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ABSTRACT
Introduction. The paper presents epidemiology, routes of infection, forms of the disease, diagnostic and treatment methods, 
and prophylaxis of tick-borne encephalitis.
Aim. In this paper, we present two descriptions of the cases of tick-borne encephalitis.
Description of the cases. 
Case 1. A 60-year-old man with fever up to 39 degrees for 3 days, multi-site headache and other body aches, as well as an ear-
stuck feeling. The day before hospitalization, there was a feeling of numbness on the right side of the face from eye level to the 
chin and speech distortion. 
Case 2. A 60-year-old patient with headaches and an increase in temperature to 39 degrees for 3 days, who, approximately, 
three weeks earlier was ticked by a tick in the lower parts of the back. 
Conclusion. It is also important for doctors to take a broader view and to make society aware of that Lyme disease is not as-
sociated only with Lyme disease. Further work is also needed towards effective treatments for Tick-borne encephalitis (TBE).
Keywords. diagnostic, tick borne encephalitis, treatments

CASUISTIC PAPER

Received: 10.01.2020 | Accepted: 29.03.2020 
Publication date: June 2020

Participation of co-authors: A – Author of the concept and objectives of paper; B – collection of data; C – implementation of re-
search; D – elaborate, analysis and interpretation of data; E – statistical analysis; F – preparation of a manuscript; G – working out 
the literature; H – obtaining funds 

© Wydawnictwo UR 2020
ISSN 2544-1361 (online); ISSN 2544-2406
doi: 10.15584/ejcem.2020.2.10

Corresponding author: Natalia Leksa, e-mail: leksanatalia@gmail.com

Przetacznik D, Leksa N, Aebisher D, Galiniak S, Bartosz S, Leksa D, Bartusik-Aebisher D. Diagnostic and therapeutic difficulties of 
tick-borne encephalitis – a two case reports. Eur J Clin Exp Med. 2020;18(2):135–140. doi: 10.15584/ejcem.2020.2.10

Introduction
Tick-borne encephalitis (TBE) is still a significant di-
agnostic difficulty due to the lack of specific symptoms. 
Another problem is the lack of effective treatment for the 
disease. Currently, the only effective method of prevent-
ing disease is vaccination. Tick-borne encephalomyelitis 

also called Central European Encephalitis (CEE), Rus-
sian Spring-Summer Encephalitis (RSSE), tick borne 
encephalitis (TBE) to flavivirus disease (TBEV) from 
the Flaviviridae family, which belongs to the group of 
arboviruses.1 In Europe, two subtypes of this virus are 
distinguished: eastern, which is transmitted by Ixodes 
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persulcatus ticks and causes Russian spring-summer en-
cephalitis, and western (European) that causes Central 
European encephalitis, transmitted by ticks of the spe-
cies Ixodes Ricinus.2,3 It is the latter species of the tick 
that is most important in Poland in the spread of the 
TBE virus from an infected animal to a human.4,5

In endemic areas of Europe, the percentage of in-
fected ticks varies between 0.5-5%. Incidence occurs 
seasonally, in spring and summer, when tick feeding is 
intensified.4 Currently in Poland, the number of cases of 
full-blown TBE over the past 10 years is estimated at 150 
to over 250 cases per year. In 2014, 195 cases were record-
ed, and in 2015, 150 cases of TBE Epidemiological stud-
ies show that these are underestimated data.5 The highest 
risk of illness is observed in northern, northeastern and 
eastern Poland. Exposure to tick sting is particularly ben-
eficial for some professions. This risk group includes for-
est workers, farmers (especially those who have farms 
located in close proximity to forests), people dealing in 
collecting undergrowth, but also border guards patrolling 
border areas.6 It is worth emphasizing that people profes-
sionally involved in working in the forest can be natural-
ly immunized as a result of numerous tick bites and the 
introduction of minimal, subliminal doses of TBE virus 
that do not cause disease symptoms, but induce the pro-
duction of specific antibodies.7  Human infection most of-
ten occurs as a result of pricking by an infected tick (the 
virus is transmitted along with its saliva during blood 
suction). In addition, infection can occur through the di-
gestive tract by consuming raw, unpasteurized milk and 
milk products (yogurt, cheese, butter) from infected ani-
mals, i.e. cows, sheep, goats.8,9 The existence of this route 
of infection is due to the fact that the virus can penetrate 
from the blood into the mammary glands of infected an-
imals, and also remains active in an environment at pH 
2.75-11.55 for about 24 hours, and therefore is not inacti-
vated in the stomach. According to studies, TBEV retains 
the ability to virulence in the milk of infected animals for 
up to 8 days.9,10 In milk, butter or cheese, the virus can 
survive for many months. Pasteurisation of dairy prod-
ucts provides full protection against infection, because 
TBEV is sensitive to temperature changes.11,12 As a result 
of transmission of the virus through the digestive tract, 
a characteristic form of the disease may develop, i.e. bi-
phasic milk fever. This type of infection accounts for 
around 10-20% of all TBEV cases in Europe.9 Occasional-
ly, infection can also occur through the inhalation route 
through the olfactory epithelium when inhaling the sus-
pension of viral particles, since it has been proven that the 
virus remains infectious in air for up to 6 hours at room 
temperature.12 In addition, cases of infections due to cuts 
during laboratory work and transfusional infections have 
been described.13,14 The virus is not transmitted from per-
son to person. The incubation period of the KZM virus 
is from 7 to 14 days after a tick bite, and from 3 to 4 days 

in the case of gastrointestinal infection.14-17 Sensitivity to 
infection is common, but the disease is usually asymp-
tomatic.4  Central European tick-borne encephalitis has 
a two-phase course.4 The first phase of the disease lasts 
on average 4 days (1-8) and is characterized by a sudden 
onset. It is associated with the virus getting into the blood 
after being pricked by an infected tick. Wiremia is accom-
panied by an increase in body temperature not exceeding 
usually 38°C, less often reaching 40°C with non-specific 
flu-like symptoms, i.e. malaise, increased psychophysical 
fatigue, increased sweating, headache, nausea and vom-
iting, muscle and joint pain, photophobia, catarrhal up-
per respiratory tract, conjunctivitis. Some patients may 
have a maculopapular rash mainly on the torso. During 
this period, leukopenia and thrombocytopenia, as well as 
an increase in CSB albumin can be observed in laborato-
ry tests.8 In about 13 -26% of infected, the disease ends 
with the first phase, followed by recovery and in the re-
maining patients (about 74-87%), usually after an aver-
age of 8 days (1-33) of well-being, the second phase of 
so-called neurological.18 23-50% of patients only have 
symptoms of the second phase of the disease without 
first phase symptoms.11,19 The neurological phase is as-
sociated with the entry of the virus into the central ner-
vous system. Again, body temperature rises 39-40°C. 
There are severe headaches, nausea, vomiting, meninge-
al symptoms and muscle and joint pain.8 Depending on 
the location of the inflammatory process in the central 
nervous system (CNS) and the clinical picture of the dis-
ease, the following forms of KZM can be distinguished: 
meningitis, encephalomyelitis (encephalomeningitis), 
meningitis, encephalitis and spinal cord (meningoen-
cephalomyelitis), meningitis, encephalomyelitis (menin-
goencephaloradiculitis).8 The meningeal form is the most 
common, occurs in about 49% of patients, has the mildest 
course. Symptoms are typical for lymphocytic meningitis. 
A more severe course is characterized by meningitis. In 
its course may occur: ataxia, disturbances of conscious-
ness up to and including coma, sometimes cranial nerve 
palsy. About 10% of patients suffer from the most se-
vere meningitis. It leads to anterior horns of the spinal 
cord and flaccid limb paralysis. Positive meningeal symp-
toms, symptoms of focal CNS, nerve roots and peripher-
al nerves are found.8 Prognosis worsens the involvement 
of the medulla and brainstem. KZM mortality is up to 
5% .8 Most patients recover fully. In some cases, there is 
a prolongation of the disease process and its transition 
into a chronic form with periods of disease progression 
and its stabilization.20-22 A lighter course is usually more 
common in children and adolescents than in adults. In 
people over 60 years of age, the course of KZM is usually 
more severe and sometimes leads to permanent neuro-
logical or psychological consequences. The frequency of 
neurological complications is estimated at 20-50%.8 The 
most common among them are: paralysis or paresis of 
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cranial nerves, multi-nerve damage with paralysis of var-
ious muscle groups - most often the shoulder belt with 
muscle atrophy, mainly deltoid muscle, flaccid paralysis 
of the limbs, damage to the cerebellum (gait and speech 
disorders, nystagmus, intentional tremor), sensory dis-
orders, neuralgia, focal or generalized epileptic seizures, 
intellectual disorders: concentration disorders, attention, 
persistent and fresh memory, perception (hallucinations), 
thinking (delusions), mood and emotions (depression, 
mania, anxiety) or personality and behavioral disorders 
and insomnia.8,22-25

The basis for diagnosis is the detection of specific an-
tibodies in the IgM and/or IgG class in blood serum and 
pmr by ELISA.8 IgM antibodies are detected in the serum 
of patients with TBE after about 7-10 days from the time 
of infection and they persist for an average of 40 days, and 
IgG antibodies appear later, about 14 days after the infec-
tion, but they can be detected in serum up to several doz-
en years after infection. It should be noted that usually 
in routine diagnostics of  TBE with developed TBEV-in-
duced neuroinfection both of the abovementioned classes 
of antibodies are detected simultaneously. In the cerebro-
spinal fluid, however, in patients with active TBE, specific 
IgM and IgG immunoglobulins appear later than in the 
blood and are detected for a shorter time than when they 
are present in the serum.7 It is also possible to demon-
strate the genome of the TBE virus by RT-PCR (re-
verse-transcriptase polymerase chain reaction) in serum 
and CSF in the acute phase of the disease. This is of little 
importance in routine diagnostics, because in the neuro-
logical phase, which usually occurs during the hospital-
ization period, the virus is already absent in serum and 
in CSF.8 The CSF general examination is important in the 
diagnosis of TBE Inflammatory changes in PMR usually 
persist for 4 to 6 weeks, less often for several months in 
the form of increased protein and cytosis.26-28 It should be 
noted that the lack of characteristic epidemiological data 
in the patient’s history (tick bite, seasonality) does not al-
low the exclusion of any tick-borne disease.4 When TBE 
is found, only symptomatic treatment is used. It involves 
the administration of antipyretic, analgesic, anti-inflam-
matory, anti-edema drugs, and in severe cases also gluco-
corticosteroids.29 The most effective form of prevention 
is vaccination.

Aim
In this paper, we present two descriptions of the cases of 
tick-borne encephalitis.

Description of the cases
Case 1.
A 60-year-old man was admitted to the Department of 
Neurology with the following symptoms: fever up to 39 
degrees for 3 days, multi-site headache and other body 
aches, as well as an ear-stuck feeling. The day before hos-

pitalization, there was a feeling of numbness on the right 
side of the face from eye level to the chin and speech dis-
tortion. About 5 days before hospitalization, the patient 
ended 10-day antibiotic therapy due to upper respiratory 
tract infection. In addition, about 3 weeks earlier he was 
ticked by a tick around the lower parts of the back with-
out extensive erythema. Upon admission to the Depart-
ment by neurological examination for deviations from 
the normal state, it was found: somewhat dysartic speech, 
distortion of the sensation from the height of the eye 
socket down on the right side of the face, smoothing of 
the right nasolabial fold, weaker tooth grinding on the 
right, the patient was not upright. Computed tomography 
of the head performed in the urgent mode, transthoracic 
echocardiography of the heart and laboratory tests did 
not reveal any significant deviations from the norm. 
Pre-diagnosed neuroinfections. Lumbar puncture was 
performed, cerebrospinal fluid was taken for general ex-
amination and Borrelia burdorferii antibodies in the IgM 
and IgG class (negative results were obtained in the fol-
lowing days of hospitalization). The pmr study found: 
a slightly increased protein level of 55.7 mg / dl, pleocyto-
sis of 37 cells /mcl, percentage of cells with a monoplane 
nucleus 41%, multiplane 59%. Due to the features of V 
and VII neuropathy of the cranial nerve, diagnostics was 
expanded to include magnetic resonance imaging of the 
head with contrast. The study describes on average nu-
merous (about 20) hyperintensive foci in the T2 and Flair 
sequences, invisible in the T1 and DWI sequences, not 
enhancing the signal after the contrast agent - most likely 
foci of deep white matter ischemia for differentiation with 
demyelinating lesions in both frontal and parietal lobes. 
In addition, old painting pits in the left parietal lobe, 
amygdala and bridge were described. On the basis of the 
overall clinical picture, acute meningitis and encephalitis 
were diagnosed, most likely of viral etiology. Antiviral 
and anti-inflammatory treatment was implemented - 
acyclovir and dexamethasone Otolaryngological consul-
tation was performed due to the patient’s feeling of tap-
ping in the ears and the features of damage to the right 
nerve of the VIIth patient. The study did not find an ear-
like aetiology of the aforementioned ailments, further 
treatment in the Department of Neurology was recom-
mended. On the first day of hospitalization, the patient 
continued to fever to approximately 39.2 degrees. There 
was a sharp deterioration in the general and neurological 
condition. The patient reported shortness of breath, feel-
ing cold, and general weakness. Swallowing difficulties 
arose as a result of which the patient choked. Chest x-ray 
(x-ray of the klp) was taken - no pathology. The patient 
was moved to the intensive neurological supervision 
room and monitoring of vital functions began. In the 
neurological examination, the previously described devi-
ations involuntarily joined face movements mainly 
around the mouth, grunting, nystagmus when looking to 
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the right, paresis of the right side of the face, facial mus-
cles, paresis of the palate, throat and tongue, paresis of the 
middle right upper limb, weakness of hand grip after 
right. Urgent head magnetic resonance imaging was or-
dered, excluding fresh ischemia. The image showed no 
significant differences compared to the previous study. In 
the following hours the patient’s general condition con-
tinued to deteriorate rapidly. Due to acute respiratory fail-
ure, the patient was intubated and transferred to the An-
aesthesiology and Intensive Care Unit (ICU). After 
admission to the above-mentioned ward, the patient’s 
condition remained severe. The fever was up to 38.2 de-
grees. The patient was connected to a respirator. He re-
quired analgosedation, dopamine infusion for hypoten-
sion and stimulation of furosemide diuresis. Bilateral 
inflammatory changes of the lungs, probably after aspira-
tion, have been reported in the x-ray of the klp. Antiviral 
treatment was maintained. Antibiotic therapies were used 
with good effect (in the X-ray of the chest, the complete 
regression of the inflammatory changes previously de-
scribed was seen). In the following days the patient’s neu-
rological condition continued to deteriorate. During the 
entire hospitalization at the ICU, the patient was consult-
ed neurologically several times. The next neurological ex-
amination revealed: medium-wide pupils, poorly respon-
sive to light, trace corneal and ciliary reflexes, no 
ocular-head reflex. Periodic involuntary serial move-
ments of the supraorbital region, lips and tongue, flaccid 
paralysis with extremely weak deep reflexes and lack of 
plantar reflexes. In control computed tomography of the 
head, fresh pathologies within the brain were excluded. 
The patient was consulted by a doctor of Infectious Dis-
eases, diagnostic recommendations were implemented. 
In the differential diagnosis of symptoms presented by 
the patient, Guillain-Barry syndrome (Miller-Fischer 
variant), autoimmune encephalitis, subacute sclerosing 
encephalitis (SSPE), neuroborreliosis, tuberculosis of the 
nervous system, tick-borne encephalitis (KZM) were tak-
en into account. Therefore, CSF was again collected for 
general examination, virological and anti-neuronal anti-
bodies. Anti-neuronal antibodies and antibodies against 
GM1 and GQ1b gangliosides were determined in the 
blood. Re-examination of the cerebrospinal fluid showed 
slightly increased pleocytosis (8 cells/mcl) and high pro-
tein levels (313.4 mg/dl) - features of protein-cell cleav-
age. In this situation, taking into account the clinical pic-
ture together with the results of the CSF, suspected acute 
inflammatory polyradiculoneuropathy - Guillain-Barre 
syndrome with a possible Miller-Fischer variant. High 
doses of intravenous glucocorticosteroids were used fol-
lowed by intravenous infusion of immunoglobulins with-
out the expected clinical effect. In connection with the 
above, 5 plasmapheresis procedures were performed. De-
spite the treatment, the patient was still in a severe gener-
al condition. In a non-contact neurological examination, 

eyes opened spontaneously, four-limb limp paresis. On 
the 16th day of hospitalization, the ENG examination was 
performed, which did not show the characteristics of 
acute inflammatory radiculoneuropathy. The study found 
features of a significant degree of nerve damage at the 
trunk level in the area of ​​sensory and motor fibers, which 
gave a picture of sensorimotor polyneuropathy mainly of 
an axonal nature with a demyelination component. In the 
performed electroencephalographic examination, an ab-
normal, encephalopathic record was found. On the 23rd 
day of hospitalization, results of tests for KZM were ob-
tained - anti-TBEV antibodies: positive in the IgM class 
4.27 and border IgG 1.02 (descriptive norm: <0.8 nega-
tive, 0.8-1.1 border > 1,1-positive). Based on the results of 
laboratory tests, presented by the patient’s symptoms and 
medical history, tick-borne meningitis, encephalomyelitis 
was diagnosed. Due to the lack of effective causal treat-
ment, supportive treatment was carried out. In the next 
days of hospitalization the patient’s condition remained 
very severe. On the 36th day of hospitalization, the pa-
tient experienced tremors of facial mimics. Neurological-
ly consulted. The study found: residual elements of con-
sciousness, lying patient, the only motor activities are 
partial opening of the eyelids, periodic facial grimaces, 
periodic symmetrical series of myoclonic seizures of both 
cheeks and upper lips, scanty movements of tongue tight-
ening, periodic floating eye movements to the sides, 
knobs eyes set straight ahead, in a slight divergent strabis-
mus, medium wide pupils, symmetrically correctly re-
sponsive to light, corneal and ciliary reflexes preserved, 
symmetrical, ocular-head reflex absent, assisted breath-
ing, tracheostomy, unable to swallow and effective expec-
toration of upper respiratory tract secretion , nourished 
by PEG, suctioned, flaccid four-limb paralysis with no 
deep and plantar reflexes - areflexia, Babinski’s symptom 
and foot-shake bilaterally absent. Symptomatic epilepsy 
was diagnosed in the form of myoclonic seizures on both 
sides of the face, most likely a consequence of KZM. So-
dium valproate with valproic acid was successfully added 
to anti-epileptic treatment. Attempts to disconnect the 
patient from the ventilator have been unsuccessful. After 
gaining relative circulatory and respiratory stability of the 
patient in a vegetative state, he was transferred to the Care 
and Treatment Institution.

Case 2.
A 60-year-old patient who, approximately 5 days before 
hospitalization, ended ten-day antibiotic therapy due to 
upper respiratory tract infection. In addition, about three 
weeks earlier he was ticked by a tick in the lower parts of 
the back. He did not observe the presence of typical er-
ythema. At the time of admission to the Department of 
Neurology, he gave a number of non-specific symptoms, 
including headaches and an increase in temperature to 
39 degrees for 3 days. To confirm the initial diagnosis of 
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meningitis of cerebrospinal fluid, cerebrospinal fluid in 
which pleocytosis was found - 37 cells/mcl, including the 
percentage of cells with a monoplane nucleus 41%, multi-
plane 59%. Acyclovir antiviral treatment was introduced. 
Due to the rapid progression of neurological symptoms 
and the increase of respiratory failure, the patient was in-
tubated and transferred to the Anaesthesiology and In-
tensive Care Unit (ICU). During hospitalization at the 
ICU, the patient was in a very severe general condition, 
unaware, with a limb four-limb paresis. In the differen-
tial diagnosis of his symptoms, Guillain-Barry syndrome 
(Miller-Fischer variant), autoimmune encephalitis, sub-
acute sclerosing encephalitis (SSPE), neuroborreliosis, 
tuberculosis of the nervous system, tick-borne enceph-
alitis (TBE) were taken into account. On the 10th day of 
hospitalization, in the re-examination of the cerebrospi-
nal fluid, features of protein-cell cleavage (pleocytosis 8 
cells/mcl, protein 313.4 mg/dl) were found. Intravenous 
glucocorticosteroids were included in the treatment fol-
lowed by intravenous infusion immunoglobulins. In the 
absence of a therapeutic effect, it was decided to termi-
nate the administration of immunoglobulins and 5 plas-
mapheresis treatments performed - without a therapeutic 
effect. On the 16th day of hospitalization, an electroneu-
rographic examination (ENG) was performed, which did 
not show the characteristics of acute inflammatory radic-
uloneuropathy. In the following days, the patient required 
tracheostomy and percutaneous endoscopic gastrostomy 
(PEG). On day 23 of hospitalization, a positive test for 
IgM and IgG against TBE virus was obtained. Based on 
the overall clinical picture and history, severe postinflam-
matory encephalopathy was diagnosed as a consequence 
of tick-borne encephalitis. On the 36th day of hospital-
ization, the patient felt shaky facial mimics. Symptomatic 
epilepsy was diagnosed in the form of myoclonic seizures 
on both sides of the face - a possible complication of TBE. 

The reason for conducting extensive differential di-
agnosis in the described patient before proper diagnosis 
of tick-borne encephalitis is the fact that this disease can 
cause a number of non-characteristic symptoms, especial-
ly at the initial stage. An additional difficulty is the fact 
that patients often do not notice tick ticks because tick sa-
liva has anesthetic properties.19,23 Both patients and doc-
tors first consider the possibility of Lyme disease as the 
most common and most common tick-borne disease. The 
presented patient should be suspected that the first phase 
of the disease occurred before hospitalization and was in 
the form of upper respiratory tract infection. The reason 
for reporting and admission to the Department of Neu-
rology were mainly severe headaches, high temperature 
and features of V and VII cranial nerve neuropathy, which 
were the expression of the beginning neurological phase 
of KZM. Unfortunately, the patient developed the most 
severe form of the disease, namely meninges and spinal 
cord involvement with cranial nerves and the medulla ob-

longata. Undoubtedly, the patient’s advanced age affected 
such an abrupt and severe course of the disease. Due to the 
lack of effective treatment, only symptomatic treatment is 
possible, and the prognosis for further survival is uncer-
tain due to the occurrence of numerous complications: 
respiratory failure, swallowing disorders, flaccid paralysis, 
consciousness disorders and symptomatic epilepsy. Due 
to the great diagnostic difficulties of KZM and the compli-
cated and not always effective methods of treating this dis-
ease, it is always worth considering the use of prevention. 
Its most effective form is the use of passive or active im-
munization. Two inactivated vaccines with similar com-
position are available in Poland. They can be used even in 
states of impaired immunity. The full vaccination course 
includes three basic doses (second dose after 3 months 
and another 9 to 12 months after the first) and one boost-
er dose every 3-5 years.30 Inoculation in winter or early 
spring provides protection from the beginning of tick ac-
tivity (from April to October). The vaccine is safe, accord-
ing to the literature, undesirable vaccination symptoms 
are very rare and disappear on their own. This vaccina-
tion is particularly recommended in specific professional 
groups and for people staying in endemic areas. Vaccines 
against tick-borne encephalitis are highly effective - for 
every 100 people vaccinated over 95, they produce specif-
ic protective antibodies that protect against complications. 
Passive immunization, on the other hand, consists in ad-
ministering immunoglobulin against the KZM virus up to 
96 hours after tick insertion, which aims to obtain imme-
diate immunization of seronegative persons.5,30-32

Conclusion
The described cases show how important it is to spread 
the principles of prevention and the need for preven-
tive vaccinations, especially among people from endem-
ic areas and professions from high risk groups. The basic 
way to prevent getting TBE is to avoid situations where 
you may be exposed to a tick by a tick (primarily wear-
ing clothing that protects against getting ticks on your 
skin). Clothes can be sprayed with permethrin. On ex-
posed parts of the skin outside the face, you can apply 
so-called repellents (e.g. DEET-N, N-diethyl-meta-tolu-
amide). After staying in tick feeding places, you should 
carefully examine the skin and to be sure, wash the 
whole body in the shower with a soft brush. The ticks 
that are stuck in the skin are removed immediately after 
being noticed, preferably with tweezers, and the place 
after the injection should be decontaminated. Pharma-
cological prevention of the disease is also important. 

Acknowledgments 
Dorota Bartusik-Aebisher acknowledges support from 
the National Center of Science NCN  (New drug de-
livery systems-MRI study, Grant OPUS-13 number 
2017/25/B/ST4/02481).



140 European Journal of Clinical and Experimental Medicine 2020; 18 (2):135–140

References
1.	 Grzywa A, Karakuła H, Górecka J, Chuchra M. Delusional 

disorders in the course of tick-born encephalitis and bor-
reliosis in patients with hemophilia A and posttraumatic 
epilepsy-diagnostic and therapeutic difficulties. Pol Mer-
kur Lekarski. 2004;16(91):60-3.

2.	 Mrzljak A, Novak R, Pandak N, et al. Emerging and ne-
glected zoonoses in transplant population. World J Trans-
plant. 2020;10(3):47-63

3.	 Černý J, Lynn G, Hrnková J, Golovchenko M, Rudenko 
N, Grubhoffer L. Management Options for Ixodes ricinus-
-Associated Pathogens: A Review of Prevention Strategies. 
Int J Environ Res Public Health. 2020;17(6). pii: E1830.

4.	 Răileanu C, Tauchmann O, Vasić A, Wöhnke E, Silaghi C. 
Borrelia miyamotoi and Borrelia burgdorferi (sensu lato) 
identification and survey of tick-borne encephalitis virus 
in ticks from north-eastern Germany. Parasit Vectors. 
2020;13(1):106.

5.	 Szczepienienia.Info. PZH. https://szczepienia.pzh.gov.pl/
szczepionki/kleszczowe-zapalenie-mozgu/. 

6.	 Ben I, Lozynskyi I. Prevalence of Anaplasma phagocyto-
philum in Ixodes ricinus and Dermacentor reticulatus and 
Coinfection with Borrelia burgdorferi and Tick-Borne En-
cephalitis Virus in Western Ukraine. Vector Borne Zoono-
tic Dis. 2019;19(11):793-801.

7.	 Ocias LF, Dessau RB, Jørgensen CS, Krogfelt KA, Ornstein 
K. More than just Borrelia? A study of co-infection and 
etiology in erythema migrans patients from southernmost 
Sweden. Infect Dis (Lond). 2019;51(8):618-621.

8.	 Bogovič P, Lusa L, Korva M, Pavletič M, Rus KR, Lotrič-
-Furlan S, Avšič-Županc T, Strle K, Strle F. Inflammatory 
Immune Responses in the Pathogenesis of Tick-Borne En-
cephalitis. J Clin Med. 2019;8(5). pii: E731.

9.	 Růžek D, Dobler G, Mantke OD. Tick-borne encephalitis: 
Pathogenesis and clinical implications. Travel Med. Infect. 
Dis. 2010; 8:223–232. 

10.	 Süss J. Epidemiology and ecology of TBE relevant to the 
production of eff ective vaccines. Vaccine. 2003; 21(1):19–35.

11.	 Baxter A.G. Tick-Borne Encephalitis (TBE, FSME). Vien-
na, Austria 2008. 

12.	 Charrel RN, Attoui H, Butenko AM et al. Tick-borne virus 
diseases of human interest in Europe. Clin Microbiol Infect. 
2004;10:1040–1055. 

13.	 Avšič-Zupanc T, Poljak M, Maticic M. Laboratory acqu-
ired tick-borne meningoencephalitis: characterization of 
virus strains. Clin Diagn Virol. 1995;4:51–59. 

14.	 Lindquist L, Vapalahti O. Tick borne encephalitis. Lancet. 
2008; 371:1861–1871. 

15.	 Banzhoff A, Bröker M, Zent M. Protection against tick-
-borne encephalitis (TBE) for people living in and travel-
ling to TBE endemic areas. Travel Med Infect Dis. 2008;6: 
331–341. 

16.	 Bogovic P, Lotric-Furlan S, Strle F. What tick-borne ence-
phalitis may look like: Clinical signs and symptoms. Travel 
Med Infect Dis. 2010;8:246–250. 

17.	 Petri E, Gniel D, Zent O. Tick-borne encephalitis (TBE) 
trends in epidemiology and current and future manage-
ment. Travel Med Infect Dis. 2010;8:233–245. 

18.	 Haglund M, Günther G. Tick-borne encephalitis-patho-
genesis, clinical course and long-term follow-up. Vaccine. 
2003;21:11–18. 

19.	 Schultze D, Dollenmaier G. Rohner A, Guidi T, Cassinotti 
P. Benefit of detecting tick-borne encephalitis viremia in 
the first phase of illness. J Clin Virol. 2007;38:172–175. 

20.	 Figoni J, Chirouze C, Hansmann Y, et al. Lyme borreliosis 
and other tick-borne diseases. Guidelines from the French 
Scientific Societies (I): prevention, epidemiology, diagno-
sis. Med Mal Infect. 2019;49(5):318-334.

21.	 Nuttall PA. Tick saliva and its role in pathogen transmis-
sion. Wien Klin Wochenschr. 2019. doi: 10.1007/s00508-
019-1500-y.

22.	 Kaiser R, Holzmann H. Laboratory findings in tick-borne 
encephalitis - correlation with clinical outcome. Infection. 
2000;28:78-84.  

23.	 Chmelik V. Clinical picture of TBE. Zent Bl Bacteriol. 
990;57:289. 

24.	 Boulanger N, Boyer P, Talagrand-Reboul E, Han-
smann Y. Ticks and tick-borne diseases. Med Mal Infect. 
2019;49(2):87-97.

25.	 Yan Hung SK, Hiew FL, Viswanathan S. Anti-NMDAR 
Encephalitis in Association with Herpes Simplex Virus 
and Viral and Bacterial Zoonoses. Ann Indian Acad Neu-
rol. 2019;22(1):102-103.

26.	 Vechtova P, Sterbova J, Sterba J, et al. A bite so sweet: the 
glycobiology interface of tick-host-pathogen interactions. 
Parasit Vectors. 2018;11(1):594.

27.	 Clement J.:Heyman P. PCR for diagnosis of viral infections 
of the central nervous system. Lancet. 1997;26:349. 

28.	 Taank V, Zhou W, Zhuang X, Anderson JF, Pal U, Sultana 
H, Neelakanta G. Characterization of tick organic anion 
transporting polypeptides (OATPs) upon bacterial and vi-
ral infections. Parasit Vectors. 2018;11(1):593.

29.	 Mihajlović J, Hovius JWR, Sprong H, Bogovič P, Postma 
MJ, Strle F. Cost-effectiveness of a potential anti-tick vac-
cine with combined protection against Lyme borreliosis 
and tick-borne encephalitis in Slovenia. Ticks Tick Borne 
Dis. 2019;10(1):63-71.

30.	 Kubiak K, Sielawa H, Dziekońska-Rynko J, Kubiak D, 
Rydzewska M, Dzika E. Dermacentor reticulatus ticks 
(Acari: Ixodidae) distribution in north-eastern Poland: 
an endemic area of tick-borne diseases. Exp Appl Acarol. 
2018;75(3):289-298.

31.	 Antony S. Mosquito and Tick-borne Illnesses in the Uni-
ted States. Guidelines for the Recognition and Empiric 
Treatment of Zoonotic Diseases in the Wilderness. Infect 
Disord Drug Targets. 2019;19(3):238-257.

32.	 Žákovská A, Janeček J, Nejezchlebová H, Kučerová HL. 
Pilot study of Ixodes ricinus ticks preference for human 
ABO blood groups using a simple in vitro method. Ann 
Agric Environ Med. 2018;25(2):326-328.


