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1. VECTOR-BORNE ZOONOSES: an opportunity for ONE HEALTH

2. ONE HEALTH IN PRACTICE: the case of West Nile virus (WNV) integrated surveillance in Emilia-Romagna

3. ECONOMIC EVALUATION of WNV integrated surveillance in Emilia-Romagna

⟶ ONE HEALTH & PROCESS EVALUATION of WNV integrated surveillance in Northern Italy

4. LESSON LEARNT & FUTURE PERSPECTIVES



VECTOR-BORNE ZOONOSES
§ Human and animal illnesses caused by parasites, viruses, and bacteria, transmitted by vectors

§ Affect hundreds of millions of people and animals globally

§ Highest direct impact in tropical and subtropical areas

indirect economic impact on the poorest populations through animal disease

§ Distribution determined by complex interaction of demographic, environmental, social and economic factors

XU Zhen, The Last Few Mosquitoes (2005)Raku Inoue: Natura Insects



VECTOR-BORNE ZOONOSES
§ Distribution determined by complex interaction of demographic, environmental, social and economic 

factors

Source: Wikipedia

Source: Brian Holly | LinkedIn

Source: www.sustyvibes.com

⟶ “ideal case” for ONE HEALTH approach in public health

ONE HEALTH
§ Integration 

⟶ knowledge 
⟶ perspectives

§ Transdisciplinarity
⟶ society and science
⟶ health professionals as agents of change



Source: www.streetartbio.com/banksy

“evaluate to evolve”

⟶ provides accountability for policy makers  
⟶ should be a change oriented process

ONE HEALTH

NEED FOR POLICY EVALUATION

Any added value in terms of human and animal lives saved, reduced cost and sustained social and 
environmental services that can be achieved by a closer cooperation of human and animal health and other 
disciplines which could not be achieved if the sectors worked separately [Zinsstag 2015]
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• Blood  transfusion
• Organ transplantation
• Breast feeding
• In utero

Source: E. Regina

Vertical transmission

Chancey et al., 2015, modified
Source: www.tvmdl.tamu.edu

Source: www.nationalregister.org

Source: 
www.conservator.ca

Source: 
www.eastlondonlines.co.uk

Fecal-oral
transmission

Enzootic cycle

Spillover

§ Complex interactions among animals, humans and their overlapping/shared ecosystems

§ In humans: ~80% asymptomatic | ~20% West Nile fever (WNF) | <1% West Nile Neuroinvasive disease (WNND)

WEST NILE VIRUS (WNV)



EMILIA-ROMAGNA (ER), ITALY

WNV IN HUMANS AND HORSES 2018

Population ~ 4.5 M. Surface ~ 22,000 km2

Strong tradition of blood donation
1st WNV detection in 2008

§ WNV integrated surveillance since 2009 targeting humans, horses, wild birds, mosquitoes

⟶ early detection WNV circulation
⟶ prevention of WNV transmission via blood transfusion



CURRENT SEASON CURRENT SEASON

& 
FOLLOWING SEASON

BASED ON

Notification of the 1st human case 
(WNND, WNF) until Nov. 30 1st WNV detection in any spp. 

targeted by the SS

July 1 until Nov. 30

§ Human surveillance
§ Veterinary surveillance mosquitoes, wild birds, horses

§ Sharing of information

§ Human surveillance

WHEN

Uni-sectoral approach
National regulation

One Health approach
ER blood safety policy

WNV INTEGRATED SURVEILLANCE
Prevention of WNV transmission via blood transfusion
Systematic WNV blood donation testing at the province level (adm2)

until Nov. 30



Emilia-Romagna region 
interdisciplinary group on VBD

Regional blood centre
Activation of blood donation screening

Entomological unit

Veterinary 
reference laboratory

Public Health 
reference laboratory

Veterinarians
Horse farm owners

Wildlife recovery centres
Hunters

Physicians
Hospitals

Coordination & feedback

Samples consignment

Output of the network

Veterinary services Public health services

ONE HEALTH APPROACH

Prompt communication of WNV circulation 

REGIONAL CROSS-SECTORAL NETWORK for the activation of preventative measures to mitigate the risk of 
WNV transmission via blood transfusion in ER
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COSTS

BENEFITS Averted costs of potential WNND cases
associated to infected transfusions

Short term cost of hospitalization

Compensation for transfusion associated disease

WNV INTEGRATED SURVEILLANCE
IDENTIFICATION OF COSTS & BENEFITS (ER, 2009-2015). Application of the conceptual framework developed by Babo Martins et al., 2015 

Uni-sectoral approach
National regulation

One Health approach
ER blood safety policy

Surveillance
Human surveillance

Triggered actions
Blood testing
Communication campaigns
Vector control interventions

Surveillance
Human surveillance
Veterinary surveillance —mosquitoes, wild birds, horses

Sharing of information

Triggered actions
Blood testing
Communication campaigns
Vector control interventions



COSTS

EUR

WNV INTEGRATED SURVEILLANCE
ESTIMATION OF COSTS (ER, 2009-2015)

Uni-sectoral approach
National regulation

One Health approach
ER blood safety policy

Surveillance
Human surveillance

Triggered actions
Blood testing
Communication campaigns
Vector control interventions

Surveillance
Human surveillance
Veterinary surveillance —mosquitoes, wild birds, horses

Sharing of information

Triggered actions
Blood testing
Communication campaigns
Vector control interventions

5,075,906 4,914,985

~1.2 M EUR savings



WNV INTEGRATED SURVEILLANCE

One Health approach
ER blood safety policy

0.66 % 10% 100%
BEST CASE 

SCENARIO  (EUR)
INTERMEDIATE 

SCENARIO (EUR)
WORST CASE 

SCENARIO (EUR)

0 cases 2 cases 18 cases

0 30,792 277,128

0 300,000 2,700,000

0 330,792 2,977,128

p of WNND after infected blood transfusion

ESTIMATION OF BENEFITS (ER, 2009-2015)
Potential WNND cases associated to 18 infected blood components transfusions

Avoided short term cost of hospitalization
Avoided compensation for transfusion associated disease
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OH IN PRACTICE
§ OH approach to WNV surveillance can lead to accelerated viral detection and prevention of human infections

§ Is cost saving and has potentially additional economic benefits due to early warning in endemic ER region 
(evaluation results are context specific!)

§ Allows the collection of data that are useful to understand the epidemiology of WNV infection

EVIDENCE ON THE ECONOMIC RETURN OF 
CROSS-SECTORAL COOPERATION FOR VBZ 
MITIGATION IN EUROPE, BUT…



Case study in three regions of the Po Valley: Emilia-Romagna, Lombardy, Piedmont

Legal framework 

VBZ WITHOUT BORDERS MAP by Giorgio Galletti, IZSLER

WNV integrated surveillance is an inter-regional challenge
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Emilia-Romagna region 
interdisciplinary group on VBD

Entomological unit

Veterinary 
reference laboratory

Public Health 
reference laboratory

Veterinarians
Horse farm owners

Wildlife recovery centres
Hunters

Physicians
Hospitals

Coordination & feedback
Samples consignment

Veterinary services Public health services

Piedmont region 
interdisciplinary group on VBD

Lombardy region 
interdisciplinary group on VBD



One Health Index Process evaluation results

EVALUATIONS

1. KNOWLEDGE INTEGRATION 2. PROCESS
DEGREE OF OH IMPLEMENTATION 

System definition and description of the initiative followed by the evauation of

Focus groups
⟶ One for each region
⟶ Max 8 participants, 90’ 
⟶ “Privileged observers”
⟶ Final focus group with 

participants from all 
regions

free PDF & worksheets



EVALUATIONS RESULTS
Critical points 

⟶ communication
⟶ learning

Critical points
⟶ communication
⟶ funding

This is a wall

This is a spear

This is a snake
This is a tree

This is a fan

This is a rope

The parable of the "Blind men and an elephant”. Illustrated by Robert W. Williams, 2017, modified
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The degree of One Health implementation in West Nile virus integrated 
surveillance in northern Italy, 2016 

2. PROCESS1. KNOWLEDGE INTEGRATION

GRAZIE 
THANKS 
DANKE!



FOSTER DIVERSITY
§ Ideas
§ Disciplines: TRANSDISCIPLINARITY (beyond MD-DVM collaboration)
§ Biological organisms: BIODIVERSITY
§ Gender
§ Perspectives (stakeholders)

⟶ Local knowledge
⟶ Citizen science, co-production of knowledge

COMMUNICATION, COLLABORATION
§ Interregional coordination
§ Legal systems &  infrastructures

(MOBILE) TECHNOLOGIES
§ Social media
§ Infodemiology

EDUCATION, RESILIENCE

VECTOR-BORNE ZOONOSES & OH
LESSON LEARNT, FUTURE PERSPECTIVES



VECTOR-BORNE ZOONOSES
HOW DO WE PROTECT EUROPE?

TOGETHER, FOSTERING DIVERSITY, COLLABORATION, RESILIENCE

Christopher Chase-Dunn, sociologist, world-systems theory

Democratic

Holistic

Sustainable

Compassionate

Natural

Regenerative

Wise

Balanced

Interdependent

Authoritarian

Dualistic

Unsustainable

Delusional

Mechanistic

Self-destructive

Unwise

Imbalanced

Power Seeking

EGO-LOGICAL ECO-LOGICAL



Foster an 
informal, safe,  

sandbox
space

Ensure easy & 
accessible 

participation

Be inclusive, 
representative, 
collaborative

Empower, 
support &

unite members

Encourage 
creative

& dynamic 
approaches 1. Becoming a member of ECOHEALTH INTERNATIONAL

www.ecohealthinternational.org

2. Writing an email to Sara Savic sara@niv.ns.ac.rs letting her 
know that you have joined so that we can contact you for 
our first online meeting

NETWORK FOR ECOHEALTH 
& ONE HEALTH 
EUROPEAN CHAPTER OF ECOHEALTH INTERNATIONAL

Please join us in NEOH by:



THANK YOU FOR YOUR ATTENTION
THANKS TO ALL COAUTHORS & TO MY TEAM @ UZH: 
Paul Torgerson, Simon Rüegg, Sonja Hartnack, Duriya Charypkhan, & Anou Dreifuss
(previous members included!)

giulia.paternoster@uzh.ch
Graduate School

Maria Sibylla Merian (1647–1717) entomologist, naturalist, scientific illustrator. Metamorphosis insectorum Surinamensium



WNV INTEGRATED SURVEILLANCE
ESTIMATION OF COSTS (ER, 2009-2015)



WNV INTEGRATED SURVEILLANCE
ESTIMATION OF COSTS (ER, 2009-2015)



WNV INTEGRATED SURVEILLANCE
ESTIMATION OF BENEFITS (ER, 2009-2015)



WNV INTEGRATED SURVEILLANCE
ESTIMATION OF BENEFITS (ER, 2009-2015)



WNV INTEGRATED SURVEILLANCE
ESTIMATION OF BENEFITS (ER, 2009-2015)



Zinsstag et al., 2018

Integrated human and animal surveillance and response systems
(iSRS) are one of the most important contributions of a One
Health approach to mitigate effects of climate change. While
public health surveillance is restricted to humans, understanding
vector-borne diseases and climate change per se call for an
integrated One Health approach (Semenza and Zeller 2014; Elbers,
Koenraadt and Meiswinkel 2015). The above-mentioned
example of integrated WNV surveillance in mosquitos, birds,
horses and humans is a case in point (Paternoster et al. 2017).
TheWorld Bank makes a compelling case for integrated human
and animal surveillance (Fig. 2), emphasizing that if emerging
diseases can already be detected in vectors, livestock or wildlife,
prior to detection in humans, very large costs could be averted
(World-Bank 2012; Heymann and Dixon 2013)



Action facilitating exchange and collaboration between 
disciplines and between science and society.

Food for thought

Wangari Maathai, the assistant environmental minister in Kenya and 2004 Nobel 
Peace Prize winner

• https://crowdfunding.wur.nl/project/muggenradar-app?locale=en

• https://www.google.com/search?q=rame+filo&client=safari&rls=en&source

=lnms&tbm=isch&sa=X&ved=0ahUKEwipspSc5f_eAhUEXiwKHW2nCo4Q_AU

IDigB&biw=1246&bih=727

• Sabbia

• https://www.nytimes.com/2005/04/07/world/africa/flower-of-africa-a-

curse-thats-blowing-in-the-wind.html

• Plastic bags breeding for malaria 

• https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5655677/

https://crowdfunding.wur.nl/project/muggenradar-app?locale=en
https://www.google.com/search?q=rame+filo&client=safari&rls=en&source=lnms&tbm=isch&sa=X&ved=0ahUKEwipspSc5f_eAhUEXiwKHW2nCo4Q_AUIDigB&biw=1246&bih=727
https://www.nytimes.com/2005/04/07/world/africa/flower-of-africa-a-curse-thats-blowing-in-the-wind.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5655677/

