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Abstract

Objective: Description of the course, complications and permanent sequelae of tick-borne
encephalitis in patients hospitalized at the Department of Infectious Diseases of the Faculty of
Medicine, Masaryk University and University Hospital Brno. Patients and methods: Prospective
monitoring of epidemiological, clinical and laboratory data of 107 patients diagnosed with
tick-borne encephalitis (TBE) and hospitalized between 2009 and 2012. Results: The study set
comprised 107 patients. The disease presented as meningitis in 50 patients, meningoencepha-
litis in 45 patients, and meningoencephalomyelitis in 12 patients (46.7%, 42.1% and 11.2%,
respectively). Paresis developed in 14 patients. Permanent paresis was observed in 5.6% of
patients. Two patients died of the disease (lethality 1.9%). Ninety seven patients completed
six-month follow-up and 90 patients 12-month follow-up after discharge from the hospital.
More than one third of patients presented with symptoms of post-encephalitic syndrome one
year after the acute phase of the disease subsided. Concomitant Lyme disease was recorded
in 12 patients (11.2%). A statistically significant difference was not found between single
and dual infections in severity of the disease and its complications. Conclusion: Even when
its course is uncomplicated, TBE requires several weeks of convalescence. Paresis frequently
has permanent sequelae. Following the acute phase of the disease, more than one-third of
patients has long-term complaints associated with the post-encephalitic syndrome that signi-
ficantly affect their quality of life. The risk of complications increases with age.

Souhrn

Cil préce: Popsat prabéh, komplikace a riziko trvalych néasledk klistové encefalitidy u pacient
hospitalizovanych na Klinice infekénich chorob LF MU a FN Brno. Soubor a metodika: Pros-
pektivni sledovéni epidemiologickych, klinickych a laboratornich dat u 107 pacientl s dia-
gnostikovanou klistovou encefalitidou hospitalizovanych v letech 2009-2012. Vysledky:
Do souboru bylo zafazeno celkem 107 pacientd. Onemocnéni probihalo pod obrazem
meningitidy u 50 (46,7 %), meningoencefalitidy u 45 (42,1 %) a meningoencefalomyeli-
tidy u 12 pacientt (11,2 %). Parézy se rozvinuly u 14 pacientd. Trvalé paretické postizen{
bylo pozorovéno u 5,6 %. U dvou pacientll skoncilo onemocnéni imrtim (letalita 1,9 %).
K dalsimu sledovani po propusténi se dostavilo s odstupem Sesti mésicti 97 pacient, po jed-
nom roce 90 pacientl. Projevy postencefalitického syndromu méla rok od odeznénfi akutnich
potizi vice nez tfetina nemocnych. Soucasné onemocnéni Lymeskou nemoci bylo prokdzano
u 12 pacientl (11,2 %). Nebyl prokdzan statisticky signikatni rozdil mezi pacienty s izolo-
vanou a kombinovanou infekci, co se tyce tize onemocnéni a vyskytu komplikaci. Zavér:
| nekomplikovany pribéh KE vyzaduje nékolikatydenni rekonvalescenci. Pokud dojde k pa-
retickému postizeni, jsou nasledky mnohdy trvalé. U vice neZ tfetiny pacientd obtize v rdmci
postencefalitického syndromu pretrvavaji dlouhodobé po odeznéni akutniho onemocnéni
a vyznamné ovliviiuji naslednou kvalitu Zivota. Riziko komplikaci narlsta s vékem.
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Introduction

Tick-borne encephalitis (TBE) is a viral
disease affecting the nervous system. Ap-
proximately 3,000 cases are reported in
Europe annually. The highest incidence is
in Russia. The Czech Republic takes the
second place with its 500-800 annual
cases [1]. A virus belonging to the Flavi-
viridae family is the causative agent of the
disease. It is a naked RNA virus, 20-50 nm
in size. The disease affects a broad re-
gion reaching from the Central Europe
to the Far East. There are three viral sub-
types — European, Siberian, and Far-East-
ern subtype [2-4].

Just like in other Flaviviridae, transmis-
sion is via a blood-sucking vector. In the
Czech Republic, this is the sheep-tick (Ix-
odes ricinus). The virus is contained in the
tick’s salivary glands and its transmission
commences at the first instances of suck-
ing. Small mammals, particularly rodents,
are the natural source of the virus. Humans
and other mammals (goats, cows, sheep)
are incidental hosts [2]. An infrequent but
possible transmission pathway involves
ingestion of non-pasteurized milk of in-
fected animals (mostly goat and sheep)
or products made from such milk [2,3].
The clinical picture of the disease was
first described in 1930s, when an Aus-
trian doctor Schneider described season-
ality of the occurrence of aseptic menin-
gitis [4]. Incubation period of the disease
is 2-28 days. Just as in other arboviral
diseases, course of the disease is mostly
asymptomatic. Symptomatic phase, how-
ever, follows typical biphasic course in
two thirds of patients. The first, so-called
febrile phase of the disease, character-
ized by flu-like symptoms, is a manifesta-
tion of viraemia. A period of 2-10 days
of temporary improvement follows. The
second phase of the disease then com-
mences, characterized by development
of neurological symptoms [5,6]. There are
several forms of the disease, depending
on the type of neural involvement — men-
ingitis (@approx. 50% of patients), enceph-
alitis (40%) and meningoencephalomyeli-
tis (10%); the most serious bulbar form
affects the brain stem. It is typical for
tick-borne encephalitis that pareses can
develop as late as 5-10 days after the fe-
brile stage [7,8]. Development of so called
post-encephalitic syndrome, a collection
of reversible non-specific neuropsychiatric
complaints resulting from nervous system

inflammation (cephalea, fatigue, sleep
disturbances, emotional lability etc.) rep-
resent another possible complication that
may last for years [9]. TBE diagnostics is
based on clinical examination, history of
tick bite, inflammatory changes in the ce-
rebrospinal fluid (CFS) (tens to hundreds
of predominantly polynuclear cells) and
the presence of specific antibodies in
the serum [10]. TBE therapy is symptom-
atic, there is no causal medication avail-
able so far. Application of a specific im-
munoglobulin has also been previously
tested. However, the effect of this treat-
ment was questionable; clinical condition
of six children worsened after the appli-
cation [6,7,11]. TBE is, however, prevent-
able by vaccination. An effective vaccine
has been available since 1970s. Currently,
two vaccines are available on the Czech
market, both also in a pediatric form [12].
Vaccine manufacturers claim higher than
98% efficacy of the vaccines [13]. Preven-
tive vaccination should be recommended
mainly to older persons living in endemic
areas as well as to persons with higher oc-
cupational risk, such as those employed
in agriculture and forestry (125 cases of
occupational TBE infections have been re-
corded in the Czech Republic between
1994 and 2009) [14].

Patients and methods

Patients diagnosed with TBE and hospi-
talized at the Department of Infectious
Diseases at the University Hospital (UH) in
Brno between 2009 and 2012, were in-
cluded. Data were collected between May
2009 and June 2012. According to clinical
symptoms, course of the disease was clas-
sified as meningitis (fever, cephalea, pleo-
cytosis in the cerebrospinal fluid, nausea,
photophobia), meningoencephalitis (con-
current tremor, ataxia, qualitative or quan-
titative disturbance of consciousness) and
meningoencephalomyelitis (development
of flaccid pareses). Patients were mon-
itored both during hospitalization and in
the course of three follow-ups scheduled
throughout the following year. Patient par-
ticipation was voluntary. The follow-ups
were scheduled at 1, 6 and 12 months
after discharge from the hospital. Presence
of the following subjective complaints was
evaluated: headache, fatigue, vertigo, and
sleep, memory and concentration distur-
bances. Paresis, basic neurological exam-
ination including EEG, duration of persis-

tence of TBE-specific IgM antibodies in the
serum and detection of concomitant Lyme
disease (defined by the presence of ery-
thema migrans or fulfilling diagnostic cri-
teria for neuroborreliosis) were also as-
sessed [15]. The parameters were recorded
in a recording sheet. Collected data were
evaluated using the STATISTIKA CZ soft-
ware, version 10, and Microsoft Excel.
Correlation between complications (de-
velopment of pareses, impaired conscious-
ness, death) and concomitant presence of
Lyme disease was tested by the Pearson
y? test at a significance level of 0.05. Given
the sample size, distribution of quantita-
tive variables (age, duration of hospitaliza-
tion) was considered parametric.

Results

The study sample included 107 patients.
Their mean age was 45.6 years (median
47.0 and standard deviation (SD) 16.1).
The youngest was 18 (patients 18 years
old and older only are hospitalized at the
Department of Infectious Diseases, UH
Brno) and the oldest was 88 years of age.
41.1% of the monitored patients were fe-
males, 58.9% were males. 28% of pa-
tients did not notice a tick bite prior to
the illness. Possibility of alimentary acqui-
sition of the disease (via a home-made
sheep’s milk cheese) was considered in
one female patient. The most frequently
reported incubation period was 3-8 days
(27.1%). 21% of patients did not observe
biphasic course. Meningitis symptoms ap-
peared in 50 patients, meningoencepha-
litis in 45 patients, and meningoenceph-
alomyelitis in 12 patients (46.7%, 42.1%
and 11.2%, respectively). Mean duration
of hospitalization was 14.3 days (median
14.0, SD 16.1, range 7-49 days). Patients
with impaired consciousness were hospi-
talized for the mean of 15.7 days (median
15.0, SD, 3.2, range 9-22 days) and pa-
tients with paretic complications for the
mean of 16.3 days (median 16.0, SD 4.8,
range 9-30 days). A combination of im-
paired consciousness and paresis was
identified in 6.5% of patients. Tab. 1 lists
the different types of paretic complica-
tions (three patients had a combination
of two types of paresis) and Tab. 2 their
duration (two patients died during hospi-
talization). Clinical condition of two pa-
tients (44- and 571-year-old-men with no
previous co-morbidities) was complicated
as they developed the bulbar form of the

340

Cesk Slov Neurol N 2014; 77/110(3): 339-342




TICK-BORNE ENCEPHALITIS: COURSE AND COMPLICATIONS — OUR OBSERVATIONS FROM 2009 TO 2012

disease, necessitating vital function sup-
port (mechanical ventilation, temporary
external ventricular stimulation), and pa-
retic complications (triparesis and quadru-
paresis). Both cases were lethal (cause of
death was bronchopneumonia). Concomi-
tant Lyme disease was diagnosed in 12 pa-
tients. Two patients had typical erythema
migrans (both had meningoencepha-
litis), 10 patients had neuroborreliosis
(nine meningitis, one meningoencephali-
tis). Patient with meningoencephalitis had
a combination of paresis (cranial nerves)
and qualitative consciousness disturbance.
One patient was admitted again three
weeks after discharge because of gradual
development of lower limb paraparesis.
Neuroborreliosis was diagnosed (during
the first examination, the patient had pos-
itive serology in the blood only, second ex-
amination revealed inthratecal production
of specific antibodies). There also were
another 11 patients with suspected neu-
roborreliosis (CFS pleocytosis and neuro-
logical symptoms with positive serology in
the blood but no intrathecal production of
anti-borrelial antibodies). Follow-up mon-
itoring after discharge had a form of vol-
untary ambulatory examinations over
one year. One month after discharge,
33/105 patients (30.8%) had abnormal
EEG; EEG results were not documented
in three patients. Tab. 3 presents selected
symptoms of post-encephalitic syndrome
six and twelve months after discharge.
For various reasons, only 97 of 107 pa-
tients completed the 6-month follow-up
and 90 patients completed 12—-month fol-
low-up after discharge from the hospital.
Specific IgM class of anti-TBE antibodies
were found in 36 patients (41.4%) one
year after discharge.

Discussion

The majority of our patients presented
with meningitis (46.7%). This corre-
lates with the results of similar prospec-
tive studies by Gunther (55%) and Kai-
ser (49%) [16,17]. The typical biphasic
course of the disease was observed in
2/3 of our patients only, and up to 1/3 of
patients did not notice a tick bite. Pare-
sis was observed in all meningoenceph-
alomyelitis patients (12) and in two pa-
tients with meningoencephalitis (two
patients with a paresis of a cranial nerve
(one with concomitant neuroborreliosis),
one patient with hemiparesis — 4.5% of

Tab. 1. Forms of paretic affection.

Paresis type Number

paresis of brachial plexus 5

paresis of lower limb
paresis of cranial nerves
hemiparesis

paraparesis

1
5
1
1
triparesis 1
quadruparesis 3

3

combined pareses

patients with meningoencephalitis). Sim-
ilar to our results (5.6%), Mickiene and
Kaiser reported permanent residual pare-
sis in 2.6-7% of respondents. In affected
patients, and these are predominantly
middle-aged and older, neurological def-
icit is likely to be permanent. Lethality
in our patient sample was 1.9%, corre-
sponding to the available data for the Eu-
ropean subtype of the virus [5,18]. Both
deceased patients were middle-aged.
Approximately one tenth of patients
(11.2%) were diagnosed with definitive
Lyme disease. We did not identify any sta-
tistically significant correlation between
selected TBE complications and concom-
itant Lyme disease (p = 0.87 for pareses,
p = 0.25 for impaired consciousness).
Also, no patient with concomitant bor-
reliosis died. A group of Finnish authors
reported a fatal case of TBE with concomi-
tant borreliosis [19]. Each our patient with
definite Lyme disease or possible borrelio-
sis was treated with antibiotics [15,20].
We also monitored post-encephalitic syn-
drome. In their prospective studies focus-
ing on the course and complications of

Tab. 2. Duration of paretic

affection.
Duration Number
of cases
Up to hospital discharge 3
< 6 months 2
6-12 months 1
> 12 months 6

TBE, Smiskova and Gunther reported on
prolonged symptoms of post-encephalitic
syndrome in approximately one-third of
their patients; this is in line with our find-
ings (39.6%) [8,16,17]. Post-encephalitic
syndrome is observed more often in TBE
than other viral neuroinfections [16].

Conclusion

Uncomplicated clinical course of TBE re-
quires several weeks of convalescence.
Paresis frequently has permanent se-
guelae. Development of post-encephalitic
syndrome also significantly affects quality
of life in the horizon of many months or
years after infection. Our results suggest
that, after the acute illness, approximately
one third of patients has long-term com-
plaints, and their subsequent quality of
life is significantly altered. The risk of
complications increases with age. There
is no causal therapy. It is, however, a vac-
cine-preventable disease. Despite this,
less than 20% of the Czech Republic pop-
ulation have been vaccinated.
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