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AHHOTAIIMA

Beegewnue. KiemeBoii Bupycubiii sunedanut (K39) — TpaHcMuccuBHOe 3a001€BaHue, SHAEMUYHOE /1Jisi HoBoCH-
6upckoii obsactu (HCO). 3abosieaemocts K3 nHa Tepputropuun HCO TpeBBIIIAET CPEHEPOCCUICKHE ITOKA3aTeNu B
2,7-5,8 pasza. Hecmotps Ha TO, yTO MHQpEKINA ABJIsAeTCA BaKIuHOynpassemord, B HCO u3 rosa B T0J pETUCTPUPYIOTCS
JletanpHble caydan. [na 3anmagHoi Cubrpy xapakTepHa IUPKYJIANUA CHOMPCKOTO MOJTUIIA BUPYCA, XapaKTepU3yIoIe-
rocs TedeHueM c nopaxenueMm ITHC B 2/3 ciyuaes, a B 20—30 % NPOSBJIIEHUS HOCAT OYaroBbII XapakTep ¢ BHICOKUM
PHCKOM JIETIBHOCTU WM CTOMKON MHBAIUAN3ALIUM.

IT e 1 b . IIpoananusuposath ciaydau K9 y nanpenToB 'BY3 HCO «T'opojckast nHGEKITMOHHAS KIMHUYEeCKast 00JIbHUATIA
No 1» (TUKB N¢ 1) r. HoBocubupcka u yCTaHOBUTD (DAKTOPBI, BIUAIONINE HA HOPMY U TAKECTh TeUeHHs 3a00IeBaHUA Y
HEIIPUBUTBIX MAIMEHTOB, a TAK)KE IIPENKTOPBI PAHHETO IIPOrHO3a HEOJIATOMIPUATHOTO TAKEIOro TeueHus K9.
MaTtepuaab W METOJ B . [IpoaHATU3UPOBAHBI KIMHUKO-3IIH/IEMUOJIOTHYECKUE U JabOpaTOpHbIe ITOKa3a-
Tenu y 68 601bHBIX ¢ Auarao3om K9, rocnuranmusupoBanubix B TTIKB N 1 B 2024 r. JIuxopaiounas opma 3aperucrTpu-
poBaHay 32 % manueHToB, MEHHHTeaIbHaA — Y 41,5 %, ouaroBble GopMbI — ¥ 26,5 %. JIluarHosd KO BepudunupoBaH o6Ha-
pyxeHueM aHTuTes KiaaccoB M u G x Bupycy KO merojom ”MMyHOMEPMEHTHOTO aHAIU3a. Y BCeX OOJIbHBIX MTPOBeZeHA
WHTepIperanus ooiero ananu3a Kposu (OAK), GHOXMMUYECKUX MapPKEPOB BOCITAJIEHH A, TIOKa3aTesIel INKBOPA, OTIpe/ie-
JIsI71Cs ypPOBeHb uHTepelikuHa-6 (11JI1-6) u peppuTHHA B CHIBOPOTKE KPOBU U JIMKBOPE.

PesyabTartsl . Cpequuil Bo3pact OOJIBHBIX JTUXOPAIOYHON (POPMOI cOCTAaBUII 48 + 4,2 rozia. Y BcexX O0JIbHBIX OTMeE-
JaJics JINXOPAJI0YHO-UHTOKCUKAIIMOHHBIA CUHIPOM. B OAK J1eliKoIuTO3 BBIABIIEH Y 27,3 % OOJIBHBIX, a0COJIOTHAS JTUM-
domenus — y 36,3 %. Ilopbienne C-peaktuBHoro 6eka (CPB) o6Hapy:keHO 6oJiee ueM y MOJIOBUHBI 6OJIbHBIX (54,5 %).
CpenHui Bo3pact 60IbHBIX MEHHHTEATBHOUN (POPMOIT cocTaBUII 50,3 + 5,4 ro/1a. Y GobIHHCTBa 00IbHBIX (86 %) 3a60I1€e-
BaHUeE MPOTeKaIo ¢ PeOPUIbHON JIMXOPA/IKOH, y 4 TAIIMEHTOB oTMevasics cyodebpunuret. B 93 % ciyuaeB BbISIBIIsIICS
BBIDQJKEHHBII MHTOKCUKAIIMOHHBIA M OOIIEMO3TOBOY CHHJIDOMEBI; B JINKBOPOTDAMME — IIJIEOLUTO3 JIMMGOIUTAPHOTO
xapakrepa (83,3 %) — ot 16 710 648 kierok (xi1.)/mia. B OAKy 57 % ormeuasicst IeHKOIUTO3, aOCOTIOTHAST TUM(MOIEHUST —
TOJIBKO y 14,3 % 60JbHBIX. YBesnnuenue 3Hauennil CPb ormeuasocs y 13 4es., GeppuTuHa — TOIbKO y 4 uesi. Cpenu 3a60-
JieBIINX oYaroBeiMu popmamu K3 npeobiamanu my:kuusl (77,8 %), cpeqHUi BO3pacT 49,7 + 5,1 roza. Y 61,1 % GOJIHHBIX
JIMaTHOCTHPOBAaHA MeHWHTosHIedaronosnoMuenuTudeckas Gopma K9, y ocTaspbHBIX — MEHHHTOSHIehATUTUIECKAS.
JleTasbHBINA UCXOJ] KOHCTAaTUPOBAH y 3 manueHToB. B OAK y 89 % BBIsABIIEH JIEHKOIUTO3, a0COIIOTHAS JIUMOOTIEHHS — Y
33 %. YpoBenb CPB u pepputiHa GbUT OBBIIIEH JIUIIb Y TOJIOBUHBI O0JIBHBIX. 110 pe3ysapTaTaM JIOMOQIBHON IMyHKIINH
OTMeYaJICs TJIEOIUTO3 — OT 100 /10 537 KJI./MKJI, B 27,8 % ciyyaeB — HeUTpODUIBHOTO XapakTepa. YpoBeHb NJI-6 B JIUK-
BOpe GBI BHAYUTEJILHO MOBBIIIEH — /10 600—800 Ir/MJI.

3axknoueHUe. Y HEBaKIMHUPOBAHHBIX O0JbHBIX KO Bo3pacrt, cpoku oOpalleHny 3a MEAUIMHCKOW OMOIIBIO,
YPOBEHb JIEHKOIIUTOB, JIUM(OIIEHNH, TeMAaTOKPUTA B IeprudepuIecKoi KpoBH, a Takxke nokasarenu CPb He koppesnupo-
BaJIU C TSXKECThIO 3a00JieBaHUsA. J[JIUTEIBHOCTD U BBICOTA JINXOPAJIKH, a TAK}Ke YPOBEHb JIeHKONUTO3a, 11JI-6 B KpOBU Y
nmanueHToB Oe3 mopakeHus u ¢ nopaxkeHueM ITHC 10CTOBEPHO OT/IMYAIUCH. 3HAUEHHUS IIJIEONUTO3a OBLIH JIOCTOBEPHO
BBIIIIE Y TAIIIEHTOB ¢ o4aroBeIMu popmamu K. BeisasieHo nossimienue MJI-6 B IMKBOpe MIPH TsKEJIBIX GOpMax, a TaKXKe
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IIpsMast KOPPeJANOHHASA CBA3D ¢ YPOBHEM ILJIEOLIUTO34, UYTO HauboJiee JOCTOBEPHO OTpaskaeT TskecTh npouecca B IIHC
pu K9 u MoxKeT ObITh IPEAUKTOPOM HebIaronpusaTHoro TeueHus KS. BoisgBieHHOe npeobiaianue JIUI] My>KCKOTO I10JIa
cpeny ManueHToB ¢ oyaroBeiMu Gopmamu K3, a Taxke MO3IHAA CEPOKOHBEPCUA Y 3HAUUTENBHOH J07IU OOJBHBIX —
BOTIPOCHI, TPEOYIOIINE TaTbHENIIIEro H3yUeH s Ha OOJIbIIEH MOy AU TAIIeHTOB.

Kmouesnle caosa: xienieBoi sHnedanuT, 3a6071€Ba€MOCTh, KINHIYECKHE CHUMIITOMBI, IUATHOCTHKA, JTUKBOD, 1JI-6.
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Ba E.I., Kysuenosa B.T., [loznuskosa JI.JI. KnuHuKO-71a60paTopHas XapaKTEPUCTHKA KJIEIIEBOrO SHIledaanuTa B
HoBocu6upcKoi 061aCTé B 2024 T. ¢ BbISIBJIEHHEM NPeJUKTOPOB TsikectH // Journal of Siberian Medical Sciences.
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Clinical and laboratory characteristics of tick-borne encephalitis
in the Novosibirsk region in 2024 with identification
of severity predictors

Ya.S. Ulyanova?, P.D. Urusova*2, E.F. Agletdinov3, V.V. Provorova?, E.I. Krasnovaz,
V.G. Kuznetsova?, L.L. Pozdnyakova'

Novosibirsk Regional Clinical Infectious Diseases Hospital, Novosibirsk, Russia
2Novosibirsk State Medical University, Novosibirsk, Russia

3Vector-Best, Novosibirsk, Russia

ABSTRACT

Introduction. Tick-borne encephalitis (TBE) is a transmissible disease endemic for the Novosibirsk region (NR).
The incidence of TBE in the NR is 2,7-5,8 times higher than the Russian average. Despite the fact that the infection is
vaccine-preventable, fatal cases are recorded in the NR year after year. Western Siberia is characterized by the circulation
of the Siberian subtype of the virus, which affects the central nervous system (CNS) in two-thirds of cases, and in 20-30%
of cases, manifestations are focal, with a high risk of mortality or permanent disability.

Aim. To analyze cases of TBE in patients of Novosibirsk City Infectious Diseases Clinical Hospital No. 1 (CIDCH) and
to establish factors influencing the form and severity of the disease in unvaccinated patients, as well as predictors of the
early prognosis of unfavorable severe TBE.

Materials and methods. Clinical, epidemiological, and laboratory data were analyzed in 68 patients diag-
nosed with TBE, hospitalized at CIDCH in 2024. Febrile TBE was recorded in 32% of patients, meningeal TBE — in 41,5%,
and focal TBE — in 26,5%. The diagnosis of TBE was verified by detecting immunoglobulin M and G antibodies to the TBE
virus using enzyme-linked immunosorbent assay. The results of a complete blood count (CBC), biochemistry for inflamma-
tory markers, and cerebrospinal fluid analysis were estimated in all patients, as well as levels of serum and cerebrospinal
fluid of interleukin-6 (IL-6) and ferritin were measured.

Results. The average age of patients with the febrile form of TBE was 48 + 4,2 years. All patients had fever and
intoxication. The CBC showed leukocytosis in 27,3% of patients, and absolute lymphopenia in 36,3%. Elevated C-reactive
protein (CRP) levels were found in more than half of patients (54,5%). The average age of patients with the meningeal form
of TBE was 50,3 + 5,4 years. The majority of patients (86%) had high fever, while low fever was observed in 4 patients.
Severe intoxication and general cerebral syndromes were detected in 93% of cases; the cerebrospinal fluid analysis revealed
lymphocytic pleocytosis in 83,3% of patients — from 16 to 648 cells/ml. Leukocytosis was found in 57% of cases, and abso-
lute lymphopenia — in only 14,3% of patients. An increase in CRP values was observed in 13 people, and ferritin — in only
4 people. Among patients with focal forms of TBE, men predominated (77,8%); the average age was 49,7 + 5,1 years. The
meningoencephalo-poliomyelitic form of TBE was diagnosed in 61,1% of patients, while the rest had the meningoencepha-
litic form of TBE. A fatal outcome was recorded in 3 patients. The CBC revealed leukocytosis in 89% of cases, and absolute
lymphopenia in 33%. CRP and ferritin levels were elevated in only half of the patients. Lumbar puncture results revealed
pleocytosis — from 100 to 537 cells/pl, neutrophilic in 27,8%. Cerebrospinal fluid IL-6 was significantly elevated — up to
600—800 pg/ml.

Conclusion. Inunvaccinated patients with TBE, age, time limits for seeking medical care, leukocyte count, lym-
phopenia, peripheral blood hematocrit, and CRP levels did not correlate with disease severity. Duration and grade of fever,
as well as leukocytosis and blood IL-6 levels differed significantly between patients without and with CNS involvement.
Pleocytosis levels were significantly higher in patients with focal TBE. Increased cerebrospinal fluid IL-6 levels were
observed in severe cases, as well as a direct correlation with pleocytosis levels, which most reliably reflects the severity of
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CNS involvement in TBE and may predict an unfavorable course of TBE. The identified predominance of males among
patients with focal TBE, as well as late seroconversion in a significant proportion of patients, require further study in a

larger patient population.

Keywords: tick-borne encephalitis, incidence, clinical symptoms, diagnostics, cerebrospinal fluid, IL-6.
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BBEJAEHUE

Kitemepoit BupycHbiii sH1ledanur (KD) — 3a60-
JIeBaHUE, XapaKTepU3yIolleecs IPEUMYIEeCTBEHHO
TPAaHCMUCCHUBHBIM IIyTEM Iepefadyd B PesysbTaTe
MPUCACHIBAaHUS WJIM HAIOJI3aHUs KJIEIa, peke —
aJIMMEHTapPHBIM, BCJIEJICTBHE YIIOTPEOIEHNS MOJIOKA
UHOUIMPOBAHHBIX KO3 WX KOpOB [1]. ITpuHITATHI-
aJIbHBbIE Pa3JINdus B MacinTabax, o0IIed KapTUHe
00JIE3HU, CTPYKTYpPE U €€ KJIMHHYECKUX BapHaHTaX
Jla’ke B TEpPUTOPHUATIHHO OJIMBKHUX U TEM 0O0JIee OTaa-
JIEHHBIX JIPYT OT JpyTa MPUPOJIHBIX Odarax, Halpu-
mep B HoBocubupckoii, Tomckoi obGsiacTsix u Ha
JampHeM BocToke, ompemensiioT HeoOXOAUMOCTb
PeryyisipHON aHAINTHYECKOH paboThl U TPAMOTHOTO
JIMTHAMUYECKOTO yUeTa KJIMHUKO-3TH/IEMHOJIOTHYe-
CKHUX W TE€HETUYEeCKMX [JAHHBIX MMEHHO B CBOEM
pervoHe Kak TJIABHOTO HCTOYHUKA OIEPATUBHOH
wHOOpMAIIH JIJTS IPUHSATHS COTJIACOBAHHBIX Pelle-
HU 110 TpoduIakTUKe U Auaraoctrke K9 [2—8].

HoBocubupckas obsacts (HCO) — peruoH, sHze-
muusbii mo K9 [9]. Exxeromuo 3abosieBaeMOCTb
BapbUPYET: OT 3,08 Ha 100 THIC. HACEJIEHUS B 2024 T.
J10 7,82 B 2013 T. C BOJITHOOOpa3HbIMHU OTbeMaMH U
CIaJIaMH B 3aBHCHMOCTU OT YPOBHsS CpexHeMecsd-
HOU TeMIIepaTyphbl BO3/IyXa U BJIAYKHOCTH — ITOKa3a-
TesieH, BAUSAIOIINX Ha aKTUBHOCTD KJIEIeH, a TaKXKe
OT BUPYCOGOPHOCTH KJIEIEH — €KErOJHO MEHSIO-
IIeHcs OT MUHUMAJIBHOMI — 0,8 % B 2017 I'. 10 MaKCH-
MaJIbHOU — 2,65 % B 2009 T. U MPEBBIIIAET TAKOBYIO
B Poccuiickoit Penepanyu ot 2,7 pasa (B 2024 r. —
1,13 Ha 100 ThIC. HaceJieHus ) 710 5,8 pasza (B 2013 T. —
1,33 Ha 100 ThIC. HaceseHus) [10]. B 2024 r. 8 HCO
OTMEeYajioch CHIKeHHe 3abosieBaemoct K9 B
1,9 pasa o CPaBHEHUIO € IPEABIAYIINM ToA0M (5,94
Ha 100 ThIC. HACEJIEHHSI).

IIo mansBIM HpKYyTCKOrO Hay4YHO-HCCIIEL0BA-
TEJILCKOTO MTPOTUBOUYMHOTO HHCTUTYTA, JJIsI 3a11a/I-
Holl Cubupu XapakTepHa IUPKYJIANUSA CHOUPCKOTO
moaTuma pupyca K9 [11, 12]. Y 2/3 nanuenToB 3a60-
JleBaHWEe TPOTEKAeT C IOPAKEHUEM IeHTPaIbHOU
HepBHOU cucreMbl (ITHC), a y 20-30 % nposiByieHust

INTRODUCTION

Tick-borne encephalitis (TBE) is a disease char-
acterized primarily by transmission via tick bites or
tick crawling, and, less commonly, by alimentary
transmission, through the consumption of milk from
infected goats or cows [1]. Fundamental differences
in the scale, overall presentation of the disease,
structure, and clinical variants, even in geographi-
cally close and, especially, distant natural foci, such
as those in the Novosibirsk and Tomsk regions and
the Far East, necessitate regular analytical work and
competent dynamic recording of clinical, epidemio-
logical, and genetic data specifically in the specific
region as the primary source of latest information for
making coordinated decisions on the prevention and
diagnosis of TBE [2—8].

Novosibirsk region (NR) is a region endemic for
TBE [9]. The incidence rate varies annually: from
3,08 per 100 000 in 2024 to 7,82 in 2013, with wave-
like rises and falls depending on the average monthly
air temperature and humidity, which affect the activ-
ity of ticks, as well as on the infection rate of ticks,
which changes annually from a minimum of 0,8% in
2017 to a maximum of 2,65% in 2009, and exceeds
that in the Russian Federation by 2,7 times (in
2024 — 1,13 per 100 000 population) to 5,8 times (in
2013 — 1,33 per 100 000 population) [10]. In 2024,
the incidence of TBE in the NR decreased by 1,9 times
compared to the previous year (5,94 per 100 000).

According to the Irkutsk Research Anti-Plague
Institute of Siberia and Far East, the Siberian sub-
type of the TBE virus is characteristic of Western
Siberia [11, 12]. In 2/3 of patients, the disease occurs
with the central nervous system (CNS) involvement,
and in 20—-30% of cases, manifestations are focal in
nature with a high risk of mortality or persistent dis-
ability in meningoencephalitic and meningoence-
phalo-poliomyelitic forms of TBE. Despite the fact
that TBE is a vaccine-preventable infection, TBE
mortality is recorded in the NR each and every year —
from 1,1% in 2009 to 4,2% in 2023 [9]. It is known

Journal homepage: http://jsms.ngmu.ru

63



Yavanosea A.C. u dp. / Journal of Siberian Medical Sciences T. 9, N 4 (2025)

HOCAT OYaroBBI XapakKTep € BBICOKUM PHCKOM
JIETAJIPHOCTU WJIA CTOMKOW WHBAIMAU3ANUU IIPU
MEHUHTOSHIIEDUTUTHUUECKON U MEHUHTO2HIedaso-
nosuoMuenutudeckoil ¢dopmax. Hecmorpsa Ha ToO,
gyro KO sBisieTcs BaKIIMHOYIIPABJIsAEMON WHOEK-
nueit, B HCO u3 rozsa B rofi perucTpupyercs jJeTaab-
HOCTb OT JAHHOTO 3aboJyieBaHus — OT 1,1 % B 2009 T.
70 4,2 % B 2023 1. [9]. 3BecTHO, UTO (DOPMBI C
nopaxeHueM 1|HC pazBuBaioTca mpenMyIiecTBEHHO
V HEIIPUBUTHIX JItoZlel. HacToTa UX BO3HUKHOBEHUA
He 3aBUCHUT OT HAJIMYUS WU OTCYTCTBUS IACCUBHOM
MMMYHU3AIUU TIPOTUBOKJIENEBHIM UMMYHOTJIO0Y-
JIMHOM € TTPpO(PIIaKTUUECKOU 1esbio. Ho, HecMoTps
Ha JocTynHocTh BakiuHanuu B HCO, oxBaT npuBUB-
kamu HacesieHusa Hosocubupcka u HCO B 2024 T.
ocraBajics HU3kuM (61 %) [9].

B nHacrosmee BpeMs psAJOM aBTOPOB IIPOaHaJIN-
3UPOBAHBI IPENKTOPHI TsKeIbIX hopm KD [13]. Ha
OCHOBAaHUU COBPEMEHHBIX TaHHBIX NH(MEKIINOHUCTEI
BBIJIEJIAIOT CJIeAlyIolllhe KJII0YeBble IPeJUKTOPBI
Ts2KeJI0To TeueHus K9, moaTBepk/ieHHblE KITUHUYE-
CKUMHU UCCJIEZOBAHUAMU U SIUJEMHUOJIOTTYeCKUMU
HaOIIOAeHUAMU:

1. JJabopaTopHbIe MapKephI:

1) TOBBINIEHHBbIE 3HAYEHUS WHTEPJIEHKUHA-6
(MNJI1-6) B TukBOpe: ypoBeHb NJI-6 >400 ur/mi Kop-
penupyeT ¢ TSXKeJNBIM HelpoBocmajeHuem. I[Ipu
ouaroBbix ¢dopmax wmemmana WJI-6 pocruraer
560,4 1r/MJI (IIPOTUB 1,5 OT/MJI IIPH JILXOPAJOUHOHN
dbopme), a ero mpsmas CBsA3b C IJIEOIMUTO30M TIO-
TBEP:K/AeT pOJb B IPOTHO3UPOBAHUU OCJIOKHE-
Huii [14];

2) BEIpaKeHHOe CHIKeHre yncsa T-1mumdonuTon
(CD3, CD4, CD8, CD25), NK- u NKT-kJ1eTOK, yMeHb-
menne KoHreHTpanuid IFNa, a Takke 3HaUYnMOe
MOBBIIIIEHUE  CcoflepKaHus IuTokuHOB  (MJI-8,
NJI-1B, IFNa, IFNy) [14];

3) orcyrcrBue IgG u Bhicokui TUTp IgM B mepBoit
CBIBOPOTKE: 00Jiee UeM y TOJIOBUHBI MAIMEHTOB C
04aroBeIMu (OpMaMHu IIpU MEPBUYHOM 00CIIEZI0BA-
HUU He onpeessuch IgG k Bupycy K9, uTo ykasbl-
BaeT Ha MO3/THIOI CEPOKOHBEPCHIO U BBICOKHI PHCK
He0JIarompHUsATHOTO ucxo/a [14—16];

4) JIEWKOIUTO3 B Mepu(epuIecKor KPOBU: yPO-
BEHb JIEHKOIUTOB 0oJiee 12x10° JI aCCOIIMUPOBAH C
nopaxkenuem ITHC [15, 16].

2. KimHuueckue u HeBpoJIOTHUYecKue IIOKa-
3aTeJu:

1) BBICOTA U JJTUTETHLHOCTD JINXOPAJKH: TEMITEpa-
Typa >39 °C, coxpaHSAIOMAsACA >7 JHEH, XapaKTepHa
2151 04aroBbIxX popm (mpotus 38 °C mpH JIUXOPaL0d-
HoW opme) [15];

2) IUTEOLIUTO3 B JINKBOPE: KOJIMYECTBO KJIETOK >500
B 1 MKJI — IPEAUKTODP OYaroBOro mopakeHus. Ilpu

that forms with CNS involvement develop predomi-
nantly in unvaccinated people. Their incidence does
not depend on the presence or absence of passive
immunization with anti-tick vaccine for prophylactic
purposes. However, despite the availability of vacci-
nation in the NR, vaccination coverage of the popula-
tion of Novosibirsk and the NR in 2024 remained
low (61%) [9].

Currently, a number of authors have analyzed
predictors of severe TBE [13]. Based on the current
data, infectious disease specialists identify the fol-
lowing key predictors of severe TBE, confirmed by
clinical and epidemiological studies:

1. Laboratory markers:

1) elevated levels of cerebrospinal fluid interleu-
kin-6 (IL-6): IL-6 >400 pg/ml correlate with severe
neuroinflammation. In focal forms, the median of
IL-6 reaches 560,4 pg/ml (versus 1,5 pg/ml in febrile
forms), and its direct relationship with pleocytosis
confirms the role in predicting complications [14];

2) a marked decrease in T-lymphocyte count
(CD3, CDh4, CDS8, CD25), NK and NKT cells, a
decrease in the IFNa level, as well as a significant
increase in the concentration of cytokines (IL-8,
IL-1B, IFNa, IFNY) [14];

3) absence of IgG and high titer of IgM in the first
serum sample: in more than half of the patients with
focal TBE, IgG to the TBE virus was not detected
during the initial examination, which indicates late
seroconversion and a high risk of an unfavorable
outcome [14-16];

4) peripheral blood leukocytosis: leukocyte count
of more than 12x10°1is associated with CNS involve-
ment [15, 16].

2. Clinical and neurological parameters:

1) grade and duration of fever: body temperature
>39°C for more than 7 days is typical for focal forms
(versus 38°C in febrile forms) [15];

2) cerebrospinal fluid pleocytosis: >500 cells/pul
is a predictor of focal lesions. In meningeal TBE, the
median is 225 cells/ul, in focal one — more than
500 cells/ul [15, 17];

3) early neurological symptoms: paresis of cranial
nerves, bulbar palsy, disorders of consciousness
(confusion — Glasgow coma scale scores of 14) [13].

Epidemiological and demographic factors:

1) mixed infections: the combination of TBE with
Lyme borreliosis (detected in 40% of patients in
endemic areas) aggravates the course of the disease.
Characteristic symptoms include high fever, arthral-
gia, and Bannwarth syndrome [17];

2) late seeking medical care: hospitalization after
the 4™ day of illness increases the risk of complica-
tions [15];
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MEeHUHTeaJTbHON (hopMe MeAraHa — 225 KJI./MKJI, [IPH
04aroBou — OoJree 500 KJI./MKII [15, 17];

3) paHHUE HEBPOJIOTUYECKHE CUMIITOMBI: TIaPE3bI
YeperHO-MO3TOBBIX HEPBOB, Oy/IbOAPHBIN CHHADPOM,
HapylIeHus1 co3HaHUA (OIIyIeHne <14 0asIoB IO
mkase I'masro) [13].

INUJEMHOJIOTUYECKHEe U
daxTopsbl:

1) MukcT-uHpeknuu: coueranrie K9 c kirereBbm
6oppennosom (KB) (BbisiByIsieTcss v 40 % OOJIBHBIX B
SHJIEMUYHBIX 30HAX) YTsOKEJISET TeueHHe. Xapak-
TEPHBI MUPEeTUYeCcKas JUXOPA/IKa, apTPAJITHHU, CUH-
npom BanuBapra [17];

2) no3ziHee obOpallleHne 3a MOMOIIBIO: TOCIIHTa-
JIU3anusa T033Ke 4-TO JHS OO0JIE3HH YBEIUUNBAET
PUICK OCJIOKHEHHH [15];

3) MOJI W BO3PACT: MYKUYUHBI COCTABJISIOT
6OJIBIIMHCTBO OOJIBHBIX OYArOBBHIMU (opMaMu.
JleTasbHOCTH BBINIE Y JIUI] CTaplie 50 Jet [13, 15,
18-20].

4. Komop6uHOCTD 1 UMMYHHBIH CTATYC:

1) OTKa3 OT BaKIUHAITUU: 100 % JIeTAJIBHBIX CIIy-
YaeB B 2024 I. 3aPETHUCTPUPOBAHBI Y HENIPUBUTHIX.
OxBar BakIMHAIlMEH B SHEMUYHBIX pallOHaX OocTa-
ercst HU3KuM [15];

2) uMMyHOJIeUITUTHBIE cocTosiHusA: BUY-mH-
dexnus, oHkosormueckue 3ab0sieBaHUS, MPUEM
UMMYyHOCyIIpeccopoB. Y nanueHToB ¢ BUY-undek-
npel ogaroBbie GopMbl KO MpOTEKAIOT C JIeTaTbHO-
CThIO >30 % [20];

3) XpOHUYECKHE coMaTHdyeckue 3aboJieBaHUs:
caxapHbIU 1uabeT, TUIepTOHUYECKasi 00JIE3HD, O3KH-
peHue, uiiemuueckas 60y1e3Hb cepya [13, 19].

JIemorpaduueckue

IIEJIb NCCJIEAJOBAHUA

IIpoananusupoBarh ciaydau KO y manueHTOB
I'bY3 HCO «T'opojckas nHpeKINOHHAs KIUHUYe-
ckas 6ospHmIa NO 1» (TMKB NO 1) (HoBocubupck) u
YCTaHOBUTH (HAKTOPBI, BIAUSIOIKE HA Gopmy 3abo-
JIeBaHUA U TSAKECTh TeUeHUs Y HeNPUBUTHIX IAIU-
€HTOB, a TaKXKe MPEAUKTOPhl PaHHEro MPOTHO3a
HeOJIArONPUATHOTO TSKEJIOTO TEYEHUS KJIEIEBOTO
sHIledanuTAa.

MATEPUAJIBI 1 METO/IbI

B snugemuueckom ce3one 2024 1. B TMKDB N2 1
TOCHUTAIU3UPOBAHEI 10 ToBOAY KD 68 ues., u3 HUX
C JTUXOPAIOUHOM hopMOoit — 22 yelt. (32 %), ¢ MEHUH-
reaqbHOU — 28 ues. (41,5 %), ¢ ouyaroBeiMH Gop-
mamu — 18 ueit. (26,5 %) (puc. 1).

My>XUMHBI COCTaBWIU 60,3 %, >KEHIIUHBI —
39,7 %. B mepBble 3 nHA 60JI€3HU MTOCTYIIIIH 23 Yel.
(33,8 %), ¢ 4-x o 10-e cyTku — 23 uen. (33,8 %),
Mo3/Hee MOCTYIUIEHNEe HabJII0/IaIoch y 22 GOJIBHBIX

3) gender and age: men make up the majority of
patients with focal forms. Mortality is higher in indi-
viduals over 50 years of age [13, 15, 18—20].

4. Comorbidities and immune status:

1) vaccination refusal: 100% of deaths in 2024
were registered in unvaccinated individuals. Vacci-
nation coverage in endemic areas remains low [15];

2) immunodeficiency conditions: HIV infection,
oncological diseases, medications with immunosup-
pressants. In patients with HIV infection, focal forms
of TBE occur with a mortality rate of >30% [20];

3) chronic somatic diseases: diabetes mellitus,

hypertension, obesity, coronary artery disease
[13, 19].
AIM OF THE RESEARCH

To analyze cases of TBE in patients hospitalized
in Novosibirsk City Infectious Diseases Clinical Hos-
pital No. 1 (CIDCH) and to establish factors influenc-
ing the form of the disease and its severity in unvac-
cinated patients, as well as predictors of the early
prognosis of unfavorable severe TBE.

MATERIALS AND METHODS

In the 2024 epidemic season, 68 people were hos-
pitalized with TBE in the CIDCH, including 22 peo-
ple (32%) with the febrile form, 28 (41,5%) — with
the meningeal form, and 18 (26.5%) — with focal
forms (Fig. 1).

Men accounted for 60,3%, women — 39,7%. In the
first 3 days of the disease, 23 patients (33,8%) were
admitted, from the 4™ to the 10" day — 23 patients
(33,8%), late admission was observed in 22 patients
(32,4%). The diagnosis of TBE in all patients was
verified by the detection of IgM and IgG antibodies
to the TBE virus. The results of a complete blood
count (CBC), biochemistry for inflammatory mark-
ers — C-reactive protein (CRP) and ferritin were ana-
lyzed in all patients. In patients with CNS involve-
ment, as well as with the febrile form and meningeal
signs, cerebrospinal fluid parameters were analyzed.
The level of blood and cerebrospinal fluid IL-6 was
determined. Detection of anti-TBE virus IgM and
IgG, as well as CRP, blood ferritin, serum and cere-
brospinal fluid IL-6 values was carried out by solid-
phase enzyme immunoassay using the reagent kits
“VectoVKE-IgM”, “VectoVKE-IgG”, “CRP-IFA-BEST
highly sensitive”, “Ferritin-IFA-BEST”, “Interleukin-
6-IFA-BEST” (Vector-Best, Russia) with assessment
of the results on a semi-automatic “Real R” photom-
eter (Vector-Best-Baltika, Russia). Quantification of
the CBC parameters was performed on an automatic
hematology analyzer Mindray 6200. Blood sampling
for IL-6 measurement was carried out simultane-
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B Jluxopanounas / Febrile
O Menunreanstas / Meningeal
@ Ouarossie / Focal

Puc. 1. Jlosist pa3anyHbIX GOPM KJIEIEBOTO dHIledarnTa y HaleHTOB,
TOCIUTATU3UPOBAHHBIX B MHPEKITNOHHYIO KJIUHIYECKy0 60mbHuIly NO 1 1. HoBocuGupcka
Fig. 1. The proportion of various forms of tick-borne encephalitis in patients
hospitalized in the City Infectious Diseases Clinical Hospital No. 1 (Novosibirsk)

(32,4 %). Inaruos K9 y Bcex manueHTOB BepubUITH-
poBaH oOHapykeHHeM aHTUTEN Kiaacca IgM u IgG k
Bupycy K9. ¥V Bcex 6OJIbHBIX TPOBEIEHA UHTEPIIPE-
tanus obiiero ananmusa kposu (OAK), 6uoxumuue-
CKHX MapKepoB BocnaieHus — C-peakTUBHOTO HeJika
(CPB) u deppurnHa. Y marueHTOB € MTOPaKeHUEM
ITHC, a Taxxke ¢ 1UxopasouHol popmoi npu HaIu-
YUM MEHUHTU3Ma AaHAJIU3UPOBAJIUCH IOKA3ATETU
aukBopa. [IpoBoamiocs onpezesnerue yposus NJI-6
B KpoBHU U JIuKBoOpe. Boiasienue IgM, IgG k Bupycy
K3, wuccnenosanue ypoBHsa CPB, deppuruna B
kpoBH, 11JI-6 B CLIBOPOTKE KPOBU U JIUKBOPE ITPOBO-
JIJTM METOJIOM TBepZ0dha3HOTO UMMYHO(DEPMEHT-
HOTO aHaJIM3a C MpUMeHeHneM HabOpOB peareHTOB
«BekToBK9-IgM», «BektoBKOI-IgG», «CPB-IDA-
BECT BBICOKOUYBCTBUTEIbHBIN », «DepputuH-1DA-
BECT», «WnaTepneiikun-6-MMPA-BECT» npoussos-
ctBa kommanuu AO «Bekrop-Becr» (Poccust) ¢
OI[EHKOW pe3yJIbTaTOB Ha I0JyaBTOMATHUECKOM
BepTUKaIbHOM (poToMerpe «Pean P» (AO «Bektop-
Becr-Bantuka», Poccus). OnpesesieHne mokasaTe-
et OAK BBINOJIHAJIN HA aBTOMAaTUYECKOM TreMaTo-
JIoTuYeckoM aHasuzaTtope Mindray 6200. 3abop
KpoBU 1y ompesenenuss WNJI-6 ocyiecTBisics
OTHOMOMEHTHO C IIPOBeIEHNUEM JIIOMOIHHON ITYHK-
LMY B JIEHb [TOCTYIJIEHU BHE 3aBUCHMOCTHU OT HaJIU-
YU WIN OTCYTCTBUA IJIEOLUTO3A.

JIOTIOTHUTETEHO BceM OOJIbHBIM METOZIOM UMMY-
HO(EpMEHTHOTO aHaJIN3a B CPOKU IOcje 14 JHeH
TOCIUTANIN3aINHN IMIPOBOJIJIOCH 00cIesoBaHNE HaA
KB — B 100 % cityuaeB ObLI IOJIyUeH OTPHUIATENh-
HBIU pe3yJbTart.

Cpenu 3abosieBmux KO ObUT 1 BaKIIMHUPOBAH-
HBIU TALMEHT ¢ JIMXOPAZOUuHON HopMoi 3aboieBa-
Hus. ITpOTHBOKJIENIEBON WMMYHOTJIOOYJIMH IIOJIy-
YTl C MPO(PUIAKTHYECKON IeJIbI0 11 OOJIbHBIX:
6 ues. c¢ smxopagouHoil ¢opmoit (27,3 %), 2 — ¢
MeHUHTeThHOH (7,1 %), 3 — ¢ 0uaroBeIMu opMaMu
(16,7 %), B 1 ciydae 3abosieBaHUE 3aKOHUYHJIOCH
JIETaJIbHBIM UCXOIOM.

ously with a lumbar puncture on the day of admis-
sion, regardless of presence / absence of pleocytosis.

Additionally, all patients were tested for Lyme
borreliosis using enzyme immunoassay after 14 days
of hospitalization. In 100% of cases, a negative result
was obtained.

Among the patients with TBE, there was one vac-
cinated patient with the febrile form of the disease.
Eleven patients were vaccinated with anti-tick anti-
bodies for preventive purposes: 6 patients — with the
febrile form (27,3%), 2 — with the meningeal form
(7,1%), and 3 patients — with focal forms (16,7%).
One patient deceased.

Statistical analysis of the data was performed in
JASP (Windows 11) using the Mann-Whitney U test,
Spearman correlation analysis, and the chi-squa-
red test.

RESULTS AND DISCUSSION

The average age of patients with the febrile form
was 48 + 4,2 years, including 12 women (54,5%) and
10 men (45,5%). Seven patients (32%) were admitted
within the first 3 days of illness, 7 patients (32%) —
from the 3™ to the 10™ day, and 8 patients (36%) —
from the 11" to the 31 day.

Throughout the hospitalization time, the body
temperature varied from normal to 40°C in 3
patients. In 9 patients, duration of fever did not
exceed 5 days, in 3 patients it exceeded 2 weeks, with
the maximum febrile period being 20 days. The most
common complaints of patients were headache and
asthenia (73%); less common were dizziness (32%),
nausea (23%), and myalgias (13.6%).

In the CBC, leukocytosis was found in 6 patients
(27,3%), and the values did not exceed 12,7x109/1.
Absolute lymphopenia from 0,14 to 1,26x109/1 was
revealed in 8 patients (36,3%). The values of the
absolute peripheral blood leukocyte and lymphocyte
counts in patients with febrile TBE did not correlate
with each other (r = 0,355, p > 0,05).
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Craructuueckuil aHaIN3 JAHHBIX IIPOBOAWIICS B
nporpamme JASP (B Windows 11) ¢ HCII0/Ib30BaHHEM
U xpurepua MaHHa — YUTHHU, KOPPEJIALMOHHOIO
anaynmza CrimpMeHa u Kputepus X 2.

PE3YJIBTATDBI 1 OBCY KAEHUE

Cpenmuuii Bo3pacT 60JIBHBIX AUXOPAOOUHOU Pop-
Mol cocTaBUI 48 + 4,2 ro/a, CpeiN HUX KEHIIUH
610 12 (54,5 %), Myk4uH — 10 (45,5 %). ITocTy-
IIWIY B TIEPBbIE 3 AH 60JIE3HH 7 MalueHToB (32 %),
¢ 3-TO 10 10-# eHb — 7 (32 %), ¢ 11-T0 1o 31-H JIeHb
6os1e3Hu — 8 manueHToB (36 %).

TemmepaTypa TeJia BapbUpOBajia OT HOPMaJIbHOH
Ha TPOTSKEHUU BCEX JHEW TOCIUTATIU3AIUN Y
3 60bHBIX 710 40 °C. Y 9 0GOJIBHBIX JJIMTEIBHOCTH
JIMXOPAJIOYHOTO CHHAPOMA He IpPEeBBIINAja 5 JHEH;
y 3 — IpeBBIIIaa 2 HeJl, MAaKCUMAaTbHAS ITPOJIOJIKU-
TEJIbHOCTh JIMXOPAZOYHOIO IIEPHOJA COCTaBHJIA
20 nHel. HanboJsiee 4acTo MaueHThbl MPebABIISIN
3ka7100bI Ha TOJIOBHYIO 0OJIb U aCTEHUYECKUU CHH-
npoM (73 %), pexke OECIOKOMJIM TOJIOBOKPYKEHHE
(32 %), TomHoTa (23 %), Muanruu (13,6 %).

B OAK nedKonuTo3 BBISIBIEH y 6 OOJIBHBIX
(27,3 %) 1 He TpeBbBIIIAT 12,7%x10° /1. AGCOTIOTHASA
suMdOoIeHus oT 0,14 710 1,26x10° /71 HabJII0aIach y
8 60J1bHBIX (36,3 %). 3HaUeHUs aOCOTIOTHOTO KOJIH-
YecTBa JIEHKOIIUTOB U JINM(OITUTOB B mepudepuye-
CKOM KPOBHU IMAITUEHTOB C JIUXOPAJIOYHON (opmoit
K9 He xopppenupoBanu Mexay cobou (r = 0,355,
p > 0,05).

[ToBbINIEHHE TEMATOKPUTA BBIIIE 40 % Kak (akT
TOKCHKOJKCHKO3a Ha (pOHE HeaJeKBaTHOTO BO3Me-
IIEHUS BOAHO-2JIEKTPOIUTHBIX IOTEPH B PE3YJIHTATE
JUTATENbHON (PeOPUIbHON JINXOPAJAKK BBISABIISIIIOCH
y 15 yen. (68 %). Ilpu aTOM Tak:ke He OTMedYaIach
KOPPEJIANUA MEXAY MMOKA3aTeIsIMUA JIEHKOIIUTOB U
reMaTOKpUTa B KpPOBU MaIueHToB (7 0,029,
p > 0,05). ITobienne CPB o6Hapy:keHO Hosiee ueM
y TIOJIOBUHBI OOJBHBIX (54,5 %) U BapbHPOBAJIO OT
12,6 /10 278 MT/J1, He KOPPEJTUPYS HU C yPOBHEM JIeH-
xouutoB B OAK, HU cO 3HAQUEeHUSAMU TeMaTOKpHUTa
(p > 0,05). B nuHaMuKe yepes 7—10 THEH C MOMEHTA
TOCIIUTAJIN3AINH Y BCEX MAIMeHTOB nokasaresib CPb
HOPMAaTU30BaJICS I CHUBUJICS JIO <10 MT/JI.

CpenHuii Bo3pacT OOJIBHBIX MEHUH2eanbHOll
dopmoti cocTaBui 50,3 + 5,4 rona. Cpeau 3a60s1eB-
IIUX TpeobIaaau My KIUHbI — 17 (61 %). B mepBbie
3 nHsA 60s1e3HU mocTywta 8 ues. (28,5 %), 7 (25 %) —
Ha 4—10-€ CyTKH OT Havasia 3ab60seBaHus U 13 60JIb-
HBIX (46,5 %) — Ha 11—-27-€ CyTKH.

Y 6osapmuHcTBa 00JBHBIX (86 %) 3abosieBaHue
MIPOTEKAJIO C BHICOKOM JIMXOPAIKOH, JIUIID V 4 TaIu-
€HTOB oTMeuasicsa cybdebpmauTer. KpatkoBpemeH-
Hasl JINXOPAJIKa JI0 5 cyT ObL1a y 6 60JIbHBIX (21,4 %),

An increase in hematocrit above 40% as a sign of
toxicosis with exsicosis due to inadequate compensa-
tion of long-term fever-induced water-electrolytic
losses was detected in 15 patients (68%). Moreover,
no correlation was observed between the blood leu-
kocyte count and hematocrit in patients (r = 0,029,
p > 0,05). An increase in CRP was found in more
than half of the patients (54,5%) and ranged from
12,6 to 278 mg/1, not correlating with either the CBC
leukocyte level, or with hematocrit values (p > 0,05).
In dynamics, 7—10 days after hospitalization, the
CRP level normalized or decreased to <10 mg/1 in all
patients.

The average age of patients with the meningeal
formwas 50,3 + 5,4 years. Men predominated among
those infected: 17 (61%). Eight patients (28,5%) were
admitted within the first three days of illness,
7 patients (25%) — on days 4—10 from the disease
onset, and 13 patients (46,5%) — on days 11—27.

Most patients (86%) experienced high fever, and
only 4 patients had low fever. Short-term fever last-
ing up to 5 days was observed in 6 patients (21,4%),
while in 11 patients (39%) it lasted for more than two
weeks, with a maximum duration of up to 27 days.
Headache was the most common complaint (93%);
nausea (57%) and dizziness (53,5%) were more com-
mon than in the febrile form, while myalgias were
rare (14,3%).

On the day of hospitalization, all patients under-
went a diagnostic lumbar puncture, which revealed
pleocytosis from 16 to 648 cells/ml. Lymphocytic
pleocytosis was observed in 83,3% of cases. The level
of pleocytosis did not depend on either the day from
the disease onset, or duration of latent period
(p > 0,05). According to the CBC, leukocytosis was in
16 patients (57%), absolute lymphopenia — only in
4 patients (14,3%). No significant correlation
between the absolute count of leukocytes and lym-
phocytes in the CBC was found (p > 0,05).

The hematocrit level increased from 40 to 54,6%
in 75% of patients. Increased CRP values were
observed in 13 patients (46,4%), reaching a maxi-
mum of 46,8 mg/ml. Ferritin level was elevated in
only 4 patients, and in patients with the meningeal
form of TBE it did not correlate with values of CRP,
leukocytosis, and pleocytosis (p > 0,05).

Focal forms of TBE developed in 18 patients:
7 (38,9%) had meningoencephalitic, and 11 (61,1%)
meningoencephalo-poliomyelitic form. Men pre-
dominated among these patients (14 (77,8%)). The
average age was 49,7 = 5,1 years. Eight patients
(47,1%) were admitted on the 2" -3 day of illness,
9 (50%) — on the 4™ —10™ day, and only one (2,9%) —
on the 14™ day.
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y 11 (39 %) OHa TIpeBbINIaJIa JBE HENIETH C MaKCH-
MaJIbHOH JIJIMTEJIBHOCTBIO [0 27 naHeil. Haumbosee
vacto (B 93 % ciiydyaeB) MaIUeHTHI JKAJIOBAUCh Ha
TOJIOBHYIO 0O0JIb; dYallle, YeM IIPU JIUXOPaJOUHOU
dopme, — Ha TOMHOTY (57 %), TOJIOBOKPYKEHHE
(53,5 %), penko becriokoMIN MUaITuu (14,3 %).

B nenb rocrnuTanmu3anuu BCeEM IMAI[AEHTaM IPO-
Be/leHa JIIoMOaIbHAS MYHKIHUSA C THATHOCTUYECKOHN
IeJIbIO, BBIABJIEH ILJIEOIIUTO3 OT 16 10 648 KIeTOoK
(x1.) B 1 M1, JIuMmbonuTapHbId XapaKTep IJIEOIH-
TO3a oTMeuasca B 83,3 % ciaydadax. YpPoBeHb ILJIEO-
IIUTO3a HE 3aBHICEJI HU OT JIHA ¢ Hadasa 3aboJieBa-
HHsA, HA OT JUTUTEJIbHOCTH WHKYOAIMOHHOTO IEPH-
oma (p > 0,05). B OAK siefikonuTO3 BBIABJIEH Y
16 manueHToB (57 %), abcosoTHasA TUM@OTIEHU —
TOJIBKO Y 4 4ell. (14,3 %). JlocToBepHOH B3amMOC-
BSI3U aOCOTIOTHOTO YHC/Ia JEHKOIUTOB U TUMMOITH-
ToB B OAK He BbIsIBJIEHO (P > 0,05).

YpoBeHb TeMaToOKpuTa y 75 % OOJBHBIX MOBBI-
majcs U JOCTUTANT 40—54,6 %. YBennueHne 3HaUe-
uuii CPb ormeuasnoch y 13 uen. (46,4 %) — Makcu-
MaJbHO 10 46,8 mr/mi. Ilokazatenb (eppuTHHA
0Ka3aJICsA MOBBIIIEHHBIM TOJIBKO Y 4 Y€, K €er0 ypo-
BeHb Y OOJBHBIX MeHHHTeThHOU dopmoit KO ne
KoppeJstpoBal co sHaueHusmu CPB, srefikonuro3a u
mwieonutosa (p > 0,05).

Ouazosble ghopmut KO pazspuiuch y 18 manueH-
TOB: ¥ 7 (38,9 %) — MeHUHTO3HIIeDaTUTHIECKA, Y 11
(61,1 %) — MeHHUHTO3HIIE(DATOMOTUOMUETUTHIE-
ckasd. Cpemu 3abGoseBHIMX MPeoOIATATH  MYXK-
uyuHbl — 14 (77,8 %). CpegHuil Bo3pacT COCTABUJII
49,7 + 5,1 roma. Ha 2—3-# ieHb 60J1€3HU TOCTYIIUIN
8 uen. (47,1 %), ¢ 4-r0 1O 10-U AeHb 00JIE3HH —
9 (50 %), Ha 14-U nmeHb 0OOJIE3HU — TOJIBKO OJUH
(2,9 %).

V¥ Bcex marnueHTOB HabJII0/1aIcsl THTOKCUKAIIOH-
HBIN CUH/IPOM B BUJIe HeOPUIIBHON, TPY/THO KYITHPY-
€MOH KapOMOHMKAIOIIUMHU CPEACTBAMU JIMXOPATKU
oT 38,5 710 40 °C IpoA0KUTETHHOCTHIO JI0 5 THEHN Y
5 marueHToB (28 %), oT 6 110 10 /el — y 7 (39 %), oT
11 710 15 AHEH — y 4 (22 %). B ogHOM ciiyuae oTMeua-
JIOCh JIByXBOJITHOBOE Te€UeHUe 3a00JIEBaHUS C KOPOT-
KHM JILXOPAJIOYHBIM IEPHUOJIOM (3 JHs) B IEPBYIO
BOJIHY U BO300OHOBJIEHHEM JIMXOPAJ0YHOIO CHH-
JipoMa Ha 7-# JieHb 00JIE3HHU MPOJOJIKUTETBHOCTHIO
10 qHEH. B oHOM citydae JIUTUTETbHOCTD JINXOPA/IKU
YCTaHOBUTD He yZajoch. Beex 60IbHBIX OeCIIoKomIa
WHTEHCHUBHAsI TOJIOBHas 60J1b, 8 uest. (47 %) mpensb-
SIBJISTHL 2KJIOOBI HA TOIIHOTY, 6 (35 %) — Ha pBOTY,
5 (29 %) — Ha MuanTuu. B ogHOM ciydae kamo0bl
BBISICHUTBH HE YJIAJIOCh, TAK KaK O0JIbHOU OBLII T0CTaB-
JIEH B COCTOSTHUH HEBPOJIOTHUECKOTO JlepUIiuTa.

V 14 uen. (78 %) HabromaCA aTAKCHYECKUHA CHH-
JIPOM B BHJI€ TOJIOBOKPY?KEHUsI, IIIATKOCTH TOXOJIKH,

All patients had symptoms of intoxication and
high fever, slow-relieving with antipyretic drugs,
from 38,5 to 40°C, lasting up to 5 days in 5 patients
(28%), from 6 to 10 days — in 7 (39%), and from 11 to
15 days — in 4 (22%). In one case, a two-wave course
of the disease was noted with short-term fever
(3 days) during the first wave and a recurrence of
fever on the 7" day lasting 10 days. In one case, dura-
tion of fever could not be determined. All patients
presented complaints of severe headache, nausea —
8 people (47%), vomiting — 6 (35%), and of myal-
gias — 5 people (29%). In one case, the complaints
could not be clarified, since the patient was admitted
in a state of neurological deficit.

Fourteen patients (78%) suffered ataxia with diz-
ziness, unsteady gait, instability in the Romberg
stance, and a negative finger-to-nose test. In
7 patients (39%), limb and tongue tremor, as well as
nystagmus were noted. Nine patients (50%) showed
signs of disordered consciousness as confusion
(Glasgow coma scale (GCS) scores of 13—14). They
were transferred from the emergency room to the
intensive care unit (ICU). Seven of them (39%) were
presented focal symptoms during the admission,
such as proximal flaccid paresis of the upper and
lower extremities; lesions of cranial nerves (CNs),
i.e. bulbar palsy was noted in 8 patients (44,4%),
palsy of facial nerves — in 4 patients (22%), oculomo-
tor nerves palsy — in 4 patients (22%), and drooping
neck — in 5 patients (28%). Nine patients (50%) were
fully conscious on admission (GCS scores of 15), but
5 of them required transfer to the ICU within the first
24 hours of hospitalization due to the progression of
neurological symptoms, such as increasing cerebral
edema and development of pareses and paralyses.
Four patients were also transferred to the ICU on the
5—6™ day of hospitalization due to a slower progres-
sion of neurological symptoms. Mechanical ventila-
tion was used in 8 of 18 patients (44,4%), including
2 patients transferred from other hospitals. The
duration of stay on mechanical ventilation ranged
from 9 to 20 days, with an average of 13 days.

In one case, mechanical ventilation was used for
one day due to death of the patient with a competing
underlying condition: Tick-borne encephalitis,
meningoencephalitic form. Acute ischemic cerebral
infarction in the left middle cerebral artery. Clini-
cally, the disease manifested with neurological symp-
toms such as confusion, right-sided spastic hemipa-
resis, pseudobulbar palsy, and facial nerve paresis.
The cerebrospinal fluid analysis revealed lympho-
cytic pleocytosis of 117 cells/ul; a diagnosis con-
firmed by ELISA detection of IgM and IgG to the
TBE virus. Intravital neuroimaging did not reveal
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HEYCTOHUYMBOCTH B 1103e Pombepra u OTpHUIIATEb-
HOU MTJTBIIEHOCOBOU MMPOOBI, y 7 HAKEHTOB (39 %)—
TPEMOp KOHEYHOCTeH, fA3bIKa, HUCTArM. Y 9 0O0JIb-
HBIX (50 %) HaOIIOAQINCH MPU3HAKH HAPYIIEHUS
CO3HAHWS B BHJE OIIylleHHsA (13-14 OaIoB IO
mkase koMbl [1azro — IIKT), ©3 mpueMHOTO MOKOsI
OHU TOCITUTAIM3UPOBAHBI B OT/IeJIEHHE PeaHUMAaI[UH
u nHTeHcuBHOU Tepanuu (OPUT). ¥ 7 u3 Hux (39 %)
yKe Ha MpreMe BbIsIBJIEHAa O4aroBasi CHMIITOMATHKA
B BU/JIE TPOKCUMAJIbHBIX BSIJIBIX IIAPE30B BEPXHUX U
HIPKHUX KOHEYHOCTEH, TOPAKEHU S YEPETHO-MO3TO-
BbIX HepBoB (UMH) B Buzie Gys1b0apHOTO CUHIpOMA
OoTMeueHbI y 8 60JIbHBIX (44,4 %), VII mapet UMH -y
4 JeJioBeK (22 %), r71a30/IBUTaTEIbHBIX HEPBOB — V 4
(22 %), cuMIITOM CBHCJION IIew — y 5 den. (28 %).
JleBsTh 60JIBHBIX (50 %) MOCTYIIWIN B ICHOM CO3HA-
HuH (15 6aw10B o KT, HO ITpu 3TOM IATH U3 HUX
B TeUEHHeE MEPBHIX CYTOK TOCIIUTAIN3AIUY TTOTPe6O-
Basicsa miepeBo;, B OPUT B cBsA3UM ¢ IIporpeccupoBa-
HUEM HEBPOJIOTUYECKOU CHMIITOMATHKH B BHJE
HapacTaHUs OTeKa MO3ra W IOSIBJIEHUS Iape30B U
mapanuuer. YeTBepo MarueHToB Tak:Ke ObLIH Iepe-
BeieHbl B OPUT Ha 5—-6-€ CyTKU rociuTaaIn3aiuu B
cBsA3U ¢ 0ojiee MeJJIEHHBIM IPOTPECCUPOBAHUEM
HEBPOJIOTUYECKOW CHUMITOMATHUKU. IIpoTe3mpoBa-
HUE JIbIXaTeJIbHOU (PYHKIMY (MCKYCCTBEHHAS BEHTH-
asnus gerkux — VBJI) npoBoauiock 8 60JIbHBIM U3
18 (44,4 %), u3 HUX 2 manKeHTa AocTaBieHbl Ha IBJI
IIpYU TIEPEBOJIE U3 JIDYTUX CTAIIMOHAPOB. J[yIuTesn-
HOocTh mpebbiBanus Ha WBJI cocraBisiia oT 9 110
20 JHEH, B CpeTHEM 13 JTHEH.

B osHOM citydae ammapaTHOE JbIXaHHE OCYIIECT-
BJISZIOCH OJTHU CYTKH B CBSI3U C JIOCYTOYHOU JIETATb-
HOCTBIO OOJIPHOTO C KOHKYPHUPYIOIIUM OCHOBHBIM
3abosieBanueM: «KiereBor sHIe(aIUT, MEHUHTO-
sHiledanuTrnaeckas Gpopma. OCTpbIF UIIEMUYECKUHI
nHGAPKT Mo3ra B 6acceliHe JIEBOW CpelHell MO3ro-
BOU apTepun». KinHMYecku 3a60IeBaHIE IIPOSIBIIS-
JIOCh HEBPOJIOTUYECKON CHUMIITOMAaTHKOA B BHUJIE
OIJIyIIIEeHUs, IPABOCTOPOHHETO  CIACTHYECKOTO
remunapesa, ICceBao0yJIb0apHOTO CHHApPOMa |
rmapesa JIUIIEBOTO HepBa. [Ipu ucciieloBaHUU JTUK-
BOpa BBIABJIEH IMM(MOIUTAPHBIN IJIEOIUTO3 117 KJI./
MKJI, IUATHO3 ITOATBEPIK/IEH HA OCHOBAaHUH BBISIBJIE-
Hua metonom MDA IgM u IgG k Bupycy K3. Ilpu
HEUPOBU3yIM3allMH OYar HIIEMHH ITPU KU3HHU
060JIbHOTO HE ObLIT 0OHAPYKEH, YKa3aHHOE OCJIOKHE-
HUeE MTOITBEPIKIEHO TaTAHATOMUYECKH.

JmurensHOCTh TpebbiBanmsa B OPUT cocraBmia y
MMaIMEeHTOB ¢ MEHUHTO3HIepaTuTnIeckor popmon
OT 2 110 9 fHel (B cpenHeM 5,3 + 3,6 AHA), C MEHUH-
rosu1edaronoInoOMueTuTHYecKo popmoit — oT 7
J10 49 HeH (B cpeHeM 16,9 + 12,2 /1H:A). JIeTaTbHBIN
KCXOJl KOHCTATUPOBAH Y 3 MAIUEHTOB: Y OJTHOH 60JIb-

ischemic lesion, and this complication was confirmed
during postmortem study.

The duration of staying in the ICU ranged from 2
to 9 days (the mean 5,3 + 3,6 days) for patients with
the meningoencephalitic form, and from 7 to 49 days
(the mean 16,9 + 12,2 days) for those with the menin-
goencephalo-poliomyelitic form. A fatal outcome
was recorded in 3 patients: one 74-year-old woman
with the meningoencephalitic form and 2 patients
with the meningoencephalo-poliomyelitic form,
aged 38 and 44, consequently. The 44-year-old
patient, in addition to TBE, was diagnosed with
severe novel coronavirus infection with bilateral sub-
total lung damage, as well as HIV infection (stage of
secondary diseases 4A, remission) amid antiretrovi-
ral therapy (ART). The 38-year-old patient presented
with severe neurological symptoms, including early
onset (on the 3" day of illness during outpatient
treatment) of paresis of the neck muscles, facial
nerve, and upper extremities, with rapid progres-
sion. Comorbidities were recorded in 13 patients
(72%) with focal forms of TBE: 3 cases of HIV infec-
tion (stage of secondary diseases), two of whom were
receiving ART; 1 case of bronchial asthma; 1 case of
multiple sclerosis; and the remaining patients were
diagnosed with combined pathology: type 2 diabetes
mellitus, varying degrees of obesity, coronary artery
disease, stable effort angina, post-infarction cardio-
sclerosis, chronic kidney disease, and hypertension.
One female patient was transferred from the mater-
nity hospital in the early postpartum period.

In the CBC, leukocytosis from 9,5 to 16,4x109/1
was detected in 16 of 18 patients (89%). The leuko-
cyte count did not depend on the duration of hospi-
talization. Absolute lymphopenia — less than 1,3x103/
ml was in 6 patients (33%). The majority of patients
(14 patients (77,8%)) were admitted to the hospital
with clinical and laboratory signs of exsicosis, which
was confirmed by an increase in hematocrit from 40
to 49%. However, the levels of biochemical markers
of inflammation (CRP over 10 mg/l, ferritin over
280 ng/ml) were elevated in only half of the patients,
and reached maximum values: CRP up to 78 mg/l,
ferritin up to 500 ng/ml. Moreover, no correlation
was found between the concentrations of biochemi-
cal markers of inflammation and the level of leukocy-
tosis, pleocytosis in the cerebrospinal fluid, and
duration of hospitalization.

The lumbar puncture revealed pleocytosis rang-
ing from 100 to 537 cells/ul, which also did not
depend on the day of hospitalization. Only one
patient, hospitalized on the second day of illness, had
a pleocytosis of 16 cells/ul. Neutrophilic pleocytosis
was detected in 5 cases (27,8%).
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HOU 74 JIeT ¢ MEHUHTOHIepauTUIecKou GopmMoi
Uy 2 IaI[eHTOB ¢ MEHNHT02HIE(DAIOIOTHOMUETH-
THIecKol opmoii 38 u 44 JeT. Y manuenTa 44 JieT,
nomuMo K3, muarsoctTrpoBaHBI HOBAasA KOPOHABH-
pycHass nHQEKIUs TAKeJION CTElleHU C JIBYCTOPOH-
HUM CyOTOTaJIbHBIM MOPaKEHUEM JIETKHX, a TAKXKe
BUY-undeknus B CTaIMN BTOPUYHBIX 340071 BaHUI
4A B dase pemuccuu Ha HGOHE aHTHUPETPOBUPYCHOU
tepaniuu (APBT). ¥V manumenrta 38 jier oTMeueHa
TsDKesIas HEBPOJIOTHYeCKas CHMIITOMATHKA — PaH-
Hee nosiBJIeHUE (Ha 3-€ CyTKH 3a00JIeBaHuA HAa aMOY-
JIATOPHOM 3Talle) Mape30B MBIIII IIIeH, JIUIIEBOTO
HepBa U BEPXHUX KOHEYHOCTEU — C OBICTPBIM IIPO-
rpeccupoBaHueM. Y 13 OOJIbHBIX (72 %) 0UaroBbIMH
dopmamu KD 3zapeructpupoBaHbl KOMOPOUIHBIE
3aboseBaHusA: B 3 caydanx — BUY-unbekius B cTa-
JIUM BTOPUYHBIX 3a00JI€EBAaHUH, /[BOE U3 KOTOPBIX
nosyuanu APBT; B onHOM ciiyuae — GpOHXHAIbHAS
acTMa, B OJIHOM CJIy4ae — PacCesHHBIN CKJIepo3s, Y
OCTaJIbHBIX MAITMEHTOB HMATHOCTUPOBAHA COUYETAH-
Has TIATOJIOTUS: CaxapHBI auabeT 2-ro THIIA,
OJKUpeHUe pa3jINYHON CTeNeHH BBIPAKEHHOCTH,
umeMuueckas 0OoJie3Hb  cepAla, CTEHOKapAUs
HanpspKeHUs, NOCTUH(APKTHBIM KapAHUOCKJIEPO3,
XpoHUYecKass 0O0JIe3Hb IIOYEK, THIEPTOHUYECKas
60se3Hb. O/lHA MTaIIEHTKA IEepeBe/ieHa U3 POAIIb-
HOT'O JIOMa B paHHEM I10CJIEPOJIOBOM IIEPUOIE.

B OAK y 16 u3 18 nanuenToB (89 %) BBIABIEH
JIEHKOIIUTO3 OT 9,5 /10 16,4x10°/J1. YPOBEHD JIEHKO-
[IUTOB HE 3aBHUCEJ OT CPOKOB TOCHUTAIH3ALIHU.
AbcostoTHast UM@ONEHUsT — MeHee 1,3 ThIC./MJI
obHapy:xeHa y 6 0oJyibHBIX (33 %). BospmmHCTBO
marueHToB (14 deit. — 77,8 %) MOCTYIUIN B CTAI[HO-
Hap C KJINHUKO-1a00paTOPHBIMU IMPU3HAKAMHU TOK-
CHUKOSKCHKO032, UYTO IOJITBEPIKATIOCH IOBBIIIEHNEM
reMaToKpHuTa ¢ 40 70 49 %, HO IPU 3TOM YPOBEHb
6uoxumuyeckux Mapkepos Bocnanenus (CPb 6osee
10 mr/na, ¢depputuH O6osiee 280 HT/MJ1) OBUT TOBBI-
IIIEH JIUIIH Y TIOJIOBUHBI OOJIBHBIX U JOCTHUTAJT MaK-
cuMasibHbIX 3HaueHuil: CPB — no 78 mr/m, deppu-
THH — 710 500 HT/MJ1. [Ipu 3TOM He 0OHApyKEHO KOP-
penAnuu  MeXAy B3HAUeHUsAMU OMOXUMHYECKUX
MapKepoB BOCHaJIeHUA U YPOBHEM JIEHKOIIUTO3a,
IIJIEOIUTO3A B JINKBOPE U CPOKAMU FOCIIUTAIN3ATIIH.

[To pesynbraTaM JIIOMOAJIBHON IYHKIIMM OTMe-
YaJicsl IUIEOIUTO3 OT 100 JI0 537 KJI./MKJI, KOTOPBIH
TaKKe He 3aBUCeJI OT JIHS TOCIIUTAIN3au. JIumsb y
OJTHOTO TIAI[MEHTa, TOCIUTATU3UPOBAHHOTO HA BTO-
pble CcyTKu 3a00JIeBaHUsA, ILJIEOIUTO3 COCTABHUII
16 ki1./MKI1. B 5 cyyasx (27,8 %) BbIsBIIEH HEUTPO-
(punpHBIN XapaKTep IJIEOIUTO3A.

IIpu nposenennun M®PA Ha Hajmuume aHTUTEI K
Bupycy K39 y 12 u3 18 6ospHBIX (66,6 %) ¢ odaro-
BbIMH  (opMaMu OTMedasicsi OTPUIATETbHBIHN

When performing ELISA for antibodies to the
TBE virus, 12 of 18 patients (66,6%) with focal
forms had a negative result in the first serum
sample (absence of IgG), which subsequently
became positive when repeated at intervals of
7—10 days. Meanwhile, IgM was detected in the
first serum in all patients. This indicates late
seroconversion and may predict an unfavorable
severe course of TBE.

The average hospital stay for patients with focal
forms was 22,8 + 11,4 days, with a maximum of
49 days. Mortality rate in 2024 was 3,4%.

To identify early prognosis predictors, we ana-
lyzed various factors that could influence the form of
the disease and its severity in unvaccinated patients.

The average age of patients with febrile, menin-
geal and focal forms did not differ significantly
(Fig. 2).

Among patients with meningeal and focal forms,
there was a predominance of men, while among
patients with the febrile form — a slight predomi-
nance of women (Fig. 3).

The time from the disease onset to hospital
admission did not influence the disease form. The
minimal time of hospital admission was in patients
with focal forms (5 + 3 days), which was significantly
less than in patients with the meningeal form
(10 £ 8 days, p = 0,025).

The duration and grade of fever had significant
differences in the groups of patients without and
with CNS involvement, and did not differ in patients
with meningeal and focal forms of TBE (Table 1).

Regarding the results of laboratory tests, signifi-
cant differences in leukocyte levels in the CBC were
observed only when comparing the groups of patients
with the febrile form and those with CNS involve-
ment. However, lymphopenia, hematocrit, and CRP
levels did not differ significantly across all three
groups (Table 2).

When analyzing the level of pleocytosis in the
cerebrospinal fluid of patients with TBE, it was found
that in patients with focal forms, leukocyte count was
significantly higher than in patients with the menin-
geal form (Fig. 4).

The diagnosis of TBE was confirmed in all patients
by detecting IgM antibodies using ELISA: in the first
serum sample in 92,3% of cases and in 100% of cases
in the second serum sample, collected 5-7 days
apart. In 9 patients with the febrile form (41%) and
12 patients with focal forms (66,7%), IgG antibodies
were not detected in the first serum sample. In
patients with the meningeal form, IgG antibodies
were not detected during the initial examination in
only 2 patients (7,7%) (Fig. 5).
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Fig. 2. Average age of patients with various forms of tick-borne encephalitis

pe3yabTaT B mepBOi chIBOpOTKe (oTcyrerBme IgG),
KOTOPBIH B TaJbHEHUIIIEM IIPH ITOBTOPHOM HCCJIENIO-
BaHUU C UHTEPBAJIOM 7—10 JHEH CTAHOBUJICS IOJIO-
skUTebHBIM. [Ipu 5TOM IgM BBIABIIAINCE y3KeE B IIEP-
BOU CBHIBOPOTKE y BCeX OOJIBHBIX. DTO CBHUETEb-
CTBYeT O IO3/HEH CEPOKOHBEPCHU W MOXKET OBITh
[IPEAUKTOPOM HEOJIATONPUATHOTO TSKEJIOTO Teue-
Hua K9.

CpenHsis IUIUTEIBHOCTh MPEOBIBAaHUS B CTAI[HO-
Hape ManueHTOB C OYarOBbIMU ()OPMaMH COCTaBIIIA
22,8 + 11,4 AHA, MAaKCUMaJbHO 49 AHel. JleTanb-
HOCTb B 2024 T. HAXOJIUJIACh Ha YPOBHE 3,4 %.

151 oOHaApy:KeHUs MPEAUKTOPOB PAHHEro IpOo-
THO3a HaMHU IIPOAHATU3HUPOBAHBI Pa3IMUHbIE (Pak-
TOPBI, KOTOPbIE MOTJIU OBJIUATH Ha hopMy 3aboJte-
BaHUA U TSKECTh TEUEHUs y HENPUBUTHIX IAIU-
€HTOB.

Cpenuuii Bo3pacT OOJBHBIX JIMXOPAIOUHOM,
MEHUHTEUIPHOM W OYaroBbIMU (OopMamMu JOCTO-
BEPHO He passuyascs (puc. 2).

Cpenu 6OJBHBIX MEHHHTEIBHOW U OYarOBBHIMU
dopmamu oTMedasoch mpeobiaaHUE MYKUMH,
cpeau MaIueHToB C JIUX0PaJOuHON (popMoOU He3HA-
YUTETbHO MPe0bIa/Ialu KeHIUHbBI (puc. 3).

Cpoku mocTymieHusi 60JIBHBIX B CTAI[MOHAD HE
BIMsIM Ha ¢dopMmy B3abosieBaHusA. HaumeHblre
CPOKH JI0 TIOCTYIUIEHUs B CTAIIMOHAD OBLIH Yy MaIu-
€HTOB ¢ oyaroBbIMu ¢dopmamu (5 + 3 JHS), UTO
JIOCTOBEPHO MEHBbIIIE, YeM Y MMAI[UEHTOB C MEHUHTe-
anpHOM dhopMoii (10 + 8 gHEH, p = 0,025).

JITUTETbHOCT, W BBICOTA JIMXOPAAKHU HMETH
JIOCTOBEPHBIE Pa3IUUYKs B TPYIIIAX MaIUeHTOB 6e3
nopaxkeHus u c¢ nopakenueMm IIHC u nmpu sTom He
OTJINYINCHh y TAIEHTOB C MEHUHTEAJbHBIMHU U
ogaroBsiMu popmamu K3 (Tabur. 1).

Yto kacaercsi pe3yJIbTaTOB JIabOpATOPHOU JHa-
THOCTUKH, TO JIOCTOBEPHOCTh PpAa3JINUYUH YPOBHS
nerkoruToB B OAK HabI101a71aCh TOJIBKO IIPH COTIO-

The prevalence of late seroconversion among
patients with severe forms of TBE may predict an
unfavorable course of the disease. However, late
seroconversion in 41% of patients with mild febrile
illness may contradict this finding and requires fur-
ther study in a larger sample of patients.

Significant differences in blood IL-6 levels were
obtained only when comparing patients with
febrile and focal forms (p = 0,015) (Table 3, Fig. 6).
However, a significant difference in cerebrospinal
fluid IL-6 values was revealed in patients with
febrile and meningeal, febrile and focal (p < 0,001),
and meningeal and focal forms (p = 0,05) (Table 3,
Fig. 7, 8).

In the group of patients with focal forms, patients
with a significantly elevated IL-6 level — up to 600—
800 pg/ml predominated, while in most patients
with the meningeal form, cerebrospinal fluid IL-6
levels ranged from o to 400 pg/ml. In the majority of
patients with the febrile form, cerebrospinal fluid
IL-6 concentrations ranged from 0—2 pg/ml.

A direct correlation was found between pleocyto-
sis indices and the level of cerebrospinal fluid IL-6 in
groups of patients with meningeal and focal forms
(Fig. 9).

CONCLUSION

The study performed allows us to draw the fol-
lowing conclusions:

1. The level of cerebrospinal fluid IL-6 is the most
sensitive laboratory parameter reflecting the severity
of neuroinflammation in TBE. Its concentration sig-
nificantly increases in cases of CNS involvement
(meningeal form: median 225,1 pg/ml; focal forms:
median 560,4 pg/ml) compared to the febrile form
(median 1,5 pg/ml) (p < 0,001). A direct correlation
was found between the IL-6 level and cerebrospinal
fluid pleocytosis. High cerebrospinal fluid IL-6 levels
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Fig. 3. Distribution of patients with different forms of tick-borne encephalitis by gender (*differences between men and
women with febrile and focal forms of tick-borne encephalitis are significant according to the chi-squared test at p = 0,04)

CTaBJIEHUU TPyHI OOJBHBIX C JIUXOPAIOUHON Gop-
mou u ¢popmamu ¢ nopaxkenuem ITHC. IIpu stom
ypoBeHb TuMdoIrieHnn, remarokpura, CPb He otiu-
YaJics JOCTOBEPHO BO BCEX TpeX rpymnnax (tabs. 2).

IIpu ananm3e ypoOBHS IIJIEONUTO3a B JIMKBODE
6071bHBIX KO ycTaHOBJIEHO, UTO YV MAIIEHTOB C 0Ya-
roBeIMH (OpMaMU KOJIMYECTBO JIEHKOIIUTOB OBLIO
ZIOCTOBEPHO BBIIIE, UeM y OOJIBHBIX C MEHUHTeaJb-
HOH dopmoii (puc. 4).

Huarno3 K9 moxarBep:kieH y BceX MHAIUEHTOB
BBISIBJIEHHEM aHTUTes Kyacca IgM meromom M OA:
y>Ke B IIEPBOU CBIBOPOTKE KPOBH B 92,3 % CJIyJaeB U
B 100 % — BO BTOPOU CHIBOPOTKE, B3SITOH C HHTEPBa-
JIOM 5-7 nHeH. Y 9 GOJIbHBIX JIMXOPAJOUYHOU (op-
Mot (41 %) u 12 (66,7 %) ouaroppiMu GopMaMu B
IIePBOI CHIBOPOTKE HE OIPEAEIsTUCh aHTUTEsIa
knacca IgG. ¥V manmmeHTOB ¢ MEHUHTeaIbHOU ¢op-
MOU aHTHTeJa Kiacca IgG He BBIABIISIJIUCH IIPU MEP-
BUYHOM OOCJIETOBAHUU TOJIBKO Yy 2 TIAI[UEHTOB
(7,7 %) (puc. 5).

(>400—-600 pg/ml) upon admission to hospital can
serve as an early predictor of the risk of severe (focal)
TBE, and requires enhanced monitoring and readi-
ness for intensive care.

2. Late IgG seroconversion is a marker of a severe
TBE course: the absence of IgG to the TBE virus
(negative result) during the initial examination (first
serum sample) is significantly more often associated
with the development of focal forms (66,7% in the
absence of IgG antibodies) and the febrile form (41%
in the absence of IgG antibodies) than with the men-
ingeal form (7,7% in the absence of IgG antibodies).
Although this phenomenon also occurs in mild
forms, late IgG seroconversion (especially in combi-
nation with neurological symptoms) is an important
laboratory sign that increases alertness for a poten-
tially severe course and requires repeated serological
testing after 7—10 days.

3. Severe forms of TBE had the following clinical
and laboratory features:

Ta6auna 1. Pazsinyust BbICOTHI ¥ IPOJIO/KATETBHOCTH JIMXOPA/AKHU NPU pas3inyHbIX popmax K3I
Table 1. Differences in the grade and duration of fever in different forms of TBE

TemnepaTtypa Me Temmena- IIpogo/nKuTEIb- Me npopoJ1-

dopmb K3 (uHTepBaIbHBIN TVOBL °C P HOCTb JINXOPaAKH ’KUTEJIbHOCTHU
p pa3max) YPel, (uHTEepBa/NbHBINM pa3Max) JIMXOPAaAKH, AHEH

TBE forms Me of tempera- . :

Temperature o Duration of fever Me of duration

q ture, °C "

(interval range) (interval range) of fever, days
Jluxopaznounas / Febrile 0,8 37,9 7 5
MeHuHreanbHas / Meningeal 1,05 38,8* 10 10*
Ouarossle / Focal 0 39* 4,5 6,5

IMIpumeuanusa. K- kieuesoi sHnepanut; Me - MmenaHa.

* Pazinuus OCTOBEPHBI IPY CPAaBHEHHUH C IMXOPaZ04HOH GopMoi o KpuTepuio MaHHa - YuTHu nipu p < 0,01.

N o t e s . TBE - tick-borne encephalitis; Me - the median.

* The differences are significant when compared with the febrile form according to the Mann-Whitney test at p < 0,01.
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Ta6smmua 2. Meauana J1abopaTOPHbBIX OKa3aTe el NPpY Pa3JIM4HbIX GOpMax KJIeleBOro sHIedpanuTa

INoka3aTen JIuxopagouyHas ¢popma MeHuHreaibHas ¢popma OuaroBsbie ¢opMbI
Parameters Febrile form Meningeal form Focal forms
JletikouuTsl, x10°/21 6,31 (3,14; 12,77) 9,76 (2,14; 15,34)* 13,08 (5,9; 16,7)*

Leukocytes, x10°/1

JinmonuTsl, x10°/1 1,46 (0,14; 2,58) 1,79 (0,48; 4,75) 1,73 (0,49; 3,09)

Lymphocytes, x10°/1

TemMaTOKpHUT, % 41,7 (25; 57,1) 43 (29; 54,3) 42,6 (26; 48,9)

Hematocrit, %

C-peakTUBHBIN GeJIOK, MT'/JT 15,9 (0; 278,6) 8,9 (0; 133,9) 12.8 (0; 98,5)

C-reactive protein, mg/1

* Pazyin4us JOCTOBEPHBI IPY CPaBHEHUH C IMXOPaZ04HOH GopMoi o KpuTepuio ManHa - YuTHu npu p < 0,01.
The differences are significant when compared with the febrile form according to the Mann-Whitney test at p < 0,01.

350
300
250
200
150
100
50 A

Tlneoruros / Pleocytosis

MeHuHreanbHast OuaroBsle
Meningeal Focal

Puc. 4. Meauana mieornurosa y 60JIbHBIX ¢ MEHHHI€IBHOH U 04aroBbIMu GopMaMu KJIeleBoro sHiedanuira
(*pasnuuust TOCTOBEPHBI [0 KpUTepro MaHHA — YUTHHE IIPHU P = 0,015)
Fig. 4. The median of pleocytosis in patients with meningeal and focal forms of tick-borne encephalitis
(*differences are significant according to the Mann-Whitney test at p = 0,015)
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Fig. 5. The proportion of negative IgG patients at the initial examination depending

on different forms of tick-borne encephalitis
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Ta6una 3. Meguana ypoBHs UJI-6 (1ir/mJ1) B KpOBU U JIMKBOPE Y NAI[MEHTOB C Pa3/IMYHbIMUA GOpMaMu

KJeleBoro sHnedannTa
Table 3. The median of blood and cerebrospinal fluid IL-6 levels (pg/ml) in patients with various forms of tick-borne

encephalitis

MepaunaHna yposHsa WI-6

Median of IL-6 Febrile form

JluxopagoyHas popma MeHuHreasabHas popma

Ouarossle GOpMbI

Meningeal form Focal forms

2,6 (0,3; 114,9)
1,5 (0,6; 4,7)

B kpoBu / In the blood

B nukBope / In the cerebrospinal fluid

13,2 (1,7; 55,8)*
560,4 (1,1; 769,8)**

8,2 (0,5; 44,9)
225,1 (0,5; 767,9)**

* Pa3inuMs J0CTOBEPHBI IPU CPAaBHEHUHU C JIMXOPaZL04HOM popMoii o kpuTeputo MaHHa - YuTHuU nipu p = 0,015.
The differences are significant when compared with the febrile form according to the Mann-Whitney test at p = 0,015.
** Passinyus JOCTOBEPHBI IPU CPAaBHEHUH C JIMXOPAJJ0uHON popMoii 1o KpuTeputo MaHHa — YuTHM nipu p < 0,001.
The differences are significant when compared with the febrile form according to the Mann-Whitney test at p < 0,001.
#Pa3/iM4uusi JOCTOBEPHbI IPHU CPABHEHUH MEHUHTeaIbHOHM M 04aroBbIX $OpM 10 KpUuTeputo MaHHa - YutHu nipu p = 0,05.
The differences are significant when comparing meningeal and focal forms using the Mann-Whitney test at p = 0,05.
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Fig. 7. Cerebrospinal fluid IL-6 levels in patients with tick-borne encephalitis with and without CNS involvement

IIpeobstazjanye 1MO3/IHEH CEPOKOHBEPCHU CPEIH
MalMeHToB ¢ TskeabIMu Qopmamu K9 moxer
SIBJIATBCS IPEAUKTOPOM HeOJIarONPHUATHOTO Tede-
Hust 3abosieBanus. Ho B TO jke BpeMsI [TO3IHIS CEPO-
KOHBepCcHUs y 41 % OOJIbHBIX, IepeHecInx 3ab01eBa-
HUe B JIETKOH JINXOPaJIOuHOU dhopMe, MOXKET OIPO-
BepraTh JaHHBIH (akT U TpebyeT MATHHEHUIIIETO
n3y4yeHus Ha OoJbIIel BbIOOPKE HAI[eHTOB.

(a) focal forms of TBE were characterized by sig-
nificantly higher cerebrospinal fluid pleocytosis
compared to the meningeal form;

(b) fever is significantly higher and lasts longer in
patients with CNS involvement (meningeal and focal
forms) than in the febrile form;

(c) leukocytosis, according to CBC, is significantly
higher in patients with CNS involvement (especially
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Fig. 8. Cerebrospinal fluid IL-6 levels in patients with meningeal and focal forms of tick-borne encephalitis (*p = 0,05)
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Fig. 9. Correlations of values of pleocytosis and IL-6 in the cerebrospinal fluid in patients
with meningeal and focal forms of tick-borne encephalitis

JoctoBepHble paznanuusa ypoBHA WJI-6 B KpoBu
OBLIM TIOJIyYeHBI TOJIBKO P CPAaBHEHUM OOJIBHBIX
JIMXOPaJIOYHOU U o4aropeiMu ¢popmamu (p = 0,015)
(Tabs. 3, puc. 6). OmHAKO BHISIBJIEHA 3HAYUTEIbHAS
JlocToBepHasi pasHurna 3nauenuit 1JI-6 B 1mkBope y
MMAIMeHTOB C JIMXOPAJIOYHOH W MEHUHTeaIbHOM,
JIMXOPAJIOYHON U 04aroBeIMu (p < 0,001), a TaK¥Ke
MEHUHTeIbHOH U o4aroBbIMu popmamu (p = 0,05)
(Taba. 3, puc. 7, 8).

B rpymie 60JIbHBIX ¢ O4aroBbIMu popMamMu Ipe-
001121 TIAIUEHTRI CO 3HAUUTETFHO MOBBIIIIEHHBIM
ypoBHeM WMJI-6 — 10 600-800 1r/MuI, TOrzia KaKk y
GOJIBIIMHCTBA MAIIMEHTOB ¢ MEHUHTEATHHOH (POPMOit
ypoBeHb IJI-6 B JmKBOpe Kojebascs B Ipenesiax
0—400 Ir/MJI. Y JOMUHHUPYIOLIETO YHCJIA AI[EeHTOB
¢ TUX0paiouHol popmoii 3HaueHus NJI-6 B TUKBOpe
HAaXO/IWINCH B INATIa30He O—2 TIT/MJI.

in focal forms, median 13,08x10%/1) than in the
febrile form (median 6,31x109/1) (p < 0,01). Severe
leukocytosis on admission of a patient with sus-
pected TBE is an alarming sign that requires exclu-
sion of focal lesions.

A predominance of men was noted among
patients with focal forms (77,8%).

4. A role of routine markers is limited: parame-
ters, frequently used to assess the severity of infec-
tions (lymphopenia, blood CRP levels, hematocrit,
duration of hospitalization), did not show a signifi-
cant association with the form and severity of TBE in
our study; their changes are non-specific and cannot
be reliable predictors of TBE outcome.

5. Vaccination is a priority. Despite the availabil-
ity of vaccination in the region highly endemic for
TBE (NR), coverage of the population remains sub-
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BrisiBsieHa 1npsAMas KOpPpPeIAIMOHHAsA CBA3b
ToKasaTeJied IUIeoIuTo3a ¢ ypoBHeM WNJI-6 B JIHK-
BOpE B TPyNIIaX NAallMEHTOB ¢ MEHUHTEAJIbHOU U OYa-
roBeIiMU (popMamMH (puc. 9).

3AK/JIOYEHUE

IIpoBezieHHOE HCCTIEIOBAHHE TIO3BOJISAET CLIeJIaTh
CJIeNTyTOIIHEe BBIBOIBL:

1. YpoBenb NJI-6 B IUKBOpE sBJIsAETCS Haubosiee
YYBCTBUTEJIbHBIM  JIA0OPATOPHBIM  ITOKa3aTeJIeM,
OTPaKAIOIINM TsKeCTh HelpoBocrnayieHus mpu KO9.
Ero xoHIeHTpaIus JIOCTOBEPHO IIOBBIIIAETCA IIPU
nopackenuu [THC (MeHuHTeasbHass popMa: MearaHa
225,1 1r/MJ1; oyaroBble (DOPMBI: MenraHa 560,4 Ir/
MJI) TIO CPAaBHEHHIO C JINXOPaZ0IHOH popmoii (Mmeru-
ana 1,5 ir/mi) (p < 0,001). BeisiBiieHa mpsimast Koppe-
asanusa ypoBHa WJI-6 ¢ mjieonuTo30M B JIMKBODE.
Boicokuii ypoBerb NJI-6 (>400—600 1r/mi) B JIUK-
BODE IIPH [TOCTYIUIEHUH OOJIBHBIX B CTAIIIOHAD MOXKET
CJIy’)KUTh PAHHUM IIPEIUKTOPOM PHCKA TIKEIOTO
(ouaroBoro) Teuenus K9 u tpebyeT ycuaeHUs MOHU-
TOPUHTA U TOTOBHOCTH K NHTEHCUBHOU TePAIIUU.

2. Ilo3pHaAa cepokoHBepceus IgG ABigeTcsa map-
KepoM TsKeJIoro TeueHus KO: oTcyTcTBHE aHTUTEN
IgG x Bupycy KD (orpunaresnbHbIN pe3ysbTar) mpu
IepBUYHOM 0Ocie/oBaHUU (TIepBasi CHIBOPOTKA)
JIOCTOBEPHO dYallle CBA3aHO C Pa3BUTHEM OYaroBbIX
dbopm (66,7 % npu orcyrerBuu autures IgG) u uxo-
pazmouHoii GopMbI (41 % TIpU OTCYTCTBUH aHTHUTE
IgG), yeM ¢ MeHuHreadbHOH dopmoint (7,7 % mpu
orcyrctBuu aHTuTeNn IgG). Xorsa 3TOT (PeHOMEH
BCTpedaeTcs U IPHU JIETKUX HopMax, IIO3THA Cepo-
koHBepcus IgG (0co6eHHO B COUETAaHUU C HEBPOJIO-
TUYECKOH CHUMIITOMATHKOHM) SBJISETCA BasKHBIM
J1ab0OPATOPHBIM IMPU3HAKOM, IIOBBIIIAIONIUM HACTO-
PO’KEHHOCTh B OTHOILIEHUH IOTEHITUATIBHO TXKe-
JIOTO TeueHWUs, U TpeOyeT MOBTOPHOTO CEPOJIOTHYe-
CKOTO KOHTPOJIA Uepe3 7—10 JTHEH.

3. Tsoxennie dopmel KO umenu ciepyroiye Kiu-
HUKO-JIa00paTOpHBbIE 0COOEHHOCTH:

a) ouaroBble ¢Gopmbl K3 XapakTepH30BaINChH
JIOCTOBEPHO 0oJiee BBICOKHM ILJIEOIIUTO30M B JIUK-
BOpe 10 CPAaBHEHUIO ¢ MEHUHTeaIbHON (POpMOiL;

0) JIMXOpa/iKa JOCTOBEPHO BBIIIE W IMPOJOJIKU-
TesbHee y nanueHToB ¢ nopakenueM [[HC (MeHHH-
TeJIbHOW M 04YaroBbIX ¢opMax), YeM IpH JIUXOopa-
JIOYHOU (hopMe;

B) JjietikoruTo3 B OAK /0CTOBEPHO BBIIIIE Y TIATIH-
eHtoB ¢ nopaskenueMm ITHC (ocobGeHHO mpu odaro-
BBIX (hOpMax, MeZuaHa 13,08 x109/J1), UeM IpU JIUXO-
pamounoii popme (Menuana 6,31x10°/1) (p < 0,01).
BeIparkeHHBIH JIEMKOIIUTO3 IIPU HOCTYIJIEHUU TallH-
€HTa C o/io3peHneM Ha KO — TpeBOKHBIN IPU3HAK,
TpebyomNHi NCKITIOUeHNs 04aroBOTo IOPasKeHU .

optimal (61% in 2024). All cases of severe (focal)
forms of TBE and deaths have occurred in unvacci-
nated patients.

Key practical recommendations arising from the
findings presented:

1. To introduce a measurement of cerebrospinal
fluid IL-6 in patients with suspected TBE and menin-
geal signs for early risk of severe TBE stratification.

2. Strengthen monitoring of patients with no IgG
antibodies to TBE at the initial presentation, espe-
cially in presence of neurological symptoms or high
fever, with mandatory repeat serological testing after
7—10 days.

3. Consider persistent high fever and marked leu-
kocytosis in a patient with TBE as signs requiring
increased attention and excluding progression to the
focal form.

4. Actively inform the population about the need
for a full course of vaccination against TBE as the
only reliable way to prevent severe disease and death
from this infection in endemic regions.

Conflict of interest. The authors declare no
conflict of interest.

OTmedeHO peobiaziaHue MY>KUYWH cpeau 60Ib-
HBIX ouaroBbiMu popmamu (77,8 %).

4. OrpaHUYeHHAsT POJIb PYTUHHBIX MapKepOB:
ImapaMeTphbl, YacTO UCIOJIb3yeMble [UJISI OIIEHKHU
Tshkectu nHMpexknui (TuMmdonenus, ypoeab CPb B
KPOBH, TeMaTOKPHUT, CPOKH TOCIIUTAIN3AIUN), HE
IMOKA3aJIM JIOCTOBEPHOU CBA3H C (OPMOU U TshKe-
cThi0 TeueHUss KO B JaHHOM HCCI€IOBAHUU; HUX
U3MeHeHUsi HecrelnupUUYHBI U HE MOTYT OBITh
HaJIe?KHBIMU ITpeAuKTOpamMu ucxoza Ko.

5. [TpropuTeTHOE 3HAUEHNE BAKITUHOIPO(DUIaK-
Tuku. HecMOTpsi Ha JIOCTYITHOCTh BAKIIMHAIIMHU B
BbIcOKOaHIeMuuHOM perroHe (HCO), oxBar Hacese-
HUA OCTaeTcs HEONTHUMAaTIbHBIM (61 % B 2024 T.). Bee
caydan Tsokenblx (ouaroBbix) dopm K3 u serasb-
HBI€ WCXOABl 3aPETHCTPUPOBAHBI Y HEIPUBUTHIX
MIallueHTOB.

KitroueBbie mpakTHUecKie peKOMEHAIINH, BbITe-
KAaIoIIye U3 [IPe/ICTABJIEHHBIX BHIBOJIOB:

1. Baegpurs ucciaenoanue ypopasa NJI-6 B auk-
BOpe y MaIlMeHTOB ¢ mofo3peHueM Ha KO 1 MmeHUH-
reaIbHBIM CHHPOMOM JJ11 PAHHEH CTPATU(GUKAIIIHI
pHUCKa TsKeJIOTro TeUeHus.

2. Yewtuts Habs07ieHNe 32 GOJIBHBIMU C OTCYT-
crBueM anturen IgG k KO npu nepsuunHoM obpare-
HUH, OCOOEHHO NPH HAJIUYUKA HEBPOJOTHYECKOU
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CUMIITOMAaTHUKHU WU BBICOKOH JIMXOPAJKH, ¢ 00s13a-
TeJIbHBIM IIOBTOPHBIM CEPOJIOTHUECKUM HCCIIe/I0BaA-
HHUEM Yepe3 7—10 JTHEN.

3. PaccmaTpuBaTh CTONMKYIO BBICOKYIO JINXOPAIKY
U BBIPAKEHHBIN JIEHKOITUTO3 y marueHTa ¢ K9 kak
MIpU3HAKHU, TPeOYIOIHEe TOBBIIIIEHHOTO BHUMAHUS U

HCKJIIOUEHUA HpOI‘peCCI/IpOBaHI/IH B O‘-IaI‘OBYIO
bopmy.
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