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KEYNOTE SPEAKERS

THE MANY HISTORIES OF ONE HEALTH AND THE SHIFT OF ANIMAL WELFARE FROM TOOL TO AIM
Bernardino Fantini

Geneva University, Switzerland

Extended Summary

The history of the relationships between human populations and the natural world is characterized by profound permanences and a
few major discontinuities. In prehistory this relationship was based exclusively on the predator-prey relationship with animals and edible-
poisonous for plants and a small part of minerals. With the origin of agriculture and the domestication of a small number of animal and
vegetal species, animals and plants started to play a relevant role in human societies, at the level of agricultural and then industrial pro-
duction, but also as part of cultural, social and religious life.

Animals have always accompanied human populations, in various forms, mainly as tools, useful for their productive value, their use
in military campaigns, for hunting and as pets. Animal welfare was a goal to be achieved, to safeguard the instrumental value of animals.
Horses had to be kept in good health, ready for the battle or for the military transports.

A new sensitivity towards animals and the natural world emerged at the end of the eighteenth century, particularly with the Romantic
movement. Until the eighteenth century, animal health was entrusted to blacksmiths and marshals for army animals and to farmers them-
selves or to itinerant quacks for farm animals. In the same period emerged the professionalization of the veterinary physicians and sur-
geons, with the establishment of veterinary schools and colleges. The first veterinary schools were created, equipped with clinics and lab-
oratories, and many famous doctors, such as Rudolf Virchow and William Osler, taught at the same time in medical and veterinary schools.
However, the health of animals remained in large part instrumental to the conservation of their productive value as tools.

Only in the last decades a new conscience and the health of animals, and more generally of the environment, has become the aim of
environmental policies and health strategies. Plants, animals and minerals are not resources to be exploited without limits or useful tools
for various human activities, but components of a complex ecosystem to be protected, safeguarded and developed. There is an emerging
awareness that the environment does not belong to us, but human populations belong to the environment and the health of populations
depends to an increasing extent on the health of other species and the natural environment. In this context animal welfare is not a way to
preserve important tools but becomes an aim in itself.

As a result of this new awareness, a new strategy, called One Health, has been promoted. The One Health principle is an integrated
and unifying approach that aims to sustainably balance and optimize the health of people, animals and ecosystems. This principle recog-
nizes that the health of humans, domestic and wild animals, plants and the environment in general, including ecosystems, are closely linked
and interdependent. These proposals aim to mobilize multiple sectors, appealing not only to medical and health disciplines, but also to all
disciplines and communities that interact with the environment at different levels of society, in order to work together to address threats
to health and ecosystems and promote the well-being of all forms of life and the environment.

The historical analysis allows us to isolate, albeit schematically, five main roots of One Health strategies. The first is the result of the
shock caused by the emergence of new zoonoses, the latest of which is the Covid19 pandemic, with the consequent need to prevent new
pandemics and limit zoonotic diseases. The concept of OH has in fact emerged internationally, with a series of publications, scientific con-
ferences and the establishment of working groups, mainly to address animal-human interactions that cause emerging and re-emerging
zoonotic diseases.

A second push for the development of the One Health approach came, starting from the end of the nineteenth century, from veterinar-
ians, who pushed for a de facto unification between the medical and veterinary professions, with the slogan ‘One Medicine’. Supporters
of ‘One Medicine ’have strongly argued that in fact human medicine is greatly indebted to animals, from which knowledge of anatomy
and physiology often derives, as well as vaccines and the testing of new drugs. Health and disease in humans and animals therefore differ
only in detail and not in their nature. In recent years, the wide range of benefits that humans derive from their relationships with animals
and from the role that animals play in everyday life and society has been recognized.

A third root of One Health must then be found in the development of ecological movements. If in the nineteenth century, with
Alexandre von Humboldt, Goethe and the Romantic poets, nature and its importance for well-being were discovered, in recent decades
environmental crises have pushed for the development of new strategies for the protection of ecosystems.

A fourth root of One Health is given by the recognition of the importance of the social and environmental determinants of health, as
put in evidence by the WHO Commission on Social Determinants of Health.

Finally, the fifth root is the awareness that human beings with their activities and territorial, structural and climatic changes have a
strong impact on geological and climatic processes, which has led to the introduction of a new term to indicate a new geological era, the
Anthropocene, which forcefully raises the question: How can we live in a world where there is no nature without people?. The slogan
“One Health/One World” is therefore affirmed, a holistic concept that encompasses all of nature in a single integrated vision: human health,
animal health and the sustainability of ecosystems constitute a single objective, because achieving all three at the same time is the only
way to achieve each of them.
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HIGH PATHOGENICITY AVIAN INFLUENZA (HPAI): EXPECT THE UNEXPECTED

1. Monne

Istituto Zooprofilattico Sperimentale delle Venezie (IZSVe), viale dell Universita, Legnaro (Padua), Italy

The epidemiological and ecological dynamics of highly pathogenic avian influenza (HPAI) viruses have changed dramatically in recent
years, with devastating consequences for the health of domestic and wild birds as well as for biodiversity and livelihoods. This worrisome
trend is mainly the consequence of the spread of the HPAI viruses of the H5 subtype descendent of the HS5NI virus
A/goose/Guangdong/1/1996 (Gs/GD), which was first detected in China in 1996. Since their emergence, these viruses have dramatically
expanded their geographical distribution having been found on all continents, except Oceania, and remaining well entrenched in a number
of countries. Over the years, they have acquired a broader host range with a constantly expanding list of free-living wild bird species,
which can potentially be affected by the virus. The replication of these viruses in multiple hosts and in different poultry production systems
has favored the emergence of a multitude of virus strains through drift in individual genes and genetic reassortment. The dynamic interplay
between viruses and their hosts has resulted in a wide spectrum of presentation of the disease, ranging from subclinical infections to mass
mortality events. Recently, the perceived threat to human health from HS has increased due to the greater number of spillover events in
mammalian species and, in particular, to the occurrence of outbreaks in mammals as well as of mammal to human transmission events.
In a constantly evolving epidemiological landscape, early detection and characterization of HPAI viruses play a critical role in guiding pre-
vention and control measures and in counteracting the threat of a new pandemic. Faced with a virus that is constantly changing the rules
of the game, the use of a multidisciplinary approach that combines different diagnostic methods and perspectives is a strategic goal for the
scientific community to reduce the impact of the disease on animal health and to mitigate the risk of AIV adaptation to mammals and
humans.

PHYLOGENETIC DIVERSITY AND CURRENT TAXONOMY OF THE GENUS MYCOBACTERIUM:
CONSEQUENCES FOR THE DIAGNOSIS OF TUBERCULOSIS

Antonio Martinez-Murcia

Genetic PCR Solutions™ and Universidad Miguel Herndandez, Orihuela, Alicante, Spain

Till last decade, the taxonomy of the genus Mycobacterium has been very complex and comprised a huge number of distantly related
species. Recent phylogenomic and comparative genomic studies showed evidence of a polyphyletic structure and the division of this group
of mycobacteria into an emended genus Mycobacterium and four novel genera, was proposed and validated by the International Committee
on Systematics of Prokayotes (ICSP). Some authors reacted to this proposal by arguing that, because these taxa include several relevant
pathogens, the newly validated five- genera may cause confusion in clinical treatment. Another relevant taxonomic issue was related to
the pathogenic species Mycobacterium tuberculosis, still today considered a complex of several species, including M. africanum, M. bovis,
M. caprae, M. microti, and M. pinnipedii, each infecting specific animals. Literature review indicates that this scenario had led to a con-
siderable number of new proposals, i.e., emended, new taxa combinations. In our experience, this gives rise to confusion with conse-
quences at the diagnostic level. Nevertheless, we count with phylogenetic evidence indicating that Mycobacterium tuberculosis complex
is rather a single species comprising ecotypes developing unique capacities to colonize specific host species. As suggested by members of
the ICSP, the species concept currently in use is considered to be pragmatic, operational, universally applicable, and successfully used for
identification processes.

Molecular clocks are hypothetical makers of phylogenetic relationships in bacteria. In the 1980s, Carl Richard Woese 1928-2012 revolu-
tionized bacterial systematics by considering that mutations in the ribosomal RNA sequence are in rhythm with evolutionary time.
Although rRNA has shown a very good chronometric capacity resolving phylogenetic relationships at the genus level and above, it often
fails to split species and below. We latter have learnt that housekeeping protein-coding genes are more precise clocks to split species, also
resolving at the intra-species level, because they are subjected to a degenerative code (different evolution mode) and accept more changes
during evolution (fast clocks). The strategy named multi-locus phylogenetic analysis (MLPA) is based on a hypothetically synchronized
mode of evolution of genomes, i.e., genes evolve in concert and, consequently, concatenated multigene phylogeny may be ‘the mirror’ of
the overall relationships of the entire genomic content. Apart from the genomic results referenced above, a comprehensive systematic study
comparing both types of clocks was not found in the literature. Our work confirms current taxa validations, demonstrating that
Mycobacterium tuberculosis complex is a single species comprising ecotypes with capacities to colonize different host animal species.
Acknowledgements. I am grateful to my team at GPS™
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CHALLENGES AND NEW INITIATIVES IN VETERINARY CLINICAL MICROBIOLOGY
Dorina Timofte

University of Liverpool, UK

Antimicrobial resistance (AMR) is one of the most important public health threats, endangering our ability to treat bacterial infections in
both humans and animals. The emergence of AMR has highlighted the key role that clinical microbiology laboratories play in driving
antimicrobial stewardship and appropriate antimicrobial use. Despite the increased recognition of its importance, there are several areas
of improvement which need to be addressed so that veterinary microbiologists could fulfil their role in preventing further development
and spread of AMR. Bacterial culture, identification and antimicrobial susceptibility testing (C&ID and AST) are key tools for antimicro-
bial therapy guidance; however, the lack of specific guidelines for laboratory processing of companion animal clinical specimens poses
great difficulties for laboratory staff. Similarly, the lack of specific guidelines for interpretation and reporting of AST for some veterinary
pathogens, as well as guidance for detection of AMR mechanisms in clinical isolates from companion animals, hinders accurate detection
and identification of resistant organisms, which is paramount for infection control and preventing zoonotic transmission.

The adoption and implementation of new clinical breakpoints (CBPs) used for interpretation of antimicrobial susceptibility testing are
important (but also a challenge) for both human and veterinary clinical laboratories. CBPs are routinely updated by both the Clinical and
Laboratory Standards Institute (CLSI) and the European Committee on Antimicrobial Susceptibility Testing (EUCAST) to recognise and
adapt to the evolving resistance mechanisms and thus, to reflect the current clinical outcomes. In particular, the changes seen in the last
few years with CLSI introducing the susceptible dose-dependent (SDD) category and EUCAST redefining the “Intermediate” category as
“Susceptible, increased exposure”, seem to be difficult to adopt and implement by both human and veterinary laboratories. A recent survey
undertaken in the U.S. laboratories identified that up to 70% of College of American Pathologists (CAP)-accredited and 45% of CAP-
accredited laboratories outside the U.S. use several obsolete clinical breakpoints to interpret AST results to guide patient care'.

Each of the aspects highlighted above have implications for the diagnosis and management of infections, and impact overall on antimi-
crobial use and stewardship, highlighting the need for harmonization of diagnostic procedures across veterinary microbiology diagnostic
laboratories. As more resistance emerges, laboratories need to be better equipped both in technologies and increased laboratory expertise
to deal with these threats. Therefore, there is also a need to train more veterinary clinical microbiology specialists to deal with these
changes, keeping pace with the emergence of new molecular technologies which require genomic and bioinformatics skills for high- res-
olution typing of pathogens and detection of genes associated with antimicrobial resistance or pathogenicity?.

In this talk, I will cover several recent developments which address some of these challenges. For instance in 2019, a COST Action project
entitled “European Network for Optimization of Veterinary Antimicrobial Treatment (ENOVAT)” (https://cost.eu/actions/CA18217/ and
https://www.enovat.eu/) was established with a primary aim to optimize veterinary antimicrobial use, with a focus on the development of new
antimicrobial treatment guidelines and harmonization of microbiological diagnostic procedures. The urgent need for laboratory harmonization
through standardization of bacterial culture and antimicrobial susceptibility testing was outlined in a ENOVAT position paper’. Work under-
taken by ENOVAT included surveying diagnostic methodologies in veterinary laboratories from 34 European countries, which identified a
broad variety of methodologies in regular use; for instance, only 48% and 46% of veterinary diagnostic laboratories routinely screened iso-
lates for methicillin resistance and ESBL production, respectively (manuscript under review)*. Furthermore, a combination of EUCAST and
CLSI clinical breakpoints (CBPs) was the most used approach for interpretation of AST. The use of multiple standards for AST is a major
limitation when comparing susceptibility data between laboratories and/or countries, thereby compromising global AMR surveillance in ani-
mal pathogens’. Consequently, the survey identified areas of improvement and led to an ENOVAT follow-up initiative for creating an Archive
of Protocols for Veterinary Microbiology Investigations (companion animal clinical specimens); this archive is currently under development
and will be hosted on the European College of Veterinary Microbiology (ECVM website https://ecvmicro.org/ ) which will provide a repos-
itory of veterinary microbiology diagnostic consensus protocols, to be freely accessible online by laboratory users.

Another development is represented by the establishment of the European Antimicrobial Resistance Surveillance Network in Veterinary
Medicine (EARS-Vet)® which was recently set up to fill an important gap on surveillance of AMR in pathogens from animal clinical infec-
tions. Although several EU countries have a national AMR surveillance system for bacterial pathogens of animals, these systems are not
harmonised between countries for monitoring AMR in the same animal species, bacterial species and antimicrobials, and often use differ-
ent testing methodologies and interpretative criteria. The establishment of EARS-VET is an especially positive development; firstly, as it
is complementing the ECDC and EFSA monitoring systems through the food chain, in truly One- Health strategy for surveillance of AMR,
and secondly by aiming to take a harmonised approach to AMR surveillance in bacterial pathogens from animals across Europe.

All of these developments are stepping stones towards greater consistency in the performance and reporting of bacteriological diagnostic
procedures across veterinary microbiology laboratories in Europe and beyond.

References
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LATENT CLASS MODELS: VALIDATION OF DIAGNOSTICS WITHOUT A REFERENCE TEST

Polychronis Kostoulas

Laboratory of Epidemiology, Artificial Intelligence & Biostatistics, Faculty of Public & One Health, University of Thessaly,
Greece

Latent class models (LCMs) offer an intuitive and robust statistical framework for validating diagnostic tests in the absence of an
affordable, reliable, noninvasive perfect reference test (gold standard).! In veterinary diagnostics, LCMs have been increasingly
popular for estimating the sensitivity (Se) and specificity (Sp) of diagnostic tests and the World Organization for Animal Health
(OIE) has endorsed their use for this purpose.? Further, Bayesian approaches to LCMs have the flexibility of incorporating prior
knowledge about disease prevalence, Se and Sp as well as the ability to accommodate non-identifiable models3. In the latter case
the specification of informative priors enables these methods to overcome the inherent limitations of traditional maximum likeli-
hood estimation methods. Classical (B)LCMs are based on the analysis of cross-classified test outcomes from multiple imperfect
tests.* The flexibility of BLCMs extends to various test combinations, allowing for the incorporation of conditional dependencies
between tests that detect similar biological responses,® a key advancement from earlier methods reliant on the assumption of test
independence. Recently, BLCMs have also been used for the validation of continuous test results and novel methodological
advancements include their expansion across a range of diagnostic settings. For instance, hierarchical LCMs have been introduced
to manage complex data structures, as in the common case of clustering (e.g., animals within herds or farms).® These models allow
for more granular inferences by estimating disease prevalence at different hierarchical levels, providing insights that are critical for
disease control strategies.
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ONE HEALTH, MANY LIVES: PRACTICAL IMPLEMENTATION CASES IN THE GLOBAL SOUTH
Giorgia Angeloni

President of Vétérinaires Sans Frontieres International; Vicepresident of Veterinari Senza Frontiere Italia, Researcher at
Research and International Cooperation, Unit of 1ZSVe, Italy

In recent years, the concept of One Health has gained significant recognition as a vital framework for addressing the interconnectedness
of human, animal, and environmental health. This approach is particularly relevant in the Global South, where complex socio-economic
challenges and environmental changes exacerbate health risks and impact livelihoods. For over 30 years, members of Vétérinaires Sans
Frontiéres International (VSF International) have played a crucial role in promoting One Health principles through grassroots initiatives
and collaborative projects aimed at improving health outcomes for vulnerable populations. In 2023 alone, the network reached over

1.49 million families and treated more than 27.3 million animals across 55 countries in Africa, Asia, the Americas, and Europe.

The slogan “One World, One Health” highlights the strong interconnections among countries and shared global challenges; however, it is
essential to tailor One Health activities to local contexts. Each community possesses unique socio-economic conditions, cultural practices,
and environmental factors that must be considered to enhance the effectiveness and sustainability of health interventions and policies.
The implementation of One Health initiatives in the Global South has yielded numerous practical experiences illustrating the effectiveness
of this approach. One prominent case is the VSF-Suisse HEAL project (One Health Units for Humans, Environment, Animals, and
Livelihoods), which aims to enhance the well-being of vulnerable pastoralist and agro-pastoralist communities in Ethiopia, Somalia, and
Kenya by establishing One Health Units (OHUs). These units facilitate coordination among governmental departments (through the cre-
ation/support to One Health Taskforces at institutional level), private providers, and communities to strengthen health services and develop
sustainable strategies for adapting to climate change. Given the mobility of pastoralist communities, the HEAL project incorporates both
mobile and static OHUs to address health needs across borders, ensuring access to services for communities on the move. By implement-
ing integrated veterinary services, the project enhances livestock health and promotes food security and nutrition. Training local veterinar-
ians and community animal health workers (CAHWs) empowers communities to manage livestock diseases more effectively, resulting in
reduced mortality rates and improved productivity. The project also adopts a participatory approach, engaging communities at every phase
to ensure their needs are met, particularly through Multi-Stakeholder Innovation Platforms (MSIPs) that empower women in livestock
management. With strong partnerships among experts, HEAL is creating impactful and efficient solutions that transcend geographical
boundaries.

Figure 1. One Health Unit (Photo Credits: Micol Fascendin).

Another practical One Health project by VSF Italy focuses on strengthening the control system for food of animal origin in the Sahrawi
refugee camps in southern Algeria, where over 170,000 people have relied on humanitarian aid since 1974. The food provided by WFP
mainly consists of storable items, leading to widespread malnutrition due to the lack of fresh produce. For over 20 years, VSF Italy has
collaborated with the Directorate of Veterinary Affairs to enhance livestock health and productivity, ensuring the safety of local animal
products through systematic health inspections and supporting an industrial poultry farm that provides fresh protein. The project empha-
sizes training staff on inspection techniques, establishing a Salmonella detection system, and updating biosecurity measures in the poultry
farm. Given the high rates of malnutrition, it is crucial to prevent the waste of eggs and meat for sanitary reasons, while traditional cooking
habits among the Sahrawi people help mitigate health risks.
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Figure 2A and 2B. Activities carried out in the veterinary laboratory in Saharawi refugees camps (Photo Credits: Sara Di Lello, VSF
Italy).

It is also important to recognize that One Health does not solely pertain to the control of zoonotic diseases. In fact, Peste des Petits
Ruminants (PPR) and African Swine Fever (ASF) viruses do not infect humans, yet their impact on livestock health directly affects food
security and income for pastoralists and farmers. By implementing vaccination campaigns and training local veterinarians and CAHWs,
VSF International members enhances disease prevention and management strategies. These efforts not only protect livestock but also
ensure that communities can support their families, local incomes and economies, maintain traditional breeding and products transforma-
tion practices, and avoiding biodiversity lose. In essence, controlling PPR and ASF is crucial for fostering resilience in communities,
enabling them to thrive despite environmental and economic challenges.

Figure 3A and 3B. PPR vaccination in Niger (Photo Credits: Tim Dirven, VSF Belgium.) and a breeder of East Balkan Swine, the last
indigenous pig breed of Bulgaria now threatened by ASF (Photo Credits, Alessandro Cristalli, VSF Italy)

Expanding the One Health concept beyond infectious diseases is important to capture its multifaceted dimensions. Since 2020, many VSF
members have actively supported Ukrainian refugees by providing care for their pets, recognizing the vital role animals play in mental
well- being and emotional support during crises. Activities include offering veterinary services, vaccinations, and health check-ups to
ensure pets remain healthy and can safely accompany their owners. This initiative alleviates stress for refugees and fosters a sense of nor-
malcy amid upheaval. By addressing the health of companion animals, VSF promotes a holistic One Health approach that acknowledges
the interconnections between human health, animal health, and the environment. Furthermore, ensuring that pets are disease-free helps
prevent the spread of zoonotic diseases, thereby protecting public health.
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Figure 4A and 4B. Mobile Pet Clinics in Moldova, close to the Ukrainian border (photo credit, Pierangeloni Casale, VSF Italy)

In conclusion, the experiences of VSF International members in implementing One Health initiatives in the Global South highlight the
potential of this integrated approach to address complex health challenges. They also underscore the necessity of adapting actions and poli-
cies to the diverse realities and the many lives of the communities we aim to support. This summarising the essence of “Multiple Worlds,
One Health”.

Acknowledgements: Margherita Gomarasca, Daniela Rana, Sara Di Lello and all the staff of theVSF International members for their
inspiring work.

DIAGNOSTIC LIMITATIONS IN CONTROLLING THE RECURRENCE OF BOVINE TUBERCULOSIS
IN EUROPEAN COUNTRIES

B. Romero'?, L. de Juan'2, J. Alvarez'?, F.J. Lozano!, V. Lorente-Leal', P. Pozo!, L. Dominguez!'?, J.Bezos'?

'VISAVET Health Surveillance Centre, Complutense University of Madrid, Madrid, Spain
’Facultad de Veterinaria, Departamento de Sanidad Animal, Universidad Complutense de Madrid, Madrid, Spain

Bovine tuberculosis (bTB) is an infectious disease to be eradicated and controlled in the European Union (EU) based on the
Regulation (EU) 2016/429. This legislation provides the disease-specific rules for the prevention and control of several animal dis-
eases, and includes the diagnostic methods for the granting and maintenance of disease-free status, being for bTB the tuberculin
skin tests (single and comparative) and the gamma interferon assay. However, other diagnostic techniques together with comple-
mentary surveillance measures (such as postmortem examination at slaughterhouse or controlling the disease in other animal
species) can be implemented to detect and remove the infection by the Mycobacterium tuberculosis complex.

bTB situation in the EU is heterogeneous and has slightly improved in recent years. From 2013 to 2022, there was a decrease in the
annual number of infected cattle herds (—24.4% and 46.3%) in non-disease-free zones and countries with an approved eradication
programme, respectively; whereas prevalence has remained stable or increased by 14.2%, respectively (1). Its eradication seems dif-
ficult to achieve due to some reasons such as the limited performance of the current diagnostic tests, the complex epidemiology
(including domestic and wildlife reservoirs), the limited knowledge of the complex immunological response against the infection,
the absence of a vaccine, or the societal aspects.

The persistence of bTB in herds, either herd recurrence or prolonged periods of restriction could be related to i) local reinfection
due to infected wildlife, contaminated environment, or farm-to-farm contacts with infected neighboring herds; or to ii) ongoing
transmission due to residual (persistent but undetected) infection and/or the entry of undetected infected animals. Therefore, it is
essential to consider the complexity of this disease and not only the diagnostic limitations in order to control its spread.

In order to control the recurrence of bTB it is crucial to know the limitations in the sensitivity of available diagnostic tests. These
can be associated to the performance of the in vivo test itself, the subjectivity of test interpretation (skin test), the potency of the
tuberculin used in the programmes, the immunology status of the animal, and the chronic nature of the disease, among others. All
these questions will be addressed during the presentation.
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FROM ONE HEALTH TO PLANETARY HEALTH: TOWARDS AN ECOSYSTEM-BASED APPROACH
TO FOOD PRODUCTION AND PUBLIC HEALTH WITH SYNECOCULTURE

Masa Funabashi

Research Director and Senior Researcher at Sony Computer Science Laboratories, Inc. Tokyo, Japan

In this talk, we explore the transition from a One Health framework, which emphasizes the interconnectedness of human, animal, and envi-
ronmental health, to the broader concept of Planetary Health. This new paradigm recognizes the intricate interdependencies of global eco-
logical systems and human well-being. Synecoculture, an advanced form of regenerative agriculture, is highlighted as a viable strategy to
operationalize this shift. By fostering biodiversity and enhancing ecosystem services through the principle of augmented ecosystems,
Synecoculture aims to create resilient agricultural systems that can sustainably produce food while restoring environmental health. The
talk delves into the principles and practices of Synecoculture, emphasizing its potential to mitigate climate change, enhance soil fertility,
and support diverse plant and animal species. Furthermore, it discusses the health benefits of such an ecosystem-based approach, including
improved nutrition and reduced exposure to agricultural pollutants. The integration of Synecoculture within the Planetary Health frame-
work illustrates a comprehensive pathway to address the pressing challenges of food security, environmental degradation, and public
health. This holistic approach promotes a sustainable future where human health and the health of our planet are inextricably linked and
mutually reinforcing.
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Antimicrobial resistance / susceptibility testing

EPIDEMIOLOGY OF ANTIMICROBIAL RESISTANCE IN THE MONOPHASIC VARIANT OF
SALMONELLA TYPHIMURIUM
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Introduction

Despite control and prevention measures implemented throughout the food chain, non-typhoidal Salmonella infections remain one leading
causes of foodborne disease worldwide. The monophasic variant of Sa/monella Typhimurium is the third most prevalent serovar in humans
in the EU and the most resistant one, being its main source

pig-derived products'. The presence of multi-resistant strains is a challenge for public health but also for animal health since this serovar
can also cause disease in swine; therefore, identifying the transmission dynamics of monophasic

Salmonella along the food chain is crucial to optimize control measures?.

Materials and Methods

Phenotypic data of antimicrobial resistance (AMR) in isolates retrieved between 2001 and 2023 from finishing pigs sampled at the abattoir,
diseased pigs and humans were compared to evaluate the diversity and richness of resistance phenotypes and identify changes in profiles
and factors associated with clinical conditions. Isolates from finishing pigs were retrieved from the AMR surveillance program (n=282),
diseased pig isolates from veterinary diagnostic laboratories (n=68), and human isolates from the CNM-ISCIII (n=2800).

Results

Resistance to ampicillin, sulfamethoxazole and tetracycline was present in >80% of isolates regardless of origin, as well as with other
antimicrobials, with higher levels in diseased and finishing pigs. There was greater diversity in resistance profiles in isolates from diseased
pigs, while the diversity in finishing pigs and humans was similar. Despite different sample sizes, a higher richness of resistotypes was
found in pigs compared to humans.

Discussion and Conclusion

This suggests different strain subpopulations may be causing disease in swine versus those reaching the final stages in the production chain
and leading to disease in humans. Increased resistance in clinical animal strains may suggest a link between resistance genes and virulence
factors, although whole genome sequencing would be needed to determine the mechanisms and factors contributing to the dissemination
of resistance in this serovar.
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POULTRY SUPPLY CHAIN IMPACT ON CAMPYLOBACTERIOSIS SURVEILLANCE IN ITALY OVER
ONE YEAR
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Introduction
Campylobacter is the main cause of bacterial gastroenteritis in EU, but outbreaks are rarely reported. Poultry acts as the main reservoir
for transmission, as shown by many source attribution studies [1,2].

Materials and Methods

In this study we perform cluster analysis using whole-genome sequencing (WGS) on 193 C. jejuni and 66 C. coli strains isolated in 2023,
including 150 human cases and 109 poultry carcasses sampled at slaughterhouses for process hygiene criteria (Reg. 2073). CgMLST typ-
ing, with a cluster distance threshold of 10 alleles was used to detect clusters of clinical isolates and match them to isolates from poultry
meat.

Results

The cgMLST analysis revealed the presence of 38 small outbreak-like clusters including 90 poultry and 59 clinical isolates, with about
30% matching those from poultry. ST2116, ST2863 and ST50 for C. jejuni and ST10304, ST8195 and ST830 for C. coli emerged as the
predominant STs associated with poultry and humans. One large cluster persisted all year representing 3% of all C. jejuni human cases.
This cluster type was detected in 17 chicken samples and was traced back to 4 slaughterhouses. A smaller cluster was detected for 1
C. coli human case matching with 4 poultry isolates traced back to one slaughterhouse. Moreover, almost a 30% of clinical isolates clus-
tered with other clinical isolates without a source match suggesting the existence of hidden outbreaks likely attributed to the limited num-
ber of sequenced isolates (Figures 1, 2).
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Figure 1. Minimum spanning tree (MST) generated for C. jejuni isolates based on cgMLST profiles. The distance labels correspond to
the number of discriminating alleles. The yellow nodes correspond to poultry isolates and the blue nodes to human isolates.
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Figure 2. Minimum spanning tree (MST) generated for C. coli isolates based on cgMLST profiles. The distance labels correspond to the
number of discriminating alleles. The yellow nodes correspond to poultry isolates and the blue nodes to human isolates.

Discussion and Conclusion

A comprehensive approach is necessary to reduce Campylobacter spp. in the poultry meat chain. This includes primary interventions at
the farm level, control measures during slaughter and consumer awareness campaigns. WGS-based surveillance can enhance our compre-
hension of the dynamics of Campylobacter strain occurrence in chicken meat and its correlation with clusters of human cases indicating
possible prompt interventions to control outbreaks
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SUBCLINICAL MASTITIS IN LACAUNE AND CROSSBREED SHEEP FROM FARMS IN CENTRAL
GREECE. ETIOLOGIC AGENTS, EFFECT ON MILK CHARACTERISTICS, AND EVALUATION OF
INFRARED THERMOGRAPHY AS A DIAGNOSTIC TOOL
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Introduction

Subclinical mastitis (SCM) is a major problem affecting dairy sheep. It is regularly underdiagnosed, causing economic losses through a
downfall in milk yield, as well as animal welfare issues. The objective of this study was to identify the incidence, etiologic agents, antimi-
crobial resistance, milk characteristics, and predisposing factors for SCM in farms in central Greece. Moreover, to evaluate the potential
of infrared thermography for an early, non-invasive diagnosis of relevant cases.

Materials and Methods

A total of 700 milk samples were obtained from phenotypically healthy Lacaune or Lacaune crossbreed sheep between November 23 and
May 24. At the same time, more than 2000 thermal images were captured using a FLIR E96 camera. Aerobic culture, susceptibility testing,
total mesophilic count (TMC), somatic cell count (SCC), and milk chemical analyses were performed. Infrared images were analyzed
using FLIR Research Studio (2024.03.1) software.
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Results

A high incidence of SCM was identified, with 184 pathogens obtained from 127 ewes (36.29%). Staphylococci were isolated in the major-
ity (149/184, 80.97%) of these cases. The prevalent species were S. epidermidis (49), S. chromogenes (21), S. hyicus (17), and S. simulans
(17). Considerable resistance rates were detected for tetracycline (29.67%), ampicillin (28.57%), and sulfamethoxazole—trimethoprim
(23.26%). SCM was correlated with a significant increase in both TMC and SCC. Examination of the obtained images through evaluation
of the mean temperature of specific udder regions highlighted the effectiveness of infrared thermography as a diagnostic tool. In particular,
in 60 cases of unilateral SCM, detectable temperature variations were observed in the bilateral images.

Discussion and Conclusion

These results demonstrated the prevalence of SCM in dairy sheep in Greece and the potential of infrared thermography in its diagnosis.
The implementation of targeted sampling after screening by the thermographic camera, using the proposed measurements, would confirm
and strengthen this potential.
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CIRCULAR ECONOMY AND ANTIMICROBIAL RESISTANCE: ASSESSMENT OF THE IMPACT ON
THE AGRI-FOOD SYSTEMS
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Introduction
The recycling of biowaste and water is crucial for sustainable agri-food supply chains. However, their regular and intense use as topsoil

improvers (TSIs) is debatable, as they can lead to the diffusion of emerging hazards, such as agents of zoonoses and antimicrobial resis-
tance genes (AMRs), in food production environments.

Materials and Methods
Thirty-one TSI samples of anthropogenic, animal and green waste origin and fifteen irrigation water samples from rivers, canals and civil

wastewater treatment plants (cWWTPs) were analysed using shotgun metagenomic sequencing to detect AMR determinants and cultivated
to assess whether the molecular signals observed were derived from live bacterial organisms.
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Figure 1. Antimicrobial resistance determinants in top-soil improvers.

OPEN aACCESS [Italian Journal of Food Safety 2024; 13:s1] [page 13]



Italian Journal of Food Safety 2024; volum

FEED ety i SOmparsgn megan

Murrtser ol smads
&
T
i

¥
T

::*1 - 2

s B N - . 'ﬁ\%‘}&\&\{“fkk\\\‘\\\\ N
AN \\*}“‘Qﬁ:\% NONNANNN \\\\\\ Q“ NN
q\%\ ‘\\ ‘:\.\\ ‘ s\ %'\’ \Q};‘;‘\h
"‘w \ \‘é\:\g \:‘\\.ﬁ% C‘%::%
x;:x

Figure 2. Antimicrobial resistance determinants in irrigation water samples.
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[page 14] [Italian Journal of Food Safety 2024; 13:s1] OPEN ACCESS



\\‘!press 7™ Congress of the European Associatio eterinary Laboratory Diagnosticians — EAVLD 2024

Results

All the samples showed the presence of antibiotic and heavy metal resistance genes. The genes conferring resistance to mupirocin and
fusidic acid were the most represented both in biosolids and irrigation water. Traits associated with resistance to molecules used in human
and veterinary practice, such as tetracycline, fosfomycin, macrolides, quinolones and extended-spectrum {-lactamases, were identified.
Interestingly, we detected genes related to antibiotics relevant for human clinical practice, such as ethionamide-isoniazide and daptomycin.
The most represented metal resistance genes were related to arsenic and copper, in co-occurrence with AMR determinants. We could iso-
late from the samples live microorganisms belonging to multiple species such as Bacillus, Clostridium, Lysinibacillus and Paenibacillus
spp., that were phenotypically resistant to the molecules identified with the metagenomic screening and possessed the expected multi-drug
resistance gene cassettes.

Discussion and Conclusion

The use of TSI and irrigation water may contribute to the maintenance of an environmental pool of antibiotic resistance genes (ARGs) that
can be spread in food-transmitted bacteria. Such ARG reservoir can be stabilized through the selective pressure exerted by heavy metal
pollution in the soil, resulting in the selection of bacteria that are resistant to both compounds.
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SALMONELLA PROFICIENCY TESTS, THE EXPERIENCE OF THE ITALIAN NATIONAL
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Introduction

The PT AQUA SA has been established as an institutional activity of the Salmonella Italian Reference Laboratory (NRL) at the Istituto
Zooprofilattico Sperimentale delle Venezie. Since 2007, annually the NRL provides two schemes of the PT, regarding Salmonella isolation
in the context of primary production and serotyping, which involve both public and private laboratories. Since 2015, the participation at
the isolation scheme by private laboratories became a ministerial requirement to perform analyses in the context of the National
Salmonellosis Plan in poultry primary productions. Furthermore, in 2022 NRL started to produce internally the Reference Material (RM).
In regards to the serotyping scheme, it consists of the identification of 20 Sa/monella serovars. Moreover, from 2014, it has been intro-
duced an additional scheme specifically aimed to the identification of relevant serovars for broilers (10 isolates), to meet laboratories’ need
to perform analysis on samples from poultry farms and fresh chicken meat. Finally, in 2022, both for isolation and serotyping schemes
NRL received the accreditation according to UNI CEI EN ISO/IEC 17043:2010".

Materials and Methods

The matrix of isolation of Salmonella spp. scheme consists of poultry feces, tested negative for Salmonella 1ISO 6579-1:2017/Amd.1:2020?
and verified for Enterobacteriaceaec and CMT. Participating laboratories have to assemble negative feces with RM, which is Sa/monella-
positive or -negative lyophilus. Instead, the matrix of the serotyping scheme consists of Sa/monella strains, annually selected by the NRL
based on their antigenic variability and epidemiological characteristics.

Results
The number of participants has been increasing over the years, with about 60 participants in the isolation scheme and 20 in the serotyping
scheme per year. In case of incorrect performance, NRL provides a training for the involved laboratories, in order to attend a follow-up scheme.

Discussion and Conclusion
PT AQUA SA aims both to ensure quality control of the results of participating laboratories and to compare the obtained results, in order
to evaluate their performance over time, especially for those laboratories involved in national control programmes in poultry.
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Immunology and vaccines
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Introduction

The swine species is critical in influenza virus ecology serving as a mixing vessel for viruses of different origin (swine, human, avian).
Emerging reassortant viruses may pose zoonotic and public health risks. For testing new vaccines, knowledge on cytokine changes upon
vaccination and/or challenge with swine influenza virus (SIV) would be useful, but is still limited. Aiming to identify indicators of an
effective vaccine response, we questioned whether cytokine expression in ex-vivo stimulated whole blood (WB) is predictive for viral load
outcomes in pigs.

Materials and Methods

We studied the correlation between cytokine (IL2, IFNg and IL4) gene expression levels and SIV load in the lungs of pigs vaccinated
against, and challenged with SIV. Pigs (Danbred) 8 weeks of age were vaccinated with either of two different constructs (day 0), followed
by booster (day 21) and challenge with SIV (strain HlavN1, 3 ml per nostrils, of a titer 108,3 TCID50/ml Bad Griesbach; day 42).
Heparinized blood was taken at day 43 and 47, added to RPMI (4+1) and stimulated for 6h with SIV (same titer as for challenge). Cytokine
mRNA levels were quantified by RTqPCR. SIV load was determined by qPCR within lung tissue over all lobes at sacrifice (day 47).

Results

Low viral load in lungs correlated well with a high capacity to express IL2 in SIV-stimulated WB at day 43. However, at day 47 the capac-
ity to express IL4 in SIV-stimulated WB was higher in animals with low virus load. Thus, the switch of the IL4/IL2 ratio in SIV-stimulated
WB from lower to higher values during the days after challenge predicts low virus levels in lungs.

Discussion and Conclusion

Our data suggest that a strong Thl response against SIV in WB one day after challenge indicates a rapid activation of memory cells,
enhanced virus recognition and clearance. In conjunction with the subsequent shift towards Th2, the kinetics of the IL4/IL2 expression
ratio elicited by SIV in WB is a useful marker for immune protection against SIV. Our study demonstrates the suitability of cytokine
expression analysis in ex-vivo stimulated WB as a predictive tool for vaccine efficacy.

ECR-OP7
Animal health

EVALUATION OF FIVE ELISA KITS FOR THE SEROLOGICAL DIAGNOSTICS OF ENZOOTIC
BOVINE LEUKOSIS

Z. Zurovac Sapundzié!, D. Glisi¢!, S. Solaja!, L. Veljovi¢!, N. Jezdimirovi¢!, V. Mili¢evi¢!

!Institute of Veterinary Medicine of Serbia, Janisa Janulisa 14, Serbia

Introduction

Enzootic bovine leukosis (EBL) is the most important neoplastic disease in cattle, presented worldwide. It is caused by bovine leukemia
virus (BLV), closely related to human T-cell leukaemia virus. Although the disease is usually asymptomatic, persistent lymphocytosis pre-
sent in 30% of infected leads to various clinical outcomes (Aida et al., 2013). EBL is commonly diagnosed using serological tests.
Discrepancies between different tests araise concerns, specifically in a term of false negative results. As National Reference Laboratory
for EBL in Serbia we aimed to compare performances of five commercially available ELISA kits.

Materials and Methods

A total of 138 cattle sera submitted for the confirmatory testings together with 100 sera from BLV-negative herds were tested using five
ELISA kits. The considered ELISAs were: Leukosis Serum X2 Ab Test, IDEXX (test A), ID Screen® BLV Competition, IDvet (test B),
Bovine Leukemia Virus Antibody Test Kit, ELISA, VMRD (test C), SVANOVIR® BLV gp51-Ab, Svanova (test D) and INgezim BLV
Compac 2.0, Ingenasa (test E).
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Results

Perfect agreements of 100% and Cohen’s k=1 were obtained for the tests B, D and E. Almost perfect agreement (93%, Cohen’s k=0.67)
was obtained when comparing these to the test C. Slight agreement of 92% and Cohen’s k=0.14 was acquired between tests A and B, D
and E. Between test A and C, a slight agreement of 88.4% (Cohen’s k=0.099) was observed. Diagnostic sensitivity (Dse) and specificity
(Dsp) of the used tests are presented in the picture.

Discussion and Conclusion

EBL causes significant economic losses in cattle industry. Elimination of EBL is an ultimate goal, achievable through reliable and accurate
diagnostic. Results of the study showed different Dse and Dsp, but also different agreements between the used tests. Diagnostic perfor-
mances of the used tests in practice can differ from manufacturers’ reported ones. Choice of the used test should depend on its diagnostic
performances, that could assure precise results and synergistically support the applied eradication programs.
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Introduction

African swine fever (ASF) is a highly virulent hemorrhagic disease affecting domestic pigs and wild suids, caused by the DNA-ASF virus
(ASFV), the sole member of the Asfarviridae family. ASF affects only members of the Suidae family and has no zoonotic potential. ASFVs
are classified into 24 genotypes, with genotype II responsible for the current epizootic in Europe, Asia and the Pacific, and the Americas.
In 2017, the first non-haemadsorbing (HAD) and attenuated genotype II ASFV was isolated in the EU, characterized by a mutation in the
EP402R gene [1]. Since then, 13 additional non-HAD ASFVs have isolated from hunted wild boar in Lithuania, Latvia, Estonia and
Poland. The objective of this study was to understand the molecular mechanisms behind these non-HAD ASFVs and their impact on ASFV
transmission and virulence.
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Materials and Methods

The full EP402R gene of the 13 non-HAD ASFV was sequenced and 8 of them were used for in vivo experiments to assess its pathogenic-
ity. 3- months’ old domestic pigs were divided into different groups, with 5-6 pigs per group. Two pigs per group were intramuscularly
inoculated with 10 TCDI50 of each of the non-HAD ASFVs selected. The remaining pigs act as in contact pigs. Clinical signs, lesions,
viremia, excretion, and viral loads in organs and tissues were evaluated.

Results

Sequencing of the EP402R gene from 13 non-HAD ASFV isolates revealed seven different mutations in various domains of the CD2v
protein. Biological characterization of eight non-HAD ASFVs showed that four isolates were attenuated, two were virulent, and two were
moderately virulent. The virulent strains, after in vivo passages, recovered the HAD phenotype while maintaining the genetic characteris-
tics of the mutated EP402R gene.

Discussion and Conclusion

This study demonstrates that non-HAD ASFV can induce various clinical forms of ASF, ranging from acute to subclinical infections, and
can revert to the HAD phenotype. These findings are crucial for surveillance and control from a diagnostic perspective, highlighting the
importance of identifying and understanding the dynamics of different ASFV strains circulating to improve diagnostic accuracy and dis-
ease management.

This study was supported by the EURL for ASF (grant n° UE- LR PPA).
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EVALUATION OF ALTERNATIVE SAMPLES AND PROTOCOLS FOR SEROLOGICAL MONITORING
OF AVIAN INFLUENZA VACCINATION IN DUCK FLOCKS

M. Walch!, C. Castille!, B. Casalinho!, M. Gaimard?, C. Redal?, G. Croville'!, S. Lesceu?, J. Guerin'

'THAP, Université de Toulouse, INRAE, ENVT, Toulouse, France
’Innovative Diagnostics, Grabels, France

Introduction

Specific lineages of H5 highly pathogenicity Avian Influenza viruses (AIV) cause large-scale epizootics, substantial economic losses and
zoonotic threats. Beside biosecurity and culling of infected poultry flocks, vaccination is a supplementary option and is implemented in
ducks in France since October, 2023. Such vaccination program requires intensive surveillance, including PCR and serological testing.
Regular blood sampling must be performed by trained staff, which is costly and time-consuming for large-scale monitoring programs. In
this perspective, we evaluated alternative sample matrices, associated with deposit of samples on paper cards, for the serological monitor-
ing of ducks.

Materials and Methods

Individual serological monitoring was performed on mule duck flocks vaccinated with HS registered vaccines. HS antibody were titrated
using a commercial H5 Duck indirect ELISA (IDvet). For each bird, blood and feather samples were collected at different time-points after
HS5 vaccination: blood samples were taken using (1) regular blood sampling or alternatively, non-invasive bleeding and deposition of a
blood droplet onto transport cards. Immature feather sampling was performed using three different methods: (1) residual blood from imma-
ture feathers, (2) interstitial fluid from feather pulps, and (3) feather pulp. For each bird, sample type and time point, ELISA titers were
determined and compared at the individual and flock levels.

Results

A total of 200 mule ducks was sampled for this study. ELISA assays showed that the different blood and feather samples and protocols
resulted in similar ELISA titers at the flock level, with correlation coefficients ranging from 0.80 to 0.85. Non-invasive bleeding reveals
particularly interesting in very young ducklings, for which regular bleeding is hazardous.

Discussion and Conclusion

Preliminary results suggesting the potential of feather-based methods as reliable and less invasive alternatives for serological monitoring
of HPAI antibody levels in duck flocks. The integration of transport cards optimizes sample collection, transport, and storage, thereby
improving the feasibility of serological monitoring.
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Introduction

The Hepadnaviridae family comprises circular DNA viruses, including human hepatitis B virus (HBV). Domestic cat hepadnavirus (DCH)
was discovered in 2018 and it is associated with chronic liver disease in cats [1]. The dynamics of acute DCH infection in feline popula-
tions remain unclear. In this study we investigated the prevalence and characteristics of acute DCH infection in juvenile cats (6-12 months
old), assuming that animals positive at this age are likely in the acute phase of the infection.

> Clade AT

::?- Genotype A

> Clade A2

T e e Genotype B

Figure 1. Neighbor-joining phylogenetic tree based on the complete genomes of domestic cat hepadnavirus (DCH). The tree was elabo-
rated using the alignment the full-length nucleotide sequence of DCH strains generated in this study and the cognate sequences of DCH
strains retrieved from GenBank database.
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Materials and Methods

During spaying surgery, serum, mucosal swabs (oral, nasal, rectal, vaginal), and ovarian tissue were collected from 77 female cats.
Samples were screened for DCH by a quantitative (q) PCR [2]. The full genome was obtained using an Artic- like strategy. The PCR prod-
ucts were pooled and used as the template for library preparation with SQK-LSK110 kit and sequencing on Oxford Nanopore Technology
(ONTTM) platform.

Results

Five cats tested positive in the serum (15.7-27.8 Ct). DCH DNA was also detected in the mucosal swabs (26.2-42.1 Ct) of the five cats
and in the ovarian tissues of a single animal. All the animals remained positive in the sera (17.9-24.5 Ct) and swabs (32.9-41.1 Ct) when
re-screened after 3 months. On sequence and phylogenetic analysis, the DCH strains fell into two different sub-clusters within clade All,
which comprises other strains found in Europe.

Discussion and Conclusion

The prolonged duration of acute infection in cats is similar to the patterns observed in HBV-infected human patients. Likewise, the detec-
tion of DCH in genital swabs suggests that the virus may be shed via the genital route for long periods, implying possible sexual and peri-
natal transmission, as observed for HBV [3]. Screening of juvenile cats before reproduction could be useful for effective prevention and
control of DCH in cats [4].
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BUSINESS INTELLIGENCE TOOLS TO ENHANCE ANTIMICROBIAL STEWARDSHIP: THE ROLE OF
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Introduction

Farm-level monitoring of antimicrobial usage (AMU) is a priority (1). By using business intelligence tools, it is possible to manage, ana-
lyze, and summarize high-density data related to veterinary medical products and their usage. Reducing AMU and selecting the proper
drug are crucial for maintaining antimicrobial efficacy, which should be based on antimicrobial susceptibility (AMS) testing. The
ClassyFarm system is Italy’s main strategy for promoting prudent antimicrobial use and serves as the national surveillance system for
AMU and AMS.

Materials and Methods

The Italian public health institutes (Istituti Zooprofilattici Sperimentali - IIZZSS) have established standards for selecting, executing, and
interpreting minimum inhibitory concentration (MIC) tests for significant bacterial pathogens. All AMS data generated by IIZZSS are
gathered and processed in an organized manner. Consequently, the importance of laboratory tests in monitoring antimicrobial resistance
on a national level becomes fundamental for the whole process.

Results

In fact, starting from 2021, more than 70,000 MIC test records have been loaded into the database, and authorized users can easily consult
all AMU and AMS information via interactive dashboards generated by Microsoft Power BI. ClassyFarm users (authorities, veterinarians,
farmers, and industry stakeholders) can quickly consult AMU and AMS data at different levels, from national to individual farms. Users
can analyze detailed data (e.g., Al, administration route, age group, trends) and compare it with national and local averages. Authorities
use ClassyFarm to plan pharmacosurveillance controls through risk-based farm selection (e.g., high AMU).

Discussion and Conclusion

ClassyFarm is a significant public health application of business intelligence, essential for planning controls, verifying AMU reduction
policies, and monitoring antimicrobial resistance. For private stakeholders, it provides a benchmarking system for AMU and a tool for
selecting appropriate antimicrobial therapy.
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AFRICAN SWINE FEVER IN WILD BOARS: EVALUATION OF THE SPEED OF ADVANCEMENT OF
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Introduction
In June 2023, the first case of African Swine Fever (ASF) was detected in wild boars in the province of Pavia. This first occurrence was
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identified on the border with Piedmont, where the disease was introduced in 2022 (1). Since its introduction, ASF has spread in wild boars
in Pavia and, to date, in the province there are two main clusters of infection, one to north and the other to south of Po River (Figure 1);
the two clusters are not directly connected. The two areas have different ecological characteristics: the first is located in contiguity with
Piedmont, an area with an agricultural vocation; the second is in Ticino Park, an ecological corridor where wild boar has reached high den-
sities. Considering the ecological characteristics of the two clusters, in this study we compared speed of advancement of the infection front

in the two areas.

Materials and Methods

Data of ASF positive wild boar were extracted from the Animal Disease Information System (ADIS). Kernel density was employed to
identify clusters while Kriging method was used to estimate the speed of advancement of the infection fronts. For each cluster, the speed
is expressed as a mean value of days that elapse from the first case to each of the following ones (2). The differences between the infection
fronts were evaluated using the Kruskal-Wallis test. Maps were produced using ArcGISPro 3.0.3 and statistical analysis was performed

using R 4.3.1.

Results

From ADIS were extracted 209 positive cases: 136 belonging to the southern cluster and 73 to the northern one. The speed of advancement
was 255.4 days in the south and 126.0 days in the north. Therefore, it resulted faster in the northern cluster than in south (p<0.0001) (Table
1). In the map, municipalities with the highest speed were reported in red (Figure 2).

Discussion and Conclusion

In a previous study, the risk of ASF transmission at the interface between wild and domestic pigs in the municipalities of the second cluster
resulted higher than in municipalities of the first cluster (3). In this study, it was observed that in the municipalities of the second cluster
the speed of advancement of the infection was also faster. This information may be relevant for disease control purpose and to establish

priority of intervention.
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The first The second
cluster in south | cluster in north
Number of positive cases 136 73
Speed, mean (st. dev.) 255.4 (53.5) 126.0 (52.9)
Date of first positive case in cluster 19/06/2023 04/10/2023
Date of last positive case in cluster 17/05/2024 20/05/2024
Number of days passed from first to the last positive case 334 days 229 days

Table 1. Number of positive wild boar and number of days from the first case of each cluster in Pavia
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Figure 1. Kernel density map of positive wild boar in Pavia
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Figure 2. Map representing the speed of ASF transmission at municipality level (Kriging method)
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Introduction

Veterinary diagnostic practices for rare diseases vary and often rely on practitioners’ individual decisions based on their knowledge, expe-
riences, and attitudes. While most European territories are free from rabies virus, lyssaviruses circulate in bat reservoirs and can occasion-
ally infect cats, causing fatal encephalitis indistinguishable from rabies. The Connetti-Cat project aims to improve and harmonize syn-
dromic surveillance for rabies/lyssavirus in cats. Social research methods were used to gather information on current practices to develop
a standardized diagnostic protocol whose objective was to harmonize clinical diagnostic procedures.

Materials and Methods

Veterinary practitioners from 12 Italian neurological clinics were involved, using two social research techniques. The Delphi questionnaire,
with eight open-ended questions about lyssaviruses, collected information to define the diagnostic protocol proposal. The Consensus
Conference, a formal and structured meeting among experts, validated this proposal and defined the final diagnostic protocol.

Results

Experts agreed on a clinical diagnostic protocol. Figure 1 summarizes crucial steps for including or excluding lyssavirus infection in dif-
ferential diagnosis. The protocol was implemented through an online open-source flowchart guiding veterinarians towards case definition
and further actions to rule out the hypothesis.

Discussion and Conclusion

Participatory social research techniques enabled the harmonization of the clinical flowchart, improving syndromic surveillance for
lyssavirus in cats. The project outputs will be available to veterinarians in clinics to facilitate a rapid and effective detection of lyssavirus
infections in cats, providing accurate information to stakeholders.
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WOAH Terrestrial Manual 2023. Chapter 3 . 1 . 1 8 . Rabies (infection with rabies virus and other lyssaviruses). Available online at
https://www.woah.org/fileadmin/Home/eng/Health _standards/tahm/3.01.18 RABIES.pdf
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Introduction

Inter-laboratory comparisons such as proficiency-testing programmes improve the validation of diagnostic methods but focus only on the
analytical accuracy. The evaluation of diagnostic accuracy is often left to individual labs and is frequently overlooked, especially when
lacking characterized or positive samples. This poses challenges when inferring disease prevalence or substantiating disease freedom in
populations. Bayesian latent class models (BLCMs) are the recommended framework for test evaluation when samples come from animals
of unknown infectious status [1] and are widely used in veterinary diagnostics [2]. The aim of the study was to develop a proof-of-concept
for inter- laboratory evaluation of serological tests using BLCMs, with Bovine Viral Diarrhoea (BVD) as a case study.

Materials and Methods

The study encompassed 485 bovine serum samples sourced from four European countries. Samples were collected from outbreak farms,
surveillance activities or biobanks and chosen to design populations with either high or low/absent BVD seroprevalences. Samples were
aliquoted, sent to each of the other partner institutes (Figure 1), and analysed in parallel using available routine diagnostic tests. A BLCM
was formulated to determine the sensitivity and specificity of each test, considering presence of antibodies as the latent status.

Results

All tests showed a high degree of agreement, with 437/485 (90.1%) samples having the same outcome for all tests. Sensitivity (Se) was
high for all tests, ranging from 95.1% to 99.1%. Specificity (Sp) was also high (97.3% to 99.7%) for all tests except SVANOVIR (90.4%)
which also varied considerably between populations (Table 1). The BLMC further allowed the creation of ROC curves as guidance for
cut-off optimization, as illustrated in Figure 2.
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Discussion and Conclusion

This proof-of-concept study displays the potential for applying BLCM in an inter-laboratory setting for cost-effective test evaluation of
routine diagnostics. Using samples from multiple countries helps to ensure populations with varying prevalences, allowing for robust esti-
mates despite unknown sample status. This is especially useful for countries that lack positive sample material due to the disease being

absent.
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Table 1. Diagnostic sensitivity and specificity estimates for the BVD ELISA tests included in the study, as

provided by the BLCM.

Laboratory Country ELISA test

Sensitivity  Specificity

Bio-X Monoscreen Ab ELISA BVDV (EO) 95.1% 99.7%
ID Screen BVD p80 Antibody Competition — short protocol 98.8% 99.1%
ANSES France
ID Screen BVD p80 Antibody Competition — long protocol 98.0% 99.4%
IDEXX total Ab X3 - long protocol 97.8% 99.7%
APHA United Kingdom  IDEXX BVDY total Ab test 98.3% 97.7%
SVANOVIR BVDV-Ab ELISA 98.8% 90.3%
SVA Sweden
ID Screen BVD p80 Antibody Competition — short protocol 98.8% 99.3%
WBVR Netherlands PrioCHECK BVDV Antibody ELISA 98.9% 99.2%
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Figure 1. Schematic view of the study design of the inter-laboratory diagnostic test evaluation and the role of the Bayesian latent class
model (BLCM) to determine the latent status (the unknown true disease status) of each sample.
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Figure 2. Receiver operating characteristic (ROC) curve of the Bio-X Monoscreen Ab ELISA BVDV test as performed by ANSES, indi-
cating sensitivity (red), specificity (green) and YoudenIndex (blue). The dashed vertical line indicates the cut-off used.
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Introduction

Red deer (Cervus elaphus) are known to play a role as carriers for Shiga toxin-producing Escherichia coli (STEC), with potential zoonotic
impact (1-3). The aim of this study was to characterize STEC isolates in free-ranging red deer in Central Italian Alps by whole genome
sequence (WGS) analysis.

Materials and Methods

Faeces were collected from hunted animals in Valle Camonica, Northern Italy during September-December 2022. Following enrichment,
DNA was extracted and the presence of stx genes was detected by qPCR. Positive samples were streaked onto MacConkey agar and single
colonies tested by PCR for stx and eae genes. STEC isolates were subjected to WGS.

Results

stx genes were detected by qPCR in 68/92 (73.9%) faecal samples and STEC were isolated from 11 (11.9%) of the positive samples.
Subtyping of stx identified stx2b (n =9), stx2a (n = 1), stxIc (n = 2) and stxla (n = 1). Eight different serotypes and 8 sequence types were
identified, with O27:H30 ST753 detected in more than one isolate (n = 3). Interestingly, the cgMLST analysis showed no correlation
among these strains (AD ranging from 44 to 98). Additional virulence factors were detected in all strains, with gad (n = 11), terC (n = 10),
mch (n=9), subAB (n =9), traT (n =9), espl (n =9), iha (n = 8), tia (n = 8) and iss (n = §) predominating. Five STEC strains harbored
the ehx gene, a hallmark of a large STEC virulence plasmid. Notably, only one isolate, the one harboring stx2a, possessed the eaed gene
and belonged to serotype O26:H11.

Discussion and Conclusion

Our results showed a wide range of strain types circulating in a red deer population in the Central Italian Alps, confirming that red deer
are carriers for STEC strains (1, 2). In particular, we could isolate one STEC strain carrying eae gene as well as stx2a, an stx subtype often
associated with STEC from severe disease in humans. Altogether, our findings highlight the need of STEC surveillance in wild ruminants.
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Introduction
Zoonotic leptospirae are a threat for wildlife conservation and zoo workers (Webb et al., 2020). The aim of this study was to report the

first case of fatal leptospirosis in a caracal (Caracal caracal).

Materials and Methods
An 8-years old neutered male caracal of the Naples zoo (southern Italy), died after one week displaying sialorrhoea, lingual ptosis and
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neurological changes, was delivered to the Unit of Wildlife Diseases of the Experimental Zooprophylactic Institute of southern Italy
(Portici, Naples), for necroscopic, histopathological and molecular investigations.

Results

Necropsy revealed severe lesions, with massive jaudince, epatomegaly, splenomegaly, abundant peri-renal fat and kidney alterations.
Histopathology showed diffuse renal tubular degeneration and kidney, spleen and liver samples tested positive for Leptospira interrogans
serovar Canicola by the combined real-time/endpoint PCR-sequencing approach. Phylogenetic analysis of the LipL32 gene indicated a
close relationship of the sequence type herein found with those of humans from China, clusterizing with a bootstrap value >90%.

Discussion and Conclusion

Necroscopic and histopathological lesions indicated the severe clinical picture of L. interrogans sv. Canicola in caracals, indicating risk
of infection for zoo workers (ECDC, 2023). Improving preventative measures, such as protective clothes, synanthropic population control
and proper water/ feed storage, is advocated for mitigating the transmission of this bacterium in zoos (Dossou et al., 2022). The close rela-
tionship of L. interrogans sv. Canicola herein found with those of humans requires further pathogenic investigations, as well as assessing
prevalence and transmission routes of this zoonotic agent in zoos.
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Figure 1. Macroscopical findings at the necropsy examination of the caracal. (a) Jaundiced ocular mucosa. (b) Jaundiced and enlarged liver. (c)
Jaundiced sectioned and intact kidney with hypervascularization. (d) Jaundiced trachea and heart with left atrioventricular deflection (black target)

Figure 2. Macroscopical findings at the necropsy examination of the caracal. (a) Jaundiced ocular mucosa. (b) Jaundiced and enlarged
liver. (c) Jaundiced sectioned and intact kidney with hypervascularization. (d) Jaundiced trachea and heart with left atrioventricular deflec-
tion (black target).
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Figure 3. Phylogenetic relationship of Leptospira interrogans serovar Canicola in Caracal caracal of this study with those from different
hosts and countries. The phylogenetic analysis was based on 307bp LipL32 gene sequences of Leptospira spp. The maximum likelihood
phylogeny was run under 100,000 bootstrap replications, best fit model was selected using Iqtree software and final tree was edited by
Itools. Bold blue indicates the sequence type amplified in this study.
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COULD CALLIPHORIDAE SERVE AS A POSSIBLE BOVINE VIRAL DIARRHEA VIRUS (BVDV)
MECHANICAL VECTOR AND RESERVOIR? PRELIMINARY RESULTS OF AN INSECT
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Introduction

The single-stranded RNA bovine viral diarrhea virus (BVDV) and the notorious classical swine fever virus (CSFV), belonging to the genus
of Pestivirus, can infect both domestic and wild animals. Pathogens affecting animals at the time of their death can be investigated using
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molecular methods and immune-histochemical (IHC), depending on the post-mortem cadaveric status. However, in case of liquefaction
and decomposition of tissues, viral proteins or genomes are often degraded and no more detectable. Blowflies, exhibiting necrophagous
behavior, are attracted and feed on fresh death animals (1) and may play a relevant role as potential vectors of these pestiviruses. In this
study, we used molecular methods and IHC to examine Calliphora vomitoria (Linnaeus, 1758) fed on BVDV-infected lung samples to
verify whether these insects can be an alternative source to detect pathogens in case of advanced decomposition status of the animal (2).
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Table 1. Ct (Threshold cycle) average obtained by rRT-PCR analysis of both A and B groups. In the table information on time of exposure
(DO until D6, pupa and adult stages) groups of insects, Ct values’ average detected in molecular analyses on insects after washing and rel-
ative washes (1, 5, 10) are presented.

v

A - B @ °

Figure 1. A: larvae fed on BVDV-infected lung tissue samples showed a moderate amount of anti-BVD immunopositive amorphous mate-
rial in the alimentary tract (arrows). Figure 1B: larvae fed on BVDV-free tissue sample (group C) showing no reactivity to anti-BVD anti-
body.
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Materials and Methods

In this study, 422 C. vomitoria newly hatched larvae were used and divided in 3 groups. Group A contained 196 larvae bred on BVDV-
infected lung tissues; group B composed by 196 larvae bred for 48 hours on BVDV-infected lung sample and afterwards on BVDV-free
splenic tissue; group C included 30 control larvae fed on virus-free splenic tissue during all the experimental phases. Insects were daily
collected from the larva stages, including pupal and adult ones. Five insects underwent washing 10 times before RNA extraction. Isolated
RNAs from insects and washes 1, 5 and 10 tested for BVDV by rRT-PCR, while 5 formalin-fixed insects underwent IHC analysis with
Anti-BVDV Monoclonal antibody (BIO 295) (Bio-X Diagnostics).

Results

Molecular investigations showed positive results, as reported in Table 1. IHC results allowed us to detect a mild to moderate amount of
immunopositive amorphous material in the alimentary tract of insects (Picture 1A) until 5 days of exposure. Control samples tested neg-
ative in all evaluated cases (Picture 1B).

Discussion and Conclusion
Our results suggest a potential use of necrophagous larvae to detect pestiviruses by molecular and IHC methods in cadavers as well as an
indirect potential surveillance tool in farms.
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Introduction

African Swine Fever (ASF) is an infectious disease of swine, caused by an enveloped double-stranded DNA virus, the ASF virus (ASFV).
Infection with ASFV correlates with a wide range of clinical syndromes from almost unapparent disease to haemorrhagic fever with high
fatality rates. To date, the active transmission of the ASFV across the globe, and the lack of licenced vaccines available worldwide left
early diagnosis as the main available tool for control. To properly identify infected animals, point-of-care (POC) diagnosis is crucial.
Lateral flow assays offer advantages that make them suitable for this POC application, what allows the early diagnosis of ASF. In this
work, we validated a combo test for the combined antigen and antibody detection in field.

Materials and Methods

The new combo assay was composed by the combination of a strip for antigen detection (as in INgezim® ASFV CROM Ag 2.0) and a
strip for antibody detection (as in INgezim® ASFV CROM Ab 2.0) within a single combo cassette. To evaluate the performance of the
combined detection, a total of 332 positive and 193 negative blood samples were evaluated. Samples were collected from field during dif-
ferent surveillance campaigns performed in Latvia, Lithuania, Czech Republic, and Serbia. These samples were previously characterized
by PCR and serology (ELISA and/or IPT) and separated in groups according to their Ct value.

Results

The combined antigen and antibody detection improved the percentage of positive results in all the PCR-positive groups tested. Notably,
when no viral load was detected by PCR, this combined detection allowed the identification of 93 antibody-positive animals. Higher
improvement was observed for samples collected from wild boar than from domestic pigs.

Discussion and Conclusion

The new combo assay (INgezim® ASFV Combo CROM Ag/Ab) was shown to be a valuable tool for ASF surveillance. Our results support
the idea that combined antigen/antibody detection give valuable information for an improved control of ASF, allowing the identification
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of more infected animals. Biggest improvement was found in wild boar due to the different surveillance approach (carcases/haunting vs
signs control).
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Figure 1. (A) General scheme of the lateral flow strip. (B) Result interpretation for the INgezim® ASFV CROM Ag 2.0, purple strip. (C)
Result interpretation for INgezim® ASFV CROM Ab 2.0, blue strip. (D) Result interpretation for INgezim® ASFV Combo CROM Ag/Ab
(GSD Madrid, Madrid, Spain). Created with Biorender.com.
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Figure 2. (A) Analysis of field blood samples with the INgezim® ASFV Combo CROM Ag/Ab assay. (B) Result obtained only for domes-
tic pig samples. (C) Result obtained only for wild boar samples. Combined detection results show the percentage of positive samples by
any of the strips included in the cassette, antigen, or antibody. Antigen detection shows percentages of positive results obtained only with
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Introduction

Bovine Herpesvirus 1 (BoHV-1) is responsible for respiratory and reproductive disorders in cattle, leading to significant financial loss-
es[1]. Virus isolation is important for diagnosing and understanding the virulence and pathogenicity of BoHV-1, as well as for the devel-
opment of vaccines and antivirals. Conventional methods for detecting CPE are time- consuming and subjective. Machine learning pro-
vides a promising option to automate and enhance the accuracy of CPE detection. The objective of this study is to create a dataset and
apply machine learning to detect CPE caused by BoHV-1.

Materials and Methods

The BoHV-1 Cooper strain was propagated in MDBK cells, and the viral titer was determined using the Tissue Culture Infective Dose
50% (TCIDs,) assay. The cells were infected with various multiplicities of infection (MOI), ranging from 1 to 104. CPEs were observed
at magnifications of 5X, 10X, 20X, 40X, and 60X; then images were taken at 8, 24, 28, 32, 48, 56, and 72 hours after infection. The dataset
was used to train ResNet18 and ResNet50 deep learning models. The model’s performance was validated by using a distinct test set and
evaluated based on accuracy, precision, and recall.

Results

The propagation of BoHV-1 in MDBK cell lines was carried out successfully, and the TCIDy, was determined. CPE was detected at all
multiplicities of infection (MOIs) within the time frame of 8-24 hours, except for the 10 MOI which exhibited a delayed onset. A total
of 2823 images of BoHV-1 CPEs were labeled. Following data augmentation, preprocessing, and hyperparameter optimization, the
ResNet18 and ResNet50 models demonstrated accuracies of 90.84% and 96.94%, respectively (Table 1).

e T e e e Tare ]
| ResNet18 90.84 91.54 91.14 91.34 0.26
_ResNets0 9694 9700 9707 97083 010

Table 1. Performance metrics of Al models for BoHV-1 CPE detection.

Discussion and Conclusion

The dataset and models provide a reliable and efficient tool for fast and accurate detection of BoHV-1. This method decreases the amount
of time and laborious work to diagnose and reduces the occurrence of mistakes made by humans. Future studies should broaden the dataset
and enhance models to include additional bovine viruses. Applying this technology into diagnostic processes could improve the control
and eradication of BoHV-1 infections in the livestock industry.
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COMMUNITIES AMONG SOUTHERN ITALY FARMS AND SLAUGHTERHOUSES

S. Castellana', L. Capozzi', A. Bianco', L. Del Sambro', G. Schino!, D. Pugliese!, A. Milano', L. Addante',
C. Bulzacchelli', V. Manzulli', V. Rondinone!, A. Petrella!, M. Caruso!, A. Parisi'

stituto Zooprofilattico Sperimentale della Puglia e della Basilicata, Italy

Introduction

Bovine respiratory disease (“BRD”) represents one of the most common diseases for cattles: it is characterized by heterogeneous aetiology,
morbidity and mortality rates and also influenced by farming conditions and interaction among microorganisms. The main viral agents
responsible for BRD are BPIV-3, BRSV, BCoV, BoHV-1, BAdV, BVDV. Concerning Bacteria, common pathogens are: M. bovis, P. mul-
tocida, M. haemolitica and H. somni [1]. In this research project, we aimed at implementing a multi-platform approach for microbiome
investigation and pathogen detection from cattles collected from Southern Italy farms and slaughterhouses.

Materials and Methods

A total of 236 samples, prevalently nasal swabs and pulmonary biopsies, were collected during 2020-2022. Sample aliquots were pro-
cessed for pathogen-specific bacteriological exams. Then, molecular methods were implemented: 16S rDNA amplicon sequencing for
species assignment on positive bacterial cultures; real time PCR for the detection of a viral/bacterial pathogen panel on DNA/RNA
extracts; Whole Genome Sequencing for a subset of isolated strain (followed by assembly, genotypization and anti-microbial resistance
‘AMR’ gene prediction); Third Generation Sequencing (‘TGS’) shotgun metagenomics for microbiome investigation and pathogen detec-
tion for positively tested samples.

Results

Real Time PCR allowed the detection of at least one known BRD-associated organism in the 169 out of 236 tested samples (71%). From
the 89 bacterial cultures, 21 strains were of interest and predicted with at least one AMR gene. For 5 samples, found positive to multiple
pathogens, TGS analyses revealed traces (tens to hundreds read counts) of such pathogens (e.g., Figure 1, sample positive to P. multocida,
M. haemolitica), while more than 95% of reads were attributed to commensal bacteria or contaminants (e.g., human DNA).
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Figure 1. Sankey map for classified long-reads from Sample BRD 236. Vertical bars: read counts for each taxon (indicated in parenthe-
sis); horizontal line: taxonomic levels (domain, kingdom, phylum, class, order, family, genus, species).

Discussion and Conclusion

We will extend TGS to a further subset of positive samples, with the purpose of: improving TGS protocol; better defining tissue-specific
microbiomes and contaminant levels; evaluating congruency between pathogen detection strategies; correlating pathogen relative abun-
dances to Real Time outcome and, whenever possible, to bovine clinical data.
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Introduction

Germany is recognized as free of bovine tuberculosis since 1997. However, there are sporadic outbreaks, mostly affecting small herds. In
2022, an outbreak was diagnosed in Thuringia’s largest cattle herd. The experience gained in the eradication efforts, using Comparative
Intradermal Tuberculin Test (SCIT) and a new and a modified interferon- gamma release assay (IGRA) will be presented.

Materials and Methods

The infected herd counts 1800 dairy cows, 400 heifers plus ~1000 calves annually. In Germany, the SCIT using bovine tuberculin and
poultry tuberculin of the company WdT and the “ID Screen® Bovine Tuberculosis IFN-g Test” (ID-Vet) IGRA are officially approved. For
comparison a modified QuantiFERON-TB (Qiagen) IGRA based on peptide antigens was used. Interferon-gamma was detected using ID-
Screen Ruminant IFN-g ELISA (ID-Vet). The ID-Vet-IGRA was evaluated according to the manufacturer’s instructions and also based on
alternative assessments. The QFT-IGRA was evaluated as a corrected OD value based on a preliminary cutoff. The aim of this study was
to generate data on the feasibility, robustness and reliability of the above-mentioned IGRAs in a cattle herd with proven M. bovis infec-
tion.

Results

After establishing logistics (transportation time and temperature), all samples reacted in the stimulation control of the IGRAs and could
therefore be evaluated. Groups of dairy cattle and calves with positive, questionable and negative skin test results were tested in both IGRAs.
The SCIT positive animals showed a high level of agreement with both IGRAs.In the SCIT weakly reactive, suspect and negative animals,
the modified QFT-IGRA showed more reactors. Some of these also showed clear reactions in both PPBb and PPDa in the ID-Vet IGRA.
Since paratuberculosis is also present in the herd, specific PPDb reactions could be masked by simultaneously occurring PPBa reactions.

Discussion and Conclusion

A testing scheme that considers reactions for PPDa, PPDb and NIL was established. In case of questionable results, the modified QFT-
IGRA is used. So far ~ 1200 ID-Vet IGRAs and ~ 350 mod. QFT IGRAs where performed. The ID-Vet IGRA has proven to be robust and
reliable. In herds with concurrent Mycobacterium avium-complex infections, we recommend the modified QFT-ELISA due to its high
specificity for Mycobacterium tuberculosis complex infections.
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OF SPECIFIC ANTIGENS FOR IN VITRO DIAGNOSTIC PLATFORMS
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Introduction
Caprine tuberculosis (TB) poses a threat to public and animal health. TB ante-mortem diagnosis primarily utilizes cell- based techniques
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such as the skin test and the interferon-gamma release assay (IGRA). However, the sensitivity and specificity of both techniques is limited
due to, among other factors, the use of Purified Protein Derivatives (PPDs) as reagents. PPDs are poorly characterized and share antigens
with non-tuberculous mycobacteria, limiting the specificity of TB diagnostic techniques. In this sense, the aim of the present study was to
evaluate more specific reagents (DST-F fusion protein and the P22 protein complex) using cell-based and humoral TB diagnostic tech-
niques in a TB infected setting under field conditions.

Materials and Methods

We randomly selected 167 goats from two dairy caprine herds (around 15% of total census) with a high prevalence of reactors to the com-
parative intradermal tuberculin test (>20%). Blood samples were collected from the selected animals to perform the IGRA and the P22
ELISA. Interferon-gamma production was evaluated using the Bovigam commercial kit (Thermo Fisher Scientific, USA) after blood stim-
ulation with bovine PPD, DST-F and P22 applying two different cut-off points (0.1 and 0.05). The antibody response was assessed by the
experimental indirect P22 ELISA using a cut-off of 100% ELISA percentage.

Results

The highest ratio of reactors was observed in the IGRA-P22 (17.9% and 29.8% when applying the 0.1 and 0.05 cut-off, respectively), sig-
nificantly higher than the IGRA-PPD (20.8%; p<0.01) when using the cut-off of 0.05 (Figure 1). Also, the percentage of reactors to the
IGRA-DST-F was slightly higher (23.9%), although not statistically significant, than that of the IGRA-PPD when using the more stringent
cut-off. Regarding the antibody response, we observed a significantly higher (p<0.001) number of goats reacting to the P22-ELISA
(25.7%) with regard to the IGRA-PPD (13.7%) and IGRA- DST-F (11.9%) when applying 0.1 as cut-off.

wr

Lid

Reactivity (%)

e

IGRA-PPD IGRA-PPD  IGRA-D5ST-F IGRA-DST-F  ICRA-P22 ICRA-P22 P22 ELISA
0,1 0,05 0,1 0,05 0,1 0,05 100 E%

Technique

Figure 1. Percentage of reactors (%) observed in the IGRA-PPD (green), IGRA-DST-F (blue), IGRA-P22 (orange) and the indirect P22
ELISA (purple) techniques in the present study. ** p<0.01; Cochram’s Q test.

Discussion and Conclusion

The results suggest that when specific antigens are used in the IGRA, the sensitivity could be similar to that achieved using bovine PPD.
The P22 ELISA results suggest a high sensitivity of this technique. Nevertheless, additional studies in TB-free herds should be performed
to assess the impact on the specificity.
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USING PCR FOR ANTIGEN RECEPTOR REARRANGEMENTS (PARR) FOR FAST CYTOLOGICAL
AND HISTOPATHOLOGICAL DIAGNOSIS OF CANINE LYMPHOMA

A.S. Bolas!, C. Rodrigues', S. Andrade!, C. Pomba!

'Molecular Veterinary Diagnostic Laboratory-Genevet, Carnaxide, Portugal

Introduction

PCR for antigen receptor rearrangements (PARR) detects monoclonal genetic loci at the rearrangements of the V(D)J regions of the T-cell
and B-cell receptor genes (TRG [T-cell receptor gamma gene] and immunoglobulin heavy chain gene [IGH]). Thus, PARR is based on the
identification of monoclonal lymphomas versus benign or reactive polyclonal cells. The aim of this study is applying the molecular diag-
nosis by PARR in cases in which histopathology is suggestive or inconclusive for the diagnose of canine lymphoma.
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Materials and Methods

Thirty-six samples: histopathological and cytological (n=29) or other samples (n=7) suggestive or inconclusive of lymphoma were ana-
lyzed by PARR for immunogenotyping. The samples were sent from various veterinary hospitals and clinics in Portugal and were submit-
ted to the GeneVet laboratory. DNA was extracted from histopathological and cytological slides, paraftin blocks or other samples (effusion,
peripheral blood EDTA, direct fine needle lymph nodes aspirates) using a commercial extraction kit. The PRRA reactions were carried out
according to previously optimized protocols.

Results

Immunogenotyping by PARR allowed the classification of 13 clonal type B lymphoma, with rearrangement in the variable region of the
immunoglobulin heavy chain gene, 13 clonal T-type lymphoid neoplasm, with the presence of a rearrangement for the TCRy region and
negative for type B lymphoma. Nine samples were not Lymphoma and one was inconclusive.

Discussion and Conclusion

Since canine PARR is the only genomic test available to determine clonality in cytologically and histologically ambiguous cases of canine
lymphoma, it may be used as a first-line test to confirm a faster diagnosis of lymphoid neoplasia. Furthermore, the determination of the
type of lymphoma is highly relevant for a correct and fast treatment choice allowing better prognosis and more successful outcomes.

B Lymphoma Control - T Lymphoma Control
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FIELD COMPARISON OF ASFV TARGET TISSUES AND NON-INVASIVE SAMPLES IN WILD BOARS
DURING THE GENOTYPE II ITALTAN EPIDEMIC
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M.S. Beato *
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Introduction

African swine fever (ASF) is a viral disease that affects domestic and wild pigs with high lethality, caused by a dsDNA virus belonging
to the Asfarviridae family, Asfivirus genus. ASF poses a significant threat to the global swine industry, with devastating economic impacts.
Virus detection targets spleen, kidneys, lungs, tonsils, lymph nodes, and bone marrow from dead animals. However, field collection of
such tissues and organs may be complex and result in environmental contamination of the carcass surrounding area. Recent studies
(1,2,3,4,5,6) have focused on the use of non-invasive samples to facilitate samples field collection for a faster diagnosis, investigating the
ASFYV in faeces, oral, nasal and/or rectal swabs. However, all studies were based on experimental infection of swine and collecting differ-
ent samples impairing a proper study comparison.
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Materials and Methods

The present study aimed to compare the ASFV presence in target organs and in non-invasive samples during passive surveillance activities
in wild boars from an endemic area in Piedmont between 2023 and 2024. Faeces, nasal, oral and blood swabs were collected along with
spleen and kidney from each dead wild boar. Samples were processed by Real- Time PCR for ASFV using the ID Gene™ African Swine
Fever Duplex kit. One hundred wild boars were collected for a total of 400 samples.

Results
Twenty six wild boars resulted ASFV positive when testing the spleen. All but one (n=25) presented at least one non- invasive sample and two
of them had no non-invasive samples positive. Twenty-four wild boars presented at least one non-invasive sample with Ct values below 30.

Discussion and Conclusion

This is the first field comparison of non-invasive samples such as faeces, oro-nasal and blood swabs and target organs such as spleen from
negative and positive ASFV wild boars, suggesting their potential use, although further field validation on additional wild boar population
is necessary.
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IDENTIFICATION AND CHARACTERIZATION OF PROTOPARVOVIRUS CARNIVORAN1 STRAINS
CIRCULATING IN IBERIAN LYNXES (LYNX PARDINUS)
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Introduction

Protoparvovirus carnivoranl species includes the feline panleukopenia virus (FPV) and the closely related canine parvovirus (CPV-2), two
highly contagious pathogens that cause acute and often fatal diseases in both domestic and wild carnivores. Interestingly, some animal
species can be infected by both FPV and CPV-2 variants, namely 2a, 2b, and 2c (1). The aim of the present study was to investigate the
parvovirus strains circulating in the Iberian lynx (Lynx pardinus), a vulnerable species.

Materials and Methods

A total of 245 spleen samples were collected from Iberian lynxes throughout the Iberian Peninsula. DNA extracts were screened for
CPV/FPV by quantitative PCR. Viral genome sequences were generated from positive samples with high viral titer using two multiplex
PCR protocols amplifying fifteen PCR-tiling amplicons and sequencing using MinlON Mk1C platform (ONT™, Oxford, UK).

Results

Overall, 49/245 (20.0%) samples tested positive for CPV/FPV DNA. For 5 of the positive samples, the complete genome sequences were
generated and were further characterized as FPV (n=2), CPV-2a (n=2), and CPV-2¢ (n=1). Sequence analysis of the complete VP2-genom-
ic region (ORF2) revealed one amino acid (aa) mutation in both FPV and CPV-2c¢ strains, and two aa mutations in both CPV-2a strains.
Sequence analysis of the NS1-genomic region showed several aa mutations in the FPV strains. On phylogenetic analysis of the complete
ORF2, the two CPV-2a strains formed a separate cluster, while the two FPV strains were segregated apart (Figure 1).

Discussion and Conclusion

Opverall, this study provided evidence for a wide circulation of parvoviruses in the Iberian lynx population, with a prevalence higher than
that observed in other studies (2). Future studies are needed to assess the impact of parvoviruses on the health status of the Iberian lynx
to ensure animal welfare and conservation.
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A MULTIDISCIPLINARY APPROACH TO CHARACTERIZE A SALMONELLA ENTERICA SEROVAR
ENTERITIDIS UNUSUAL OUTBREAK IN FENCED IBERIAN IBEX (CAPRA PYRENAICA)
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Introduction

Salmonella is the second most frequent foodborne gastrointestinal agent in the European Union, with Enteritidis being the most common
serotype involved (1). More limited information exists regarding Salmonella occurrence in wildlife, although susceptibility to infection
(2) and even fatal cases (3), have been described. Here, we describe an unusual outbreak of clinical salmonellosis in fenced Iberian ibex
(Capra pyrenaica) that demonstrates the potential of S. Enteritidis as primary pathogen in other hosts.
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Materials and Methods

In the context of the project PLEC2021-008113 (funded by MCIN/AEI/10.13039/ 501100011033/ and the European Union
NextGeneration EU/PRTRA), an outbreak of abortions, neonatal deaths and sporadic septicaemic infection in adults was detected on an
Iberian ibex open-air fenced farm. Ibex shared space with a red-legged partridge (Alectoris rufa) farm, and birds, rodents, lagomorphs and
small carnivores could eventually access the setting. A combination of (i) bacteriology (culture, MALDI-TOF identification and serotyp-
ing), (ii) pathology (necropsy, macroscopic examination and samplings), (iii) environmental DNA detection (sampling using sponged pre-
hydrated and PCR for Salmonella detection on animal and environmental surfaces) and (iv) whole genome sequencing (WGS) was imple-
mented to establish an etiologic diagnosis and characterizing the outbreak.

Results

S. enteritidis was identified on samples from adults, fetus and stillbirth. Sa/monella DNA was detected on feeder, drinker and ibex surfaces
while samples from red-legged partridge and other birds were negative, suggesting they were not the source of contamination. WGS
revealed a single ST11 strain related with the so-called Atlantic clade was present.

Discussion and Conclusion

Although the susceptibility of domestic goats to Salmonella seems to be low (4), our study demonstrated S. enteritidis could cause an
unusual outbreak of clinical disease with relevant consequences for farm viability. Environmental DNA sampling can be a useful tool to
identify Salmonella hotspots in multi-host settings. Further studies focused on the epidemiology of Salmonella on these species are nec-
essary considering the risk of zooanthroponosis.
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Introduction

Bovine coronavirus (BCoV) is a Betacoronavirus belonging to the Coronaviridae family, which includes, among others, the viruses asso-
ciated with the epidemic severe acute respiratory syndrome coronavirus type 1 (SARS-CoV-1), Middle East respiratory syndrome coron-
avirus (MERS-CoV), as well as the recent pandemic SARS-CoV-2. BCoV is distributed worldwide and mainly causes enteric disorders
in calves, winter dysentery in adult, and Bovine Respiratory Disease (BRD) in cattle of all ages. Natural compounds, such as fungal sec-
ondary metabolites (SMs), due to their wide range of diversity in chemical structure and their bioactivity, can represent a major source for
the development of drug against various diseases. Recently, SMs such as 6-pentyl-a-pyrone (6PP), vermistatin (VER) and penisimplicissin
(PS) have been shown to be able to counteract canine coronaviruses (CCoV) infection in vitro. Hence, the first objective of this study was
the evaluation of the antiviral activity of these SMs against BCoV, aimed at a translational study on SARS-CoV-2.

Materials and Methods

Chromatographic techniques, bioscreen in vitro in bovine kidney cells (MDBK), virus yield analyses, immunofluorescence assay, molec-
ular modelling, molecular docking.
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Results

Following BCoV infection, non-cytotoxic doses of 6PP, VER and PS resulted in increased cell viability and in a significant reduction in
viral spike protein expression. These results were accompanied by a modulation in the expression of aryl hydrocarbon receptor (AhR), a
ligand-activated transcription factor that regulates the host immune response to viral infections, activated by BCoV, but downregulated by
SMs. It is fascinating that a high sequence identity of the obtained 3D structural models for the two domains (PASB and TAD) of human
and bovine AhRs was revealed by bioinformatics analysis.

Discussion and Conclusion
Overall, our preliminary results highlight that SMs could have antivirals activity against BCoV. In subsequent steps, inclusion complexes
with B-cyclodextrin will be prepared and characterized to enhance the pharmacokinetics of selected SMs to be tested in vivo (cattle).
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PREVALENCE OF MYCOPLASMA EQUIGENITALIUM IN MARTINA FRANCA (ITALY) AND ANDALU-
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Introduction

Mycoplasma equigenitalium has been associated with infertility, endometritis in mares and with reduce fertility and balanoposthitis in stal-
lions (1). Furthermore, M. equigenitalium was isolated from the genital tract of donkeys in Argentina (2).

Currently, there are no studies describing the presence and impact of M. equigenitalium on the reproductive sphere of donkeys in Italy and
Spain. This study aimed at investigating the occurrence and risk factors for Mycoplasma spp. infection in genital tract of Martina Franca
(Ttaly) and Andalusian (Spain) donkey populations.

Materials and Methods

From March 2023 to June 2024, a cross-sectional study was carried out on 120 healthy donkeys, with the majority being jennies (106,
88.3%), mainly reared under semi-extensive lifestyle in Italy (60.8%) and Spain (39.2%). Genital swab samples were collected, cultured
in modified Hayflick media. The identification of the isolates was performed using different PCR assays targeting 16S, ITS (3) and rpoB
(4) regions associated with sequence analysis.

Results

An overall prevalence of 25.83% (31/120, 95% CI: 18.00-33.67) of M. equigenitalium was recorded, with one donkey (0.833, 95% CI:
0.000-2.460) exhibiting a mixed infection of M. equigenitalium and M. subdolum. Biosecurity measures significantly influenced the infec-
tion frequence, with farm respecting good practice of biosecurity having significantly lower infection rates (p=0.0031, OR=0.173).
Furthermore, no significant risk was detected for country, age, gender, or breed.

Discussion and Conclusion

This study represents the first report of M. equigenitalium and M. subdolum infections in healthy donkeys in Italy and Spain, and Europe
in general, with low adoption of biosecurity measures identified as risk factors. However, more studies need to be performed to address
the possible link to reproductive performances of donkeys.
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IDENTIFICATION OF FOOD ADULTERATION BY THE EXAMINATION OF SPECIES-SPECIFIC DNA
IN COMMERCIAL MEAT PRODUCTS, BY MULTIPLEX REAL-TIME PCR
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Introduction

Regulatory food authorities strive to promote honest and informative labelling to help consumers make informed choices. EU legislation
(Regulation (EU) No 1169/2011) requires meat to be labelled with the animal species of origin, and to quantify the ingredients. Our pro-
cedure was used to assess regulation compliance in commercial meats by the simultaneous detection of horse, cattle, sheep, pork, goat,
chicken, and turkey species, using two multiplex real-time qualitative PCRs.

Materials and Methods

Commercial meat samples (n=359, 5+1g) submitted to DAFM laboratories as part of different official control programmes consisting of
both non-EU, EU and domestically produced raw, cooked, processed, and meat alternatives (intact cuts and minced meat) were tested.
Samples were homogenised in a paint-shaker, followed by DNA extraction and real-time PCR (Figure 1). The first multiplex PCR simul-
taneously identified horse, cattle and sheep DNA along with an internal amplification control, the mammalian myostatin gene (MSTN)
present in mammals and poultry. The second multiplex simultaneously detected pork, goat, chicken and turkey DNA.

Homogenised in a paint shaker for 8 min

Real time PCR using Agilent AriaMx system

Meat and one ceramic homogeniser added to a tube containing 10+1 ml PBS

Data analysis

Figure 1. The workflow of meat homogenisation, DNA extraction and real time PCR.
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Results

Amongst the range of meat products (fresh, cooked, sausages, cold cuts, ground meat, plant-based meat alternatives, meat pastry pies etc.)
that were analysed, two samples were found to contain a species not listed on the product label. Bovine and porcine DNA were detected
in one beef burger which originated from an establishment producing both bovine and porcine minced meat products. A mushroom and
chicken vol au vent contained beef DNA, but it likely originated from the milk used in the sauce. No animal DNA was detected by PCR
in any commercial plant-based and or meat alternative product.

Discussion and Conclusion

Incidents of food adulteration reduce the quality and integrity of food products, damage the industry reputation, may violate consumers’
religious practices, and potentially threaten human health. The present study detected a high level of compliance in commercial meat prod-
ucts, both EU and non-EU, with species labelling legislation. These results show a high level of compliance with EU regulations and
should reassure EU meat consumers.
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Introduction

MALDI-TOF (Matrix-Assisted Laser Desorption/Ionization - Time of Flight) mass spectrometry is the gold standard for bacterial identi-
fication(1). Hitherto, relatively little interest and few studies on sub-species typing using MALDI-TOF MS exist in the literature and its
routine use for bacterial typing remains a challenge. The use of Artificial Intelligence techniques could allow the detection of specific
biomarkers in the foodborne pathogens Campylobacter jejuni for sub-typing (2). This study aims to assess C. jejuni MALDI-TOF mass
spectra by machine learning algorithm for rapidly distinguish the main clonal complexes (CC) circulating in Italy.

Materials and Methods

A mass spectra database was constructed using 114 strains of C. jejuni isolated from humans, animals, food of animal origin and water.
Four clonal complexes (CC) were determined using WGS, specifically CC21 (n=32), CC353 (n=45), CC354 (n=20) and CC45 (n=17). A
minimum of 12 spectra including analytical and biological replicates were collected for each strain. Spectra were normalized in several
m/z wide windows by summing the intensities within each of them. Such cleaned spectra were randomly splitted in 4-fold cross validation
sets used to iteratively train and test a machine learning algorithm based on random forest and the performances were evaluated.

Results
The algorithm was able to correctly classify 91 out 114 strains showing an overall accuracy and sensitivity up to 85% for all the four dif-
ferent CCs, with a specificity up to 69% and correlation coefficient up to 62% (Mattew-index).

Discussion and Conclusion

MALDI-TOF MS seems capable of rapidly identify C. jejuni CCs in agreement with a preliminary study(2), thus enabling fast typing.
Ideally, the same MALDI-TOF data used for bacterial identification could be used for subtyping. Further studies are needed to evaluate
and validate this promising application of MALDI-TOF.
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Introduction

Shiga toxin-producing Escherichia coli (STEC) is a significant zoonotic foodborne pathogen worldwide, causing human infections with
symptoms ranging from uncomplicated diarrhea to severe diseases as hemolytic uremic syndrome. STEC strains produce two main types
of Shiga toxins (Stx), Stx1 and Stx2, encoded by genes classified into different subtypes (stx1a, c-e; stx2a—o) (1). In this study, we report
the first isolation of two Stx2k-producing strains from raw milk and curd in Italy in the Apulia region.

Materials and Methods

Two STEC strains (ED1814, ED1815) were isolated from raw milk and curd, respectively, in the Apulia region in 2015. The isolates were
subjected to Whole Genome Sequencing through short-reads (Illumina or IonTorrent) and long-reads (Nanopore) sequencing and analyzed
using the available tools on the ARIES platform (https://aries.iss.it/platform/) for serotyping, virulotyping, de novo assembly, gene anno-
tation and cgMLST analysis and the MAUVE program for the structural analysis of the genome of Stx-bacteriophage.

Results

The two strains showed the stx2k subtype. Characterization results are reported in Table 1. ED1814 and ED1815 showed a high correlation
with a stx2k-producing E. coli isolated in China in 2013 (STEC316) (2) (Figure 1), also showing the same insertion site (dusA) and genetic
organization of Stx-bacteriophages (Figure 2). In addition, as also reported for STEC316 by Yang et al. (2), these two Stx2k-STEC carried
the heat-labile toxin (LT)- encoding gene elt, exhibiting a STEC/ETEC hybrid pathotype.
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Table 1. Characteristics of two stx2k-positive E. coli isolated from food.
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Figure 1. cgMLST analysis revealed a high correlation of strains ED1814 and ED1815 with Stx2k-producing E. coli isolated in China in
2013 (STEC316).
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Figure 2. MAUVE alignment of the stx2k bacteriophage sequences identified in strains ED1814 and ED1815 with two stx2k bacterio-
phages described by Yang et al. (STEC316, STEC367).

Discussion and Conclusion

This study represents the first isolation of STEC harbouring the stx2k subtype from food samples in Italy and in Europe. In 2022, a stx2k-
positive E. coli from a clinical pediatric patient (ED1617) was notified in Italy (2), highly divergent from the food strains here character-
ized, but also showing a high correlation with another strain isolated in China in 2013. These results reveal a high genomic stability of
strains harbouring the stx2k subtype, which could be maintained in their ecological niche, still to be investigated.
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Introduction

Aquaculture is experiencing rapid growth to meet increasing global demand for fish, necessitating sustainable development focused on
optimizing fish nutrition, managing diseases, and reducing antibiotic use. Amplicon metagenomics, analyzing fish gut microbiota, plays a
crucial role in understanding these dynamics [1]. This study was conducted at a nursery fish-farm in Sicily, examining bacterial commu-
nities in seabream and seabass under intensive production conditions, to investigate the complex interactions among hosts, microbiota,
pathogens, and the environment.

Materials and Methods

Samples were taken to investigate different conditions: fish species, fish size (age), water tanks, unhealthy signs or deformations observed
in fish (Table 1). Amplicon libraries were generated amplifying the 16S rRNA gene and sequenced on MiSeq Illumina platform. Data were
processed through Qiime 2 pipeline [2].
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Results

Comparisons across 3 different ages of seabream, highlighted distinct taxonomic compositions, with Lactobacillus predominant in
younger fish and Staphylococcus and Mucilaginibacter prevalent in older (Figure 1). Examining healthy versus unhealthy seabream under-
scored substantial differences in microbial profiles. Healthy samples were characterized by beneficial taxa (75,4%) such as Sphingomonas,
Lactobacillus, Mucilaginibacter, and Rhizobiales, whereas unhealthy fish exhibited pathogens (58%) like Photobacterium, Vibrio,
Polaribacter, Clostridiaceae etc. (Figure 2).
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