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1BE

* Drabbar framfor allt medelalders personer, 40-60 aa
* Barn < 6 ar utgor cirka 2 % av fallen

* Sma barn < 3 ar blir sdllan allvarligt sjuka



Kliniskt forlopp
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Klinisk bild

e Stor klinisk variation!

* Inga symtom - meningit - encefalit — encefalomyelit

* VVanligaste symtom i akutfasen:

v'Feber, huvudvark, illamaende/krakningar, forvirring
v'Balans- och koordinationsproblem, skakningar

v Forlamningar, fr.a. arm-/skulderpartiet

v’ Ovanligt med kramper



TBE-manifestationer
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Kohlmaier B, et al.. Clinical Characteristics of Patients with Tick-Borne Encephalitis (TBE): A European Multicentre Study from 2010 to 2017. Microorganisms. 2021



Typiska MR-
féorandringar vid
TBE

OBS: MR oftast normal

e Thalamus!

Basala ganglier

* Hjarnstam
e Cerebellum

Ryggmargens framhorn

Zawadzki, et al. Evaluation of Imaging Methods in Tick-Borne Encephalitis. Pol J Radiol. 2017;82:742-747. Published 2017 Dec 15. doi:10.12659/PJR.90394



Time

e TBEV-specifikt IgM + IgG i serum

S peCIfI k TB E_  Likvorantikroppar detekterbara i de flesta fall
. . * TBEV-PCR kan koras pa serum, likvor, urin- dock Iag kanslighet och viktig roll
dlagnOStl k fr.a. hos immunsupprimerade

Holzmann. Vaccine 2003

Andersson et al. Vaccine 2010

Veje et al. Eur ] Microbiol Infect Dis 2018
Bild fran Veje, thesis 2021



Snabbtest for TBEV-IgM

* ReaScan TBE IgM rapid test

* Snabbtest som tar max en timme att utfoéra

 Testet finns nu lokalt pa manga sjukhus

* Konfirmeras med IgM+IgG pa mikrobiologiskt lab

* Sensitivitet 99,4% och specificitet 97,9% enligt svensk studie



Vaccinationsgenombrott

Def. vaccinationsgenombrott: >2
doser, inom rekommenderat schema

Genomgang av alla fall 2006-2015
Stockholm:

Totalt 1004 TBE-fall, varav 53 (5%)
vaccinationsgenombrott. 81% av
dessa var 6ver 50 ar.

w
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"Betydligt farre” i Osterrike? 96-99%
vaccinationseffekt, ej fler
vaccinationsgenombrott bland aldre.
Lettland: 98,2% av TBE-fallen ar
ovaccinerade

Number of patients

Heinz et al. Emerging Inf Dis. 2013
Hansson et al. CID 2019

Zavadska et al. PLOS One 2018



Vaccinationsgenombrott- blir
patienterna sjukare?

_— 5777 TBE-fall, varav 5,9%
e 1 fatt minst en vaccindos
Clinical Microbiology and Infec Ingen Sklllnad | morta“tet

journal homepage: www.clinicalmicrobiologyandintfection.com |>°<t>LM'U T

Original article

Tick-borne encephalitis virus vaccination breakthrough infections in
Germany: a retrospective analysis from 2001 to 2018

G. Dobler , K. Kaier 2, P. Hehn 2, M.M. Bohmer °, T.M. Kreusch %, ].P. Borde > "



Diagnostiska svarigheter

* Korsreaktion med andra flavivirus -> upprepa rese- och
vaccinationsanamnes!

* Sma barn har ofta mindre typiska/tydliga symtom

* Epidemiologin forandras-> fraga om fastingbett (kant hos drygt 50%)
och riskbeteende!

* Vaccinationsgenombrott: Hogt IgG, forsenat IgM

->upprepa provtagningen och kolla ak i likvor! Skicka ev prov for
NS1-antikroppar.

* Immunsupprimerade kan ha daligt antikroppssvar
-> skicka prov for PCR pa urin, serum, likvor!




NS-1

* Non-structural protein 1

e Antikroppar mot NS-1
finns i mycket hogre
mangd hos TBEV- Structural
infekterade an TBEV-
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Bild fran ViralZone: a knowledge resource to understand virus diversity (PMID:20947564, DOI:/10.1093/nar/gkq901), Swiss Institute of Bioinformatics

Albinsson et al. Eurosurveillance 2018
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Albinsson et al.. Distinction between serological responses following
tick-borne encephalitis virus (TBEV) infection vs vaccination, Sweden
2017. Euro Surveill. 2018;23(3):pii=17-00838.
https://doi.org/10.2807/1560-7917



NS-1 fortfarande lite
kontroversiellt
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Ny seroprevalensstudie
NS-1-antikroppar
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Albinsson et al. Eurosurveillance 2024



Ny seroprevalensstudie

TABLE 3

Calculated manifestation indices of tick-borne encephalitis, per region, Sweden, 2004-2019

Notified TBE case incidence? TBEV infection incidence® TBE MI (%)
Gotland 4.0 50.0 8.0
Gdvleborg 1.1 50.0 2.2
Kronoberg 1.2 50.0 2.3
Skane 0.8 66.7 1.3
Stockholm 6.6 350.0 1.9
Uppsala 13.1 150.0 8.7
Varmland 2.4 150.0 1.6
Vidsterbotten 0.2 50.0 0.4
Vdstra Gotaland 2.4 150.0 1.6
Mean 3.5 118.5 3.1

MI: manifestation index; NS1: non-structural protein 1; TBE: tick-borne encephalitis; TBEV: tick-borne encephalitis virus; WV: whole virus.
@ Annual notifications per 100,000 inhabitants 2004-2018. Data source: Public Health Agency of Sweden.
b Infected (WV positive and NS1 positive) per 100,000 inhabitants and year; estimated duration of TBEV NS1 1gG: 20 years.

Albinsson et al. Eurosurveillance 2024



TBE hos immunsupprimerade

* Hogre mortalitet

 Svarare diagnostik: langsammare
antikroppsbildning, PCR viktigare

* Rituximabbehandlade patienter
riskerar att bli svart sjuka

Open Forum Infect Dis. 2017 Sep 26;4(4):0fx204. doi: 10.1093/ofid/ofx204. eCollection 2017 Fall.

Two Cases of Severe Tick-Borne Encephalitis in Rituximab-Treated Patients in Germany:
Implications for Diagnosis and Prevention.

Steininger PA1, Bobinger T2, Dietrich W3, Lee DH2, Knott M4, Bogdan C5, Korn K1, Lang R°.
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Abstract

Rituximab (RTX) has become a standard therapy for certain B cell malignancies and autoimmune diseases. We report 2 RTX-treated patients
who developed severe tick-borne encephalitis virus (TBEV) infection. The inability to generate new antibody responses renders RTX-treated
patients susceptible to TBEV, impedes laboratory diagnosis, and necessitates preventive vaccination in endemic areas.




TBE hos immunsupprimerade

* Hogre mortalitet

 Svarare diagnostik: langsammare
antikroppsbildning, PCR viktigare

* Transplanterade patienter: tre
recipienter fran en TBE-infekterad
donator- alla avled

J Infect Dis. 2017 Mar 15;215(6):896-901. doi: 10.1093/infdis/jix040.

A Cluster of Fatal Tick-borne Encephalitis Virus Infection in Organ Transplant Setting.

Slizien AS, lgnacak Eg, Cortes KCZ, Pawelczyk A2, Horban A1, Radkowski M2, Laskus T2.

+ Author information

Abstract

BACKGROUND: Tick-borne encephalitis virus (TBEV) infection has become a major health problem in Europe and is currently a common
cause of viral brain infection in many countries. Encephalitis in transplant recipients, althrough rare, is becoming a recognized complication.
Our study provides the first description of transmission of TBEV through transplantation of solid organs.

METHODS: Three patients who received solid organ transplants from a single donor (2 received kidney, and 1 received liver) developed
encephalitis 17-49 days after transplantation and subsequently died. Blood and autopsy tissue samples were tested by next-generation
sequencing (NGS) and reverse transcription polymerase chain reaction (RT-PCR).

RESULTS: All 3 recipients were first analyzed in autopsy brain tissue samples and/or cerebrospinal fluid by NGS, which yielded 24-52 million
sequences per sample and 9-988 matched TBEV sequences in each patient. The presence of TBEV was confirmed by RT-PCR in all
recipients and in the donor, and direct sequencing of amplification products corroborated the presence of the same viral strain.

CONCLUSIONS: We demonstrated transmission of TBEV by transplantation of solid organs. In such a setting, TBEV infection may be fatal,
probably due to pharmacological immunosuppression. Organ donors should be screened for TBEV when coming from or visiting endemic
areas.




TBE hos gravida

* Andra flavirirusinfektioner kan ge
graviditetskomplikationer

* Inga pavisade risker for barnen
vid TBE hos mor

* Majligen 6kad risk for mer
allvarlig sjukdom hos modern

e Mer data behovs!

Divé et al. 2020



TBE hos barn

* Sma barn blir sallan svart sjuka
* Mycket allvarlig TBE hos barn forekommer, aven dodsfall

e Barn svarar valdigt bra pa vaccination



TBE-behandling

* Ingen specifik TBEV-behandling
tillganglig i Europa
e Kortison och anti-TBEV-

immunoglobulin rekommenderas
inte

* | framtiden: antiviral +
immunmodulerande?




Kortison vid TBE- omtvistat!

* Polsk studie: 407/687 pat fick * Inga randomiserade studier pa TBE-

kortison, klinisk férbattring men patienter
kortisoneffekt gick inte att utvardera * Risk for forsamring pga 6kad

* Etablerad behandling vid hjarnédem virusreplikation?

och icke-infektios myelit e Litauisk studie: 81/133 fick kortison,
samre utfall men svarvarderat

* Thaildndsk RCT pa JE-patienter: ingen
statistisk skillnad

Czupryna et al.. Tick-borne encephalitis in Poland in years 1993-2008--epidemiology and clinical presentation. A retrospective study of 687 patients. Eur J Neurol. 2011;18(5):673-679. d0i:10.1111/j.1468-1331.2010.03278.x
Mickiene et al. Tickborne encephalitis in an area of high endemicity in lithuania: disease severity and long-term prognosis. Clin Infect Dis. 2002;35(6):650-658. doi:10.1086/342059
Hoke et al. Effect of high-dose dexamethasone on the outcome of acute encephalitis due to Japanese encephalitis virus. J Infect Dis. 1992;165(4):631-637. d0i:10.1093/infdis/165.4.631



TBE-prognos

Associerat med samre prognos:

* Hog alder

e Allvarliga symtom i akutfasen

* Laga nivaer eller sent antikroppssvar
* Monofasisk sjukdom

En stor andel (26-46%) far restsymtom, som hos vissa kan
kvarsta i manga ar.

Vanligast:

* trotthet/fatigue

* minnes- och koncentrationsstorningar
* balansrubbningar

Dodlighet: TBEV-EU: 1-2% , Far Eastern TBE: 20%7??

Kaiser et al. Brain 1999

Mickiene et al. Clin Infect Dis 2002
Glinther et al. J Neurol 1997

Veje et al. ANS 2016

Lenhard et al. PLoS One 2016
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Figure 1. Persisting symptoms at follow-up 2-7 years
post-TBE in 20 children with mild and 22 children with
moderate-to-severe TBE.

Fowler et al. 2013



Gladjande besked

TBE-vaccination ges nu avgiftsfritt till barn och unga boende i
e S6rmland

* Ostergotland
* Uppsala
e Vastmanland

* Orebro (subventionerat)



Take home
messages

* Tank pa TBE! Utbredningen av viruset

dkar och symtomen kan ibland vara
diffusa.

* Restsymtom ar vanliga och kontakt
med neurorehab behovs ofta.

* \accinera mera! Och framfor allt
barnen.
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