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Arbovirus = « ARthropod-BOrne » viruses VI ———

Zoonotic disease
Man = dead-end

“Viruses maintained in nature
principally, or to an important extent,
through biological transmission

between susceptible vertebrate hosts
by hematophagous arthropods or
through trans-ovarian and possibly

venereal transmission in arthropods.”

R
> 500 species, including 150 causing M
human disease

* Only few species

* Amplifification in humans
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Arbovirus: 4 types of vectors
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Summary of taxonomy and essential ecology of medically important travel-related arbowiruses.

Family genus Serogroup Virus Abr. Vector Host Geographical Oerur®
distribustian
Bunyaviridoe
° ° P Nairovirus Crimean-Congo Crimean-Congo COHEV  Tick Diomestic and wild  South-East and Sp and En
hemarrhagic fever hemarrhagic fever amirmals, birds, Eastern Europe,
rooviruses: o main ramilies s dee
Orthobumyavirus  Bwamba Ewamba virus BWAV  Mosquits  Unknown Sub-Saharan Africa  En
L] Bumyamwera Bunyamwera BUNV ~ Mosquits  Passiblyrodents  Sub-Saharan Africa  En
llesha virus LEV Masquita  Unknown Sub-Saharan Africa  En
Nigari virus NEIV  Mosguits  Unknown Sub-Saharan Africa  En
Califormia encephalitis  La Crosswirus Lo Masquita  Small mammals North America En
Guaroa viras GROV  Mosquits  Unknown Central and South  En
America
Tahyna virus TAHV  Mosquita  Hares, rabhits, Europe, Asia, Africa En
hedgehogs, small
mammals
S Oropouche virus OROV  Midge Husmans, Sloths Central and South  En
[maybe primates.  America
birds)
Ungrouped virusss Tataguine virus TATV  Mosguits  Unknown Sub-Saharan Africa  En
Phlebavirus Phlebavirus fever Toscana virus TOSV  Sandlly Humans, bats Southern Europe  En
Sandfly fever other B Sandlly Human, rodents Southern Europe,  En
Northern Africa,
Asia
Rift Valley fevervirus  BVFV  Mosquits  Rodents, bats, Africa, Westsrn Enand Ep
cattle Asia
Flaviviriden
Flawiviras Dengue vins Dengue wirus DENV ~ Mosquits  Primates, humans  Asia, Alrica, Enand Ep
Americas
o o Jap phalitis  Japaness encep IV Mosquits  Ardeid birds, pigs South and Enand Ep
B n VI rI virus South-East Asiz,
Oceania
West Nile wirus WNV  Mosguita  Birds Morth and Soush  Enand Ep
America, South and
Eastern Europe,
South-East Asia,
Oceania
5t Lowis encephalitis  SLEV  Mosguits  Binds Americas Enand 5p
virus
. o . Murray Valley virus MVEV ~ Mosquits  Andeid birds Oceania En
Mammalian tick-barn Kyasanur Forest KAV Tick Semall mammals,  South-East and Ep
aviviridae Memesmouckion Ky S o
Alkhurma bemorrhagic AHEV  Tick Senall mammals Western Asia Ep
Fewer vins
Tick-barne encephalitis TBEV Tk Small mammals,  Central. Northern  En
virus birds and Eastemn
Europe, and Asia
Niaya virus Iihews virs IHY  Mosguita  Birds Central and South  En
America
0 O Vellow Fever Yellow fever wirus YEV Masquits  Primates, hamans  Sub-Saharan Africa En and Ep
and South America
ogaviriaae e
Coltivirus Calorade tick fever Calorads Tick fever CIFV Tick Senall mammals North America S
virus
Seadomavires  Banma Banna virus BAMV  Mosquits  Unknown Asia En
Togaviridas
Alphavirus Barmah Forest Barmah Forest virus BEV Masquita  Wild birds, Australia Epand 5p
marsupials
Eastern equine Eastern equine EEEV  Mosquit  Aguasic birds, Americas S
encephalitis encephalitis virus small mammals,
marsupials
Semliki fores: Chikungumya viras CHIKV  Mosquits  Primates, humans  Africa and Asia Enand Ep
Mayaro wirus MAYV ~ Mosquito  Primates birds, South America En
humans
O'Nyang-nyang ONNV  Mosquits  Primates, humans  Sub-Saharan Africa  En and Ep
Rass River virus RRV Masquita  Marsupials, Oceania Ep
mammals
Western equine Simdbis virus SINV  Mosguita  Birds Northern Europe,  Ep
encephalitis (sindbis Asia, Alrica,
like) Oceania
Western equine West=mn squine WEEV  Mosquits  Birds, small Americas Spand Ep
encephalitis encephalitis virus mammals
[recombinants)
Venezuelan squine Veneznelan equine VEEV  Mosguits  Small mammals Americas Enand Ep
encephalitis encephalitis virus
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* Derurrence; En: endemic. Ep: epidemic, Sp: sporadic.

Cleton N. J Clin Virol 2012



Arboviruses: 3 main families

B Bunyaviridae
B Genus Nairovirus: Crimean-Congo hemorrhagic fever (CCHFV)

B Genus Phlebovirus: Toscana virus (TOSV); Sandfly fever virus (SFV); Rift Valley fever virus
(RVFV)

B Genus Orthobunyavirus (9)
B Flaviviridae (3 genera)
B Genus flavivirus (9 serogroups)

B Dengue virus (DENV); Japanese encephalitis virus (JEV); West Nile virus (WNV); Yellow
fever virus (YFV); Zika virus (ZIKV); Tick-borne encephalitis virus (TBEV)

B Togaviridae
B Genus alphavirus (7 serogroups)

B Chikungunya virus (CHIKV); Eastern, Western, Venezuelan Equine Encephalitis viruses
(EEEV, WEEV, VEEV); Sindbis virus (SINV); Ross River virus (RRV); Mayaro virus (MV),...
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Arboviruses: 3 main families and main human pathogens

Togaviruses Bunyaviruses Flaviviruses

e Chikungunya virus * Yellow fever virus
* Eastern, Western and
Venezuelan equine

encephalitis viruses
* Ross river virus

* Mayaro virus e Zika virus

N * Tickborne encephalitis virus
R | INSTITUTE OF TROPICAL MEDICINE ANTWERP

* Dengue virus
e Japanese encephalitis virus

e  West Nile virus




Arboviruses: 4 main clinical syndromes

Most infections are asymptomatic (> 90%)

Arthralgia and/or rash (AR)
DENV, CHIKV, ZIKV, RRV,..

Febrile disease (FD) + NeuJESISBgEi\/C?/\I/S\YESE:/c}me (NS)

INSTITUTE OF TROPICAL MEDICINE ANTWERP Cleton N. J Clin Virol 2012



Arboviruses: 2 major epidemiological scenarios

Enzootic/epizootic cycle Urban epidemic cycle
WNV, JEV, TBEYV, DENV, YFV,
CCHFV, TOSV CHIKV, ZIKV
Amplifying host Amplifying host

™ AR
ot |

Dead-end host Vector Vector

o § X & Eg)Y

Fig. 1. Transmission cycles of arboviruses.

Incidental infection

INSTITUTE OF TROPICAL MEDICINE ANTWERP Barzon L. J Clin Virol 2018



Arboviruses: diagnosis (in general)
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Arboviruses: diagnosis (in general)

Combination of direct and indirect diaghostic tests:  oeveiopment orzixa

Antigen Rapid Test

Direct: :
L e > minutes
* Antigen
e RT-PCR = = === > hours
* viralculture . > days
Indirect: P - ITIT
; Zanasses
' i
. serology e > hours : =2z
* neutralization assays --------------nmm-- > days

Lysi= plaques from Reduction of plaguss
DENV-Z on BHK-21 with patient sscum



Arboviruses endemic in Europe (up to 2010) SINV (AR)

TBEV (NS) v oS

TOGAVIRIDAE

FLAVIVIRIDAE "
® ey TOGAVIRIDAE ) BV
3 ® VEEV*

@ SLEV ® CHKV
S N WEEV & iiivi
® Vl‘VhV \p KUNV % EEEV N
A ANDKU) 'Y oy
= wav * Subtypes of VEEV found 0 rv

M wuv in the USA are not known to
cause disease in humans 8 sINve

BUNYAVIRIDAE

- ® Lcv
BUNYAVIRIDAE @ SFV
@® CCHFV
@ NRIV
(I RVFV

CCHFV (HS)

Map 1. Neuroinvasive arboviruses. General geographical overview of medically important arboviruses that cause NS based on Tables 1 and 2.
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Arboviruses with transmission in Europe (2022)

st S T ES
=
e R
,,f»}\ N
/ P N “
S =
R’O"&-’V
P
North America East Asia v
AR NS "HS) AR NS HS 4
WNV* WNV* DENV?:} DENVA* JEV*  DENVA* ~
CHIKV  CEV/LCV* 7 _ "NCHIKV*  TBEV  SFTSV
DENVA EEEV. 7/’4'“ ﬁ West and Central Asia WNV  WNV OHFV
WEEV ﬂ?y AR NS HS __\__ TAHV BANV ~ CCHFV
CTFV #’ BATV DENVA* CHIKV*  RVFV* TAHV (P
% SLEV = ; WNV*  WNV*  DENVA* §SFV "i ‘£ LA
g POWV North Africa TAHV  RRFV*  CCHFV o
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Arboviruses in Europe (2022)

B Endemicin Europe
Tick-borne
B Tick-borne encephalitis (TBEV)
B Crimean-Congo hemorrhagic fever (CCHFV)
Sandfly-borne
B Toscana fever (TOSV)
Mosquito-borne Difficult clinical distinction between
B West Nile disease (WNV) presenting syndromes

B Sindbis virus (SINV)
B In establishment ? Mix of travel-related and autochthonous

B Dengue (DENV) cases with geographical overlapping

B Chikungunya (CHIKV)

B Onlyin travelers
ZIKV, JEV, YFRV,...

\
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Tick-borne encephalitis (TBE), transmission

\ P

transmission ; 3

- - T,
Ixodes ricinus
transstadial
Ixodes spp. transmission
% X g

transovarial
transmission:
low importance

Figure 1 Schematic drawing of the transmission cycle of tick-borne encephalitis virus. The dog can serve as host for all three life stages

INSTITUTE OF TROPICAL MEDICINE ANTWERP

Ixodes tick

Pfeffer M. Parasit Vectors 2011




Tick-borne encephalitis (TBE), global distribution
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Tick-borne encephalitis, clinical

Tick bite Often unnoticed as tick injects anesthetic

2-28 days

Relatively mild influenza-like symptoms

Stage One

1-20 days One third of patients
Usually 2-8 0.5-20% Zajkowska. Emerg Infect Dis 2013

death rate

Meningitis, encephalitis, meningoencephalitis
Headache, vertigo, drowsiness, confusion,
paralysis

10-50% of patients

Long-term neurological problems

J
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Tick-borne encephalitis, clinical (neurological complications)

Duniewicz  Falisevac Radsel-Medvescek Krech Jezyna Kaiser® Grygorczuk  Mickiene  Wahlberg
etal® etal® etal® etal* et al” etal? etal! etal*
Number of patients 589 1218 315 234 215 656 152 133 30
Headache 67% “ 100% 74% 100% 84% 95.5% 817%
Altered consciousness - . 137% 29% 35-5% 1% 24% 18-8% 12%
Sensory impairment - - - 9% - 2-9% 2%
Seizures 0-3% - - 2% 33% 1-7%
Ataxia 30% - E - - 18% 24% 263% 03%
Hemiparesis = 0-3% = = = 1-9% 2-6% 03% [T Severe [ Moderate [ Mild
Tremor 75% “ 78% - 31.6% 43% 7% 21-8% 100 -
Dysphasia “ “ “ “ “ 2.5% 07% 3-8% =
Spinal nerve paralysis 12-8% 27% 6-3% 10% 8-8% 15% 7-2% 3-8% 43% _E 80
Cranial nerve paralysis - . 3-5% - - 11% 33% 53% g
2 60
-= data not given. E
2 40 -
Table 2: Summary of neurological symptoms in the acute stage of tick-borne encephalitis in studies including a minimum of 100 patients ki
S
S 20
2
a
0 T T 1
16-30 31-45 46-59 60-90
Age (years)

INSTITUTE OF TROPICAL MEDICINE ANTWERP Lindquist L. Lancet 2008




Tick-borne encephalitis, diagnosis & management

Protect Yourself Against Lyme Disease

* Virusisolation, PCR, VNT fo Spring, Summer, and Fall
1Walk in the middle ‘ N
;f:::;;mmmll - 4Wcauha(.
. . « . 2 5Spmylick
* Serology: cross reaction with flavivirus ki o
. . . entering woods.
vaccine or infection Svewwiear g1 6

10 see ticks.

e Supportive care (10% ICU); no specific
antivirals; steroids likely deleterious

* Safe vaccine available N
lENmaPERHﬂﬁ‘T“" _i .
o 2L
* Protection against ticks
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TBE in Belgium

Autochthonous Cases of Tick-Borne
Encephalitis, Belgium, 2020

Anke Stoefs, Leo Heyndrickx, Jonathan De Winter, Evelien Coeckelbergh, Barbara Willekens,
Alicia Alonso-Jiménez, Anne-Marie Tuttino, Yvette Geerts, Kevin K. Arién, Marjan Van Esbroeck TBEV infections

Emerging Infectious Diseases * www.cdc.gov/eid * Vol. 27, No. 8, August 2021

N / 4

Figure. Geographic distribution | \»: A 5 [ ¢
of autochthonous human cases e R 4 B ) 3
of tick-borne encephalitis, ’ ,/(‘
Belgium and the Netherlands e WY,
(adapted from National Institute A :
of Public Health and Environment e ) . . .

IS 4 0

5

[

[10]). Grey shading indicates
communities in Belgium in which 2013 2014 2015 2016 2017 2018 2019 2020 2021

antibodies against tick-borne
encephalitis virus have been
detected in animals (adapted from
S. Roelandt [2]).

mimport ®autochtonous m possibly autochtonous

INSTITUTE OF TROPICAL MEDICINE ANTWERP Courtesy Dr M. Van Esbroeck, CLKB, ITM




Toscana virus and other sandfly-borne phleboviruses

Phlebotomus

Toscana virus [sequences rom ltaly (2), France (1), Tunisia (2) and Turkey (1]~ Lineage A ™
Toscana \irus [sequences fom Spain (19), France (4) and Morocco (4] Lineage B TOSsV
Toscana virus [sequence from Croatia 2008 T8-09 GQ403627]  Lineage C

Tehran wirus 47 GQ165522
—— Naples irus Sabin30451 GQ165528 > Sandfly Fever Naples

Naples virus Poona EF095548 Naples like Ser(}complex
| (Algeria 2007 A5 GU183867 viruses
9/ Algeria 2007 A6 GU183868

- Punigue virus [sequences fom Tunisia (4]
— 4]00{ Massilia virus [sequences from France (2)] and Granada virus [sequences from Spain (1)]

Adria virus Albania 2005 ALBS HM043726
100 Adda vinis anla_ Salehabad
Salehabad virus | 81 GU143716 Ser(}complex

-

ﬂ Arbia virus [sequences from Haly (3)]

Kabyla Algeria2007 F16 GL183369

Turkey2008 izmirt9 GOBAT513

Cyprus vinus AY062268 Sici.lian like
Kigeia 2006 Ph aai EU240682 viruses Sandfly Fever
Siciian vinus Sabin EF025551 Sicilian Serocomplex

<

100 8 Chios A virus AY293623 Fig. 2. Female Phlebotomus papatasi sandflies taking a blood meal from a mouse tail
Corbu virus PA Ar 814 GQ 165521 (Courtesy Filiz Gunay, University of Hacettepe).

Utique i from Tunisi
5 ique virus [sequences unisia (8] _J

INSTITUTE OF TROPICAL MEDICINE ANTWERP Alkan C. Antiv Res 2013




Toscana virus, global distribution

. Toscana virus California encephalitis virus

- Crimean—Congo hemorrhagic anfigenic group

fever virus B sindbis virus

INSTITUTE OF TROPICAL MEDICINE ANTWERP Barzon L. J Clin Virol 2018




Toscana virus & other sandfly-borne phleboviruses, clinical

A - e EUROPE
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I Toscana virus | Sandfly Fever Naples virus Y Human case report | Viral isolation
[ sandfly Fever Sicilian virus [l Other or unknown virus A Human seroprevalence @ Viral detection
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Toscana virus:
(aseptic) meningitis, encephalitis,

Other sandfly viruses:
short febrile illness (“papataci
fever” or “three-day fever”)

Alkan C. Antiv Res 2013




Toscana virus disease, diaghosis & management

* Virus isolation, PCR

* Serology (little cross-reaction)

* Supportive care

* No specific treatment nor vaccine

INSTITUTE OF TROPICAL MEDICINE ANTWERP

DISPATCHES

Emergence of Toscana Virus,
Romania, 2017-2018

Corneliu P. Popescu,’ Ani |. Cotar,! Sorin Dinu, Mihaela Zaharia, Gratiela Tardei,
Emanoil Ceausu, Daniela Badescu, Simona Ruta, Cornelia S. Ceianu, Simin A. Florescu

We describe a series of severe neuroinvasive infections
caused by Toscana virus, identified by real-time reverse
transcription PCR testing, in 8 hospitalized patients in Bu-
charest. Romania, during the summer seasons of 2017
and 2018. Of 8 patients, 5 died. Sequencing showed that
the circulating virus belonged to lineage A.

'Ibsmfm phlebovirus (TOSV; genus Phlebovirus,
family Phenuiviridae) is transmitted by sand
flies. Three genetic lineages (A, B, and C) with dif-
ferent geographic distribution have been described
to date. TOSV is the only sand fly-transmitted vi-

Dersch et al. BMC Neurology 2021) 21:495
https://doi.org/10.1186/512883-021-02528-7

tertiary-care facility (Dr. Victor Babes Clinical Hospi-
tal of Infectious Diseases, Bucharest, Romania).

The Study

We tested 31 adult patients (18 in 2017 and 13 in 2018)
with neurologic manifestations; all tested negative by
cerebrospinal fluid nucleic acid testing for WNV, her-
pesviruses, and enteroviruses. Seven confirmed cases
and 1 probable case of TOSV neuroinvasive disease
were identified by real-time reverse transcription
PCR (rRT-PCR); cycle threshold values ranged from
34.61 to 41.18.

BMC Neurology

RESEARCH Open Access

. e ®
Toscana virus encephalitis in Southwest
Germany: a retrospective study

R. Dersch'"®, A. Sophocleous', D. Cadar?, P Emmerich?, J. Schmidt-Chanasit®* and S. Rauer’




Map of vector suitability for Toscana virus in Europe

Distribution of main vectors in the European Union and neighbouring countries around the Mediterranean Sea up to 2009

From left to right and from top to bottom: (a) Phlebotomus papatasi, (b) P. perniciosus, (c) P. ariasi, and (d) P. perfiliewi s. st.

INSTITUTE OF TROPICAL MEDICINE ANTWERP Depaquit J. Euro Surveill 2010




West Nile virus, transmission

Culex mosquito

Transfusion and
transplantation

Vertical /‘\,

transmission

N B
Epidemic { '{ Y ; .' } Y
L f”é\\..{ A7

Enzootic / | W 24 L iP,
5, L3 ma-
. Cycle
\j Epizootic
Fecal-oral
transmission

FIGURE 4: WNV transmission cycle: enzootic amplification of WNV by birds and mosquitoes supplemented by bird-to-bird transmission
and transmission between cofeeding mosquitoes. Vertical transmission by mosquitoes provides the mechanism of virus overwintering.
Humans and horses are counted as incidental dead-end hosts. Human-to-human transmission may come through blood transfusion, organ
transplantation, and breast feeding and in utero.

INSTITUTE OF TROPICAL MEDICINE ANTWERP Chancey C. Biomed Res Int 2015




West Nile virus, global distribution

g -

F1GURE 1: Global distribution of WNV by country: Red—human cases or human seropositivity; Blue—nonhuman/mosquito cases

INSTITUTE OF TROPICAL MEDICINE ANTWERP Chancey C. Biomed Res Int 2015



West Nile virus, 2000 epidemic in USA

=USGS [ferYel

science for & changing workd 'SAFER -HEALTHER - PEOPLE 1999
4,
o

West Nile Virus Activity 1999 - 2001 A9

This map shows all counties in the United States that
reported West Nile virus activity in 1999 and 2000, as
well as current 2001 status. This surveillance includes
positive test results from humans, horses, wild birds,
sentinel chickens, or mosquitoes.

West Nile Virus Activity Reported to Centers for Disease Control
and Prevention and Verified (9/10/01)°

West Nile Virus Activity Reported by
State Agencies (91701)

00 0 20 4W 500 800 Kiometor
——— . - . =
e —— e e 1'% West N lle Vlrus Act'V Ity 2004*
L
N e e CINDI center for tntegration of Natwral Disaster
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West Nile virus disease, clinical

B Incubation 5-15 days, sometimes shorter

B About 30% of infections are symptomatic
B Flu-like symptoms; non-specific malaise
B (Non-itchy) rash (50%)

B 1%: West Nile neuroinvasive disease

(WNND)
B Encephalitis, meningitis, acute flaccid
Ivsi
paralysis WNND incidence increases 1.5-
B 10% fatality rate; frequent sequelae fold for each decade of life.

INSTITUTE OF TROPICAL MEDICINE ANTWERP
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* Antibody detection/ cross-reactivity!

* RT-PCR serum, urine, red blood cells

* CSF: RT-PCR, IgM

* Immunohistochemistry

West Nile virus disease, diagnosis

e Duration of viremia 1-2 d

* Longer window of detection in urine / RBCs

S s . A e N < o v RN . o Ay
INSTITUTE OF TROPICAL MEDICINE ANTWERP



West Nile virus disease in Europe

a A. 2010 (n = 301) B. 2011 (n = 149) C. 2012 (n= 241)

ecoc

Distribution of human West Nile virus infections
in NUTS 3 or GAUL 1 regions of the EU/EEA
and neighbouring countries during the 2021
season, as of 11 November 2021
[ e infoctions reported
B o ssta repones

No infectons reparied

Not included

Countries not visible
In the main map extent

[ ms R vecheension

West Nile Virus Threat Greece

Yound JJ. Euro Surveill 2021



West Nile virus disease imported to Belgium

Epidemiol. Infect., Page 1 of 10,
doi:10.1017/509 502688 14000685

© Cambridge University Press 2014

Chikungunya virus and West Nile virus infections imported into

Belgium, 2007-2012

West Nile Vlrus
Infection in Be
Traveler Returning

from Greece

To the Editor: West Nile virus
(WNV) is an arthropod-borne virus
that is transmitted to humans by mos-
quitos, primarily of the genus Culex.
Most human infections are asymp-

case of WNV encephalitis imported
by a traveler retuming from Greece.
A T3-year-old Belgian woman, who
had a medical history of lymphoma,
traveled to Kavala city (Macedonia,
Greece). On August 14, 2012, she
sought treatment at the Kavala Gen-
eral Hospital with a 6-day history of
fever, headache, malaise, nausea, con-
fusion, decline of consciousness, and

Belgium. IgM and 1gG against WNV
were detected in both samples by
ELISA (Focus Diagnostics) (Table)
Immunofluorescence assays on serum
revealed IgM against WNV only and
IgG against West Nile, dengue, yellow
fever, and Japanese encephalitis virus=
es, with the strongest reaction against
WNV (Flavivirus Mosaic 1;
mun, Libeck, Germany). Real-time

Euroim-

neck stiffness. Results of laboratory RT-PCR (adapted from [J]) on the

Table 1. le’l"'&‘ﬂ‘r}' results of confirmed f'"”.,m.“.“r WNV infections at :.fr'u_:'nﬁ.vr'v tomatic. Clinical symptoms oceur in  testing on admission demonstrated an  serum demonstrated a weak positive
=20% of case-patients and include increased leukocyte count (9,670/ul; signal. Repeated RNA extraction and
Pt atient 2 b ot 3 Bt Y tiani §
atient | Paticnt 2 Patient atient 4 atent Table. Laboratory resulis confirming WNV infection of 73-year-old woman, Greece, 2012t
o - 9 9 - - ) Sample Date RT-PCR (Civalue) WNV ELISA IgM (ratio) WNV ELISA IgG (ratio)  Flavi IFAT IgM _ Flavi IFAT IgG
Country Florida, USA Se VGuinea DRC Sudan Serum Aug 15 Posilive (45.47) Posilive (25) Negative ND ND
Year (month) 2007 (Sepr.) 2008 {Aug.) 2002 (Mar,) 2002 (Dec.) CSF Sep3 ~ND Positive (5.16) Positive (2.21) ND ND
. . . = N Serum Sepb Positive (42.871% Positive (4.76) Positive (2.63) WINV positive  WNV positive§
Sample type Serum Serum CSF ‘nrum Serum “WNV, West Nile virus; RT-PCR, reverse Iranscription PCR; CL cycle threshold; Flavi, lavivirus; IFAT, indirect fluorescent antibody technique; ND, not
Time after onset ! ! I week 3 weeks TnmEusAnu:pusmanframnﬂmlnguMsfnrlgr; The cutoff valus for IFAT is 1/10 for both IgG and IgM.
Neuroinva No Yes Yes No #Sequancing revaaled s 118.bp sequence perfecly matchad ia the WHV ampliccn ar i ighly suggestivafor WY lieage 2 cn the basaof the
ELISA IgM (ratio) |’i'hll]\L (103 Positive (600} n.l. Positive (25) Positive (2-61) m":m signal mwnﬂv natsngna\iumheallswwuiss (Ispanese encephalitis virus, dengue viruses 1, yellow fever virus).
ELISA IgG (ratio) Negative Positive (331} n.t Negative Positive (4-75)
SMNT (titre} nt. Positive (16400 m.t, nt, Positive (1:40) 684 Emerging Infectious Diseases + www.cdc.govleid » Viol. 19, No. 4, April 2013
IgG avidity index n.t. High nk n.t. Intermediate
Polymerase chain reaction  n.L. Negative Positive Positive n.L
ECDC case definition Probable Confirmed Confirmed Confirmed Confirmed
Relerence Present study Present study Antoine-Moussiaux 13] Present study —
(unpublished data) [B] @ Centers for Disease Contfrol and Prevention
COC 2477 Saving Uves, Prolecing People™
EMERGING INFECTIOUS DISEASES’
1SSN: 108!
EID Journal = Volume 24 > Number 12—December 2018 = Main Article O O O

Volume 24, Number 12—December 2018

Research Letter

Use of Next-Generation Sequencing for Diagnosis of West Nile Virus Infection in Patient Returning to
Belgium from Hungary

Elke Wollants'z , David Smolders', Reinout Naesens, Peggy Bruynseels, Katrien Lagrou, Jelle Matthijnssens, and Marc Van Ranst

Author affiliations: KU Leuven Rega Institute, Rega institute, Leuven, Belgium (E. Wollants, ). Matthijnssens, M. Van Ranst); ZNA Hospital
Middelheim, Antwerp, Belgium (D. Smolders, R. Maesens, P. Bruynseels); University Hospital Leuven, Leuven, Belgium (K. Lagrou, M. Van
Ranst)
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Sindbis virus, clinical

Sindbis Fever, rash, arthralgia/arthritis, paraesthesias Furope, Africa, Australia, Asia, Philippines ';‘Lé
Ockelbo Fever, rash, arthralgia/arthritis, Sweden, Norway !
chronic arthralgia, paraesthesias, pr
Pogosta Fever, rash, arthralgia/arthritis, Finland
chronic arthritis,
Karelian fever Fever, rash, arthralgia Russia

Oligoarthritis > 90%
Skin rash > 90%

Chronicity > 50%

INSTITUTE OF TROPICAL MEDICINE ANTWERP Laine M. J Intern Med 2004 35



Crimean-Congo hemorrhagic fever, transmission

Y. i

Large mammals

2 = id 1
. Contact .W“h — «—{ | Horizontal
infected tissues transmission

Livestock

irds
Long distance dispersal

i

Small vertebrates

Adult < Nymph

Lo

> #

\Iosocomlal Tick bite Horizontal
* transmission

Eggs Larva

[ Vertical transmission l

Figure 2. The transmission cycle of CCHFV. The boxes show transmission routes.

Hyalomma tick

NICD South Africa/R. Swanepoel
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Crimean-Congo hemorrhagic fever, global distribution

ﬁ;g;\ lag . L™ — 7 -, ;
2.3 '50°North latitude: Limit for geographic distribution of genus hyalomma ticks Y,
S - . - s
— Pl — - e —mmsen
f. ¥ 9 -
O
= <ﬁ. .
J )
P
|- N S |
T
ot i j s
SOy {
Q) b N o fmn -
: N O G R RUT S
/—H\ \(r' s s : . N 5
y ! T, .
| s ‘i__:LQ Jr [ Hyalomma tick vector presence
j \ T [J CCHF virologic or serologic
l 1/ .
X Tl evidence and vector presence
y [0 5—49 CCHF cases reported each year
- [ =50 CCHF cases reported each year

N
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Crimean-Congo hemorrhagic fever, clinical

™ Incubation period
13 d after tick bite,
+6d after blood / tissue contact (max 13d);
90% infections subclinical
B Sudden onset fever, flu-like illness,
confusion, lethargy,

B Severe hepatitis, bleeding, hepatorenal
and pulmonary failure, no meningitis

Case fatality rate 15% if symptomatic,
death in 2" week of illness

J
A\Q" INSTITUTE OF TROPICAL MEDICINE ANTWERP




Crimean-Congo hemorrhagic fever, clinical

A Timeline Involving Patients and Contacts

Orotracheal intubation
Travel to Avila Central venous catheter Contact Tracing and Surveillance
Tick bite placement
Transfer to GMUH

HLIU health care workers
Onset of symptoms

Death Family, ILUH, and GMUGH
ILUH admission Necropsy health care workers
he NEW ENGLAND JOURNAL of MEDICINE l l
r Follow-up visit
| BRIEF REPORT | DOl 0 DOI 9
- Jeoz e Onset of symptoms First blood RT-PCR negative
Autochthonous Crimean—Congo _ B
hasi i/ Shai ILUH ICU Aminotransferase level
Hemorrhagic Fever in Spain admission starts to decline HLIU discharge
CCHF diagnosis
Transfer to HLIU Platelet count starts Hospital discharge
to increase
I DOI 0 DOI 9 DOI 11 DOI 20
Second Case

71
August 2016

6
September 2016 October 2016

L L L S L L L LN L L L | . N N B (N N N N S [ NN BN S N RN SN R N BN BN S NN R S S [ S R B R |
13141516171819202122232425262728293031 1 2 3 4 5 6 7 8 91011121314151617181920212223242526272829301 2
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Negredo A. N Engl J Med 2017 39



Crimean-Congo hemorrhagic fever, diagnosis/management
* Virus isolation, PCR, ELISA, Ag-test

* Patient isolation, barrier nursing
(nosocomial: airborne possible)

* Treatment : ribavirin + supportive

* No safe vaccine available

* Gloves/protective clothing when
handling animal tissues in endemic

\
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SURVEILLANCE REPORT
hl

Crimean—Congo haemo

Key facts

. For 2016, two countries reported a total of six cases of Crimean-Congo haemorrhagic fever (CCHF).
. For the first time, Spain reported two confirmed autochthonous cases.
. Bulgaria reported the remaining four cases (CCHF is endemic in the Balkan region).

3
A b

Key facts

. For 2017, Bulgaria reported two confirmed cases of Crimean-Congo haemorrhagic fever (CCHF).

Key facts

For 2018, EU/EEA countries reported eight cases of Crimean-Congo haemorrhagic fever (CCHF). Bulgaria
reported six locally-acquired confirmed cases, Greece one travel-related confirmed case and Spain one locally-
acquired probable case.

T D

_YR . N,
Portugal (0.6%) | [ spain(o%) | | Greece (2.2-14.4%)

Key facts

«  For 2019, Bulgaria reported two cases of Crimean-Congo haemorrhagic fever.

Seroprevalence surveys in humans

INSTITUTE OF TROPICAL MEDICINE ANTWERP Monsalve—Arteaga L. PLOS NTDs 2020



Suitability map for CCHFV in Europe

[ |Absent
[ ]Low suitability
[ IMedium suitability

Il High suitability

Fig. 1. Environmental suitability map of Crimean-Congo hemorrhagic fever in the Old World.

\

‘\tg" INSTITUTE OF TROPICAL MEDICINE ANTWERP Okely M. Acta Trop 2020 42



Dengue virus, global distribution

Most important arboviral disease in
humans

Global incidence has grown dramatically
with £ 50% of the world's population at
risk

Around 400 million infections annually,

including about 100 million clinically
apparent (Bath et al. Nature, 2013)

The disease is now endemic in 129
countries (70% of global burden in
Americas, South-East Asia & Western
Pacific

The largest number of dengue cases ever
reported globally was in 2019

INSTITUTE OF TROPICAL MEDICINE ANTWERP

Aedes mosquito I
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Expert Reviews in Molecular
Medicine

2018

Arbovirus lifecycle in mosquito: acquisition,
propagation and transmission

Pa Wul2, Xi Yul?, Penghua Wang* and Gong Cheng!?




Dengue, clinical 25% of infections are

symptomatic

Days of illness 1 2 3 4 5 6 7 8 9 10
Temperature
Pe _40°
- DENGUE = WARNING SIGNS SEVERE DENGUE
Dehydration Reabsorplion ’ with warrning 1. Severe plasma leakage
Potential clinical issues fluid overload signs 2. Severe haemorrhage

3.Severe organ impairment

Organ impairment

Platelet
Laboratory changes P CRITERIA FOR DENGUE + WARNING SIGNS CRITERIA FOR SEVERE DENGUE
. ; ' Prob Warning signs*
Hematocrit 3 rol able dengue . g signs Severe plasma leakage
- sam live in /Irave| to dengue endemic area.  *® Abdominal pain or tenderness |eading to:
o Fever and 2 of the following criteria: ® Persistent vomiting ® Shock (DSS)
] |gM/|gG ® Nausea, vomiting ® Clinical fluid accumulafion ® Fluid accumulation with respiratory
Serology and virology Viraemia * Rash * Mucosal bleed distress
JUAEH e Aches and pains * Lethargy, restlessness Severe bleeding
. ¢ Tourniquet test positive ® Liver enlargment >2 cm -
. as evaluated by clinician
® leukopenia * Laboratory: increase in HCT X
) : ® Any warning sign concurrent with ropid decrease Severe organ involvement
Course of dengue illness: Febrile Critical Recovery phases in platelet count * Liver: AST or AT >=1000

- e CNS: Impaired consciousness
quoratory-conﬁ rmed dengue *{requiring strict observation and medical P

{important when no sign of plasma leakage| infervention] * Heart and other organs

INSTITUTE OF TROPICAL MEDICINE ANTWERP WHO guideline 2009




Dengue, clinical

Fever After a Stay in the Tropics

Diagnostic Predictors of the Leading Trapical Conditions

Emmanuel Bottiean, MD, Jan Clerin, MD, Erwin Van den Enden, MD, Marjan Van Esbroeck, MD,
Robert Colebunders, MD, PhD, Alfons Van Gompel, MD, and Jef Van den Ende, MD, PhD

Adjusted LR+

e |Leukopenia 3.3

e Skin rash 2.8

e Thrombocytopenia 2.0

INSTITUTE OF TROPICAL MEDICINE ANTWERP Bottieau E. Medicine 2007



Dengue, diagnosis

B Antibody-based test (IgM/IgG)
B Sensitivity: 70-80%

B PCR for viremia (reference centres)
B Sensitivity: 50-80%

B Rapid Diagnotic Test (RDT) NS1 antigen
B Sensitivity: 50-80%

Dengue Duo Rapid Test

Dengue Ag NS1
Dengue IgG/IgM

. RDT DUO NSl Ag/ant|b0dy Interpretation
epe e Positive . Negative
. Se n S ItIVIty: > 90% _Ns1 Positive _19G Positive _1gM Positive _ NS1/1gM Positive  1gG / IgM Positive ) 9 .

INSTITUTE OF TROPICAL MEDICINE ANTWERP
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Dengue, diagnosis (use of RDT in travelers)

Open Forum Infectious Diseases -
GAIDSA (VT N
Infections Diseases Society of America v medicine aisociotion

Clinical Utility of the Nonstructural 1 Antigen Rapid
Diagnostic Test in the Management of Dengue in

Returning Travelers With Fever : :

Ralph Huits," Patrick Soentjens,’ Ula Maniewski-Kelner,' Caroline Theunissen,' Steven Van Den Broucke,' Eric Florence,' Jan Clerinx,' CO I I l p a re d to h I Sto r I Ca I co n t rO I S
Erika Vlieghe,? Jan Jacobs," Lieselotte Cnops,’ Dorien Van Den Bossche,’ Marjan Van Esbroeck,’ and Emmanuel Bottieau®

'Dapartment of Clinical Sciences, Institute of Tropical Medicing, Antwerp, Belgium; “Unit of Tropical Dissasas, University Hospital of Antwerp, Belgium; and *Dapartment of Microbiology and

Immunology, University of Lauvan, Balgium [ ) Less hospita I ad m issions
Table 1. Performance of the NS1 Antigen Rapid Diagnostic Test for the Diagnosis of Dengue in 308 Tested Travelers With Fever

e Less empirical antibiotics

Samples Tested by NS1 Antigen RDT

Diagnostic Under Evaluation Result ROT Confirmed Dengue Case No Dengus Total
NS1 antigen RDT positive 43 1 4
negative 9 255 264
52 206 308
sensitivity: 43/52 = 82.7% specificity: 265/256 = 99.6%
{95% Cl, 74.4-93.0) (95% CI, 98.8-100)

Sens: 83%  Spec: >99%

INSTITUTE OF TROPICAL MEDICINE ANTWERP Huits R. Open Forum Infect Dis. 2017 47




Aedes mosquito

Chikungunya, global distribution

Chikungunya Virus and the Global Spread
of a Mosquito-Borne Disease 1 2003-2018: > 5 million cases

Scott C. Weaver, Ph.D., and Marc Lecuit, M.D., Ph.D.

| 258, | Lge —
o o " 4 T S :

[T Areas infested with A. aegypti

[T Areas infested with A. albopictus

I Areas infested with A. aegypti
and A. albopictus

QO West African enzootic 2014 to present 1952 to present

O ECSA enzootic

QO Asian urban

fdxp;j'f_ Reviews in Molecular — Arbovirus lifecycle in mosquito: acquisition,
earemne propagation and transmission

The NEW ENGLAND JOURNAL of MEDICINE

cambridge.org/erm

Pa Wul:2, Xi Yul2, Penghua Wang® and Gong Cheng!?

Figure 2. Origin, Spread, and Distribution of Chikungunya Virus and Its Vectors.

The map shows the African origins of enzootic chikungunya virus strains and the patterns of emergence and spread of the Asian lineage
and Indian Ocean lineage (IOL) of the virus during epidemics since the 1950s, based on phylogenetic studies.** The distributions of the
peridomestic vectors, Aedes aegypti and A. albopictus, are also shown. ECSA denotes eastern, central, and southern African.

INSTITUTE OF TROPICAL MEDICINE ANTWERP




Chikungunya, clinical

15-20% of infections are
Fever, usually lasts about 1 week (90% of patients) Sy m ptO mat I C

Symptoms

Myalgia, usually lasts 7-10 days (90% of patients)

Polyarthralgia, polyarthritis, or both, can last weeks to months (95% of patients)

Rash, lasts about 1 week (40-50% of patients)

Infection

Weeks to months

Viremia, usually lasts 5-7 days
lgM detectable 3-8 days after symptom onset, usually persists for 1-3 months
1gG detectable 4-10 days after symptom onset, persists for years

Biomarkers

Weaver SC. N Engl ] Med 2015 Simon. Curr Infect Dis Rep. 2011 49



Chikungunya, diagnosis (serology, E1 antigen)

TABLE 2 Summarized results from the IC test with specimens from suspected chikungunya fever cases

No. of IC test result

Eva l (¥ ] at i Oon of Country  patients Genotype RNA result (7) No. positive No. negative  Sensitivity (%) Specificity (%)
= Thailand 50 ECSA® Positive (34) 31 3 91.2 93.8
) Com mercual!y o .
Available Serol ogic Laos 54 ECSA Positive (34) 29 5 85.3 95.0
- - Negative (20) 1 19
Diagnostic Tests for donesia 2 Asan Postive(d) 2 0
H H Negative (0) 0 0
c h i k “ n g u n ya V ir u S Senegal 6 Woest African  Positive (6) 6 0
Christine M. Prat, Olivier Flusin, Amanda Panella, Negative (0) 0 0
Bernard Tenebray, Robert Lanciotti,
and Isabelle Leparc-Goffart Total 112 Positive (76) 68 8 89.4 94.4
Negative (36) 2 34
. . . . TOAA, 1l a vith RT-PCR a 3
Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 20, No. 12, December 2014 Aoerlsseement v o

iy i 0 Performance highly dependent of genotype

Contents lists available at ScienceDirect
.. . . . LINICAL
Clinical Microbiology and Infection Elcnnal&usv )
AND INFECTION Summary of E1-antigen test results
ol HOREDDEEE wielinte i craliolos e i ik ee Booni Test panel CHIKV RT-PCR positive (1)~ El-Agpositive  El-Agnegative  Sensitivity (%) (955 CIf  Specificity (%) (95% CI°

Original article Ch?kungunya,EC_SA genotype, n=9 9 8 1 88.9%(56.5-98.0)

. i . i . i Chikungunya, Asian genotype, =30 30 10 20 333%(19.2-512)
Diagnostic accuracy of a rapid El1-antigen test for chikungunya virus Endemic controls, n=26 ND 6 20 - 76.9% (57.9-80.0)
infection in a reference setting Selected pathogens,” n=20 ND 5 15 - 75.0% (53.1-88.8)

; Reference panel (spiked sera) n=12  ND 1 1 - 91.7% (64.6-985)
R. Huits *, T. Okabayashi 2, L. Cnops , B. Barbé ', R. Van Den Berg *,

K. Bartholomeeusen >, K.K. Arién >, J. Jacobs °, E. Bottieau ', E.E. Nakayama 2, T. Shioda 2,
M. Van Esbroeck '
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Aedes mosquito

Zika, global distribution

2007-2009 2012-2014 2015 2015 2015 2016 2016 2016
January~October November December January [ March

Stateof Yap,  French Polynesia  Malaysia  Brazil Cape Verde El Salvador Paraguay French Guiana Bolivia CostaRica Ecvador Haiti Tonga Laos

Micronesia  New Caledoria  Philippines Vanuatu  Samoa Guatemala Suriname Honduras  US.Virgin Guadeloupe Guyana American Bonaire New Caledonia
Gabon Eastes Island, Chile Cambodia Fiji Solomon Islands Mexico  Venezuela Martinique Islands St Martin  Jamaica Samoa Marshall Islands St Maarten

| Cook Istands Indonesia  Colombia Panama Dominican  Nicaragua  Curagao St.Vincentand  Cuba

Thailand Puerto Rico Republic Barbados  Maldives the Grenadines Dominica
Trinidad and
Tobago

taes
Samhdartr s St Maarten
Coceiore

Demimes
Martimque Clréwﬂe
Vincentand Thatasd Pigpre: Stteof Va5, Uash
£ B e, -
(-] Malora
o My
Gabom Selomon
French Polynesia indonenis o
Samoa
0 fa
Qe ok lslands Vamanu
New Caledonia

Figure 1. Areas in Which Zika Virus Infections in Humans Have Been Noted in the Past Decade (as of March 2016).
Only sporadic infections have occurred in heast Asia, the Philipp and Ind

;XP;”_ Reviews in Molecular — Arbovirus lifecycle in mosquito: acquisition,
eadicine . . .
propagation and transmission

cambridge.org/erm
Pa Wu2, Xi Yul?, Penghua Wang? and Gong Cheng!?

Petersen LR. N Engl J Med 2016




Zika, clinical

4 N

> Guillain-Barre

Comparison of selected clinical findings in chikungunya, dengue and Zika infections syn drome /
Clinical presentation Chikungunya Dengue Zika neuro | o g I ca |
Fever +++ +++ + . o
Rash i i ha, disorders (<1%)
Myalgia + e +
Arthralgia +++ 4 szt
Oedema - - i
Retro-orbital pain + ++ e .
Conjunctivitis s - o » Fetal loss/birth
Lymphadenopathy i ++ + defects (5-10%)
Hepatomegaly +++ = -

Haemorrhage - + = \ /

Adapted and modified with permission from [33,34].
+++, very common; ++, frequently observed; +, sometimes observed; —, not
typical.

INSTITUTE OF TROPICAL MEDICINE ANTWERP Eckerle I. Clin Microbiol Infect 2018



zika, transmission

Accidental laboratory
i} exposure ZIKV: Saliva
r\ (19.2%)
Rhesus Blood Transfussion Sexual
monkeys (R) s ZIKV: Blood
—— e csx) B CE)
=y ZIKV: Serum
I ZIKV: Semen
Organ (up to >2 months)
Transplantation
ZIKV: Urine
Experimental Main vector: ee. aegypti (urkila ddays)
Inoculation? Other vectors involved: ay:
Ae. africanus (ZIKV, 1948)
i Ae. furcifer l
Ae. taylori N
b Perinatal
Ae. Iutez?ce:phalus Monk ey —~
Ae. dalzieli s Y
Experimental Ae. opok ) bite \\ \ \
- fihiests monsays ):;n;:;uns:zmnform's JIAY
ZIKV, 1947 o j csoc
. i ) Culex perfiiscus RISk.Of associated
p (\! : Others microcephaly
N
Swiss albino mice (S)
Cotton rats (R) |
Guinea pigs (R) Vector-borne Non-vector-borne
Rabbits (R)
(S):Susceptible, develops clinical disease;
(R): Resistant to clinical disease.
Fig. 1 Summary of reported forms of transmission of Zika virus

INSTITUTE OF TROPICAL MEDICINE ANTWERP Rodrigues-Morales. Ann Clin Micr Antimicr 2016 53




Distribution of invasive Aedes in Europe (2015)

Aedes albopictus

des albopi

Outermost regions
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Distribution of invasive Aedes in Europe (2021)

Aedes aegypti
Aedes albopictus
Aedes atropalpus
Aedes japonicus
Aedes koreicus

W g Font by Aty

Legend

M Established
Introduced

B Absent

B No data

B Unknown
Outside scope

Countries/Regions
not viewable in the
main map extent*

Malta

' Gibraltar
- Liechtenstein
0

“Q\ . Azores (PT)

v Canary Islands
[Ye /| (ES)

\ Madeira (PT)

g y Jan Mayen (NO)

Aedes invasive mosquitoes, September 2021
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Dengue, chikungunya, zika: autochthonous cases (Europe)

RAPID COMMUNICATION

First autochthonous dengue outbreak in Italy, August

Country Region, municipalities 2020
France 2010  Croatia Koréula Island and the Pelje$ac peninsula bt
2010 France Alpes-Maritimes department, Nice
L L ini' , Luisa B "4, Felice Foglia®, Vinicio Manfrin' , Monia P; ti*, Gi ina P: * , Mario R: *, Glol
2U1LFANRY (2 checs) 2013 France  Bouches—curRhone depariment, Venalles CgelFebik MoMA  Sinons AT« 1encscs Sandla. Mt TeriosBodoven . FranhscsRossos . edarco
2010 DENV-1 (2 cases) 2014  France Var department, Toulon T
2013 DENV-2 (1 case) 2014 France Var department, Toulon 1
2014 France Bouches-du-Rhéne department, Aubagne 2
2014 CHIKV (12 cases) 2015 France Gard department, Nimes 8
2014 DENV-1 (1 case) 2018 France Alpes Maritimes department, Saint-Laurent-du-Var 5
2014 DENV-2 (1 case) 2018  France Hérault department, Clapiers 2
2 ._Ual ] 2007 2018 France Gard department, Nimes 1
014 DENV-2 (2 cases) : —— - =
CHIKV (~330 cases, Spain Murcia region or province of Cadiz 5
2015 DENV-1 (6 cases) 205 confirmed) Spain Catalonia region 1
2017 CHIKV (9 cases) Spain Catalonia region 1
France Alpes-Maritimes department, Vallauris 7
2019 France Rhone department, Caluire-et-Cuire 2
2019  Spain Municipality of Madrid 1
2020 France Hérault department, Cessenon-sur-Orb 1
2020 France Var department, la Croix Valmer 3
Portugal (Madeira)_, zgzg Italy Lenelo region, l\c/‘knnlecchlo Maggiore 11
France pes-Maritime department, Nice 5
201 2'201 3 2020 France Gard department, Saint-Jean-de-Valériscle 1
DENV-1 (>22°0 cas@s) 2020 France Alpes-Maritime department, Saint-Laurent-du-Var 2
2020 France Hérault department, Montpellier, or Gard department, Cabriéres 1 Spain records first case of sexually transmitted
France Var department, Toulon 0 Zika virus

Croatia, 2010
DENV-1 (18 cases)

Italy, 2017
CHIKV (489 cases,
282 confirmed)

|:] Aedes albopictus D Aedes koreicus

Zika virus disease in Var dej

Aedes aegypti |:| Aedes japonicus 16 October 2019

INSTITUTE OF TROPICAL MEDICINE ANTWERP Barzon L. J Clin Virol 2018




Dengue, chikungunya, zika in Belgium

Chikungunya

if” Dengue M
20
10 I
2w M _mmmlln I N .

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

150 m Serology ®mPCR

. Zika
140
N 11 I I I
100
1l | i
N Il-

80
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
60
40
20
. M =
2015 2016 2017 2018 2019 2020 2021

mVNT mPCR mVNT (old)

INSTITUTE OF TROPICAL MEDICINE ANTWERP Courtesy Dr M. Van Esbroeck, CLKB, ITM 57




Active monitoring of invasive Aedes in Belgium

0 25 50 km
S 2007|2008 (2009 (2010|2011 20122013 |2014|2015 201620172018 2019|2020
_— % |eu
j ABAT@ HA
B @ | sp
1
“ i . .

meﬂ @ = i{rx Deblauwe et al. submitted (light grey: no monitoring, dark grey: monitoring)

highway
& port
sl industrial zone
@y parking lot along highway
@ used tyre import company
k¢ lucky bamboo import company
i allotment garden at border with Germany

B positive Aedes koreicus

B positive Aedes joponicus

W positive Aedes albopictus

B positive Aedes koreicus/Aedes japonicus
* Established population




And still more: Japanese encephaltis

Runsin £

Travel Medicine and Infectious Disease 34 (2020) 101580

Contents lists available at ScienceDirect -

Travel Medicine and Infectious Disease

journal homepage: www.elsevier.com/locate/tmaid

Diagnostic Challenge

Japanese encephalitis in a young traveler returning from a short-term
holiday in Khao Lak, Thailand

heck for
Updates’

Ralph Huits™", Yeleni Eelen", Philippe G. Jorens®, Kevin K. Arién®?, Marjan Van Esbroeck?,
Els LIM. Duval”
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And still more: yellow fever

Yellow Fever Vaccination

Recommendations in the Americas and Africa, 2019

low risk area, but yellow fever vaccinationis recommended by the Belgian scientific study group » 1 e
on travel medicine, unless there isa contra-indication for vaccination

strongly recommended or obligatory
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IBRIEF REPORT « CID 2002:35 (15 November) * e113

A Belgian Traveler Who Acquired
Yellow Fever in The Gambia

R. Colebunders,'? J.-L. Mariage,’ J.-Ch. Coche,’ B. Pirenne,’

S. Kempinaire,’ Ph. H * A. Van Gompel,' M. Niedrig,®

M. Van Esbroeck,' R. Bailey,” C. Drosten,® and H. Schmitz®

'Institute of Tropical Medicine and “University Hospital Antwerp, Antwerp,
“Clinic St.-Pierre, Ottignies, and “St.-Luc Hospital, Université Catholique

de Louvain, Brussels, Belgium; *Robert Koch Institute, Berlin, and “Bernard
Nocht Institute for Tropical Medicine, Hamburg, Germany; and Clinical Services
Medical Research Council, Fajara, The Gambia

A 47-year-old Belgian woman acquired yellow fever during
a 1-week vacation in The Gambia; she had never been vac-
cinated against yellow fever. She died of massive gastroin-
testinal bleeding 7 days after the onset of the first symptoms.

This dramatic case demonstrates that it is important for
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Aedes, Culex, Anopheles, Mansonia

And still more: Rift Valley fever

Symptoms (98% Asymptomatic)

I Aspecific: flue-like, often

mild/asymptom.

I Hemorrhagic fever
“ions @ Renal failure
(22HD)
! Retina: vasculitis — hemorrhages - blind
I Neurologic complications (lymphocytes
RVF country status |n CSF)
No Virus Isolation
— By Diagnosis:

NAMIBIA
1955, 1974,
2010

i Serology IgM

I Virus isolation, PCR

** Major outbreaks causing high Livestock Deaths
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And still more...
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Figure: Spatiotemporal distribution of arthritogenic alphavirus outbreaks and main mosquito vectors

Chronological summary of known arthritogenic alphavirus outbreaks, with geographical distribution of most prominent arthritogenic alphaviruses. The main

. mosquito vector species for each virus and associated outbreaks are indicated. Ae=Aedes. An=Anopheles. BFV=Barmah Forest virus. C=Culex. CHIKV=chikungunya
virus. MAYV=Mayaro virus. ONNV=0'nyong-nyong virus. RRV=Ross River virus. SINV=Sindbis virus.




Conclusion: Arboviruses acquired outside Europe

The Lancet Regional Health - Euroe 1(2021) 100001

Contents lists available at ScienceDirect

The Lancet Regional Health - Europe

journal homepage: wwiw elsevier comianepe Selected diagnoses reported between 1998 and 2018 (% of 103,739 patients).

Research paper Diagnosis 1998-2002  2003-2007  2008-2012  2013-2018 Somers’' D

Travel-related infections presenting in Europe: A 20-year analysis of

EuroTravNet surveillance data Malaria 526 (8.4%) 872 (6.8%) 2340(7.0%)  3457(6.8%)

Martin P. Grobusch®”, Leisa Weld”, Abraham Goorhuis®, Davidson H. Hamer*, DEl’lgllE 104 ( ]-7%) 308 (2-4%) 1133 (3-4%) 2176 (4-2%) 0.013°
Chikungunya 0 50(0.4%) 86 (0.3%) 608 (1.2%) 0.007*
Zika, vector-associated 0 0 0 414 (0.8%) 0.007°
Zika, not vector-associated 0 0 0 6
Ross River 0 0 5 14
Yellow fever 0 0 0 5
Japanese encephalitis 0 0 1 4
Tick-borne encephalitis 0 5 4 4
West Nile 0 1 3 3
Rift Valley Fever 0 0 2 1
Barmah Forest 0 0 0 1
Murray Valley encephalitis 0 0 0 1
Other arbovirus infections™ 0 3 4 6
All arbovirus diagnoses 104 (1.7%) 364 (2.8%) 1236 (3.7%)  3191(6.2%) 0.026"
Viral haemorrhagic fever 1 1 12 30 0.0003*
Animal exposure leading to rabies vaccination ~ 41(0.7%) 222(1.7%) 602 (1.8%) 1823(3.6%) 0.0167
Influenza A and B 0 9(0.1%) 158 (0.5%) 469 (0.9%) 0.006"
Influenza-like-illness 18 (0.3%) 92(0.7%) 551(1.7%) 1295(2.5%) 0.12%
Acute hepatitis A or B 58 (0.9%) 59(0.5%) 123 (0.4%) 103 (0.2%) -0.003"
Measles 4(0.1%) 3(0.0%) 21(0.1%) 17(0.0%)
Viral syndrome with or without rash 464 (7.4%) 1023 (7.9% 1851 (5.6%) 3225(6.29%)
Upper respiratory tract infection 265 (4.2%) 301 (2.3%) 660 (2.0%) 1008 (2.0%) —0.005*
Total patients 6301 12,895 33,301 51,242
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Conclusion: Arboviruses acquired in Europe

Most infections are asymptomatic (> 90%)

( . . . \
Arthralgia and/or rash (AR) Uitk @3 lielels,
L dengue, chik, (zika) )

p
: : : Think of TBE,
Febrile disease (FD) + Neurological syndrome (NS) Toscana. West Nile
\_ ! y
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Thank you for your attention
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