SURVEILLANCE OF
INFECTIOUS DISEASES

IN ANIMALS AND HUMANS IN SWEDEN 2022

Chapter excerpt:
Tularaemia

a

ot .
SWA Gitisay Jordoruks QQ ‘D Livsmedelsverket

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

Tularaemia

BACKGROUND

The bacterium Francisella tularensis is the causative agent
of tularaemia, a disease affecting many animal species, in-
cluding humans. Although many different animal species
can be infected, tularaemia is typically found in hares and
small rodents. There are several subtypes of F. tularensis
of variable virulence. F. tularensis subsp. holarctica (type
B) is the main subspecies responsible for human and animal
infection in Europe. F. tularensis is capable of surviving for
weeks at low temperatures in water, moist soil, or decaying
plant and animal matter.

Humans become infected through a variety of mecha-
nisms such as bites of infected insects or other arthropods,
handling infected or dead animals, ingesting contaminated
food or water, and inhaling aerosols of bacteria. Clinical

disease is variable and dependent on the route of transmis-
sion. The age group of 40-79 years is the most affected in
both sexes. Tularaemia may occur during the whole year,
but elevated number of cases are commonly seen during late
summer and early autumn.

Hares and other animals are probably infected by the
same routes as humans even if it is difficult to prove. Le-
sions in the skin are difficult to find in furred animals, but
in some hare cases the infection sites have been confirmed
by finding still attached ticks and pathology corresponding
to tularaemia. In hares with pneumonia a respiratory route
might be suspected. In wildlife species that are more resis-
tant to developing disease upon infection, e.g., carnivores
and omnivores, F. fularensis has been found in lymph nodes
in the jaw region suggesting infection through contaminated
food or water.

Figure 59: Dead European brown hare reported by the public. In 2022, Francisella tularensis was detected in 5 European brown hares
and 3 mountain hares. Photo: Anonymous.
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Sweden has reported cases of tularaemia in humans and
animals since 1931. Ever since the first Swedish tularaemia
case was reported, endemic areas have been identified in
northern and central Sweden.

The mountain hare and the European brown hare are the
animal species in which tularaemia has most frequently been
identified. Diseased animals have been found in the tradi-
tionally endemic areas in northern and central Sweden, as
well as in regions south of these areas.

The annual numbers of reported human cases range from
a few cases to more than 2700 cases in 1967.

DISEASE

Animals

In Swedish hares, and in many rodent species that die of
tularaemia, a common pathological presentation of the dis-
ease is a disseminated multi-organ septicaemia. Some of
the hares have lesions corresponding to a somewhat more
prolonged course of disease, but ultimately the infection re-
sumes a more acute course ending in septicaemia. Carni-
vores and omnivores are animal species that develop no or
mild disease. Studies of several wild carnivore and omni-
vore species in Sweden and other countries have detected
antibodies but no signs of disease.

Humans

Tularaemia can be manifested in different forms depending
on the route of transmission and on the virulence of the or-
ganism. The ulceroglandular form is the most commonly di-
agnosed form and is more frequently seen than the typhoidal
form. The pneumonic, oculoglandular and oropharyngeal
forms are rarely diagnosed. In the ulceroglandular form, a
local ulcer usually appears at the site of infection and the ad-
jacent lymph nodes are enlarged. The general symptoms of
tularaemia are high fever, headache and nausea.

Number of cases per 100 000

LEGISLATION
Animals
Tularaemia is notifiable in animals (SJVFS 2021:10).

Humans

Tularaemia has been a notifiable disease since 1970 accord-
ing to the Communicable Disease Act (SFS 2004:168 with
the amendments of SFS 2022:217).

SURVEILLANCE

Animals

Surveillance in animals is passive. It is based on voluntary
submission of animals found dead or euthanised by hunters
and the general public. Detection is based on PCR or im-
munohistochemistry of the animal sample. Laboratories are
required to report identified tularaemia cases in animals to
the authorities.

Humans

Notification of human cases is mandatory and surveillance
is based on identification of the disease by a treating physi-
cian or by laboratory diagnosis. Both are obligated to report
identified cases to the regional and national level to enable
further analyses and adequate intervention measures. For
laboratory verification of the infection, serology, PCR and
isolation of the bacteria are used.

RESULTS

Animals

In 2022, 22 European brown hares, 6 mountain hares, 3 red
squirrels and 8 dogs were investigated. The number of re-
ported dead hares and the number submitted for examina-
tion was lower than in the previous year and lower than in
the outbreak year 2019. F. tularensis subsp. holarctica was
detected in 5 European brown hares, 3 mountain hares and 3
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Figure 60: Incidence of notified human cases of tularaemia in Sweden 1997-2022. Bars indicate the incidence per 100 000 inhabitants

and adjacent numbers the total number of cases reported.
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red squirrels. Tularaemic hares were found in four counties
(Visterbotten, Dalarna, Uppsala and Stockholm). The num-
ber of positive hares per county ranged from one to three.
The 3 positive red squirrels were found in Vésterbotten in
connection with tularaemic hares. Three investigated dogs
were serologically positive for tularaemia.

Humans

In 2022, 276 human cases of tularaemia were reported,
which is a similar number of cases as seen over the last three
decades (Figure 60). Of the cases for which the country of
infection was known, the vast majority (99%) were reported
as infected in Sweden. For the population as a whole, the
incidence was 2.6 per 100 000 inhabitants. However, as in
previous years, there were considerable regional differences
with a larger proportion of cases in the central and north-
ern parts of the country (Figure 61). During 2022, the in-
cidence was highest in the county of Vésterbotten with 41
cases per 100000 inhabitants, followed by the county of
Jamtland with 19 cases per 100000 inhabitants. The rea-
sons behind the annual and regional fluctuations observed
are not known.

More men (63%) than women were reported to be in-
fected in 2022, which is in accordance with previous years.
The incidence of tularaemia was highest in the age group 40
years and older, which is also similar to previous years. The
uneven distribution among age groups and sexes might par-
tially be attributed to the demographic distribution of people
who work or practice leisure activities outdoors in high-risk
rural areas.

As in previous years, the number of cases started to
increase in July and peaked at the end of August and in
September.

DISCUSSION

Tularaemia has been endemic in northern and central Swe-
den at least since the early 20" century with a marked annual
variation. Years with high numbers of cases are often fol-
lowed by periods when the disease is virtually absent. There
is no obvious explanation for these fluctuations. Probably,
variations in population sizes of host animals and insect vec-
tors that can transmit infection to humans play a major role
which in turn is influenced by factors such as predators, dis-
eases, weather and climate.

During the last two decades, the epidemiology of tu-
laraemia has changed and the number of reported cases in
humans and animals, mainly hares, infected south of the
previous endemic region is increasing. Since the informa-
tion on diseased and dead hares is dependent on voluntary
reporting and submitting animals for investigation the true
numbers are not known.

The reservoir for the bacterium between outbreaks has
not been clearly identified. In some countries, outbreaks of
tularaemia in animals have been associated with a rise in ro-
dent and hare populations, but this has not been confirmed in
Sweden. The epidemiological role of the hare as a possible
carrier of F. tularensis is unclear.
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Figure 61: Incidence of reported human tularaemia cases in
Swedish counties 2022. The colour scale represents the
number of cases per 100 000 inhabitants.
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