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The exponential increase in travelling has 
major consequences on the epidemiology of 
infectious and postinfectious diseases, 
constituting a global public health challenge

Zika virus epidemic in Latin America that has now
spread to 84 countries globally

The increase of unvaccinated people permits
outbreaks of some re-emerging diseases
through communities

Outbreak of measles in Europe

Climate changes are strong environmental
drivers of vector-borne disease transmission 
(with the expansion of the geographic range 
of permissive vectors)

Outbreak of WNV in Europe (Greece, Romania) via 
Culex, Zika Virus in South America

Whitehorn J,	Yacoub S.	Global	warming and	arboviral infections.	Clin	Med	(Lond)	2019;19(2):149-52.



Arbovirus

• Arbovirus = various RNA viruses that
are transmitted by arthropods

• Different types of Arboviruses
• Flavivirus: YF, WNV, ZKV, Dengue, Japanese

Encephalitis, St-Louis encephalitis
• Togavirus: Eastern equine encephalitis, 

chikengunya
• Bunyavirus: Sandly fever, Crimean Congo 

Haemorrhagic





Case 

• 45-year-old Belgian returning from 
Germany

• Admitted to hospital in Belgium 
with a flu-like syndrome, nausea, 
vomiting that had started two and 
a half weeks earlier

• Moxifloxacin started by GP
• During hospitalization, she 

developed confusion, 
encephalopathy with dyskinesia of 
the limbs (tremor) and tongue.

• CT and MRI scans of the head were 
normal.

• Cerebrospinal fluid (CSF) testing
showed

• 169 WBC/μl with a lymphocytic
predominance. 

• CSF glucose was normal
• but CSF’s lactic acid, protein and 

albumin were elevated
• Empirical treatment with

ceftriaxone was started



Hypotheses

1. Dengue
2. West Nile Virus Infection
3. Japanese encephalitis
4. Herpes encephalitis
5. Tick-borne encephalitis



• TBEV antibodies (both IgM and IgG) by immuno-fluorescence assay
were detected.

Confirmation of Tick-Borne Encephalitis

Gils	S,	Frans	J,	Ho	E,	Smismans A,	Vermylen P,	Dewil M,	et	al.	Case	report:	tick-borne	encephalitis	(TBE)	in	a	Belgian	traveller returning	from	Germany.	Journal	of	Travel	
Medicine	2018;25(1).



Tick-borne 
encephalitis

Genus: flavivirus, 
Family Flaviviridae

Transmission: Ixodes spp ticks, 
unpasteurised milk

Geography: from western Europe to 
the eastern coast of Japan

Season: spring to autumn

> 10.000 cases every year 
worldwide 
3000 cases in Europe every year 

Ref: Lindquist L , Vapalahti O, Tick-borne encephalitis, Lancet 2008; 
371: 1861–71 
www.eurosurveillance.org



Tick-borne 
encephalitis

• Incubation period: median of 8 days (range 4–28) after tick 
bite

• Clinical presentation: 
• 2/3: asymptomatic
• First stage: fever, fatigue, general malaise, headache
• Second stage: mild meningitis to severe encephalitis with or 

without myelitis and spinal paralysis

• CSF analysis: moderate pleocytosis (initially PMN and then 
mononuclear)

• MRI abnormalities: up to 18%; EEG: abnormal in 77% 
• 1/3 of patients with lasting sequelae
• Diagnosis: serology
• No specific treatment

Ref: Lindquist L , Vapalahti O, Tick-borne encephalitis, Lancet 
2008; 371: 1861–71 



Tick-borne encephalitis



Tick-borne 
encephalitis

• Prevention
• large-scale youth summer camps are 

held in TBE prevalent areas (e.g. 
Southern Germany, Austria).

• Participating children and their
parents should be adequately
informed on preventive measures
such as avoidance of tick bites and 
vaccination which should be
encouraged

• Need for a pre-travel advice (that’s
not to be restricted to « exotic
destinations »)

Ref: Lindquist L , Vapalahti O, Tick-borne encephalitis, Lancet 
2008; 371: 1861–71 

At least 2 injections are needed before departure à
this gives a level of protection of 90-95% 2 weeks
after the second injection





Case 

• A 73-year-old Belgian woman
returning from Greece (Kavala city)

• She had a medical history of 
lymphoma

• Developed 6-day history of fever, 
headache, malaise, nausea, 
confusion, decline of 
consciousness, and neck stiffness

• Cerebrospinal fluid (CSF) testing
showed

• 90 cells/µL (79% lymphocytes) 
• glucose of 72 mg/dL
• protein levels 100.9 mg/dL,



Hypotheses

1. Dengue
2. West Nile Virus Infection
3. Japanese encephalitis
4. Herpes encephalitis
5. Tick-borne encephalitis



Greece

Belgium

Cnops, L.,  et al. West Nile virus infection in Belgian traveler returning from Greece.  Emerging
Infectious Diseases, 19(4), 684–5. 



Confirmation of West Nile Virus (lineage 2) infection



Ref: https://www.cdc.gov/westnile/; https://www.ecdc.europa.eu/en/west-nile-virus-infection;
Siensano, Fiche informative, West Nile Virus, juillet 2016; 

Vogels C, Hartemink N, Modelling West Nile virus transmission risk in Europe: effect of temperature and mosquito biotypes on the basic 
reproduction number; Scientific reports, Nature, 7: 5022, july 2017 

West Nile virus

• Genus: Flavivirus, 
Family: Flaviviridae

• Transmission: mosquito-bite: 
Culex pipiens., (Aedes spp.)  

• Human and horses are 
accidental hosts

• Geography: worldwide
• Temperature is an important 

limiting factor for WNV 
circulation in northern Europe

https://www.ecdc.europa.eu/en/west-nile-virus-infection


West Nile Virus

ü Incubation :
2-6d, sometimes 14d

ü Most human infections are 
asymptomatic. 

ü Clinical symptoms occur in 
≈20% of case-patients : flu-like
syndrome

• fever, headache, and myalgia; 
• <1% of WNV infections 

develop into severe
neuroinvasive disease

Cnops, L.,  et al. West Nile virus infection in Belgian traveler returning from Greece.  Emerging Infectious Diseases, 19(4), 684–5. 
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX%3A32018D0945&from=EN%29

during the acute phase of the 
disease



Prevention: 
no vaccine, 
mosquito-repellent

Ref: Siensano, Fiche informative, West Nile Virus, juillet 2016



Ref: https://www.cdc.gov/westnile/; https://www.ecdc.europa.eu/en/west-nile-virus-infection;
Siensano, Fiche informative, West Nile Virus, juillet 2016; 

Vogels C, et al. ; Scientific reports, Nature, 7: 5022, july 2017 
Environ Health 2016;15(Suppl 1):S28.

West Nile Virus

EU Member States have reported 410 
human West Nile virus infections since the 
beginning of the 2019 transmission season.
To date, 50 deaths due to West Nile virus 
infection have been reported (>> Greee)

https://www.ecdc.europa.eu/en/west-
nile-fever/surveillance-and-disease-
data/disease-data-ecdc

Predicted probability of districts with West Nile virus (WNV) 
infections for (a) 2025 and (b) 2050 based on July temperatures.

2025

2050

Turkey

Romania

Greece

https://www.ecdc.europa.eu/en/west-nile-virus-infection




Case 

• A 20 year-old Spanish man 
returning from Thailand (he visited
Bangkok and some rural areas)

• He was bitten by mosquitoes
• He was first admitted to a local 

hospital in Koh Samui with a 48 
hours history of fever (≥38ºC), 
myalgia, malaise and headache.

• Progressively,  he developped
photophobia and decreased level
of consciousness.

• Cerebrospinal fluid (CSF) testing
showed

• 960 leucocytes/mm3 with 86% of 
mononuclear cells, 

• normal glucose and proteins
• Empiric treatment was initiated

with ceftriaxone, doxycycline, 
aciclovir, dexamethasone and 
phenytoin. 

• After five days the patient was
tetraparetic and did not respond to 
simple commands.



• A cerebral magnetic resonance
image (MRI) showed extensive 
patchy lesions in left basal 
nuclei, midbrain, both
hippocampi, left caudate
nucleus, both internal capsule 
and left thalamus 



Hypotheses

1. Dengue
2. West Nile Virus Infection
3. Japanese encephalitis
4. Herpes encephalitis
5. Tick-borne encephalitis



• RT-PCR for Japanese encephalitis virus (JEV) in CSF was negative. 
• IgM against JEV by ELISA in serum was positive (IgM in CSF not 

performed).
• Two months later à IgG titre against JEV was also positive (1:1280)

Diagnosis of Japanese Encephalitis

https://www.eurosurveillance.org/content/10.2807/1560-7917.ES2013.18.35.20573



Japanese
encephalitis

Genus: flavivirus, 
Family Flaviviridae

Transmission: Culex mosquitoes bite from early dusk
until dawn (during the night-time)

Geography: rural areas of Southern and South-east
Asia(from India to Japan)

Season: mainly from April-May to October-
December.

- 35,000 to 50,000 cases occur annually throughout Asia 
and parts of the western Pacific
-The risk for travellers to the Far East is extremely low (<1 
in 1,000,000 tourists who have been travelling for 1 month).

https://www.cdc.gov/japaneseencephalitis/maps/index.html
Pfeffer M, Dobler G. Emergence of zoonotic arboviruses by animal trade and migration. Parasites & Vectors 2010;3(1):35. 

Severe and fatal form
of encephalitis

Virus is maintained in a cycle between
mosquitoes and vertebrade hosts (pigs and birds)

JEV is the most important mosquito-transmitted

arbovirus, causing encephalitis in Asia.

https://www.cdc.gov/japaneseencephalitis/maps/index.html


Japanese
encephalitis

• Incubation period: 5-15 days

• Clinical presentation:  
• Mostly asymptomatic
• < 1% get ill : encephalitis with symptoms including sudden onset of headache, high 

fever, disorientation, coma and Parkinsonian syndrome (tremors, masklike facies) and 
convulsions. 

• The mortality rate among the symptomatic cases is approximately
25%. 

• Morbidity: 30% chance of neurological and/or psychiatric residual
damage if a symptomatic patient survives the illness.

• Diagnosis: Antibodies in Serum and CSF (PCR is less sensitive)
• CSF: mild to moderate pleocytosis with a lymphocytic predominance, 

slightly elevated protein
• MRI better than CT scan for detecting abnormalities as thalamic

lesions (most commonly lesions)

• No specific treatments, only supportive treatments
• Prevention: Vaccination

IXIARO® (0,5 ml for adults and 0,25 ml for children
between 2 months and 2years ) 

Vaccination is recommanded for persons travelling 
for at least 3-4 weeks through rural areas during
the transmission season

https://www.cdc.gov/japaneseencephalitis/healthcareproviders/healthcareproviders-clinlabeval.html
https://www.itg.be/Files/docs/Reisgeneeskunde/ejapenc.pdf

https://www.cdc.gov/japaneseencephalitis/healthcareproviders/healthcareproviders-clinlabeval.html




Zika Virus

• Zika virus derives its name from the Zika forest in 
Uganda where it was identified in 1947 in samples
taken from a captive, sentinel rhesus monkey.

• 1952: The first human cases are detected in Uganda and 
in Tanzania.

• The first outbreak was reported in Micronesia in 2007, 
60 years after its discovery. 

• The link between ZIKV and neurological complications 
was first recognised when an epidemic in French 
Polynesia in 2013 was followed by a 20-fold increase in 
incidence of GBS cases

http://www9.who.int/emergencies/zika-virus/timeline/en/



• 2015 :pandemic spread of the virus to the 
Americas, the Caribbean, and Africa

• In 2016: In Brazil, dramatic increase in 
microcephaly cases was detected among
newborns with a causal link between ZIKV and 
birth defects

à World Health Organization (WHO) declared
ZIKV as a public health emergency of 
international concern
• Later: ZIKV is recognized as a cause of a range 

of neurologic disorders, including the Guillain–
Barré syndrome (GBS) in adults.



Zika Virus

• Family: Flaviviridae
• Genus: Flavivirus, 
• Transmission: 

• mosquito-bite: Aedes aegypti mosquito
• Direct transmission between humans via 

• Vertical transmission from mother to fetus
• via blood transfusion, 
• and by sexual contact  (1% of ZIKV cases in Europe)

• Geography The virus has spread to a further 84 countries in the 
Americas, Africa and Asia.

• 2130 travel-imported cases in Europe and around 5500 travel-
imported cases in the USA since the start of the Brazilian epidemic

Leonhard	SE,	et	al.	Zika	virus	infection	in	the	returning	traveller:	what	every	neurologist	should	know.	Practical	Neurology	2018;18(4):271.

https://wwwnc.cdc.gov/travel/files/zika-areas-of-risk.pdf (nov 2019)

https://wwwnc.cdc.gov/travel/files/zika-areas-of-risk.pdf


Zika Virus

• Incubation period: 3–10 days

• Clinical presentation: 
• 80% asymptomatic
• 20%: fever, rash, non-purulent conjunctivitis

and arthralgia lasting up to a week

• Diagnosis: Recent ZIKV infection is confirmed
through RT-PCR of serum, urine and CSF 
specimens and ZIKV IgM of serum and CSF.

• Treatment no specific antiviral treatment
• Prevention: several vaccines in development

Leonhard	SE,	et	al.	Zika	virus	infection	in	the	returning	traveller:	what	every	neurologist	should	know.	Practical	Neurology	2018;18(4):271.
https://www.neurologyadvisor.com/topics/pediatric-neurology/neurologic-manifestations-of-zika-virus-infection-what-we-know-so-far/



Three people caught ZIKA in southern France, in August, this
year, the European Centre for Disease Prevention and Control 
has confirmed.



• Sandflies: vector of a lot of different diseases
(Leishmaniases, Bartonella, phlebovirus)

• Phlebovirus contains Toscana sandfly virus (TOSV), 
sandfly fever Naples (SFNV) and other viruses 
endemic in Mediterranean region

• Sandfly fever Naples virus:  3-day fever or 
“papatacci fever”

• Toscana virus:
• Incubation 3-7d max 2 wk)
• Peak of incidence in August
• Most infections are asymptomatic
• Flu-like syndrome, acute meningitis or meningo-

encephalitis. 
• Diagnostic: Serology 

• No specific treatment or prevention 

Distribution of Toscana virus in the European Union and 
neighbouring countries around the Mediterranean Sea up to 2009

Sandfly fever

Ref: Depaquit J, Grandadam M, Fouque F, Andry PE, Peyrefitte C. Arthropod-borne viruses transmitted by 
Phlebotomine sandflies in Europe : A review. Euro Surveill 2010;15:19507
Ayhan N, Charrel RN. Of phlebotomines (sandflies) and viruses: a comprehensive perspective on a complex
situation. Curr Opin Insect Sci 2017;22:117-24. 



Toscana virus in 
2019



La Crosse encephalitis, 
Eastern Equine encephalitis,
Saint Louis encephalitis
• Vector: mosquito
• Host: Mammals, birds
• Human: « dead-end » host
• No treatment or specific

prevention

Arboviral encephalitis
in the US



Tick borne encephalitis West Nile Virus Japanese encephalitis Zika Virus

Virus Flavivirus Flavivirus Flavivirus Flavivirus

Arthropod Ixodes Mosquito (Culex) Mosquito (culex) Mosquito (Aedes aegypti) 
+ Mother-to-child
transmission and sexual

Asymptomatic 60% 80% 99% 80%

Incubation 8 days 2-6 days 5-15 days 3-10 days

Neurological syndromes mild meningitis to severe 
encephalitis with or 
without myelitis and spinal 
paralysis

<1%: neurovinvasive
disease: Meningitis, 
Encephalitis, Acute flaccid
paralysis

<1%: encephalitis, 
Parkinson Syndrome (25% 
mortality and 30% 
morbidity)

Microcephaly, GBS, 
meningoencephalitis

Geographic distribution from western Europe to 
the eastern coast of Japan

Worldwide rural areas of Southern
and South-east Asia

Americas, Africa and Asia.

Season spring to autumn from April-May to 
October-December.

> 10.000 cases every year 
worldwide 

410  WNV  infections since
the beginning of the 
2019 in Europe

35,000 to 50,000 cases 
occur annually
throughout Asia and parts 
of the western Pacific

2130 travel-imported
cases in Europe since the 
start of the Brazilian
epidemic

Prevention Vaccine / Vaccine /



Polio



HISTORY OF POLIO IN BELGIUM 

§ 1956: 1038 cases in a single year – vaccine introduced 
§ 1958: Large vaccination campaigns
§ 1960: 300 cases of polio
§ 1967: Vaccination becomes mandatory
§ 1979: last autochthonous case
§ 1989: last imported case

à 2002: EUROPE DECLARED POLIO-FREE



• Polio is an infection caused by a human enterovirus
• Human enteroviruses are divided into 4 species: 

• A, B or D
• C à Poliovirus serotype 1, 2 and 3

• Poliovirus is transmitted by fecal-hand-oral contamination
• Clinical presentation:

• 90 to 95 % of poliovirus infections are asymptomatic
• In 4 to 8 % of individuals: "minor illness" (abortive polio)= viral infection, 

including headache, sore throat, fever, nausea, vomiting. 
Ø In a fraction of those patients, involvement of the CNS occurs (usually after few days free 

of symptoms days) with symptoms of meningitis, including neck stiffness, headache, 
fever, and vomiting. 
Ø In some of these patients à destruction of motor neurons à This paralytic poliomyelitis

(Acute Flaccid Paralysis) occurs in only approximately 0.1 % of all poliovirus infections

• Incubation: 7 to 14 days
• Diagnosis : PCR amplification of poliovirus RNA from the CSF



• No specific treatment for polio infections à only supportive 
treatment

• Respiratory failure à mechanical ventilation.

• From a practical clinical perspective, differential diagnoses are
• other enterovirus infections (no specific treatment)
• West Nile virus (no specific treatment)
• Guillain Barré Syndrome (which responds to intravenous immune globulin or 

and plasma exchange). 



So why is surveillance required in Belgium?

• The risk of an epidemic in Belgium 
remains negligible thanks to high 
vaccination coverage >90% in all 3 
regions (obligatory vaccine). 

• Nevertheless, as long as the virus 
circulates worldwide, a case of 
poliomyelitis could be imported into 
Belgium and the virus transmitted to 
people not or incompletely vaccinated. 

2018 2019
States infected with WPV1, cVDPV1 or cVDPV3 with potential risk of international 
spread

Afghanistan
Pakistan
Nigeria

Afghanistan
Pakistan 
Nigeria
Papua New Guinea 
Indonesia 
Somalia
Myanmar

States infected with cVDPV2s, with potential risk of international spread

DR Congo 
Nigeria
Syria

DR Congo 
Mozambique
Niger 
Nigeria 
Somalia
Central African 
Rep.

Cameroon
Benin
Ghana
Ethiopia
Philippines
Angola

States no longer infected by WPV1 or cVDPV, that remain vulnerable to re-infection

Cameroon 
Central African Republic 
Chad
Niger

Chad
Syria
Kenya

With Afghanistan, Syria and RD Congo being among
the most frequent countries of origin of asylum seekers
in Belgium



• Why a surveillance? because of the increasing number of countries 
whereas polio virus is circulating and because of the emergence of 
polio-like virus (EV-D68)
ØRare cases of CNS disease similar to acute flaccid paralysis caused by 

poliomyelitis and attributed to enterovirus D68 have occurred in California
between 2012 and 2013, and more widely throughout the United States 
and other countries between 2014 and 2018

ØEV-D68 storyline shows many similarities with poliovirus a century ago

• Acute Flaccid Paralysis (all causes ex. Guillain Barré Syndrome) in <15 year olds 
must be declared 

https://www.sciensano.be/en/health-topics/poliomyelitis-polio/role



https://www.wiv-isp.be/pedisurv/f_index.htm



Conclusions

• Flaviviruses including Zika virus, West 
Nile virus and Japanese encephalitis
virus, dengue, yellow fever, are 
spreading worldwide, many of which
are associated with neurological
diseases.

• Other arboviruses such as Tick borne 
encephalitis virus or some re-emerging
diseases (measles) are increasing in 
Europe.

• à Don’t be afraid to travel… but think
about these diseases if you are facing
some patients suffering from
meningitis, encephalitis or neurological
symptoms with no « classical » etiology
found.



Thank you for your attention


