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Streszczenie: Kleszczowe zapalenie mdzgu jest najczestsza wirusowa chorobg przenoszong przez kleszcze w Polsce.
Doktadna liczba przypadkoéw jest znacznie niedoszacowana z powodu rzadko wykonywanych badan w tym kierunku
podczas diagnostyki choréb infekcyjnych wskazujacych na zajecie osrodkowego uktadu nerwowego. Objawy
kleszczowego zapalenia mdzgu s3 niespecyficzne. Badanie stezenia przeciwciat w surowicy krwi w kierunku
kleszczowego zapalenia mézgu nalezy rozwazy¢ w sytuacji wystgpienia choroby w okresie czerwiec-pazdziernik oraz
dodatniego wywiadu w kierunku uktucia przez kleszcza. Lepsza wykrywalno$¢ zakazenia wirusem kleszczowego
zapalenia moézgu pozwolitaby na redukcje liczby wykonywanych badan oraz stosowanego leczenia
farmakologicznego, w tym zbednej antybiotykoterapii.

Abstract: Tick-borne encephalitis (TBE) is the most common viral disease transmitted by ticks in Poland. The exact
number of cases is significantly underestimated due to the fact that patients presenting with infectious diseases and
signs of the involvement of the central nervous system are rarely tested for TBE. The symptoms of tick-borne
encephalitis are non-specific. Determination of the blood serum concentration of TBE antibodies in patients who
develop the disease in June-October and have a positive history of tick bite should be considered. Better detection
of TBE infection would make reduction of the number of tests performed and the amount of pharmacotherapy
applied possible, including unnecessary antibiotic therapy.

Stowa kluczowe: neuroinfekcja, kleszczowe zapalenie mézgu, choroby odkleszczowe, wirus kleszczowego zapalenia
mozgu.
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Introduction In 2019, according to the data of the National Institute

of Public Health - National Institute of Hygiene, the
incidence of TBE in Poland was 0.69
cases/100,000/year [6]. According to the WHO
definition, TBE-endemic areas are districts where more
than 5 cases/100,000 persons/year are detected [7]. In
our country, this definition is met only by the Podlaskie
province. The actual number of cases is probably higher
due to rare TBE testing, because the incidence is higher
in most of Poland’s neighbouring countries [8, 9]. For
this reason, the entire area of Poland should be
considered to be threatened by the occurrence of TBE.
The highest TBE incidence in Poland occurs from May to
October with a characteristic increase in July followed
by October [10, 11].

Tick-borne encephalitis (TBE, Lat. encephadlitis ixodica) is
a disease caused by Central European encephalitis virus.
It belongs to the Flaviviridae family, which consists of
RNA viruses. It is introduced into the human body via a
bite by an infected tick. In Poland, the TBE virus is
transmitted by the castor bean tick (Ixodes ricinus). The
virus reservoir are small rodents and ticks themselves [1,
2]. The infection is also spread by the oral route through
consumption of thermal untreated milk from infected
animals, mainly goats and sheep and less frequently
cows, in the viraemic phase. The virus becomes
inactivated during pasteurisation [3, 4, 5]. There is no
possibility of human-to-human transmission [1].
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Table 1. Comparison of the frequency of tick-borne diseases in Poland. Status as of 2017 [13].

Lyme disease TBE

tularaemia

anaplasmosis babesiosis

21,516 282

30

4 1

Ticks are transmitters of various diseases. In Poland,
these include Lyme disease, TBE and occasionally
tularaemia, anaplasmosis and babesiosis [12] - Table 1.

The TBE virus initially multiplies in the skin and
surrounding lymph nodes. It is delivered with the lymph
to the cells of various organs. This is the phase of
primary viraemia, which is responsible for the symptoms
of the first phase. Then, cytotoxic lymphocytes eliminate
the virus from the body. In some cases, the body’s
response is inadequate and secondary viraemia occurs.
As a result, the virus enters neurons and glial cells
through the endothelium of blood vessels in the brain

[1].

The incubation period is 4-28 days, with an average of
7 days. In endemic areas, it is estimated that 70-95% of
persons passes the infection subclinically or completely
asymptomatically. Most often, the disease occurs
suddenly and has two phases [1, 8, 10]:

= First ( prodrome) phase: flu-like symptoms lasting up
to 7 days: malaise, weakness, apathy, fever (usually
not exceeding 38°C), upper respiratory tract
inflammation, headache, muscle and joint pain,
vomiting, nausea, diarrhoea. In laboratory tests:
leukopenia, thrombocytopenia and slightly elevated
transaminases.

= Second (neurological) phase - neuroinfection:
symptoms of central nervous system involvement,
such as fever up to 40°C, malaise, vomiting, nausea,
headache and dizziness, meningeal symptoms,
convulsions, consciousness disorders, focal signs,
unilateral hearing loss, tinnitus - Table 2.

Table 2. Comparison of the frequency of occurrence of
particular symptoms in patients with TBE in the group of
adults and children. Own compilation based on [14].

Pre e o pto ad and dre
Symptom Adults Children
Headache 98% 90%
Vomiting 50% 60%

Fatigue 90% 40%
Malaise 83% 15%
Muscle pains 38% 10%
Joint pains 27% 0%
Dizziness 47% 10%
Photophobia 55% 10%
Fever > 38°C 98% 100%
Meningeal symptoms 85% 90%
Tremor 50% 25%
Paresis 3% 0%

The course of tick-borne Encephalitis based on a case report

The neurological phase can take the form of the
following medical conditions [8, 10, 14, 15]:

= meningitis (45-49% of adults, 69-78% of children):
occurs most often and is the mildest form. It develops
with  typical manifestations of lymphocytic
meningitis: fever, headache, nausea, vomiting.

= meningoencephalitis (45% of adults, 21-30% of
children): with a more acute course and symptoms of
encephalitis. The most common manifestation is
ataxia as a result of cerebellar involvement. In
addition, symptoms such as impaired consciousness
and cranial nerve palsy may occur.

= meningoencephalitis + myelitis (5% of adults, 1% of
children): the most severe form. In addition to the
symptoms listed above, there are symptoms of injury
to the anterior horns of the spinal cord and flaccid
paralysis of the limbs. Prognosis is worse in the case
of involvement of the medulla oblongata and
brainstem. The most severe complication of this form
is respiratory muscle paralysis.

= meningoencephalitis + myelitis with spinal nerve
root involvements (5% of adults): characterised by
meningeal symptoms and focal damage of the CNS,
nerve roots and peripheral nerves. In most cases,
brachial plexus injury occurs, causing paresis of the
upper limb, which regresses slowly and is not always
completely relieved.

Criteria for the diagnosis of TBE are presented in Table
3.

There is no specific treatment for TBE. Despite ongoing
research on an antiviral drug against TBE, no product has
been registered to date [15, 17].

The prognosis in most patients is good, with complete
resolution of symptoms. In severe cases of
encephalomyelitis, pareses, sensory disturbances and
impairment of intellectual functions, such as focussing
attention and memory, may persist for several months
[1, 8]. Mortality in adults in Europe is estimated at 1-4%
[18], in Poland at less than 2% [11].

Prophylaxis of tick-borne encephalitis involves, first of
all, protection against tick bites by avoiding the areas of
increased risk of TBE, the use of repellents (preferably
containing DEET or permethrin) and appropriate
clothing with long sleeves and legs, hats, high shoes and
socks. Light-coloured clothing is recommended. After
returning from a forest or meadow, the skin of the whole
body should be inspected each time. In the case of a tick
bite, the tick should be mechanically removed as soon as



possible, because the virus is contained in its salivary
glands and infection can occur within minutes after the
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bite [1, 2].

Table 3. Criteria for the diagnosis of TBE according to the National Institute of Public Health (PZH) [16].

Criteria for diagnosis of TBE

Clinical criteria of TBE

symptoms of CNS inflammation

Epidemiological criteria

exposure through the same source (non-pasteurised dairy
products)

Laboratory criteria for a confirmed case

» presence of serum IgM- and IgG-specific antibodies

» presence of serum IgM and IgG antibodies in the
cerebrospinal fluid

» seroconversion or a 4-fold increase in the titre of
TBE-specific antibodies in two serum samples

e detection of TBE virus nucleic acid in clinical specimens

¢ isolation of the virus from clinical specimens

Laboratory criteria for a probable case

detection of TBE-specific IgM antibodies in a single serum
sample

Probable case of TBE: clinical criteria and at least one of two criteria, epidemiological or laboratory criteria of a probable case.
Confirmed case of TBE: clinical criteria and one of the five criteria for a confirmed case.

The most effective way to avoid infection is to undergo
preventive vaccinations. It is recommended for people
living in endemic areas or planning to travel to these
regions (in such a case a vaccination cycle should start
several months beforehand). There are two inactivated
vaccines available in Poland, that provide protection for
several years. Both can be administered to children from
the age of one. They are administered in two doses, 4-
12 weeks apart, followed by a third dose after 9-12
months. A booster dose is recommended after three
years [8, 11, 19, 20].

Case study

A 5-year-old boy with autism and allergy was admitted
to the Department of Pediatrics, Nephrology, and
Paediatric Allergology of the Military Institute of
Medicine in July 2021 because of low-grade fever,
weakness, headache lasting a week, and decreased
appetite over the previous month. A tick bite was
observed in early June. In mid-June 2021, the child was
hospitalised in another hospital for mild acute myositis
in the course of a viral infection accompanied by fever
and signs of upper respiratory tract infection. At that
time, tests showed leukopenia and elevated creatine
kinase values. Symptomatic treatment was administered
and improvement was achieved. Two weeks after
hospitalisation, fever recurred, accompanied by
headache and vomiting. Sinusitis was suspected on an
outpatient basis and cefuroxime axetil was introduced.

On admission to the Department of Paediatrics, the child
was in good general condition, no significant
abnormalities were found. On neurological examination:
meningeal signs, Romberg’s test and finger-nose test
were negative. Muscle strength in the upper and lower
limbs was normal. On examination of the visual organ,
the eye movements were normal, the pupils were equal,

round and responsive to light. Somaesthesia was
preserved. The 5th nerve outlets were not painful.

In laboratory tests, inflammatory markers were not
elevated (CRP <0.1mg/dl, ESR 11 mm, leukocytes
10,120). Serum electrolyte and water balance were
normal (sodium 134 mmol/L, potassium 5.0 mmol/L).
Blood count showed no significant abnormalities (WBC
10,120, RBC 4.62 million, HGB 12.5 g/dl, HCT 36%,
MCV 78fL, PLT 378,000, LYMPH 25.8%, NEUT 61%,
MONO 9.5%, EO 2.8%, BASO 0.5%). Liver and kidney
function tests were normal (ALT 16 U/I, AST 28 U/I, ALP
129 U/L, urea 34 mg/dI, creatinine 0.5 mg/dl). Creatine
kinase CK-MB concentration was elevated (32 U/I).
Other markers of myocardial damage were not elevated.
Serology (ELISA method) excluded Borrelia, Yersinia
enterocolitica and Mycoplasma pneumoniae infections.
No signs of infection were detected in the urine test. No
abnormalities were seen on chest radiography. The
ultrasound examination of the abdominal cavity showed
single reactive lymph nodes up to 8.5 mm in size,
otherwise without any abnormalities. Parasitic
infestation of the gastrointestinal tract was excluded.
The PCR test for SARS-CoV-2 was negative.

A contrast magnetic resonance (MR) scan of the head
was performed. Focal lesions in the brain, cerebellum
and brainstem and features of increased cerebrospinal
fluid pressure were excluded. The only abnormality
detected on MR was thickening of the mucosa of the left
nasal concha. Because of the lack of abnormalities on
imaging examinations and in the presence of symptoms
and positive history of tick bite, a serum antibody test
for tick-borne encephalitis virus was performed after
consultation with a neurologist. A positive result of IgM
class antibodies against tick-borne encephalitis [4.4
Ratio (>1.1)] was obtained.
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After a seven-day hospitalisation and symptomatic
treatment, the complaints reported on admission
subsided. The boy was discharged home in good general
condition  with  recommendations for further
multispecialist care.

Discussion

In many respects, the presented case fits a typical
picture of tick-borne encephalitis. In 90% of children, the
disease has a biphasic course [8]. In the patient, the first
phase of the disease began in June with flu-like
symptoms, fever and leucopenia. The time between the
first and second phase in children is on average 6-14.5
days. The second phase began after about two weeks,
which also corresponds with the typical picture of the
disease [8, 14]. The symptoms of the second phase
coincide with those most commonly reported by
patients: low-grade fever, weakness, lack of appetite,
headache, vomiting.

In addition, the time from the tick bite to the first
symptoms of the disease in the described patient also
fits the typical picture of the disease. In children, the
average TBE incubation period is 12 days [8, 14].

The course of tick-borne encephalitis in children is
usually milder than in adults; however, severe forms
develop in one third of cases [8, 10, 14]. The most
common form in children is asymptomatic, meningitic or
meningoencephalitic [21]. In the past, the disease was
considered benign due to rare cases of acute
complications, death or significant disability. More
recent studies indicate that only a proportion of children
are completely cured [8].

In children, the infection often presents non-specifically
with malaise and fever, which makes diagnosis difficult.
We should keep in mind that children may suffer from
that disease as early as in the first year of life, which also
complicates the diagnosis due to limited communication.
The youngest reported case of a child suffering from
TBE is a 17-day-old infant in Austria [22]. A case of a
child with atypical severe course in the form of epileptic
seizures and productive symptoms has also been
described [21]. The heterogeneity of the clinical picture
should make physicians particularly vigilant when
diagnosing paediatric patients. It is estimated that 10%
of meningitis cases in children in endemic regions are
caused by the TBE virus [22].

Complications in the paediatric population tend to be
cognitive-behavioural, in contrast to adults with
predominating  neurological complications  [23].
Cognitive dysfunction and subjective complaints have
been proven to occur one year after the illness [24].
Parents of children who have contracted TBE note
fatigue, headache, irritability and memory impairment in
long-term follow-up [22]. Studies have also shown that
children who have suffered from TBE have poorer
psychomotor performance and impaired attention,

The course of tick-borne Encephalitis based on a case report

which may translate into poorer school results [24, 25,
26]. Younger children may have difficulty describing
their symptoms. After-effects of TBE in children and
adults are summarised in Table 4.

Table 4. Incidence of complications post-TBE infection in
adults and children [8].

Complication Adults Children
Chronic headache 10.8-22.6 | 11-14
no
Palsies 2.6-11 data/not
tested
Ataxia and tremor 2.4-14.5 <1
no
Post encephalitic Syndrome (PES) 40-50 data/not
tested
memory disorders 10.8-19.7 50
concentration disorders 8.4-154 26-43
mood disorders 18.8 45
cognitive disorders 11 12-69
fatigue 21.7 45
no
hearing loss 2.4 data/not
tested
no
sensory impairment 2.4 data/not
tested
hypersenSItlvllitg\L ':o sounds and 12 3-11

Because of possible long-term complications, a child
with TBE should be placed under paediatric,
psychological, and otolaryngologic care to monitor their
psychological development and possible hearing loss.

A serum test for specific antibodies to the TBE virus is a
relatively simple and inexpensive test. Therefore, it
should be performed in the differential diagnosis of
neuroinfection. This is especially true when
accompanied by the characteristic history of TBE: typical
symptoms, biphasic nature of the disease, onset of the
disease in June-October, spending time in a heavily
forested area, and tick bite. It should be kept in mind that
1/3 of the patients do not remember a tick bite [8].

A positive test result can reduce the number of
procedures and examinations performed, shorten the
time until diagnosis and prevent the patient from being
exposed to unnecessary pharmacological treatment.
Such management undoubtedly improves patient
comfort and reduces the cost of diagnostics and
treatment.

The best solution is universal application of the principle:
prevention is better than cure. Children - as young,



developing organisms exposed to complications in the
form of neurological developmental disorders - should
be covered by vaccine prophylaxis. Both vaccines
available in Poland can be used in children from the age
of one. The vaccine protects also against food-borne
infection [20]. Data from reports from sanitary and
epidemiological stations in 2015-2019 in Poland show
an increasing number of vaccinated people among both
adults and children, but the vaccination rate in Poland
still remains low [11].

Conclusions

In case of characteristic symptoms and history indicating
a tick bite, TBE needs to be excluded. This may
contribute to a reduced number of unnecessary
procedures, lower treatment costs, and implementation
of appropriate care aimed at diagnosing and treating
complications of TBE.
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