
IN ANIMALS AND HUMANS IN SWEDEN 2022

SURVEILLANCE OF 

INFECTIOUS DISEASES

Chapter excerpt:
Leptospirosis

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


Leptospirosis

BACKGROUND
Several species of the spirochetal bacterium Leptospira can
cause leptospirosis. All mammals including humans are sus-
ceptible to one or several Leptospira serovars.

Leptospirosis occurs worldwide but the dominant
serovars vary by region. Cattle and pigs are considered to
be reservoirs for L. Hardjo and L. Pomona, respectively.
Serovars known to infect and cause clinical disease in dogs
include L. Icterohaemorrhagiae, L. Canicola, L. Grippoty-
phosa, L. Pomona, L. Sejroe and L. Australis. These are all
serovars also known to infect and cause disease in humans.

Serovars that can cause disease in horses include L.
Icterohaemorrhagiae, L. Grippotyphosa, L. Pomona and L.
Bratislava.

Leptospira may be transmitted directly between animals
or environmentally (i.e., indirectly). The bacteria do not
multiply outside the host but may survive for long periods
in the environment.

Seropositivity to Leptospira spp. other than L. Pomona

are occasionally confirmed in Swedish pigs, mostly to an in-
digenous strain of L. Sejroe, L. Bratislava and L. Icterohaem-
orrhagiae. Occasional serological reactions to the indige-
nous strain of L. Sejroe have also been recorded in Swedish
cattle.

The commercial cattle and pig populations in Sweden
are considered free from L. Hardjo and L. Pomona based on
only negative results from this surveillance system.

Surveillance in other animal species including dogs and
horses is passive only.

Vaccination of dogs against severe disease caused by
leptospirosis in dogs was previously rare, but during the last
few years this has become more common in the southern
parts of the country due to a suspected increase in clinical
cases in dogs. The vaccination status is not always known,
and this may influence some of the laboratory results.

The majority of human cases have during the last decade
been infected outside Sweden during leisure activities in
contact with water.

Figure 25: Serum samples from dogs are routinely tested for several Leptospira serovars. Twenty-one positive analyses were reported
in 2022. However, the basis for reporting was temporarily changed during parts of 2021 and 2022, leading to fewer reports.
Therefore this number cannot be compared with previous periods. Photo: Ivana Rodriguez Ewerlöf.
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DISEASE
Animals
Leptospira Hardjo is one of several pathogenic serovars and
is associated with disease in cattle, sheep, goats and horses.
In cattle, infections may be acute or chronic; asymptomatic,
mild or severe. Acute disease is more often seen in calves.
Disease in adults may go unnoticed, because the early clini-
cal signs of fever and depression are often transient and mild.
Infected herds may have problems with abortions, decreased
fertility and decreased milk yield as well as increased mor-
tality in calves.

The clinical signs in sheep and goats are similar to those
in cattle. Both sheep and cattle can act as asymptomatic
reservoir hosts.

Leptospira infections in pigs may also be asymptomatic
or may give rise to reproductive failure. In piglets; fever,
gastrointestinal disorders and jaundice may be present.

The clinical presentations in dogs infected with Lep-
tospira range from subclinical to severe clinical illness and
death; liver and/or kidney affection as well as varying de-
grees of vasculitis is typical. A peracute pulmonary form
with high mortality rate is not uncommon.

In horses, most infections are subclinical and when clin-
ical signs are present, they resemble those seen in dogs. Late
abortions and recurrent uveitis have also been described.

Humans
Leptospirosis in humans ranges from asymptomatic or mild
influenza-like illness to a severe infection with renal and
hepatic failure, pulmonary distress and death.

LEGISLATION
Animals
Leptospirosis is a notifiable disease in Sweden based on sin-
gle laboratory confirmation of either presence of the bacte-
ria using PCR or presence of antibodies (positive serologi-
cal titres) (SJVFS 2021:10), in all animal species concerned.
Reporting is not serovar specific i.e., to which serovar or
serovars antibodies are detected is not reported. However,
during parts of 2021 and 2022 the interpretation of the basis
for reporting was temporarily changed with single serolog-
ically positive samples mainly, but not consistently, being
left unreported. The number of reported positive analysis
for this reporting period can therefore not be compared with
previous years.

Humans
Leptospirosis in humans is notifiable according to the Com-
municable Disease Act (SFS 2004:168 with the amendments
of SFS 2022:217).

SURVEILLANCE
Animals
Active surveillance in cattle and pigs is at present performed
every third year. The surveillance is designed to demon-
strate freedom from L. Hardjo in cattle and L. Pomona in
pigs. Animals sampled for export and in breeding centres
add to the active surveillance.

All serological analyses included in the active surveil-
lance are performed at the National Veterinary Institute
(SVA). The diagnostic test used for L. Hardjo is an indi-
rect ELISA (PrioCHECK® L. Hardjo, Antibody detection
ELISA, Thermo Fisher Scientific, Lelystad, Netherlands)
for both serum and bulk milk samples. Positive serum sam-
ples are further tested with MAT (Microscopic agglutination
test) with results reported as positive at 1:100 or above. For
positive or doubtful ELISA results on bulk milk samples, an
investigation is carried out in the herd and additional indi-
vidual samples are analysed. Antibodies against L. Pomona
are analysed using the microscopic agglutination test (MAT)
with results reported as positive at 1:100 or above.

Cattle samples analysed using MAT are tested for the
serovars L. Hardjo, L. Sejroe and L. Istrica/ Sejroe.

Pig samples analysed using MAT are tested for the
serovars L. Pomona, L. Icterohaemorrhagiae, L. Istrica/ Se-
jroe, L. Bratislava and L. Tarassovi.

The surveillance in cattle is based on serum and bulk
milk samples selected by systematic random sampling
from the surveillance programme for bovine viral diarrhoea
(BVD) and evenly distributed throughout the sampling pe-
riod. See chapter on BVD (page 24) for details on sam-
pling and population. The surveillance was designed using
a between-herd design prevalence of 0.2%, a within-herd
design prevalence of 40% (based on anticipated prevalence
in naïve herds) and a risk of introduction of 1 in 50 years.
In domestic pigs, the active surveillance is based on sam-
ples collected for the abattoir sampling part of the surveil-
lance carried out by Farm & Animal Health for porcine re-
productive and respiratory syndrome (PRRS). See chapter
on PRRS (page 71) for details on sampling and population.
The surveillance was designed using a between-herd design
prevalence of 0.5%, a within-herd design prevalence of 40%
and a risk of introduction of 1 in 25 years.

The number of samples and herds needed is calculated
yearly taking the outcome of the surveillance in previous
years into account.

In species other than pigs and cattle the surveillance is
purely passive.

Serum samples from dogs submitted to SVA for MAT
testing are currently routinely tested for L. Icterohaemor-
rhagiae, L. Canicola, L. Grippotyphosa, L. Bratislava, L.
Saxkoebing, L. Sejroe, L. Autumnalis, L. Istrica/ Sejroe, L.
Australis and L. Pomona.
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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.

RESULTS
Animals
During 2022, 1424 serum and bulk milk samples from cattle
and 402 serum samples from pigs were analysed in active
surveillance. All samples from pigs were negative, and in
cattle one bulk milk sample turned out positive in the screen-
ing ELISA and the herd was investigated by analysing new
bulk milk and serum samples. These samples were negative
for antibodies to Leptospira and it was concluded that the
herd was free of Leptospira.

As part of the passive surveillance, one pig herd that was
sampled due to reproductive failure was serologically posi-
tive to serovars L. Icterohaemorrhagiae and L. Bratislava.

In dogs, in total 21 Leptospira-positive laboratory anal-
yses were reported. Due to the above-mentioned change in
the interpretation of the basis for reporting during parts of
2021 and 2022, the number of reported analyses cannot be
compared to previous years. In 2021 in total 15 Leptospira-
positive laboratory analyses were reported, and in 2020 the
number was 48.

No positive laboratory results in horses were reported
during 2022. One serologically positive sample from a horse
was however analysed at SVA during 2022. The result was
due to the temporary change in basis for reporting not re-
ported. In comparison, one positive sample from an im-
ported horse was reported during the previous year, and no
positive sample results from horses were recorded at SVA
during 2021.

Humans
In 2022, two cases of leptospirosis were reported. One case
had acquired the disease in Asia and the other in Central
America.

DISCUSSION
Leptospirosis occurs worldwide, but the predominant
serovars vary by geographic region. The disease is an im-
portant zoonosis as well as being associated with reproduc-
tive losses in livestock causing significant economic costs
worldwide.

L. Hardjo and L. Pomona have never been confirmed in
the commercial cattle and pig populations in Sweden dur-
ing the surveillance programme that has been in place since
1994 and the results of the active surveillance in 2022 con-
firm this freedom of disease at the specified level.

Seropositvity to Leptospira spp. other than L. Pomona
are occasionally confirmed in Swedish pigs, mostly to an
indigenous serovar of L. Sejroe, L. Bratislava and L. Ictero-
haemorrhagiae.

Several Leptospira serovars have been shown to be
present in Swedish dogs by detection of seropositivity to
L. Icterohaemorrhagiae, L. Canicola, L. Grippotyphosa, L.
Bratislava, L. Saxkoebing, L. Sejroe and L. Autumnalis.
Serovars including e.g., L. Bratislava and L. Grippotyphosa
have also been detected in wild rats caught in Swedish cities
in research studies, a further indication of presence of lep-
tospiral serovars in Sweden. Seropositivity to leptospiral
serovars in Swedish dogs has for several years been thought
to be underreported. The changes in basis for reporting dur-
ing 2021 and 2022 lowered the number of reported cases
further. One additional challenge is the fact that the acute
nature of illness, and high mortality rates in many canine
cases where leptospiros is the most likely cause of acute ill-
ness makes it difficult for the veterinarians to collect rele-
vant samples for analyses, including samples both for PCR-
and serology analyses. Several reports to the SVA describe
the death of dogs either prior to sampling, or shortly after.
In the latter case prior to seroconversion and development of
the distinct rise in titres required for diagnosis. Few cases of
human infections are reported each year and the majority are
travel-associated. The primary diagnosis for human cases is
mainly based on serology.
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