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VBD -emergence: ‘when’ rather then ‘if’ 

 Establishment? 

 Spread? 

 Overwintering? 

 Control measures? 

 Impact? 
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Conclusions EFSA conference - 2018 

 Globalization brings complexity and generates particular 
drivers for infectious diseases, but the control of those 
drivers may be outside the sphere of direct influence of the 
risk managers.  

 

 

 Integrate education and prevention to vector-borne 
diseases into animal and public health policies 

 Guide the decisions for vector control by the understanding 
of the disease pathogenesis and epidemiological conditions. 

 Develop standardised and validated vector-monitoring 
programs and implement those at international level as a 
tool for continuous surveillance and assessment of potential 
threats.  

 Increased collaboration  >>Increased preparedness 
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EFSA’s  Panels dealing with vector-borne diseses 
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Pathogens dealt with in ALPHA outputs 

64% 

36% 

PLH VBD's in EFSA 2007 - 
2018 

Other organisms

VBD's52% 

48% 

AHAW VBD's in EFSA 2004 
- 2018 

Other organisms

VBD's



ALPHA: One-health approach  

 

-Human VBD’s: 17% of the 
estimated global burden of all 
infectious diseases 

-Animals VBD: bluetongue virus: 
~1.4B $USD in economic losses in 
France in 2007 alone (Tabachnik et 
al. 2008) 

-Plant VBD: citrus tristeza virus (an 
aphid-borne disease) has killed tens 
of millions of citrus trees worldwide, 
and currently threatens California 
orange crops 

• Climate change, social and political instability, changes 
in landscape : potential drivers for their introduction  

• Complex interaction between host, pathogen and 
environment> complex diseases to prevent and control 

 

Host 

Pathogen Vector 

Environment 



VECTORS 

ANIMALS AND/OR HUMANS PLANTS 

Vector species: the largest part 
 are blood-sucking arthropods 

Insects (6 legs) 
Arachnids (8 legs) 

Other creepy stuff 

Host 

Pathogen Vector 

Insects (6 legs) 

Arachnids (8 legs) 

? 

Nematodes (no legs…) 

Snail (1 leg) 

And…some fungi transmitting 
viruses  
(like Synchytrium endobioticum) 

http://upload.wikimedia.org/wikipedia/commons/c/c5/Haeckel_Tineida.jpg
http://upload.wikimedia.org/wikipedia/commons/0/0b/Haeckel_Cirripedia.jpg


HOSTS 

 
When this is 
over I am 

going to need 
a lot of 

mosquito 
repellent! 

• Large range of animals (pets, 
livestock, wildlife, e.g. rodents, 
birds…) 

• Humans  

• Both animals and humans 
(=zoonotic VBD) 

 

 

 

ANIMALS AND/OR HUMANS PLANTS 

• Very large range of plant species: (ca. 
300 000 species ): 

•Herbaceous crops (cereals, legumes, 
forage, vegetables …) 

•Fruit trees and bushes 

•Forest trees  

•Wild plants in natural habitats 

•Wild crop relatives 

•Ornamentals (cut flowers, pot plants, 
landscape and amenity trees)  



LIFE CYCLE 

 ANIMALS AND/OR HUMANS PLANTS 

Xylella fastidiosa  West Nile virus 
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Mandates and terms of reference 

 Global occurrence? 

 Probability of introduction? 

 Extent of spread? 

 Probability of endemicity? 

 Impact of introduction and spread? 

 Prevention and control 

 

ANIMALS AND/OR HUMANS PLANTS 
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FEVER: FRAMEWORK FOR EMERGING VECTOR-BORNE DISEASES 

  

  

  

  

  

  

  

  

  

  

  

Temporal and spatial effects 

Step 6. Impact of 

disease 

Step 5. Probability of 

overwintering 

Step 4.Extent of 

Spread 

Overall rate of 

introduction 

Step 2. Level of 

transmission 
Step 1. Rate of entry 

Step 0. Global 

occurrence 

 

Step 3. Probability of 

establishment 

  

Source: CVI, Wageningen University 
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http://www3.lei.wur.nl/mintrisk/Calculation
s.aspx 

 

METHOD FOR INTEGRATED RISK ASSESSMENTS 

http://www3.lei.wur.nl/mintrisk/Calculations.aspx
http://www3.lei.wur.nl/mintrisk/Calculations.aspx
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EXAMPLE: Mosquito-borne 
diseases 
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Characterisation of mosquito-borne diseases 

 

MBD’s Pathogens   Hosts 

  Species 
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1 CVV Bunyamwera virus virus No X   x X x x X       

2 EEEV Eastern equine encephalitis 
virus 

Yes             X     x 

3 GETV Getah virus No   X       x X       

4 HJV Highlands J. virus No             X       

5 JEV Japanese encephalitis virus Yes   X       x x     x 

6 MIDV Middelburg virus No             x       

7 PHSV Peruvian horse sickness virus No             x       

8 RVFV Rift Valley fever virus Yes X   x X x         x 

9 SLEV St. Louis encephalitis virus No             x       

10 VEE Venezuelan equine encephalitis 
virus 

Yes             x     x 

11 VSV Vesicular stomatitis virus* No X   x X x x x       

12 WEEV Western equine encephalitis 
virus 

Yes             x     X 

13 WSLV Wesselsbron virus No X   x X x           

14 YUOV Yunnan orbivirus No       X x   x       
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COLLABORATION AND ORGANISATION OF ASSESSMENT 

Collect data on:  
 Pathogenesis 
 Survival 
 Diagnostics 
 Treatments 
 Vaccines 

DISTILL
ER 

On-line 
data 

collecti
on 

Vectornet 

ECDC 
server 

DACRAH 

EFSA 

Collect data on:  
 Prevalence 
 Disease 

distribution 

Collect data on:  
 Trade 
 Regulations for 

import control 
 Geographical data 
 Impact assessment 

CVI 
 Risk Assessment model 

Risk 
Assessm

ent 
On-line 
model 

 Collect data on: 
competent vectors 

Scientific opinion: 

risk ranking of 36 

VBDs 

 Develop maps vector distribution 

 Prepare 
storymaps 

Story maps: 

characterisation 

36 VBDs 
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VectorNet: ECDC- EFSA-collaboration 

 

 

   

 
  

Common vector distribution 
database 

Filling gaps 

Support from entomologist 
network to risk assessments 

and opinions  

Improved  
human and animal health in 

Europe 



Briefly review the feasibility, availability and effectiveness of the 
main disease prevention and control measures (e.g. diagnostic tools, 
biosecurity measures, restrictions on the movement, culling, 
vaccination). 

 

STORY MAPS OF VBD-MANDATE (2016 – 2017) 

 Click here 

https://efsa.maps.arcgis.com/apps/PublicGallery/index.html?appid=dfbeac92aea944599ed1eb754aa5e6d1


EXAMPLES OF THE STORY MAP ONLINE 

Japanese encephalitis (JEV) 

https://efsa.maps.arcgis.com/apps/MapJournal/index.html?appid=651eea3fab9a49fb9874d7638870c7cb
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Global occurrence 
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1.What is the geographic distribution of  
the VBD in the world? 

2.How likely is it that the VBD is notified 
to the OIE? 

3.What is the relative size of the infected 
area ? 

4.What is the duration of undetected 
spread? 

5.What is the frequency of the  epidemics 
in the infected area? 

6.What is the prevalence? 

Global occurence 
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Global occurence 

 

Mosquito borne virus 
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Bunyamwera virus CVV X X X X           

Eastern equine encephalitis virus EEEV X X X         X 

Getah virus GETV                 X X X 

Highlands J. virus HJV X               

Japanese encephalitis virus JEV                 X X 

Middelburg virus MIDV         X X X X   

Peruvian horse sickness virus PHSV X     X           

Rift Valley fever virus RVFV       X X X X X X 

St. Louis encephalitis virus SLEV X X X X           

Venezuelan equine encephalitis virus VEE   X X           

Vesicular stomatitis virus VSV X   X           

Western equine encephalitis virus WEEV X X X X           

Wesselsbron virus WSLV         X X X X   X 

Yunnan orbivirus YUOV X     X             X X 
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Annual rate of entry 

7. What are the total 
numbers /volumes of 
animals/commodities 

moved along the 
pathway? 

8. What is the 
probability of passing 

through the 
preventive/control 

measures  before/at 
transport? 

9. What is the 
probability that a 

viable VBD-agent is 
still present upon 

arrival in the area at 
risk? 
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Level of transmission 

 

10. What is the 
distribution of  possible 

competent vectors in 
the area at risk? 

11. What is the 
estimated value of the 

basic reproduction 
ratio? 

12. Which fraction of 
the host population is 

susceptible? 
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Probability of establishment 

13. What is the probability of 
infecting a first local 

(indigenous) vector or host, 
given the pathway of entry 

and the expected region and 
time of entry ? (1st 
transmission step) 

14. What is the probability of 
infecting a first local vector 
(given first infection of an 
indigenous host) or host 

(given first infection of an 
indigenous vector)? (2nd 

transmission step) 
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Annual rate of introduction 

Global occurrence 

Annual rate of entry 

Level of transmission 

Probability of establishment 

Annual rate of introduction 
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Challenges? 
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Irreconcilable differences? 

Big data 
• Animal movements 
• Populations 

No data 
• Crucial epidemiological 

parameters (vector 
capacity?) 

Risk management 
• Urgent response 
• No time 
 

Risk assessment 
• Prevention 
• Need more time 

Complex methods 
• Epidemiological models 
• Systematic reviews 
• Expert elicitation processes 

Simple methods 
• Rapid tools 
• Expert opinion 
 

Preparedness!! 

Keep assessments up to date: living 
reports/living opinions 

Collaboration 



A collaborative approach to data collection 
activities on vectors and pathogens they 
transmit 

 

1.To collect existing published or unpublished 
information on the geographical distribution of priority 
vectors; 

2.To further develop/maintain Network of medical, 
veterinary entomologists and public health 
professionals working in the field of vectors or vector-
borne diseases; 

3.To deliver ad-hoc scientific advice to support ECDC 
and EFSA; 

4.To carry out targeted entomological surveillance. 

COLLABORATION: TENDER FOR VECTORNET ON-GOING 

DEADLINE: 
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www.efsa.europa.eu/en/engage/careers 

www.efsa.europa.eu/en/rss 

Subscribe to 

Engage with careers 

Follow us on Twitter 

@efsa_eu 

@plants_efsa 

@methods_efsa 

www.efsa.europa.eu/en/news/newsletters 


