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Tribute to Jean-Pierre Thys, 
pioneer in infectious disease specialty in Belgium
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Arbovirus = « ARthropod-BOrne » viruses
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“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.”

> 500 species, including 150 causing
human disease

• Majority of species 
• Zoonotic disease
• Man = dead-end 

host

• Only few species
• Amplifification in humans
• Epidemic potential
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Arbovirus: 4 types of vectors

Mosquito

Sand fly

Tick

Midge
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Arboviruses: 3 main families

➢ Bunyaviridae

➢ Flaviviridae

➢ Togaviridae

Cleton N. J Clin Virol 2012 
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Arboviruses: 3 main families
Bunyaviridae

Genus Nairovirus: Crimean-Congo hemorrhagic fever (CCHFV)

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

Genus Orthobunyavirus (9)

Flaviviridae (3 genera)

Genus flavivirus (9 serogroups)

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

Togaviridae

Genus alphavirus (7 serogroups)

Chikungunya virus (CHIKV); Eastern, Western, Venezuelan Equine Encephalitis viruses
(EEEV, WEEV, VEEV); Sindbis virus (SINV); Ross River virus (RRV); Mayaro virus (MV),…



Togaviruses Bunyaviruses Flaviviruses

Arboviruses
• Yellow fever virus

• Dengue virus

• Japanese encephalitis virus

• West Nile virus

• Zika virus

• Tickborne encephalitis virus

• Chikungunya virus
• Eastern, Western and 

Venezuelan equine 
encephalitis viruses

• Ross river virus
• Mayaro virus

• Crimean-Congo
• hemorrhagic fever virus
• Toscana virus; Sandfly

fever virus
• Rift Valley fever virus

Arboviruses: 3 main families and main human pathogens



9

Arboviruses: 4 main clinical syndromes

Cleton N. J Clin Virol 2012 

Most infections are asymptomatic (> 90%) 

Febrile disease (FD)

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

Neurological syndrome (NS)
JEV, TBEV, WNV, EEEV, 

Hemorrhagic syndrome (HS)
DENV, YFV, RVFV, CCHV,… 
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Arboviruses: 2 major epidemiological scenarios

Barzon L. J Clin Virol 2018 



Arboviruses: diagnosis (in general)



Combination of direct and indirect diagnostic tests:

Direct: 
• Antigen
• RT-PCR
• viral culture

Indirect:

• serology
• neutralization assays
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Arboviruses: diagnosis (in general)

-------------------> minutes

-------------------> hours

-------------------> days

------------------->    hours* 

------------------->    days



Arboviruses endemic in Europe (up to 2010)

13Cleton N. J Clin Virol 2012 

TBEV (NS)

TOSV (NS)

SINV (AR)

CCHFV (HS)
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Arboviruses with transmission in Europe (2022)

Cleton N. PLoS NTD 2015 
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Arboviruses in Europe (2022)
Endemic in Europe

Tick-borne

Tick-borne encephalitis (TBEV)

Crimean-Congo hemorrhagic fever (CCHFV)

Sandfly-borne

Toscana fever (TOSV)

Mosquito-borne

West Nile disease (WNV)

Sindbis virus (SINV)

In establishment ?

Dengue (DENV)

Chikungunya (CHIKV)

Only in travelers
ZIKV, JEV, YFV,…

Difficult clinical distinction between
presenting syndromes

Mix of travel-related and autochthonous
cases with geographical overlapping



Tick-borne encephalitis (TBE), transmission
Ixodes tick

16Pfeffer M. Parasit Vectors 2011 



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

Zajkowska. Emerg Infect Dis 2013 



Tick-borne encephalitis, clinical (neurological complications)

Lindquist L. Lancet 2008 



Tick-borne encephalitis, diagnosis & management
• Virus isolation, PCR, VNT

• Serology: cross reaction with flavivirus 
vaccine or infection

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

• Safe vaccine available

• Protection against ticks
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Distribution of TBE in Europe

ECDC report 2020



TBE in Belgium

Courtesy Dr M. Van Esbroeck, CLKB, ITM



Toscana virus and other sandfly-borne phleboviruses

Phlebotomus

23Alkan C. Antiv Res 2013 



Toscana virus, global distribution

24Barzon L. J Clin Virol 2018 



Toscana virus & other sandfly-borne phleboviruses, clinical

25Alkan C. Antiv Res 2013 

Toscana virus: 
(aseptic) meningitis, encephalitis,

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



Toscana virus disease, diagnosis & management

• Virus isolation, PCR

• Serology (little cross-reaction)

• Supportive care

• No specific treatment nor vaccine
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Map of vector suitability for Toscana virus in Europe

27Depaquit J. Euro Surveill 2010 
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West Nile virus, transmission
Culex mosquito

Chancey C. Biomed Res Int 2015 
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West Nile virus, global distribution

Chancey C. Biomed Res Int 2015 
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West Nile virus, 2000 epidemic in USA

CDC website



West Nile virus disease, clinical

Incubation 5-15 days, sometimes shorter

About 30% of infections are symptomatic

Flu-like symptoms; non-specific malaise

(Non-itchy) rash (50%)

1%: West Nile neuroinvasive disease 
(WNND)

Encephalitis, meningitis, acute flaccid 
paralysis

10% fatality rate; frequent sequelae
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WNND incidence increases 1.5-
fold for each decade of life.



West Nile virus disease, diagnosis

• Antibody detection/ cross-reactivity!

• RT-PCR serum, urine, red blood cells

• Duration of viremia 1-2 d

• Longer window of detection in urine / RBCs

• CSF: RT-PCR, IgM

• Immunohistochemistry



West Nile virus disease in Europe

Yound JJ. Euro Surveill 2021 



West Nile virus disease imported to Belgium



35Laine M. J Intern Med 2004 

Sindbis virus, clinical  

Oligoarthritis > 90%
Skin rash > 90%

Chronicity > 50% 



Crimean-Congo hemorrhagic fever, transmission

Hyalomma tick

36Shahhosseini N. Microorganisms 2021 



Crimean-Congo hemorrhagic fever, global distribution

37Negredo A. N Engl J Med 2017 



Crimean-Congo hemorrhagic fever, clinical

Incubation period
±3 d after tick bite,

±6d after blood / tissue contact (max 13d);

90% infections subclinical

Sudden onset fever, flu-like illness, 
confusion, lethargy, 

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

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



39Negredo A. N Engl J Med 2017 

Crimean-Congo hemorrhagic fever, clinical



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 
areas
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Distribution of CCHFV in Europe

Monsalve-Arteaga L. PLOS NTDs 2020

Seroprevalence surveys in humans



42Okely M. Acta Trop 2020 

Suitability map for CCHFV in Europe
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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 2018

Aedes mosquito
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Dengue, clinical

WHO guideline 2009

25% of infections are 
symptomatic
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Dengue, clinical

• Leukopenia 3.3

• Skin rash 2.8

• Thrombocytopenia 2.0

Adjusted LR+

Bottieau E. Medicine 2007



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

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

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

RDT Duo NS1 Ag/antibody
Sensitivity: > 90%
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Dengue, diagnosis
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Dengue, diagnosis (use of RDT in travelers)

Huits R. Open Forum Infect Dis. 2017

Sens: 83% Spec: >99%

Compared to historical controls

• Less hospital admissions

• Less empirical antibiotics



Chikungunya, global distribution
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Aedes mosquito

2018

2003-2018: ≥ 5 million cases



Chikungunya, clinical
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15-20% of infections are 
symptomatic

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



Chikungunya, diagnosis (serology, E1 antigen)
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Performance highly dependent of genotype



Zika, global distribution
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Aedes mosquito

2018

Petersen LR. N Engl J Med 2016



Zika, clinical

52Eckerle I. Clin Microbiol Infect 2018

➢ Guillain-Barre 
syndrome / 
neurological
disorders (<1%)

➢ Fetal loss/birth
defects (5-10%)



zika, transmission

53Rodrigues-Morales. Ann Clin Micr Antimicr 2016



Distribution of invasive Aedes in Europe (2015)

Aedes albopictus Aedes aegypti



Distribution of invasive Aedes in Europe (2021)
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Aedes aegypti
Aedes albopictus
Aedes atropalpus
Aedes japonicus
Aedes koreicus



Dengue, chikungunya, zika: autochthonous cases (Europe)

56Barzon L. J Clin Virol 2018 

Year Country Region, municipalities Number of autochthonous cases

2010 Croatia Korčula Island and the Pelješac peninsula 2

2010 France Alpes-Maritimes department, Nice 2

2013 France Bouches–du-Rhône department, Venelles 1

2014 France Var department, Toulon 1

2014 France Var department, Toulon 1

2014 France Bouches-du-Rhône department, Aubagne 2

2015 France Gard department, Nîmes 8

2018 France Alpes Maritimes department, Saint-Laurent-du-Var 5

2018 France Hérault department, Clapiers 2

2018 France Gard department, Nîmes 1

2018 Spain Murcia region or province of Cádiz 5

2018 Spain Catalonia region 1

2019 Spain Catalonia region 1

2019 France Alpes-Maritimes department, Vallauris 7

2019 France Rhône 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

2020 Italy Veneto region, Montecchio Maggiore 11

2020 France Alpes-Maritime department, Nice 5

2020 France Gard department, Saint-Jean-de-Valériscle 1

2020 France Alpes-Maritime department, Saint-Laurent-du-Var 2

2020 France Hérault department, Montpellier, or Gard department, Cabrières 1

2021 France Var department, Toulon 0



57Courtesy Dr M. Van Esbroeck, CLKB, ITM

Dengue, chikungunya, zika in Belgium

Dengue

Zika

Chikungunya



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

EU

HA

SP

MB

MM

Deblauwe et al. submitted (light grey: no monitoring, dark grey: monitoring)

Aedes japonicus

Aedes koreicus

Active monitoring of invasive Aedes in Belgium
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And still more: Japanese encephaltis
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And still more: yellow fever
Aedes mosquito
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And still more: Rift Valley fever
Aedes, Culex, Anopheles, Mansonia

Symptoms (98% Asymptomatic)

Aspecific: flue-like, often 

mild/asymptom.

Hemorrhagic fever

Renal failure

Retina : vasculitis – hemorrhages - blind

Neurologic complications (lymphocytes 

in CSF)

Diagnosis:

Serology IgM

Virus isolation, PCR
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And still more…

Mayaro virus
O’nyong-nyong

virus

Zaid A. Lancet Infect Dis 2021



Conclusion: Arboviruses acquired outside Europe

Grobusch M. Lancet Reg Health 2021

Substantial increase
and “diversification” of 

arboviroses



64

Conclusion: Arboviruses acquired in Europe

Cleton N. J Clin Virol 2012 

Most infections are asymptomatic (> 90%) 

Febrile disease (FD)

Arthralgia and/or rash (AR)

Neurological syndrome (NS)

Hemorrhagic syndrome (HS)

Think of sindbis, 
dengue, chik, (zika)

Think of TBE, 
Toscana, West Nile 

Think of dengue, 
CCHF



Thank you for your attention
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