
134 EPIDEMIOLOGIE, MIKROBIOLOGIE, IMUNOLOGIE      2018, 67, č. 3

SOUHRNNÉ SDĚLENÍ

Comparison of the epidemiological 
patterns of Lyme borreliosis and tick-borne 
encephalitis in the Czech Republic
in 2007–2016

Kříž B.1, 2, Fialová A.1, Šebestová H.1, Daniel M.1, Malý M.1

SOUHRN
Kříž B., Fialová A., Šebestová H., Daniel M., Malý M.: Srovnání 
epidemiologických charakteristik výskytu lymské boreliózy 
a klíšťové encefalitidy v České republice v letech 2007–2016 
Východisko: Lymská borelióza (LB) a klíšťová encefalitida (KE) 
jsou dvě onemocnění přenášená vektory – klíšťaty. Obě onemoc-
nění jsou endemická a jejich výskyt byl hlášen ve všech krajích 
České republiky (ČR), včetně městských aglomerací, ale v různém 
poměru. Vzhledem k podmínkám v příhraničních oblastech, jsou 
velkému riziku vystaveni také obyvatelé sousedních zemí, jako je 
Rakousko, Německo, Polsko a Slovensko.
Materiál a metody: Abychom získali více informací o epidemio-
logii LB a KE v posledním desetiletí, provedli jsme analýzu dat 
ze systému národní surveillance z let 2007–2016.
Výsledky: Incidence LB v  ČR činila 37,3/100 000 obyvatel 
a  rok (27,6–46,1/100 000). Incidence KE dosáhla 5,7/100 000 
(3,4–8,2/100 000) a vykazovala klesající trend, který ale nebyl 
statisticky významný (p = 0,155). Rozdíl ve výskytu LB a KE se 
časem zvyšoval. Celkový poměr infikovaných mužů a žen činil 

0,84 u LB a 1,51 u KE. Věkově specifická incidence u obou infekcí 
vykazovala dva typické vrcholy, první ve věkové skupině 5–9 let 
v případě LB a 15–19 let v případě KE. Druhý vrchol byl u obou 
infekcí zaznamenán ve věkové skupině 55–64 let. KE představu-
je významnou hrozbu zejména u dětí do 15 let věku. U 39 074 
případů LB patřily k nejčastějším klinickým projevům erythema 
migrans 62,1 % a neuroborelióza 25,1 %. U všech 5 969 případů 
KE se infekce projevila postižením nervového systému, a to ve 
formě meningoencefalitidy (47,9 %), meningoencefalomyelitidy 
(21,8 %) či meningitidy (19,8 %).
Závěry: Data svědčí o  vysokém riziku infekce LB a  KE v  ČR. 
Incidence obou infekcí během roku vykazuje bimodální rozlo-
žení. Výskyt LB je 5–6krát častější, než je tomu v případě KE. 
V posledních letech byl výskyt LB zhruba stabilní, zatímco výskyt 
KE vykazoval klesající trend. Naše studie je unikátní v  tom, že 
umožnila porovnání výskytu LB a KE v prostoru a čase.
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ABSTRACT
Background: Lyme borreliosis (LB) and tick-borne encephalitis 
(TBE) are two vector-borne diseases transmitted by ticks. Both 
diseases are endemic and have been reported in all regions of the 
Czech Republic including urban agglomerations, but in varying 
proportions. Because of the natural conditions in the border areas, 
the risk of infection is also high for travelers from the neighboring 
countries such as Austria, Germany, Poland, and Slovakia.
Materials and Methods: To gain more information on the epide-
miology of LB and TBE in the last decade, we analyzed national 
surveillance data from 2007 to 2016. 
Results: Incidence of LB in the Czech Republic was 37.3/100,000 
population and year (27.6 - 46.1/100,000). Incidence of TBE inci-
dence was 5.7/100,000 (3.4–8.2/100,000) and declined although 
the trend was not significant (p = 0.155). Difference between the 
incidences of LB and TBE was increasing in time. Overall male-
-to-female ratio was 0.84 and 1.51 for LB and TBE, respectively. 
The age-specific incidences of both infections have a typical 
two-peak shape, with the first peak in the age group 5–9 years 

for LB and 15–19 years for TBE. The second peak for both LB and 
TBE is in the age group 55–64 years. TBE poses a considerable 
risk to children < 15 years. Among 39,074 cases of LB, the most 
common clinical manifestations were erythema migrants 62.1% 
and Lyme neuroborreliosis 25.1%. All 5969 TBE cases manifested 
itself by affecting nervous system, namely meningo-encephalitis 
47.9%, meningoencephalomyelitis 21.8% and meningitis 19.8%. 
Conclusions: The data evidence the high chance risk of infection 
with LB and TBE in the Czech Republic. The incidence of both 
infections shows a bimodal distribution during the year. LB ca-
ses are five to six times as frequent as TBE cases. Over the last 
years, the incidence of LB has remained roughly stable while 
TBE has shown a downward trend. The present study is unique 
in allowing the comparison of the incidence rates of LB and TBE 
over time and space.
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INTRODUCTION

The main common feature of tick-borne encephalitis 
(TBE) and Lyme borreliosis (LB), which is important for 
the comparison of their epidemiological patterns, is the 
fact that both are zoonoses transmissible to humans 
by a common vector – the tick (tick-borne diseases). 
Furthermore, both diseases are characterised by the 
phenomenon of natural focal point. The causative agents 
circulate in nature among animal hosts, and humans 
bitten by an infected tick are considered as their acci-
dental dead end hosts. A tick bite and at least a short 
blood meal is a prerequisite for both diseases to develop 
(with the exception of some cases of food-borne infection 
by tick-borne encephalitis virus (TBEV) [16]. The vector 
(the tick Ixodes ricinus in the European area where TBE 
and LB co-occur) is the main factor which maintains 
the causative agents in the local biocenosis playing a 
determining role in the contact of the tick with suitable 
animal hosts. At the same time, the tick mediates the 
influence of some abiotic factors (particularly meteoro-
logical but also orographic and other factors determining 
the nature of the landscape) on the infection cycle in 
nature. Such factors underlie the high similarity (or 
even full congruence) of the landscape parts identified 
as posing high risk of infection [2, 9]. The risk to humans 
from both tick-borne infections while entering such 
areas varies with I. ricinus host-questimg activity which 
is subject to seasonal changes, as is also reflected, to a 
large extent, in the seasonal changes of the incidence of 
tick-borne infections [3]. The impact of human behaviour 
should also be considered in this context as important 
reasons for the presence of humans in high-risk areas are 
recreational outdoor activities. Under local conditions of 
the Czech Republic (CZ), TBE and LB can be classified as 
recreational infections.
The above-mentioned common features may be of rele-
vance not only in the comparison of the epidemiological 
patterns of TBE and LB but also in identification and 
implementation of the preventive measures to protect 
humans from contact with infected ticks: warning of 
increased tick activity, identification of high-risk land-
scape parts, recommendations on what to do before and 
during entering such areas and after returning home, 
etc. Raising awareness about the risks related to ticks is 
an important part of the prevention of both infections.
The main differences between LB and TBE are due to 
their causative agents. TBE is caused by the arbovirus 
of the Flaviviridae family while the causative agents of 
LB are Gram-negative bacteria of the Borrelia burgdorferi 
sensu lato complex (Spirochaetaceae). These differences 
determine the ways of their replication in the body of 
the vector as well as their relation to the warm-blooded 
hosts including humans [4]. 
The first cases of LB in the Czech Republic were reported 
in the late 1980s of the last century. The cause of the 
disease is a Gram-negative spirochete from the Borrelia 
burgdorferi sensu lato complex. In the  Czech Republic, 
cases caused by B. burgdorferi sensu stricto, B. bissettii, B. 
afzelii, B. garinii, and B. valaisiana have been reported [29]. 
The vector of the disease in the CZ is almost exclusively 
the tick Ixodes ricinus. LB is a multiorgan disease which 
manifests itself by various clinical symptoms. The most 
common manifestation of LB is erythema migrans (EM) 

– a characteristic bull’s-eye rash which appears within 
3–32 days after the tick bite (within seven to 10 days on 
average). If an erythematous skin reaction occurs at the 
site of the tick bite within hours, it is most likely not EM 
but a hypersensitivity reaction which should not be mis-
taken for EM. If the rash appears after the above-men-
tioned incubation period, migrates outward, and reaches 
5 cm or more in diameter, it is EM. The central clearing 
and migrating rash, which are typical for EM, may not 
occur in all patients with LB. If not treated properly with 
antibiotics, LB may progress to further stages, manifes-
tation called borrelial lymphocytoma, acrodermatitis 
chronica atrophicans, inflammation of large joints, 
neurological symptoms Lyme neuroborreliosis (LNB), 
heart damage, and eye complications. In untreated or 
improperly treated patients, these symptoms may persist 
for weeks or even months and may gradually involve 
other organs [31, 32].
The tick (I. ricinus) is the main vector of the European vari-
ant of tick-borne encephalitis virus from the Flaviviridae 
family and B. burgdorferi sl in Europe. I. ricinus ticks are 
present in ecosystems where the environment is suit-
able for their development and survival. Microclimatic 
conditions are another crucial factor influencing their 
occurrence. Other factors, as the size of the wild boar 
population may also have contributed to the current high 
levels of TBE incidence [18]. Relatively rarely, humans 
can acquire TBEV infection through the alimentary route 
by ingestion of contaminated milk or dairy products. 
In the CZ, laboratory confirmed cases of TBE have been 
notified since 1971. The vaccine against this infection is 
generally available; however, the vaccination coverage is 
low. In the CZ, there is no TBE vaccination registry, and 
the estimated TBE vaccine uptake is ca 23%. As data on 
the number of vaccine doses administered is also lacking, 
the vaccine protective effect cannot be assessed either.
 In the case of natural focal infections, the most relevant 
epidemiological data is the place of infection acquisition. 
It provides important information not only on the area 
where the infection was acquired but also on the risk level  
and its variation depending on the natural and social 
circumstances known to play a role in it [17]. Previous 
studies have shown that the long-term residents of the 
areas where there are natural foci of TBE are at the high-
est risk of infection. The patient‘s place of residence is 
thus relevant not only in terms of infection acquisition 
area, but also as a source of information on herd immu-
nity resulting from exposure either to the pathogen (both 
TBE and LB) or to the vaccine (TBE) [19].

MATERIAL AND METHODS

In the  CZ, cases of infectious diseases are notifiable 
by law. The case definitions of LB and TBE are part of 
the surveillance of these diseases set out in Ministerial 
Regulation No. 473/2008 [27]. Microbiological diagnosis 
of LB and TBE is performed primarily by the National 
Reference Laboratory for Lyme Borreliosis of the National 
Institute of Public Health, Prague and National Reference 
Laboratory for Arboviruses of the Public Health Institute, 
Ostrava. Both laboratories have been involved in na-
tional quality control of microbiological laboratories 
and international external quality control scheme. All 
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general practitioners (GP), paediatricians, 
and hospital physicians are under the obliga-
tion to notify any diagnosed case of the two 
infections. Relevant epidemiological data 
including the probable place and date of in-
fection acquisition, onset of the disease, date 
of hospital admission (if any), clinical form of 
infection, and date of death (if relevant) are 
provided by epidemiologists from the region-
al public health authorities. Some missing 
detail information was collected directly from 
the clinicians.
 
Statistical analysis
Epidemiological data on the numbers of cases 
of LB and TBE in the CZ classified according to 
the date of disease onset were obtained from 
the database of the Czech reporting system of 
notifiable diseases. Some detail information 
regarding the clinical forms was collected 
additionally from the clinicians. The data 
on the population were taken from sources 
of the Czech Statistical Office. The data pre-
sented are expressed as absolute and relative 
frequencies and as the incidence rates per 
100,000 populations. The comparison of the time course 
between groups was based on Poisson and linear regres-
sion models. To compare percentages of categorical data, 
the Pearson χ2 test was used. The Kolmogorov-Smirnov 
test was used to compare the probability distribution 
of the infections studied. Locally weighted scatterplot 
smoothing (lowess) was used to generate the curves 
describing the time trends or distribution of the data. 
The degree of association between the incidences of the 
two diseases was characterized by the Spearman’s cor-
relation coefficient. All statistical tests were evaluated 
as two-sided at a significance level of 0.05. Statistical 
analysis was performed by the statistical software R, 
version 3.1.1 (R Foundation for Statistical Computing, 
Vienna, Austria) and Stata, release 9.2 (Stata Corp LP, 
College Station, TX, U.S.A.).

RESULTS

In the Czech Republic, 72,821 cases of LB and 12,082 
cases of TBE were notified from 1997 to 2016. In the first 
half of this period, the incidences of both LB and TBE 
had an upward trend, with a marked peak for TBE in 
2006 (10.0/100,000 population). The incidence of LB was 

Table 1. Distribution of clinical manifestations of LB and TBE in the Czech Republic in 2007–2016 

LB Manifestation N Percentage [%] TBE Manifestation N Percentage [%]

Erythema migrans 24,263 62.1 Meningitis 1182 19.8

Neurological 9,791 25.1 Meningoencephalitis 2859 47.9

Muscle and joint 4,414 11.3 Meningoencephalomyelitis 1301 21.8

Lymphatic 197 0.5 Encephaloradiculitis 627 10.5

Ocular 69 0.2 Total 5969 100.0

Cardiac 37 0.1

Other 303 0.8

Total 39,074 100.0

Figure 1. Annual incidences of Lyme borreliosis (n = 72,821) and tick-borne 
encephalitis (n=12,082) in the Czech Republic in 1997–2016 and their trends 
characterized by locally weighted scatterplot smoothing (lowess)

about five to six times as high during the whole study 
period than TBE. In the second decade, the incidence 
of LB showed wide year-on-year fluctuations; however, 
from the long-term perspective outlined by splines in it 
remained nearly on the same level. The incidence of TBE 
showed a statistically non-significant decline (p = 0.155) 
with an average annual decrease of 0.24/100,000; thus 
the difference between the incidence of LB and that of 
TBE was increasing during the study period (Figure 1).
The present study focused on the ten-year period 2007 to 
2016, for which more detailed data have been available. 
In this period, 39,074 cases of LB were reported, with 
an average incidence of 37.3/100,000 population and 
year (max 46.1/100,000, min 27.6/100,000). During this 
time period 3 cases of LB died. The case fatality rate was 
0.008%. The respective data for TBE were 5 969 cases 
reported in 2007–2016, with an average incidence of 
5.7/100,000 population and year (max 8.2/100,000, min 
3.4/100,000) and a case fatality rate of 0.54% (32 deaths). 
The most common clinical manifestation of LB was ery-
thema migrans 62.1%. Neurological manifestations oc-
curred in 25.1% of patients and muscle and joint disorders 
in 11.3% of patients. The most common manifestations 
of TBE were meningo-encephalitis and meningoen-
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cephalomyelitis observed in 47.9% and 21.8% patients, 
respectively (Table 1).

The overall incidence of LB is higher in females than in 
males (39.7 vs. 34.7/100,000), p < 0.001. The difference 

Table 2. Incidences of LB and TBE per 100,000 population and year, by gender 
and age group, Czech Republic, 2007–2016 

Age 
group 
(years)

Incidence per 100,000 population and year

LB TBE

Men Women Total Men Women Total

N = 17,885 N = 21,189 N = 39,074 N = 3,587 N = 2,382 N = 5,969

0 1.87 1.09 1.49 0.00 0.19 0.09

1–4 31.56 33.70 32.60 2.60 1.31 1.97

5–9 51.99 47.85 49.98 5.03 4.19 4.62

10–14 35.41 29.08 32.34 6.01 4.03 5.05

15–19 23.41 29.33 26.30 7.06 3.61 5.38

20–24 18.00 17.22 17.62 5.33 3.28 4.33

25–34 23.28 21.86 22.59 6.42 4.09 5.29

35–44 31.37 33.49 32.40 7.02 4.86 5.97

45–54 40.70 51.07 45.83 8.42 5.99 7.22

55–64 48.78 66.39 57.88 8.89 6.71 7.76

65–74 48.37 60.78 55.26 10.08 4.87 7.18

75+ 30.11 23.83 26.04 4.38 1.65 2.61

Total 34.74 39.67 37.25 6.97 4.46 5.69

is due mainly to the contribution of women 
aged 45–74 years, with the highest female-to-
male ratio being observed in this age group. In 
contrast, among children aged 5–14 years, more 
patients are males. The overall incidence of TBE 
is statistically significantly higher in males than 
in females (7.0 vs. 4.5/100,000), p < 0.001. This 
holds true for all age groups except children aged 
0 years (Table 2).
The age group-specific incidence of LB in 2007–
2016 shows two peaks, one in the age group 5–9 
years, followed by a decline until the age of 
20–24 years, and the other peak in the age group 
55–64 years. The differences between age groups 
are statistically significant (p < 0.001). TBE, as 
compared to LB, shows smaller but statistically 
demonstrable differences (p < 0.001) between 
age groups. The trends in the age-specific inci-
dence differ significantly between LB and TBE 
(p < 0.001). TBE reaches the first peak in the 
adolescent group 15–19 years, with a subsequent 
slight decline in the age group 20–24 years, and 
the other peak in the age group 55–64 years 
(Figure 2).
The average weekly incidence of LB (for the 
entire period 2007–2016) was in a range from 
0.15 to 0.31/100,000 in the first 15 weeks of 
the year. In the following weeks, there was an 

upward trend, with an increase from 0.38/100,000 in 
week 16 to the peaks of 1.65 and 1.67/100,000 in weeks 27 
and 31, respectively. The incidence with week-on-week 
fluctuations then declines to 0.18/100,000 in the last 
week of the year.

Figure 2. Incidences of Lyme borreliosis (n = 39,074) and tick-borne encephalitis (n = 5 969) per 100,000 population and year, by age 
group, Czech Republic, 2007–2016
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The weekly incidence of TBE was greater than 
0.01/100,000 from late March (week 13). It gra- 
dually increased to reach a peak of 0.37/100,000 in 
beginning July (week 27). The steady downward trend, 
after a considerable drop in weeks late August to late 
September (weeks 34–38) was discontinued by a local 
rise to 0.14–0.16/100,000 in beginning October (weeks 
39 and 40). The incidence then decreased continu-
ously 0.01/100,000 in late November (week 48). From  
April to November, the curves for LB and TBE have 
similar shapes, but differ from each other in weeks 
of sharp rise or rapid drop. Despite their similarity, 
the statistical test captured differences (p < 0.001),  
which is true, among others, for the second autumn 
peak recorded for TBE and not for LB or for the excess 
incidence of LB in final weeks of the year that contin-
ues during the first three months of the following year 
(Figure 3).

The distribution of LB and TBE cases 
by region (NUTS 3) shows that both in-
fections occur in all regions of the CZ, 
but in different proportions. Generally, 
the correlation between LB and TBE 
in the regions is low (Spearman’s 
correlation coefficient of 0.15). The  
areas with the highest co-incidence 
of LB and TBE cases are the South 
Bohemian Region (LB 44.8/100,000, TBE 
18.1/100,000) at the borders with Germany 
and Austria and the Highlands Region 
(LB 75.5/100,000, TBE 12.7/100,000) in 
the southern part of the country which 
attracts tourists due to its closeness to 
the border with Austria because of the 
natural conditions favourable for both 
tics and tourists. Many cases of LB are 
also reported in other regions bordering 
Poland, Slovakia and Saxony, a federal 
state of Germany (Figure 4).

DISCUSSION

The results of the present study show that 
in the last decade, the incidence of LB in 
the  CZ has a steady trend with year-on-
year fluctuations. The overall incidence 
of LB is higher in females than in males. 
The age-specific incidence typically has 
two peaks, one in the age group 5–9 years 
(50.0/100,000) and the other in the age 
group 55–64 years (57.9/100,000). In con-
trast to LB, more patients with TBE are 
males in the CZ. The age-specific TBE in-
cidence has two peaks, first one in the 
age group 15–19 years (5.4/100,000) and 
the second in the age group 55–64 years 
(7.8/100,000). 
In the CZ, the LB antibodies were detected 
in 14.8% in the sera collected in 2001 in 
study subjects divided into six age catego-
ries between 10 and 59 years. The highest 
positivity rate 26.2% was detected in the 
10–14 year age group [22] which roughly 
corresponds to increased incidence in chil-

dren found in the present study.
LB is the most common tick-borne disease world-
wide. The incidence is estimated to be 85,000 cases 
per year in the world and 65,000 cases per year in 
Europe [10]. It varies between countries in a range 
from 0.01/100,000 population to 350/100,000. The in-
cidence above 100/100,000 has been reported in parts 
of Slovenia, Germany, Austria, and southern Sweden 
[28]. A study in six states of eastern Germany has re-
ported the average incidence rates to be 17.8 and 23.3 
cases per 100,000 population in 2002 and 2003, respec-
tively. The age-specific incidence curve showed two 
peaks, one in children aged 5–9 years and the other at 
the age of 60–64 years in 2002 and 65–69 years in 2003. 
The average incidence of LB in northern Slovakia over 
22 years was 16.2/100,000, being the highest in the 
age group 45–54 years (21.2/100,000) [1]. The average 
annual incidence of LB in France over six years was 42 

Figure 3. The weekly incidences of Lyme borreliosis (n = 39,074) and tick-borne 
encephalitis (n = 5 969) per 100,000 population and year, by week of onset, Czech 
Republic, 2007–2016

Figure 4. Incidences of Lyme borreliosis (n = 39,074) and tick-borne encephalitis 
(n = 5 969) per 100,000 population and year, by NUTS 3 regions of the Czech 
Republic, 2007–2016
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per 100,000 population, being the highest in the age 
groups 5–10 years and 50–70 years [34]. The incidence of 
LB of 37.7/100,000 population found in this study ranks 
the Czech Republic among the European countries with 
a higher occurrence of the disease.
Attention should be drawn not only to clinical symptoms 
but also to time from the tick bite to onset of illness. A 
plausible explanation for the emergence of LB infections 
in winter months (December to March) can be the long 
(and difficult to determine) incubation period and/or 
late diagnosis in some patients often observed in Lyme 
neuroborreliosis and arthritic forms of LB. Neither can a 
possible bite by a questing tick be ruled out at tempera-
tures above 5 °C which may occur even in winter. 
Erythema migrans was reported in 87–89% of patients 
with LB in Germany [24]. In European countries, EM has 
been recorded in 60–80% of cases of LB [28]. The value of 
62% found in the present study is at the lower limit of 
the range.
LNB is the most common form of the disseminated stage 
of LB in Europe [26]. LNB has been reported in 10–20% of 
symptomatic patients in European countries [28]. In an 
11-year study conducted in the CZ, 27% of 23 631 hospi-
talised patients with LB were diagnosed with LNB [21]. 
Up to 25% of patients with LB developed LNB in another 
study in the CZ [15]. This figure corresponds with 25% of 
patients with neurological manifestations found in the 
present study. In Norway, 1 506 cases of disseminated 
and chronic LB were reported in 1998–2004. The most 
common manifestations were LNB (71%), arthritis (22%), 
and acrodermatitis chronica atrophicans (5%) [25]. The 
three-year average incidence of LNB in Denmark was 
3.2/100,000 population [5]. In a Polish study, 13% of 
patients with LB presented with LNB accompanied by 
concentration and memory disorders [35].
Tick-borne encephalitis is a notifiable disease in 16 
European countries. Over twenty years (1990–2009), 
169,937 cases of TBE were reported in Europe and 
European part of Russia. In endemic countries, the peak 
incidence of TBE reached, in the short term in some 
years, 10/100,000 population in the Czech Republic, 
12–14/100,000 population in Slovenia, 27.8/100,000 po- 
pulation in Estonia, 53/100,000 population in Latvia, 
and 22/100,000 population in Lithuania [33]. In Austria, 
where, similarly to the CZ, there are natural foci of TBE, 
the incidence of TBE in the unvaccinated population is 
about 6/100,000. However, it is as low as 0.9/100,000 in 
the 85% vaccinated population [11, 12]. The figure of 5.7% 
found in present study is similar to that for unvaccinated 
Austrian population which is consistent with the fact that 
the vaccination coverage is low in the CZ. In Switzerland, 
110–120 cases of TBE per year were reported before 2011 
which gives the incidence of 1.4/100,000. Natural foci of 
TBE are found in all regions of the country [8]. 
The upward trend in the incidence of TBE in the  CZ 
observed from the early seventies of the last century 
until 2011 [20] was followed by a certain decline in 
the last years. Over the last forty years, similar in-
creasing trend until the end of the first decade of the 
current century was also reported in other European 
countries. Climate change has played a role in this 
increase during the period [20]. Suitable environmen-
tal and climatic conditions for reservoir animals, tick 
vectors, and circulation of TBEV as well as human 

leisure activities contribute to the rise of TBE [33]. 
Local autumn peaks of TBE were observed in previous 
years (2001–2006) in the CZ, and the phenomenon has 
recently been studied in detail [4].
Until the late 1990s, the highest age-specific incidence in 
the CZ was recorded in 15–19-year-olds. Later, the main 
peak of incidence moved to the age group of 60–64 years 
[17] which is still true, as the data from this study shows. 
In Europe, more than 10,000 patients with TBE are ad-
mitted to hospital every year. One in three patients de-
velops a long-term cognitive impairment [7]. In European 
countries, TBE manifests itself as meningitis in 50% of 
patients, as meningoencephalitis in 40% of patients, 
and as meningoencephalomyelitis in 10% of patients 
[13]. In comparison presented Czech TBE data show low-
er proportion of patients with meningitis and higher 
proportion with meningoencephalomyelitis. Pareses, 
ataxia, and difficulty walking may persist for months 
to years [13]. One third of TBE patients in Sweden have 
long-term sequelae, cognitive dysfunction, and lowered 
quality of life [23]. 
TBE in children is, to a certain extent, similar to that of 
adults, but tends to have better prognosis. Nevertheless, 
children can develop cognitive dysfunctions [30]. In  
a Swedish study, 55 children with TBE who presented 
with central nervous system impairment were followed 
up for two to seven years. Two thirds of them had cog-
nitive problems, tiredness, headache, irritability, and 
memory disorders [6].
The data analyzed come from a routine reporting to the 
surveillance system of infectious diseases. Even though 
reporting of the diseases in question is mandatory in the 
Czech Republic, it cannot be ruled out that some particu-
larly light cases are not reported to the system. This would 
correspond to the relatively high incidence of antibodies 
in the population. However, estimates of the proportion 
of unreported cases are not available. The Slovak study [1] 
has documented that nearly half of the patients treated 
for LB were not registered by public health office.
In the CZ, the incidence of LB is five to six times as high 
as that of TBE. The incidence rates of the two diseas-
es show similar trends based on weekly data, which, 
however, differ significantly from each other in certain 
segments, namely in the spring and autumn periods. The 
second autumn wave of TBE was positively influenced 
by atmospheric precipitation in the months August and 
September while the correlation between precipitation 
and TBE in the first half of the year was considerably 
lower [20]. The rise in cases of TBE in the late summer is 
considered as linked to the peak activity of Ixodes ricinus 
nymphs [14]. 

CONCLUSIONS

Both LB and TBE have been reported in all regions of the 
Czech Republic including urban agglomerations, but in 
varying proportions. The data evidence the high chance 
risk of infection with LB and TBE in the Czech Republic. 
The incidence of both infections shows a bimodal distri-
bution during the year. LB cases are five to six times as 
frequent as TBE cases. Over the last years, the incidence 
of LB has remained roughly stable while TBE has shown a 
downward trend. The present study is unique in allowing 
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the comparison of the incidence rates of LB and TBE over 
time and space. Because of the natural conditions in the 
border areas, the risk of infection is also high for trav-
ellers from the neighbouring countries such as Austria, 
Germany, Poland, and Slovakia. Th e present study is 
unique in allowing the comparison of the incidence rates 
of LB and TBE over time and space.
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