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Abstract

Introduction. Tick-borne encephalitis is an urgent vector-borne disease, caused by Ixodidae ticks bites and consuming
row goat and cow's milk infected with TBE virus. TBE incidence in Kazakhstan is cyclical, which is associated with the
epidemic process and social factors affecting the foci of infection. The appearance of a new focus of infection is noted. Over
the last 10 years the average long-term incidence rate amounted to 0.19 per 100000 people.

Methods. The purpose of this study was to describe and evaluate the existing surveillance system for TBE in
Kazakhstan. We investigated TBE surveillance in Kazakhstan by studying the main documents of the system: official data on
morbidity, case reports, guidelines and regulatory legal acts, annual reports of territorial Departments of sanitary and
epidemiological control.

Results. The results of the study revealed some gaps, such as shortage or low qualification of personnel, the speed of
information transfer between the levels of the system, the lack of a systematized electronic database, the low level of usage
of statistical methods in the analysis and interpretation of the collected data.

Conclusion. Since the results of the study were revealed to public health makers, there was improvement of the TBE
surveillance system. In last year studies have been actively conducted, forecasting of the epidemiological situation was
performed, and recommendations for preventive measures were issued.
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! Hay4Ho-npakTU4eCKUi LIEHTP CaHMTapHO-3NUAEMUONOrMYECKON IKCNepTU3bl U MOHUTOpPUHra, ®unuan
HauuoHanbHoro UeHTpa OGI.Ll,eCTBeHHOFO 340poBbA MMHMCTGPCTBa 34paBooXpaHeHus PeCI'IyG.HMKM
KasaxcTaH, r. Anmatbl, Pecny6nuka KasaxcraH.

Beepenne. Kneweson oHuedanut — akTyanbHoe [nns KasaxcraHa oOCTpoe TpaHCMUCCWBHOE 3aboneBaHue,
BbI3bIBAEMOE YKyCaMu WKCOAOBbIX KNeLen 1 ynotpebneHnem B nuLLy KO3bero 1 KOpOBbErO MOSIOKa, 3apaXeHHOr0 BUPYCOM
kneLeBoro aHuedanuta. B KazaxctaHe 3aboneBaemMoCcTb HOCUT LIMKIMYECKMI XapaKTep, YTO CBSI3aHO C 3NUAEMUYECKUM
NpoLIECCOM U coumanbHbIMK hakTopamu, BIUSKOWMMU Ha ovark uHdekuun. OTMevaeTcs MosiBEHWe HOBbIX 04aroB
nHpekumn. 3a nocnegnue 10 NeT cpedHWii [ONTOCPOYHbIA MokasaTenb 3aboneeaemocTs coctaun 0.19 Ha 100 000
yenosek. Llenbto uccnepoBaHnst Obino onucatb M OLEHUTb AENCTBYIOLIYID CUCTEMY 3NMAHAZ30pa 3a KIeweBbiM
3Huedanutom B Pecnybnnke KasaxcraH.

MeToabIl. Mbl onucanu cuctemy anuaHaa3opa 3a krnewesbiM 3Huedanntom B Pecnybnnke KasaxctaH. Mpu onucanum
MCMOMNb30BaNMCh OCHOBHbIE [JOKYMEHTbI CUCTEMbI: OuLManbHbIe JaHHble O 3a00NeBaeMoCTH, OTYETHI O BEPOSTHbIX U
NOATBEPXAEHHbIX Chy4yasX, HOPMATMBHO-NPABOBble aKTbl, E€XErodHble OTYeTbl TEpPUTOPUArbHbIX [enapTamMeHToB
CaH1TapHO-3MMAEMMUOIIOTMYECKOro KOHTPONS.

Pe3synbTatbl. PesynbTaTbl UcCnegoBaHus BbISBUNM HEKOTOpble NMpobenbl, Takie Kak HexBaTka Mnu HegocTaTouvHas
NOAroTOBKa CMELManucToB B CUCTEME, HWU3Kas CKOPOCTb nepedayn UHMOpMaLMK MEXay YPOBHSMU CUCTEMbI, OTCYTCTBUE
CUCTEMATM3MPOBAHHOM 3MEKTPOHHOM 0asbl [AHHBIX, HU3KWA YPOBEHb WMCMONb3OBAHWS CTaTUCTUYECKUX METOAOB MpU
aHanuae 1 MHTepnpeTaLmm cobpaHHbIX AaHHbIX.

3akntoyeHne. C Tex nop kak pesynbTaThl UCCNefoBaHus Obinv [OBEAEHbI A0 CBEAEHWS OpraHoB OOLLECTBEHHOrO
30paBOOXpaHeHus, CucTema anuaHagsopa Obina ycoBeplieHCTBOBaHa. B mocnmemHWin rog  akTMBHO NPOBOZSATCS
MCCNeaoBaHuUs, OCYLLECTBNAETCA NPOrHO3MPOBaHWE 3MUOEMWONOrNYECKON CUTyaLuu, W BbIAAKTCA PEeKoMeHpauun no
NpocMNaKTUYECKUM Mepam.

Knroyeenie cnosa: Knewesol sHuegpanum, Ukcodoesle knewu, Cucmema anudHad3opa, TBE.
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Tyvingeme
KA3AKCTAH PECNYBJIMKACbLIHAOAfFblI KEHE SQHUE®AJIUTIH
ANMUAEMMUONOrUANbIK KAQBAFAJIAY XXYMUECI, 2019-2021 k.
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1 KP OCM «Korampbik geHcaynblK caktay ynTTbik opTanbifbi» LLXKK PMK «CaHuTapusinbik-
annpgeMunonoruanbliK capantaMa >X9He MOHUTOPUHT FbiTbIMU-NPAaKTUKalbIK opTanbifbi» (t)vmuanbl,
Anwmartbl K., KasakctaH Pecny6nukachbil.

Kipicne. Kene aHuedanuTi - ukcop KeHenepiHiH LUafyblHaH XoHe KeHe 3HUedanuTi BUPYCbIH XYKTbIpFaH eLki MeH
CMbIp CYTiH TYTbIHYAAH TybIHOANTbIH KasakcTaH yLUiH ©3eKTi XiTi TpaHcMuceuBTi aypy. Kasakctanaa 6yn aypyablH, LUKk
cunatel 6onagbl, 6yn anuoemMusnbIK NPOLECKe XOHe WHPEKUMS OLaKTapblHa ocep €TETiH aneymeTTik haktoprnapra
BaitnaHbICTbl. VIHGEKUMSHBIH, XaHa oLakTapbiHbiH, nanaa 6onysl bankanagbl. CoHfbl 10 Xbinga CbipKaTTaHYLUbINbIKTbIH,
opTawa y3ak Mmepaimai kepcetkiwi 100 000 apamfa wakkaHga 0.19 kypangbl. 3eptTeydiH MakcaTbl KasakcTaH
PecnybnukacbiHgarb! keHe HUedanuTiH KagaranayoblH KongaHbICTaFbl KyeciH cunatTay xaHe baranay 6ongbi.

Matepnangap meH agictep: bi3 KasakctaHgarbl keHe 3HUedanuTiH anuakagaranay XymeciH cunattagblk. bis
XYWEHIH, Heriari MblHa Ky)KaTTapblH KoNAaHabIK: ChIpKaTTaHyLLbIMbIK Typanbl pecMu AepekTep, bIKTUMar XoHe pacTanfaH
XaFgannap Typanbl ecentep, HOPMaTWBTIK-KYKbIKTbIK aKTinep, ayMakTblK CaHUTapusinbiK-anugeMuonorusnblk Hakbinay
AenapTaMeHTTEpIHIH XblN CalblHFbl eCENTEP.

Hotuxenepi: 3eptrey HoTxenepi Xylede MamaHgapAblH, XeTicneywiniri Hemece AaspnbIFbIHbIH, XKeTKiMiKCi3 6onybl,
Kyle [OeHrennepi apacbiHga aknapatTbiH, Gepiny XbinaamabiFblHbH, TOMEHAIM, KYMEeNeHreH 3NeKTPOHAbIK AepekTep
BasacbiHbIH 6onmaybl, X1HamnFaH AepekTepai Tangay KeHe UHTepnpeTaumsanay KesiHae cTaTucTuKanblk 9aicTepai KongaHy
LEHTeNiHiH, TOMeHAiri cuaKTbI Kenbip ONKbINbIKTapAbl aHbIKTagb!.

KopbITbiHAbI:  3epTTey HOTWXKenepi KOFamablK AEHCaynblK CakTay opraHgapbiHa ManimgenreHHeH Gepi
anuaKaparanay xymeci xeTingipingi. KeHe aHuedanuTiHiH, MOHUTOPUHTIH BekiTy Typanbl ByipbIKTLIH x0backl XongaHasl,
2019-2021 xbingapparbl pacTanFaH Xafgannap OoMblHILA 3nekTpoHablK 6a3a Kypbinabl. COHFbI Xbinbl 3epTTEynep
Bencenai Typae Xyprisinin xatbIp, ANMAEMUONOTUANbIK axyanabl bomkay xy3ere acbipbinagbl XaHe angbiH any wapanapbi
BoiibiHWa ycbiHbIMaap Gepinyae.

TyliHdi ce3dep: KeHe aHueghanumi, Mikcod keHenepi, Anudemuonoausnbik Kadaranay xyteci, TBE.
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INTRODUCTION infection of TBE and Lyme disease are registered. TBE

Tick-borne encephalitis (TBE) is a transmissible incidence in Kazakhstan is cyclical, which is associated with
infectious disease resulting from the bite of ixodid ticks and  the epidemic process and social factors affecting the foci of
from consuming raw goat and cow's milk infected with the infection [4-5, 10].
TBE virus. TBE is common in forest and forest-steppe Ixodid tick species composition, virus incidence,
zones of temperate climates. The distribution area of the =~ abundance in nature, and cases of tick bites affect the level
TBE virus covers a vast territory of the Eurasian continent,  of incidence among the TBE population. The number of
including Europe, Russia, Far East Asia, and Japan. About  people exposed to tick bites coincides with the ixodid ticks’
10-12 thousand cases of TBE have registered annually in periods of activity in the foci (Figure 1). Annually the amount
the world, but according to WHO data, the incidence may s up to 13 thousand people, of which 40-50% are children.
be significantly higher due to the sub-clinical course of  Up to 70% of tick bites are registered in the East

cases in endemic areas [1-3, 6, 17, 23]. Kazakhstan and Almaty regions which are historically
Over the last 10 years, 344 cases of TBE were endemic [11, 14, 13, 24].
registered in the Republic of Kazakhstan (hereinafter — Recent studies indicate the spread of the TBE viral area

Kazakhstan), including 3 deaths, with a maximum incidence ~ and vectors beyond the endemic territories in Kazakhstan.
rate of 0.27 per 100000 people in 2016 and a minimum of  There is registration of TBE cases in previously non-
0.13 per 100000 people in 2021. The average long-term  endemic territories: Akmola (since 2010), Kostanay (since
incidence rate amounted to 0.19 per 100000 people.  2015), and North Kazakhstan regions (since 2018) (Figure
Annually 25-35 cases of TBE and 1-2 cases of mixed  2)[12, 15-16, 20-21].
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Figure 1. Tick-borne encephalitis incidence and people exposed
to tick bites in an endemic area, Kazakhstan, 2012-2021.
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Figure 2 - Tick-borne encephalitis endemic area based on 2019-2021 morbidity data, Kazakhstan.

Based on the above, TBE is a concerning infection in
Kazakhstan and is under epidemiological surveillance. The
surveillance system in the country has changed significantly
since 1991-1993, due to the widespread alignment and
collection of data, usage of computer equipment, and
modern technologies.

The main purpose of TBE surveillance is to study the
spread and predict epizootic and epidemic manifestations in
natural foci to implement control and preventive measures

[8]. The entire population of endemic regions of the country
is under supervision.

TBE cases are detected due to passive surveillance. The
possible definition of a TBE case is not used. For the diagnosis
of a probable TBE case corresponding clinical picture and
epidemiological data is essential (bite and/or contact with a tick
and/or visit an endemic region within 3-30 days before the
symptoms). Healthcare worker (hereinafter — HCW) after
making a preliminary diagnosis "Probable TBE case", enters
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the patient’s data into the medical system, and submits an
emergency notification to the CSEC's district territorial division.
Probable cases are required to undergo laboratory diagnostics
to confirm or dismiss TBE [9].

CSEC district territorial division’s specialists conduct an
epidemiological investigation of each TBE case, followed by
a completion examination form of infectious disease. They
send an urgent and final report to the CSEC head
department and SPC SEEM.

TBE is confirmed by positive laboratory results:
detection of IgM antibodies to the TBE virus by ELISA in
blood serum or cerebrospinal fluid; a fourfold or more
increase in the IgG titer to the TBE virus; detection of the
TBE virus RNA by PCR. Samples investigation is carried
out in clinical diagnostic laboratories and CSEC'’s territorial
laboratories of the "National Centre of Expertise"
(hereinafter — NCE).

During the epidemic season, HCWs in endemic areas
record people exposed to tick bites. Emergency prevention

Ministry of Health
| Information obtained from monitoring |
|
CSEC NCPH
| Information obtained from monitoring
| | |
SPC SEEM
I Information obtained from monitoring J
|

CSEC’s regional territorial division

'S

I Weekly/Monthly reports I

CSEC's district territorial division

k>

| Aggregated data related to Weekly/Monthly monitoring |
|
Healthcare facilities or National Centre of Expertise

21-day monitoring, after immunoglobulin
prophylaxis

L 2

Persons exposed to tick bites/ Collected tick samples

Information transmission steps on collected ticks/ticks’ bites

is carried out for persons who have reported tick bites in
endemic areas, as well as in the case of a positive result of
the tick for the TBE virus. Yearly data show 90% coverage
of prophylactic immunoglobulin treatment in bitten
individuals. Persons who do not receive immunoglobulin
mostly are previously vaccinated, live in non-endemic
territories, and/or have medical contraindications. There is
also preventive immunization among persons living in
natural foci, as well as decreed groups and people entering
endemic territories.

To fulfill surveillance tasks during the epidemic season
CSEC’s territorial division and SPC SEEM conduct weekly
and monthly monitoring. Due to weekly monitoring data are
collected and analyzed on TBE cases, tick bites, and
laboratory studies. Data is collected by demographic,
epidemiological, clinical manifestation and preventive
measures characteristics. Information is transmitted in
aggregated form along the "vertical" line from the lower to
upper departments of the surveillance system (Figure 3).
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Notes: CSEC - Committee of Sanitary and Epidemiological Control of the Ministry of Healthcare of Kazakhstan,

SPC SEEM - Scientific and Practical Centre of Sanitary Epidemiological Monitoring,
NCPH - National Center of Public Health

Figure 3. Information steps in Tick-borne encephalitis surveillance system in Kazakhstan.

As part of surveillance monthly entomological
monitoring is also carried out. The phenology and biology of
ixodid ticks’ observations and collection of ticks at stationary
points in nature are carried out by CSEC’s district territorial
divisions and NCE laboratories’ specialists. In 2012 to
justify preventive measures introduced ticks collection from
an exposed person. Collected ticks are examined to
determine the species composition and tick virology rate.
Aggregated data is sent to SPC SEEM monthly.

As part of TBE surveillance, CSEC's district territorial
divisions provide data on extensive reporting forms on TBE
epidemiology, clinical picture, diagnosis, entomological
data, and anti-epidemic and acaricidal measures. SPC
SEEM collects, analyses, interprets, and disseminates

74

surveillance data at the national level. During supervision,
a descriptive epidemiological analysis, assessment, and
forecasting of the epidemiological situation are performed,
and recommendations for preventive measures are issued.

The combination of socioeconomic and climatic factors,
expansion of foci, and susceptible hosts actively contribute
to the occurrence of TBE cases, while the natural focality of
TBE creates conditions for the widespread of the disease in
previously non-endemic areas. The latest published data
confirm the increase in morbidity and the need for further
scientific research, which is an important component of the
surveillance system [28].

The purpose of this study was to describe and evaluate
the existing TBE surveillance system in Kazakhstan.
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Methods

We conducted an evaluation study of the TBE
surveillance system in Kazakhstan following the Guidelines
for Evaluating Surveillance Systems developed by the
Centers for Disease Control and Prevention (hereinafter —
CDC) in February-April 2022 [7].

We used 2019-2021 weekly, monthly, semi-annual, and
annual reports, morbidity data, of the territorial division of
the Committee of Sanitary and Epidemiological Control of
the Ministry of Healthcare of Kazakhstan (hereinafter —
CSEC) of the endemic area and the "Scientifical and
Practical Center of Sanitary Epidemiological Monitoring",
National Center of Public Health (hereinafter - SPC SEEM).
We used the following normative legal acts: Order No. KR
DSM-44 "Sanitary and epidemiological requirements for the
organization and implementation of sanitary, anti-epidemic
and preventive measures to prevent parasitic diseases",
Order No. RK DSM-169/2020 "On approval of the rules for
registration and investigation, record keeping and reporting
of cases of infectious, parasitic diseases and (or) poisoning,
adverse events after immunization”, Order No. 623 "On
approval of standards in areas of medical activity to identify
cases of especially dangerous human infections during their
registration”, Order No. 9 "Clinical protocol for the diagnosis
and treatment of tick-borne encephalitis". To obtain
additional information, we consulted with territorial
surveillance department officials.

Tests for statistical significance were not carried out.
The description of the system was studied against the
following attributes: simplicity, flexibility, timeliness, stability,
and representativeness. Each attribute, depending on its
completeness, was evaluated as good or bad.

Results

Simplicity

The TBE surveillance system in Kazakhstan is relatively
complex. The usage of the TBE standard case definition is
complicated by the nonspecific clinical manifestations, low
alertness of medical workers both in endemic and high-
potential prevalence areas, and lack of epidemiological
connection to TBE foci. It is complicated to identify probable
cases of tick-borne encephalitis.

The system has several reporting levels, and e-mail is
used to transmit information. Data is stored locally at each
level in excel format and aggregated by SPC SEEM. The
Electronic Integrated Disease Surveillance  System
(hereinafter — EIDSS) is being implemented, but it is not
currently used for TBE surveillance. In this regard, it is
difficult to quickly transmit information from one to another
level of the system due to absence of unified electronic
database.

At the same time, there is an insufficient level of training
for conducting operational and retrospective analysis using
modern epidemiological methods at regional and district
levels. While in shortage of parasitological and
entomological specialists, their functions are performed by
epidemiologists or sanitary doctors who do not have
appropriate training.

Flexibility

Since TBE surveillance is fully coordinated and funded
by the Ministry of Health (hereinafter - MH), all changes
occur quickly and are fully implemented. In general, the
TBE surveillance model is identical to other infectious
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disease surveillance and can be easily adapted for any
health-related condition.

Data quality

Most of the information is fully provided in reports form.
Specialists at different levels are well-trained in filling out
the relevant forms. At the same time, there were isolated
issues related to updates in data collection forms. As the
analysis showed, there is no approved form for urgent
reports. There was a lack of reliable information in CSEC's
regional territorial divisions’ urgent reports about TBE
cases, such as place of tick exposure, date of onset of the
symptoms, concomitant diseases, etc. Consequently, the
lack of information in the reports affects the quality of the
analysis.

Despite the approval of regulatory documents in the
system, there have been cases of incorrect use of the
standard case definition, including diagnosing a "Suspected
case of tick-borne encephalitis".

Information exchange from one level of the system to
another is carried out manually using paper and electronic
resources. Collected information ensures the planning and
adjustment of existing preventive and anti-epidemiological
measures for TBE.

TBE surveillance data is used in planning preventive
measures and in research projects of MH and other non-
governmental organizations. MH managed to use the legal
norms of the country and the penalties for non-submission
and/or incomplete presentation of data to perform this task.

Representativeness

The surveillance system mainly covers the population of
endemic territories of the country. TBE cases, due to the
nonspecific symptoms, could be missed in non-endemic
territories. Therefore, it cannot be said that the system is
representative of the entire Kazakhstan population.
Nevertheless, the data collection forms include
demographic, epidemiological, clinical, and diagnostic data
that can fully describe the affected population.

According to the 2019-2021 CSEC'’s regional territorial
divisions’ data, there was a decrease in confirmed cases
(referred to as cases) of TBE: 2019 — 35 cases, 2020 — 31
cases, and 2021 — 24 cases. Similarly, during this period,
there was a decrease in the number of people exposed to
tick bites - from 13 to 9 thousand people.

Studies of ticks for virus transmission and determination
of the species composition are carried out concerning ticks
collected in nature by CSEC’s district territorial divisions’
specialists and NCE specialists. At the same time,
determining species composition is non-systematic due to
the lack of entomologists in the administrative territory.
Studies for the detection of TBE virus antigen are carried
out mostly using the ELISA method, to a lesser extent —
PCR. In 2021, the number of PCR studies significantly
increased compared to previous years up to 380 specimens
collected in nature and 579 taken from exposed persons.
The effectiveness of the studies conducted differs
significantly in comparison to research methods and years
(Table 1). Determination of the species composition due to
the 2019-2021 period was carried out only in the Almaty
region. The species composition was represented by Ix.
persulcatus, D. marginatus, and D. reticulatus. In other
areas, species composition was not identified due to a lack
of entomologists.
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Table 1.
Ixodic ticks’ investigation for TBE virus by ELISA and PCR methods, Kazakhstan, 2019-2021.
ELISA PCR
Ticks Ticks Ticks Ticks
Year . collected from exposed . collected from exposed
collected in nature collected in nature
people people
Total Pos* % Total Pos* % Total Pos* % Total Pos* %
2019 1293 18 14% 454 73 16,1% 61 0 0% 62 5 8,1%
2020 7796 5 01% 437 4 0,9% 69 0 0% 28 3 10,7%
2021 7614 0 0% 720 32 4,4% 380 0 0% 579 5 0,9%
*Positive

The main problem in carrying out entomological
monitoring is  providing the collection, species
determination, and trackihg by NCE laboratories’
specialists, who mostly, do not have special entomology
training. According to monthly data, the species’
composition was not always determined. The latest
phenological observation data for 2020-2021 show certain
changes in the onset of the main TBE carriers, associated
mainly with natural and climatic factors, which requires
regular observations. However, due to the lack of
entomological specialists, a potentially unfavorable situation
is developing in terms of TBE incidence.

Timeliness

According to the 2019-2021 annual reports, 60% of TBE
cases sought medical help 1-7 days after the onset of
symptoms, third of cases sought medical help 8-10 days
after the onset of symptoms. A few cases were referred to a
month after the onset of symptoms. This is a consequence
of the population's low alertness and the remoteness of
people from medical organizations. The diagnosis of a
"Confirmed case of tick-borne encephalitis" was made in
50% of cases three days after hospitalization, which
indicates low alertness of HCW in identifying probable TBE
cases.

In addition, during the 2019-2021 epidemic season,
there were cases of delays in weekly and monthly reports
from the CSEC's regional territorial divisions, which was
due to the high load of specialists in implementing
preventive measures against COVID-19.

Discussion

In general, we assessed TBE surveillance as a
complex, flexible and acceptable system. The system
detects cases among people and monitors people exposed
to ticks’ bites and vectors. Within surveillance, anti-epidemic
and preventive measures are being implemented, data
collection, interpretation, and dissemination are being
carried out, and studies are being conducted. EIDSS is
being implemented. However, there were some gaps.

During the assessment, we found an insufficient
number of trained parasitologists and entomologists.
Certain difficulties arose due to the multilevel nature of the
system. When there is yet no integrated system for data
entry and storage, there were delays in transferring data
from one level to another, and there were differences in the
transmitted data.

The nonspecific clinical manifestations and the
subclinical course of TBE cases make it difficult to identify
probable cases. In this regard, there may be omissions of
TBE cases, especially in the high-potential prevalence
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areas. Registered mixed TBE and Lyme borreliosis cases
indicate the combined circulation of pathogens and the
necessity for mandatory confirmation of the diagnosis by
molecular methods [18-19, 26-27].

Recent surveillance data for TBE in European countries
noted a significant increase in incidence in the period 2020-
2021. At the same time, the decrease in incidence and
persons exposed to ticks’ bites in Kazakhstan could be due
to the influence of restrictive measures during the COVID-
19 pandemic: decreased outings to nature and contact with
TBE foci. There also was an increased burden on
healthcare facilities (HCF), including laboratory services,
when the alertness of medical, laboratory, and surveillance
workers was directed against COVID-19 [22, 25].

Conclusion

Due to changing trends in the epidemic process,
expansion of information resources, the emergence of new
foci, and a combined circulation of tick infectious
pathogens, there is a necessity for continuous improvement
of the TBE surveillance system.

Special attention should be paid to strengthening the
personnel potential of the surveillance system in terms of
training at all levels of the system on TBE issues. It is also
necessary to encourage the use of analytical epidemiology
methods in the preparation of an annual report, as well as
the use of geoinformation systems and interactive
technologies to monitor the activity of foci of infection. The
effectiveness and quality of the surveillance system are
influenced by the involvement of epidemiological research
institutes  to  conduct  epidemiological  seminars,
conferences, and studies.

Since the results of the study were revealed to public
health makers, there was improvement of the TBE
surveillance system. Last year studies have been actively
conducted to evaluate the risk factors and vectors of TBE in
high-potential prevalence area in Kazakhstan. While
surveillance forecasting of the epidemiological situation is
performed, recommendations for preventive measures are
issued.

As conclusion, we recommend further studying the
surveillance system at the HCF and laboratory levels and
expanding the active TBE surveillance in endemic and high-
potential prevalence areas.
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