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IN TRO DUC TION

Ac cord ing to the World Health Or ga ni za tion (WHO),
about 10 000 to 12 000 clin i cal cases of tick-borne en ceph -
a li tis (TBE) are re ported world wide each year [1]. In Eu -
rope, about 3000 cases of tick-borne en ceph a li tis re quire
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Sum mary. Back ground. In Lith u a nia, the in ci dence rate of tick-borne en ceph a li tis (TBE) in -
creases and re mains the high est in the whole Eu rope. Di verse clin i cal man i fes ta tions cause
dif fi cul ties in di ag nos ing and treat ing this in fec tious dis ease. The aim of the study was to an a -
lyze clin i cal man i fes ta tions of the TBE and to in di cate pre dic tive vari ables for un fa vor able
out come.

Meth ods. A ret ro spec tive study of case his to ries of pa tients di ag nosed with TBE and
treated at Vilnius Uni ver sity Hos pi tal Santaros Klinikos in the years 2019-2021. De mo -
graphic vari ables, symp toms and clin i cal form of the dis ease, lab o ra tory val ues, and as pects
of treat ment were re corded.

Re sults. Six hun dred and seven case his to ries were an a lyzed. Of these, 588 case his to ries
were in cluded in the fi nal anal y sis. Men made up 56.97% of the pop u la tion stud ied. The me -
dian age of the pa tients was 54 years (18-86). The me dian length of hos pi tal iza tion was
9 days (1-50). Sev en teen (2.89%) pa tients were im mu nized against TBE, the oth ers were not
im mu nized (401, 68.20%) or their im mu ni za tion sta tus was un known (170, 28.91%). The
most com mon symp toms were head ache (509, 86.56%) fol lowed by fe brile fe ver
(403, 68.54%), fa tigue (400, 68.03%), and diz zi ness (394, 67.01%). The most prev a lent clin -
i cal form of TBE cases was meningoencephalitis (387, 76.18%) fol lowed by men in gi tis
(88, 17.32%), meningoencephalomyelitis (29, 5.71%), and en ceph a li tis (4, 0.79%). Pa tients
with the meningoencephalomyelitic form of TBE less of ten had head ache on ad mis sion,
more of ten had di a be tes, and had fewer lym pho cytes in the CSF (all p<0.05). Six pa -
tients (1.02%) died. The lat ter pa tients were sig nif i cantly older (71 vs. 53 years, p=0.003),
had higher pro tein con cen tra tion and cytosis in the CSF (1.04 vs. 0.70 g/L, p=0.006 and
422 vs. 84 cells per mil li li ter, p=0.003, re spec tively), whereas the per cent age of lym pho cytes 
in the CSF was lower (62% vs. 81%, p<0.001). Univariate anal y sis showed that older age, ab -
sence of head ache and fa tigue, higher cytosis and per cent age of neu tro phils in the CSF may
be prog nos tic vari ables for the le thal out come of the dis ease. Multivariate anal y sis showed
that the ab sence of fa tigue and higher pleocytosis were sig nif i cant pre dic tors of un fa vor able
outcome.

Con clu sions. Clin i cal forms of TBE dif fer based on symp toms and lab o ra tory val ues.
Symp toms and lab o ra tory re sults may prognose the out come of the dis ease.

Keywords: tick-borne en ceph a li tis, pleocytosis, men in gi tis, meningoencephalitis,
meningoencephalomyelitis.
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hos pi tal treat ment each year [2]. Fur ther more, the in ci -
dence of this in fec tious dis ease has in creased sig nif i cantly
in the last few de cades and poses a sig nif i cant healthcare
is sue due to the high costs of treat ment and fol low-up care
[3, 4].

Most cases of TBE oc cur in Cen tral Eu rope dur ing the
peak of the tick ac tiv ity sea son [3]. Lith u a nia is one of the
coun tries with the high est prev a lence of tick-borne en -
ceph a li tis in Eu rope [5]. For ex am ple, data from one study
in di cate that only two other Eu ro pean coun tries (Slovenia
and Es to nia) have more an nual cases of TBE than Lith u a -
nia [3]. In fact, ac cord ing to the Health Sta tis tics of Lith u a -
nia, 669 cases of TBE were doc u mented in 2020 (in ci dence 
of 23.9 cases per 100 000) [6]. Vilnius is the cap i tal of Lith -
u a nia and the larg est city in the coun try. Vilnius Uni ver sity 
Hos pi tal Santaros Klinikos is, re spec tively, the ref er ence
cen ter for adult neuroinfectious dis eases in Vilnius dis trict
serv ing a pop u la tion of 809 000 (27% of the to tal pop u la -
tion in Lith u a nia).

In ad di tion to the high prev a lence of TBE, di verse clin -
i cal man i fes ta tions are also of great con cern, as the dis ease
may vary from asymp tom atic in fec tion to a se vere
meningoencephalomyelitic form [5, 7]. Fur ther more, TBE 
may be a le thal dis ease [8–10]. Ret ro spec tive fol low-up
stud ies in di cate the mor tal ity rate of tick-borne en ceph a li -
tis to be 0-1.4% [2]. How ever, only a few stud ies have an a -
lyzed pos si ble pre dic tive vari ables for short- or long-term
out come of the dis ease [11, 12].

THE AIM OF THE STUDY

The aim of the pres ent study is (1) to an a lyze the clin i cal
char ac ter is tics of the most re cent ob tain able TBE cases in
an en demic re gion of Lith u a nia and (2) to iden tify vari -
ables that may be pre dic tive of le thal out come.

MA TE RI ALS AND METH ODS

Pa tients and study de sign

A ret ro spec tive study was per -
formed by an a lyz ing data from the
da ta base of the Cen ter of In fec -
tious Dis eases and the Cen ter of
Neu rol ogy of Vilnius Uni ver sity
Hos pi tal Santaros Klinikos.

Pa tients aged 18 years or older
di ag nosed with tick- borne en ceph -
a li tis and hos pi tal ized be tween
Jan u ary 1, 2019 and De cem ber 31, 
2021 were in cluded in the anal y -
sis. The di ag no sis was de fined
based on lab o ra tory re sults and
clin i cal cri te ria. The lab o ra tory
cri te ria were the dem on stra tion of

spe cific IgM and IgG ac tiv ity in se rum by im mu no log i cal
tests us ing en zyme-linked immunosorbent as say (ELISA). 
Only cases with lab o ra tory-con firmed TBE in se rum were
in cluded in the anal y sis. The clin i cal cri te ria were the di ag -
no sis of men in gi tis, meningoenceph alitis or encephalo -
myelitis. Cases of sus pected tick-borne en ceph a li tis but
not lab o ra tory-con firmed and clin i cally di ag nosed were
ex cluded from fur ther anal y sis.

Ret ro spec tive anal y sis in cluded pa tient de mo graphic
fac tors (age, sex), ep i de mi o log i cal and clin i cal char ac ter -
is tics (im mu ni za tion sta tus, symp toms, pres ence or ab -
sence of men in geal signs dur ing first neu ro log i cal ex am i -
na tion af ter ad mis sion), CSF sam pling re sults (white blood 
cell count, % of lym pho cytes, pro tein con cen tra tion) and
pres ence or ab sence of treat ment with dexa meth a sone.

Sta tis ti cal meth ods and eth ics

Data were an a lyzed us ing Microsoft Ex cel v16 and
IBM SPSS v26. Cat e gor i cal vari ables were ex pressed as
counts and per cent ages. Dif fer ences be tween groups for
cat e gor i cal vari ables were as sessed us ing the c2 test or
Fisher’s ex act test. Con tin u ous vari ables were ex pressed
as the me dian and min i mum-max i mum val ues. Nonpara -
metric tests (Mann-Whit ney U or Kruskal- Wallis) were
used to iden tify dif fer ences be tween groups for con tin u ous 
vari ables.

Univariate and multivariate lo gis tic re gres sion anal y sis 
was per formed to as sess pre dic tors for le thal out come.
Odds ra tios and 95% con fi dence in ter vals were used to
quan tify the strength of these as so ci a tions. All sta tis ti cal
tests were two-tailed, and P val ues of less than 0.05 were
con sid ered to in di cate sta tis ti cal sig nif i cance.

The Vilnius Re gional Bio med i cal Re search Eth ics
Com mit tee ap proved this study. The re quire ment for in -
formed con sent was waived by the Eth ics Com mit tee on
the ba sis of the Law on Eth ics of Bio med i cal Re search of
the Re pub lic of Lith u a nia (No. 158200-18-984-490).

The con fi den ti al ity of the study data was guar an teed.
Per sonal data col lected were anonymized and en crypted.
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Fig. 1. Dis tri bu tion of pa tients with di ag nosed TBE based on age



RE SULTS

Of 607 cases of sus pected tick-borne en ceph a li tis,
588 (96.87%) were lab o ra tory con firmed and there fore in -
cluded in fur ther anal y sis. Of all pa tients, 335 (56.97%)
were men. The me dian age of the pa tients was
54 years (18-86); most pa tients were aged be tween 45 and
64 years (Fig. 1). Most pa tients were ad mit ted to hos pi tal
dur ing the pe riod June to Oc to ber (Fig. 2).

Only 17 (2.89%) pa tients were im mu nized against
TBE; in a quar ter of all cases (170 (28.91%)) the im mu ni -

za tion sta tus was not doc u mented and 401 (68.20%) pa -
tients were not im mu nized. Pa tients im mu nized against
TBE less of ten had fa tigue com pared to non-im mu nized
pa tients (p=0.018). Other clin i cal signs and symp toms did
not dif fer by im mu ni za tion sta tus (all p>0.05).

The most com mon symp toms were head ache
(509, 86.56%) fol lowed by fe brile fe ver (403, 68.54%),
fa tigue (400, 68.03%), and diz zi ness (394, 67.01%)
(Fig. 3). 206 (35.03%) of the pa tients did not pres ent with
men in geal signs (neck stiff ness and/or pos i tive Kernig’s
sign).
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Fig. 2. Ad mis sion rates of pa tients with TBE based on the time of the year

Fig. 3. Most com mon symp toms of pa tients di ag nosed with TBE (n=588)



Clin i cal forms of the dis ease were spec i fied in
508 (86.39%) cases. Of these, 88 (17.32%) pa tients had
men in gi tis, 4 (0.79%) had en ceph a li tis, 387 (76.18%) had
meningoencephalitis, and 29 (5.71%) had meningo -
encephalomyelitis. The men in geal form of TBE was more
com mon among youn ger pa tients, whereas the meningo -
en ce phalomyelitic form tended to af fect older pa tients
(Fig. 4). In ad di tion, pa tients with the meningoence -
phalomyelitic form of TBE less of ten had head ache on ad -
mis sion (p=0.004) and more of ten had di a be tes (p=0.002)
(Ta ble 1).

Me dian num ber of white blood cells (WBC) in
cerebrospinal fluid (CSF) was 85 (min. 0 cells, max. 1514
cells). On av er age, lym pho cytes com posed 74.3% of WBC 
in the CSF. Me dian con cen tra tion of pro tein in the CSF
was 0.71 g/L (0.20-67.20). CSF fluid anal y sis was re -
peated for 8 (1.36%) pa tients.

Brain CT/MRI was per formed in 307 (52.21%) cases,
and EEG in one pa tient (0.17%). Nei ther brain CT/MRI
nor EEG was per formed in 260 (44.22%) pa tients, while
both meth ods were per formed in 20 (3.40%) pa tients.

Dexa meth a sone was ad min is tered to 361 (61.39%) of
pa tients. These pa tients had symp toms for fewer days be -

fore hos pi tal iza tion (11 vs. 13 days, p=0.012) and were
hos pi tal ized for lon ger (10.75 vs. 9.69 days, p=0.002). Pa -
tients who re ceived ad junc tive treat ment of dexa meth a -
sone also had less lym pho cytes in the CSF (78% vs. 87%,
p<0.001), less of ten had pri mary ar te rial hy per ten sion
(27.1% vs. 36.1%, p=0.021) and heart fail ure (2.8% vs.
6.2%, p=0.043). The out come did not dif fer based on the
pres ence or ab sence of dexa meth a sone treat ment (1.1% vs. 
0.9% of le thal out come, p=0.79).

Me dian length of hos pi tal iza tion was 9 days (1-50).
Me dian time be tween symp tom on set and hos pi tal iza tion
was 11 days (1-45). Al most half (282 (47.96%)) of the pa -
tients were first ad mit ted to the de part ment of in fec tious
dis eases, 294 (50.00%) to the de part ment of ner vous dis -
eases, and 12 (2.04%) di rectly to the in ten sive care unit
(ICU). Forty (6.8%) pa tients were treated in the ICU for a
me dian of 5 days (1-24).

Of the doc u mented comorbid dis eases, 180 (30.61%)
pa tients had pri mary ar te rial hy per ten sion, fol lowed by
29 (4.93%) pa tients with di a be tes mellitus, 24 (4.08%)
with heart in suf fi ciency, 20 (3.4%) with oncological dis -
ease, 13 (2.21%) with pos i tive anamnesis of cerebrovas -
cular dis ease (stroke and/or tran sient ischemic at tack),
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Fig. 4. Dis tri bu tion of clin i cal forms of the TBE based on age

Ta ble 1. Com par i son of de mo graphic data and symp toms based on clin i cal form of TBE

Men in gi tis (n=88) Meningoencephalitis (n=387) Meningoencephalomyelitis (n=29) p value

Male sex, n (%) 44 (50) 223 (57.62) 20 (68.97) 0.173

Pa tient age, Md (min-max) 46 (19-76) 54 (18-86) 59 (23-79) <0.001

Head ache, n (%) 79 (89.8) 338 (87.3) 20 (69.0) 0.012

Fe brile fe ver, n (%) 64 (72.7) 263 (68.0) 21 (72.4) 0.629

Fa tigue, n (%) 60 (68.2) 266 (68.7) 21 (72.4) 0.908

Diz zi ness, n (%) 35 (39.8) 280 (72.4) 20 (69.0) <0.001

Nau sea/vom it ing, n (%) 38 (43.2) 154 (39.8) 11 (37.9) 0.814

Con fu sion/sleep i ness, n (%) 5 (5.7) 44 (11.4) 2 (6.9) 0.234

n – num ber of pa tients, Md – me dian.



11 (1.87%) with chronic pul mo nary dis ease, and 7 (1.19%) 
with chronic kid ney dis ease.

Pa tients with meningoencephalomyelitis had less lym -
pho cytes in the CSF (62% vs. 81%, p<0.001) and were
hos pi tal ized the lon gest time (18 vs. 9 days, p<0.001). Fi -
nally, pa tients with meningoencephalomyelitic form of
TBE had both EEG and ra dio log i cal ex am i na tions per -
formed more fre quently (p=0.023). The lab o ra tory and
hos pi tal iza tion char ac ter is tics of pa tients based on the
form of TBE are pre sented in Ta ble 2.

Six pa tients (1.02%) died. The lat ter group of pa tients
was sig nif i cantly older (71 vs. 53 years, p=0.003), had

higher pro tein con cen tra tion in the CSF (1.04 vs. 0.70 g/L,

p=0.006), higher white blood cell count in the CSF (422 vs. 

84 per microL, p=0.003), and lower per cent age of lym pho -

cytes in the CSF (62% vs. 81%, p<0.001). Univariate lo -

gis tic re gres sion showed that older age, ab sence of head -

ache and fa tigue, higher pleocytosis and lower per cent age

of lym pho cytes in the CSF pre dicted an un fa vor able out -

come of TBE. Af ter com ple tion of multivariate anal y sis,

ab sence of fa tigue and higher pleocytosis re mained sta tis -

ti cally sig nif i cant pre dic tors of un fa vor able out come (Ta -

ble 3).
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Ta ble 3. Re la tion ship be tween de mo graphic and clin i cal fac tors and un fa vor able out come (death) in pa tients with TBE

Covariate
Univariate anal y sis,

OR (95% CI), p value
Multivariate anal y sis,
OR (95% CI), p value

Age 1.11 (1.03-1.20), 0.009 1.48 (0.99-2.21), 0.58

Sex, male 0.75 (0.10-5.67), 0.729 n.i.

Clin i cal
char ac ter is tics (%)

Head ache 0.07 (0.01-0.53), 0.004 0.002 (0-2.08), 0.080

Fe ver ³38.5°C 0.46 (0.06-3.43), 0.385 n.i.

Nau sea/vom it ing 0.75 (0.07-5.31), 0.745 n.i.

Fa tigue 0.09 (0.002-0.83), 0.014 0.01 (0-0.76), 0.038

Ver tigo 0.49 (0.06-3.69), 0.402 n.i.

Con fu sion/sleep i ness – n.i.

Limb pa re sis 4.43 (0.09-41.85), 0.239 n.i.

Di a be tes mellitus 3.94 (0.08-36.96), 0.263 n.i.

Pri mary ar te rial hy per ten sion 4.60 (0.65-51.28), 0.074 n.i.

Pro tein con cen tra tion in the CSF 1.04 (0.94-1.14), 0.492 n.i.

Pleocytosis 1.004 (1.001-1.01), 0.001 1.02 (1.001-1.03), 0.041

% of lym pho cytes in the CSF 0.95 (0.92-0.98), 0.001 0.90 (0.80-1.01), 0.083

Doc u mented im mu ni za tion against TBE – n.i.

Ad min is tra tion of glucocorticosteroids 1.26 (0.18-14.04), 0.789 n.i.

OR – odds ra tio, CI – con fi dence in ter val, n.i. – not in cluded

Ta ble 2. Com par i son of cases based on clin i cal form of TBE (n=504)

Men in gi tis
(n=88)

Meningoencephalitis 
(n=387)

Meningoencephalomyelitis 
(n=29)

p value

Di a be tes mellitus, n (%) 2 (2.3) 19 (4.9) 5 (17.2) 0.006

Pri mary ar te rial  hypertension, n (%) 18 (20.5) 127 (32.8) 11 (37.9) 0.054

Doc u mented im mu ni za tion against TBE, n (%) 2 (2.3) 11 (2.8) 1 (3.4) 0.179

Pro tein con cen tra tion in the CSF, g/L, Md
(min-max)*

0.69 (0.33-1.63) 0.73 (0.20-67.20) 0.74 (0.37-1.25) 0.386

WBC count in the CSF, n/microL, Md
(min-max)**

94.5 (1-1205) 80.0 (0-984) 91.0 (9-1514) 0.069

Lym pho cyte % in the CSF, Md (min-max)*** 85.65 (25.0-100) 80.0 (10.0-100) 62.15 (2.5-93) <0.001

Ad min is tra tion of glucocorticosteroids, n (%) 40 (45.5) 250 (64.6) 22 (75.9) 0.001

Empyric treat ment with  antibiotics, n (%) 13 (14.8) 59 (15.2) 9 (31.0) 0.077

Treat ment in the ICU, n (%) 0 (0) 22 (5.7) 14 (48.3) <0.001

Hos pi tal iza tion in days, Md (min-max) 8 (0-35) 10 (0-49) 18 (3-50) <0.001

n – num ber of pa tients, Md – me dian.
*86/88 cases in men in gi tis group, 358/387 cases in meningoencephalitis group, 25/29 cases in meningoencephalomyelitis group.
**84/88 cases in men in gi tis group, 361/387 cases in meningoencephalitis group, 26/29 cases in meningoencephalomyelitis group.
***87/88 cases in men in gi tis group, 351/387 cases in meningoencephalitis group, 26/29 cases in meningoencephalomyelitis group.



DIS CUS SION

As the ex pand ing tick pop u la tion causes an in crease in new 
TBE cases in en demic re gions, know ing the clin i cal man i -
fes ta tions and pre dict ing out comes of the dis ease is es sen -
tial [7]. The pres ent study meets such in ter na tional need by
pro vid ing data on re cent TBE cases treated in one of the
high est en demic coun tries in Eu rope.

Lit er a ture sug gests that head ache and fe ver are the sine
qua non symp toms of TBE [2, 5, 13]. How ever, the pres ent
study shows that 1 in 10 pa tients do not have head ache at
the time of ad mis sion and 3 in 10 do not have fe brile fe ver.
These find ings high light the im por tance of a de tailed
anamnesis in the pro cess of TBE di ag no sis, as clin i cal
char ac ter is tics may not al ways be fully compliable. The
lack of men in geal signs is an other mis lead ing fea ture of
clin i cal pre sen ta tion of TBE. Var i ous stud ies in di cate that
men in geal signs are not seen in 8.6-39% of pa tients with
TBE [13–15]. Men in geal signs were pres ent in less than
7 in 10 pa tients, mean ing that this as pect has only a sup -
port ive role in di ag nos ing TBE.

Clin i cal man i fes ta tions of TBE range from asymp tom -
atic ill ness to se vere meningoencephalitis with or with out
pa ral y sis [16]. In the pres ent study, the most fre quent clin i -
cal form of TBE was meningoencephalitis (76.18%).
Meningoencephalitis was also ob served as the most fre -
quent clin i cal form of TBE in other stud ies from Lith u a -
nia (81.3%) and Po land (51.3%) [5, 13]. It is worth men -
tion ing that the sub type of the TBE vi rus plays an es sen tial
role in the man i fes ta tion of the dis ease. The sub type of
TBE vi rus was not iden ti fied in the pres ent study; how ever, 
it is rea son able to as sume that the Eu ro pean sub type of
TBE vi rus was the most prev a lent in the cur rent sam ple, as
the lat ter sub type dom i nates in the Bal tic coun tries [17].
Com pared to the Si be rian and Far East ern sub types, the
Eu ro pean sub type usu ally man i fests with a lon ger,
biphasic, and milder course of ill ness [17, 18]. Fu ture stud -
ies should take such as sump tions into ac count when us ing
re sults of the pres ent study.

Pa tients with clin i cal man i fes ta tions of TBE should
be hos pi tal ized and, de pend ing on the se ver ity of the dis -
ease, re ferred to the in fec tious dis ease de part ment or in -
ten sive care unit. A re cent Ger man study showed that
12% of pa tients were treated in the ICU [19]. In our study, 
6.8% of the pa tients needed in ten sive care, very sim i lar
re sults were ob tained in a Slovenian study [3]. Hos pi tal -
iza tion in the ICU is as so ci ated with the most se vere clin i -
cal form of TBE – meningoencephalomyelitis. In the
pres ent sam ple, 48.3% of the pa tients with meningo -
encephalo myelitis were treated in the ICU. TBE can
cause an im pair ment of con scious ness, re spi ra tory fail -
ure, cen tral pa re sis, and sei zures. Pa tients with these clin -
i cal con di tions need ventilatory sup port and in ten sive
care [3, 19, 20].

Along with other stud ies from Lith u a nia and other
coun tries, the pres ent study high lights a pos i tive cor re la -
tion be tween age and more se vere clin i cal forms of TBE

[13, 20, 21]. In ad di tion, the most com mon chronic
comorbid ill nesses – ar te rial hy per ten sion and di a be tes
mellitus – were more com mon among pa tients with more
se vere clin i cal forms of TBE in the cur rent sam ple. Al -
though ex pected, such re sults again high light the tar get
groups for pri mary pre ven tion strat e gies against TBE. Fur -
ther more, the pres ent study re vealed that neutrophil- to-
 lym pho cyte ra tio dif fers de pend ing on the clin i cal form of
TBE. To the best of our knowl edge, only one study in di -
cated a re la tion ship be tween CSF cytosis and clin i cal form
of TBE and none of the stud ies ob served a link age be tween
a spe cific ra tio of cells in the CSF and clin i cal forms [20].
The rea son for the lat ter find ing is un known; how ever,
such dif fer ences may be at least par tially ex plained by CSF 
changes due to ad min is tra tion of glucocorticosteroids, as
those with more se vere form of TBE were treated more fre -
quently.

As there is no etiologic treat ment for TBE, pa tients are
treated symp tom at i cally with antipyretics, an al ge sics,
main te nance of fluid and elec tro lyte bal ance [7]. In ad di -
tion, pa tients with el e vated intracranial pres sure are of ten
treated with glucocorticoids, such as dexa meth a sone [13,
21, 22]. In deed, more than half of the pa tients in the pres ent 
sam ple were treated with dexa meth a sone. How ever, the
use of corticosteroids as ad di tional ther apy to im prove the
out comes of pa tients with TBE has not been proven by
con trolled stud ies [3, 21]. One study from Lith u a nia even
ob served a pos i tive re la tion ship be tween corticosteroid
ad min is tra tion and lon ger hos pi tal iza tion; how ever, it is
dif fi cult to as sess the role of the lat ter treat ment in the out -
come of TBE as most pa tients with se vere dis ease re ceived
corticosteroids [21]. In con trast, an other study found that
ad min is tra tion of corticosteroids for less than 10 days did
not af fect the du ra tion of hos pi tal iza tion [13].

Ra dio log i cal ex am i na tion (head CT/MRI and/or EEG)
was per formed in more than half of the pa tients in the pres -
ent sam ple. As it is known, ra dio log i cal ex am i na tion
should not be used for di ag nos ing TBE due to lack of spec i -
fic ity and sen si tiv ity [19, 23, 24]; in most cases, im ag ing of 
the brain and spi nal cord were used for ex clu sion of brain
oe dema and dif fer en tial di ag no sis.

In the pres ent study, the case fa tal ity rate of TBE was
1.02%. This is sim i lar to the rate found in an other study
from Lith u a nia (0.7%) [5]. As with clin i cal forms of TBE,
the lethality of the dis ease is af fected by the sub type of the
vi rus. For ex am ple, mor tal ity rate of TBE caused by the
Eu ro pean TBEV sub type is 0.5-5%, whereas the Far East -
ern TBEV sub type has the high est mor tal ity rate (20-40%)
[25–27]. Fur ther, multivariate anal y sis showed that the ab -
sence of fa tigue pre dicted le thal out come of the dis ease.
This find ing should be in ter preted with cau tion: in more
se vere cases of TBE, fa tigue may sim ply not be doc u -
mented in the med i cal re cords, since more se vere symp -
toms (i.e., con fu sion, sleep i ness, etc.) are clin i cally more
sig nif i cant. Higher pleocytosis seems to be more rel e vant
and re li able pre dic tive vari able, as other stud ies con firm
such a re la tion ship be tween cytosis in the CSF and the out -
come [5, 19, 20].
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LIM I TA TIONS

Our study has sev eral lim i ta tions to men tion. First, our
study was lim ited to one ter tiary cen ter hos pi tal, thus, the
pa tients may not ac cu rately rep re sent the whole pop u la tion 
of TBE cases in Lith u a nia. In ad di tion, Vilnius Uni ver sity
Hos pi tal Santaros Klinikos had to make struc tural changes
to meet the needs of pa tients dur ing the COVID-19 pan -
demic. Due to this rea son, pa tients with TBE were hos pi -
tal ized both in the In fec tious Dis eases Cen ter and in the
Cen ter of Neu rol ogy. This as pect may have in flu enced the
in ter pre ta tion of the med i cal re cords, as they slightly dif fer
be tween these two cen ters. In ad di tion, due to sub tle and
unique med i cal re cords, we were not al ways able to trace
the ex act time of on set of symp toms in the first wave. In a
sig nif i cant num ber of med i cal re cords, the date of first
symp toms (i.e., first wave symp toms) was un clear or im -
pre cise. Thus, we de cided to in clude only the pe riod be -
tween the on set of sec ond wave symp toms and hos pi tal iza -
tion. Fi nally, only six le thal out comes were re corded in the
cases ex am ined. There fore, the cal cu la tion of pre dic tive
vari ables for le thal out come may lack sta tis ti cal power.

CON CLU SIONS

De spite the ex is tence of vac cines, tick-borne en ceph a li tis
re mains a com mon neuroinfectious dis ease with high hos -
pi tal iza tion rates in Lith u a nia. Our study de scribes a va ri -
ety of clin i cal man i fes ta tions of tick-borne en ceph a li tis.
Pre dic tive vari ables of le thal out come were pro posed and
dis cussed.
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ERKINIO ENCEFALITO KLINIKINË IÐRAIÐKA
IR BLOGOS PROGNOZËS VEIKSNIAI:
RETROSPEKTYVUS TYRIMAS

Santrauka

Áva das. Lie tu vo je ser ga mu mas er ki niu en ce fa li tu (EE) nuo lat au -
ga ir ið lie ka di dþiau sias vi so je Eu ro po je. Ávai ria ly pis li gos kli ni -
ki nis pa si reið ki mas ke lia sun ku mø diag no zuo jant ir gy dant ðià in -

fek ci næ li gà. Ty ri mo tiks las – ap þvelg ti EE kli ni ki ná pa si reið ki mà
ir nu ro dy ti prog nos ti nius ne pa lan kios li gos baig ties veiks nius.

Ti ria mie ji ir ty ri mo me to dai. At lik ta ret ros pek ty vi pa cien tø,
ku riems bu vo diag no zuo tas er ki nis en ce fa li tas ir ku rie bu vo gy -
do mi Vil niaus uni ver si te to li go ni nës San ta ros kli ni ko se
2019–2021 m., li gos is to ri jø ana li zë. Ver tin ta: de mo gra finiai ro -
dik liai, li gos simp to ma ti ka, kli ni ki në for ma, la bo ra to ri niai ro dik -
liai, gy dy mo as pek tai.

Re zul ta tai. Ið ana li zuo tos 607 pa cien tø li gos is to ri jos. Á ga lu ti -
næ ana li zæ átrauk tos 588 pa cien tø li gos is to ri jos. Vy rai su da rë
56,97 % vi sø pa cien tø. Am þiaus me dia na – 54 me tai (18–86). Vi -
du ti në hos pi ta li za vi mo truk më bu vo 9 die nos (1–50). Sep ty nio li -
ka pa cien tø (2,89 %) bu vo pa skie py ti nuo EE, ki ti pa cien tai ne -
skie py ti (401, 68,20 %) ar ba jø imu ni za ci jos sta tu sas ne þi no mas
(170, 28,91 %). Daþ niau si pa cien tø simp to mai bu vo gal vos
skaus mas (509, 86,56 %), karð èia vi mas (403, 68,54 %), ben dras
nuo var gis (400, 68,03 %) ir gal vos svai gi mas (394, 67,01 %).
Daþ niau sia kli ni ki në EE for ma bu vo me nin go en ce fa li tas
(387, 76,18 %), ma þes næ da lá at ve jø su da rë me nin gi tas
(88, 17,32 %), me nin go en ce fa lo mie li tas (29, 5,71 %) ir en ce fa li -
tas (4, 0,79 %). Pa cien tai, ser gan tys me nin go en ce fa lo mie li ti ne
EE for ma, re èiau skun dë si gal vos skaus mu, daþ niau sir go cuk ri -
niu dia be tu, jø lik vo re re gist ruo ta di des në neut ro fi lø pro cen ti në
da lis (vi si p < 0,05). Ðe ði pa cien tai (1,02 %) mi rë. Pas ta rie ji pa -
cien tai bu vo vy res ni (71 vs. 53 m., p = 0,003), jø lik vo re bal ty mø
kon cen tra ci ja ir ci to zë bu vo di des nës (ati tin ka mai 1,04 vs.
0,70 g/l, p = 0,01 ir 422 vs. 84 làs te liø/ml, p = 0,003), o lim fo ci tø
san ty ki në da lis – ma þes në (62 % prieð 81 %, p < 0,001). Vien ma të 
re gre si në ana li zë pa ro dë, kad vy res nis am þius, gal vos skaus mo ir
ben dro sil pnu mo ne bu vi mas, di des në lik vo ro ci to zë ir neut ro fi lø
pro cen ti në da lis ga li bû ti prog nos ti niai le ta lios EE li gos ið ei ties
veiks niai. Dau gia ma të ana li zë pa ro dë, kad nuo var gio ne bu vi mas
ir di des në pleo ci to zë yra reikð min gi ne pa lan kios baig ties prog -
nos ti niai veiks niai.

Ið va dos. Kli ni ki nës er ki nio en ce fa li to for mos pa si þy mi skir -
tin ga simp to ma ti ka ir la bo ra to ri niø ty ri mø ro dik liais. Er ki nio en -
ce fa li to simp to ma ti ka ir la bo ra to ri niø ty ri mø ro dik liai ga li pa dë ti
prog no zuo ti li gos baig tá.

Rak ta þo dþiai: er ki nis en ce fa li tas, ple o ci to zë, me nin gi tas,
me nin go en ce fa li tas, me nin go en ce fa lo mie li tas.
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