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ABSTRACT

Tick-borne encephalitis is an infectious disease of the central
nervous system caused by the TBEvirus, that is commonly tran-
smitted by a tick-bite, however, the route of transmission via
raw milk is also common. The aim of this disease case report is
to present a severe clinical case of TBE in a patient with im-
munosupressive treatment due to kidney transplantation with
fatal outcome. This case in a middle-aged male was accompa-
nied by a second TBE case in his immunocompetent son with a
typical bi-phasic illness course and rapid recovery. They both
lived in the endemic area Strazovské vrchy in the middle Vah
Valley area in Slovakia. Immunosuppresive treatment can in the
patient decreased the patients’ immunological response to tick-
borne encephalitis virus with risk of fatal outcome.

Key words: Tick-borne encephalitis. Immunosuppression. Fa-
tal case. Transplantation. Alimentary transmission. Milk pro-
ducts.

ABSTRAKT

Kliestova encefalitida (KE) je infekéné ochorenie postihujice
centralny nervovy systém vyvolané virusom KE. Virus je zvy-
Cajne preneseny pri uhryznuti klieStom, avSak Casta je aj ali-
mentarna cesta prenosu - konzumaciou surového mlieka. Cie-
I'om tejto kazuistiky je prezentovat’ zavazny klinicky pripad KE
s fatdlnym koncom. I8lo o ochorenie u muza v strednom veku
s imunosupresivnou lie¢bou po transplantacii oblicky. Pripad
bol sprevadzany druhym ochorenim KE u jeho imunokompe-
tentného syna s typickym dvojfazovym priebehom s rychlym
zotavenim. Obaja zili v endemickej oblasti Slovenska Strazov-
ské vrchy na strednom Povazi. Imunosupresivna liecba moze u
pacienta znizit' imunitni odpoved’ na pritomnost’ virusu klies-
tovej encefalitidy s rizikom fatalneho dopadu ochorenia.

Krucové slova: Kliestova encefalitida. Imunosupresia. Fa-
talny pripad. Transplantacia. Alimentarny prenos. Mlie¢ne vy-
robky.

INTRODUCTION

Tick-born encephalitis (TBE) is one of the most
frequent flavoviral infection of the central nervous
system in Europe. TBE is becoming a growing
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public health challenge because the number of cases
has increased substantially, especially in northern
and Eastern Europe and Asia. In the last two de-
cades, the incidence of TBE has increased due to
climate change, which is leading to a change in geo-
graphic distribution of ticks genus Ixodes [1].

The disease is the most often transmitted by
saliva of infected ticks, but it can also occur through
unpasteurized cow's, goat's or sheep's milk or their
products. The largest known outbreak of foodborne
TBE occurred in 1951 in Czechoslovakia. More
than 600 individuals became infected by the TBE-
virus contaminated cow's and goat's milk [2]. Later
the outbreaks of TBE after the consumption of raw
goat's milk have been reported in various countries
in Europe and in Russia [3-8]. Slovakia is among
the countries with the highest incidence of alimen-
tary tick-borne encephalitis in Europe associated
with consumption of unpasteurized milk and cheese
from domestic ruminants. None of the European
countries report a comparable number of TBE ali-
mentary outbreaks with probable and laboratory
confirmed food transmission factor as Slovakia [9].
In the period of years 2017-2020 alimentary infec-
tions represented 16.3% of all recognized TBE
cases. The countries with the highest reported num-
bers of TBEV alimentary cases in addition to Slo-
vakia are the Czech Republic [2] and Hungary [2,
10]. Review of TBE alimentary infections (out-
breaks) is presented in Table 1.

The TBE disease typically shows a biphasic
course. During the approximately one weeklong vi-
remic phase, influenza-like symptoms and typical
symptoms of neuroinfection as headache, fever, fa-
tigue, myalgia, nuchal rigidity, postural instability,
nausea and vomiting, photophobia and confusion
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Table 1 Selected outbreaks of alimentary TBE in European countries

Year of Country Number of alimen- | Epidemiologic Comments Ref.
outbreak tary cases factor
1951 Slovakia, |660 cases - 271 of goat's milk goat's milk was shuffled to cow's milk |[4]
Roznava them hospitalized
1974 Slovakia, |10 hospitalized cases |sheep's milk - [16]
Zavada
1994 Slovakia, |7 cases goat's milk family outbreak [4]
Povazska
Bystrica
1997 — Czech Re- |64 cases goat's milk, cow's | goat's milk (56,3%), cow's milk [2]
2008 public milk sheep's (10,9%) sheep's cheese (32,8%)
cheese
2012 Slovenia 3 out of 4 exposed goat's milk biphasic course in 2 persons - the favo- | [13]
rable conditions,
4th person healthy - vaccinated
2008 Austria 6 out of 7 exposed goat's milk - [7]
2007 Hungary 25 out of 154 exposed | goat's milk - [6]
2005 Estonia, 27 out of 27 exposed — | goat's milk all associated with consumption of the |[7]
Tallinn and |24 hospitalized unonpasteurized goat's milk as a part
Harjumaa of healthy diet campaigne
2011 Hungary 11 cases (7 confirmed, | cow's milk unpasteurized cow's milk from the far- | [8]
4 suspected),103 expo- mer without authorization. The first re-
sed port of TBE after drinking cow's milk
in the EU
2015 Croatia 7 out of 10 exposed raw goat's milk or [ none had been vaccinated nor had a [17]
cheese tick bite observed.
2016 Germany |2 out of 32 exposed goat's dairy pro- |possible link to raw milk and cheese [18]
ducts from a goat farm
2017 Germany |13 out of 27 exposed |raw goat's milk | exposed and non-vaccinated people [19]
developed clinical illness and were
serology confirmed as TBE cases.
2017 Poland 4 cases raw goat's milk |- [20]
2019 Croatia 6 cases possible link to | case-control analysis - individuals with | [21]
raw goat's milk | TBE (cases) had 25 (95 % CI 0.8-
1410.2, p=0.021) times higher odds
of raw goat's milk consumption com-
pared to healthy controls.

occur. Neurological manifestations are the hallmark
of the second phase, with a clinical spectrum rang-
ing from mild meningitis to severe encephalitis. Fre-
quently are described long-term neurological seque-
lae.

The course of disease varies from non-sympto-
matic which are likely to remain undiagnosed to
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encephalitis with mortality rates between 0.5 and
2% [11].

A more severe course is caused by the presence
of risk factors such as higer age, immunodeficiency
and genetic factors. TBE can be fatal, especially in
immunosuppressed patients [12-15]. In our disease
case report, we present severe clinical case of TBE
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in a patient with immunosupressive treatment due to
kidney transplantation with fatal outcome.

CASE REPORT

We are describing two cases of TBE in a family
of 5 members that occured in July 2015, under the
mountain range Strazovské vrchy in the valley
stredné Povazie. The disease was diagnosed in fat-
her and son. The patients lived in an endemic area
of Slovakia with a high prevalence of TBE and were
not vaccinated against TBE.

The first case: A 14 year old boy with a biphasic
course of illness. On the 21 of June 2015 the patient
presented with a red-tinged throat and headache,
was prescribed antibiotic treatment with Cefuro-
xime axetil. After little improvement high fevers
rising up to 39 °C were noted along with further he-
adaches, photophobia, phonophobia and repeated
vomiting. On the 1% of July the patient was admitted
to the regional hospital in the pediatric ward due to
tongue tremor, trembling eye-lids, nausea, vo-
miting, weakness, somnolence and neuroinfection
was suspected. The diagnosis of TBE was based on
biochemical findings in the CSF showing aseptic
meningitis as well as on positivity of IgM and IgG
antibodies in serum by ELISA test. CSF was nega-
tive for anti-TBEV antibodies. On the 26™ of June
2015, five days before admission to hospital and af-
ter the first phase of the disease, the patient had
a tick extracted from the left scapular region. Accor-
ding to his mother he had occassionally consumed
home produced raw goat's milk. The patient was
discharged from the hospital 10 days later in a satis-
factory condition.

The second case: A 48 year-old male patient with
a history of cadaver kidney transplantation in 2013
and post-transplant immunosuppressive therapy
with a history of glomerulonephritis was admitted
to the regional hospital due to suspected neuroin-
fection on 3™ of July 2015. One day prior to admis-
sion he had severe headache, shivering, fever 38 °C,
myalgia, and arthralgia. Upon admission to the hos-
pital with the following signs of neuroinfection - lu-
cid but exhausted with unstable posture, walking
with a wide based gait, shakiness, chanted speech,
trembling eye lids, tongue and limb tremor and po-
sitive signs of meningeal irritation. The patient gra-
dually deteriorated, despite a reduction in the do-
sage of used immunossupressive treatment became
somnolent with intermittent episodes of coma. The
initial MRI scan revealed high signal zones in the
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grey matter in both sides of the thalamus, midbrain,
and basal ganglia. Successive epileptic attack, qu-
adriparesis ascending on the left side and coma vi-
gille were noted. The patient died 19 weeks later.
Due to the severe course of the illness it was not
possible to determine whether he had a viraemic
illness phase at home before admission or if it was
a grave monophasic course of illness. It is possible
that early signs of the disease could have been miti-
gated by ongoing immunosuppresive treatment.
CSF analysis revealed pleocytosis, as well as on po-
sitivity of IgM antibodies in serum by ELISA test.
IgG antibodies in serum and IgM/IgG antibodies in
CSF were negative shortly after admission. Altho-
ugh first sample of CSF was negative for TBE anti-
bodies, 18 days later, IgM was detected in border-
line amounts in CSF.

There was a history of a tick bite around 24" of
June 2015. According to his wife, the patient had
been drinking raw milk from a home-bred goat that
was purchased to provide her husband with good
quality milk to help with his renal problems. The
other members of the household (two children 15
and 13 years of age) and their mother denied
consumption of any of the raw goat's milk.

DISCUSSION

TBEYV is the most significant tick-borne virus in
Europe and important proportion of overall TBEV
infections can be also mediated by the consumption
of raw milk products. The clinical spectrum of tick-
borne encephalitis ranges from a mild, short-lived
illness to a more severe, life-threatening illness. The
disease might have serious long-term consequences,
especially mental, neurologic and psychiatric disor-
ders. We present the familial occurence of the TBE
in endemic area in a 48 year-old father and his son.
In a father with history immunosuppressive tre-
atment contributed to the fatal outcome caused by
infections, while his immunocompetent 14-year-old
son recovered with no consequences. Our disease
case report has documented the tragic impact of
TBE for the farmer’s family. The TBE outbreak
caused by alimentary transmission of TBEV lack
definitive evidence of the virus having been present
in milk or dairy products. However, in others’
studies the source of infection was proven by direct
demonstration of TBEV RNA and a corresponding
virus load (concentration) in serum and milk sam-
ples from the goats whose milk was consumed. The
outbreaks od alimentary TBE could have been
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avoided if the milk had been pasteurized or boiled
before consumption. There are two specific factors
of alimentary transmission. One is an accumulation
of the cases in one place over the short period and
the second one is a short incubation time (3 —4 days)
similarly as in the transmission by the tick. Differ-
ences between TBE associated with the consump-
tion of raw milk (goat's, sheep's) and tick bites there
are several. Incubation period after a tick bite is on
average 7 — 14 days whereas after exposure alimen-
tary route is usually shorter and only 3 — 4 days and
even short as 2 days [13, 22]. From the point of view
of clinical course, biphasic form of TBE is more
common in alimentary TBE and in case after a tick
bite constitutes only 20 — 30 % of all cases [23]. In
patients with alimentary TBE is more often ob-
served non-severe meningoencephalitis and have a
high probability of recovering without neurological
sequelae compared with tick-associated TBE [22].
In presenting this TBE case report, the authors con-
sider it is very likely to have been caused by alimen-
tary transmission even though both patients had
some history of a recent tick bite (in the case of the
son, it was only documented after the initial phase
of viraemia). Because only 0.1 to 5.0 % of ticks
carry the TBE virus, it is unlikely for two members
of the same family to be attacked by two infected
ticks at the same time and place. The father was con-
suming his family’s raw goat's milk regularly, his
son less frequently. In infected goats, shortly after
the viraemic phase, the TBE virus enters the milk
with an average peristance time of around 7 days.
The consumption of such milk may lead to the in-
fection of more than one person at any one time. Al-
imentary outbreaks are therefore usually not spo-
radic as tick bite cases are but are present in out-
breaks of varying size.

The TBE caused by the central European virus
subtype has a biphasic course in 75 % of cases. Se-
vere brain impairment occurs in 10 % and the case
fatality rate is below 2 % [12, 24]. Several clinical
studies proved that monophasic form of neuroinfec-
tion is associated with more severe outcome. Long
term consequences are observed in around half of
adults [24, 25]. In our case reports, the 14-year-old
son had a typical biphasic course without serious
problems. In his father’s case, it was impossible to
ascertain whether it was a monophasic disease or if
the initial viraemic phase was not recognised be-
cause of immunosuppresive treatment. Because of
his serious condition on admission, it was not
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possible to obtain a detailed history of the early
stage of his illness. This fatal case of TBE presented
here emphasises a serious prognosis when acute
TBE is diagnosed in immunosuppresed patients.
The number of immunosuppressed patients may be
increasing due to improvements in medical care, as
well as new indications for immunosuppressive
agents which have been introduced over the past
years [26]. Several fatal cases have been described
in patients treated with rituximab, among whom one
has been previously vaccinated against TBE [27].
Lethal TBE case was reported also in a patient with
history rheumatoid arthritis with immunosuppres-
sive treatment and in patient with lymphatic leuke-
mia [28, 29]. Chmelik et al. (2016) present a fatal
case of TBE in an immunosuppressed 12-year-old
patient from Czech. A boy was hospitalized with
suspected hemophagocytic lymphohistiocytosis
without any sign of TBE. CSF was negative for anti-
TBEV antibodies and TBE IgG and IgM (ELISA)
were also negative. The immunosupressive therapy
was initiated and after 8 days a relaps of high tem-
perature accompanied with development of menin-
geal signs, progreding quadruplegia and coma fol-
lowed. TBE serology at this time was highly posi-
tive in both IgG and IgM. In spite of the intensive
care after 31 weeks the child died [14].

It is interesting that in the intial meningo-ence-
phalitic phase of the disease the specific IgM and
IgG serum antibodies are always present, while the
antibodies in a spinal fluid are present only in about
50 % cases [12, 17]. The younger of our two patients
was tested positive for both IgM and IgG at the begi-
ning of meningo-encephalitis, however, his father
only for IgM in serum. Specific antibodies in fat-
her’s CSF were not present after admission, but 18
days later, IgM was detected in borderline amounts
in CSF. In both cases CSF analysis revealed pleocy-
tosis. Delayed anti-TBE antibodies production may
be observed in immunocompromised patients which
might hinder the diagnosis [14, 15, 27]. Even
though TBE can be prevented by vaccination, stand-
ard vaccine schedule may not provide enough cellu-
lar immunogenicity in these immunosuppressed pa-
tients [28].

The risk of developing TBE also increases with
the consumption of dairy products especially in en-
demic areas. Milk and dairy products from domestic
ruminants are popular because of the widespread
belief that they are more healthy and better tasting.
Milk from hundreds of animals is rather often mixed
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together before filling bottles or before preparing
dairy products. Therefore a disease carrying single
animal may create a serious outbreak situation. Ex-
perimental data have revealed safe virus inactiva-
ting procedures in milk, such as pasteurization and
boiling.

CONCLUSION

TBEV can cause serious infection of the central
nervous system in humans, resulting in potential
neurological complications and fatal outcomes.
Immunocompromised patients are a risk group for
severe TBE, and clinical course is unpredictable.
Delayed production of anti-TBE antibodies is
perceived in part of the immunocompromised
patients which might inhibit the diagnosis of the
disease. It is imperative to recognize and
acknowledge that accurate and timely diagnosis of
TBEV infection is vital due to the non-specific
nature of the initial symptoms. For TBEV infection
no specific antiviral therapy exists, treatment
approaches primarily focus on symptomatic relief
and support. Accurate diagnosis is essential for
effective management, prevention of complications,
and the implementation of control measures.
Besides tick borne viral transmissions, alimentary
infections are reported due to consumption of raw
milk and unpasteurized dairy products originating
from the natural foci of TBE. Traditional raw dairy
products made in TBEV foci therefore represent a
considerable risk to human health. The fashionable
natural lifestyle encourages the consumption of raw
milk and products made of unpasteurized milk. The
risk of alimentary exposures could be reduced
through education campaigns that encourage
persons to consume only milk that has been boiled
or pasteurized and only dairy products made from
pasteurized milk. In Slovakia TBE is endemic and
approximately more than 200 cases are reported
each year. Cases of TBE can be underestimated
since the diagnostic tests for this condition are not
performed routinely in places where disease occurs
rarely and in the abortive form of TBE.

Vaccination programs and public awareness
campaigns could greatly reduce the number of
patients affected by this potentially severe CNS
infection esspecialy in endemic areas. It is necessary
to encourage and achieve a co-ordinated response of
both the veterinary and public health sectors to
achieve a reduction TBE incidence and its public
health impact.
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The expanding risk areas, increasing incidence
of TBEV infections, and emerging endemic regions
emphasize the importance of gaining a better
understanding of the factors influencing TBEV
pathogenesis. By deepening knowledge of TBEV
and its associated factors, it is necessary to improve
strategies for timely diagnosis, appropriate
management, and effective control measures against
TBEV infections. In addition, TBE vaccination,
should be encouraged in areas where TBEV is
highly endemic.

Funding

This publication was produced with the support of the
Project KEGA Nr. 004TnUAD-4/2022 ,, Imple-mentation
of multimedia approaches into the education of
healthcare professionals within  the context of
management of emergency epide-miological situations".

REFERENCES

[1] ALKISHE A. A., PETERSON A. T., SAMY
A.M. Climate change influences on the potential
geographic distribution of the disease vector tick
Ixodes ricinus. PLoS ONE. 2017; 12 (12):
e0189092.

[2] KRiZ B., BENES C., DANIEL M. Alimentary
transmission of tick-borne encephalitis in the
Czech Republic 1997-2008. Epidemiol Mikro-
biol Imunol. 2009; 58 (2): 98-103.

[3] BALOGH Z., FERENCZI E., SZELES K. et al.
Tick-borne encephalitis outbreak in Hungary
due to consumption of raw goat milk. J Virol
Methods. 2010; 163 (2): 481-485.

[4] KOHL I, KOZUCH O., ELECKOVA E. et al.
Family outbreak of alimentary tick-borne en-
cephalitis in Slovakia associated with a natural
focus of infection. EurJ Epidemiol. 1996; 12 (4):
373-375.

[5] VERETA L.A., SKOROBREKHA V.Z., NIKO-
LAEVA S.P. et al. The transmission of the tick-
borne encephalitis virus via cow’s milk [in Rus-
sian]. Med Parazitol (Mosk). 1991; 3: 54-56.

[6] JUCEVICIENE A., VAPALAHTI O., LA-
ISKONIS A. et al. Prevalence of tick-borne-en-
cephalitis virus antibodies in Lithuania. J Clin
Virol. 2002; 25 (1): 23-27.

[71HOLZMANN H., ABERLE S.W., STTASNY K.
et al. Tick-borne encephalitis from eating goat
cheese in a mountain region of Austria. Emerg
Infect Dis. 2009; 15 (10): 1671-1673.

[8] KERBO N., DONCHENKO I., KUTSAR K. et
al. Tickborne encephalitis outbreak in Estonia



Zdravotnicke listy, Ro¢nik 11, Cislo 4, 2023

ISSN 2644-4909

linked to raw goat milk, May-June 2005. Furo
Surveill. 2005; 10 (6): E050623.2.

[9] KERLIK J., AVDICOVA M., STEFKOVI-
COVA M. et al. Slovakia Reports Highest Oc-
currence of Alimentary Tick-Borne Encephalitis
in Europe: Analysis of Tick-Borne Encephalitis
Outbreaks in Slovakia during 2007-2016. Travel
Med Infect Dis. 2018; 26: 37-42.

[10] CAINI S., SZOMOR K., FERENCZI E. et al.
Tick-Borne Encephalitis Transmitted by Unpas-
teurised Cow Milk in Western Hungary, Septem-
ber to October 2011. Eurosurveillance. 2012; 17
(12): 20128.

[11] HANSSON K.E., ROSDAHL A., IN-
SULANDER M. et al. Tick-borne encephalitis
vaccine failures: a 10-year retrospective study
supporting the rationale for adding an extra pri-
ming dose in individuals starting at age 50 years.
Clin Infect Dis, 2020; 70 (2): 245-251.

[12] BOGOVIC P., STRLE F. Tick-borne encepha-
litis: A review of epidemiology, clinical charac-
teristics, and management. World J Clin Cases.
2015; 3 (5): 430-441.

[13] HUDOPISK N., KORVA M., JANET E. et al.
Tick-borne Encephalitis Associated with Con-
sumption of Raw Goat Milk, Slovenia, 2012.
Emerg Infect Dis. 2013; 19 (5): 806-808.

[14] CHMELIK V., CHRDLE A., RUZEK D. et al.
Fatal tick-borne encephalitis in an immunosup-
pressed 12-year-old patient. J Clin Virol. 2016;
74:73-74.

[15] DE BRUIUN M., VAN DER LELY N., MAR-
CELIS J. et al. Tick-borne' encephalitis in an im-
munocompromised patient. Ned Tijdschr Gene-
eskd. 2015; 159: A9067.

[16] GRESIKOVA M. Kliestova encefalitida — tr-
valy verejno-zdravotnicky problém. Bratislava:
VEDA, vydavatel'stvo SAV, 1999. ISBN 80-
224-0627-9, 100s.

[17] MARKOVINOVIC L., LICINA M.K., TESIC
V. et al. An Outbreak of Tick-Borne Encephalitis
Associated with Raw Goat Milk and Cheese
Consumption, Croatia, 2015. Infection. 2016; 44
(5): 661-665.

[18] BROCKMANN S.0., OEHME R., BUCKEN-
MAIER T. et al. Cluster of Two Human Cases of
Tick-Borne Encephalitis (TBE) Transmitted by
Unpasteurised Goat Milk and Cheese in Ger-
many, May 2016. Eurosurveillance. 2018; 23
(15): 17-00336.

POVODNE PRACE / ORIGINAL WORKS

18

[19] CHITIMIA-DOBLER L., LINDAU A., OE-
HME R. et al. Tick-borne encephalitis vaccina-
tion protects from alimentary TBE infection: Re-
sults from an alimentary outbreak. Microorga-
nisms. 2021; 9 (5): 889.

[20] KROL M.E., BORAWSKI B., NOWICKA-
CIELUSZECKA A. et al. Outbreak of Alimen-
tary Tick Borne Encephalitis in Podlaskie
Voivodeship, Poland. Przegl Epidemiol. 2019;
73 (2): 239-248.

[21] ILIC M., BARBIC L., BOGDANIC M. et al.
Tick-Borne Encephalitis Outbreak Following
Raw Goat Milk Consumption in a New Micro-
Location, Croatia, June 2019. Ticks Tick Borne
Dis. 2020; 11 (6): 101513,

[22] GRITSUN T.S.,, LASHKEVICH V.A.,
GOULD E.A. Tick-Borne Encephalitis. Antivi-
ral Res. 2003; 57 (1-2): 129-146.

[23] PAULSEN K.M., STUEN S., DAS NEVES
C.G. et al. Tick-borne Encephalitis Virus in
Cows and Unpasteurized Cow Milk from Nor-
way. Zoonoses Public Health. 2019; 66 (2): 216-
222.

[24] KAISER R. Tick-borne encephalitis--still a se-
rious disease? Wien Med Wochenschr.2012; 162
(11-12): 229.

[25] LOTRIC-FURLAN S., AVSIC-ZUPANC T.,
STRLE F. An abortive form of tick-borne ence-
phalitis (TBE) a rare clinical manifestation of in-
fection with TBE virus. Wien Klin Wochenschr.
2002; 114 (13-14): 627-629.

[26] HARPAZ R., DAHL R.M., DOOLING K.L.
Prevalence of Immunosuppression Among US
Adults, 2013. JAMA. 2016; 316 (23): 2547-
2548.

[27] KNIGHT A., PAUKSENS K., NORDMARK
G. et al. Fatal outcome of tick-borne encephalitis
in two patients with rheumatic disease treated
with rituximab. Rheumatology (Oxford). 2017,
56 (5): 855-856.

[28] SENDI P., HIRZEL C., PFISTER S. et al. Fatal
Outcome of European Tick-borne Encephalitis
after Vaccine Failure. Front Neurol. 2017; 8:
119.

[29] KUIVANEN S..SMURA T., RANTANEN K.
et al. Fatal Tick-Borne Encephalitis Virus In-
fections Caused by Siberian and European Sub-
types, Finland, 2015. Emerg Infect Dis. 2018; 24
(5): 946-948.

@0 2



