VIK 616.831-002-022:578.833.26]-084

ANIUAEMUOJIOTUYECCKHEe aCIeKTbl U BOIPOCHI NPOPUIAKTUKU
KJIeleBoro sunedaanura

IIposoposa B.B.%, Kpacuosa E.I.!, Xoxsnosa H.N.,, bypmucrposa T.I'.2, Tukynosa H.B.3,
Kysnenosa B.I'.!, EBctpomnioB A.H.'

'@I'BOY BO «Hogocubupckuil 2ocydapcmeeHHtblil MeduyuHcKuil yHusepcumem» Munsodpasa Poccuu
2I'Y3 HCO «I'opodckas uHgexyuoHHas kauHuveckas 6oavHuya N 1» (Hosocubupck)

S@I'BYH Hucmumym xumuueckoil buoao2uu u yHoamenmanvHou meduyurst CO PAH (Hosocubupck)

Epidemiological aspects and prevention of tick-borne encephalitis
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AHHOTAITUA

B crarbe NpoBe/ieH aHAJIN3 TEH/IEHIINH 3a060J1eBaeMoCTH KiieneBbiM sHIedanmuToM (K3J) B Poccun B 2001—2016 TIT.
1 9P HEKTUBHOCTH CYIIECTBYIONINX METOZOB CIeU(UUEeCKON MPOPUIAKTHKY. 32 aHATU3UPYEMbI EPHO/] IIPOU3OIILIO
pacmupenue apeana K9 kak B Poccuu B 11eJ10M — /10 48 9HIEMUUYHBIX TEPPUTOPHUI, Tak U B CHOUPCKOM (deZiepaibHOM
okpyre (C®0), B Tom unciie B HoBocubupckoii obacta — 10 23. 3ab6oeBaeMocTh B PO nMeeT mOCTyIaTeIbHY 0 TEHEH-
U0 K CHIKEHUIO OT 4.4 Ha 100 ThIC. HACEJIEHH B 2001 T. JI0 1.4 Ha 100 THIC. HACEJIEHUs B 2016 T., OJTHAKO B PAJE PETHUO-
HOB OOIIIEpPOCCUICKUT ee YPOBEHD B 2016 T. ObLI IIPEBHIIIEH B 3—10 Pa3 ¢ cCAaMbIMHU BHICOKMMU IMOKa3aTessiMu B KpacHosip-
ckoM Kpae (13.2) u Pecniybiiuke Asrraii (9.4). CPO cTabuyIbHO JTUAUPYET 10 YPOBHIO 32007IEBAEMOCTH: B 2016 T. B HEM 3a-
peructpupoBaHo 56 % ciaydaeB KO u 62 % Bcex jsieTabHBIX HCcX070B. C 2002 10 2016 T. YHUCII0 BAKIIMHUPOBAHHBIX B PO
BO3pOCJIO B 1.8 pasa, BHISIBJIEHA OTPUIIATEIbHAS KOPPEJIAIMOHHAS CBA3b MEK/LY YMCIOM BaKITMHUPOBAHHBIX U 3a00JI€Ba-
emocthio KD. Martepuas, pe/icTaBIeHHbIN B CTaThe, TOITBEPKIAET BO3ZMOKHOCTD (P (HEKTUBHOTO KOHTPOJIS MU IEMUYe-
CKOT'0 Ipoliecca KJIEIeBoro sHmedaanTa COBpeMeHHbBIME CII0CO6aMH UMMYHOITPOGUIAKTUKH.

Knaroueswvte croea: kieneBoi 3HedannT, 3a601€eBaeMOCTb, JIETATBHOCTD, BAKIIMHOIPOMIIAKTHKA.

ABSTRACT

The article analyzes the tendency in the incidence of tick-borne encephalitis (TBE) in Russia during 2001-2016 and
the effectiveness of existing methods of specific prevention. During the analyzed period there was an expansion of the
TBE area both throughout Russia — up to 48 endemic areas, and in the Siberian Federal District, including in the Novo-
sibirsk Region — up to 23. The incidence in the Russian Federation has a progressive tendency to decrease from 4.4 per
100 thousand citizens in 2001 to 1.4 per 100 thousand citizens in 2016, however, in some regions the all-Russian level was
exceeded by 3—10 times in 2016 with the highest rates in the Krasnoyarsk Territory (13.2) and the Republic of Altai (9.4).
The Siberian Federal District is a stable leader in terms of morbidity: in 2016 56 % of TBE cases and 62 % of all fatal cases
were registered there. From 2002 to 2016, the number of people who are vaccinated in the Russian Federation increased
by 1.8 times, there was found a negative correlation between the number vaccinated and the incidence of TBE. The material
presented in the article confirms the possibility of effective control of the epidemic process of tick-borne encephalitis using
modern methods of immunoprophylaxis.

Keywords: tick-borne encephalitis, morbidity, mortality, vaccina prevention.
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BBEJAEHUE

Ilpy wusydyeHUH WHQOEKIMOHHON TATOJIOTHHU
0CcO0yI0 3HAYMMOCTb MMEIOT SIHAEMHUOJIOTHUECKHE
acmexThl [1, 2]. B Poccuu nepBhie onucauus 3aboJie-
BaHUsI, CXOJTHOTO IO KJIMHUYECKOU KapTHHE C KJe-
meBbIM sHIIeDauToM (K3), 6bUTH cie1aHbl AJlekce-
eMm fxoBneBunyem KoKeBHUKOBBIM B 1894 T., a UyTh
033Ke, B 1987 I'. — OpAMHATOPOM KJIMHUKH HEPBHBIX
6osiesneri Tomckoro yHuBepcurera Jleonugom Mu-
xainoBuueMm OpreanckuMm [3]. C oTkpertusa JIbBom
AsexcanzpoBuyeM 3miasbepoMm Bo3Oyautens KO,
YTOUHEHUsI €r0 KJIUMHUYECKON KapTHUHBI U aTOMOP-
¢ostoruu mpomwio y:ke 80 JIeT, OTHAKO HAyJIHBIN HH-
Tepec K 3TOMY 3a00JIeEBaHUIO He ocy1abet.

KiemneBoii sHnedanmuT — TunuaHast HHQEKITUs
C TIPHUPOAHO-aHTPOIYPrHUEeCKON OUaroBocThio. Mc-
TOYHUKOM M pe3epByapoM Bupyca K9 sBisercsa 60-
Jiee 250 BUJIOB JKUBOTHBIX U IITUI U 14 BUJIOB KJIe-
eH, 1T KOTOPBIX AaHHAasd WHQEKIUs MPeJICTaBIIsI-
eT cobO0li ecTeCTBEHHBIH KOMIIOHEHT BOJIIOIHOHHO
CJIOKUBIIIETOCSI CMMOMO3a KaK OCHOBBI JKH3HE0o0e-
crieyeHus1 Ux Omosiormyeckoro Buza [4]. CyiiectBo-
BaHMe Takux nHdekui, kak K9, B mpupoae moaaep-
JKHUBAeTCs JJINTETIHHO BHE 3aBUCUMOCTH OT UeJIOBEKa
JaHAIa@THRIMUA  YCIIOBUAMH, O00€CIIeYnBAIOIUMU
MTOCTOSIHHYKO ITUPKYJIAINI0 HHPEKITMOHHOTO areHTa
B TOMYJISAIUSAX MHOTHUX ITOKOJIEHHH OIpe/ieIeHHBIX
6uostorunueckux BUAoB [5—8].

Apean K9 orpomen — ot IlenTpanbHoii, CeBep-
HOH 1 Bocrounoit EBponsr 10 Monromu, ceBepHO
vactu Kuras u Anonuwn [9]. ITo KO saaemuynbr 28
CTpaH MHpa, U camas BBICOKas 3a00JieBaeMOCTh Ha
MPOTSKEHUH MHOTHX JIET PETHCTPHUpOBaiach B Poc-
cuu, B crpaHax basrtun u CiioBeHuu [10].

OEJDb UCCJAEAOBAHUNA

Anann3s teHpeHnui 3abonesaemocta K9 B Poc-
CUU B 2001—-2016 IT. ¥ 3)DEKTUBHOCTHU CYIIECTBYIO-
IIMX METO/OB CIIEIU(PUIECKON TTPOPUIAKTHKU.

MATEPHAJIBI 1 METO/ABI

AHaJi3 CTATHCTUYECKUX IAHHBIX 3200J1€BaeMO-
CTH KJIeIIeBhIM 5HIedasnToMm B PO U ee pernoHax,
€IKErOTHOTO 00beMa MPOMIIAKTHIECKIX MEPOIIPHU-
SITUA Y WX BJIUSTHUSA HA OOIIUN ypoBeHb 3abosieBae-
MOCTH U JIETAJIBHOCTb.

PE3YJIBTATBI 1 OBCYXKAEHUE

B nocnennee necatunerue apeas K9 B Poccuu
MIPOIOJI?KAJT PACHIUPAThCS. B 2008 1. u3 uncia cyon-
ekToB P® 46 O6bpLIM TPU3HAHBI SHAEMUYHBIM, K paHee
SHJIEMUYHBIM perroHam P® gobaBuiack MOCKOB-
ckast 00J1aCTh, XOTS HA €€ TEPPUTOPUU PETHCTPUPO-
BaJTUCh JIMIITH 3aBo3HbIe cirydan KO [11]. C Bxoxze-

INTRODUCTION

Epidemiological aspects are of a special impor-
tance at studying the infectious pathology [1, 2]. In
Russia the first descriptions of the disease similar
in clinical presentation with tick-borne encepha-
litis (TBE) were made by Alexey Yakovlevich Ko-
zhevnikov in 1894 and a little later in 1897 — by Leo-
nid Mikhailovich Orleansky resident of the Clinic of
Nervous Diseases of Tomsk University [3]. 80 years
have passed since the discovery of the causative
agent of TBE, clarification of its clinical presenta-
tion and pathomorphology by Lev Aleksandrovich
Zilber, but the scientific interest to this disease has
not weakened.

Tick-borne encephalitis is a typical infection
with natural anthropurgic foci. The source and res-
ervoir of the TBE virus is more than 250 species of
animals and birds and 14 species of ticks, for which
this infection is a natural component of evolutionary
symbiosis as the basis of life support of their biologi-
cal species [4]. The existence of such infections as
TBE in nature is supported by long-term landscape
conditions that provide constant circulation of the
infectious agent in populations of many generations
of certain biological species regardless of human be-
ing [5-8].

The area of TBE is huge — from Central, North-
ern and Eastern Europe to Mongolia, Northern
China and Japan [9]. The epidemic of tick-borne en-
cephalitis exists in 28 countries of the world, and the
highest incidence for many years was registered in
Russia, the Baltic States and Slovenia [10].

AIM OF THE RESEARCH

Analysis of the tendency in the incidence of TBE
in Russia during 2001—2016 and the effectiveness of
existing methods of specific prevention.

MATERIALS AND METHODS

Analysis of statistical data on the incidence of
tick-borne encephalitis in the Russian Federation
and its regions, the annual volume of preventive
measures and their impact on the overall level of
morbidity and mortality.

RESULTS AND DISCUSSION

In the last decade, the coverage area of tick-
borne encephalitis in Russia had continued to ex-
pand. In 2008, 46 of the subjects of the Russian
Federation were recognized as endemic, the Mos-
cow Region was added to the previously endemic
regions of the Russian Federation, despite the fact
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HueM B coctaB P® Pecny6iuku Kpeim u ropona Ce-
BaCTOIIOJIb B 2015 T'. YHCJIO SHAEMHUIHBIX 110 KO Tep-
PUTOPH yBeJIMUHIOCh JI0 48 [11]. 3ameTHee Bcero
paciiupenue apeana wuHpekiuu B Cubupckom de-
JIEPAIBHOM OKpyTe: ¢ 2010 10 2016 T. B KaXKI0M U3
TaKUX PErHOHOB, kKak KpacHospckuii kpait, HoBocu-
6upckas u Omckasa obsnactu, Pecmybimkax TeiBa u
Xakacusi, apeas K9 yBesmuwics Ha 1 aJ[MUHUCTpa-
TuBHYyI0 Tepputoputo [11]. Tak, B HoBocubupckoi
obstact (HCO) k 22 sHIEMHUYHBIM paioHaM ¢ 2015 T.
npucoeauHWICS YaHOBCKUH.

C2006T.8Poccum B 1.5 paza BO3POCIIO UHCIIO CITy-
yaeB OOpallleHUH ¢ IpUCcaChIBAHUEM KJIEIIEH: cpefi-
HUU MHOTOJIeTHUH ypoBeHb (CMY) 2006—2010 IT.
COCTaBJIsI 335 ThIC. crydaeB, CMY B 2011—-2015 IT. —
495 ThIC. CIyYa€eB, U YHUCIO OOpalleHuit B 2016 T.
(482 ThIC. cmyuaeB) 6b110 comocTaBumo ¢ CMY 2011—
2015 1T. [11]. Ho BMecTO pocTta mokasaTeseit 3a601e-
BAaeMOCTH OTMeYasoCh HEYKJIOHHOE UX CHHUIKEHHE:
CMY 3a 2001—2005 IT. COCTaBJIAN 3.5 HA 100 ThHIC.
Hacesenud [11], CMY 2006—2010 IT. — 2.26 Ha 100
ThIC. HacejaeHus [9—14], CMY 2011-2015 IT. — 1.8 Ha
100 ThIC. HacesjeHus [11], B 2016 1. 3a00/1€Ba€MOCTh
cocTaBmiIa 1.39 Ha 100 ThIC. HaceieHus [11].

OpmHako He Bce Tak OJy1aronoyiyaHo. B psijie peru-
OHOB OOIIEPOCCUUCKUN YPOBEHD 3a00JIEBAEMOCTU B
2016 . 6BUI TIPeBbINIEH B 3—10 pas. Tak, B KpacHo-
SIPCKOM Kpae 3a00J1eBaeMOCTb COCTaBIJIA 13.2 HAa 100
THIC. HacesleHus [9], B PecmyOsnke Astaii — 9.4 Ha
100 ThIC. HaceneHwus [11], B Tomckoit obiactu — 6.87
Ha 100 ThIC. HaceyeHUs [11]. B HEKOTOpBIX peruo-
HaX, HECMOTPSI Ha OOIIEPOCCUUCKYI0 TEHAEHITUIO K
CHIJKEHUIO0 3a60JieBaeMOCTH, B 2016 T. 3a00jieBae-
MocTh ObL1a Bbilite CMY 2011—2015 rT. Tak, B 2016 T.
B CaxasMHCKOM o0s1acT 3a601€BaeMocCThb OblyIa B 10
pas Beimie CMY (0.8 Ha 100 ThIC. HACEJIEHUSI BMe-
cto 0.08) [11], B EBpelickoii aBTOHOMHOU 00J1acTH —
B 2.14 pasa (1.2 Ha 100 ThIC. HACEJIEHUsI BMECTO 0.56)
[11], B YapsHOBCKOM obsiact — Ha 51.3 % (0.23 Ha
100 TBIC. HaceJeHHsI BMeCTO 0.15) [11], B XaHTBI-
MaHncuiickoMm aBTOHOMHOM oOkpyre — IOrpa — Ha
43.2 % (1.1 Ha 100 ThIC. HAaceJeHUs BMecTo 0.77) [11].

Cubupckuii denepasbHBIA OKPYT CTaOMIBHO
JIUZMPYET 110 YPOBHIO 32601€EBAEMOCTH HA MPOTSKE-
HHUM MHOTHUX JieT. B 2016 r. 60J1ee moyioBuHbI (56 %)
ciygaeB K9 u 62 % Bcex JieTaIbHBIX MCXOJIOB 3ape-
rUCTpUpOBaHO B CUOUpPCKOM GelepaibHOM OKpyTe
(puc. 1, 2).

C BBeZleHrEM 00513aTe/IbHOM BaKIHAIIUHN 0T KO
o 1npodeCcCHOHATFHOMY IPU3HAKY XapaKTEPHOU
0COOEHHOCTHIO TIPOSBJIEHUN 3MUAEMUYECKOTO IIPO-
necca K9 B P® crasmo mpeobsiaganue 3a6oieBaeMo-
CTH CpeJii HaceJIeHUsI, MpodeccruoHaTbHAs IesITETb-
HOCTh KOTOPOTO He CBsI3aHa C JIECOM, TJIABHBIM 00Opa-
30M H3-3a MOSIBJIEHUS] MHOKECTBA JIAYHBIX YUACTKOB

that only imported cases of TBE were registered on
its territory [11]. With the entry of the Republic of
Crimea and the city of Sevastopol into the Russian
Federation in 2015, the number of endemic areas
for TBE increased up to 48 [11]. The most notice-
able was the expansion of the area of infection in the
Siberian Federal District: from 2010 to 2016 in each
of such regions as the Krasnoyarsk Territory, No-
vosibirsk and Omsk Regions, the Republics of Tuva
and Khakassia, the area of TBE increased by 1 ad-
ministrative territory [11]. Thus, in the Novosibirsk
Region since 2015 the Chanovsky District has joined
22 endemic areas.

Since 2006 the number of cases of people
who have been bitten by a tick 1.5 times has in-
creased in Russia: the average long-term level
from 2006 to 2010 was 335 thousand cases, from
2011 to 2015 — 495 thousand cases, and the num-
ber of requests in 2016 (482 thousand cases)
was comparable to the average long-term level of
2011-2015 [11]. But instead of an increase in inci-
dence rates, their steady decrease was noted: the
average long-term level for 2001—2005 was 3.5 per
100 thousand citizens [11], from 2006 to 2010 —
2.26 per 100 thousand [9—14], from 2011 to 2015 —
1.8 per 100 thousand [11], in 2016 the incidence was
1.39 per 100 thousand citizens [11].

However, not everything is same well. In a num-
ber of regions the overall Russian incidence rate in
2016 was exceeded by 3—10 times. Thus, in the Kras-
noyarsk Territory, the incidence was 13.2 per 100
thousand citizens [11], in the Altai Republic — 9.4
per 100 thousand [11] and in the Tomsk Region —
6.87 per 100 thousand [11]. In some regions, despite
the all-Russian tendency to reduce the incidence,
in 2016 the incidence was higher than the average
long-term level of 2011—2015. Thus, in the Sakhalin
Region the incidence was 10 times higher than the
average long-term level in 2016 (0.8 per 100 thou-
sand instead of 0.08) [11], in the Jewish Autono-
mous Region — 2.14 times (1.2 per 100 thousand
instead of 0.56) [11], in the Ulyanovsk Region —
by 51.3 % (0.23 per 100 thousand instead of 0.15)
[11], in the Khanty-Mansi Autonomous District —
Yugra — by 43.2 % (1.1 per 100 thousand instead of
0.77) [11].

The Siberian Federal District is a stable leader
in terms of morbidity. In 2016, more than half (56 %)
of TBE cases and 62 % all fatal cases were registered
in the Siberian Federal District (Fig. 1, 2).

With the introduction of mandatory vaccination
against TBE on a professional basis, a characteristic
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Puc. 1. [Tossa ciayuaeB K3 B 2016 . B CPO B cpaBHeHHU ¢ pyruMu perrionamu PO no naaabeiM PocriorpebHaz30pa
Fig. 1. The number of TBE cases in 2016 in the Siberian Federal District compared to other regions
of the Russian Federation according to Federal Service for Surveillance on Consumer Right Protections
and Human Wellbeing

BOKPYT TOPOJIOB U YBEJIMYEHUS KOHTAKTOB TOPO-
CKHUX KUTeJIEN ¢ IPUPOAHBIMH odaramu [12]. Yiessb-
HBIH BeC JIUI] C YCTAHOBJIEHHBIM QJINMEHTAPHBIM IIy-
TeM 3apakKeHUsi — YIOTpeOJIeHHe ChIPOTO KO3bEro
MOJIOKA — COCTaBHJI B 2016 T. 0—4.2 % [11].
OCHOBHBIMH BHJaMH crHenudUuIeckor mpodu-
gaktuku KO B PO sapnsioTes ceponpoduiakTHKa
(BBeZeHME TIPOTHUBOKJIEIIEBOTO HWMMYHOTJIOOYJIH-
Ha — ITIKI) u BaknuHanusa HaceseHus. OXBaT cepo-
pOGUIIAKTHKON B 2016 T. BAPHUPOBAJTI B PETMOHAX
P®: ot 10 % B Hrkeropojickoit obiacta 0 94.6 % B
TromeHcKo# obsactu [11]. Takue pasiuyus BO MHO-
TOM CBSI3aHBI C BHEZPEHUEM B OOJIBIIMHCTBE PETHO-
HOB U depeHINPOBAHHOTO ee Ha3HAUYeHUsA — I10-
cJle TIOJIyYeHUs Pe3yJIbTaTOB HCCIIEOBAHUA IIPUCO-
CaBIIUXCS K UEJIOBEKY KyIelned Ha anTureH wiu JTHK
Bupyca K9. OHako Mo-mpekHeMYy eKeroiHO Peru-
crpupytorcs 3abosieBanus KD cpenu un, moaydns-
IIUX BKCTPeHHyIo ceponpoduiaktuky. Tak, B HCO
u3 yrciia 3aboseBniux KO M0 UL, MOTyIHBIINX
cepornpodmtaktuky K9 B 2016 r., cocraBuia 13.6 %
(174en.),B2015T. — 12.4 % (21 9yes.), B 2014 — 11.8 %
(18 geir.). BasKHO OTMETHTB, UTO ¥ 3a00JIEBIIIHX ITOCJIE
[IPOBe/IeHU SKCTPEHHOH cepOIIpoPUIaKTHKU 0Yaro-
BbIe (hopmbl KO peructprpoBaiuch B 14.4 % B 2015 T.
U B 29.4 % B 2016 TI., TOT/Ia Kak B OOIIEM YHCIIE 3a-

feature of the manifestations of the epidemic process
of TBE in the Russian Federation was the prevalence
of morbidity among the people, whose professional
activity is not related to the forest, mainly due to the
appearance of many suburban areas around the cit-
ies and the increase contacts of urban residents with
natural foci [12]. The proportion of people with es-
tablished alimentary by infection, through the use of
raw goat’s milk, was 0—4.2 % in 2016 [11].

The main types of specific prophylaxis of TBE in
the Russian Federation are seroprophylaxis (intro-
duction of anti-tick immunoglobulin (ATI)) and vac-
cination of the population. Coverage of seroprophy-
laxis in 2016 varied in the Russian regions from 10 %
in the Nizhny Novgorod Region to 94.6 % in the Tyu-
men Region [11]. Such differences are explained by the
introduction of differentiated use in most regions —
after receiving the results of testing of ticks that have
bitten a person for the antigen or DNA of the TBE
virus. However, still annually tick-borne encephali-
tis cases among those who received emergency sero-
prophylaxis are recorded. Thus, in the Novosibirsk
Region, the proportion of people among the cases of
TBE who received seroprophylaxisin 2016 was 13.6 %
(17 people), in 2015 — 12.4 % (21 people), in 2014 —
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Fig. 2. Number of deaths due to TBE in 2016 in the Siberian Federal District compared to other
regions of the Russian Federation according to Federal Service for Surveillance on Consumer Right Protections
and Human Wellbeing

6omesiux K9 ouarosbie popMbl cocTaBuin 13.6 % B
2016 T. 1 15.9 % B 2014 T. (p > 0.05).

ITaccuBHAA MMMyHHU3aIUsA, HECOMHEHHO, OCTa-
eTcsl BAYKHBIM CPEeJICTBOM 3alllUTHl KOHKPETHOTO Ye-
soBeka oT K9 [13, 14]. OOGcTOSITEIbHBIN METaaHAIN3
BCeX peNpe3eHTAaTUBHBIX JJAHHBIX, HAKOITUBIIIUXCS 32
MHOTHE TO/Ibl TPUMEHEHUSA MPOTHUBOKJIEIEBOTO M-
MyHOTJIOOy/IMHA [15—17], TOKa3aj, 4To €ro mpodu-
nakTuyeckas 3¢p@PeKTUBHOCTDh 3aBUCUT OT TUTPa BU-
pyca B IIprcocaBIIeMcs Kilellle ¥ OT TUTpa aHTUTeN B
NpuMeHeHHOM Iipernapare. Huskorurpaskasii [TKN
(amxke 1 : 80) HemocratouHO 3 dexTrBeH [16]. OnHa-
KO UMMYHOIJIOOYJIMH C TUTPOM aQHTHUTEN 1 : 320 BbI-
IIyCKAeTCsl B MAJIOM KOJIMUECTBE, a ¢ 60Jiee BHICOKUM
TUTPOM — BOOOIIIE B HAIIIEH CTpaHe He TPOU3BOIUTCS
[13]. H.A. ITenpeBckasi, H.B. Py/1akoB BBISIBIJIH JTOCTO-
BEPHYIO CBSI3b TUTPA QHTUTEJI C YACTOTOU Pa3BUTHS
K93. Taxk, nmpu npucacblBaHUH KJIEMIEN ¢ BBICOKUM CO-
nepskanueM Bupyca K9 — 3 1g TI[/I50 13 uucsia Jiuii,
noayuasiux IIKW B TuTpe 1 : 160, 3a607€70 11.2 %,
B TUTPE 1 : 80 — 11.1 %, YTO IOCTOBEPHO HIIKE, UEM
B TPYIIIIE JINI, IOJIYYABIINX HTMMYHOTJIOOYJIMH B TH-
Tpe 1: 20 — 38.5 %. [ToceHui moKa3aTesb MPaKTU-
YeCKH He OTJIMYAJICA OT YaCTOThI 3a00JIEBAHUH Y JIUII,
He TIOJIyYMBIIHNX ceponpobmIakTuky (44.4 %) [15].

11.8 % (18 people). It is important to note that in pa-
tients after emergency seroprophylaxis focal forms
of TBE were registered in 14.4 % of cases in 2015 and
29.4 % in 2016, while in the total number of cases of
TBE focal forms were 13.6 % in 2016 and 15.9 % in
2014 (p > 0.05).

Passive immunization, of course, remains an
important means of protecting a particular person
from TBE [13, 14]. A detailed meta-analysis of all
representative data accumulated over many years of
using the anti-tick immunoglobulin [15-17] showed
that its prophylactic efficacy depends on the virus
titer, which had a tick, and on the antibody titer in
the preparation used. Low-titer ATI (below 1: 80) is
not effective enough [16]. However, immunoglobu-
lin with antibody titer 1 : 320 is produced in small
quantities, and with a higher titer — in general, in
our country is not produced [13]. N.A. Penevskaya,
N.V. Rudakov revealed a significant correlation of
antibody titers with the incidence of TBE. Thus, with
bite of the tick with high TBE virus content — 3 1g
CCID50 of those receiving ATI titer 1 : 160, 11.2% fell
ill, titer 1 : 80 — 11.1 %, which is significantly lower
than in the group of people receiving immunoglob-
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I'".H. JleoHoBa B ombITax Ha MBbIIIaX JoKa3zajia HU3-
Kyl0 3GGEeKTUBHOCTh HUBKOTUTPAXKHOTO HMMYHO-
ro0ynuHa. Tak, Ha 3-U CyTKU B3aUMOJIEHCTBUS BU-
pyca B mo3e 3 lg TLI/I50 ¢ IIKU B TuTpax 1 : 100 U
1 : 400 KOJIMYECTBO BHPYyCa BOCCTAHOBWJIOCH ITOYTH
JI0 KOHTPOJIBHOTO YPOBH#A, BBI3bIBasi TU0eb 100 %
KUBOTHBIX. U Tonbko ITKUM ¢ BBICOKMM THUTPOM
1: 3200 crtocobeH MOJTHOCTHI0 MHTHOUPOBATH AIHIe-
MHYECKU 3HAUUMYyI0 /103y Bupyca (3 Ig TI/I50) [17].
B 1997-1999 rT., korga B 'BY3 HCO «T'opojickas ua-
dexnuonHas kauHUYecKas 6opHAIA N2 1» HoBo-
cubupcka a1 npodmwiakTuku K9 nmpumeHsisics BbI-
COKOTUTPaXKHBIH nMMyHor100yinH (FSME-6yiuH ¢
KOHIIeHTpanuel anturtes k supycy K9 1 : 2560, cos-
JIAaHHBIN Ha 0aze ABCTPUICKOTO MHCTHTYTa TOMO/IE-
PpUBaTOB U3 CHIBOPOTKU JIOHOPOB, IIPUBUTHIX BaKI[U-
Houi FSME-MMmMyH MHKEKT, cojieprKaled aHTHTe A
B 6os1ee 90 % oObeMa), He OBUIO 3apETrUCTPUPOBAHO
crydaeB pa3BuTuA KO y jull, MOJIyYUBIINX JAHHBIN
ITKU. Y Tex 60bHBIX, B JIEUEHUH KOTOPBIX BHICOKO-
tutpakubiii [IKW ncnosip3oBascs ¢ jgeueGHOM 1ie-
JIBIO, C TIEPBBIX IHEH 00JIe3HU HAOJIIO1aICs OBICTPBIN
MTOJIOXKUTENBHBIA 3(PDEKT B BUJE KYIIMPOBAHUS JIH-
XOPa/IK{, MEHUHTeaIbHOTO CHH/IPOMA, He OBbLIO HU
OJTHOTO CJIy4as JIeTaJIbHOTO UCXOA.

Hawubosee 3¢peKTUBHBIM MeTO/IOM TTPOQUIIaK-
Tuku KO Bo BceM Mupe cunTaercs BaKIMHOIPOQU-
saktuka [18, 19]. C 2002 T. YHUCI0 BaKIMHUPOBAH-
HBIX U peBaKIMHUPOBaHHBIX B P® Bo3pocio B 1.8
paza: ¢ 1 690 060 uer. 710 2 989 482 yen. B 2016 T,
IIPUMEPHO B 4 pa3a HWKE HEOOXOAMMOIO YPOBH:A
[11]. HecMmoTpst Ha Takoli HEBBICOKUM OXBAT HaceJe-
HUA BaKIIMHOIPOMIIAKTUKOMN, BBIABJIEHA JOCTOBED-
Has OTpULIaTeIbHAsA KOPPEJIAIUMOHHAA CBA3b MEXKIY
YHCJIOM BaKIIMHUPOBAHHBIX U 3a00s1eBaeMocThio KO
(r=—-0.85 mpu p < 0.05) (puc. 3).

Tak, B CBepA/IOBCKOI 00J1acTH B 1995 T. ObLIa
paspaboTaHa ¥ BHeIpeHAa B TPAKTUKY 00JaCT-
Hasg IporpaMma MacCOBOM HMMMyHU3aIMU Hacese-
Hus npotuB K3. K 2016 r. B CBepayioBckoit 061a-
CTH OXBAaT HaCeJIEHUs BaKIIMHONPO(DIUIAKTUKON 0~
ctur 84 %, Ipu 3TOM JIETaJIbHOCTD C 5.5 % B 2013 T.
CHM3HJIACH JI0 O %, 3abos1eBaeMocTh — Ha 36 % (2.43
Ha 100 ThHIC. HACEJIEHHUs B 2016 T.) IO CPAaBHEHHIO
€O CpPeITHUM MHOTOJIETHHM YpoBHeM 3a 5 JjieT (CMY
2011—-2015 IT. — 3.76 Ha 100 THIC. HACETIEHU) U CTa-
J1a B 18 pa3 HIKe, YeM B 1996 T. (42.9 Ha 100 THIC. Ha-
ceJIeHUs1), TPU COXPaHEHUH CTaOIIBHOU BUpPycodop-
HOCTH KJIEIeH B IPUPOJIe Ha YPOBHE 1.4—1.7 % [11].

B mocsiesiHme TOABI MacCOBBIN OXBAT BaKI[UHO-
NnpopUIaKTUKON Tak:Ke BHeZpeH B KpacHosipckom
kpae u Pecrybiuke Xakacus. B 2016 r. B KpacHo-
SIPCKOM Kpae OXBayeHO NPUBHUBKAMH IPOTHUB K3
36.5 % Hacenenus (2015 r. — 35.3 %, 2014 1. —
33.5 %), B ToM umcie jgetu — 62.7 % (2015 1. —

ulin titer 1: 20 — 38.5 %. The latter indicator was
not significantly different from the frequency of the
disease in persons who have not received seropro-
phylaxis (44.4 %) [15]. G.N. Leonova proved low ef-
ficiency of low-titer immunoglobulin in experiments
on mice. Thus, on the 3" day of the virus interac-
tion at a dose of 3 lg CCID50 with ATI in the titers
1: 100 and 1: 400, the amount of the virus was re-
stored almost to the control level, causing 100 %
death of animals. And only ATI with a high titer of
1: 3200 is able to completely inhibit the epidem-
ic significant dose of the virus (3 Ig CCID50) [17].
In 1997-1999, when high-level immunoglobulin
(FSME-Bulin with a concentration of antibodies to
TBE virus 1 : 2560, created on the basis of the Aus-
trian Institute of Homoderivates from the serum of
donors vaccinated with FSME-Immun Inject con-
taining antibodies in more than 90 % of the volume)
was used for the prevention of TBE in the City In-
fectious Clinical Hospital No. 1 in Novosibirsk there
were no cases of tick-borne encephalitis in persons
who received this ATI. Those patients in the treat-
ment of which high-titer ATI was used for therapeu-
tic purposes, from the first days of the disease had
a rapid positive effect in the form of relief of fever,
meningeal syndrome and there was no case of death.

Vaccine prophylaxis is considered to be the
most effective method of TBE prevention worldwide
[18, 19]. Since 2002, the number of vaccinated and
revaccinated in Russia has increased 1.8 times: from
1690 060 people to 2 989 482 people in 2016, about
4 times lower than the required level [11]. Despite
such a low coverage of the population who use vac-
cine prophylaxis, a significant negative correlation
between the number of vaccinated and the incidence
of TBE was revealed (r = —0.85 at p < 0.05) (Fig. 3).

Thus, in the Sverdlovsk Region in 1995 the re-
gional program of mass immunization of the popu-
lation against TBE was developed and put into prac-
tice. By 2016, in the Sverdlovsk Region, the coverage
of the population using vaccinal prevention reached
84 %, while the mortality rate decreased from 5.5 %
in 2013 to 0 %, the incidence — by 36 % (2.43 per
100 thousand people in 2016) in comparison with
the average long-term level for 5 years (the average
long-term level of 2011—2015 — 3.76 per 100 thou-
sand) and became 18 times lower than in 1996 (42.9
per 100 thousand), taking into account the preserva-
tion of stable viral infectivity of ticks in nature at the
level of 1.4—1.7 % [11].

In recent years, mass vaccination coverage has
also been introduced in the Krasnoyarsk Territory
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Fig. 3. Influence of vaccine prophylaxis coverage on the incidence of TBE in Russia in 2002—-2016
according to Federal Service for Surveillance on Consumer Right Protections and Human Wellbeing

61.1 %, 2014 T. — 59.4 %), B3pOCJIOE HaceJIeHHe —
31.1 % (2015 . — 30.3 %, 2014 . — 28.4 %). C 2002
10 2016 T. UMMyHHas MMPOCJIOWKA BBIpociia ¢ 6.7 110
65.3 %. 3abosieBaeMoCTh CHU3MIACH ¢ 33.67 [11, 20]
JI0 13.2 Ha 100 ThIC. HaceeHus [11]. YaeabHbIN Bec
04aroBbIX (OpPM B 3TOM PETHOHE COCTAaBWI 4.8 %.
Cxoskue pe3ysbTaThl JOCTUTHYTHI U B PecryOsmke
Xakacus, TJile OXBaT COBOKYITHOTO HaceJeHUs IpH-
BUBKaMH IIPOTHUB KJIEIIEBOTO BUPYCHOTO SHIIEDTH-
Ta BapbUpyeT OT 37.0 710 42.6 % eKeroiHO, B TOM YHC-
Je gereir — 58.0 %. ViMMyHHas TpOCIOMKa B 2016 T.
nocrursa 88 %, a posisAs o4aroBblx GOpM — BCero
6.1 %. B npyrux pernonax Cubupckoro ¢enepaibHO-
T'O OKpyTa JI0JI1 04aroBbIX ()OpM B 2—3 pasa BBIIIIE: B
Tomckoii obsactu — 12.9 %, KemepoBckoii — 14.4 %,
HoBocubupckoit — 13.6 %, B psijie pETHOHOB Ypasib-
ckoro deepabHOTO OKpyra B 5—6 pa3 BBIIIE.
B XanThI-MaHCHICKOM aBTOHOMHOM OKpYTE JIOJIS
o4aroBbIx ¢GopM B 2016 T. cocraBuia 27.8 %, B Tio-
MEHCKOHN ob0siactu — 24.6 %. Ilomasisioinee 00JIb-
muHCTBO cayuaeB KD B Kpacuosipckom kpae (87.8 %)
u B Pecry6iuke Xakacusi (84.8 %) B 2016 T. mpoTeka-
JIO B JIUXOPAZIOUHOU (popMe, TOT/Ia KaK, HAIpUMED, B
Tomckol 0bJ1acTy J0JIsT TUXOPAJOUHOU (HOPMBI CO-
craBwia 66.3 %, B KemepoBckoit — 54 %. B HoBocu-
OGUpCKOL 06JIaCTH IIPH €3KETOIHOM OXBaTe BaKIMHO-
MPpOoUIAKTUKOU COBOKYITHOTO HaceaeHus 5.9—7.5 %

and the Republic of Khakassia. In 2016, 36.5 % of the
population (2015 — 35.3 %, 2014 — 33.5 %), includ-
ing children — 62.7% (2015 — 61.1%, 2014 — 59.4 %),
the adult population — 31.1 % (2015 — 30.3 %,
2014 — 28.4 %) were vaccinated against TBE in
the Krasnoyarsk Territory. From 2002 to 2016,
the immune layer increased from 6.7 to 65.3 %.
The incidence decreased from 33.67 [11, 20] to
13.2 per 100 thousand people [11]. The share of fo-
cal forms in this region was 4.8 %. Similar results
have been achieved in the Republic of Khakassia,
where the coverage of the total population with
vaccinations against tick-borne viral encephalitis
varies from 37.0 to 42.6 % annually, including chil-
dren — 58.0 %. The immune layer in 2016 reached
88 %, and the share of focal forms — only 6.1 %.
In other regions of the Siberian Federal District,
the share of focal forms is 2—3 times higher: in the
Tomsk Region — 12.9 %, the Kemerovo Region —
14.4 %, the Novosibirsk Region — 13.6 %, in some re-
gions of the Ural Federal District 5—6 times higher.
In the Khanty-Mansi Autonomous District, the share
of focal forms in 2016 was 27.8 %, in the Tyumen Re-
gion — 24.6 %. The vast majority of cases of TBE in
the Krasnoyarsk Territory (87.8 %) and the Republic
of Khakassia (84.8 %) in 2016 occurred in the form
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Tao6smna 1. BeirosiHeHYe M1aHa TPOQIUIAKTHIECKUX TPUBUBOK ITPOTHUB KJIEIeBoro sHIledanuTta B HoBocubupckoii 06-

JIACTH B 2014—2016 IT.

Table 1. Implementation of the plan of preventive vaccinations against tick-borne encephalitis in the Novosibirsk Region

in 2014—2016

Ton / Year Ho/:mema}no [IpuBuTto ) BBII‘IOJ‘IH?HI/IG l'l)I'aHa'l'[pI/IBI/IBO;(, % B °/2 OT HaceJIeHus
Were obliged Were vaccinated  Performing vaccination plan, % In % of population

2014 202 415 163 756 80.9 5.9

2015 199 160 181 820 94.3 6.5

2016 216 800 208 590 96.2 7.5

(Tab1. 1) ee 1014 cOCTaBUIA B 2016 T. BCEro 50.4 % u
JIOCTOBEPHO He oTinyaniach or CMY 2011-2015 IT., a
1o BeIcOTe JietanbHOCTH (4 %) HCO 3aHsiia B 2016 T.
MIATOE MECTO CPeU BCeX 9HAEeMUYHbIX 110 KO peruo-
HOB P® mocste OMckoit obiactu — 7.7 %, AITalCKO-
ro Kkpasg — 6.06 %, XaHTbI-MaHCHICKOTO aBTOHOM-
Horo okpyra — IOrpa — 5.6 % u Kocrpomckoii 061a-
CTH — 5.04 %.

Heo0xoiMMOCTh TOCTOSTHHBIX PEBaKIMHAIIMI
(1 paz B 3 roma) Uisl MOAJIEp:KaHUS UMMYyHUTETA,
CJIO’KHOCTH JIOCTOBEPHOU OIleHKU ee 3(h(eKTHBHO-
CTH U HEOOXOJIMMOCTU BAKIIMHONMPODUIAKTHUKH, a
TaK)Ke HeJOCTaTOYHAs WMMYHOTE€HHOCTh BaKIIHMH
npotuB K3 y MOXKUIBIX MAIMEHTOB, HanboJiee moj-
BEPIKEHHBIX TSKEJIOMY TEUEHHUIO OOJIE3HH, SIBJISIIOT-
s CYIIECTBEHHBIMH MHUHYCAMH 3TOTO MeToza [21].

B03MOXKHOCTh MHOTOKPATHOTO BBEIEHHS BaK-
nuHbl TpotuB KD 6e3 Bpesa 1151 3710POBBST OCTAETCS
MaJION3y4YeHHOH. B sKCnepuMeHTaIbHONH U KJIWHH-
YeCKOH MPaKTHUKe MPOIILIbIX JIET TOKa3aHa BO3MOK-
HOCTb HEraTUBHBIX BJIHSHUI BaKI[H, B TOM YHCJIE U
npotuB K9, Kak Ha UMMYHHTET, TaK U HA OPraHU3M
B II€JIOM, BILIOTH /IO TSI?KEJIOTO TMTOPAYKEHUST HEPBHOM
cucteMsl [5, 22—26]. CieayeT 0co00 MOTYEPKHYTH,
YTO CJIyYad OCJIOKHEHUH T0CiIe BaKIMHAMY OT K9,
OIIMCAHHBIE B JINTEPATYPE, €IUHUYHBI, ¥ CJIOXKHO JI0-
Ka3aTbh CBSI3b BOBHUKHOBEHUs MOPa*KeHUs HEPBHOU
CUCTEMBI HENIOCPE/ICTBEHHO C BaKI[UHAI[AEH.

Eme omuo# mpobsieMoli siByisieTcst 3abosieBae-
MocTh KO Jurl, MOoyuYnBIINX MMOJHBIA KypC BaKIIH-
Hanuu. C pOCTOM OXBaTa BaKIMHOIPO(PUIAKTHKON
YBEJIMYUJIOCh U YUCIIO 3a0oseBmux KO, HecMoTps
Ha ee mpoBefieHue. Tak, B CBEPAJIOBCKOU 00acTH
3.9—-8.0 % 3aboseBmmx KO ObUIH BaKIMHUPOBAHBI,
B Kpacuosipckom — kpae 3.5—7.4 % [11]. XoTs 6071b-
IIUHCTBO CJydaeB 3a00JIeBaHUS Y BAKITMHUPOBAaH-
HBIX TPOTHB KD IpoTeKaeT OTHOCUTEILHO JIETKO, pe-
THUCTPUPYIOTCS U CJIyYaud Pa3BUTHUA OUArOBBIX (HOPM
U JIeTAJIbHBIE MCXO/bI IasKe Y MHOTOKPATHO BaKITH-
HUPOBAHHBIX MAaueHToB [18, 27, 28]. Ilo gaHHBIM
B.B. IloroiuHo# U COaBT., CPEAN MOIYIUBIINX TEP-
BUYHBIN KypC BaKITUHAIIUN U OJHY HJIU O0Jiee peBaK-
nuHanuo (98 des.) JiMxopajiouHble (HOPMBI OTMeE-

of fever, while, for example, in the Tomsk Region the
share of fever was 66.3 %, in the Kemerovo Region —
54 %. In the Novosibirsk Region with annual vaccine
prevention coverage of 5.9—7.5 % of the total popula-
tion (Table 1) its share in 2016 was only 50.4 % and
did not significantly differ from the average long-term
level of 2011—-2015, and in terms of mortality rate
(4 %) the Novosibirsk Region ranked fifth among all
endemic regions of Russia after the Omsk Region
(7.7 %), Altai Region (6.06 %), the Khanty-Mansi Au-
tonomous District (5.6 %) and the Kostroma Region
(5.04 %) in 2016.

The need for continuous revaccinations (1 time
in 3 years) to maintain immunity, the complexity
of a reliable assessment of its effectiveness and the
need for vaccination, as well as the lack of immuno-
genicity of vaccines against TBE in elderly patients
who are most exposed to severe clinical course are
significant disadvantages of this method [21].

The possibility of multiple introduction of the
vaccine against TBE without harm to health remains
poorly understood. In the experimental and clinical
practice of previous years, the possibility of negative
effects of vaccines, including against TBE, both on
the immune system and the body as a whole, up to
severe nervous system affection [5, 22—26]. It should
be emphasized that the cases of complications after
vaccination against TBE described in the literature
are rare and it is difficult to prove the connection of
the occurrence of nervous system affection directly
with vaccination.

Another problem is the incidence of TBE in peo-
ple who have received a full course of vaccination.
With the increase in the number of cases of vacci-
nation, the number of TBE cases has also increased,
despite its implementation. Thus, in the Sverdlovsk
Region 3.9—-8.0 % of those who fell ill with TBE were
vaccinated, in the Krasnoyarsk Territory — 3.5—
7.4 % [11]. Although most cases of the disease in
those who were vaccinated against TBE proceed
without complications, cases of focal forms and
deaths are recorded even in repeatedly vaccinated
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ueHbl B 86.8 % ciyuaes, MeHUHTeanbHbIE — B 8.1 %,
ouJaroBble — B 5.1 % CJIy4aeB, UTO COOTBETCTBYET JlaH-
HBIM 10 UIMMYHOTEHHOCTH BakIuH [27]. Hampuwmep,
IIPY NIPOBEIEHUY NIPUBUBOK BAKIMHOU «JHIIEITyp»
B3POCJIBIM Jlake Iocsie 3-H BaknuHanuu I1gG aHTH-
TeJIa BBIABJILIUCH JIUIIb Y 95 % BaKIIMHUPOBAHHBIX,
IIpyU 5TOM 4eM OoJible OBLI BO3PACT BAKIIMHIPO-
BAHHOTO, TeM HIDKe (HOPMUPYIOIIUICA TUTP aHTHU-
TeJI: CPEeJTHUH BO3PACT BAKIIMHUPOBAHHBIX C TUTPOM
1:160 u BbIIIIe — 36.5 £ 3.2 TO71a, 1 : 40—1 : 80 —
47.4 + 4.5 TO71a, HIXKE 1 : 40 — 50.3 + 4.1 TOf1A.

Onucanpl €IUHUYHBIE CIyYaWl JIETATHHBIX HC-
XOJI0B Y MHOTOKPATHO BaKIIMHUPOBAaHHBIX. Tak, B.B.
IToroHOM M COABT. ONMHCAaHA MOJHHUEHOCHAs dop-
Ma KJIEIEeBOro 3HIehaINTa, PAa3BUBIIASACS Y MHOTO-
KPaTHO BaKIIMHUPOBAHHOU MOXKWJIOH MaleHTKu. B
TeueHUe 1998—2008 rT. OHa MOoJyuynsaa 6 TPUBUBOK
npotuB K9, u3 Hux 4 — ¢ Tomcko# BaknuHor HITO
«Bupuon», 1 — ¢ BaKIIUHOHN «DHIIEBUP», 1 — C BaK-
IIMHON NMPOU3BOACTBA MHCTUTYTA MOJTHOMUENINTA U
BUpPYycHBIX dHIedanmuToB uM. M.II. Uymakosa. Ilep-
BUYHBIU KypC ITPOBe/ieH 6e3 HapyIeHnt cxeMsl. [1o-
CyIelyrolye 3 peBaKIMHAIIUY BBIIOJIHSIIN C UHTEP-
BJIaMH 1, 5 U 3 T. 3a00J1es1a yepes 2 T. IOCJIe 3aKITI0-
YUTEIbHOH peBakIuHANU. THKyOAI[MOHHBIH ITepu-
OJ1 IWICA 5 HEH, 55 U IIPOIUIO OT IIePBBIX CUMIITO-
MOB GOJIE3HH 10 HACTYIUIEHUsI cMePTH. TUTp aHTH-
test IgG B ieHb cMepTH 1 : 1600 [27]. Jluaraos noji-
TBep:k/ieH ooHapy:keHuem PHK BK9 metogom 1P
B TKAHU CITMHHOTO MO3Ta U BapoJieBa MocTa. Bbico-
Kas BUPYJIEHTHOCTb BHpyca JI0OKa3aHa B OIBITAX Ha
MBIIIaxX. B 3TOM cily4yae MOJTHOCTBIO He U3y4ueHa POJIb
B maroreHe3e T-KJI€TOYHOTO0 UMMYHHUTETA, KOTOPBIH,
BO3MOXKHO, IMe€JI CyII[ECTBEHHBIH JIeeKT.

HenocTaTouHyl0 TNPOTEKTHUBHYIO aKTHBHOCTD
BaKIMH HEKOTOpPbIE aBTOPHI [19, 29] CBA3BIBAIOT C
pa3IUYUAMU QaHTUTEHHBIX U T€HETUYECKUX CBOUCTB
IITAMMOB, HCIIOJIB30BAHHBIX JUUISI IIPUTOTOBJIEHUS
BaKI[MH U MUPKYJIUPYIOIINX Ha Teppuropun P,
TaK KaK KOMMepUeCcKre BaKI[MHBI IPUTOTOBJIEHHI Ha
OCHOBE JTAJIbHEBOCTOYHOTO MJIH €BPOIIEeHCKOro Mo~
TUIIOB, & IOMUHUPYIOIIUM B IIPUPOJE SBJISETCS CH-
6upckuii [30].

IKCcIIepUMEeHTAJIbHOE HU3YyUeHHe BoIlpoca JIaeT
HeoAHO3HauHble pe3dysabTarhl. Tak, ['H. JleoHoBa u
COABT., UCCJIEZIOBAB CBIBOPOTKU KPOBH JIIOZIEN, MHO-
TOKPATHO NIPUBUTHIX Pa3INYHBIMU BaKIIMHAMH, CJle-
Jlayil BBIBOZI 06 MMMYHOJIOTHYECKOH 3(PDEKTHBHO-
CTH BCEX BAKIIMH OTHOCHUTEJIBHO U JIAJIbHEBOCTOUHO-
ro moaruma BK3 [31]. [To qanabiv JI.JI. TepexuHo! 1
COABT., BAKIIUHBI U3 IIITAMMOB €BPOIIEHCKOTO U JIaJTh-
HEBOCTOYHOTO ImoATHnoB BKO B ombITax Ha MBIIIax
3AITUIITAIN OT Pa3INYHbIX MoATUIIOB BKD, BKIIOUas
cubupckuii [32]. O.B. Mopo3oBa u coaBT. Ipu KOM-

patients [18, 27, 28]. According to V.V. Pogodina and
co-authors, among those who received the primary
course of vaccination and one or more revaccinations
(98 people) fever forms were noted in 86.8% of cas-
es, meningeal — in 8.1%, focal — in 5.1% of cases,
that corresponds to data on immunogenicity of vac-
cines [27]. For example, during adults “Encepur”
vaccination, even after the 3" vaccination of IgG an-
tibodies were detected only in 95 % of vaccinated, at
the same time, the greater the age of the vaccinated,
the lower was the emerging titer of antibodies: the
average age of vaccinated with a titer of 1: 160 and
above — 36.5 + 3.2 years, 1: 40—1: 80 — 47.4 + 4.5
years, below 1: 40 — 50.3 + 4.1 years.

Single cases of lethal outcomes in repeatedly
vaccinated patients are described. Thus, V.V. Pogo-
dina and co-authors described the fulminant form
of tick-borne encephalitis, which developed in the
body of a repeatedly vaccinated elderly patient. Dur-
ing 1998—-2008 she received 6 vaccinations against
TBE, 4 of them — vaccine produced by the “Virion”
(Tomsk), 1 — “Encevir” vaccine, 1 — vaccine pro-
duced by the Chumakov Institute of Poliomyelitis
and Viral Encephalitis. The primary course was con-
ducted without violations of the scheme. The next
3 revaccinations were performed at intervals of 1, 5
and 3 years. The patient became ill 2 years after the
final revaccination. The incubation period lasted 5
days, 55 hours passed from the first symptoms of the
disease to death. The titer of IgG antibodies on the
day of death was 1 : 1600 [27]. The diagnosis was
confirmed by detection of RNA TBE virus, using PCR
in the tissue of the spinal cord and the pons varolii.
High virulence of the virus is proved in experiments
on mice. In this case, the role in the pathogenesis of
T-cell immunity, which may have had a significant
defect, has not been fully studied.

Insufficient protective activity of vaccines some
authors [19, 29] associate with differences in an-
tigenic and genetic properties of strains used for
preparation of vaccines and circulating in the terri-
tory of the Russian Federation, as commercial vac-
cines are prepared on the basis of the Far Eastern
or European subtypes, and Siberian is dominant in
nature [30].

Experimental study of the issue gives ambigu-
ous results. Thus, G.N. Leonova and co-authors after
a study of the blood serum of people who repeatedly
vaccinated with various vaccines, concluded that the
immunological efficacy of all vaccines regarding and
Far Eastern subtype of TBE virus [31]. According to
L.L. Terekhina and co-authors, vaccines from strains
of European and Far Eastern subtypes of TBE virus
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IUIEKCHOM U3y4yeHnH 3 deKTa BCeX 4 pa3peleHHbIX
K npuMeHeHHIO B PO BakIVH B ONBITaX HA MBIIIAX
YCTAaHOBWJIM, YTO 3AIUTY MBIIIEH MPOTUB 3apake-
HUST CUOMPCKUM MTOATUIIOM 00ECIIeUnBAIH TOJIBKO 3
U3 4 BaKIIUH: MOCKOBCKAasi, aBCTPUIICKAasA BAaKI[UHBI U
«DHIEBUP», TOT/IA KaK «JHIEmyp» ObL1a HeadhdeK-
TrBHa [8]. B ombiTax Ha 00€3bgHAX U XOMAKAX ITOKA-
3aHO, YTO TPOGUIAKTUUECKOE BBEJIEHHE BaKIIMHBI
JIAJIBHEBOCTOYHOTO IO/ITUIIA HE MPENSATCTBYET JJIH-
TEJIbHOU MEPCUCTEHIUN IIITAMMOB CUOMPCKOTO O/~
THIIA, YTO MOKET 00yCIOBUTH PA3BUTHE XPOHUUECKO-
ro K9 [33, 34].

TeMm He MeHee BaKIIUHALWSA OCTAETCS BAXKHBIM
cpencTBoM creruduyeckoi npodmiaktTuku K9 s
3alUTHl JIIOJIeN, MpeOBbIBAIOIINX HA TEPPUTOPHH,
T/Ie PETYJIAPHO MPOUCXOAT 3aPa’KeHMsA, U TT03BOJIA-
eT 3HAUYUTEJIbHO CHUBUTD YEIbHBIA Bec (OPM C MO~
paxenuem [THC y uadunuposanubix BK3 [27, 35].
Bo3MorkHO, penieHueM Mpo6JeMbl Pa3BUTUS Ova-
roBbIX (DOPM y BAaKI[MHUPOBAHHBIX ObLIIO OBI 00513a-
TEJIPHOE HCCIIEZIOBAaHUE TUTPA AHTUTEJ TIEPE, ITH/I-
CE30HOM U JIOIIOJTHUTEJIBHOE BBEJIEHUE UMMYHOTJIO-
OyrHa Uu OyCTEPHOU 1035l BAKIIUHBI JTUIIAM C HU3-
KHUM TUTPOM aHTHUTEJL.

CusibHast JOCTOBEpPHAs OTPHUIIATENIbHAA KOp-
peISIOHHAsA CBA3b ¢ 3abosieBaeMocThbio KO Takike
YCTAHOBJIEHA JJIsl TLIOIIAN aKapUITUAHBIX 00pabo-
TOK Ha Teppuropunt PO (r = —0.82, p < 0.05), KOTO-
past ¢ 2002 1o 2016 T. BBIPOC/Ia IOUTH B 10 pas (c 17
277.5 10 176 000 ra) [11].

HecMmoTpst Ha 3HAUNTEIHHOE CHIKEeHME 3a00J1e-
Baemoctu KO B P® B mocyemHue zBa JIeCATHIETHUSA,
JIeTaJIbHOCTh Tpu KO cHU3WIACh HE3HAYUTEJIHHO: B
1998—2006 rT. 0OHa BapbupoBasua oT 1.3 10 1.6 %, B
2007—2016 IT. — 0T 0.1 710 1.7 % [11]. CMY J1eTayibHO-
CTH B 2007—2016 TIT. cocTaBuiI 1.2 %. JlocToBepHOU
KOPPEJIAIUOHHOU CBSA3H JIeTaTbHOCTH OT KO B PD ¢
ypoBHEM 3a06071€BAEMOCTH HE YCTaHOBJIEHO (I = 0.25,
p > 0.05) [11].

3AK/IIOUEHMUNE

KiremeBoii sHIIEDATINUT, YIUTHIBAS €T0 IIHIPOKYIO
pacupocTpaHeHHOCTh Ha TeppuTopuu P®, Bo3MOK-
HOCTb Pa3BUTHUS TSKEIBIX (GOpM O0JIE3HU, COITPOBO-
JKIAIONUXCSA WHBUININ3ANNEH, a TAKXKE €KEr0THO
perucTpupyeMsle jeTaJbHbIE HCXO/IbI, IO-IIPEKHEMY
IIPEJICTaBIIAET CEPhE3HYIO MIPOOJIEMY JIIA 3/[PaBOOX-
panenus crpansl. Ha ypoBens 3a6oseBaemoctu K9
B PO nocToBepHO BiIMsAET OXBAT HACeJIEHUS BaKIU-
HONPOUIAKTUKON, a TaKKe yBeJMUYeHUe IUIONIa-
U aKapunuaHbIX 00paborok. CepompoduiakThka
ocTaeTcs OTHUM U3 HauboJsiee IOy IPHBIX METO/I0B
PO IUIAKTHKY, HO COXPAHAIOTCA CIydau 3abosieBa-
HUA, B TOM 4YHCJIe ¢ pa3BUTHEM 04aroBbix ¢popm K3,

in experiments on mice were protected from vari-
ous subtypes of TBE virus, including Siberian [32].
0O.V. Morozova and co-authors in a comprehensive
study of the effect of all 4 vaccines allowed for use
in the Russian Federation in experiments on mice
found that the protection of mice against infection
with the Siberian subtype provided only 3 of 4 vac-
cines: Moscow, Austrian and “Encevir” vaccines,
while “Encepur” was ineffective [8]. In experiments
on monkeys and hamsters it is shown that prophy-
lactic introduction of the vaccine of the Far Eastern
subtype does not prevent long-term persistence of
strains of the Siberian subtype that can cause devel-
opment of chronic TBE [33, 34].

Nevertheless, vaccination remains an important
means of specific prevention of TBE for the protec-
tion of people staying in the territory where infections
occur regularly, and can significantly reduce the pro-
portion of forms with CNS lesions in people infected
with TBE virus [27, 35]. Perhaps the solution to the
problem of the development of focal forms in vacci-
nated could be a mandatory study of the titer of anti-
bodies before the season of epidemics and additional
introduction of immunoglobulin or booster dose of
vaccine to persons with low titer of antibodies.

A strong significant negative correlation with
the incidence of TBE has also been established for
the acaricide treatment area in the Russian Federa-
tion (r = —0.82, p < 0.05), which increased almost
10-fold from 2002 to 2016 (from 17 277.5 to 176 000
ha) [11].

Despite a significant decrease in the incidence
of TBE in Russia in the last two decades, mortality in
TBE decreased slightly: in 1998—2006 it varied from
1.3t01.6 %, in 2007—2016 from 0.1 to 1.7 % [11]. Aver-
age long-term mortality level in 2007—2016 was 1.2 %.
There was no significant correlation between mor-
tality from TBE in Russia and morbidity (r = 0.25,
p > 0.05) [11].

CONCLUSION

Tick-borne encephalitis, taking into account its
wide prevalence in the territory of the Russian Fed-
eration, the possibility of developing severe forms
of the disease accompanied by disability, as well as
annual deaths, still poses a serious problem for the
country’s health care. The level of TBE morbidity in
Russia is significantly affected by the coverage of the
population with vaccine prophylaxis, as well as the
increase in the area of acaricide treatments. Seropro-
phylaxis remains one of the most popular methods of
prevention, but there are still cases of the disease, in-
cluding the development of focal forms of TBE, even
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Jlake TIPYU CBOEBPEMEHHOM ITPOBEZIEHUN ITPODIIIAK-
TUKH. B CBA3U ¢ 3TUM HEOOXOMO BHEJ[PEHUE Me-
TO/IOB OIIpeZie/IeHUs J103bl BUPYyCa, MOJIyYeHHOH IpU
VKycCe, a TaK}Ke MacCOBO€ IIPOM3BOJCTBO BBICOKOTH-
TPAXKHOTO UMMYHOIJIOOyInHA B PO.

Kondaukr nHTEpEeCcOoB. ABTOPHI 3a5BJIAIOT 00
OTCYTCTBUM KOH(QIIMKTA UHTEPECOB.
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with timely prevention. In this regard, it is necessary
to introduce methods for determining the dose of the
virus obtained from the bite, as well as mass produc-
tion of high-titer immunoglobulin in the Russian
Federation.
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