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Burden of disease and case definition 

To date, tick-borne encephalitis virus (TBEV) foci have been 
identified in Europe, Siberia, far-eastern Russia, northern 
China, South Korea, and Japan. Up to 12,000 tick-borne 
encephalitis (TBE) cases are identified annually from 
countries where the disease is reportable. Mortality rates 
between 0.2% to 20% are reported, depending on region 
and perhaps on viral subtype.3 Severe long-term sequelae 
of TBE are well described both in children and in adults (see 
Chapters 5 and 6).  

Because TBEV is present in reservoir animals in nature, 
eliminating or eradicating the disease is impossible. Thus, 
TBE is an important concern for the individual who becomes 
infected, but the disease is also of public health relevance, 
as acknowledged by the World Health Organization (WHO) 
in all position reports from 1983 to date (2011).3-5 

Moreover, vaccination against TBE is on the World Health 
Organization's List of Essential Medicines, the safest and 

most effective medicines needed in a healthcare system35. In 
addition, in 2012 the European Center for Disease 

Prevention and Control (ECDC) decided to add TBE to the 
list of mandatory notifiable diseases and provided for the 
first time ever a uniform disease case definition2 (Table 1). 

As the ECDC case definition and reporting have not been 
implemented around the globe and not even throughout 
Europe, data on the burden of disease from different 
countries are difficult to compare. Even if clear case 
definitions are provided and routinely implemented by local 
authorities, differences between countries exist regarding 
the classification of clinical diseases associated with TBEV 
infections. For example, Austria reports only “serologically 
proven hospitalized cases,” whereas the Czech Republic 
reports any case with “clinical and laboratory signs of 
aseptic meningitis/meningoencephalitis, not necessarily 
associated with hospitalization.”6

 

In addition to the use of different case definitions and case 
classifications, there is a lack of implementation of routine 
diagnostics in patients with encephalitis particularly with 
regard to detecting TBE. This is exemplified by the Polish 
experience: between 2004 and 2008, only 39% of the 
country’s hospitals had access to TBEV-serology. Therefore, 

Key Points 

• TBE is a flavivirus infection of the central nervous system (CNS), transmitted by ticks and in some rare instances by ingestion 

of unpasteurized milk. 

• It is diagnosed in the forested belts of Northern Eurasia ranging from the UK, eastern France, The Netherlands and Norway 

down to Italy through central and Eastern Europe, Russia, Kazakhstan, and China to Japan. 

• About 10,000 cases of TBE are reported annually, likely a significant underestimate as serological testing is more sporadic 

than complete and in some countries and, in some countries, (like Japan) not even available. 

• The European Centre for Disease Prevention and Control (ECDC) have put TBE on their list of notifiable diseases. Their case 

definition requires clinical symptoms of CNS infection plus virological or serological confirmation of the infection, usually by 

detection of specific immunoglobulins IgG and IgM. 

• Vaccination against TBE is on the World Health Organization's List of Essential Medicines. the safest and most effective 

medicines needed in a health system. 

• Surveillance of TBE and the TBEV is incomplete. Reported incidences do not reflect actual risk since this fluctuates annually 

as a result of changes in exposure, vaccine uptake, intensity of case finding and reporting, climate factors, reservoir animals 

and ticks - just to mention the most relevant factors.  

• For largely unknown reasons (including human behavior, improved diagnostics, or climate change) TBEV appears to be 

spreading north, east, west, even south and to higher altitudes to areas that were previously believed to be free of the 

virus. 
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Table 1: TBE case definition by the ECDC4 “NA”= Not applicable  

TICK-BORNE ENCEPHALITIS 

1. Clinical Criteria 
Any person with symptoms of inflammation of the CNS (e.g. meningitis, meningoencephalitis, encephalomyelitis, encephaloradiculitis) 

2. Laboratory Criteria 

 Laboratory criteria for case confirmation:* 
        At least one of the following five:  

- TBE specific IgM AND IgG antibodies in blood  

- TBE specific IgM antibodies in CSF  

- Sero-conversion or four-fold increase of TBE-specific antibodies in paired serum samples  

- Detection of TBE viral nucleic acid in a clinical specimen,  

- Isolation of TBE virus from clinical specimen  

Laboratory criteria for a probable case:  

- Detection of TBE-specific IgM-antibodies in a unique serum sample  

3. Epidemiological Criteria 
Exposure to a common source (unpasteurized daily products) 

Case Classification 

A. Possible case NA 

B. Probable case 
Any person meeting the clinical criteria and the laboratory criteria for a probable case  

OR 
Any person meeting the clinical criteria and with an epidemiological link 

C. Confirmed case 
Any person meeting the clinical and laboratory criteria for case confirmation  

a pilot project of enhanced surveillance for TBE was 
implemented in 2009.7 Testing for TBE in patients with signs 
of meningitis or encephalitis in the entire country doubled 
in 2009 compared with previous years, and 38 new endemic 
districts were identified. Seven of the new endemic districts 
were located far away from previously known endemic foci, 
most notably in the northwest of the country. 

Finally, vaccine uptake may substantially modify the 
number of cases in a TBE risk area, as exemplified again by 
Austria, where in the last decade less than 100 cases are 
reported annually; this number was up to 700 cases 
annually before the introduction of a vaccination program. 
TBE vaccine uptake in Austria is around 84%. Neighboring 
countries with lower vaccine uptake continue to have 
increasing TBE case numbers.1 The following figures show 
countries with their respective current vaccination 
recommendations and vaccine reimbursement policies (Fig. 
1, Table 2). 

Until 2018, only Austria has a national universal vaccination 
recommendation for the whole population, established a 
long time ago. Switzerland is the only other country that 
followed the same pathway, in February 2019 the entire 
country – except the cantons of Geneva and Ticino – is now 
defined as a TBE risk area by the Federal Office of Public 
Health and Vaccines Technical Committee). TBE vaccination 
is recommended for all persons in Switzerland (=6 years), 
who are tick-exposed and either live in a risk area or stay 
there temporarily; for children between 1 and 5 years, the 

situation is to be individually assessed. The entire Swiss 
population has a potential risk of exposure, depending on 
individual activity and mobility.   

In 2019, National Institute of Health Institute of Slovenia 
decided to partially fund the vaccination against TBE for 
children 3 years old and adults 49 year with three doses of 
the TBE vaccine (primary vaccination or booster). Previously 
unvaccinated adults 49 years old and children 3 years old, 
will be included in the vaccination program every year, thus 
gradually increasing the protection of the Slovenian 
population against TBE. (See chapter 12b Slovenia). 

Recommendations in other countries, if they exist at all, are 
linked to certain conditions, e.g. predefined risk areas, age, 
or possible occupational exposure (Fig. 1 and Table 2). 

Overall, TBE surveillance in Europe is more sporadic than 
systematic, and TBE cases are likely underreported. For 
2020, 24 EU/EEA countries reported 3,817 cases of tick-
borne encephalitis, whereas the sum of all TBE cases 
outlined in the following country chapters results in 5,429 
cases (Table 3).42 In the end, the real burden of disease 
from TBE remains unknown and the identification of TBEV 
endemic areas is far from being complete. With only 
inconsistent and incomplete scientific databases available, 
it is fair to conclude that the true TBEV disease burden is 
significantly underestimated.3,8  

In this article we take the ECDC definition of TBE as a 
baseline (Table 1), requiring 1) clinically apparent disease of 

*Serological results should be interpreted according to the vaccination status and previous exposure to other flaviviral infections. 
Confirmed cases in such situations should be validated by serum neutralization assay or other equivalent assays. 
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Table 2: Country-specific recommendations and reimbursement for TBE vaccination (as of 2021) 

Country 

Notifiable 
disease/ 

mandatory 
reporting 

system 

Recommendation Population Reimbursed   Reimbursement type 
Reimbursement 

details 

 Armenia  + 
No 

recommendation 
   N No reimbursement 

No TBE vaccine 
registered 

 Australia   No recommendation    N No reimbursement No TBE vaccine 
registered 

 Austria1,2,3,4   + All   Y 

Partial reimbursement for all 
Austrians being vaccinated, and 
full reimbursement for special 

vacc. groups (eg, army, farmers) 

Partial reimbursement 
for all Austrians being 

vaccinated, and full 
reimbursement for 
special vacc. groups 
(eg, army, farmers) 

 Azerbaijan - 
No 

recommendation 
  N No reimbursement 

No TBE vaccine 
registered 

  
 Belarus3,5 

 + High Risk      
TBE vaccine Moscow 

and Encepur available 
on the market 

  
 Belgium3 

  
- 

Travelers 

Recommendation by the 
tropical institute for 
travelers to endemic 
regions and potential 

exposure (for travelers 
abroad to endemic areas) 

N No reimbursement   

  
 Bulgaria1,2,3,4 

- Travelers 
Recommendation for 
travelers to endemic 

regions 
 N No reimbursement 

No TBE vaccine 
registered 

 
 Croatia1,2,3,4 

  
 + 

At Risk + High 
Risk 

Only recommended for 
residents in endemic areas 
and those visiting endemic 

areas (for recreation); 
forestry workers in the 

Koprivnica-Križevci region 

N 
Non-governmental  

reimbursement 

  
Both registered, but 

only Austrian 
currently available 

  
 Czech Republic  

 

 + All 

Vaccination is 
recommended to all 

people permanently or 
temporarily residing in 

endemic areas with 
prevalence of TBE 

Y 
Non-governmental 

reimbursement 

Contribution from 
preventive funds of 

health insurance 
companies only 

(approx. at the level of 
price of 1 dose of 

vaccine) 

 Denmark2,3 -          

  
  
 Estonia1,2,3,4 

 
  + All 

All individuals aged >1 y; 
Recommended for 

travelers visiting endemic 
areas 

  
  Y 

 Non- governmental 
reimbursement 

No vaccine 
reimbursement is 
available for the 

general population; 
Free for risk groups 

(foresters, irrigators, 
military personnel) – 
vaccination is covered 
by the employer; both 

vaccines registered 

 Finland1,2,3,4 +  Travelers 
 Travelers to endemic 

areas 
      

 France1,2,3,4  Travelers 
 Travelers to endemic 

areas 
   No reimbursement   

Chapter 12a: TBE-epidemiology by country – an overview 



Country 
Notifiable disease/ 

mandatory 
reporting system 

Recommendation Population Reimbursed Reimbursement type  Reimbursement details 

 Germany1,2,3,4   +  All 

All individuals aged >1 y tick- 
exposed in RKI-defined 

(Robert Koch-Institut)‚ TBE-
risk areas, either they travel, 

live, and/or work there 

 Y 

Reimb. for all those 
who live in, work in, or 
travel to RKI-defined 

'TBE-risk areas‘ 

Reimb. for all those who live in, 
work in, or travel to RKI-
defined 'TBE-risk areas‘   

(often even reimb. by 
insurances for travel to foreign 

endemic areas) 

 Georgia + 
No 

recommendation 
  N No reimbursement No TBE vaccine registered 

 Greece2,3 + Travelers Travelers to endemic areas       

 Hungary1,2,3,4  + All   Recommended for everyone  Y 
Partial governmental 

reimbursement 

Free for residents of highly 
endemic areas; Mandatory for 

people with extensive exposure 
to ticks in rural areas (e.g., 

forestry workers and farmers 
since 1998, hikers and 

campers); 
German vaccine is reimbursed 

(25% of cost covered by 
National Health Insurance); 

both vaccines 
on the market 

 Iceland7 - No 
recommendation 

        

  Ireland8 + Travelers 

A vaccination is the best way 
to prevent TBE for people 

living, working, or travelling in 
risk countries. You may 
consider having the TBE 

vaccination if: 
You are living in or planning to 

move to a risk country. 
Your work puts you at risk of 
TBE (for example, if you are a 

farmer, forestry worker or 
soldier). 

You are planning to travel to a 
risk area during late spring or 

summer and will be taking 
part in activities that put you 

at risk, such as camping, 
hiking, or bird 

watching. 

N   No reimbursement None 

 Israel9,10  - Travelers 
Recommendation for travelers 

to the endemic area 
Y 

 Partial governmental 
reimbursement 

Reimbursed: TBE is not 
registered in Israel yet, and this 

is only OOP in traveler clinics 
and 

MOH clinics 

  
 Italy3,11 

  
 - 

  
High Risk 

TBE vaccination is 
recommended to high- risk 

population groups (foresters, 
scouts, persons with hobbies 

or leisure activities potentially 
leading to tick exposure) in 
Veneto and in Trentino Alto 

Adige 

      

 Kazakhstan3  + High Risk 
Adults occupational 

(forest workers and 
soldiers) 

Y 
Partial governmental 

reimbursement 

TBE vaccine Moscow is available 
on the market; FSME-immun is 

not registered 

 Kyrgyzstan - No 
recommendation 

  Y No reimbursement No TBE vaccine registered 

Table 2: continuation 
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Country 

Notifiable 
disease/ 

mandatory 
reporting 

system 

Recommendation Population Reimbursed 
Reimbursement 

type 
Reimbursement details 

 Latvia1,2,5,6 + All 

For children and 
adolescents living in 

endemic areas; strongly 
recommended for adults 

Y 

Partial 
governmental and 

private 
reimbursement 

For children and adolescents living in 
endemic areas; for orphans/children without 

parental care - free of charge. 50% 
reimbursement for children (0-2y); 25% for 
pregnant women and women 42 days after 
delivery . Mandatory for high-risk groups 
and/or individuals expecting to have high 

occupational exposure (e.g. forest workers 
and military personnel for whom vaccination 

is paid by employers); both vaccines 
registered. 

 Lithuania1,2,5,6 + All 

Recommended > 1 y of 
age; Recommended for 
travelers and severely-

affected cohorts  

N 
Non- governmental 

reimbursement 
Some employers provide vaccination (e.g., 
forest workers);  both vaccines registered 

 Luxembourg             

 Malta5 -           

 Mongolia20 + At Risk + High Risk 

Adults occupational; 
residents and for tourists 

in provinces (Northern 
Mongolia- Selenge and 

Bulgan aimags) 

Y 

Partial 
governmental and 

private 
reimbursement 

TBE vaccine Moscow  
and Chinese 

 Netherlands5,22 - Travelers 

Persons with high-risk 
occupations in endemic 
areas; persons who go 
camping and hiking in 

nature reserves for 
longer than 2 days in the 
endemic regions of the 
Baltics, former Soviet 
Union, Kazakhstan, 

Mongolia, and Japan in 
the active tick season  

Persons who go camping 
and hiking in nature 

reserves for 
(cumulatively) longer 
than 4 weeks in the 

endemic areas of Central 
and Northern Europe in 

the active tick season  

N No reimbursement   

 Norway5 +           

 Poland1,2,5,6 + At Risk + High Risk 

Recommended for 
residents of endemic 
areas, particularly for 

military personnel, 
border guards, fire 

fighters, farmers, and 
tourists  

Y 
Non- governmental 

reimbursement 

TBE vaccination is not universally 
reimbursed; Mandatory for forestry workers 
(since 1994) – reimbursed by the employer; 

both vaccines registered 

 Portugal5 -           

 Romania1,2,3,4  + No 
 

No national TBE 
vaccination 

recommendations 

 N No reimbursement 
No national TBE vaccination policy;  

both vaccines registered 
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Country 

 Notifiable 
disease/ 

mandatory 
reporting system 

Recommendation 
  

 Population 
Reimbursed  Reimbursement type Reimbursement details 

Russia3,5  + High Risk 
Recommendations in the 

second part of NIP for 
endemic regions 

Y 

Partial 

governmental and 
private 

reimbursement 

3 locally produced Russian TBE 
vaccines, FSME-IMMUN and 
Encepur are available on the 

market 

 Serbia14 - At Risk + High Risk 

All aged >1 years of age 
residing or staying 

temporarily in endemic 
areas 

 N  No reimbursement Vaccines are not registered 

Slovakia1,2,3,4 + High Risk 

Recommendation 
implemented only for high-

risk occupational 
groups: forestry workers, 

farmers, 
surveyors, geologists, 

mountain hut and 
cableway staff, police 

officers, military 
personnel, and railway 

workers 

  
 Y 

  
Non- governmental 

reimbursement 

Implemented only for high- 
risk occupational groups; 

Mandatory for staff working in 
TBE testing laboratories; One 

private health insurance 
company (DOVERA) provide 

reimbursement of 3rd dose and 
second private health insurance 

company (UNION) provide 
reimbursement of 

50% of each dose; both 
vaccines are available 

   + 
  
  

All 

Recommended for people 
living in or traveling to 
highly endemic areas, 

including children aged 
>1 y 

Y 

  
 Partial 

governmental and 
private 

reimbursement 

National TBE vaccination policy 
and recommendation 

implemented only for high- risk 
groups. Mandatory for high-

risk workers; 
Mandatory for students at 

high risk, e.g. forestry, wood 
processing (reimbursed 

within compulsory health 

insurance); both vaccines on 

the market 

Since March 2019- primary 

series are reimbursed for two 

cohorts – children 3 years of 

age and adults 45-50 yrs of age 

  -  Travelers Travelers to endemic areas N No reimbursement Not applicable 

  +   High Risk 

The regional 
recommendation of 

Stockholm County is to 
vaccinate (3+1); no 

national TBE vaccination 
recommendations in 

different endemic 
settings or at different ages 

Travelers who intend to 
spend time in the 

outdoors, especially in the 
Stockholm 

archipelago, might want to 
get vaccinated 

 N 
  

 No reimbursement 
No reimbursement is offered for 

TBE-vaccine 

 Switzerland4,19,20,21,22 + At Risk + High Risk 

Adults and children >6 
years of age residing or 
staying temporarily in 

endemic areas 

 
Y 

Full governmental 
reimbursement 

Reimbursed for Swiss citizens 
(except region Genf and Tessin), 
for adults and children >6 years 

of age residing or staying 
frequently in endemic areas 
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Country 

Notifiable 
disease/ 

mandatory 
reporting system 

Recommendation  Population Reimbursed 
 Reimbursement  

type Reimbursement details 

 Tajikistan - No recommendation   N No reimbursement No TBE vaccine registered 

  
Turkey3,23 

- 
  

Travelers 

Individuals with high- risk 
activities (camping or 
working in farm and 

forest lands, adventurous 
journeys) and living in 

endemic countries 

 N No reimbursement   

 UK24  -  Travelers Limited to travelers to 
high risk areas 

 N  No reimbursement  

 Ukraine3,5  +  High Risk   N No reimbursement 
TBE vaccine Moscow and 
Encepur available on the 

market 
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the central nervous system plus 2) at the same time a valid 
virological or serological documentation of current infection 
of the patient. However, in some countries “fever cases 
only”, if severe enough to be hospitalized and if laboratory 
confirmed are also counted and reported as TBE 
cases.  Reported numbers of TBE cases by country and by 
year are summarized in Table 3. 

2. TBE risk areas 

While the challenges of detecting TBE cases in Europe have 
been described above, here we look at the collection of 
data to identify TBEV-endemic areas. Again, several 
methods are employed in different countries for 
epidemiological mapping:9 

1. testing of ticks and animal reservoirs for the presence of 
TBEV (especially by molecular diagnostic techniques); 

2. seroprevalence studies of populations exposed to ticks; 
and 

3. description of clinical cases with verifiable tracking of 
the place where the infection was acquired. 

Each of these methods gives only a part of the complete 
picture. Some countries report the geographic prevalence 
of TBE based on the incidence of human cases only. 
However, this type of information does not give a clear 
picture on TBE endemic areas because often the exact place 
of TBE infection cannot be determined with certainty. Thus 
some TBE cases are “lost” for surveillance and reporting for 
the location where the infection was acquired. Overall, data 
on TBEV distribution are incomplete, heterogeneous 
between the different countries, and sometimes even 

inconsistent for the same country. 

In the end, estimating the risk of infection by the TBEV in a 
specific (endemic or non-endemic) area is impossible for 
several reasons. 

1. The epidemiology of TBE is the result of a complex 
interaction between reservoir animals, birds, ticks, 
plants, climate, weather, and human behavior (including 
vaccine uptake; see Chapters 3 and 13 for details). These 
variables change annually and unpredictably resulting in 
great annual differences in case numbers, as is well 
demonstrated in Chapter 12b (country-specific 
summaries) as well as in Table 2 above. 

2. A high local vaccine uptake may result in a low disease 
incidence, whereas the incidence in the unvaccinated 
(e.g., a traveler) may be much higher than the reported 
risk in the local population indicates. 

3. TBEV exists in microfoci, i.e. the virus often is detectable 
in small areas only, whereas the surrounding areas are 
TBEV-free. 

Considering these points, the prevalence of TBEV in ticks 
obviously can vary considerably, even within 1 country or 1 
area within an endemic region. For instance, in some highly 
endemic areas, TBEV prevalence in ticks reaches 20– 40%, 
but in other areas it can be as low as 0.1–0.5%3 (see 
Chapter 11). Or: a highly TBE endemic area may have a very 
low population size, so no TBE cases or only low incidence 
numbers of TBE cases are identified. Thus, the area may 
appear to be TBE-free whereas hikers in the area may have 
a high risk.  

Finland for example is the eighth-largest country in Europe 

30. Poluga J. et al. Tick-borne encephalitis in Serbia: A case series. J Infect Dev Ctries. 2019; 13(6):510-515. 
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meningoencefalitisa-v-sloveniji-2 [Last accessed: May, 2023] 
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infektionskrankheiten.exturl.html/aHR0cHM6Ly9tZWxkZXN5c3RlbWUuYmFnYXBwcy5jaC9pbmZyZX/
BvcnRpbmcvZGF0ZW5kZXRhaWxzL2QvZnNtZS5odG1sP3dlYmdy/YWI9aWdub3Jl.html [Last accessed: March, 2020] 
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Immunother. 2013; 9(5): 1163–1171. 
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2019, 19(11):793-80. 
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and the most sparsely populated country in the European 
Union (Population density is 18 inhabitants per square 
kilometer. This is the third-lowest population density of any 
European country). The majority of the population lives in 
the central and southern parts of the country. However, 
according to monitoring data for 2015–2019, the calculated 
incidence of tick-borne encephalitis in 2019 is as high as 53 
per 100.000 inhabitants in the municipality of Pargas, 42 in 
Simo, 20 in Kustavi, and 30 on the island of Åland. 
Recommendations per municipality are based on human 
incidence numbers exclusively and do not consider those 
many municipalities where there are only few people 
living.40 

With this in mind, the TBE-incidence of a country alone is 
not an adequate measure for the individual risk to acquire 
TBE. Moreover, to date there is no commonly accepted 
definition to characterize “TBE risk areas”. To address this 
problem in a transparent and scientific way the country 
surveys listed in Chapter 12b of THE TBE BOOK are based on 
a proposal by ECDC10 for assessing the risk for arbovirus 
infections in general.  

• The key point from this10 is that “… any area where the 
chances of transmission of an arthropod-borne disease 
to humans are higher than nil is a risk area.” This 
definition is compelling as it refrains from requiring any 
specific level of risk (which can be small or large), like 
incidence data, which vary from year to year even for 
the same region.  

• A predisposed area is a risk area where existing 
conditions might facilitate the transmission of an to 
humans, but the respective pathogen has not been 
detected. 

• An imperiled area is a risk area where the pathogen has 
been detected in vectors, or transmission of the 
pathogen to animals or humans has been detected 
indirectly (by serology).  

• An affected area is a risk area, where human TBE 
disease cases have occurred either sporadically or in a 
timewise restricted matter.  

• An endemic area is a risk area where recurrent 
transmission of TBE to humans is taking place over 
several seasonal cycles. 

In order to assign an arbovirus-risk based on the ECDC 
definition10 an area must be accurately determined 
geographically and by biological and epidemiological 
findings (surveillance of human and animal cases, field 
investigation etc.) in order to avoid misunderstandings and 
imprecision. This however is NOT the case with TBE, as the 
quality of surveillance and reporting is significantly different 
among countries and data cannot be simply compared. 
Therefore, the ECDC classification is by no means a risk 
assessment, but rather a way to grade available evidence. 

In South Korea, TBEV has been detected in ticks, but no 
single human case has been identified to date. In Japan, 

only 1 case had been confirmed by 1993, and 4 other 
human TBE cases were identified between 2016 and 2018. 
In The Netherlands 3 autochthonous TBE cases were 
identified in 2017 and a total of three TBE foci have been 
identified so far.11,12 In Belgium, circulation of the virus in 
wild life has been documented, and the possibly first two 
autochthonous human TBE disease cases were reported.36, 

37 Recently, circulation of the TBEV in wild life as well as one 
possible indigenous human TBE case has been reported 
from the UK.38,39 With this in mind, it remains unknown if 
travelers to South Korea have any risk for TBE if exposed to 
ticks in this country, whereas clearly, at least some parts of 
The Netherlands, Belgium, Japan and the UK are now TBEV-
affected areas at least, and they may become endemic in 
case universal testing is applied. 

Physicians, travelers, or the public in general may refer to 
the respective country in Chapter 12b of “The TBE Book” to 
see the number of reported cases by year, the local vaccine 
uptake (as available), and other key information to judge on 
possible risks – bearing in mind the limitations, and the 
accuracy of surveillance in the given country, and reporting 
mentioned herein.  

It is the task of local authorities to define “TBE-areas” and 
decide on recommendations for vaccination either for all 
persons living in an area or for special risk groups. As the 
epidemiology of TBE changes annually it has to continuously 
be re-evaluated.  

3. Areas without confirmed TBE risk 

Lack of circulation of the TBEV in Eurasia has been 
confirmed for Spain, Portugal, The Republic of Ireland, 
Luxembourg, Kosovo, Macedonia, Montenegro, Greece, and 
Turkey as well as for some other parts of the continent. 

First reports of TBEV seropositivity for TBEV in Spain were 
published in animals in Extremadura in 2003 and in 
Andalusia in 2014, and neutralizing antibodies against TBEV 
were recently detected in a horse on the island of Mallorca 
(off the eastern coast of Spain).13,14  Nonetheless these data 
are difficult to interpret as they could be due to cross-
reactivity with IgG directed against closely related viruses of 
the same serogroup. Indeed, the louping ill virus, a member 
of the TBEV serocomplex, has already been detected in ticks 
and livestock in Spain. 

An investigation in Turkish blood donors in Zonguldak in the 
Black Sea region has shown one TBEV positive sample by NT 
(PRNT).15 However, cross-reactions in commercial sero-
logical tests as well as by PRNT cannot be entirely ruled out. 
Recently IgM but no IgG antibodies to the TBEV were 
detected by ELISA in five children in Turkey.16 This 
constellation is highly implausible and indicates possibly 
nonspecific cross reactions as well. More data on TBE are 
required in order to confirm the existence of the TBEV in 
Turkey. 

Eltari reported a total of 82 TBE cases from 1983 to 1990 in 
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Albania.  No further data are available after 1990.43,44 There 
is only one report from Bosnia mentioning TBE cases.45

 

In a serological study in Northern Greece serum samples 
from 921 apparently healthy individuals were investigated 
for the presence of TBEV antibodies. According to the 
authors two percent of the general population was found to 
be TBE-seropositive in their test system.17 However as TBEV 
is not endemic in Greece these findings may well result 
from cross-reactivity to Greek Goat Encephalitis Virus. 
Nonetheless two imported ΤΒΕ cases confirmed by 
neutralization test were reported to TESSy-ECDC, one in 
2014 and a second in 2016.18  

Recent data definitely confirmed the presence of TBEV in 
Northern Italy (see country chapter). Older data show up 14 
human TBE cases and two virus isolations between 1975 
and 2004 in the Toscana region however, no additional TBE 
case has been reported ever since. Still, a seroprevalence 
study in hunters and wild boar breeders in Turin Province 
and in particular in the Susa valley showed an about 5% 
seroprevalence by ELISA and amongst low-risk individuals 
seroprevalence was below 2%.19 

In Afghanistan, a study showed 23.4% seroprevalence and 
20 human cases of IgM positivity; however, cross-reaction 
with Royal Farm virus cannot be excluded.46 

In Georgia, 7% of acute febrile patients showed TBEV 
seropositivity.47

 

Most recently a study investigated the possible circulation 
of TBEV in Northern Iran, where climatic conditions, 
presence of Ixodes ticks, and variability of mammalian hosts 
might contribute to TBEV establishment. Anti-TBEV IgG 
antibody positive ELISA results were reported41; however, 
no confirmatory test was done, and cross-reactivity among 
flaviviruses is highly plausible. 

Within the Central Asian countries there are reports of TBE 
in Kazakhstan and Kyrgyzstan (see country chapters), the 
only other single report without any further details is 
Turkmenistan.48 

4. TBEV subtype and vector distribution 

Three main TBEV subtypes have been described based on 
their main distribution pattern and sequence similarity: the 
European virus (previously CEE virus, Central European 
encephalitis virus;  TBEV-EU), the Far Eastern virus 
(previously RSSE virus; TBEV-FE), and the Siberian virus 
(previously west Siberian virus;  TBEV-Sib). In addition to 
the 3 primary TBEV subtypes, there is a fourth accepted 
subtype, designated as ( Baikalian subtype (TBEV-BKL) with 
the prototype strain “886-84”. Recently, two additional 
lineages have been described as possible TBEV subtypes, 
namely the “strain 178-79”, and the Himalayan subtype 
(TBEV-HIM)19 (details see chapter 11). So far, it is unclear 
whether the recently detected strain “Sallandse” from The 
Netherlands forms an own subtype or belongs to the 
European subtype.  

 

A. Total population (red dashed line) and non-vaccinated 
population (red solid line) in Austria. The black line represents 
the increasing coverage of vaccination, which started in 1978. 

B. Comparative representation of TBE incidences in Austria (red 
line), Czech Republic (green line), and Slovenia (blue line). The 
incidence scale for Slovenia (right y-axis) differs from that of 
Austria and the Czech Republic (left y-axis). 

C. Sliding-window representation of TBE incidence in Austria 
(red line), Czech Republic (green line), and Slovenia (blue line) 
in means of 5-year intervals. The incidence scale for Slovenia 
(right y-axis) differs from that of Austria and the Czech 
Republic (left y-axis).1  

Figure 4: Tick-borne encephalitis (TBE)  
incidence rates, 1972–2011,  
central Europe  
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TBEV-FE prevails in the regions of far-east Russia, in China, 
Mongolia and in Japan. TBEV-SIB prevails in eastern and 
western Siberia, in the Ural and European part of Russian 
territories. TBEV-EU is predominant in Eastern European 
countries including Ukraine and in central, western, and 
northern Europe. TBEV-BLK was found in East Siberia near 
Lake Baikal and in Northern Mongolia, and TBEV-HIM was 
recently isolated in wild rodent (Marmota himalayana) in 
the Qinghai-Tibet Plateau in China.20

 

The principal vector as well as the reservoir for the TBEV-EU 
subtype is the tick I. ricinus, whereas TBEV-FE and TBEV-SIB 
subtypes are transmitted predominantly by I. persulcatus. 
The ranges of the 2 tick species as well as the TBEV 
subtypes overlap in Estonia, parts of Latvia, Finland, and the 
European part of Russia.  

All 3 main TBEV subtypes are present in Estonia and 
Latvia.21,22 From the limited virus isolates available from the 
Ukraine so far, there is evidence that all TBEV subtypes are 
present on the Crimean peninsula, too.23,24 The TBEV-SIB 
has been detected in Bosnia as well.23

 

TBEV-EU foci have been reported from South Korea, 
approximately 7000 km away from the European range of 
the TBEV-EU subtype circulation.25 TBEV strains related to 
the TBEV-EU subtype were isolated in rodents and humans 
in eastern and western Siberia as well as in the Ural 
territory.23,26 

 

TBEV-FE foci have not only been reported from Crimea, 
about 3000 km away from the known TBEV-FE circulation 
area27 but also from the Republic of Moldova between 2010 
and 2011. 

Geographical circulation of the TBEV subtypes, unusual 
TBEV subtype foci, and various carrier vectors are described 
in more detail in Chapters 3 and 13. 

5. Trends in TBE epidemiology 

  

A characteristic feature of TBE is that the incidence of the 
disease in risk areas can vary significantly from year to year. 
In addition to short-term fluctuations, there are also longer-
range undulations of incidence rates in intervals of >5 years, 
which have been analyzed in detail for Austria, the Czech 
Republic, and Slovenia1 (see Fig. 4). Except for the strong 
overall upsurge of TBE cases in the Czech Republic and 
Slovenia starting around 1992 (but not in Austria, as a result 
of vaccination), the long-range incidence curves for 1990–
2011 are remarkably similar for all 3 countries, suggesting 
that the causes for the increase in TBE cases are the same 
but not yet identified. 

A similar fluctuation over time has been recognized in 
Estonia, a country with one of the highest overall TBE 
incidence in Europe. Looking into more detail for the years 
2005 till 2017 case numbers are fluctuating between 6.2 
and 18.6, and when comparing different counties, mean 
incidence (2005–2017) vary between 5.2 and 52.8 (see 
Chapter 12b, Estonia). 

Again, as noted above, the epidemiology of TBE is a 
“moving target.” Current changes include an increase in 
geographical distribution of TBE-risk areas as well as an 
overall increase of reported TBE cases (Table 2). In recent 
years new TBE foci have been reported from altitudes up to 
2100 meters above sea level.29-31,49 New endemic zones in 
previously unaffected alpine regions in western Austria32 
and in Switzerland were established, and a first report of 
TBEV being detected at locations in Norway up to more 
than 65°N latitude was published 2018.33 Within the last 
couple of years, 4 TBE cases (2 proven and 2 suspected 
ones) have been identified in UK and Scotland (for more 
details, see country chapter UK). A remarkable increase in 
annual disease numbers over the last couple of years is 
seen in Central European countries, i.e., Austria (most 
common in unvaccinated subjects), the Czech Republic, 
Germany, Sweden and Switzerland (see Table 3). 

It appears that areas with TBEV endemicity as well as the 
total number of reported TBE cases have increased over the 
last several decades. Comparing the periods from 1976 to 
1989 and 1990 to 2009, the average increase in TBE 
infections among humans in central and western European 
countries was 317.8% in Europe including Russia and it was 
193.2% in Europe excluding Russia.34

 

Various factors may explain these findings, at least in part: 
social factors (socio-political changes with changes in 
human behavior, duration and type of leisure time 
activities), ecological factors (e.g., effects of climate changes 
on the tick population and reservoir animals), and/or 
technological factors (advanced diagnostics, increased 
medical awareness).  

There is increasing research interest in habitat suitability 
modelling to define universal environmental characteristics 
of TBEV foci, to predict suitable conditions where 
potentially human TBEV infections may occur.50-52 

Certainly, reporting of TBE cases has improved substantially 
over the years, and TBE is now a notifiable disease in the 
EU. In the end, all factors mentioned above play an 
“interactive role” resulting in complex interactions that may 
explain the observed changes in TBE epidemiology. 

The country reports in Chapter 12b provide standardized 
information, as available on: 

• The history of TBE in the respective country as well as 
various specific aspects 

• Virus, vector, transmission of TBE 

• TBE-reporting and prevention by vaccination 

• TBE case numbers over time 

• Local demographics of TBE 

• TBEV-isolation and TBE cases – risk area distribution 

 

Chapter 12c provides a risk map for TBEV based on 
documented TBE cases, TBEV infection, as well as on the 
detection of TBEV-circulation in nature (i.e., imperiled, 
affected and endemic areas). The map does not reflect the 
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incidence of the disease or the universal prevalence of the 
virus in a given area. As the quality, intensity and complete-
ness of epidemiological surveillance varies between 
different countries, the map presented here must be 
incomplete, and very likely TBEV infections and thus TBE 
may occur in additional (“new”) areas. 
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