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Tick-borne encephalitis

Figure 55: The tick-borne encephalitis virus is spread by ixodid ticks. The most common tick species in Sweden is the Ixodes ricinus. The photo
shows an adult, female, I. ricinus. Photo: Ladislav Kubeš/iStock.

BACKGROUND
Tick-borne encephalitis virus (TBEV) belongs to the genus
flavivirus in the family Flaviviridae. TBEV is endemic in
an area ranging from northern China and Japan, through far-
eastern Russia to Europe. The virus may cause a neurolog-
ical infection which may lead to long-term sequelae in the
affected patients. The virus is spread by ixodid ticks, Ixodes
ricinus and I. persulcatus, which become infected when they
suck blood from infected wild rodents. Wild rodents are
the natural reservoir for TBEV. The virus also circulates in
the tick population through transovarial transmission with-
out involvement of vertebrate hosts. Large mammals, pre-
dominantly ungulates, are important for the maintenance of
large tick populations. Humans typically become infected
via ticks, although unpasteurised cow, goat and sheep milk
and milk products have also been reported as sources. Vac-
cination of persons living, visiting, or working in endemic
areas is recommended.

Three sub-types of TBEV are described: the European,
Siberian and Far eastern subtypes. So far, only the European
subtype has been identified in Sweden.

The first human case of TBE infection in Sweden was re-
ported in 1954. During the following three decades, 10–40
annual cases were reported. From the mid-1980s a clearly
increasing trend has been observed. In recent years about

200–400 cases have been reported annually. A majority of
the cases acquire their infections in Sweden. Most have been
infected on the east coast of Sweden and in the Stockholm
archipelago but in recent decades cases have been observed
regularly on the west coast of the country and the infection
occurs from the region of Skåne in the south to the regions
of Gävleborg and Dalarna in the north. The age distribution
is wide but most of the cases are between 30 and 70 years.
There is a slight over-representation of men. A majority of
the patients are diagnosed in July to October.

DISEASE
Animals
In general, animals develop a subclinical infection. How-
ever, confirmed clinical cases have been reported in dogs
and horses. Seroconversion has been demonstrated in graz-
ing domestic animals such as goats, sheep and cattle as well
as in wild ungulates. Ruminants may excrete the virus in
milk. Wild rodents are considered the natural reservoir for
TBEV but are not reported to contract the disease. Serolog-
ical testing of wild animals (e.g., moose and deer), and graz-
ing domestic animals, as well as analysing colostrum from
goat, sheep and cattle, has been suggested as an indicator of
the circulation of the virus.
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Humans
In humans, a biphasic course of the disease is common. The
first, viraemic phase lasts for about four days. After an in-
terval of about a week, a meningoencephalitic phase ap-
pears in about one third of the patients. The symptoms may
include fever, headache, nausea, cognitive dysfunctions or
spinal paresis. The mortality is low for infection with the
European subtype, about 0.5%. The incubation period of
TBE is usually between 7 and 14 days.

LEGISLATION
Animals
TBE is not a notifiable disease in animals in Sweden.

Humans
TBE in humans is notifiable as a viral meningoencephali-
tis since 2004, according to the Communicable Disease Act
(SFS 2004:168 with the amendments of SFS 2022:217).

SURVEILLANCE
Animals
The veterinary aspects of this zoonotic disease are little no-
ticed since animals rarely show any clinical signs.

Humans
TBE is notifiable based on identification of the disease by a
treating physician or by laboratory diagnosis. Both are obli-
gated to report identified cases to the regional and national
level to enable further analyses and adequate intervention
measures.

RESULTS
Animals
No surveys on TBE in animals were performed in 2021.

Humans
In 2021, 533 cases of TBE were reported. This is the highest
number of TBE cases ever reported in Sweden and a dou-
bling from 2020 (n=268, (Figure 56).

More men (61%) than women were reported with TBE.

The incidence was highest among people in the age group
30–79 years, but there were cases reported from 2 to 97 years
of age. Normally, there are few young children reported with
TBE and this was the case also in 2021 with only six cases
among children below the age of 5, despite the high total
number of cases.

All but nine cases had acquired their infections in Swe-
den. Five people were infected in Finland, the others were
infected in Estonia, Slovakia, France and Ukraine, respec-
tively. The first TBE case became ill in January and the
last in December. Most cases were reported in September.
Nowadays cases are reported from Gävle to Skåne and the
distribution of TBE cases have spread to the west, which
corresponds to the pattern in the rest of Europe. (Figure 57).
The large increase of TBE cases during 2021 is probably due
to several factors, including for example a large rodent popu-
lation in 2020, favourable weather for ticks and more people
hiking outside due to the pandemic.

DISCUSSION
The overall picture shows a significantly increasing trend of
the incidence since the reporting started.

Although most human cases acquire the TBE infection
via tick bites the infection can be food-borne. Outbreaks and
clusters of cases of TBE caused by consumption of unpas-
teurised milk or milk products have been described in Baltic,
Balkanise and central European countries. National surveys
performed in Sweden in 2013 and 2019 show that the virus
circulates in the Swedish population of dairy cattle.

The peak in reported cases during 2021, and the long-
term increase in TBE incidence is probably due to several
interacting factors. The most important cause is presum-
ably the very dense population of ticks, a consequence of a
large roe deer population from the 1980s up until the recent
snowy winters. This situation in combination with a high
population of small host animals such as bank voles, and
optimal weather for both virus spread and humans spend-
ing time outdoors, could explain the large number of cases
reported. Climate change causes increased average temper-
ature with milder winters and less snow cover and extended
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Figure 56: Incidence (per 100000 inhabitants) of notified cases of tick-borne encephalitis in humans 1986–2021.
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Figure 57: Geographical distribution of notified cases of tick-borne
encephalitis in humans in 2021, based on the municipal-
ity of infection.

growing season in Sweden leads to better conditions for tick
survival and reproduction and plays a potential role in the
long term, enabling ticks to spread to new areas.

I. ricinus can transmit the European TBEV whereas I.
persulcatus can harbour also Siberian and Far-Eastern sub-
types of TBEV that are associated with much more severe
forms of the disease. At present, the two latter subtypes have
not yet been identified in Swedish ticks. However, the risk
of their appearance (likely to be followed by severe human
cases of TBE) in the northern parts of the country now or
in the near future has become real considering the ongoing
spread of I. persulcatus along the northern coastline.
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