if
the disease agent was to again enter the feed system. It is
essential that sampling of feed is done at sufficient levels
to ensure compliance with the bans. However, the current
number of samples is low, and the ability to detect a pos-
sible contamination in the feed system is therefore limited.
Recent international reports of a few cases of classical BSE
in young animals, born long after the implementation of the
strict feed ban, either indicate problems with the ban, or

there are other causes of classical BSE that we do not yet
understand.

A revision of the current surveillance requirements on
EU and WOAH levels is ongoing and motivated as the pre-
ventive measures that have been in place have resulted in a
significant decrease of cases of classical BSE on a European
and global level. It has been suggested to decrease the num-
ber of animals sampled, as large-scale sampling is not an
efficient way to prevent a new BSE crisis. However, keep-
ing feed bans and feed controls in place to avoid potential
recirculation of prions is still relevant to avoid a new BSE
epidemic.
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