SURVEILLANCE OF
INFECTIOUS DISEASES

IN ANIMALS AND HUMANS IN SWEDEN 2022

Chapter excerpt:
Infectious diseases in wild boars

e

SWA it Jordoruks QQ ‘D Livsmedelsverket

INSTITUTE verket
SwedishiBoard Folkhdlsomyndigheten
of Agriculture PUBLIC HEAL‘IH AGENCY OF SWEDEN

Swedish Food Agency




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

Authors: Emmi Andersson, Marit Andersson, Charlotte Axén, Anna Bonnevie, loana Bujila, Erika Chenais,
Mariann Dahlquist, Leigh Davidsson, Rikard Dryselius, Helena Eriksson, Linda Ernholm, Charlotta Fasth,
Malin Grant, Gittan Gréndahl, Gunilla Hallgren, Anette Hansen, Marika Hjertqvist, Mia Holmberg, Ce-
cilia Hultén, Hampus Hallbom, Helena H6dk, Karoline Jakobsson, Désirée Jansson, Tomas Jinnerot,
Jonas Johansson Wensman, Jerker Jonsson, Oskar Karlsson Lindsjo, Sara Kjellsdotter, Ulrika Kénig,
Elina Lahti, Emelie Larsdotter, Neus Latorre-Margalef, Mats Lindblad, Anna Lundén, Anna Nilsson, Os-
kar Nilsson, Maria Néremark, Anna Omazic, Anna Ordell, Ylva Persson, Emelie Pettersson, lvana Ro-
driguez Ewerl6f, Thomas Rosendal, Marie Sjélund, Karl Stahl, Lena Sundqvist, Robert Séderlund, Mag-
nus Thelander, Karin Troell, Henrik Uhlhorn, Anders Wallensten, Stefan Widgren, Camilla Wikstrém,
Ulrika Windahl, Beth Young, Nabil Yousef, Siamak Zohari, Erik Agren, Estelle Agren

Typesetting: Wiktor Gustafsson

Cover: A cultivation of Salmonella at the Public Health Agency of Sweden.
Photo: Nicklas Thegerstrom/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 collaboration within 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 be modified 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 software with a filter written in the lua language. Most figures and maps 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 HTML websites 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 (CC BY 4.0) licence. This means that reuse is allowed provided 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 vég 2B address. 751 89 Uppsala

NATIONAL
S\VA VETERINARY telephone. +46 18-67 40 00
\ INSTITUTE 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

Infectious diseases in wild boars

BACKGROUND

Wild boars are susceptible to contagious diseases that affect
domestic pigs, and they can therefore play a role in spread-
ing disease to and from domestic pigs. For example, Au-
jeszky’s Disease (AD) is present in several wild boar pop-
ulations in the EU, which has led to sporadic transmissions
of the disease to domestic pig herds. Wild boars were in-
volved in the spread of Classical swine fever (CSF) during
outbreaks in domestic pigs in several EU countries in the
1990s and early 2000s. In recent years, African swine fever
(ASF) has spread in Europe and in 2022, cases of the dis-
ease were reported in the wild boar population of 11 EU
countries. Since 2020, the pig-adapted Salmonella Choler-
aesuis is known to be regionally present in the wild boar
population. The Swedish wild boar population is increas-
ing rapidly and is now estimated to be 250 000-300 000 ani-
mals. Established wild boar populations are found primarily
in the southern parts of the country, but the northern border
of the wild boar’s range in Sweden is extending and it has,
at present, passed the level of the river Daldlven. Surveil-
lance of infectious diseases in Swedish wild boar has been
ongoing since 2000. The purposes of this monitoring are to
provide evidence that Sweden is free from several impor-
tant infectious pig diseases and to enable early detection of
introductions of these diseases into the country. Enhanced
monitoring of salmonella in wild boar is in place nationally
(see chapter “Salmonellosis”, page 80).s

LEGISLATION

Several diseases capable of infecting wild boar, including
ASF, CSF, AD, brucellosis and Porcine reproductive and
respiratory syndrome (PRRS), are included in the Swedish
Actof Epizootic Diseases (SFS 1999:657 with amendments)
and are therefore notifiable upon clinical suspicion. If any
of these diseases are suspected or confirmed, measures will
be taken to control the disease and to prevent further spread.

SURVEILLANCE

Passive surveillance

Any sick or dead wild boar that is reported to have shown
clinical signs, or found to have post mortem lesions consis-
tent with a disease included in the Swedish Act of Epizootic
Diseases, is sampled and investigated.

Additionally, an enhanced passive surveillance pro-
gramme for ASF in wild boars has been in place since 2013.
Anyone who finds a dead wild boar can voluntarily submit
the whole carcass or samples from it to the National Vet-
erinary Institute (SVA) for post-mortem examination. In
case a finding is reported and the reporting person is un-
able to assist with sampling, a veterinarian is appointed by
the Swedish board of Agriculture (SBA) to visit the carcass
and collect the required samples. All submitted samples are
analysed for the presence of ASF virus genome with PCR,
whether lesions suggestive of the disease are present or not.

Since late 2020, wild boars submitted to SVA are also ex-
amined for the presence of Salmonella by tissue culture (see
chapter “Salmonellosis” (page 80).

Active surveillance

Since the year 2000, samples from hunted wild boars
throughout Sweden have been collected for surveillance
purposes every year. Hunters voluntarily collect blood sam-
ples when free-living wild boars are harvested. The sam-
ples are sent to SVA for analysis for the presence of an-
tibodies to infectious agents that are of importance to do-
mestic pig production. In 2022, the samples were used for
the active surveillance of AD and CSF. The samples were
tested for antibodies against AD and CSF using the ELISA
kits SVANOVIR® PRV-gB-Ab ELISA (Svanova, Upp-
sala, Sweden) and IDEXX HerdChek® CSFV Ab Test Kit
(IDEXX Laboratories, Westbrook, Maine, United States).
The surveillance was designed to detect these diseases at
a 1% prevalence with a 99% confidence level. To reach
this level of confidence, it was calculated that 500 samples
would need to be submitted for analysis.

Since late 2020, hunters have also had the opportunity to
submit tissue and faecal samples from hunted wild boars for
Salmonella culturing. More information about this surveil-
lance can be found in the chapter “Salmonellosis” (page 80).

RESULTS

Passive surveillance

Samples from 78 wild boars that were found sick or dead
were submitted by members of the general public for ex-
amination for the presence of ASF virus genome in 2022.
The number of wild boars submitted annually over the last
three years represents an approximate doubling in the num-
ber of animals submitted for analysis as compared to previ-
ous years. This increase is likely a result of several aware-
ness campaigns that were carried out to increase voluntary
reporting of dead wild boar findings, as well as heightened
awareness and concern about ASF among the general public
as a direct result of the spread of the disease in the EU in re-
cent years. The use of veterinarians through the SBA have
further supported the increased sampling of wild boar found
dead. The recent finding of Salmonella Choleraesuis in pop-
ulations of wild boar in some areas of the country (see chap-
ter “Salmonellosis”, page 80) has likely also increased pub-
lic interest in submitting dead wild boars for post mortem
examination.

The geographic distribution of the sampled dead wild
boar is shown in Figure 64. All samples from the submitted
wild boar were negative for ASF. Additional post mortem
findings in these wild boars are reported in the chapter “Post
mortem examinations in wildlife” (page 151) in this report.
The results of the Sa/monella surveillance in wild boar are
reported in the chapter “Salmonellosis” (page 80).
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Figure 64: Geographical distribution by county of origin of wild
boar samples included in the surveillance for 2022.
Note that in some cases, the coordinates for the site
at which a wild boar was sampled were not provided
and those animals are not included on the map. The
number of hunted wild boar sampled and tested for
antibodies against classical swine fever (CSF) are indi-
cated by the cyan bars (79), while those tested for anti-
bodies against Aujeszky’s disease (AD) are indicated by
the white bars (78). The brown bars indicate the num-
ber of wild boars found dead and tested for African
swine fever (ASF) (total 78). The background colours
indicate wild boar density based on hunting statistics
from 2021-2022 (Swedish Association for Hunting and
Wildlife Management, game monitoring).

During 2022, suspicions of diseases included in the
Swedish Act of Epizootic Diseases were investigated in
free-living wild boar on two occasions. Suspicions of ASF
arose at necropsy of wild boar found dead, as the post
mortem lesions were compatible with infection with ASF
virus. In both cases, organ samples from the dead animals
were analysed for the presence of ASF virus genome by PCR
and found negative. One of the two were in addition anal-
ysed for CSF virus by PCR and found negative for that dis-
ease as well.

Active surveillance

In 2022, 79 blood samples were collected from hunted wild
boars and analysed for the presence of antibodies against
CSF and 78 for AD. All samples were negative. The ge-
ographical distribution of sampled wild boars was roughly
correlated to the distribution and density of the Swedish
wild boar population (Figure 64) (location information was
not available for 16 of the hunted wild boar). The goal of
analysing 500 samples for antibodies against these two dis-
eases was not met. However, the surveillance evidence col-
lected in 2022 is sufficient to indicate that the prevalence of
AD and CSF in the Swedish wild boar population is <4%
with a certainty of 95%.

DISCUSSION

The Swedish wild boar population is growing, and the
boundary of the population is moving north. In areas where
wild boars are already present, the population is also becom-
ing denser, which increases the risk of direct and indirect
contact between wild boars and domestic pigs. The area in
Sweden inhabited by wild boars is surrounded by the sea so
there is no risk of wild boars migrating into Sweden. Instead,
the role of the wild boar in disease spread might be to pick
up infectious agents introduced into Sweden by other routes.
For example, wild boars could gain access to infected meat
or other animal products in garbage or following indirect
spread by other means from people, vehicles or equipment.
The unfavourable development of the global ASF situation
is of special concern and calls for efficient approaches to
early detection of disease in the wild boar population. As
such, methods to further increase the number of wild boars
found dead that are reported and/or voluntarily submitted by
the public for post mortem and ASF testing are currently be-
ing investigated.
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