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Surveillance and early detection
at the interface:
getting off the beaten path
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Emerging pathogens

Challenging to control

Global distribution

Multi-host




World population by region Global freshwater use over the long-run m

Global freshwater withdrawals for agriculture, industry and domestic uses since 1900, measured in cubic metres
(m?) per year.
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Living Planet Index, World
The Global Living Planet Index (LPI) measures the average decline in monitored wildlife populations. The index
value is measured relative to 20,811 populations of 4,392 species in 1970 (i.e. 1970 = 100%).
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Poblacion, agua, biodiversidad, energia
alimentacion: los pilares de una crisis glo
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,

cfflida media de poblaciones de fauna (E).
Obsérvese que la escala temporal varia entre
graficos. Fuente: Our World in Data.
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Measuring
biodiversity

e GBIF & online info
Al-based sound ID (bats, birds)

Transects (mammal signs, birds)

Camera traps (random & risk
points)

E-DNA
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Pathogen transmission & maintenance

Reservoir

Maintenance community

Reservoir
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One Health 16 (2023) 100479

Contents lists available at ScienceDirect

One Health

Maintenance communities

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

Using integrated wildlife monitoring to prevent future pandemics through
one health approach

P. Barroso °, D. Relimpio ®, J.A. Zearra®, J.J. Cerén”, P. Palencia ™, B. Cardoso *°, E. Ferreras *,
M. Escobar ¢, G. Céceres’, J.R. Lopez-Olvera®”, C. Gortézar®
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Maintenance communities

® Goat

() Red deer
() wild boar
() Sheep

(_» Badger

@ Cattle

@ Fallow deer
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Maintenance communities
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More host species,
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Effects on
population




Presence/absence
Relat. abundance
or density |/
Management | |

Open to all causes

Wildlife
population
monitoring

Scanning

(p?ssive)

Abnormal mortalities | , < |

Sporadic cases
(not random)

Targets specific diseases
(random = suitable for
prevalencetrend
calculation)

Contents lists available at ScienceDirect

< Research in Veterinary Science
ELSEVIER

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

Stepping up from wildlife disease surveillance to integrated wildlife
monitoring in Europe

Beatriz Cardoso "%
Paulo C. Alves >““, Christian Gortazar

, Ignacio Garcia-Bocanegra “, Pelayo Acevedo ’ Germén Caceres ',
b

, Feed-back:
Each component feeds
the others

A drop in population
density will trigger
scanning for disease
detection - new disease
might become a target
for active monitoring

* Broad early detection
(passive/scanning)

* Choose host(s) & diseases
for targeted monitoring

* Monitor representative host
species’ populations
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Indicator species wild boar:
* Ancestor of the pig

e Common and widespread
* Game species (accessible)

Pig & wild boar
pathogens

Multi-host

\Prone to produce antibodiy

pathogens

Other
pathogens (!)

Aujeszky’s disease V

PCV2

Mycoplasma hyo.

Brucella sp

Influenza V

HEV

M. tuberculosis complex

Coxiella burnetii

CCHFV

Toxoplasma gondii

Erysipelothrix rhusiopathiae

Epizootic Haemorrhagic Disease V

Canine Distemper V
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monitoring: local, regional, continent-wide
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EXTERNAL SCIENTIFIC REPORT ENETWILD

APPROVED: 15 February 2023
doi:10.2903/sp.efsa.2023.EN-7892

Wild ungulate density data generated by camera
trapping in 37 European areas: first output of the
European Observatory of Wildlife (EOW)

ENETWILD-consortium!, Tancredi Guerrasio, Pelayo Acevedo P, Marco Apollonio, Amir Arnon,

Carlos_Barroaueiro. Olairda_Belova_ Oskar Berdion nse_Antonio_Blanco-Aouia Hanna B

Land use

M. tuberculosis complex e-DN...

e\ww

€uropean @bservatory of ,ﬁrildlif:e

A network of “observation points” provided by collaborators from all
European Countries capable to monitor wildlife population at European
level. It is funded by the European Food Safety Authority (EFSA)
through the project ENETWILD.

VISIT EOW WEBSITE
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ENAD: noninvasive pathogen surveillance
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International Journal of Indoor Environment and Health st

ORIGINAL ARTICLE @ OpenAccess @ ®

HEPA filters of portable air cleaners as a tool for the surveillance
of SARS-CoV-2

Isabel G. Fernandez de Mera, Carmen Granda, Florentina Villanueva B Marta Sanchez-Sanchez.
Alberto Moraga-Fernandez, Christian Gortazar, José de la Fuente

First published: 18 September 2022 | https://doi.org/10.1111/ina.13109

PLOS ONE

ORIGINAL ARTICLE

RESEARCH ARTICLE

Environmental DNA: A promising factor for
tuberculosis risk assessment in multi-host
settings

Jordi Martinez-Guijosa'® *, Beatriz Romero2®, José Antonio Infantes-Lorenzo®?,
Elena Diez", Mariana Boadella®, Ana Balseiro®, Miguel Veiga(', David Navarro®,
Inmaculada Moreno’, Javier Ferreres’, Mi des Domil 7, Cesar Fernandez®,
Lucas Dominguez®?, Christian Gortazar’

Detection of environmental SARS-CoV-2 RNA in a high
prevalence setting in Spain

Isabel G. Fernandez-de-Mera' @@ | Francisco J. Rodriguez del-Rio? | José de la Fuente
Marta Pérez-Sancho® | Dolores Hervas? | Inmaculada Moreno® |
Mercedes Dominguez® | Lucas Dominguez* | Christian Gortézar!
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eDNA targeting MTC

a
Mud-pool of wild boar

Water (1 1)
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Iransboundary and Emerging Diseases

Transboundary and Emerging Diseases

ORIGINAL ARTICLE

Environmental Presence of Mycobacterium tuberculosis
Complex in Aggregation Points at the Wildlife/Livestock
Interface

3

J. A. Barasona', J. Vicente', I. Diez-Delgado'?, J. Aznar®#*, C. Gortazar' and M. J. Torres
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MTC e-DNA detection is relevant

* Pereira et al. (2023) assessed the burden and viability of environmental
MTBC cells by FLOW-FISH-FACS and gqPCR.

* In an endemic TB setting, most natural substrates contained viable or
dormant MTBC cells, with higher burden in mud.

* Load of viable MTBC cells in the environment > minimum infective dose.

Science of the Total Environment 891 (2023) 164366

Contents lists available at ScienceDirect

Science of the Total Environment

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

Unlocking environmental contamination of animal tuberculosis hotspots N
with viable mycobacteria at the intersection of flow cytometry, PCR, and Rasse
ecological modelling

André C. Pereira®®, Daniela Pinto ®®, Ménica V. Cunha **



M. tuberculosis complex e-DNA in open air farms
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What can we detect
in environmental
samples?

* RNA viruses such as SARS-CoV-2
DNA viruses such as ASFV
Bacteria such as CMT

AMR markers

Parasites such as Toxoplasma
gondii

You name it!




Outlook: integrating all tools & more

CT networks: Signs, sounds (Al): | | Indicator sp: ENAD:
- Host abundance - Host abundance - Prevalence - Pathogens
- Species diversity - Species diversity - Non-specific - Species diversity
- Interactions - ENAD samples - Inv. samples - (...)

Scale up from local pilot sites to continent-wide schemes
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