THE

BE

l; ‘) () l( EIGHTH EDITION

Prof. Dr. Gerhard Dobler
Dr. Wilhelm Erber
Dr. Michael Broker
Dr. Lidia Chitimia-Dobler
Prof. Dr. Heinz-Josef Schmitt



Published by

Global Health Press Pte Ltd
50 Kaki Bukit Place

#04-01 Jean Yip Building
Singapore 415926

https://tbenews.com/tbe/

The TBE Book (8th Edition)
Copyright © Global Health Press Pte Ltd, 2025

All rights reserved. Without limiting the rights under copyright reserved above, no part of this publication may be
reproduced, stored in a retrieval system, or transmitted in any form or by any means (electronic, mechanical, photocopying,
recording, scanning, or otherwise), without the prior written permission of both the copyright owners and publisher of this
book.

The greatest care has been taken in compiling this book. However, no responsibility can be accepted by the publisher or
compilers for the accuracy of the information presented.

Where opinion is expressed it is that of the author and does not necessarily coincide with the editorial views of Global
Health Press.

While every effort has been made to contact copyright-holders of material produced or cited in this book, in the case of
those it has not been possible to contact successfully, the editors, authors, and the publisher will be glad to make
amendments in further editions.

Publication of this book was funded by Pfizer Inc.

ISSN: 2661-3980


https://id-ea.org/tbe/tbe-the-book/

List of Contents

Introduction
Gerhard Dobler, Wilhelm Erber, Michael Broker, Lidia Chitimia-Dobler, Heinz-Josef Schmitt - Editors

Chapter 1: Tick-borne human diseases around the globe
Tatjana Vilibi¢-Cavlek, Maja Bogdani¢, Vladimir Savié, Ljubo Barbié, Vladimir Stevanovi¢, Bernard Kaié¢

Chapter 2: Tick-borne-flavivirus serocomplex: phylography and bio-geography
Daniel Lang, Teemu Smura, Gerhard Dobler, Olli Vapalahti

Chapter 3a: Early TBE research in the Soviet Union: revisiting the narrative
Anna Mazanik

Chapter 3b: Short history of TBE research and the scientists behind it
Mirko Lange, Lidia Chitimia-Dobler, Gerhard Dobler

Chapter 4: TBE virology

Daniel RGzek, Kentaro Yoshii, Marshall E. Bloom, tErnest A. Gould

Chapter 5: TBEV-transmission and natural cycles
Lidia Chitimia-Dobler

Chapter 6: Pathogenesis of TBEV-diseases
Anna K Overby, Saravanan Thangamani

Chapter 7: Immunology of TBEV infection
Kyra D. Zens, Rahel Ackermann-Gaumann

Chapter 8: TBE in children

Malin Veje, Zane Freimane, Dace Zavadska

Chapter 9: TBE in adults

Johann Sellner, Petra Bogovic, Joanna Zajkowska

Chapter 10: TBE in animals
Martin Pfeffer, Michael Leschnik

Chapter 11: Diagnostic of TBEV-infections
Gerhard Dobler

Chapter 12: TBE-epidemiology by country — an overview
Wilhelm Erber, Michael Broeker, Gerhard Dobler, Lidia Chitimia-Dobler, Heinz-Josef Schmitt

14

23

33

42

52

71

90

106

118

124

140

155

163



Chapter 13: TBE by country — country data
e Austria: Karin Stiasny, Simon Raffl, Stephan W. Aberle, Judith H. Aberle

e Belarus: Oksana Hanenko, Natalia Kolomiets, Alla Dashkevich, Vlada Zapolskaya, Igor Stoma
e Belgium: Marjan Van Esbroeck, Tinne Lernout, Steven Van Gucht

e Bosnia and Herzegovina: Wilhelm Erber, Tamara Vukovi¢-Jankovi¢

e Bulgaria: Iva Christova

e China: Yang Junfeng, Heinz-Josef Schmitt

e Croatia: Tatjana Vilibi¢-Cavlek, Maja Bogdani¢, Vladimir Savi¢, Ljubo Barbi¢, Vladimir Stevanovi¢, Bernard Kaié¢
e Czech Republic: Petr Pazdiora

e Denmark: Anders Fomsgaard

e Estonia: Kuulo Kutsar

e Finland: Anu Jaaskeldinen, Heidi Ahman

e France: Yves Hansmann, Aurélie Velay

e Germany: Gerhard Dobler

e Hungary: Anna Nagy, Ferenc Schneider, Eszter Mezei, Andras Lakos

e Italy: Valentina Tagliapietra, Martina Del Manso, Flavia Riccardo, Anna Teresa Palamara

e Japan: Kentaro Yoshii

e Kazakhstan: Andrey Dmitrovskiy

o Kyrgyzstan: Wilhelm Erber

e Latvia: Dace Zavadska, Zane Freimane

e Lithuania: Auksé Mickiené

e Moldova: Olga Sofronie, Olga Burduniuc, Greta Balan

e Mongolia: Tserennorov Damdindorj, Uyanga Baasandagva, Uranshagai Narankhuu, Tsogbadrakh Nyamdorj,
Burmaajav Badrakh, Burmaa Khoroljav

o Netherlands: Johannes H. J. Reimerink, Hein Sprong, Margriet Harms, Chantal B.E.M. Reusken

o Norway: Rose Vikse, Urusha Maharjan, Arnulf Soleng, Heidi E.H. Lindstedt, Rikard Rykkvin, Kristian Alfsnes,
Ashild K. Andreassen

e Poland: Katarzyna Pancer

e Romania: Lidia Chitimia-Dobler, Adriana Hristea, Wilhelm Erber, Tamara Vukovi¢-Jankovi¢
o Russia: Sergey Tkachev, Maria Esyunina, Maria Syrochkina

e Serbia: Pavle Banovi¢

¢ Slovakia: Jana Kerlik

e Slovenia: Zoran Simonovi¢, Veronika U¢akar, Maja Praprotnik
e South Korea: Song Joon Young

e Sweden: Ake Lundkvist

o Switzerland and Liechtenstein: Kyra Zens

o Tunisia: Elyes Zhioua

e Ukraine: Iryna Kolesnikova, Khrysthyna Hrynkevych

e United Kingdom: Maya Holding, Gillian Ellsbury

Chapter 14: Public health aspects of TBE

Phunc Lang, Rahel Ackermann

Chapter 15: TBE vaccines licensed around the globe
Herwig Kollaritsch, Eva Maria Péllabauer

182
187
191
194
196
199
204
209
214
218

223
228
234
239
245
251
256
262
263
271
277

280

286
291

300
307
311
324
328
336
342
346
353
362
363
366

371

391



Chapter 13

TBE in Russia

Sergey Tkachev, Maria Esyunina, Maria Syrochkina

E-CDC risk status: endemic (/ast edited in May 2025, update for 2024: 1659 reported cases)

History and current situation

Tick-borne encephalitis (TBE) was first revealed in the Far-
East Taiga Forest in the Soviet Union in the spring-summer
season 1933-1935" and further investigated as of 1937 in a
large multidisciplinary expedition led by Professor Lev
Zilber, the Head of the Moscow Medical Virology
laboratory.”’ The expedition demonstrated that the disease
develops in humans after a tick-bite®, and the “Taiga Tick”
Ixodes persulcatus was established as the virus carrier. The
viral etiology of the disease was confirmed and for the first
time a strain of the TBE virus (TBEV) was isolated. The
natural clinical disease spectrum in humans and the
respective pathology were described and the effectiveness
of “immunoglobulin-therapy” was demonstrated.’ In 1937,
based on morphological studies TBE was assigned to the
group of neuro-infections as an independent nosological
en‘city.s’7

Vaccines against TBE have been available in Russia since
1939. Already in 1938 Kagan et al. developed the first
mouse-brain propagated, formalin-inactivated vaccine from
the Far East TBEV subtype “Sof'in” (1st generation of
vaccines).®*’ Vaccine field effectiveness was established at
the level of 98%, but the vaccine frequently induced
serious adverse events. Another vaccine, a live attenuated
product based on the Elantsev strain had not been licensed
due to severe complications (encephalitis) in the vaccinated
group.10 In 1950-1960 a 2nd generation of TBE vaccine was
introduced which used chicken embryonic cell culture for
virus reproduct'ion.11 Finally, in the 1980s another new type
of TBE vaccine was licensed in Russia which is currently still
in use — a concentrated purified lyophilized 3rd generation
vaccine.””"

Only two species of ticks are epidemiologically significant in
Russia: Ixodes persulcatus in the Asian part and some
additional areas in the Urals and European part (Sverdlovsk
and Yaroslavl regions) and [. ricinus in the European part. In
some regions, Dermacentor tick species were found to be
the main TBEV vectors (for example, Dermacentor
reticulatus (previously known as D. pictus) in Udmurtia™*’;
D. silvarum and D. nuttalli in the Altai Republic20 and the
Republic of Tuva’’; D. reticulatus, and D. marginatus in the
Zhiguliovsk Reserve, which is located in the central part of
Russia and inhabited by three species of ticks (/. persulcatus,
D. reticulatus, and D. marginatus), and the abundance and
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TBEV infection rate of Dermacentor ticks were found even
to be higher than those of I. persulcatus (4.3% vs. 1.4%,
respect'ively).22 Moreover, in a number of regions I
pavlovskyi ticks have been described as TBEV vectors.”***

Currently, TBEV is subdivided into three main subtypes- the
European (TBEV-Eu), the Far-Eastern (TBEV-FE), and the
Siberian (TBEV-Sib). The Siberian subtype dominance of the
TBEV (over 60% of endemic areas) in the Russian Federation
has been demonstrated by numerous virological and
molecular-genetic studies.””?’ The Far Eastern subtype is
found predominantly in the Far East, although it has been
found in other territories, including Western Siberia, where
it has been detected also in the blood of patients with tick-
borne encephalitis.”® The European subtype is most
commonly found in the European part of Russia, although
foci of the pathogen have been found in Western and
Eastern Siberia.”** Also, two putative TBEV subtypes
(Baikalian and “178-79-like” subtypes) were described in
East Siberia near Lake Baikal.”>*°It is believed that TBEV-Eu
infection usually results in a rather mild form of TBE with a
case fatality rate of <2%, TBEV-Sib infection is believed to
result in a generally mild illness associated with a non-
paralytic febrile form of encephalitis with the tendency
towards persistent TBE caused by chronic viral infection in
some cases, and TBEV-FE infection causes the most severe
forms of TBE.* Importantly, viral subtype is not the only
factor that may contribute to TBE severity, and both mild
and severe cases of TBE could be associated with the
infection by any of the TBEV subtypes.

Official reporting of TBE cases in the USSR started in 1944.
Fluctuations in TBE incidence had been observed because of
the changes within the natural and anthropogenic focies,
increased exposure to infected ticks, changes in the social
behavior (outdoors activities, extension of the “cultured”
areas, etc.), advances in diagnostics and well-designed
implemented preventive measures.’® Over time, two
disease peaks were observed in Russia (Fig. 1). In the mid-
1950s over 5000 cases were reported followed by a gradual
decrease of the incidence until 1970. This was explained by
human expansion into natural TBE foci as well as by
considerable progress in establishing the diagnosis by
improved laboratory methods. In 1965-1971 morbidity
decreased year by year mainly due to broadly used
acaricides (including DDT). From 1972 to 1991, however,
morbidity increased again to the level recorded in 1964,



perhaps because vector control had been canceled. Since
1992, a number of socioeconomic factors, including large-
scale allotment of land for garden plots and the growing
popularity of outdoor activities, have entailed a high risk of
tick bites for the urban population. As a result, the TBE
incidence reached the highest values ever recorded.'® TBE
peaked in 1996 and 1999 with incidence rates in these years
around 7.0 per 100,000 persons, resulting in more than
10,000 cases per year in the country.

Over the past 10 years, there has been a steady decline in
the incidence of TBE in Russia, for the period 2012-2022,
the average long-term incidence of TBE in the Russian
Federation was 1.3 per 100,000 - a decrease of 9.7%. The
share of children remained constant at 12-14% annually.
Forty-eight Russian regions with a population of about 66
million people are endemic for TBE. The following federal
districts play a decisive role in the formation of the
incidence of TBE in the country: Siberian, Volga Federal
District, Ural Federal District (Figure 1, 2).

The Reference Center for Monitoring TBE ranked the
regions of the Russian Federation by long-term average of
the incidence of TBE in 2012-2021, which made it possible
to distinguish groups of regions: 16 regions with high
epidemiological risk; 14 regions with medium TBE
incidence; 17 regions with low TBE incidence; 18 regions
where TBE cases were not registered. (MAP)™®.

To summarize the current TBE epidemiology data in Russia,
in 2022 there were 502,764 visits to medical centers due to
tick-bites (345,40 per 100,000), an increase of 12.6%
compared to 2021 (446,282 visits) that is also 6.7% above
the long-term average (469,950).>> Approximately 25% of
the cases occurred in children.

In the 2022 epidemic season, from April to October,
331,972 ticks taken from humans after tick bite and 62,706
ticks from environmental objects were examined for the
presence of TBEV markers by ELISA and RT-PCR tests. The
rates of TBEV infected ticks in those removed from humans
was 1.22% (long-term average: 2.12%); and in those from
the environment it was 1.57% (long-term average — 1.42%)/
(Fig. 3)*

In 2022 TBE incidence in Russia almost doubled compared
to the previous year (2021), amounting to 1.34 per 100
thousand population (in 2021 - 0.69 per 100 thousand
population)33, 1957 TBE cases were registered in 48
subjects, including 280 children under 17 years of age (0.92
per 100,000). In the structure of TBE cases, the age group of
50 years and older prevailed (47.2%), the share of children
under 17 years of age was 14.2%, the urban population was
65.5%, and the rural population was 34.5%. The main route
of transmission of TBE is by tick bites, 12 cases of
alimentary route TBEV infection were registered.32
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In the structure of TBE clinical manifestations, as in previous
years, the febrile form prevailed (61.9%), the second most
common form was meningeal (22.2%), and the share of
focal forms was 13.3%.32 In the period 2007-2022 342
deaths from TBE were registered, in 2022 — 60 deaths, in
2021 -17 deaths.

In 2022, 3.5 million people were vaccinated against TBE
(1,153,697 vaccinated and 2,347,877 revaccinated). At the
same time, 34 cases of the disease were registered in

vaccinated persons (11 of them in children), which
constitutes 1.7% of the total number of cases.*
Nonspecific prevention is common to all tick-borne

infections: acaricidal treatment of endemic territories by
special substances (cipermetrin 25% or analogues) is
regarded to be the main measure nowadays.37 In Russia, in
2012-2022 there was a trend towards an increase in the
area of acaricidal treatments of the most populated and
actively used by people areas (i.e. parks, camps and
recreation zones, hospital, hotels, school and kindergarten
territories) in endemic regions. The minimum coverage was
in 2012 (81,193 hectares), the maximum - in 2022 (246,255
hectares).*

Regional experience

The Middle Ural area is an active natural focus of TBE; TBE
cases have been recorded since the 1930s. The Sverdlovsk
region is a good example of a typical Russian TBE endemic
area. At present, all 94 administrative territories of the
Sverdlovsk Region are endemic for the TBE. In the 1990s in
the Sverdlovsk Region TBE changed from an occupational
disease to an infection connected to the course of human
household activities. TBE incidences in cities began to
exceed the incidence in the rural population. Long-term TBE
incidence dynamics in the Sverdlovsk region can be
separated into 5 periods:

e 1Ist period (1944-1953) — the incidence is recorded
mainly among rural residents; registered only clinical
forms; laboratory diagnostics was absent, there were
100-300 TBE cases annually;

e 2nd period (1953-1986) — TBE incidence increasing;
laboratory diagnostics detection of the subclinical
(inapparent) forms; increased number of TBE cases in
people in the cities; 200-750 TBE cases annually;

e 3rd period (1986-1989) — the period of acaricidal (DDT)
air spraying of the forests, TBE incidence decrease, <200
TBE cases per year;

e 4th period (1990-2000) — new TBE incidence increase
due to the restoration of the ticks population post-
abortion of the acaricidal air spraying. Change in the



immune status (both natural immunity obtained after
the contact with the virus and adaptive immunity due to
vaccination) of the population, change in patients’
characteristics. ldentification of subclinical TBE forms,
immunization of occupational risk group and start of the
routine adult immunization;

e 5th period (2000 to present) - TBE incidence decrease
associated with routine TBE vaccination of the adult
population and universal routine immunization of
children.®

Given the high incidence of TBE, vaccination has become a
leading preventative measure in the Sverdlovsk region. Four
tactics of vaccination were implemented in the Regional
Immunization Program (Fig 4):

- 1990-1996 - Selective specific TBE vaccination -
immunization of the occupational risk groups;

- 1997-2001 - Adult population routine TBE vaccination;

- 2001-2008 - Routine children > 7 years of age
vaccination and mass immunization of adults;

- 2008 to present - Universal routine vaccination of
children from 15 months of age and mass
immunization of adults.*

Chapter 13: TBE in Russia
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The tactics of universal routine immunization of the
population over the age of 15 months in combination with
“catch-up” immunization of adults provided an increase in
the level of vaccination against TBE from 35 to 87% (Fig. 5)
and led to an TBE incidence decrease. 98% TBE vaccination
field effectiveness in 2016 (Fig 6).>%%>*
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Overview of TBE in Russia

Viral subtypes, distribution
Reservoir animals

Infected tick species (%)

Dairy product transmission

Mandatory TBE reporting

Other TBE surveillance

Special clinical features®

European, Siberian, and Far Eastern TBEV subtypes
Vertebrate reservoir animals assumed

2,1% infected tick from people after tick bite

1,6% infected tick from natural foci*

Rare (goat, cow milk)

TBE case definition:

The diagnosis of tick-borne encephalitis is made based on information about tick bite, outdoor
activities in the TBE season (potential contact with natural foci), clinical course and the results of
laboratory tests confirming the etiology of the disease.

Laboratory criteria for case confirmation:
The clinical diagnosis of TBE is considered confirmed in the following cases:

- detection of IgM to the TBEV in blood serum in the acute period of the disease in conjunction
with the detection of I1gG in paired serum;

- detection of a 4-fold or more increase in the IgG titer to the TBEV in paired serums, or
seroconversion;

- detection of a specific fragment of TBEV RNA in the blood and/or cerebrospinal fluid samples;
- isolation of the TBEV.

All TBE cases with laboratory confirmation are reported to the Rospotrebnadzor

Virology is performed in ticks only — ELISA or multiplex PCR for TBEV, Borrelia burgdorferi sl,

Anaplasma phagocytophilum, Ehrlichia chaffeensis / Ehrlichia muris

(Source: Sanitary regulations “Prevention of tick-borne encephalitis” 3.3686-21)
Endemicity definition:

An administrative territory shall be considered endemic for TBE if the features provided for in one
of the following subparagraphs of this paragraph are present together:

1) the presence of vectors of the TBEV (in natural and anthropourgic foci); laboratory-confirmed
circulation of the TBEV or detection of TBEV antigen/RNA in ticks from natural foci and
removed from humans; immunity to the TBEV in the unvaccinated population; immunity to the
TBEV among animals, provided that ixodes ticks have been distributed in the territory for at
least a 5-year period;

2) registration of laboratory-confirmed TBE cases in humans during active examination of febrile
patients with undetermined diagnosis, patients with meningeal conditions and with symptoms
of focal lesions of the brain and spinal cord of unknown etiology; the presence ixodes ticks in
the territory; laboratory-confirmed presence of TBEV or TBEV antigen/RNA in ticks collected in
natural foci and removed from humans; immunity to the TBEV in the unvaccinated population;

3) registration of confirmed TBE cases; the presence of ixodes ticks in the territory, the presence
of the TBEV or TBEV antigen/RNA in ticks selected in natural foci and removed from humans;
the presence of immunity to the TBE virus in the unvaccinated population.

(Source: Sanitary regulations “Prevention of tick-borne encephalitis” 3.3686-21)
13.3% - TBEV meningoencephalitis or meningoencephalomyelitis,
22.2% - TBEV meningitis

61.9% - fever + anti-TBEV IgM or IgG increase

Case fatality rate is 1-2%
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Registered vaccines

Vaccination
recommendations and
reimbursement

Name, address/
website of TBE NRC

Russian TBE vaccines (available in the market):
e Klesch-E-Vac for children 0.25 ml and for adults 0.5 ml; (Source: http://chumakovs.ru/en/products)

o TBE vaccine concentrated purified inactivated adsorbed culture dry 0.5ml (Chumakov’s Polio
Institude);

e EnceVir®Neo for children 0.25 ml, EnceVir® for adults 0.5 ml (Microgen)
European vaccines (not available in the market):

e Encepur adult 0.5ml ;

e Encepur baby 0.25ml (GSK);

e FSME-IMMUN 0.5ml;

o FSME-IMMUN junior 0.25ml (Pfizer) (Source: http://www.microgen.ru/en/)

National immunization Calendar for epidemic indications (Order of the Ministry of Health of
Russian Federation dated 06.12.2021 No. 1122n, part 2): endemic regions have the right to
implement local immunization program (ReglIP) with vaccination rates determined by financial
conditions in the region (universal vaccination or vaccination of risk groups only —i.e. infants and
elderly)

Vaccination is indicated for:

e persons living in endemic areas (all ages)

e persons with occupational risk (forest workers, etc.)
e persons traveling to endemic areas

(Source: Sanitary regulations “Prevention of tick-borne encephalitis” 3.1.3.2352-08; Ministry of
Health Order #125-n part 2 “National Immunization Calendar for epidemic indications”)

Vaccinations against TBE is recommended for:

1. Persons under 18 years of age living in administrative territories endemic for TBE, with
coverage of at least 95%;

2. Adult population living in administrative territories with a high risk of the disease, taking into
account the differentiation of administrative territories according to the risk of infection of
the population with the TBEV, with coverage of at least 95%;

3. Adult population, by type of activity or occupation associated with staying in natural stations,
as well as in horticultures located in administrative areas endemic for TBE;

4. Populations travelling to administrative areas where TBE is endemic;

5. Persons associated with labor activities in administrative areas endemic for TBE (occupational
risk groups), in particular, carrying out: agricultural, logging, irrigation and reclamation,
construction, harvesting, fishing, geological, surveying, expeditionary, deratization,
disinfestation works; excavation and relocation of soil, clearing and improvement of forests;

6. Persons whose activities are related to the use of the TBEV;

7. Persons carrying out other types of work associated with the threat of TBE contamination.
A person who has received a completed course of vaccination and 1 (or more) revaccination is
considered to be vaccinated against TBE.

(Source: Sanitary regulations “Prevention of tick-borne encephalitis” 3.3686-21)

Irkutsk Anti-Plague Research Institute of Rospotrebnadzor, Irkutsk, Russian Federation
(Source: http://irknipchi.ru)
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Figure 3: Dynamics of ticks infection rate (%), removed from people (A) and environmental objects (B);
studied by ELISA and RT-PCR methods in 2015-2022: the left axis of ordinates, as studied by
ELISA, corresponds to the red line; the right one, as studied by the PCR method, corresponds
to the blue line
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Figure 4: TBE Incidence in Sverdlovsk region by preventive tactics period in 1990-2018
(per 100,000 population, children under 14 years old)

e LN
on o
J

1 All population

1

=== Children

~

— e N N Y Y e
Shonhnhoohoho
ST TR (N DO [N O (.

:-—-vamel\oc:hc—nmvm\':l\aoc\c—varln\choo‘
AN OO OO O DO ™ wm vl vl wm wm pm o W
- E R R - - - - - - T I R
v g v oy g o e owm owm ow A] AN AN AN AN NN NN NN NN
1990-1996 1897-2001 2002-2008 2008 to present
Selective specific TBE Adult Routine children>7 | Universalroutine vaccination
vaccination - population years of age of children from 15 months of
immunization of the mass TBE vaccination and age and mass immunization
occupational risk vaccination mass immunization | of adults
groups of adults
Uptake 30% Uptake 55% Uptake 76% Uptake 87%
Figure 5: Annual TBE vaccine uptake by the number of doses in Sverdlovsk region, Russia (%)
100.0 ~
87.4
90.0 - 84
80.0 -
70.0 -
60.0 -
50.0 -
40.0 -+
30.0 -
20.0 -
10.0 -
0.0 -

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 20152016 2017 2018
M2 doses M3 doses and more

319




Chapter 13: TBE in Russia

%
S‘v6 | S‘88 s8 78 8'e8 1'9L T‘€9 ‘SSaUBaARIBYD
pleld

910¢ ST0C v10C¢ €10C C10¢ TT10C OTOC 600C 800C LOOC 900¢ S00C t00C €00C ¢00C T100¢

-_— —
e
. .

8'ET

S'ST

Su0sJad paleuiddeA Ul 3G JO SOUIPIOU| ey
suosJad pajeuldoeaun ul 3g| JO 3JUIPIOU| —@—

(suone|ndod pajeurddeaun/pajzeurdden 000‘00T 42d)

0's

001

0°ST

0°0¢

0°s¢

00¢€

Puj 391

000 00T 42d ‘@duap

uo183. YSAO|PJIAS Ul 9T0Z—000Z Ul Suosiad pajeurddeAun pue pajeulddeA ul duapidul 3g] 19 a4nsi4

Contact: sergey.e.tkachev@gmail.com

Citation:

Tkachev S, Esyunina M, Syrochkina M. TBE in Russia. Chapter 13. In: Dobler G, Erber W, Broker M, Chitimia-Dobler L, Schmitt HJ,

eds. The TBE Book. 7th ed. Singapore: Global Health Press; 2028M®0i:10.33442/26613980_13-27-7



Appendix

Source data: Figure 1
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1944 1985
1945 n/a 0.2 1986
1946 n/a 0.2 1987
1947 n/a 0.2 1988
1948 n/a 0.5 1989
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1960 n/a 3.1 2000
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1962 n/a 2.6 2002
1963 n/a 2.7 2003
1964 n/a 4.1 2004
1965 n/a 2.9 2005
1966 n/a 2.6 2006
1967 n/a 2.2 2007
1968 n/a 1.6 2008
1969 n/a 1.8 2009
1970 1169 0.9 2010
1971 1175 0.9 2011
1972 1707 1.3 2012
1973 1189 0.9 2013
1974 1062 0.8 2014
1975 1336 1 o
1976 1883 1.4 5016
1977 1220 0.9

2017*
1978 2184 1.6 Spen
1979 1649 1.2 S01g%++
1980 2072 1.5
1981 2221 1.6 2020
1982 2513 1.8 2021
1983 2248 1.6 2022
1984 3115 2.2 2023
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"State Report "About the sanitary-hygiene wellbeing of the population of the Russian Federation in 2017"
http://rospotrebnadzor.ru/documents/details.php PELEMENT [D=10145

"' State Report "About the sanitary-hygiene wellbeing of the population of the Russian Federation in 2018"
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" State Report "About the sanitary-hygiene wellbeing of the population of the Russian Federation in 2019"
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