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Executive summary

Tick-borne encephalitis (TBE) is a viral tick-borne infectious disease that occurs in endemic areas across large
regions of Europe and Asia. It requires the presence of competent reservoir hosts, tick vectors and the pathogen.
TBE virus (family Flaviviridae) is the aetiological agent of the disease.

To obtain a better understanding of the current magnitude of TBE in the European Union (EU) and European Free
Trade Association (EFTA) countries the current project aimed to summarise existing information on the occurrence
of TBE. The specific objectives were to characterise the different reporting systems for TBE in EU/EFTA countries;
to identify and assess the current epidemiological situation for TBE; identify key risk areas for the disease and
provide ECDC with data into its study on burden of disease.

First, an online survey was distributed to nominated national surveillance experts requesting information on TBE
surveillance systems. From countries which implement surveillance for TBE, surveillance data were requested for
the period 2000-2010. Information on routinely collected surveillance data was supplemented with published and
unpublished data on TBE from environmental, animal and human sources, covering the period 2000-2010.

Surveillance systems for TBE exist in 20 of the 30 EU/EFTA countries, with a surveillance case definition adopted in
10 out of the 20 countries. Although human surveillance systems for TBE were implemented in the majority of
EU/EFTA countries, important differences existed in terms of case definitions used, clinical syndromes reported and
variables collected at national level. Similarly, there were significant differences among countries in terms of access
to laboratory diagnosis.

The main risk areas for TBE are in central and eastern Europe and the Baltic and Nordic countries. The area
extends to the west of Europe as far as Switzerland and the French region of Alsace, and to the south of Europe as
far as northern Italy and the Balkan countries. The highest risk for TBE was among males aged 4060 years,
indicating that persons working outdoors may be at increased risk of TBE. However, an accurate identification of
high-risk populations would necessitate collection of more detailed surveillance data and epidemiological studies to
assess the TBE risk factors at individual level.

This report was a first effort to collect existing data on TBE in EU/EFTA countries. The data, covering the period
2000-2010, were collected from different sources using different case definitions, time scales, and spatial units and
do not reflect the complete picture and complexity of the epidemiology of this disease. Therefore a number of
recommendations were made to improve the surveillance and to increase our understanding of TBE in EU/EFTA
countries: to implement the standard EU case definition for TBE; to initiate routine collection of surveillance data
from EU countries, to at least NUTS-3 geographical level, and to use data from tick and animal surveys in addition
to human cases surveillance to define TBE endemic areas.



Background

Tick-borne encephalitis (TBE) is a viral tick-borne infectious disease that occurs in endemic areas across large
regions of Europe and Asia. It requires the presence of competent reservoir hosts, tick vectors and the pathogen.
The TBE virus (family Flaviviridae) is the aetiological agent of the disease and includes three subtypes: western
subtype which is endemic in central, eastern and northern Europe; Siberian subtype, endemic in eastern Europe,
Russia and northern Asia; and far eastern subtype, endemic in eastern Russia and some parts of China and Japan,
see examples [1-4].

The main vectors of the TBE virus in Europe are ticks of the family Ixodidae, mainly Zxodes ricinus (central,
northern and eastern Europe) and Ixodes persulcatus (parts of the Baltic States, Finland, Russia, Siberia).
Competent reservoir hosts of the TBE virus are mainly small rodents (voles, mice), but also insectivores and
carnivores. Hosts that support virus circulation indirectly by enabling tick reproduction are different species of wild
and domestic mammals (foxes, bats, hares, deer, wild boar, sheep, cattle, goats, and dogs). Humans are incidental
and dead-end hosts. In addition to being bitten by an infected tick, in endemic areas humans can also acquire TBE
infection by consuming infected raw dairy products [1, 3].

Every year, the TBE virus causes thousands of cases of neuroinvasive illness in humans across Europe and Asia
and is becoming a growing public health concern in Europe and other parts of the world. In recent decades, the
number of human TBE cases in endemic regions of Europe has increased, endemic areas have spread northwards
and to higher altitudes and new foci have emerged. TBE has also become an international public health problem
due to increasing mobility and increased travel to endemic areas [4-6]. Possible reasons for the increasing
reported incidence of TBE and its spread to new areas are global change, including climate and socio-economic
change, maodification to habitat structure and wildlife community composition resulting in an increasing abundance
of deer, greater public awareness and improved reporting and diagnosis [4, 6-8].

Approximately two-thirds of human TBE virus infections are asymptomatic. In clinical cases, TBE often has a
biphasic course. The first phase is associated with non-specific symptoms (such as fever, fatigue, headache,
myalgia, or nausea). This phase is followed by an afebrile asymptomatic interval that precedes the second phase,
when the central nervous system is affected (such as meningoencephalitis, myelitis or paralysis). The western
European subtype is associated with milder disease, mortality rates of 0.5%—-2%, and severe neurologic sequelae
in up to 10% of patients. The far eastern subtype is associated with monophasic illness, with no asymptomatic
interval preceding the onset of neurological disease, mortality rates of up to 20% and higher rates of severe
neurologic sequelae [9]. There is no specific treatment for TBE, but an inactivated vaccine is available for
prevention. Modern vaccines are safe and the rate of protection is over 95% [10].

TBE clinical cases do not have distinct symptoms and their diagnosis needs laboratory confirmation. TBE cases are
routinely confirmed through detection of specific anti-TBE virus antibodies in serum or cerebrospinal fluid (CSF)
through enzyme-linked immunosorbent assay (ELISA), immunofluorescence assay (IFA) or haemagglutination
inhibition (HI) [11]. Methods based on detection of TBE virus genetic material have limited use in clinical practice
due to the short duration of viraemia. The limitation of serological methods is the cross-reactivity with antibodies
directed to other flaviviruses. Application of the method of choice for flavivirus differentiation, the virus
neutralisation assay, is especially recommended in regions where co-circulation of other flaviviruses has been
documented.

Despite increasing awareness of TBE, a greater understanding of the true magnitude of this disease in Europe is
needed. Some initiatives have been already undertaken at European level. Recently a survey of vaccine
recommendations was performed within the framework of the Vaccine European New Integrated Collaboration
Effort (VENICE II) collaboration [12]. This survey addressed the availability of surveillance data and an
ascertainment of endemic areas. The European Network for Diagnostics of Imported Viral Diseases (ENIVD) has
collected data from EU countries on virological methods available to confirm TBE virus infection and availability of
epidemiological data on TBE [13, 14]. Collection via diagnostic laboratories is a principal — probably under-reported
— data source, complicated by varying criteria for serological diagnosis and patterns of test referrals. Other
potential sources of data include physician surveys, hospital records, and national surveillance systems.

Environmental conditions linked to global changes that affect the spatial and temporal distribution and dynamics of
TBE incidence in Europe have been identified and evaluated in a co-ordinated European approach under the EU
FP6 EDEN (Emerging Diseases in a Changing European Environment) project (http://www.eden-fpéproject.net/)
(2004-2010). The aim of this project was to provide predictive emergence and spread models on a global and
regional scale along with preventive early warning, surveillance and monitoring tools and scenarios.

In order to obtain a better understanding of the current magnitude of TBE in the EU and EFTA countries, the
current project aimed to summarise existing information on the occurrence of TBE. The specific objectives were to
characterise the different reporting systems for TBE in EU/EFTA countries; identify and assess the current
epidemiological situation for TBE; identify key risk areas for the disease and provide ECDC with data for its study
on burden of disease. First, an online survey was distributed to nominated national surveillance experts requesting
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information on TBE surveillance systems. Surveillance data were requested for the period 2000-2010 from
countries which implement TBE surveillance. Information on routinely collected surveillance data was
supplemented with published and unpublished data on TBE from environmental, animal and human sources,
covering the period 2000-2010.



Methods

The project was implemented using the following data collection methods (a detailed description of the project is
presented in Annex 1:

. On-line survey (questionnaire) regarding surveillance of TBE, microbiological methods and other
epidemiological data. The questionnaire was sent to all EU countries and three EFTA countries.

. A literature review of published data on TBE epidemiology in Europe.

. Collection of surveillance data from countries.

Survey on TBE data availability

The aim of the survey was to obtain an overview of TBE surveillance systems in the EU and EFTA countries. The
specific objectives of the survey were:

. to characterise the type and number of existing TBE surveillance systems, the type of data collected (case-
based/aggregated), the data availability on surveillance sensitivity and case definitions adopted in
surveillance systems;

. to collect information on laboratory tests used to diagnose suspected TBE cases, number of samples
processed each year for diagnosis of TBE cases, presence of reference laboratories and information about
External Quality Assurance (EQA) in relation to TBE diagnosis;

. to summarise information on reports of human cases of TBE which are not available in Medline, collect
information regarding special studies on TBE prevalence in animals or ticks which are not available in
Medline.

A standardised online questionnaire was developed (Annex 2). The questionnaires were tested by consortium
members and ECDC project coordinators. The pilot study was conducted in February 2011. After the pilot study,
the questionnaires were reviewed and amended and the on-line survey was prepared with the assistance of
EpiConcept in February 2011 and implemented on a VoozaNoo platform in March 2011.

The respondents from 27 EU Member States and three EFTA countries were identified through existing networks:
EDEN-TBD, VENICE II, ENIVD, and Med-Vet-Net. The list of initially selected respondents was sent to ECDC for
approval and the nominated person was able to delegate part of the work to relevant experts.

Collected data were analysed using Microsoft Excel and Epilnfo software to produce descriptive statistics.

Epidemiological TBE data collection

During the implementation of the TBE survey (described in detail above), respondents who indicated the
implementation of at least one TBE surveillance system were contacted by the project coordinator, on behalf of
ECDC, to ask whether they were willing to provide data collected through their surveillance system. Following the
discussion of potential concerns and clarification of details, the respondents were asked to provide case-based or
aggregated data covering the period 2000-2010. To assure possible future integration of the data with the
European Surveillance System (TESSy), the TESSy metadata specification was used. During February and March
2011, the TESSy team was consulted over the data format. The specification for aggregated data was also used for
the literature review — data extraction procedure.

Literature review on TBE data availability

The objective of the literature review was to identify and analyse published data on human cases of TBE occurring
in Member States and EFTA countries, and to study those articles which provided important information for
interpretation of disease risk in humans.

The literature search, covering the period 2000-2010, was performed using Medline, Embase, Global Health,
Cochrane Database of Systematic Reviews, and CAB Abstracts linked databases, through the German Institute of
Medical Documentation and Information (DIMDI, http://www.dimdi.de/static/en/index.html). The following search
string was used to retrieve relevant papers: (tick-borne encephalitis OR TBE OR TBEV) AND (surveillance OR
epidem$ OR inciden$ OR prevalen$ OR outbreak$ OR cluster$) (see Annex 1 for details).

Data from selected papers, including data on human cases, were retrieved using the TESSy-compatible aggregated
format. All possible aggregation variables were retrieved, prioritising year of onset, region of residence, gender and
age group.
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In addition, supportive evidence on TBE epidemiology in EU countries, including papers describing or evaluating
TBE surveillance systems, seroprevalence surveys of humans, animals and vector studies, were selected as a
supplementary source of information. Full papers were also retrieved for all these studies.

Where no surveillance data were available from a particular country, the data captured from the literature search
were used to assess the epidemiology of the disease. If surveillance data were available for a given country/region
during the specified period, the literature cases were omitted.

A complementary literature search was conducted to identify publications relevant for estimating the risk of TBE in
European countries that might have been omitted during the initial literature review. New articles were identified
by reviewing the references of the previously identified publications, screening titles, year of publication and
abstracts. The articles were recognised on the basis of prior established inclusion criteria. Additionally, countries
were requested to provide references relating to their country. The identified publications were analysed
thoroughly and a decision taken on inclusion/exclusion. Those included were assessed and categorised according
to whether data could be extracted on human cases or whether they contained information to help analyse the risk
of TBE.



Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Results
Survey on TBE data availability

Among the 30 participating countries, 20 (67%) had developed surveillance systems for TBE. Comprehensive
surveillance exists in 18 countries (60%). In France, there is a special form of surveillance carried out by the
National Reference Centre for Arboviruses. Meanwhile, in Belgium, a sentinel system has been developed with
voluntary reporting of TBE cases.

In 18 countries (60%) surveillance is implemented at national level, in one country at sub-national level, and in
Italy, the system operates at national level but in practice it is only implemented in those regions where the
disease is endemic. There is mandatory reporting of TBE cases in 16 countries (53%), voluntary reporting in one
country and undefined reporting in three countries (Figure 1, Table 1).

Figure 1. Overview of TBE surveillance implemented in EU/EFTA countries
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Table 1. Type of TBE surveillance in EU/EFTA countries

Type of surveillance System operating Type of reporting

Austria Comprehensive At national level Mandatory
Belgium Sentinel At national level Voluntary
Czech Republic Comprehensive At national level Mandatory
Denmark Comprehensive At national level Not well defined
Estonia Comprehensive At national level Mandatory
Finland Comprehensive At national level Mandatory
France National Reference Centre for Arboviruses At national level Not well defined
Germany Comprehensive At national level Mandatory
Greece Comprehensive At national level Mandatory
Hungary Comprehensive At national level Mandatory

Italy Comprehensive Other Not well defined
Latvia Comprehensive At national level Mandatory
Lithuania Comprehensive At national level Mandatory
Norway Comprehensive At national level Mandatory
Poland Comprehensive At national level Mandatory
Romania Comprehensive At sub-national level Mandatory
Slovakia Comprehensive At national level Mandatory
Slovenia Comprehensive At national level Mandatory
Sweden Comprehensive At national level Mandatory
Switzerland Comprehensive At national level Mandatory

*The following countries have not developed TBE surveillance systems: Bulgaria, Cyprus, Iceland, Ireland, Luxembourg, Malta, the
Netherlands, Portugal, Spain and United Kingdom.

Data for surveillance purposes are derived from varied sources, mainly from hospital physicians, general
practitioners and laboratory reports (Table 2).

Table 2. Sources of TBE surveillance data in EU/EFTA countries

I Source of data

- : Reporting of
Sy general | hosital | | decthefrom | Laboratory | Death register
practitioners physicians diseases
Austria v v v v
Belgium v
Czech Republic v v v v
Denmark v v v
Estonia v v v
Finland v
France v
Germany v
Greece v v v
Hungary v v v v v
Italy v v
Latvia v v
Lithuania v v v v
Norway 4 v v
Poland v v v
Romania v
Slovakia v v v v
Slovenia v v v v
Sweden v v v
Switzerland v v v
Number of countries 15 16 7 15 2



Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Eight countries report all clinical forms of TBE. All symptomatic cases (including tick-borne fever) are registered in
three countries. In nine countries only cases with central nervous system involvement are registered. The clinical
syndromes routinely reported to surveillance are summarised in Table 3.

Table 3. Type of TBE cases routinely reported in EU/EFTA countries with surveillance

Types of cases routinely reported
Country All cases including All symptomatic cases °“".’,§‘,’3§f. ;" itI;tte:e:‘:ntral
asymptomatic infection including tick-borne fever inv olvesnz "

Austria v
Belgium 4

Czech Republic v
Denmark 4

Estonia v

Finland 4

France v
Germany v

Greece v
Hungary v
Ttaly v

Latvia 4

Lithuania 4

Norway v

Poland v
Romania v
Slovakia v

Slovenia v
Sweden v
Switzerland v

Number of countries 8 3 9

A case definition of TBE is used for surveillance purpose in 10 countries (Table 4). Four countries use a possible,
probable and confirmed case classification, while five countries only use a confirmed case classification.

Table 4. List of countries with case definition for TBE used in surveillance system with indication of
the starting date and the case classification used. (Detailed description of the case definitions appears in

Annex 3).
_ Case classification

Austria 2009 v
Czech Republic Unknown v
Estonia 2004 v v
Finland Unknown 4
Germany Unknown v
Norway 2008 v
Poland 2005, revised in 2009 v 4 4
Romania 2008, revised in 2011 v 4 4
Sweden 2004 v v v
Switzerland 1988, revised in 2007 v v v

Case-based surveillance data are collected in twenty countries (67%). The type of data collected varies in
particular countries and mostly contains information on demographic variables, notification source (general
practitioner, hospital, laboratory, other), laboratory test details and date of notification (Table 5).
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Table 5. Variables collected for TBE cases in EU/EFTA countries (n=20) indicating the number of
countries using the variable (See Annex 4 for more details).

Type of case-based data

Notification source (general practitioner, hospital, laboratory, other) 19
Date of notification 19
Presumed date of infection 17
Case classification (according to the case definition) 7
Demographic variables (age, gender) 20
Geographical location of residence: Eurostat NUTS1 (usually country regions) 14
Geographical location of residence: Eurostat NUTS2 (usually country provinces) 10
Geographical location of residence: Eurostat NUTS3 (usually districts or counties) 17
Geographical location of presumed exposure: Eurostat NUTS1 (usually country regions) 10
Geographical location of presumed exposure: Eurostat NUTS2 (usually country provinces) 9
Geographical location of presumed exposure: Eurostat NUTS3 (usually districts or counties) 11
Exposure to tick-bite(s) 14
Occupational exposures 10
Information of presumed vehicle of infection (uncooked dairy products) 10
Hospitalisation 16
Laboratory test details 17
Clinical signs/symptoms 11
Clinical complications 8
Outcome (dead/alive/disabled) 15
Vaccination status 14
Imported case 16

In the survey the countries were asked to assess the sensitivity of their TBE surveillance and provide the
specific methods used to measure this attribute (capture-recapture analysis, mathematical modelling and
comparison of different sources). Of the 20 countries with TBE surveillance systems only Germany used
capture-recapture analysis and in Poland the sensitivity of the surveillance system was assessed by
comparing different sources. Representatives of twelve countries subjectively assessed their surveillance
systems as national with fair sensitivity; two assessed their systems as national with important regional
differences in sensitivity; one as national with overall low sensitivity; one as regional with very low sensitivity
and one as regional with fair sensitivity (Table 6).

Table 6. Sensitivity of TBE surveillance in EU/EFTA countries assessed by the respondents of the
questionnaire.

County |surveillance sensitivity

Austria National, fair sensitivity

Belgium Other

Czech Republic National, fair sensitivity

Denmark National, fair sensitivity

Estonia National, fair sensitivity

Finland National, fair sensitivity

France Unknown

Germany Unknown

Greece National, fair sensitivity

Hungary National, overall low sensitivity

Italy Regional, very low sensitivity

Latvia National, fair sensitivity

Lithuania National, fair sensitivity

Norway National, fair sensitivity

Poland National, important regional differences in sensitivity
Romania Regional, fair sensitivity

Slovakia National, important regional differences in sensitivity
Slovenia National, fair sensitivity

Sweden National, fair sensitivity

Switzerland National, fair sensitivity
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Microbiological methods used for TBE diagnosis

Out of 30 participating countries 26 indicated that laboratory confirmation is used for TBE cases on their territory.
In Malta, Portugal and Cyprus there is no possibility for laboratory confirmation of TBE cases.

Laboratory tests used to diagnose suspected TBE cases differ depending on the country. The most popular tests to
confirm TBE are ELISA and RT-PCR. Detailed information on microbiological methods is presented in Table 7 below.

Table 7. Laboratory test used for diagnosis of TBE cases in EU/EFTA countries

(EUSA | FA | WA | OT | WB | NT_|REPR VI | SQ
Austria v v v v v
Belgium
Bulgaria
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Latvia
Lithuania
Netherlands
Norway
Poland
Romania
Slovakia
Slovenia
Spain
Sweden
Switzerland
United Kingdom
Total

v
v v v

v v
v

AENENEN

NN NN NENENEN

\
\
<]
\
\

v

AN NN N YN NN N NI NI NI NN

ANIENEENEENENEN
AN

v
7 4 4 1 7 16 8 8

* No information was available for Italy and Luxembourg, Greece did not provide information on the tests used.

**E] ISA: enzyme-linked immunosorbent assay, IFA: immunofluorescence assay, HIA: haemagglutination inhibition assay, CFT:
complement fixation test; WB: Western blot; NT: neutralisation test; RT-PCR: reverse transcriptase polymerase chain reaction; VI:
virus isolation; SEQ: sequencing.

N
w

Accessibility to laboratories which can perform diagnostic tests for TBE varies among countries. Countries with
high-risk areas (where TBE virus circulation is notably intensive) have the largest number of laboratories, e.g.
Czech Republic, Poland and Estonia. In seven countries there is one laboratory which performs diagnostic tests for
TBE cases, in eight countries there are 2-5 laboratories, and in eight countries more than five laboratories (Table
8). A total of 15 countries have reference laboratories for TBE. Eight of them are officially nominated by the
respective ministries of health for reference diagnostics (Austria, Bulgaria, Germany, Hungary, Lithuania, Norway,
Spain, and Switzerland).

The number of processed samples for diagnosis of TBE cases in the country laboratories ranges from fewer than
100 in seven countries to more than 1 000 in five countries. Microbiological testing results are reconciled (linked)
with epidemiological case reports and available at the national level in 18 countries . Detailed information for each
country is presented in Table 8 below.
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Table 8. Number of laboratories and samples processed for TBE diagnosis in EU/EFTA countries.

Microbiological testing

Country Numberef | eference |, Numberof | resusrecancied with
ratories reports

Austria >5 One >1000 Yes
Belgium N/A One Unknown No
Bulgaria 1 One <100 Yes
Czech Republic >5 One 750-<1000 Yes
Denmark 1 N/A <100 No
Estonia >5 N/A 250-<500 Yes
Finland 2-5 N/A Unknown Yes
France 2-5 N/A 100-<250 No
Germany >5 One >1000 Yes
Greece N/A N/A Unknown No
Hungary 1 One >1000 Yes
Ireland 1 N/A <100 Yes
Italy >5 More than one Unknown No
Latvia 2-5 One >1000 Yes
Lithuania 2-5 One 500-<750 Yes
Luxembourg N/A Unknown Unknown Unknown
Netherlands 2-5 N/A <100 No
Norway 2-5 One 100-<250 Yes
Poland 2-5 One 750-<1000 Yes
Romania 2-5 N/A <100 Yes
Slovakia >5 One 250-<500 Yes
Slovenia 1 N/A 250-<500 No
Spain 1 One <100 Yes
Sweden >5 One >1000 Yes
Switzerland >5 One Unknown Yes
United Kingdom 1 N/A <100 Yes

In nine countries, reference laboratories participated in an international External Quality Assurance (EQA) in
relation to TBE diagnosis. Five of them had undergone two to four EQA within five years, two countries had
participated in just one EQA and one country in five (Table 9).

Table 9. Participation of TBE reference laboratories in international External Quality Assurance

EQA frequency over five years Latest EQA

Austria 2-4 2010

France 1 More than two years ago
Hungary 2-4 2009

Italy Unknown Unknown
Lithuania 5 2010

Norway 2-4 2011

Slovakia 2-4 2010

Spain 1 More than two years ago
Sweden 2-4 2010

11
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Literature review on TBE data availability

Of the 1 050 abstracts selected on TBE, 125 met the inclusion criteria, 913 were excluded and 12 full texts were
not available. The most common reason for exclusion was that the abstracts discussed issues that were not
concordant with the objectives of the study (Annex 5). During the complementary literature review a total of 15
publications were identified: data could be extracted from seven articles, two papers investigated TBE risk using
seroprevalence in humans and six discussed the prevalence of the TBE virus in animals and ticks.

In total 86 publications provided data on human cases and data could be extracted from 73 articles. Information
on animals and vectors was presented in 54 articles and 13 articles were devoted to serological surveys of humans
(Table 10).

Table 10. Abstracts on TBE fulfilling inclusion criteria by study type and subject

Abstract fulfilled inclusion e
Study type criteria
TBE in humans TBE in animals, vector

Case report 16 16
Case series 29 29

Cross-sectional

Cohort

Case-control 1 1

Serological survey 16 13 3
Outbreak report 2 2

Other or unknown 76 25 51
Total 140 86 54

During the 10-year period evaluated, 72% of the articles on TBE risk came from 20% (6) of the countries with high
endemic TBE virus circulation: Czech Republic, Germany, Lithuania, Slovenia, Sweden and Switzerland. The
majority of articles referred to the risk of TBE in Germany (Annex 5).
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Overview of TBE epidemiology in EU/EFTA countries

To obtain an overview of TBE epidemiology in Europe, surveillance data sent by countries were used (13 countries,
n = 12 344), along with summary data provided by several countries for the purpose of this report (four countries,
n = 17 741) (Table 11).

Table 11. TBE surveillance data availability in EU/EFTA for the period 2000-2010

Period for which TBE data are Number of cases provided by countries for the purpose of
Country available the report

Aggregated | Case-based | | _Aggregated’
113 656

Austria 2000-2001 2002-2010

Belgium® 2000-2010

Bulgaria®

Cyprus®

Czech Republic 20002010 7371
Denmark 2001-2010 44

Estonia 2000-2007 2008-2010 1471 470

Finland 20002010 304

France® 2000-2010

Germany 2001-2010 3126
Greece®

Hungary 2000-2010 686

Iceland®

Ireland®

Italy 2001-2010 159

Latvia 2000-2006 2007-2010 1928 1177

Lithuania 2000-2009 2010 612 4449
Luxembourg®

Malta®

Netherlands®

Norway 20002010 62

Poland 2000-2010 2680

Portugal®

Romania 2008-2010 14

Slovakia 2000 2001-2010 184 698

Slovenia 2000-2010 2795
Spain®

Sweden 2005-2010 1086

Switzerland® 2000-2010

United Kingdom®

Total number - - 4603 7741 17741

No cases; °No TBE surveillance; “No data provided; “Data provided in the format of the project. This format is based on TESSy
metadata specifications.

During the 2000-2010 period, the overall number of reported TBE cases (all case definitions combined) stayed
relatively stable, with notable increases in 2003, 2006 and 2009-2010 (Figure 2). The Czech Republic reported 25%
of all reported cases, Lithuania 15%, Latvia and Germany 11% each and Slovenia 10%. In Europe, TBE cases
occurred more commonly among men than women and the number of reported cases increased with age (Figure

3). The majority of cases reported during 2000-2010 showed disease onset between July and October (Figure 4).
However, seasonal data are missing for the countries that reported the most cases.

Figure 5 presents an overview of the TBE situation in Europe. The level of spatial precision and the time window of
the reported data differed according to the country. The incidence is based on the place of residence of the patient
— which might be different to the place of infection — because information on place of infection was not
systematically available. Areas with very low incidence might be artefacts. The map shows that the key risk areas
for TBE are located in central and eastern Europe (notably the Baltic states) and the Nordic countries, extending to
Switzerland in the west of Europe and to northern Italy and the Balkan countries in the south. Data retrieved from
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the literature for France revealed 29 cases between 2000 and 2006 and identified Alsace as the main risk area
(data not displayed on the map, Annex 5).

Summarised information for each country that implemented TBE surveillance is presented in the Country profiles
section. The country profiles have not been prepared for countries where no surveillance was implemented during
the period 2000-2010, and consequently no systematically recorded information on TBE risk could be presented.
These countries are: Bulgaria, Cyprus, Iceland, Ireland, Luxembourg, Malta, the Netherlands, Portugal, Spain, and
United Kingdom. The figures for each country reflect the level of detail available on the basis of the information
provided. Additional information is provided by country based on the literature search. During the literature review
three publications were identified that could help to estimate the risk of TBE in countries where no surveillance
system exists [15-17]. These articles provide information for Luxembourg, Netherlands and Spain.

Figure 2. Number of TBE cases, regardless of the applied case definition, by year reported in 16
EU/EFTA countries, 2000-2010 (n= 29 381).
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NOTE: The figure is based on data provided by Austria, Czech Republic, Denmark (no data for 2000), Estonia, Finland, Germany
(no data for 2000), Hungary, Italy (no data for 2000), Latvia, Lithuania, Norway, Poland, Romania (data covering 2008-2010),
Slovakia, Slovenia, and Sweden (data covering 2005-2010).

Figure 3. Number of TBE cases, regardless of the applied case definition, by age group and gender
reported in 16 EU/EFTA countries, 2000-2010 (n= 22 378).
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NOTE: Figure is based on data provided by Austria, Czech Republic, Denmark (no data for 2000), Estonia, Finland, Germany (no
data for 2000), Hungary, Italy (no data for 2000), Latvia, Lithuania, Norway, Poland, Romania (data covering 2008-2010),
Slovakia, Slovenia, and Sweden (data covering 2005-2010).

14



Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Figure 4. Number of TBE cases, regardless of the applied case definition, by month of onset reported
in nine EU/EFTA countries, 2000—-2010 (n= 7 083).
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NOTE: Figure is based on data from Denmark (no data for 2000), Estonia, Finland, Latvia, Lithuania, Poland, Romania (data
covering 2008-2010), Slovakia, and Sweden (data covering 2005-2010).
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Figure 5. TBE average annual incidence rate per 100 000 inhabitants in the EU/EFTA. (A) At country
level, (B) at lower administrative level NUTS 2 (Italy) or NUTS 3.
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Note: The maps are based on the following data:

1. Surveillance data submitted by the following countries: Austria (2000-2010, n=769), Denmark (2001-2010, n=28), Estonia
(2008-2010, n=469), Finland (2000-2010, n=304), Hungary (2000-2010, n=686), Italy (2001-2010, n=1589), Latvia (2007—
2010, n=1 177), Lithuania (2010, n=612), Norway (2000-2010, n=53), Poland (2000-2010, n=2 680), Romania (2008-2010,
n=14), Slovakia (2000-2010, n=790), Sweden (2005-2010, n=1 086). Additionally the map contains surveillance figures
provided for the report by Czech Republic (2000-2010, n=6 583), Germany (2000-2010, n=3 126) and Slovenia (2000-2010,
n=2 795). The administrative level to which the data referred was dependent on the accuracy of the country data.

2. Population data were retrieved from Eurostat (http.//epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/). The
missing value of NUTS2 and NUTS3 population were computed. Over the study period a linear regression was applied for
each spatial unit using STATA 10. Both graphical and statistical cross—checks were made to control potential outliers after
extrapolation.
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Country profiles

Austria

The information below is based on the TBE surveillance survey (Table 12) and aggregated surveillance data
provided by the country (n=769). TBE is endemic in all of Austria’s federal states. In the pre-vaccination era,
before 1980 [18], the numbers of hospitalised TBE cases recorded annually ranged from 300 to 700. Today,
vaccination coverage is at about 85% of the total population in Austria which — because of the effectiveness of the
vaccine [10] — has led to a dramatic decline in the disease in Austria, with the numbers of annual cases ranging
from 50 to 100 in the last decade (Figure 6). A majority of the cases reported are males and the number of cases
increase with age (Figure 7).

The incidence of TBE in the unvaccinated population is similar to that in the pre-vaccination era (approximately five
per 100 000 inhabitants) indicating that — despite the lower numbers of human cases — virus circulation in nature
has not waned.

Austria has more than five laboratories offering TBE diagnosis and they process over 1 000 samples annually.

Data on human cases were extracted from seven articles [13, 19-24]. Two papers investigated TBE risk using
alternative methods to human surveillance during the period 2000-2010. One article investigated the diagnostic
and epidemiological aspects of viral encephalitis in dogs [25]. The analysis of CSF was performed on 112 out of
119 subjects involved in the study. TBE infection was confirmed in eight dogs. The other study aimed at
determining the prevalence of TBE virus in a tick population in the district of Burgenland [26]. Overall, 306 ticks
were examined for the presence of TBE virus. None of them was positive for the TBE virus.

Table 12. Overview of TBE surveillance in Austria

ndicator ________________lpeseripton

Type of surveillance Comprehensive

Type of reporting Mandatory

Type of data recorded Case-based

Cases routinely reported Cases with CNS infection

Case definition Yes

Provision of surveillance data Aggregated (2000-2001), case-based (2002-2010)
Estimated sensitivity of surveillance National, fair sensitivity

Reference laboratory Institute of Virology, Medical University of Vienna

http://www.virologie.meduniwien.ac.at

Figure 6. Number of TBE cases (bars) and incidence per Figure 7. Number of TBE cases by gender and age, Austria
100 000 inhabitants (line) by year, Austria (n=769) (n=656, data from 2000—2010 pooled)
120 -3 200 ¢

-
@ o
S o

Number of cases
[oa)
o

40

20

150

100 -
HFemale

—
Incidence per 100 000 inhabitants

Number of cases

II ' ' 50

0. AN ] L

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 09 1019 2029 30-39 4049  50-59 60+
Age group

Year

17



Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Belgium

The information below is based on the TBE surveillance survey (Table 13). During 2000-2010, there were no TBE
cases reported. TBE is not known to be endemic in Belgium. Despite having climatic and environmental conditions

that are conducive to the circulation of the TBE virus, no autochthonous cases of TBE have ever been reported in
Belgium.

There is one reference laboratory, located within the National Reference Laboratory for Vector-borne Diseases in
Brussels.

During the period 2000-2010, there was one paper which investigated TBE risk in humans. The objective of the
study was to identify the TBE cases among patients with a viral CNS infection of unknown etiology [27]. Overall,
233 sera and/or CSF samples from eight centres in Belgium, France, the Netherlands and Sweden were examined
for the presence of the TBE virus. None of the four patients from Belgium were confirmed as a TBE case.

Table 13. Overview of TBE surveillance in Belgium

Type of surveillance Sentinel

Type of reporting Voluntary

Type of data recorded Case-based

Cases routinely reported All cases

Case definition N/A

Provision of surveillance data N/A

Estimated sensitivity of surveillance N/A

Reference laboratory National Reference Laboratory for Vector-borne Diseases, Queen Astrid

Military Hospital, Brussels
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Czech Republic

The information below (Table 14) is based on the TBE surveillance survey and summary figures provided by the country.
TBE is endemic in the Czech Republic and 500-1 000 cases are reported annually (Figure 8 and Figure 9). The Czech
Republic is one of the countries with the highest incidence of TBE in Europe. TBE affects the whole country but the risk is
significantly higher in the South Bohemian region (Figure 10).

There are more than five laboratories offering TBE diagnosis and they process between 750 and 1 000 samples annually.

Data were extracted on human cases from nine articles [13, 22—24, 28-32]. During the period 2000-2010, there were
six papers investigating the risk of TBE using alternative methods to human surveillance. One of them focused on the
epidemiological monitoring of seroprevalence in humans residing in Rimov [33]. A total of 280 subjects were examined.
Seropositivity to the TBE virus was estimated at 16%. The findings resulted in increased vaccination coverage (from 15%
to 65%) in the given community. The remaining five articles examined the relationship between geographical factors and
the distribution of ticks [34-38]. Overall, 11 541 ticks were tested for the presence of the TBE virus. The sampling was
conducted in the South Bohemian region and the northern Moravian, Sumava and KrkonoSe mountains. The studies
confirmed the shift of Ixodes ricinus to higher altitudes, which may lead to the expansion of the TBE risk area.

Table 14. Overview of TBE surveillance in the Czech Republic

e

Type of surveillance Comprehensive

Type of reporting Mandatory

Type of data recorded Case-based

Cases routinely reported Cases with CNS infection

Case definition Yes

Provision of surveillance data No, summary figures for this report

Estimated sensitivity of surveillance National, fair sensitivity

Reference laboratory National Reference Laboratory for Arboviruses, Institute of Public Health, Ostrava
Figure 8. Number of TBE cases (bars) and incidence per Figure 10. TBE average annual incidence rate per 100 000
100 000 inhabitants (line) by year, Czech Republic (n=7 371) inhabitants by NUTS3, Czech Republic (n=6 583, period
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Figure 9. Number of TBE cases by gender and age, Czech
Republic (n=7 371, data from 2000—2010 pooled)
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Denmark

The information in Table 15 below is based on the TBE surveillance survey and case-based surveillance data
provided by the country (n=44). In Denmark, TBE occurs sporadically, with 5-10 cases reported annually (Figure
11 and Figure 12). The island of Bornholm in the Baltic Sea is recognised as an area where TBE is endemic (Figure
13). TBE is not a notifiable disease in Denmark. The occurrence of TBE cases is monitored by the Department of
Virology at the National Institute for Health Data and Disease Control (Statens Serum Institut). This is the only
laboratory in Denmark performing diagnostics of TBE infections and it processes less than 100 samples annually.

Data on human cases were extracted from three articles [23, 24, 39]. During the period 2000-2010, three papers
investigated TBE risk using alternative methods to human surveillance. Two of them examined the prevalence of TBE
virus antibodies in animals [40, 41]. A total of 354 blood samples were collected from different regions of Denmark. The
seroprevalence was 8.7% in roe deer and 30.4% in dogs. The third study attempted to determine the prevalence of TBE
virus in ticks [42]. Overall, 810 ticks were collected and tested for TBE virus on Bornholm and 20 of them were found
positive.

Table 15. Overview of TBE surveillance in Denmark

e

Type of surveillance Comprehensive
Type of reporting Not well-defined
Type of data recorded Case-based
Cases routinely reported All cases
Case definition No
Provision of surveillance data Case-based (2001-2010)
Estimated sensitivity of surveillance National, fair sensitivity
Reference laboratory No
Figure 11. Number of TBE cases (bars) and incidence per Figure 13. TBE average annual incidence rate per 100 000
100 000 inhabitants (line) by year, Denmark (n=44) inhabitants by place of exposure (NUTS3), Denmark (n=28,
period 2001-2010)
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Figure 12. Number of TBE cases by gender and age, Denmark ~
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Estonia

The information in Table 16 below is based on the TBE surveillance survey and case-based and aggregated
surveillance data provided by the country (n=1 941). In Estonia TBE is endemic and 150-250 cases are reported
annually (Figures 14 and 15). Estonia ranks among the countries with the highest incidence of TBE in Europe. The

majority of TBE cases occurred in the western part of the country (Figure 16). A surveillance case definition has
been in use since 2004.

Estonia has more than five laboratories offering TBE diagnosis, processing between 250 and 500 samples annually.

Data were extracted on human cases from five articles [13, 23, 24, 43, 44]. During the period 2000-2010, two
papers investigated TBE risk using alternative methods to human surveillance. Both of them discussed the genetic
analysis of TBE virus strains [45, 46]. The results confirmed the co-circulation of the three known TBE virus
subtypes in Estonia: European, Far-Eastern and Siberian.

Table 16. Overview of TBE surveillance in Estonia

T

Type of surveillance Comprehensive

Type of reporting Mandatory

Type of data recorded Case-based

Cases routinely reported All symptomatic cases (including tick-borne fever)

Case definition Yes (since 2004)

Provision of surveillance data Aggregated (2000-2007), case-based (2008—2010)

Estimated sensitivity of surveillance National, fair sensitivity

Reference laboratory No
Figure 14. Number of TBE cases (bars) and incidence per Figure 16. TBE average annual incidence rate per 100 000
100 000 inhabitants (line) by year, Estonia (n=1 941) inhabitants by NUTS3, Estonia (n=469, period 2008-2010)

300 r25

TBE incidence
[ > 05-40
L 20 B >40-85

: Il -e5- 185

‘ F _ .- s
N u N K
N I
100
. _
5 I s

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 *

250

Number of cases
G S
o o

G

per 100 000

=
5]

1=}
v

o

Year

Figure 15. Number of TBE cases by gender and age, Estonia
(n=1 941, data from 2000—-2010 pooled)
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Finland

The information in Table 17 below is based on the TBE surveillance survey and case-based surveillance data provided by
the country (n=304). In Finland, TBE is endemic, with 20—-40 cases reported annually (Figures 17 and 18), the majority of
which come from the Aland Islands (Figure 19).

There are between two and five laboratories offering TBE diagnosis.

Data on human cases were extracted from five articles [13, 23, 24, 47, 48]. During the period 2000-2010, five papers
investigated TBE risk using alternative methods to human surveillance. Three of them focused on mapping the
distribution of the tick species and the different TBE virus subtypes [49-51]. A total of 3 128 ticks were collected: the
prevalence of the TBE virus ranged from 0.1% in the Turku archipelago to 3.3% in the Kokkola archipelago. The
remaining two papers discussed the screening of rodents and wild birds for viral pathogens such as the TBE virus. The
TBE virus infection was confirmed in 24 out of 202 rodents [52]. None of the birds examined tested positive for the TBE
virus [53]. The study concluded that the role of migratory birds in transmitting ticks infected with the TBE virus should
not be underestimated.

Table 17. Overview of TBE surveillance in Finland

e S

Type of surveillance Comprehensive
Type of reporting Mandatory
Type of data recorded Case-based
Cases routinely reported All cases
Case definition Yes
Provision of surveillance data Case-based (2000-2010)
Estimated sensitivity of surveillance National, fair sensitivity
Reference laboratory No
Figure 17. Number of TBE cases (bars) and incidence per Figure 19. TBE average annual incidence rate per 100 000
100 000 inhabitants (line) by year, Finland (304) inhabitants by NUTS3, Finland (n=304, period 2000—-2010)
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Figure 18. Number of TBE cases by gender and age, Finland
(n=304, data from 2000—2010 pooled)
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France

The information in Table 18 below is based on the TBE surveillance survey. A few cases of TBE are reported in
France annually. There are between two and five laboratories offering TBE diagnosis, processing around 100-250
samples annually. One reference laboratory is located at the National Reference Centre for Arboviruses in Paris.

Data on human cases were extracted from three articles [23, 54, 55]. One article investigated TBE risk on the basis
of the seroprevalence of TBE virus among occupationally exposed forest workers in eastern France [56]. Overall,
2 975 individuals were examined for the presence of the TBE virus. The prevalence of the TBE virus was estimated

at 3.4%. Among the provinces included in the study, the highest seroprevalence was observed in Alsace (26.9%)
and Lorraine (16.5%).

Table 18. Overview of TBE surveillance in France

ndicator ____________Desaripton |

Type of surveillance Other (National Reference Centre for Arboviruses)

Type of reporting Not well defined

Type of data recorded Case-based

Cases routinely reported Cases with CNS infection

Case definition No

Provision of surveillance data N/A

Estimated sensitivity of surveillance N/A

Reference laboratory National Reference Centre for Arboviruses, Paris
http://www.pasteur.fr
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Germany

The information in Table 19 below is based on the TBE surveillance survey and summary figures provided by the
country (Figures 20 and 21). TBE is known to be endemic in Germany and high-risk areas are located in Bavaria
and Baden-Wiirttemberg. There are more than five laboratories offering TBE diagnosis and they process over

1 000 samples annually. A veterinary reference laboratory is located at the Friedrich Léffler Institute in Jena, and a
consultant laboratory for human disease at the Robert Koch Institute in Berlin.

Data on human cases were extracted from sixteen articles [13, 23, 24, 57-69]. Thirteen papers investigated TBE
risk using alternative methods to human surveillance during the period 2000-2010. One of the articles investigated
seroprevalence in patients with suspected meningitis in Rhineland-Palatinate [70]. A total of 163 individuals were
included in the study. No TBE virus specific antibodies were detected. Another paper discussed the role of roe deer
as a host for Ixodes ticks [71]. A total of 91 roe deer were examined to estimate tick abundance. The objective of
five studies was to assess the prevalence of the TBE virus in ticks [72-76]. Overall, 11 640 ticks were collected in
the states of Thuringia, Saxony-Anhalt, Mecklenburg-Western Pomerania, Bavaria and Baden-Wiirttemberg. The
latter two regions are regarded to be TBE high-risk areas. The remaining five articles discussed serological
investigation for the presence of the TBE virus in animals [77-81]. The observed seroprevalence was: 2.9% in
horses, 2.6% in monkeys, 9% in sheep, 4.8% in goats, 42.7% in dogs and 10% in rodents.

Table 19. Overview of TBE surveillance in Germany

T

Type of surveillance Comprehensive

Type of reporting Mandatory

Type of data recorded Case-based

Cases routinely reported All cases

Case definition Yes

Provision of surveillance data No, summary figures for this report

Estimated sensitivity of surveillance N/A

Reference laboratory Consultant Laboratory on TBE, Robert Koch Institute, Berlin

www.rki.de/konsiliarlabor-fsme
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Greece

The information in Table 20 below is based on the TBE surveillance survey. During the period 2000-2010, there
were no TBE cases reported. Information on the epidemiology of TBE in Greece is limited.

During the period 2000-2010, one paper investigated the risk of TBE in humans. The objective of the study was to
identify TBE cases among healthy individuals and patients with central nervous system infection residing in the
prefectures of northern Greece [82]. A total of 1 223 individuals were examined for the presence of the TBE virus.

Among the healthy individuals seropositivity was estimated to be 2.06%. None of the patients was diagnosed as a
TBE case.

Table 20. Overview of TBE surveillance in Greece

hndenor—— oesrpuon

Type of surveillance Comprehensive

Type of reporting Mandatory

Type of data recorded Case-based

Cases routinely reported Cases with CNS infection
Case definition Yes

Provision of surveillance data N/A

Estimated sensitivity of surveillance National, fair sensitivity
Reference laboratory No
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Hungary

The information in Table 21 below is based on the TBE surveillance survey (and aggregated surveillance data
provided by the country (n=686, Figures 22 and 23). TBE is endemic in Hungary. Natural foci of TBE are present in
Transdanubia and the northern part of the country (Figure 24).

There is only one laboratory offering TBE diagnosis and it processes more than 1 000 samples annually. One
reference laboratory is located at National Reference Laboratory for Viral Zoonoses in Budapest.

Data on human cases were extracted from three articles [13, 24, 83]. One paper investigated the seroprevalence
of the TBE virus in domestic animals across north eastern Hungary [84]. A total of 400 subjects were examined for
the presence of the TBE virus. TBE infection was documented in 26.5% of cattle, 7.0% of sheep and 0% of horses.

Table 21. Overview of TBE surveillance in Hungary

Type of surveillance Comprehensive
Type of reporting Mandatory
Type of data recorded Case-based
Cases routinely reported Cases with CNS infection
Case definition No
Provision of surveillance data Aggregated (2000-2010)
Estimated sensitivity of surveillance National, overall low sensitivity
Reference laboratory National Reference Laboratory for Viral Zoonoses, Budapest
http://www.oek.hu
Figure 22. Number of TBE cases (bars) and incidence per Figure 24. TBE average annual incidence rate per 100 000
100 000 inhabitants (line) by year, Hungary (n=686) inhabitants by NUTS3, Hungary (n=686, period 2000—-2010)
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Figure 23. Number of TBE cases by gender and age, Hungary
(n= 686, data from 2000—2010 pooled)
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Italy

The information in Table 22 below is based on the TBE surveillance survey (and aggregated surveillance data
provided by the country (n=159, Figures 25 and 26). TBE incidence in Italy is very low and is restricted to the
central and north eastern part of the country (Figure 27). There are over five laboratories offering TBE diagnosis
and more than one reference laboratory in Italy: one national and several regional laboratories.

Data on human cases were extracted from six articles [23, 24, 85-88]. During the period 2000-2010, ten papers
investigated TBE risk using alternative methods to human surveillance. All studies were performed at regional level.
Four seroprevalence surveys were performed in humans, involving a total of 1 694 subjects in central and northern
Italy [89-92]. According to the results of these studies, the proportion of inhabitants positive for TBE virus
antibodies ranged from 0.1% in Tuscany to 4.3% in the Friuli-Venezia region. Additionally, four studies of TBE
virus detection in ticks [93-96] and four animal seroprevalence surveys were performed [94, 96-98], exclusively in
northern regions of Italy, where TBE cases are reported to the surveillance system. Results of the studies
confirmed circulation of the TBE virus in this region. In the south of Italy there is no evidence of disease presence,
but neither is there much evidence of its absence.

Table 22. Overview of TBE surveillance in Italy

e

Type of surveillance Comprehensive

Type of reporting Not well defined

Type of data recorded Case-based

Cases routinely reported All symptomatic cases (including tick-borne fever)

Case definition No

Provision of surveillance data Aggregated (2001-2010)

Estimated sensitivity of surveillance Regional, fair sensitivity

Reference laboratory Department of Infectious, Parasitic and Immune Mediated Diseases, Istituto

Superiore di Sanita, Rome
http://www.iss.it

Figure 25. Number of TBE cases (bars) and incidence per Figure 27. TBE average annual incidence rate per 100 000
100 000 inhabitants (line) by year, Italy (n=159) inhabitants by NUTS2, Italy (n=159, period 2001-2010)
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Figure 26. Number of TBE cases by gender and age, Italy
(n= 159, data from 2001-2010 pooled)
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Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Latvia

The information in Table 23 below is based on the TBE surveillance survey and case-based and aggregated
surveillance data provided by the country (n=3105, Figures 28 and 29). TBE is endemic in Latvia (Figure 30).

There are between two and five laboratories offering TBE diagnosis and they process more than 1 000 samples
annually. There is one reference laboratory, located at the Infectology Center of Latvia in Riga.

Data on human cases were extracted from five articles [13, 23, 24, 99, 100]. During the period 2000-2010, one
paper investigated TBE risk using alternative methods to human surveillance. The objective of the study was to
discuss the epidemiological situation in Latvia during 1993-2002 and to determine the prevalence of the TBE virus
in collected ticks [101]. The TBE virus prevalence observed in Ixodes ricinus was 1.8% in 2000, 1.7% in 2001 and
5.2% in 2002. The highest prevalence of TBE virus was observed in the central part of Latvia.

Table 23. Overview of TBE surveillance in Latvia

T

Type of surveillance Comprehensive

Type of reporting Mandatory

Type of data recorded Case-based

Cases routinely reported All cases

Case definition No

Provision of surveillance data Aggregated (2000-2006); case-based (2007-2010)
Estimated sensitivity of surveillance National, fair sensitivity

Reference laboratory Infectology Center of Latvia, Riga

http://www.lic.gov.lv

Figure 28. Number of TBE cases (bars) and incidence per Figure 30. TBE average annual incidence rate per 100 000
100 000 inhabitants (line) by year, Latvia (n=3 105) inhabitants by NUTS3, Latvia (n=1 177, period 2007-2010)
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Figure 29. Number of TBE cases by gender and age, Latvia
(n= 3 100, data from 2000-2010 pooled)
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Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Lithuania

The information in Table 24 below is based on the TBE surveillance survey, case-based data (n=612) and summary
figures provided by the country (Figures 31 and 32). Lithuania is one of the countries with the highest number of
reported TBE cases in Europe. TBE is present throughout Lithuania but the northern parts of the country are regarded to
be TBE foci (Figure 33). There are between two and five laboratories offering TBE diagnosis, processing between 500

and 750 samples annually. There is one reference laboratory, located at the National Public Health Surveillance
Laboratory in Vilnius.

Data on human cases were extracted from four articles [13, 23, 24, 102]. During the period 2000—2010, four papers
investigated TBE risk using alternative methods to human surveillance. One of them assessed the distribution of the TBE
virus in Lithuania on the basis of virus seroprevalence in healthy individuals from different parts of the country [103].
During 2000, a total of 1 488 serum samples were collected and examined for the presence of TBE virus. In all, 44 (3%)
samples were identified as seropositive. The remaining three articles discussed investigations into the presence of TBE
virus antibodies in household animals and ticks [104-106]. A total of 2 320 animals and 5 615 ticks were examined.
Antibodies to the TBE virus were found in 0.7% of goats, 4.2% of sheep and 2.4% of cows in 2001, 7.0% of horses,
10.8% of cattle, 8.1% of sheep, 8.1% of goats and 7.6% of dogs in 2000-2002 and 11.8% of goats in 2004.

Table 24. Overview of TBE surveillance in Lithuania

T

Type of surveillance Comprehensive

Type of reporting Mandatory

Type of data recorded Case-based

Cases routinely reported All cases

Case definition No

Provision of surveillance data Case-based (2010)

Estimated sensitivity of surveillance National, fair sensitivity

Reference laboratory National Public Health Surveillance Laboratory, Vilnius

http://www.nvspl.It

Figure 31. Number of TBE cases (bars) and incidence per Figure 33. TBE average annual incidence rate per 100 000
100 000 inhabitants (line) by year, Lithuania (n=4 449) inhabitants by NUTS3, Lithuania (n=612, period 2010)
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Figure 32. Number of TBE cases by gender and age, Lithuania
(n=612, case based data of 2010)
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Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Norway

The information in Table 25 below is based on the TBE surveillance survey and aggregated data provided by the country
(n=62, Figures 34 and 35). TBE, which was first diagnosed in 1998, occurs sporadically in Norway although parts of the
southern coast have been established as endemic (Figure 36).

There is only one laboratory offering TBE diagnosis and it processes less than 100 samples annually. There is one
reference laboratory, located at the Norwegian Institute of Public Health, Department of Virology, Division of Infectious
Medicine in Oslo.

Data on human cases were extracted from two articles [107, 108]. During the literature search no articles were identified
which would help to analyse the risk of TBE in Norway.

Table 25. Overview of TBE surveillance in Norway

o S e

Type of surveillance Comprehensive

Type of reporting Mandatory

Type of data recorded Case-based

Cases routinely reported All cases

Case definition Yes (2008)

Provision of surveillance data N/A

Estimated sensitivity of surveillance National, fair sensitivity

Reference laboratory Norwegian Institute of Public Health, Department of Virology , Division of

Infectious Disease Control, Oslo
http://www.fhi.no

Figure 34. Number of TBE cases (bars) and incidence per Figure 36. TBE average annual incidence rate per 100 000
100 000 inhabitants (line) by year, Norway (n=62) inhabitants by NUTS3, Norway (n=53, period 2000-2010)
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Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Poland

The information in Table 26 below is based on the TBE surveillance survey and case-based surveillance data provided by the
country (n=2 680). In Poland, TBE is endemic and 200-300 cases are reported annually (Figures 37 and 38), 90% from two
provinces neighbouring the Baltic States (Figure 39). A surveillance case definition has been in use since 2005. There are less
than five laboratories offering TBE diagnosis and they process between 500 and 1 000 samples annually. There is one reference
laboratory, located at the National Institute of Public Health in Warsaw.

Data on human cases were extracted from sixteen articles [13, 109-123]. During the period 2000-2010, seven papers
investigated TBE risk using alternative methods to human surveillance. In two studies seroprevalence in occupationally exposed
inhabitants of endemic eastern regions ranged from 25% [124] to 81% [125]. One study assessed the prevalence of TBE virus
antibodies in the general population [126]. This study revealed that seroprevalence among inhabitants from known endemic
regions (27/1037, 2.6%) is similar to that among inhabitants of non-endemic regions (12/461, 2.6%). Two studies investigated
the prevalence of TBE virus antibodies in household animals as a proxy for local TBE virus circulation [126, 127]. The proportion
of animals tested that had TBE virus antibodies ranged from 1.4% in non-endemic regions [126] to 16% in endemic regions
[127]. Three studies investigated the prevalence of TBE virus in host-seeking ticks [128-130]. As a result of these investigations,
between 1.6% [129] and 12.2% [130] of ticks collected tested positive, both in endemic regions and regions considered to be
TBE-free. To conclude, studies of seroprevalence and tick investigations have identified the TBE virus circulating in areas where

no human cases have been reported, thereby indicating variable sensitivity of human TBE surveillance.

Table 26. Overview of TBE surveillance in Poland

e S

Type of surveillance

Type of reporting

Type of data recorded

Cases routinely reported

Case definition

Provision of surveillance data
Estimated sensitivity of surveillance
Reference laboratory

Comprehensive
Mandatory

Case-based

Cases with CNS infection
Yes (2005)

Case-based (2000-2010)
50-75%

National Institute of Public Health-National Institute of Hygiene, Warsaw
http://www.pzh.gov.pl

Figure 37. Number of TBE cases (bars) and incidence per Figure 39. TBE average annual incidence rate per 100 000
100 000 inhabitants (line) by year, Poland (n=2 680) inhabitants by NUTS3, Poland (n=2 680, period 2000-2010)
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Year

(n=2 680, data from 2000—2010 pooled)

400

Number of cases
N w
o o
o o

-
1=}
o

r2

TBE incidence
| o

>0.0-05

- 15 I >05-40

—— M=

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

B > +0-85
B -85 185

per100000i

o
wn

0 100 200 Kilometers. © ECDC 2012 / SRS-EM/ EVD
© EuroGeographics for the administrative boundaries

HFemale
Male

0-9 10-19  20-29  30-39  40-49  50-59
Age group

60+

31



Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Romania

The information in Table 27 below is based on the TBE surveillance survey (and case-based surveillance data
provided by the country (n=14, Figures 40, 41 and 42). In Romania TBE occurs sporadically and information on its
epidemiology is limited.

A surveillance case definition has been in use since 2008 and was revised in 2011.

During the literature search no articles were identified which would help analyse the risk of TBE in Romania.

Table 27. Overview of TBE surveillance in Romania

e

Type of surveillance Comprehensive
Type of reporting Mandatory
Type of data recorded Case-based
Cases routinely reported Cases with CNS infection
Case definition Yes (2008, revised in 2011)
Provision of surveillance data Case-based (2008-2010)
Estimated sensitivity of surveillance Regional, fair sensitivity
Reference laboratory N/A
Figure 40. Number of TBE cases (bars) and incidence per Figure 42. TBE average annual incidence rate per 100 000
100 000 inhabitants (line) by year, Romania (n=14) inhabitants by NUTS3, Romania (n=14, period 2008-2010)
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Figure 41. Number of TBE cases by gender and age Romania
(n=14, data from 2008—2010 pooled)
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Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Slovakia

The information in Table 28 below is based on the TBE surveillance survey and case-based surveillance data provided by
the country (n=790). In Slovakia TBE is endemic. Around 60-80 cases are reported annually (Figures 43 and 44). TBEV
foci are found in the Carpathian and Pannonian regions (Figure 45).

There are more than five laboratories offering TBE diagnosis, processing between 250 and 500 samples annually. There
is one reference laboratory, the NRC for Arboviruses, located at the Public Health Authority of the Slovak Republic in
Bratislava.

Data on human cases were extracted from four articles [13, 23, 24, 131]. During the literature search no articles were
identified which would help to analyse the risk of TBE in Slovakia.

Table 28. Overview of TBE surveillance in Slovakia

e

Type of surveillance Comprehensive

Type of reporting Mandatory

Type of data recorded Case-based

Cases routinely reported All cases

Case definition No

Provision of surveillance data Aggregated (2000), case-based (2001-2010)

Estimated sensitivity of surveillance National, important regional differences in sensitivity

Reference laboratory NRC for Arboviruses, Public Health Authority of the Slovak Republic, Bratislava

http://www.uvzsr.sk

Figure 43. Number of TBE cases (bars) and incidence per Figure 45. TBE average annual incidence rate per 100 000
100 000 inhabitants (line) by year, Slovakia (n=790) inhabitants by NUTS3, Slovakia (n=698, period 2000-2010)
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Figure 44. Number of TBE cases by gender and age Slovakia
(n=698, data from 2000—2010 pooled)
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Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Slovenia

The information in Table 29 below is based on the TBE surveillance survey and summary figures provided by the
country. Slovenia is one of the countries with the highest reported number of TBE cases (Figure 46) and a large
part of the country is known to be endemic. The risk of infection is particularly high in the Gorenjska and Koroska
regions.

There is only one laboratory offering TBE diagnosis and this processes between 250 and 500 samples annually.

Data on human cases were extracted from nine articles [13, 23, 24, 132-137]. During 2000-2010 there was one
paper which investigated TBE risk using alternative methods to human surveillance. The objective of the study was
to estimate TBE virus infection in Slovenian ticks [138]. A total of 4 785 ticks were collected and examined during a
two-year period. The sampling was conducted in eight different parts of Slovenia. The presence of the TBE virus
was assessed at 0.54% in 2005 and 0.43% in 2006.

Table 29. Overview of TBE surveillance in Slovenia

Type of surveillance Comprehensive

Type of reporting Mandatory

Type of data recorded Case-based

Cases routinely reported Cases with CNS infection

Case definition No

Provision of surveillance data No, summary figures for this report
Estimated sensitivity of surveillance National, fair sensitivity

Reference laboratory No

Figure 46. Number of TBE cases (bars) and incidence per
100 000 inhabitants (line) by year, Slovenia (n=2 795)
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Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Sweden

The information in Table 30 below is based on the TBE surveillance survey and case-based surveillance data provided by
the country (n=1,086). In Sweden 100-200 cases are reported annually (Figures 47 and 48). The majority of cases
come from the central and eastern parts of the country (Figure 49).

A surveillance case definition has been in use since 2004. There are more than five laboratories offering TBE diagnosis
and there is one reference laboratory, located at the Swedish Institute for Communicable Disease Control.

Data on human cases were extracted from eight articles [13, 23, 24, 139-142]. During the period 2000-2010, five papers
investigated TBE risk using alternative methods to human surveillance. The objective of one study was to estimate the
seroprevalence of the TBE virus in inhabitants of Aspd island [143]. A total of 642 blood samples were examined for the
presence of the TBE virus. TBE-virus-specific antibodies were documented in 53 individuals. In the follow-up 24 out of
200 participants were found to be TBE-virus positive. The other study focused on screening migrating birds and
determining their role in the transmission of ticks infected with the TBE-virus [144]. Overall, 1 155 ticks were collected
from 447 of the 13 260 birds examined. TBE virus was detected in six ticks. The remaining three articles discussed TBE
virus prevalence in the tick population [145-147]. A total of 8 167 ticks were examined. The sampling was conducted in
the eastern and western part of Sweden. The results of the studies confirmed the circulation of the TBE virus.

Table 30. Overview of TBE surveillance in Sweden

N

Type of surveillance Comprehensive

Type of reporting Mandatory

Type of data recorded Case-based

Cases routinely reported Cases with CNS infection

Case definition Yes (2004)

Provision of surveillance data Case-based (2005—-2010)

Estimated sensitivity of surveillance National, fair sensitivity

Reference laboratory Swedish Institute for Communicable Disease Control, Solna

http://www.smittskyddsinstitutet.se

Figure 47. Number of TBE cases by year, Sweden (n=1 086) Figure 49. TBE average annual incidence rate per 100 000
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Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

Switzerland

The information in Table 31 below is based on the TBE surveillance survey. TBE is endemic in areas of northern
Switzerland.

A surveillance case definition has been in use since 1988 and was revised in 2007. There are more than five

laboratories offering TBE diagnosis. There is one reference laboratory, located at the National Reference Centre for
Tick-borne Diseases in Neuchatel.

Data on human cases were extracted from eight articles [13, 22-24, 148—151]. During the period 2000-2010, two
papers investigated TBE risk using alternative methods to human surveillance. One study discussed the national
screening of ticks for the presence of TBE virus using a high-throughput method [152]. Overall, 62 343 ticks were
examined. The TBE virus was found to be endemic in 38 localities and the mean virus prevalence was estimated at
0.46%. The aim of the other study was to estimate TBE virus prevalence in the tick population of the Bern Canton
[153]. A total of 307 ticks were screened for the presence of the TBE virus and infection was determined in 14
nymphs, 18 male and 12 female adults.

Table 31. Overview of TBE surveillance in Switzerland

e

Type of surveillance Comprehensive

Type of reporting Mandatory

Type of data recorded Case-based

Cases routinely reported All symptomatic cases (including tick-borne fever)

Case definition Yes (1988, revised in 2007)

Provision of surveillance data N/A

Estimated sensitivity of surveillance National, fair sensitivity

Reference laboratory National Reference Centre for Tick-borne Diseases, Neuchatel
http://wwwz2.unine.ch/cnrt/
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Discussion

The aim of the project was to provide an overview of data sources and availability regarding TBE and to obtain a
better understanding of the current magnitude of TBE in the EU and EFTA countries. An online survey, surveillance
data collection, and literature searches were used to identify data on TBE and describe the data sources (including
type of surveillance systems, case definitions, and surveillance performance) and published seroprevalence surveys
providing supplementary data on human risk. A number of countries provided summary figures instead of
surveillance data to illustrate their situation. Additionally, several countries decided not to share their surveillance
datasets. Moreover, given the zoonotic nature of the evaluated diseases, human surveillance cannot be perceived
as the only source of information for interpretation of human risk. When considering data availability, we took into
account the indirect evidence provided by animal surveys and tick studies.

Although human surveillance systems for TBE have been implemented in the majority of EU/EFTA countries,
important differences exist in terms of case definitions used, clinical syndromes reported and variables collected at
national level. Additionally, important differences exist between countries as regards access to laboratory diagnosis.
For example, the two tests enabling differentiation of TBE virus infection from other flaviviral infections
(neutralisation test and haemagglutination inhibition assay) are only available in eight EU countries. These factors
may hamper valid interpretation of human and animal surveillance and their comparisons at an international level.
Despite these drawbacks, it is clear that TBE information is consistently and systematically collected in several
EU/EFTA countries, enabling a description of the extent of TBE endemic regions and general surveillance trends.
Moreover, the information available for particular countries is in most instances consistent and reliable.

The literature review showed that published studies were more common for high-risk countries. During the evaluated 10-
year period, 72% of the publications on TBE risk came from 20% (six) of the countries with high levels of endemic TBE
virus circulation: Czech Republic, Germany, Lithuania, Slovenia, Sweden and Switzerland. Yet, among 12 countries which
had not published studies there were three high-risk areas reported (Bulgaria, Romania and Slovakia).

The key risk areas for TBE are located in central and eastern Europe and the Baltic and Nordic countries. The area
extends to Switzerland and the French region of Alsace in the west of Europe, and to northern Italy and the Balkan
countries in the south of Europe. Based on the available data, the highest risk of TBE was among males aged 40—
60 years, indicating that persons working outdoors may be at increased risk of TBE. However, an accurate
identification of high-risk populations would necessitate collection of more detailed surveillance data and
performing epidemiological studies to assess the TBE risk factors at individual level.

As with many diseases under surveillance in Europe, there is a need to prioritise surveillance activities. This is
already done in two thirds of European countries in relation to TBE, which is a vaccine-preventable disease and can
result in severe outcomes.

This report was a first effort to collect existing data on TBE in EU/EFTA countries. The data, covering the period
2000-2010, were collected from different sources using different case definitions, time scales, and spatial units and do
not reflect the complete picture or the complexity of TBE's epidemiology. Therefore a humber of recommendations have
been made to improve the surveillance and to increase our understanding of TBE in EU/EFTA countries.

Recommendations

. There is a need to improve surveillance throughout Europe, with emphasis on obtaining homogenous,
comparable data at EU level.
. ECDC should encourage data collection at sub-national levels and make it possible to register the data,

including the place of residence and of infection, at least at NUTS-3 geographical level. Collection of TBE
data at country level is irrelevant for a European approach to TBE risk assessment, as it needs to take into
account several geographically variable biotic and abiotic determinants of disease risk.

. Uniform use of diagnostic methods for detection of TBE pathogens should be encouraged, i.e. by promoting
implementation of reference laboratories in all EU/EFTA countries. The reference laboratories should have the
appropriate diagnostic tools available, including methods for distinguishing TBE from other flaviviruses.

. The following is recommended for TBE surveillance:

- implementation of the standard EU case definition for TBE;

- initiating routine collection of surveillance data from EU countries;

- use of data from tick and animal surveys in addition to human case surveillance to define TBE
endemic areas.

. There is a need to develop vaccination recommendations for EU citizens as well as for travellers to endemic
regions.
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Annex 1 — General description of the project

The main goal of the project was to summarise existing data on TBE. To achieve these goals, a consortium of
experts was created, with expertise in communicable disease surveillance, tick biology, microbiology and clinical
medicine. First, a thorough literature review was performed in order to identify gaps in knowledge on burden of
TBE. Secondly, surveys were prepared to evaluate the implementation of surveillance systems in particular
countries, laboratory methods used, and data availability. In the final phase, the data collected were assessed in
terms of completeness and possibility to fill data gaps.

The following steps have been taken to achieve the goals:

Identification of experts — survey respondents

Respondents to the survey on TBE surveillance and data availability were identified in the preparatory phase
through an existing network of experts: EU-FP6 EDEN; Med-Vet-Net, VENICE II or ENIVD. Consortium members
assured appropriate links with existing or past networks. The head of the ECDC Surveillance Unit approved the list
of experts and the invitations were sent by the ECDC Surveillance Unit via ECDC competent bodies in each country.

Literature review

The consortium members shared the task of collecting all published evidence on risk for TBE based on infection in
humans, wild hosts and ticks. First, a set of keywords were agreed during the initial teleconference performed in
November 2010. The period of the review was limited to 2000-2010. The information on TBE risk was extracted
from papers identified by the reviewers and entered into standardised tables. Ten independent reviewers selected
the abstracts that met the preliminary inclusion criteria and filled the summary table for each selected abstract.

The inclusion criteria adopted for the literature review were:

. Time limits: years 2000-2010

. Geographical limits: EU and EFTA countries (27 Member States and three EFTA countries - Switzerland,
Norway and Iceland). Cases imported from other countries were excluded.

. Language: English, French, Italian, Czech, German, Hungarian, Polish, Russian, Slovak, Slovenian, Spanish
and Swedish. If there were abstracts written in languages that could not be understood by the reviewers
then the nominated expert from that particular country was asked to review the text.

Inclusion criteria for papers were as follows:

. includes numbers (human case counts) which can be extracted with geographic reference
. data source (surveillance system, special ‘ad hoc’ study) is described
. provides information important for interpreting disease risk in humans:

- serological survey of humans or animals;
- predictive model using environmental variables;
- other information on pathogen occurrence.

Exclusion criteria for papers were as follows:

incompatible time period

different disease

country not on the list

only imported cases

language not understood

not addressing the aim of the study
other.

For each included article the full text was retrieved. Reference lists of the selected papers, as well as citation of
selected articles in Google Scholar were used to identify papers not included by the original query.

In order to verify the applied methods a pilot study of summary tables was conducted. The reviewers were to
evaluate the first 30 abstracts and send the results to project co-ordinator. The co-ordinator team checked
summary tables’ compliance with procedure and provided feedback to the reviewers. Any additional identified
paper was reviewed. Published papers and reports provided by the respondents of the survey were also reviewed
using the same criteria.

Development of questionnaires

The surveys covered issues that were not addressed in recent VENICE II and ENIVD questionnaires. Along with the
survey on TBE surveillance and data availability, TBE surveillance contact people were asked to provide information
on unpublished evidence of TBE risk at tick, animal, and human levels.
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Web-based survey administration

The technical co-ordinator prepared the questionnaires in an electronic form, using the platform VoozaNoo
(http://www?2.voozanoo.net/fr). EpiConcept was subcontracted to provide technical assistance for the design of the
on-line surveys, and solve technical problems during survey administration. The technical coordinator of the project
was responsible for sending reminders to each contact point. Access to the survey was by user name and

password and the access rights varied according to user profile. The respondents in each participating country
entered data directly on-line.

Analysis of reporting systems
The availability of reporting systems was summarised and selected indicators evaluated. The possibility of
underreporting, depending on the type of surveillance system, was discussed.

Analysis of epidemiological data
The EU and EFTA countries were requested to provide surveillance data on TBE. The data was then analysed and
presented individually for each country and for the whole of Europe.

Working group constitution

Pawel Stefanoff, National Institute of Public Health — PZH, Warsaw, Poland

Fortunato D’Ancona, Istituto Superiore di Sanita, Rome, Italy

Wiebke Hellenbrand, Robert Koch Institut, Berlin, Germany

Luisa P. Sanchez Serrano, National Centre for Epidemiology, Instituto de Salud Carlos III, Madrid, Spain

Sarah Randolph, Oxford University, Oxford, UK
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Timeline

September 2010  Distribution of tasks for development of the questionnaire content and protocol for the
literature review

December 2010 Development of the questionnaire content and protocol for literature review

March 2011 Initiation of the online survey on TBE data availability in EU/EFTA countries

May 2011 Review of abstracts selected for literature review on TBE data availability in EU/EFTA
countries

June 2011 Collection of surveys from countries
First call for surveillance data from countries consenting to provide their data

July 2011 Extraction of data on cases from articles selected by reviewers and through
supplementary literature review

August 2011 Preparation of the final report for ECDC.
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Annex 2 — Questionnaire on tick-borne
encephalitis data availability in EU/EFTA

countries

Surveillance of tick-borne diseases

1. Which of the following diseases are subject to epidemiological surveillance in your country at national or sub-
national level?

Tick-borne encephalitis
Tick-borne rickettsioses
Q fever

Lyme borreliosis

Surveillance of tick-borne encephalitis
2.1 Is there one or more surveillance systems for tick-borne encephalitis operating in your country?

. One system

. Two systems

. Three systems

. Four systems

. Five or more systems
2.

2 The type of surveillance system is:

o Comprehensive

. Sentinel

. Other (please specify .......... )
2.3 This surveillance system operates:

At national level

At sub-national level (e.g. regional level)
Only in endemic areas

Other (please specify .......... )

2.4 Reporting in the surveillance system is:

. Mandatory
. Voluntary
o Not well-defined

2.5 The sources of data used in the surveillance system are (check all that apply):

Reporting by general practitioners
Reporting by hospital physicians

Reporting of deaths from infectious diseases
Laboratory reporting

Hospital discharge records

Death register records

Other (please specify .......... )

2.6 Which cases are routinely reported within the surveillance system?

All cases (including asymptomatic)
Tick-borne fever

Only cases involving central nervous system
Other (please specify .......... )

2.7 Is there a case definition for tick-borne encephalitis used in the surveillance system?

. Yes
. No
. Don't know.
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2.7.1 Is this surveillance case definition used to classify each reported case?

° Yes
. No
. Don’t know.

2.7.2 How are reported cases classified?

. Possible (typically only clinical criteria)
. Probable (typically clinical criteria with epidemiological link or confirmation using less specific laboratory test)
. Confirmed (typically require laboratory confirmation)

2.7.3 Please provide the surveillance case definition for tick-borne encephalitis.
2.7.4 In which year was the current surveillance case definition implemented and, where relevant, revised?
2.8 How is data recorded at the highest level of the surveillance system operation?

. Case-based
o Aggregated
. Don't know.

2.8.1 If case-based, what data are collected?

. Notification source (GP, hospital, lab, other)

. Date of notification

. Presumed data of infection

. Case classification (according to the case definition)
. Demographic variables (age, gender)

. Geographical location of residence

. Eurostat NUTS1 (usually country regions)

. Eurostat NUTS2 (usually country provinces)

. Eurostat NUTS3 (usually districts or counties)

. Geographical location of presumed exposure

. Eurostat NUTS1 (usually country regions)

. Eurostat NUTS2 (usually country provinces)

. Eurostat NUTS3 (usually districts or counties)

o Exposure to tick-bite(s)

o Occupational exposure

o Information on presumed vehicle of infection (uncooked dairy products)
o Hospitalisation

o Laboratory test details

o Clinical signs/symptoms

. Clinical complications

o Outcome (dead/alive)

o Vaccination status

. Import related case

o Other (please specify.....)

2.

8.2 If aggregated, which aggregation levels are used?

Age group (please provide the age groups used)
Gender

Residence (urban/rural)

Season/month

Case classification

Geographical location of residence

Eurostat NUTS1 (usually country regions)
Eurostat NUTS2 (usually country provinces)
Eurostat NUTS3 (usually districts or counties)
Vaccination status

Hospitalisation

Outcome (dead/alive)

Importation status

Other (please specify......)
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2.9 Where there attempts to measure the sensitivity of the surveillance system (i.e. estimation of underreporting)?

. Yes
. No
. Don’t know.

2.9.1 If yes, what method was used:

Capture-recapture analysis

Mathematical modelling of disease burden
Simply comparison among different sources
Other (please describe.....)

2.9.2 Please provide the estimate of tick-borne encephalitis surveillance sensitivity:

. <50%
50-75%
. >75%

2.9.3 Please provide below the appropriate references or links to the sensitivity assessments.
2.10 How would you assess the surveillance system sensitivity?

National, fair sensitivity

National, important regional differences in sensitivity
National, overall low sensitivity

Regional, fair sensitivity

Regional, very low sensitivity

Other (please describe...)

Don't know.

2.11 Is another case definition for tick-borne encephalitis used for the clinical management of cases, other than that
previously described?

. Yes
. No
. Don't know.

2.11.1 If yes, please describe.

2.12 If surveillance data are available for your country, could you provide them to ECDC under this project (data format
will be provided)?

. Yes
. No.

Microbiological methods for tick-borne encephalitis

3.1. Is laboratory confirmation used to ascertain tick-borne encephalitis cases in your country?

. Yes

. No

. Don't know.
3.

2 What laboratory tests are used to diagnose suspected tick-borne encephalitis cases?

ELISA (enzyme-linked immunosorbent assay)
CFT (complement fixation test)

VNT (virus neutralisation test)

PCR (polymerase chain reaction)

HIA (haemagglutination inhibition assay)
IFA (immunofluorescence assay)

WB (Western blot)

VI (virus isolation)

SEQ (sequencing)

LUM (Luminex antibody test)

Other- specify............

3.3 How many laboratories perform diagnostic tests to diagnose suspect tick-borne encephalitis cases in your
country?

1

2-5

>5

Don't know.
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3.4 Could you estimate how many samples are processed each year for diagnosis of tick-borne encephalitis cases
in the country laboratories?

<100

100 -< 250

250 -< 500

500 -< 750

750 -< 1000
1000

Don’t know.

3.5 Are the microbiological testing results reconciled (linked) with epidemiological case reports and available at the
national level?

. Yes
. No
. Don't know.

3.6 Is there a reference laboratory for tick-borne encephalitis in your country?

. Yes
. No
. Don't know.

3.6.1 How many?

. One
. More than one (please specify the number.....)

3.6.2 Is the laboratory officially nominated to provide reference microbiological methods for the local laboratories?

. Yes
. No.

3.6.3 What reference methods are performed in the reference laboratory?

ELISA

IFA (immunofluorescence assay)

VNT (virus neutralisation test)

HIA (haemagglutination inhibition assay)
PCR (polymerase chain reaction)

VI (virus isolation)

SEQ (sequencing)

Luminex test

Other (please specify ............... )

3.6.4 Did the reference laboratory participate in international External Quality Assurance (EQA) in relation to tick-borne
encephalitis diagnosis?

. Yes
. No
. Don't know.

3.6.4.1 How often did the reference laboratory participate in international External Quality Assurance (EQA) from 2005-
2010?

>5
5
2-4
1

3.6.4.2 When was the latest EQA exercise performed?

. 2010
. 2009
. More than two years ago.

3.6.5 Please provide the addresses of reference laboratories (postal address, contact name, email, telephone
number).
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Annex 3 — Tick-borne encephalitis case
definitions used in surveillance systems in
EU/EFTA countries

Country [Definition [Details

Austria

Czech
Republic

Estonia

Finland
Germany

Norway

Poland
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Clinical criteria

Laboratory criteria

Confirmed case
Unknown

Clinical criteria

Laboratory criteria

Case classification

Clinical criteria

Laboratory criteria

Case classification

Clinical criteria

Epidemiological
criteria

Laboratory criteria

Clinical picture of acute TBE, defined as at least one of the following criteria:
e Flu-like symptoms
e  CNS symptoms (such as meningitis, encephalitis, myelitis)

Positive findings with at least one of the following four methods:
e  Direct detection of pathogens: Nucleic acid detection (e.g. PCR) in blood or
cerebrospinal fluid, post-mortem organ tissues
e Indirect (serological) evidence: IgM and IgG antibody detection (once much higher
value, e.g. ELISA, NT) only in blood or CSF; significant change between two samples
with IgG antibody detection (e.g. ELISA, NT); evidence intrathecal TBE-specific
antibodies (raised CSF/serum index)

Any person who meets the clinical and laboratory criteria

Specific two-phase disease: the febrile in the first phase and meningitis or encephalitis in the second
phase

Tick-borne encephalitis virus specific antibody response (IgM in serum or CSF; IgG four-fold in
serum);

Detection of tick-borne encephalitis virus nucleic acid in the clinical specimen; laboratory results
need to be interpreted according to the vaccination status.

e Probable case: any person meeting the clinical criteria and history of tick bite/other
epidemiological link;
e  Confirmed case: any person meeting the clinical and laboratory criteria.

Diagnostic antibody finding or detection of nucleic acid in clinical specimen

Clinical picture of acute TBE, defined by at least one of the following two criteria:
. Influenza-like symptoms,
¢  CNS symptoms (meningitis, encephalitis, myelitis).
Additional information
e A biphasic clinical course is typical, with initial influenza-like symptoms followed by
CNS-symptoms after a symptom-free interval of four to 10 days. However, either
phase can occur without the other.
e  For vaccine-preventable diseases the vaccination history (number of previous vaccine
doses, type and date of last vaccine dose) should be ascertained (e.g. by checking
vaccination record) and notified.

Positive diagnosis using at least one of the following four methods: (Direct detection of pathogen
only in blood, CSF, haemorrhagic skin infiltrations or clinical specimens from a normally sterile
site):

e nucleic acid detection (e.g. PCR) only in blood or CSF, post mortem in other organs.
Additional information

e Detection of TBE-specific IgM- AND IgG-antibody (single elevated level, e.g. ELISA,
NT) only in blood or CSF:

e  Four-fold increase in TBE-specific IgG-antibody (e.g. ELISA, NT)

e  Detection of intrathecal production of TBE-specific antibodies (elevated CSF/serum
index)

o Interpretation of antibody detection must consider possible TBE vaccination preceding
the test.

«  Fulffilling clinical AND laboratory criteria (reference case definition)
«  Fulffilling laboratory criteria but not clinical criteria (or clinical criteria unknown).

Laboratory detection of virus in CSF by isolation of nucleic acid, or detection of specific antibodies
in serum and/or CSF indicating infection with a virus which has known ability to cause
encephalitis.

Any persons with neurological symptoms
Consumption of unpasteurised milk from this same source as confirmed case

Probable case — detection of specific IGM antibodies in serum with no history of vaccination
against any flaviviral disease in previous three months.
Confirmed case — at least one of the following:

e detection of specific IgM and IgG antibodies

e  detection of specific antibodies in central nervous system

e  confirmation of anti-TBE antibodies by neutralisation test.
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Country [Definiion [petals

Case classification e  Possible case: Any persons with neurological symptoms having visited endemic areas
in previous six weeks, during a period of increased tick activity (between April and
November)
e Probable case: Any person meeting the clinical criteria and epidemiological criteria, OR
laboratory criteria for a probable case
e  Confirmed case: Any person meeting the clinical criteria and laboratory criteria for a
confirmed case

Romania Suspected case Suspected case: (possible case): any person with fever and
meningitis/meningoencephalitis/encephalitis with CRF clear.

Probable case Suspected case and one or more of the following epidemiological links:

e Recognition of the tick bite 7-14 days before onset in an endemic area

e Parasitic ticks 7-14 days before onset, in an area of unknown endemicity, during a
specific seasonal period (April-—November)

e Person at occupational risk (shepherds, foresters, farmers, etc.)

e  Consumption of raw milk or uncooked dairy products which come from animals heavily
infested by ticks.

e Case that received blood form a donor recently diagnosed with TBE

OR

The suspected case and a positive IgM serology (when unique serum sample is obtained during
the acute phase or during the convalescence).

Confirmed case A TBE case is a person with clinical criteria and with one of the following laboratory criteria:
. Detection of TBE nucleic acid in serum, CSF or tissue by RT PCR
e  Detection IgM specific antibody in serum and seroconversion, or significant increase in
titer of specific antibody IgG up to six months after onset.

Sweden Suspected case Epidemiological link
e+ Clinical criteria
. + Pleocytosis in CSF or neurologic symptoms consistent with encephalitis, also with no
pleocytosis.

Confirmed case Lab confirmed by at least one of the following findings:
e  Isolation of TBE virus in CSF (or post mortem in brain tissue)
e  Demonstration of TBE virus nucleic acid in CSF (or post mortem in brain tissue)
¢ Demonstration of specific virus nucleic acid in serum
¢  Demonstration of specific antibody response against TBE virus in serum or in CSF
which indicates a current infection.

Switzerland  Case classification  Possible: Febrile illness (ILI) and IgM
Probable: Neurological symptoms and IgM
Confirmed: Febrile illness (ILI) with/without meningitis, meningoencephalitis or
meningoencephalomyelitis, and:
e IgM+IgGor
e seroconversion or
e significant increase in IgG (4x) or
e demonstration of TBE virus nucleic acid.
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Annex 4 — Variables collected for TBE cases

by EU/EFTA countries

Variable

Notification source (GP, hospital, lab, other)
Date of notification

Presumed date of infection

Case classification (according to case definition)
Demographic variables (age, gender)

Geographical location of residence: Eurostat NUTS1 (usually
country regions)

Geographical location of residence: Eurostat NUTS2 (usually
country provinces)

Geographical location of residence: Eurostat NUTS3 (usually
districts or counties)

Geographical location of presumed exposure: Eurostat NUTS1
(usually country regions)

Geographical location of presumed exposure: Eurostat NUTS2
(usually country provinces)

Geographical location of presumed exposure: Eurostat NUTS3
(usually districts or counties)

Exposure to tick-bite(s)
Occupational exposures

Information on presumed vehicle of infection (uncooked dairy
products)

Hospitalisation

Laboratory test details

Clinical signs/symptoms
Clinical complications
Outcome (dead/alive/disabled)
Vaccination status

Imported case
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Annex 5 — Additional information on TBE data
availability literature review

Each of the abstracts that met the inclusion criteria was characterised by the following variables: article
identification number, availability of denominator concordant with geographical region, first author, country from
which the data originate, year of publication, language, study period, study type, setting, subject of the study,
sample size, confirmatory testing used and comments facilitating interpretation of the data.

Summary of literature review on TBE

Total abstracts reviewed

Selected abstracts

Excluded abstracts

Other

Human cases

Animals and vectors

Serological survey

Country not on the list
Incompatible time period

Different disease/vectors

Not addressing the aim of the study
Non-understandable language

Only imported cases

Duplicated

Not available

1050
66
48
11
159
61
77
519
13

80
12

47



Epidemiological situation of tick-borne encephalitis in the EU/EFTA countries

TBE data availability from literature review by country, EU/EFTA
countries, 2000-2010

Country Abstracts on animals Abstracts on humans Cases retrieved from
and vectors articles*
2

Austria
Belgium
Bulgaria
Cyprus

Czech Republic
Denmark
Estonia

Finland

France 3 29
Germany 12 16 2987
Greece

Hungary 1

Iceland
Ireland

Italy

Latvia
Lithuania
Luxembourg
Malta

The Netherlands 1
Norway

Poland 4
Portugal

Romania

Slovakia

Slovenia 1

Spain 1

Sweden 4 8 654
Switzerland 2 8 2327
UK

Total 54 58 21199

9 6556

a N W U,

4 5480

= W = O

9 3132

*Only data not duplicating surveillance data provided by countries within the current project.

48



References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

Gritsun TS, Nuttall PA, Gould EA. Tick-borne flaviviruses. Adv Virus Res. 2003;61:317-71.

Charrel RN, Attoui H, Butenko AM, Clegg JC, Deubel V, Frolova TV, et al. Tick-borne virus diseases of human interest in
Europe. Clin Microbiol Infect. 2004 Dec;10(12):1040-55.

Suss 1. Tick-borne encephalitis 2010: Epidemiology, risk areas, and virus strains in Europe and Asia-an overview. Ticks
Tick-Borne Dis. 2011 Mar;2(1):2-15.

Kollaritsch H, Chmelik V, Dontsenko I, Grzeszczuk A, Kondrusik M, Usonis V, et al. The current perspective on tick-
borne encephalitis awareness and prevention in six Central and Eastern European countries: report from a meeting of
experts convened to discuss TBE in their region. Vaccine. 2011 Jun 20;29(28):4556-64.

Suss ], Kahl O, Aspock H, Hartelt K, Vaheri A, Oehme R, et al. Tick-borne encephalitis in the age of general mobility.
Wien Med Wochenschr. 2010 Feb;160(3-4):94-100.

Godfrey ER, Randolph SE. Economic downturn results in tick-borne disease upsurge. Par Vectors. 2011;4:35.

Rizzoli A, Hauffe HC, Tagliapietra V, Neteler M, Rosa R. Forest structure and roe deer abundance predict tick-borne
encephalitis risk in Italy. Plos One. 2009;4(2):e4336.

Kunze U. Tick-borne encephalitis: the impact of epidemiology, changing lifestyle, and environmental factors.
Conference report of the 12th Annual Meeting of the International Scientific Working Group on Tick-Borne Encephalitis
(ISW-TBE). Vaccine. 2011 Feb 4;29(7):1355-6.

Haglund M, Gunther G. Tick-borne encephalitis--pathogenesis, clinical course and long-term follow-up. Vaccine. 2003
Apr 1;21 Suppl 1:S11-8.

Heinz FX, Holzmann H, Essl A, Kundi M. Field effectiveness of vaccination against tick-borne encephalitis. Vaccine
2007;25(43):7559-67.

Holzmann H. Diagnosis of tick-borne encephalitis. Vaccine. 2003 Apr 1;21 Suppl 1:536-40.

Stefanoff P, Polkowska A, Giambi C, Levy-Bruhl D, O'Flanagan D, Dematte L, et al. Reliable surveillance of tick-borne
encephalitis in European countries is necessary to improve the quality of vaccine recommendations. Vaccine. 2011 Feb
1;29(6):1283-8.

Donoso Mantke O, Schadler R, Niedrig M. A survey on cases of tick-borne encephalitis in European countries. Euro
Surveill. 2008;13(17).

Donoso Mantke O, Escadafal C, Niedrig M, Pfeffer M, Working Group For Tick-Borne Encephalitis Virus C. Tick-borne
encephalitis in Europe, 2007 to 2009. Euro Surveill. 2011;16(39).

Reye AL, Hubschen JM, Sausy A, Muller CP. Prevalence and seasonality of tick-borne pathogens in questing Ixodes
ricinus ticks from Luxembourg. Appl Environ Microbiol. [AEM.03061-09 pii ;10.1128/AEM.03061-09 doi].
2010;76(9):2923-31.

van der Poel WH, Van der Heide R, Bakker D, De LM, De 1], Van MN, et al. Attempt to detect evidence for tick-borne
encephalitis virus in ticks and mammalian wildlife in The Netherlands. Vector Borne Zoonotic Dis. 2005;5(1):58-64.

Barandika JF, Hurtado A, Juste RA, Garcia-Perez AL. Seasonal dynamics of Ixodes ricinus in a 3-year period in northern
Spain: first survey on the presence of tick-borne encephalitis virus. Vector Borne Zoonotic Dis. 2010;10(10):1027-35.

Schwarz B. [Health economics of early summer meningoencephalitis in Austria. Effects of a vaccination campaign 1981
to 1990]. Wien Med Wochenschr. 1993;143(21):551-5.

Holzmann H, Aberle SW, Stiasny K, Werner P, Mischak A, Zainer B, et al. Tick-borne encephalitis from eating goat
cheese in @ mountain region of Austria. Emerg Infect Dis. 2009;15(10):1671-3.

Walder G, Falkensammer B, Heinz FX, Holzmann H, Dierich MP, Wirzner R. Tick-borne encephalitis in the Tyrol
(Austria): Changes in incidence and endemicity 2000-2006. Int J Med Microbiol. 2011;298(1):88-93.

Walder G, Dierich MP, Wurzner R. First documented case of infection with the tick-borne encephalitis virus in Vorarlberg,
Austria. Wien Klin Wochenschr. 2001;113(11-12):454-8.

Kunze U. Tick-borne encephalitis: from epidemiology to vaccination recommendations in 2007. New issues — best
practices. Wien Med Wochenschr. 2007;157(9-10):228-32.

Kallio-Kokko H, Uzcategui N, Vapalahti O, Vaheri A. Viral zoonoses in Europe. FEMS Microbiol Rev. 2005;29(5):1051-77.

Suss J. Epidemiology and ecology of TBE relevant to the production of effective vaccines. Vaccine. 2003;21 Suppl
1:519-S35.

Leschnik MW, Kirtz GC, Thalhammer JG. Tick-borne encephalitis (TBE) in dogs. Int J Med Microbiol. 2002;291 Suppl
33:66-9.

49



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50

Dobler G, Essbauer S, Terzioglu R, Thomas A, Wolfel R. [Prevalence of tick-borne encephalitis virus and rickettsiae in
ticks of the district Burgenland, Austria]. Wien Klin Wochenschr. [10.1007/s00508-008-1074-6 doi]. 2008;120(19-20
Suppl 4):45-8.

Haglund M, Settergren B, Heinz FX, Gunther G. Report of the Meningitis Program of the International Scientific Working
Group on TBE. Serological screening of patients with viral CNS-infection of unknown etiology in search of undiagnosed
TBE cases. Vaccine. 2003;21 Suppl 1:566-S72.

Svobodova M, Knizek P, Kracmarova R, Stepanova V, Forstl M. [Tick-borne encephalitis in the East Bohemia Region and
its microbiological diagnostic pitfalls]. Epidemiol Mikrobiol Imunol. 2010;59(3):112-8.

Plisek S, Honegr K, Beran J. TBE infection in an incomplete immunized person at-risk who lives in a high-endemic area-
-impact on current recommendations for immunization of high-risk groups. Vaccine. 2008;26(3):301-4.

Pazdiora P, Benesova J, Bohmova Z, Kralikova ], Kubatova A, Menclova I, et al. The prevalence of tick-borne
encephalitis in the region of West Bohemia (Czech Republic) between 1960-2005. Wien Med Wochenschr. 2008;158(3-
4):91-7.

Zeman P, Pazdiora P, Chmelik V, Januska J, Sedivy K, Guglielmone AA, et al. Epidemiological survey of tick-borne
encephalitis virus and Anaplasma phagocytophilum co-infections in patients from regions of the Czech Republic
endemic for tick-borne diseases. Wien Klin Wochenschr. [10.1007/s00508-007-0852-x doi]. 2007;119(17-18):538-43.

Danielova V. Natural foci of tick-borne encephalitis and prerequisites for their existence. Int J Med Microbiol. 2002;291
Suppl 33:183-6.

Lunackova J, Chmelik V, Sipova I, Zampachova E, Becvarova J. [Epidemiologic monitoring of tick-borne encephalitis in
Rimov in Southern Bohemia]. Epidemiol Mikrobiol Imunol. 2003;52(2):51-8.

Danielova V, Holubova J, Daniel M. Tick-borne encephalitis virus prevalence in Ixodes ricinus ticks collected in high risk
habitats of the south-Bohemian region of the Czech Republic. Exp Appl Acarol. 2002;26(1-2):145-51.

Danielova V, Rudenko N, Daniel M, Holubova J, Materna J, Golovchenko M, et al. Extension of Ixodes ricinus ticks and
agents of tick-borne diseases to mountain areas in the Czech Republic. Int J Med Microbiol. 2006;296 Suppl 40:48-53.

Danielova V, Daniel M, Schwarzova L, Materna J, Rudenko N, Golovchenko M, et al. Integration of a tick-borne
encephalitis virus and Borrelia burgdorferi sensu lato into mountain ecosystems, following a shift in the altitudinal limit
of distribution of their vector, Ixodes ricinus (Krkonose mountains, Czech Republic). Vector Borne Zoonotic Dis.
2010;10(3):223-30.

Daniel M, Danielova V, Kriz B, Jirsa A, Nozicka J. Shift of the tick Ixodes ricinus and tick-borne encephalitis to higher
altitudes in central Europe. Eur J Clin Microbiol Infect Dis. 2003;22(5):327-8.

Daniel M, Materna ], Honig V, Metelka L, Danielova V, Harcarik J, et al. Vertical distribution of the tick Ixodes ricinus
and tick-borne pathogens in the northern Moravian mountains correlated with climate warming (Jeseniky Mts., Czech
Republic). Cent Eur J Public Health. 2009;17(3):139-45.

Fomsgaard A, Christiansen C, Bodker R. First identification of tick-borne encephalitis in Denmark outside of Bornholm,
August 2009. Euro Surveill. 2009;14(36).

Lindhe KE, Meldgaard DS, Jensen PM, Houser GA, Berendt M. Prevalence of tick-borne encephalitis virus antibodies in
dogs from Denmark. Acta Vet Scan. [1751-0147-51-56 pii ;10.1186/1751-0147-51-56 doi]. 2009;51:56.

Skarphedinsson S, Jensen PM, Kristiansen K. Survey of tickborne infections in Denmark. Emerg Infect Dis.
2005;11(7):1055-61.

Skarpaas T, Golovljova I, Vene S, Ljostad U, Sjursen H, Plyusnin A, et al. Tickborne encephalitis virus, Norway and
Denmark. Emerg Infect Dis. 2006;12(7):1136-8.

Kerbo N, Donchenko I, Kutsar K, Vasilenko V. Tickborne encephalitis outbreak in Estonia linked to raw goat milk, May-
June 2005. Euro Surveill. [1730 pii]. 2005;10(6):E050623.

Epstein E, Kutsar K. Epidemiological trends of tick-borne encephalitis in Estonia. EpiNorth — Journal of the Network for
Communicable Disease Control in Northern and Eastern Europe. 2011;10(2):58-62.

Golovljova I, Katargina O, Geller ], Tallo T, Mittzenkov V, Vene S, et al. Unique signature amino acid substitution in
Baltic. Int J Med Microbiol. 2011;298(1):108-20.

Golovljova I, Vene S, Sjolander KB, Vasilenko V, Plyusnin A, Lundkvist A. Characterization of tick-borne encephalitis
virus from Estonia. J Med Virol. 2004;74(4):580-8.

Marjelund S, Tikkakoski T, Tuisku S, Raisanen S. Magnetic resonance imaging findings and outcome in severe tick-
borne encephalitis. Report of four cases and review of the literature. Acta Radiol. 2004;45(1):88-94.

Wahlberg P, Carlsson SA, Granlund H, Jansson C, Linden M, Nyberg C, et al. TBE in Aland Islands 1959-2005: Kumlinge
disease. Scand J Infect Dis. 2006;38(11-12):1057-62.

Jaaskelainen AE, Tikkakoski T, Uzcategui NY, Alekseev AN, Vaheri A, Vapalahti O. Siberian subtype tickborne
encephalitis virus, Finland. Emerg Infect Dis. 2006;12(10):1568-71.



50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Jaaskelainen AE, Sironen T, Murueva GB, Subbotina N, Alekseev AN, Castren J, et al. Tick-borne encephalitis virus in
ticks in Finland, Russian Karelia and Buryatia. J Gen Virol. 2010;91(Pt 11):2706-12.

Alekseev AN, Dubinina HV, Jaaskelainen AE, Vapalahti O, Vaheri A. First report on tick-borne pathogens and exoskeletal
anomalies in Ixodes persulcatus Schulze (Acari: Ixodidae) collected in Kokkola coastal region, Finland. Int J Acarol.
2011;33(3):253-8.

Tonteri E, Jaaskelainen AE, Tikkakoski T, Voutilainen L, Niemimaa J, Henttonen H, et al. Tick-borne encephalitis virus in
wild rodents in winter, Finland, 2008-2009. Emerg Infect Dis. 2011;17(1):72-5.

Lindh E, Huovilainen A, Ratti O, Ek-Kommonen C, Sironen T, Huhtamo E, et al. Orthomyxo-, paramyxo- and flavivirus
infections in wild waterfowl in Finland. Virol J. 2008;5:35.

Hansmann Y, Pierre GJ, Remy V, Martinot M, Allard WM, Christmann D. Tick-borne encephalitis in eastern France.
Scand J Infect Dis. 2006;38(6-7):520-6.

Herpe B, Schuffenecker I, Pillot J, Malvy D, Clouzeau B, Bui N, et al. Tickborne encephalitis, southwestern France.
Emerg Infect Dis. 2007;13(7):1114-6.

Thorin C, Rigaud E, Capek I, Andre-Fontaine G, Oster B, Gastinger G, et al. [Seroprevalence of Lyme Borreliosis and
tick-borne encephalitis in workers at risk, in eastern France]. Med Mal Infect. [S0399-077X(08)00165-0
pii;10.1016/j.medmal.2008.06.008 doi]. 2008;38(10):533-42.

Frimmel S, Krienke A, Riebold D, Lobermann M, Littmann M, Fiedler K, et al. [Tick-borne encephalitis virus in humans
and ticks in Northeastern Germany]. Dtsch Med Wochenschr. [10.1055/s-0030-1262424 doi]. 2010;135(27):1393-6.

Kleiter I, Steinbrecher A, Flugel D, Bogdahn U, Schulte-Mattler W. Autonomic involvement in tick-borne encephalitis
(TBE): report of five cases. Eur J Med Res. 2006;11(6):261-5.

Kleiter I, Jilg W, Bogdahn U, Steinbrecher A. Delayed humoral immunity in a patient with severe tick-borne encephalitis
after complete active vaccination. Infection. 2007;35(1):26-9.

Schmolck H, Maritz E, Kletzin I, Korinthenberg R. Neurologic, neuropsychologic, and electroencephalographic findings
after European tick-borne encephalitis in children. J Child Neurol. 2005;20(6):500-8.

Kollmeier M, Hagemann G, Kunze A, Willig V, Straube E, Witte OW. [Problems of differential diagnosis in tick-borne
encephalitis-induced polyradiculitis]. Nervenarzt. [10.1007/s00115-002-1408-y doi]. 2002;73(12):1191-4.

Woessner R, Muhl A, von Arnim WH, Treib J. [Autochthonous cases of tick-borne encephalitis in Rhineland-Palatinate].
Nervenarzt. 2001;72(2):147-9.

Kupca AM, Essbauer S, Zoeller G, de Mendonca PG, Brey R, Rinder M, et al. Isolation and molecular characterization of
a tick-borne encephalitis virus strain from a new tick-borne encephalitis focus with severe cases in Bavaria, Germany.
Ticks Tick-Borne Dis. 2010;1(1):44-51.

Hohmann C. FSME: Siiddeutschland ist risikogebiet [Southern Germany is a risk area of tick-borne encephalitis.]
Pharmaz Zeit. 2011;152(17):34-5.

Anonymous. FSME-risikogebiet erneut ausgeweitet The risk area for tick-borne encephalitis virus infection has extended.
Pharmaz Zeit. 2011;150(19):38-.

Hemmer CJ, Littmann M, Lobermann M, Lafrenz M, Bottcher T, Reisinger EC. Tickborne meningoencephalitis, first case
after 19 years in north-eastern Germany. Emerg Infect Dis. 2005;11(4):633-4.

Bender A, Jager G, Scheuerer W, Feddersen B, Kaiser R, Pfister HW. Two severe cases of tick-borne encephalitis
despite complete active vaccination — the significance of neutralizing antibodies. J Neurol.2004;251(3):353-4.

Bender A, Schulte-Altedorneburg G, Walther EU, Pfister HW. Severe tick borne encephalitis with simultaneous brain
stem, bithalamic, and spinal cord involvement documented by MRI. J Neurol Neurosurg Psychiatry. 2005;76(1):135-7.

Nowak DA, Boehmer R, Fuchs HH. A retrospective clinical, laboratory and outcome analysis in 43 cases of acute aseptic
meningitis. Eur J Neurol. [575 pii]. 2003;10(3):271-80.

Pietsch M, Vogt M, Suss J, Schrader C, Treib J, Woessner R, et al. [Studies on the importance of tick-borne encephalitis
in Rhineland-Pfalz]. Gesundheitswesen. [10.1055/s-2002-34616 doi]. 2002;64(10):540-3.

Kiffner C, Lodige C, Alings M, Vor T, Ruhe F. Abundance estimation of Ixodes ticks (Acari: Ixodidae) on roe deer
(Capreolus capreolus). Exp Appl Acarol. [10.1007/s10493-010-9341-4 doi]. 2010;52(1):73-84.

Klaus C, Hoffmann B, Hering U, Mielke B, Sachse K, Beer M, et al. Tick-borne encephalitis (TBE) virus prevalence and
virus genome characterization in field-collected ticks (Ixodes ricinus) from risk, non-risk and former risk areas of TBE,
and in ticks removed from humans in Germany. Clin Microbiol Infect. 2010;16(3):238-44.

Suss J, Schrader C, Abel U, Bormane A, Duks A, Kalnina V. Characterization of tick-borne encephalitis (TBE) foci in
Germany and Latvia (1997-2000). Int J Med Microbiol. 2002;291 Suppl 33:34-42.

Suss J, Schrader C, Falk U, Wohanka N. Tick-borne encephalitis (TBE) in Germany — epidemiological data, development
of risk areas and virus prevalence in field-collected ticks and in ticks removed from humans. Int J Med Microbiol.
2004;293 Suppl 37:69-79.

51



75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

52

Suss J, Klaus C, Diller R, Schrader C, Wohanka N, Abel U. TBE incidence versus virus prevalence and increased
prevalence of the TBE virus in Ixodes ricinus removed from humans. Int J Med Microbiol. 2006;296 Suppl 40:63-8.

Holbach M, Oehme R. [Tick-borne encephalitis and Lyme borreliosis. Spread of pathogens and risk of iliness in a tick-
borne encephalitis region]. Fortschr Med Orig. 2002;120(4):113-8.

Muller K, Konig M, Thiel HJ. [Tick-borne encephalitis (TBE) with special emphasis on infection in horses]. Dtsch Tierarztl
Wochenschr. 2006;113(4):147-51.

Klaus C, Hoffmann B, Beer M, Muller W, Stark B, Bader W, et al. Seroprevalence of tick-borne encephalitis (TBE) in
naturally exposed monkeys (Macaca sylvanus) and sheep and prevalence of TBE virus in ticks in a TBE endemic area in
Germany. Ticks Tick-Borne Dis. 2011;1(3):141-4.

Klaus C, Hoffmann B, Moog U, Schau U, Beer M, Suss J. Can goats be used as sentinels for tick-borne encephalitis (TBE)
in non-endemic areas? Experimental studies and epizootiological observations. Berl Munch Tierarztl Wochenschr.
2010;123(11-12):441-5.

Reiner B, Grasmiick S, Steffen F, Djuric N, Schindler T, Miiller W, et al. Prevalence of TBE antibodies in serum and CSF
of dogs with inflammatory and non-inflammatory CNS disease. Int J Med Microbiol. 2011;291(33):234-.

Achazi K. Rodents as sentinels for the prevalence of Tick-Borne Encephalitis Virus. Vector Borne Zoonotic Dis.
2011;11(6):641-7.

Pavlidou V, Geroy S, Diza E, Antoniadis A, Papa A. Epidemiological study of tick-borne encephalitis virus in northern
Greece. Vector Borne Zoonotic Dis. 2007;7(4):611-5.

Balogh Z, Ferenczi E, Szeles K, Stefanoff P, Gut W, Szomor KN, et al. Tick-borne encephalitis outbreak in Hungary due
to consumption of raw goat milk. J Virol Methods. 2010;163(2):481-5.

Sikutova S, Hornok S, Hubalek Z, Dolezalkova I, Juricova Z, Rudolf I. Serological survey of domestic animals for tick-
borne encephalitis and Bhanja viruses in northeastern Hungary. Vet Microbiol. 2009;135(3-4):267-71.

Beltrame A, Cruciatti B, Ruscio M, Scudeller L, Cristini F, Rorato G, et al. Tick-borne encephalitis in Friuli Venezia Giulia,
northeastern Italy. Infection. 2005;33(3):158-9.

Beltrame A, Ruscio M, Cruciatti B, Londero A, Di PV, Copetti R, et al. Tickborne encephalitis virus, northeastern Italy.
Emerg Infect Dis. 2006;12(10):1617-9.

Cruciatti B, Beltrame A, Ruscio M, Viale P, Gigli GL. Neurological manifestation of tick-borne encephalitis in North-
Eastern Italy. Neurol Sci. 2006;27(2):122-4.

Tob A, Ruscio M. Evaluation of exposure risk to tick-borne encephalitis (TBE) and prevention of infection outbreak.
Experience in Alto Friuli. J Prev Med Hyg. 2011;46(2):76-7.

Di RS, Martini A, Binazzi A, Marinaccio A, Vonesch N, D'Amico W, et al. Risk of acquiring tick-borne infections in forestry
workers from Lazio, Italy. Eur J Clin Microbiol Infect Dis. 2010;29(12):1579-81.

Pugliese A, Beltramo T, Torre D. Seroprevalence study of Tick-borne encephalitis, Borrelia burgdorferi, Dengue and
Toscana virus in Turin Province. Cell Biochem Funct. 2007;25(2):185-8.

Cinco M, Barbone F, Grazia CM, Mascioli M, Anguero RM, Stefanel P, et al. Seroprevalence of tick-borne infections in
forestry rangers from northeastern Italy. Clin Microbiol Infect. 2004;10(12):1056-61.

Tomao P, Ciceroni L, D'Ovidio MC, De RM, Vonesch N, Iavicoli S, et al. Prevalence and incidence of antibodies to
Borrelia burgdorferi and to tick-borne encephalitis virus in agricultural and forestry workers from Tuscany, Italy. Eur ]
Clin Microbiol Infect Dis. 2005;24(7):457-63.

Carpi G, Cagnacci F, Neteler M, Rizzoli A. Tick infestation on roe deer in relation to geographic and remotely sensed
climatic variables in a tick-borne encephalitis endemic area. Epidemiol Infect. 2008;136(10):1416-24.

Carpi G, Bertolotti L, Rosati S, Rizzoli A. Prevalence and genetic variability of tick-borne encephalitis virus in host-
seeking Ixodes ricinus in northern Italy. J Gen Virol. 2009;90(Pt 12):2877-83.

D'Agaro P, Martinelli E, Burgnich P, Nazzi F, Del FS, Iob A, et al. Prevalence of tick-borne encephalitis virus in Ixodes
ricinus from a novel endemic area of North Eastern Italy. J Med Virol. 2009;81(2):309-16.

Rizzoli A, Rosa R, Mantelli B, Pecchioli E, Hauffe H, Tagliapietra V, et al. [Ixodes ricinus, transmitted diseases and
reservoirs]. Parassitologia. 2004;46(1-2):119-22.

Comin D, Viel L, Milone NF, Benedetti G, Sommavilla G, Capelli G. Popolazioni animali domestiche e selvatiche sentinelle
della diffusione di Borrelia burgdorferi sensu lato e TBE Virus nel territorio bellunese. [Domestic and wild animal
sentinel populations in the spread of Borrelia burgdorferi sensu lato and TBE in the territory of Belluno.] Large Anim
Rev. 2011;13(5):217-20.

Rizzoli A, Neteler M, Rosa R, Versini W, Cristofolini A, Bregoli M, et al. Early detection of tick-borne encephalitis virus
spatial distribution and activity in the province of Trento, northern Italy. Geospatial Health. 2007;1(2):169-76.

Lundkvist K, Vene S, Golovljova I, Mavtchoutko V, Forsgren M, Kalnina V, et al. Characterization of tick-borne
encephalitis virus from Latvia: evidence for co-circulation of three distinct subtypes. J Med Virol. 2001;65(4):730-5.



100.

101.

102.

103.

104.

105.

106.

107.

108.

109.
110.

111.

112.

113.

114.

115.

116.
117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

Vanwambeke SO, Sumilo D, Bormane A, Lambin EF, Randolph SE. Landscape predictors of tick-borne encephalitis in
Latvia: land cover, land use, and land ownership. Vector Borne Zoonotic Dis. 2010;10(5):497-506.

Bormane A, Lucenko I, Duks A, Mavtchoutko V, Ranka R, Salmina K, et al. Vectors of tick-borne diseases and
epidemiological situation in Latvia in 1993-2002. Int J Med Microbiol. 2004;293 Suppl 37:36-47.

Zygutiene M. Tick-borne pathogens and spread of Ixodes ricinus in Lithuania. EpiNorth - Journal of the Network for
Communicable Disease Control in Northern and Eastern Europe. 2011;10(2):63-71.

Juceviciene A, Vapalahti O, Laiskonis A, Ceplikiene J, Leinikki P. Prevalence of tick-borne-encephalitis virus antibodies in
Lithuania. J Clin Virol. 2002;25(1):23-7.

Juceviciene A, Zygutiene M, Leinikki P, Brummer-Korvenkontio H, Salminen M, Han X, et al. Tick-borne encephalitis
virus infections in Lithuanian domestic animals and ticks. Scand J Infect Dis. 2005;37(10):742-6.

Stimbirys A, Bagdonas J, Jokimas J, Nekrosiene N. Dairy goats — indicators of some zoonotic pathogens in the
environment. Med Wet. 2011;62(6):644-8.

Bagdonas J, Nekrosiene N, Bulsiene I. Gyvuliu erkinio encefalito seroepizootiniai tyrimai. Seroepizootic survey of tick-
borne encephalitis in animals. Vet Zootec. 2011;24:5-13.

Skarpaas T, Ljostad U, Sundoy A. First human cases of tickborne encephalitis, Norway. Emerg Infect Dis.
2004;10(12):2241-3.

Blystad H, Vold L, Nyg'rd K. Tick-borne encephalitis in Norway. EpiNorth - Journal of the Network for Communicable
Disease Control in Northern and Eastern Europe. 2011;10(2):75-6.

Turczynska A, Polkowska A. [Meningitis and encephalitis in Poland in 2008]. Przegl Epidemiol. 2010;64(2):189-93.

Kicman-Gawlowska A, Chrzescijanska I, Stefanoff P. [Meningitis and encephalitis in Poland in 2006]. Przegl Epidemiol.
2008;62(2):253-60.

Stefanoff P, Zielinski A. [Meningitis and encephalitis in Poland in 2000]. Przegl Epidemiol. 2002;56(2):265-73.
Stefanoff P, Rosinska M. [Meningitis and encephalitis in Poland in 2004]. Przegl Epidemiol. 2006;60(3):419-28.
Stefanoff P, Rosinska M. [Meningitis and encephalitis in Poland in 2005]. Przegl Epidemiol. 2007;61(2):225-34.

Pancewicz SA, Hermanowska-Szpakowicz T, Kondrusik M, Zajkowska ], Grygorczuk S, Swierzbinska R, et al.
[Complications of tick-borne encephalitis in 15-year long experience of the Department of Infectious Diseases and
Neuroinfections]. Przegl Epidemiol. 2006;60 Suppl 1:92-101.

Grzeszczuk A, Ziarko S, Kovalchuk O, Stanczak J. Etiology of tick-borne febrile ilinesses in adult residents of North-
Eastern Poland: report from a prospective clinical study. Int J Med Microbiol. 2006;296 Suppl 40:242-9.

Rosinska M, Zielinski A. [Meningitis and encephalitis in Poland in 2001]. Przegl Epidemiol. 2003;57(1):57-65.

Kondrusik M, Biedzinska T, Pancewicz S, Zajkowska J, Grygorczuk S, Swierzbinska R, et al. [Tick-borne encephalitis
(TBE) cases in Bialostocki and Podlaski regions in years 1993-2002]. Przegl Epidemiol. 2004;58(2):273-80.

Rosinska M, Zielinski A. [Meningitis and encephalitis in Poland in 2002]. Przegl Epidemiol. 2004;58(1):57-65.

Grygorczuk S, Mierzynska D, Zdrodowska A, Zajkowska J, Pancewicz S, Kondrusik M, et al. [The course of the tick-
borne encephalitis (TBE) in patients hospitalized at the Department of Infectious Diseases in Bialystok in the year 2001].
Przegl Epidemiol. 2002;56(4):595-604.

Grygorczuk S, Mierzynska D, Zdrodowska A, Zajkowska J, Pancewicz S, Kondrusik M, et al. Tick-borne encephalitis in
north-eastern Poland in 1997-2001: a retrospective study. Scand J Infect Dis. 2002;34(12):904-9.

Lankiewicz A, Polkowska A, Chrzescijanska I, Kicman-Gawlowska A, Stefanoff P. [Meningitis and encephalitis in Poland
in 2007]. Przegl Epidemiol. 2009;63(2):199-202.

Rosinska M, Stefanoff P. [Meningitis and encephalitis in Poland in 2003]. Przegl Epidemiol. 2005;59(2):241-51.
Polkowska A. [Meningitis and encephalitis in Poland in 2009]. Przegl Epidemiol. 2011;65(2):213-8.

Cisak E, Chmielewska-Badora J, Dutkiewicz J, Zwolinski J. Preliminary studies on the relationship between Ixodes
ricinus activity and tick-borne infection among occupationally-exposed inhabitants of eastern Poland. Ann Agricult
Environ Med. 2001;8(2):293-5.

Siennicka J, Trzcinska A, Gut W. [Immunity against tick-borne encephalitis virus (TBE) in population of forest workers
in Bialowieza]. Przegl Epidemiol. 2010;64(2):303-5.

Stefanoff P, Siennicka J, Kaba J, Nowicki M, Ferenczi E, Gut W. Identification of new endemic tick-borne encephalitis
foci in Poland - a pilot seroprevalence study in selected regions. Int J Med Microbiol. 2008 Sep;298 (Suppl 1):102-7.

Cisak E, Wojcik-Fatla A, Zajac V, Sroka J, Buczek A, Dutkiewicz J. Prevalence of tick-borne encephalitis virus (TBEV) in
samples of raw milk taken randomly from cows, goats and sheep in eastern Poland. Ann Agricult Environ Med.
2010;17(2):283-6.

53



128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144,

145.

146.

147.

148.

149.

150.

151.
152.

153.

54

Cisak E, Chmielewska-Badora J, Rajtar B, Zwolinski J, Jablonski L, Dutkiewicz J. Study on the occurrence of Borrelia
burgdorferi sensu lato and tick-borne encephalitis virus (TBEV) in ticks collected in Lublin region (eastern Poland). Ann
Agricult Environ Med. 2002;9(1):105-10.

Wojcik-Fatla A, Cisak E, Zajac V, Zwolinski J, Dutkiewicz J. Prevalence of tick-borne encephalitis virus in Ixodes ricinus and
Dermacentor reticulatus ticks collected from the Lublin region (eastern Poland). Ticks Tick-Borne Dis. 2011;2(1):16-9.

Makowka A, Gut W, Rogalska J, Michalik J, Wodecka B, Rymaszewska A, et al. [Detection of TBEV RNA in ticks as a tool
for valuation of endemic area wide and sensitivity of TBE surveillance]. Przegl Epidemiol. 2009;63(3):375-8.

Labuda M, Eleckova E, Lickova M, Sabo A. Tick-borne encephalitis virus foci in Slovakia. Int J Med Microbiol. 2002;291 Suppl
33:43-7.

Grgic-Vitek M, Avsic-Zupanc T, Klavs I. Tick-borne encephalitis after vaccination: vaccine failure or misdiagnosis.
Vaccine. 2010.09.003 doi]. 2010;28(46):7396-400.

Jereb M, Karner P, Muzlovic I, Jurca T. Severe tick-borne encephalitis in Slovenia in the years 2001-2005: time for a
mass vaccination campaign? Wien Klin Wochenschr. [10.1007/s00508-006-0728-5 doi]. 2006;118(23-24):765-8.

Logar M, Bogovic P, Cerar D, Avsic-Zupanc T, Strle F. Tick-borne encephalitis in Slovenia from 2000 to 2004: comparison of
the course in adult and elderly patients. Wien Klin Wochenschr. [10.1007/s00508-006-0699-6 doi]. 2006;118(21-22):702-7.

Lotric-Furlan S, Avsic-Zupanc T, Strle F. Tick-borne encephalitis after active immunization. Int J Med Microbiol.
2011;298(1):309-13.

Lotric-Furlan S, Petrovec M, Avsic-Zupanc T, Strle F. Concomitant tickborne encephalitis and human granulocytic
ehrlichiosis. Emerg Infect Dis. 2005;11(3):485-8.

Arnez M, Luznik-Bufon T, Avsic-Zupanc T, Ruzic-Sabljic E, Petrovec M, Lotric-Furlan S, et al. Causes of febrile illnesses
after a tick bite in Slovenian children. Pediatr Infect Dis J. 2003;22(12):1078-83.

Durmisi E, Knap N, Saksida A, Trilar T, Duh D, Avsic-Zupanc T. Prevalence and molecular characterization of tick-borne
encephalitis virus in Ixodes ricinus ticks collected in Slovenia. Vector Borne Zoonotic Dis. 2011;11(6):659-64.

Franzen-Rohl E, Larsson K, Skoog E, Tiveljung-Lindell A, Grillner L, Aurelius E, et al. High diagnostic yield by CSF-PCR for
entero- and herpes simplex viruses and TBEV serology in adults with acute aseptic meningitis in Stockholm. Scand J Infect Dis.
2008;40(11-12):914-21.

Fowler A, Stodberg T, Eriksson M, Wickstrom R. Childhood encephalitis in Sweden: etiology, clinical presentation and
outcome. Eur J Paediatr Neurol. [S1090-3798(08)00005-6 pii ;10.1016/j.ejpn.2007.12.009 doi]. 2008;12(6):484-90.

Johan F, Asa L, Rolf A, Barbro C, Ingvar E, Mats H, et al. Tick-borne encephalitis (TBE) in Skane, southern Sweden: A
new TBE endemic region? Scand J Infect Dis. 2006;38(9):800-4.

Johan F. Tick-borne encephalitis (TBE) in Skane, southern Sweden: A new TBE endemic region? Scand J Infect Dis.
2011,;38:800-4.

Stjernberg L, Holmkvist K, Berglund J. A newly detected tick-borne encephalitis (TBE) focus in south-east Sweden: a
follow-up study of TBE virus (TBEV) seroprevalence. Scand J Infect Dis. 2008;40(1):4-10.

Waldenstrom J, Lundkvist A, Falk KI, Garpmo U, Bergstrom S, Lindegren G, et al. Migrating birds and tickborne
encephalitis virus. Emerg Infect Dis. 2007;13(8):1215-8.

Elvang A, Melik W, Bertrand Y, Lonn M, Johansson M. Sequencing of a tick-borne encephalitis virus from Ixodes ricinus reveals
a thermosensitive RNA switch significant for virus propagation in ectothermic arthropods. Vector Borne Zoonotic Dis.
2011;11(6):649-58.

Brinkley C, Nolskog P, Golovljova I, Lundkvist A, Bergstrdm T. Tick-borne encephalitis virus natural foci emerge in
western Sweden. Int J Med Microbiol. 2011;298(1):73-80.

Melik W, Nilsson AS, Johansson M. Detection strategies of tick-borne encephalitis virus in Swedish Ixodes ricinus reveal
evolutionary characteristics of emerging tick-borne flaviviruses. Arch Virol. 2007;152(5):1027-34.

Meyer PM, Zimmermann H, Goetschel P. Tick-borne encephalitis presenting as fever without localising signs--a case
series. Eur J Pediatr. 2010;169(6):767-9.

Stahelin-Massik J, Zimmermann H, Gnehm HE. Tick-borne encephalitis in Swiss children 2000-2004: five-year
nationwide surveillance of epidemiologic characteristics and clinical course. Pediatr Infect Dis J. 2008;27(6):555-7.

Zimmermann H. Tick-borne encephalitis in Switzerland: significant increase in notified cases, 2005. Euro Surveill. [1806 pii].
2005;10(10):E051006.

Krech T. TBE foci in Switzerland. Int J Med Microbiol. 2002;291 Suppl 33:30-3.

Gaumann R, Muhlemann K, Strasser M, Beuret CM. High-throughput procedure for tick surveys of tick-borne encephalitis virus
and its application in a national surveillance study in Switzerland. Appl Environ Microbiol. 2010;76(13):4241-9.

Casati S, Gern L, Piffaretti JC. Diversity of the population of tick-borne encephalitis virus infecting Ixodes ricinus ticks in
an endemic area of central Switzerland (Canton Bern). J Gen Virol. 2006;87(Pt 8):2235-41.



	Cover_Technical-Report_Communication immunisation_just_cover
	TBE in EU EFTA - final with changes to Scandinavia
	Executive summary
	Background
	Methods
	Results
	Country profiles
	Discussion
	Recommendations



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



