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Infect -

- Awid animal(host)sinfected 3y > P
with azoonotic pathogen Qé,‘

« The proportion of infected animals
depends on exposure and susceptibility f
of the hosts and on births, which
introduce new susceptibles §

« Environmental stressors can reduce
host resistance and increase viral shedding

oSt moveme,.

Infection dynamics in reservoir hosts
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Shed Spill
« Pathogens leave the host « Spillover is the transmission
and infect susceptible hosts, of a pathogen between

either directly through animal species. Zoonotic
excretions or indirectly spillover is spillover to
(eg, through blood) humans

« The timing and amount « Spillover requires that a
of shedding depends on recipient host receives a
host immune status. sufficient dose of the
Stressed hosts shed more pathogen. Sufficiency

« Some infected individuals depends on susceptibility
might not shed (latent), « For zoonotic spillover, the
whereas others are virus must be compatible
super-shedders * with human tissue

* Most hosts are infected
with multiple pathogens
that can or can not be
shed synchronously

P
S

Spread

« Spread depends on
infectiousness of the
pathogen, host contact,
and host susceptibility. If
each person, on average,
infects more than one
other person (R, >1), the
pathogen spreads

« If the infection causes rapid
mortality, the virus might
be extirpated. Movement
of infected hosts can
initiate outbreaks in new
populations

« Infection dynamics in
humans are governed by
similar principles to
infection dynamics in
wildlife reservoir hosts

Plowright et al., 2021. Lancet Planet Health, 5(4):e237-e245
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Animal Microbiome

Extensive agriculture Intensive agriculture

The fecal bacterial microbiome of the Kuhl'’s
pipistrelle bat (Pipistrellus kuhlii) reflects
landscape anthropogenic pressure
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.Other Citrobacter koseri Clostridium baratii
Clostridium perfringens Enterobacter cloacae Enterococcus casseliflavus
Enterococcus faecalis Enterococcus faecium Enterococcus gallinarum
Enterococcus hirae Escherichia coli Hafnia alvei

Species Klebsiella huaxiensis Klebsiella oxytoca Leuconostoc mesenteroides
Leuconostoc pseudomesenteroides Macrococcus canis Morganella morganii
Pantoea agglomerans Pseudomonas stutzeri Raoultella ornithinolytica
Rickettsiella massiliensis Serratia fonticola Staphylococcus felis
Streptococcus gallinaceus Yersinia enterocolitica
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CONTRATOS — ENCARGOS

. Leishmania tarantolae / infantum en reptiles de Mallorca
. Streptococcus suts porc senglars urbans Barcelona

»  Avaluar la inclussio del coipu al Pla de Vigilancia Sanitaria de la Fauna
Salvatge de Catalunya

. Mycobacterium microti micromamiferos Pirineos
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3 anys academics
Avaluacio EZCM / 6 mesos
Examen ECZM

Formacio transversal

* Anatomia patologica

* Epidemiologia

« Captura i maneig d'especies salvatges

« Diagnostic laboratorial: serologic, molecular
* Malalties infeccioses

* Ecologia de les malalties

» Coordinaci6 d'equips

« Comunicacio6 publica

* Desenvolupament d'un projecte

* Redaccio cientifica: 3 articles cientifics




UAB

Universitat Autonoma

de Barcelona

V Jornades Salut Internacional i One Health, Juny 2024

[

Faculty of Veterinary Medicine,
University Hannover, Germany

Zoological Society of London, UK gf;

Royal Veterinary College, UK :

£ N

Faculty of Veterinary Medicine, My
Ghent University, Belgium \.gr

[

Veterinary Faculty, UAB, Spain

Department of Pathology and
Wildlife Diseases, Nat. Vet. Inst.
Uppsala, Sweden

~—~—
Barcelona

wd FUNDACIO

Justus-Liebig-University Giessen,
Germany

L =% e

.| Veterinary Faculty ‘

University of Zagreb, Croatia

e




UAB Zoonosis emergents transmeses

Universitat Autonoma

de Barcelona per paparres, tendencies i
perspectives de futur

Dr. Oscar Cabezdn
oscar.cabezon@uab.cat
(+34) 696.070.634




‘é‘ﬁ“' . UAB

Universitat Autonoma
GUICIE de Barcelona

V Jornades Salut Internacional i One Health, Juny 2024

ECDC, 2024

Tabla 1. Carga hospitalaria de Enfermedad de Lyme por CCAA, periodos trianuales y porcentaje de cambio.
Nomero de ingresados (N) y Tasa media de hospitalizacién (TH) por 100.000 hab. Espafia 2005-2019.

CCAA 2005-2007 2008-2010 2011-2013 2014-2016 2017-2019 % Cambio 2017-2019 vs 2005-2007*
N TH N TH N TH N TH N TH TH
Andalucia 17 0,07 19 0,08 40 0,16 40 0,16 42 0,17 134,4
Aragén 9 023 17 042 18 045 12 030 17 043 84,4
P. Asturias 30 093 68 2,09 78 242 65 2,06 78 2,33 172,0
Baleares 000 4 012 8 024 3 0,09 0,24 02,0
Canarias 3 0,05 10 0,16 5 0,08 3 0,05 0,13 150,0
Cantabria 6 035 10 057 5 028 18 1,03 16 0,92 160,8
Castilla y Leon 17 0,29 18 0,29 33 052 15 0,24 30 0,49 68,2
Castilla-la Mancha 9 0,12 10 0,13 12 016 8 0,11 10 0,14 16,1
Catalufia 17 0,08 25 0,11 42 0,19 40 0,18 67 0,29 268,4
C. Valenciana 24 0,17 33 022 29 0,19 30 0,20 50 0,34 101,0
Extremadura 10 031 3 009 5 015 2 0,06 0,06 -79.,8
Galicia 28 034 36 0,43 50 060 67 0,82 71 088 159,6
C. Madrid 14 0,08 16 0,08 20 0,10 30 0,15 40 0,20 161,2
R. Murcia 5 0,12 13 0,30 11 0,225 13 0,30 18 0,41 2321
C. F. Navarra 2 011 11 058 15 0,78 15 0,78 10 0,51 363,0
Pais Vasco 14 0,22 15 0,23 13 0,20 31 047 48 0,73 2324
La Rioja 4 044 6 0062 14 145 10 1,05 12 1,27 190,1
Ceuta 1 044 1 042 2 080 7 276 4 157 2574
Melilla 0 0 0 0 0
Total 210 0,16 315 0,23 400 0,28 409 0,29 531 0,38 141,5

Fuente: RAE-CMBD. Ministerio de Sanidad. Espafia. Elaboracion propia.

*Los valores de esta columna se han calculado considerando todos los decimales.

*El porcentaje de cambio de Islas Baleares se ha calculado respecto a 2008-2010; primer periodo en el que se registran hospitalizaciones en

esta CA
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Si ens pica una paparra I'hem de treure amb cura al més aviat
possible, sense trencar-la ni aixafar-la Unitat de Cultura
Cientifica (UCC, Universitat de Saragossa)

Descarten virus nocius en
la paparra que fa anys
que s'estén a Catalunya:
que fer si et pica

Un estudi de la Universitat de
Saragossa en col-laboracié amb
la UAB descarta que les paparres
"Hyalomma" capturades a
Barcelona i Tarragona tinguin la
febre hemorragica de Crimea-
Conao o altres patdoaens
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La Vanguardia en catala

ALMINUTO / INTERNACIONAL / POLITICA / OPINIO!

SUCCESSOS

La plaga de la paparra
‘Hyalomma
lusitanicum’ envaeix
Catalunya

« Un estudi assenyala que ara com ara

no s’ha detectat el perillos virus
Crimea-Congo

t

Un exemplar de Hyalommalusitanicum (Carlos
Pradera.)

SALUT

MINUT A MINUT ALACARTA PODC!?

Parasit

Alerta a Catalunya per
una plaga de paparres
que pot transmetre
malalties greus: on s'ha
detectat?

Els investigadors ja han detectat la
preséncia del parasit en vuit
comarques catalanes, sobretot de
1'area metropolitana de Barcelona
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Ixodes ricinu‘s‘n

Hyalomma lusitanicum
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Exploring the diversity of tick-borne pathogens: The case of bacteria | e

(Anaplasma, Rickettsia, Coxiella and Borrelia) protozoa (Babesia and

Theileria) and viruses (Orthonairevirus, tick-borne encephalitis virus and

louping ill virus) in the European continent

Alberto Moraga-Fernandez °, Clara Munoz-Hernandez b, ', Marta Sanchez-Sanchez ?,

Isabel G. Fernandez de Mera®, José de la Fuente

* Health and Bioteehnology Research Group (SaBis). Institute for Game and Wildlife Research, IREC (CSIC-UCLM-JCCM), Ciudad Real, Spain

® Department of Animal Health, Faculty of Vererinary Seiences, Regional Campus of International Excellance “Campus Mare Noserum”, Univerciey of Murcia, 30100

Mureia, Spein

© Center for Veterinary Health Seiences, Oklahoma State University, Stillwater, OK 74075, USA

ARTICLE INFO ABSTRACT

Keywords Ticks are the main vectors for the transmission of bacterial, protist and viral pathogens in Europe affecting

Host-aseociation wildlife and domestie animals. However, some of them are zoonotic and can cause serious, sometimes fatal,

Molecular cpidemiclogy problems in human health. A systematic review in PubMed/MEDLINE database was conducted to determine the

"}‘; Health spatial distribution and host and tick species ranges of a selection of tick-borne bacteria (Anaplasma spp., Borrelia

Ticksssosition <pp., Coxiella spp., and Ri ), protists (Babesia spp. and Theileria spp.), and viruses (Orthonairoviruzs, and

Zoonasis flaviviruses tick-borne encephalitic virus and louping ill virus) on the European continent in a five-year period
(November 2017 — November 2022). Only studies using PCR methods were selected, retrieving a total of 429
articles. Overall, up to 85 species of the selected tick-borne pathogens were reported from 36 European countries,
and Anaplasma spp. was described in 37% (159/429) of the articles, followed by Babesia spp. (34%, 148/429),
Borrelia spp. (34%, 147/429), Rickettsia spp. (33%, 142/429), Theileria spp. (11%, 47/429), tick-borne flavivi-
ruses (9%, 37/429), Orthonairovirus (7%, 28/429) and Goxiclla spp. (5%, 20/429). Host and tick ranges included
97 and 50 species, respectively. The highest tick-borne pathogen diversity was detected in domestic animals, and
12 species were chared between humans, wildlife, and domestic hosts, highlighting the following zoonotic
species: Anaplasma phagocytophilum, Babesia divergens, Babesia microti, Borrelia af¢clii, Borrelia burgdorferi .5,
Borrelia garinii, Borrelia miyamotoi, Crimean-Congo hemorrhagic fever virus, Coxiclla burnctii, Rickettsia mon-
acensis and tick-borne encephalitis virus. These results contribute to the implementation of effective in-
terventions for the surveillance and control of tick-borne diseases.

1. Introduction etal., 2015). Among vectors, ticks are one of the most important vectors

of pathogens with significant Impact in humans and animals (Vays-

Zoonotic pathogens cause over 60% of emerging infectious diseases
and more than 70% of them have a wildlife origin (Jones et al., 2008).
This is one of the reasons why wildlife species are considered to have a
relevant role in the epidemiology of emerging pathogens, including
those transmitted by vectors (Tomassone et al., 2015). These pathogen
spillover phenomena are indicative of the need to apply a One Health
perspective, in order to identify interactions between humans, domestic
animals, wildlife and the environment (Gortazar et al., 2014; Jenkins

sierTaussat et al., 2015). These hematophagous arthropods belong to
the order Ixodida that currendy comprises more than 950 species
divided into three families: the Ixodidae (hard ticks, ~ 750 species), the
Argasidae (soft ticks, ~ 218 species), and the Nuttalliellidae with a
single species, Nutralliella namagqua, which is restricted to the African
continent (Mans et al., 2011; Dantas-Torres and Otranto, 2022). Both
ixodid and argasid ticks are vectors of major medical and veterinary
importance, as they can transmit a range of bacteria, protists, and

* Correspondence to: Departamento de Sanidad Animal, Facultad de Veterinaria, Universidad de Murcia, Campus de Espinardo, 30100 Murcia, Spain.

E-mail address: claramunoz] @um.es (C. Munoz-Hernandez).

https://doi.org/10.1016/j.vetmic. 2023.109892

Received 20 May 2023; Received in revised form 4 October 2023; Accepted 13 October 2023

vailable online 15 Octaber 2023
0378-1135/@ 2023 The Authors. Publiched by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses,/by-
ne-nd/4.0/).
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« 2017-2022

« zoonotic character

« wide host range or significance in
Animal Health

Rickettsia

Anaplasma

Coxiella

Borrelia

CCHFV - Orthonairovirus
TBEV — Flavivirus
Babesia

Thelleria
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ANAPLASMA IN HOSTS
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BORRELIA DISTRIBUTION
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B BORRELIA IN HOSTS
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Fig. 9. A) Distribution of Orthonairovirus species in Europe. B) Host orders in which the different Orthonairovirus species have been described. C) Tick species in

which the following Orthonairovirus species were reported: Crimean-Congo hemorrhagic fever virus (CCHFv), NayUn tick nairovirus (Ntv), Paramushir virus (Pav),
Pustyn virus (PUV), Sulina virus (Sv), Tacheng tick virus (Ttv), and Tamdy virus (Tv).
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FLAVIVIRUS IN TICKS
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Fig. 10. A) Venn diagram of tick-borne pathogens interface reported in domestic/wild animals and humans. B) Venn diagram of tick-borne pathogens interface
reported in ticks collected from domestic/wild animals, humans, and environment. “Candidatus Rickettsia species™ and unclassified Orthonairovirus species were

included in both analyses.
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PID2021-1269960A-100. Epidemiologia del CCHFV en la ecorregion mediterranea del NE
Peninsular. Proyectos de generacion de conocimiento. Plan Estatal de Investigacion
Cientifica 2021-2023.

2023 CLIMA 00103. Understanding the impacts of climate change on vectors and vector-
borne diseases in Catalonia: West Nile fever and tick-borne diseases. Convocatoria AGAUR
"Ajuts per financar projectes de recerca per a la mitigacio i adaptacio al canvi
climatic”.

O1. Description of tick species distribution.

O2. Characterization of circulating CCHFV in Catalonia (North-Eastern Spain Mediterranean
Ecological region). Risk factors.

0O3. Use of NGS for TBP surveillance. Risk factors
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Description of the tick species and tick-borne diseases in Catalonia 2023_2024.

Reserves Nacionals de Caca
* Freser-Setcases
* Cerdanya-Cadi

 Vall de Boi
* Boumort
e Alt Pallars

* Ports de Tortosa i Beseit

Centres logistics i de processament de carn de caca
* \Vedat Pirineus S.L. (Sort i Solsona)
e Carniques Llora S.L. (Hostalets de Balenya)
* Senglars Girona S.L. (Fornells de la Selva)

Empreses de gestid de fauna urbana
* Estrateko S.L. (Barcelona)

Centres de Recuperacid de Fauna Salvatge
e Torreferrussa
e Aiguamolls de 'Emporda

Ornitolegs

Ambiental
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Description of the tick species and tick-borne diseases in Catalonia oct’2023 feb’2024.

Reserves Nacionals de Caca
* Freser-Setcases
* Cerdanya-Cadi h 31
* Vall de Boi
e Boumort 4 \
* Alt Pallars “ 48
* Ports de Tortosa i Beseit AY
Centres logistics i de processament de carn de caca <
* \Vedat Pirineus S.L. (Sort i Solsona) w’ 65
e Carniques Llora S.L. (Hostalets de Balenya)
* Senglars Girona S.L. (Fornells de la Selva) ‘.
Empreses de gestid de fauna urbana d 58
* Estrateko S.L. (Barcelona)
Centres de Recuperacié de Fauna Salvatge
« Torreferrussa ﬂ 406

e Aiguamolls de 'Emporda

Ornitolegs

Ambiental: 1.988 paparres
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3.661 Hy.lus.  Hy.mar. Ix.ric. Rip.bur. Altres Hy.lus.  Hy.mar. Ix.ric. Rip.bur. Altres
Alt Camp 21 Gironeés 1 1 297
Alt Emporda 40 4 11 25 139 Llucanes 19
Alt Penedés 2 Maresme 2
Alt Urgell 3 5 58 Moianes 18 1 27
Anoia 1 70 Osona 17 61
Bages 7 2 12 185 Pallars 3
5 Pallars
Baix Ebre 11 57 255 42 R 1 97 21
Jussa
Baix Emporda 1 70 Pallars 71 245 199
= Sobira
Barcelones 39 19 ,Pla el 5 54
I'Estany
Bergueda 9 28 110 330 Ripollées 143 1 55
Cerdanya 33 58 Segarra 71
Conca de 6 53 Selva 1 245
Barbera
Garraf 5 Solsonés 28 3 127
Garrotxa 3 56 e 24 9 45

Occidental
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O2. Characterization of circulating CCHFV in Catalonia (North-Eastern Spain Mediterranean
Ecological region).
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(ECDC, 2024) Predicted vector distribution maps
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(ECDC, 2024) Predict ecological suitability autochthonous human CCHF

Probability CCHF Occurrence
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- Cantabrian mixed forests

I Pyrenees conifer and mixed forests

I 1berian conifer forests
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Hotspot of Crimean-Congo
Hemorrhagic Fever Virus
Seropositivity in Wildlife,

Vo 0% (0/174)

S { Northeastern Spain
Johan Espunyes, Oscar Cabezon, Lola Pailler-Garcia, Andrea Dias-Alves, Lourdes Lobato-Bailon,
Ignasi Marco, Maria P. Ribas, Pedro E. Encinosa-Guzman, Marta Valldeperes, Sebastian Napp
\ : % Emerg Infect Dis (2021) 27:2480-2484
B Negative for Abs against CCHFV F N Species Total Seroprevalence
Bl rositive for Abs against CCHFV )
& e Red deer

[ 2014-2020] Cervus elaphus

Iberian ibex

Ports de Tortosa-Beseit . 89 % (187/210)
. Capra pyrenaica
PTiB 21% (5/24) s
. oe deer .
Wikdboar Capreolus capreolus 1LE% (4 7))
0 -
V) 100% (66/66) European rabbit 0% (0/35)
Iberian ibex Oryctolagus cuniculus
V‘g'jsbs";; . 12.5 % (56/448)
" [ 2010-2021 ]
uela de Cortes y Fallow deer
el Caroche ﬂ Dama dama 0% (0/4)
¥R 31% (43/137) a o
n 1 oar
Ol SRR 100% (48/48)
% Ovis aries
IA - 100% (38/38) :
erian ibex Evidence of Prolonged
h Crimean-Congo Hemorrhagic Fever
100% (48/48) Virus Endemicity by Retrospective
European moufion Serosurvey, Eastern Spain

Emerg Infect Dis (2022) 28:1031-1034
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2014:

Sarcoptic mange
(Sarcoptes scabei)
epidemics en lberian ibex

2021:
Population decline >85% !!

Hypothesis: Is there any relationship between the Iberian ibex
population decline and CCHFV circulation?

Multi-year retrospective serological study:
Evaluation in parallel of CCHFV seroprevalence and densities of Iberian ibex
and wild boar (2009-2022)




Ul{ﬁgm V Jornades Salut Internacional i One Health, Juny 2024

de Barcelona

Ay Contents lists available at S

One Health

journal homepage: www

Dynamics of Crimean-Congo hemorrhagic fever virus in two wild ungulate
hosts during a disease-induced population collapse
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Rhipicephalus bursa 89% 45% 90%
Rhipicephalus sanguineus s.l. 3% 29% 1%
Hyalomma marginatum 1% 20% 0%
Hyalomma lusitanicum 0% 5% 0%
Other spp. 7% 6% 9%

B Rhipicephalus bursa W Haemaphysalis punctata
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W Haemaphysalis punctata
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B Haemaphysalis sulcata
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Hypothesis: role of
Rhipicephalus bursa in CCHFV
transmission in NE-Spain
Mediterranean ecoregion.

D om

Rhipicephalus bursa 89% 45% 90%
Rhipicephalus sanguineus s.l. 3% 29% 1%
Hyalomma marginatum 1% 20% 0%
Hyalomma lusitanicum 0% 5% 0%
Other spp. 7% 6% 9%

CCHFV ?
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0O3. Use of NGS for TBP surveillance.
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Total: 75999

Planctomycetes 0.03% -
Acidobacteria 0.02% [
Actinobacteria 0.02% [

Gemmatimonadstes 0% ]

Dulcicalothrix necridiformans 0% [

nan 0% .
D 0% .

Candidatus Cloaci i o [l
i ox [l

Nitrospira japonica 0% .

Candidatus Saccharibacteria bacterium YM_S32_TM7_50_20 0% .

Vampirovibrio chlorellavorus 0% .
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Futur - reptes

Organitzacio
 One Health.
« Establiment Pla de Vigilancia Sanitaria (GenCat). NGS.

Coneixement
« Factors de risc. Estudis a petita escala.
 capacitat vectorial paparres / suscept hostes (infec. exp. — NBS3/4)

Gestio
e canvis ecosistemics (zones urbanes incloses).
« educacio ciutadania
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