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S1-2
PERSPECTIVES FOR HOLISTIC MOLECULAR DIAGNOSTICS 
IN PARASITOLOGY
Amir Reza Varzandi, Stefania Zanet, Luigi Venco, Ezio Ferroglio
University of Turin, Dept of Veterinary Sciences
Keywords: veterinary medicine; nanopore sequencing; preci-
sion diagnostics 

Accurate and timely veterinary diagnostics are fundamental to 
both clinical decision-making and the surveillance and control 
of parasitic diseases in increasingly dynamic epidemiological 
contexts. Although morphological identification continues to 
play a central role in routine parasitological investigations, mo-
lecular diagnostic approaches offer enhanced sensitivity, spec-
ificity, and reproducibility, particularly for the detection of mixed 
infections and in situations where serological methods show 
limited performance or significance. Parasitic diseases are in-
herently complex, involving interactions among multiple hosts, 
vectors, and environmental factors. Their control and manage-
ment can therefore be enhanced through highly sensitive and 
specific diagnostic strategies, namely precision diagnostics. 
Advanced molecular approaches enable comprehensive char-
acterization of parasites, moving beyond simple presence/
absence detection toward a more integrated understanding of 
infection dynamics. Recent developments further allow the si-
multaneous acquisition of additional layers of information, in-
cluding epigenetic features.
Nanopore sequencing is a portable, third-generation technology 
that enables direct, real-time long-read sequencing of DNA and 
RNA. It supports methylation calling and adaptive sampling, a 
form of a priori in silico enrichment. These features position it 
as a transformative tool for animal pathogen genomics, particu-
larly in parasitology. Its versatility allows rapid, on-site detection 
of viral, bacterial (including antimicrobial resistance, AMR), and 
parasitic pathogens, as well as identification of both eukaryotic 
and prokaryotic hosts and invasive species. This broad detec-
tion capability opens the possibility of identifying unknown or 
unexpected agents. Furthermore, the ability to detect epigenetic 
modifications may help distinguish biological states (e.g., live vs 
dead organisms, infective vs non infective or lifecycle stages), 
thereby providing additional evidence to inform clinical deci-
sion-making.
This presentation will outline the nanopore sequencing work-
flow, summarize its current applications in veterinary diagnos-
tics, and discuss future perspectives for developing holistic mo-
lecular approaches within precision diagnostics in parasitology.

S1-1
PRECISION PARASITOLOGY: EMERGING PLATFORMS 
FOR HIGH THROUGHPUT TEST DEVELOPMENT AND 
AUTOMATED DIAGNOSTIC APPLICATIONS
Ramon M. Eichenberger
Zurich University of Applied Sciences (ZHAW), Institute of 
Chemistry and Biotechnology, Section of Medical Micro- and 
Molecular Biology, Wädenswil Switzerland
Keywords: point of care diagnostics (POCD), automated image 
based flow cytometry, single step real time immunoassay

Rapid, reliable and targeted diagnostic tools are essential for 
effective antiparasitic interventions, particularly in light of the 
increasing emergence of anthelmintic resistance. To address 
these challenges, we are developing novel pipelines and inno-
vative strategies for point of care diagnostics (POCD) and rap-
id assay formats tailored to parasitic infections in humans and 
animals.
Our platforms integrate high throughput screening of diagnostic 
candidates using innovative cell free protein expression sys-
tems, enabling accelerated antigen discovery for neglected par-
asitic diseases. Furthermore, automated image based flow cy-
tometry approaches coupled with machine learning algorithms 
allow sensitive and quantitative detection of parasite eggs. 
These pipelines are designed to reduce manual workload while 
improving accuracy, reproducibility and scalability.
In addition, a single step real time immunoassay shows prom-
ise in improving sensitivity and specificity in serological testing. 
With a turnaround time between 10 to 15 minutes, this technol-
ogy offers a promising alternative to conventional assays with 
so far limited diagnostic performance.
Together, these emerging biotechnological advances illustrate 
how “precision parasitology” can drive the development of ro-
bust, rapid and actionable diagnostic tools—supporting more 
effective surveillance and control of rapidly evolving parasitic 
pathogens.
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(Blake et al., 2025. Avian Pathol 54:267-278), and its perfor-
mance can be influenced by image quality.

S1-3
COCCIMORPH IMAGE-BASED SOFTWARE:  
A COMPLEMENTARY TOOL FOR THE IDENTIFICATION  
OF CHICKEN EIMERIA SPP. IN FIELD SAMPLES
Marta Raffaelli1, Giulia Sala2, Damer P. Blake3, José Jaramillo-
Ortiz3, Alessia Zooroaster4, Antonio Frangipane di Regalbono4, 
Lisa Guardone1, Stefania Perrucci1

1Department of Veterinary Sciences, University of Pisa; 
2Department of Veterinary Medicine and Animal Sciences, 
University of Milan; 3Pathobiology and Population Sciences, 
Royal Veterinary College, United Kingdom; 4Department of 
Animal Medicine, Production and Health, University of Padova
Keywords: Coccimorph, chicken Eimeria spp., parasite identi-
fication

Eimeria spp. are among the most common and impactful par-
asites in chicken farming worldwide. Identification of chicken 
Eimeria species by microscopy is unreliable due to overlapping 
morphological features. PCR-based assays also show some 
challenges, including oocyst detection threshold, the need for 
specialized instruments and relatively high costs, limiting their 
routine use. Coccimorph is an online image-analysis tool for the 
identification of chicken Eimeria species (Castañón et al., 2007. 
Pattern Recognit. 40:1899-1910). This study aimed to evaluate 
Coccimorph performance in identifying chicken Eimeria spp. in 
field samples positive for multiple species and its comparison 
with a PCR assay.
Images of 190 sporulated oocysts from 17 positive chicken 
field faecal samples and sporulated oocysts of Eimeria tenel-
la (n=25), E. acervulina (n=25), and E. maxima (n=25) obtained 
from experimentally infected chickens were uploaded to the 
software. For each image, the identified Eimeria species and 
the % of probability of its correct identification were recorded. 
All samples were analysed using a species-specific end-point 
PCR assay (Kumar et al., 2014. Vet Parasitol. 199:24-31) with 
amplicon sequencing. All data were statistically analysed. Sig-
nificance was set at P < 0.05. Contingency tables were con-
structed, and associations were evaluated using the Chi-square 
test. Agreement was quantified using linearly weighted Cohen’s 
kappa and interpreted as follows: <0 poor; 0.00–0.20 slight; 
0.21–0.40 fair; 0.41–0.60 moderate; 0.61–0.80 substantial; 
0.81–1.00 almost perfect (Landis and Koch, 1977. Biometrics 
33:159–174). 
Chi-square analysis showed a significant association between 
the two methods in field sample and known species datasets (P 
< 0.001). For known species, linearly weighted Cohen’s kappa 
was 0.718 (substantial agreement). In field samples, both Coc-
cimorph and PCR identified E. tenella, E. acervulina, E. praecox, 
E. necatrix, and E. brunetti, while E. mitis and E. maxima were 
detected only by Coccimorph (fair agreement, 0.383). Agree-
ment was particularly low for E. mitis and E. maxima. For E. 
mitis, this could be due to the low abundance. Indeed, Cocci-
morph was able to identify E. mitis in a sample found negative 
at PCR and positive for ~249 E. mitis OPG, below the PCR sen-
sitivity threshold (~500 OPG) (Kumar et al., 2014. Vet Parasitol. 
199:24-31). For E. maxima, only five images were available from 
field samples, limiting the comparison. When these two species 
were excluded from the analysis, agreement between the two 
methods increased to substantial (0.612). 
Coccimorph proved to be a useful complementary tool for the 
detection of multiple species in field samples. However, it does 
not include three newly described chicken Eimeria species 
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S1-5
ARTIFICIAL INTELLIGENCE FOR SMART DETECTION OF 
INTESTINAL PARASITES IN ANIMALS AND HUMANS
Maria Paola Maurelli1, Paola Vitiello1, Paola Pepe1, Antonio 
Bosco1, Salvatore Capuozzo2, Ines Hammami1, Stefano 
Marrone2Giuseppe Martone3, Biase Celano4, Lavinia Ciuca1,5, 
Carlo Sansone2, Giuseppe Cringoli1, Laura Rinaldi1

1University of Naples Federico II, Department of Veterinary 
Medicine and Animal Production, CREMOPAR, Naples, Italy; 
2University of Naples Federico II, Department of Electrical 
Engineering and Information Technologies, Naples, Italy; 
3Mercatorum University, Department of Economics, Statistics 
and Business, Rome, Italy; 4Officina Elettronica SPA, Naples, 
Italy; 5Link University, Rome, Italy
Keywords:intestinal parasites, diagnosis, artificial intelligence
 
The intestinal parasites continue to represent significant global 
veterinary and public health concern worldwide, causing signif-
icant health and socio-economic burdens (Charlier et al., 2022. 
Adv. Parasitol., 115: 171–227; Kaminsky and Maser, 2025. Front 
Parasitol, 4:1-9). In recent years, copromicroscopic diagnostics 
have evolved through the development of new digitized (semi-) 
automated tools that enable specific, sensitive, accurate, pre-
cise, rapid, user-friendly, standardized and reliable recognition 
of parasitic elements, as well as the assessment of Faecal Egg 
Count/Faecal Egg Count Reduction (FEC/FECR) for both pen-
side and laboratory use. Artificial Intelligence (AI)- based sys-
tems, using machine learning and deep learning algorithms, 
have been introduced to overcome the main limitations of con-
ventional microscopy, including operator-dependent variability 
and time-consuming analyses, in both veterinary and human 
parasitology. Through a multidisciplinary collaboration involving 
the Dept. of Veterinary Medicine and Animal Production, Dept.  
of Electrical Engineering and Information Technology and a com-
pany of Mechanical Engineering, a novel automated diagnostic 
system for the detection of helminth eggs in animals and hu-
mans was developed, the Kubic FLOTAC Microscope (KFM). The 
KFM is a compact, low-cost digital microscope that integrates 
the high sensitivity, accuracy and precision of the Mini-FLOTAC/
FLOTAC techniques with an AI predictive model for automated 
parasite recognition and counting. The AI model was trained 
using a dataset containing more than 5,000 objectives for each 
target parasite. High-resolution images were processed through 
segmentation algorithms to distinguish parasitic elements from 
debris and pseudo-parasitic structures. The system can be re-
motely controlled via smartphone, tablet or PC, and captured 
images can be shared online with other laboratories, supporting 
diagnostic networks and field operators (Cringoli et al., 2021. 
Parasitology, 148(4): 427–434). The AI-based model achieved 
approximately 90% accuracy in the recognition and counting of 
analysed parasitic elements (Capuozzo et al., 2024. Front. Ar-
tif. Intell., 7: 1-17). The KFM has already been validated for the 
automated identification and quantification of Fasciola hepatica 
and Calicophoron daubneyi eggs (Capuozzo et al., 2026. Int. J. 
Parasitol., 56(2):104719), while validation studies on intestinal 
nematodes of ruminants and soil-transmitted helminths in hu-
mans (Maurelli et al., 2023, Curr. Trop. Med. Rep., 10: 17-25) are 
currently being completed. Overall, the KFM represents a prom-
ising AI-driven solution for the rapid and reliable diagnosis of in-
testinal parasites in both animals and humans, supporting timely 
and effective antiparasitic treatments and advancing next genera-
tion diagnostic approaches in veterinary and human parasitology.

S1-4
AN OPEN-SOURCE 3D-PRINTED TOOLKIT FOR POINT-OF-
CARE MALARIA MICROSCOPY
Florinda Coro1, Carmelo De Maria1, Arti Ahluwalia1, Valentina 
Mangano2

1Department of Information Engineering, University of Pisa, 
Italy; 2Department of Translational Research and New 
Technologies in Medicine and Surgery, University of Pisa, Italy
Keywords: malaria, diagnosis, point-of-care 

Malaria accounted for 282 million clinical cases and 610,000 
deaths in 2024. Prompt and accurate diagnosis at the point of 
care (POC) is crucial for appropriate treatment and favorable 
patient outcomes. While Rapid Diagnostic Tests (RDTs) have 
significantly improved access to malaria diagnosis in low-re-
source settings (LRS) since the early 2000s, their sensitivity is 
suboptimal and increasingly challenged by the emergence of 
HRP-deficient P. falciparum strains. 
To identify recently developed malaria diagnostic methods and 
to assess their potential for POC application in LRS, a scoping 
review of the literature was conducted (Coro et al., Infect Dis 
Poverty 2025). The WHO ASSURED criteria (Affordability, Sen-
sitivity, Specificity, User-friendliness, Rapidity, Equipment-free, 
Deliverability) and Technology Readiness Level (TRL) were used 
for assessment. Most studies showed low compatibility with 
ASSURED criteria and low TRL, including emerging technologies 
based on molecular (CRISPR, aptamer binding, probe hybridiza-
tion) or magneto-optical assays. 
Microscopy remains the gold standard for malaria diagnosis due 
to its ability to identify the Plasmodium species and quantify 
parasite density, yet its deployment in LRS is constrained by in-
frastructure and expertise requirements. As the scoping review 
revealed that emerging technologies do not outperform micros-
copy in meeting POC-specific constraints, a set of tools was 
designed to enhance the compatibility of microscopy with AS-
SURED criteria by leveraging innovative approaches. The tool-
kit was developed using the UBORA open-source platform and 
employing 3D printing technique to enable local manufacturing 
and improve accessibility (Coro et al. Biomed Signal Process 
Control 2025). It comprised a smearer, a filtering staining jar, 
an image acquisition system, and a quality assessment Python 
pipeline. All devices were designed to meet context-sensitive 
requirements, identified in a mixed-method study conducted 
across public and private healthcare facilities in Kenya. A blood 
smearer for producing high-quality thin films was manufactured 
and validated by comparing a minimally trained operator, the 
prototype device, and the commercial Sysmex SP-10 smearer. 
The prototype demonstrated comparable performance to the 
commercial device while better adapting to LRS constraints. 
Additionally, a staining jar was engineered to filter and regulate 
Giemsa solution volume. Finite element modelling (COMSOL 
Multiphysics) of three membrane-less filtration systems iden-
tified the snake channel design as the most efficient. Finally, a 
movement stage equipped with a DIPLE lens (Smart MicroOp-
tics, Italy) was produced for mobile phone-based image acqui-
sition. This system can be combined with image processing and 
shape recognition via machine learning in order to automate 
parasite identification and counting.
Overall, the toolkit represents significant progress towards POC 
malaria microscopy, offering a viable path to improved case 
management and reduded malaria morbidity and mortality.
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S2-2
RIGHT TO HEALTH AND ACCESS TO ESSENTIAL 
MEDICINES FOR NTDS IN ITALY AND IN EUROPE
Guido Calleri1, Rosalia Marrone2

1Infectious Diseases Unit, Amedeo di Savoia Hospital, Turin; 
2National Institute for Health, Migration and Poverty (NIHMP), 
Rome
Keywords: medicines, neglected tropical diseases, access to 
health

Neglected Tropical Diseases (NTDs) are a group of 21 condi-
tions, as defined by the WHO [https://www.who.int/health-top-
ics/neglected-tropical-diseases#tab=tab_1], which share 
several characteristics: they attract little interest within the 
international political agenda (neglected interests), receive 
limited funding for control programs (neglected programs), are 
overlooked in research for diagnostic tests and treatments (ne-
glected diseases), and affect poor or vulnerable populations 
(neglected populations) in countries of limited geopolitical rel-
evance (neglected countries).
Many of these diseases do not cause high mortality but, when 
considered together, they produce a global burden of disability 
comparable to the so-called “big three”—malaria, tuberculo-
sis, and HIV/AIDS—which receive greatest attention. NTDs are 
clearly and progressively increasing in Italy (Zammarchi et al., 
2017. Intern Emerg Med 12(4):467-77), driven by the continuous 
rise in travel, whether related to migration, tourism, or work, and 
by global warming, which is making temperate climates increas-
ingly suitable for vectors. A decline in disease burden in the near 
future appears highly unlikely, given that trigger phenomena are 
realistically irreversible. Access to treatment for many of these 
conditions is a major challenge for clinicians. 
Medications for parasitic infections (more than half of the 
NTDs), such as benznidazole, diethylcarbamazine, miltefosine, 
nitazoxanide, praziquantel, and many others, although included 
in the WHO list of essential medicines, are neither marketed 
nor registered in Italy (Calleri et al., 2019 Infection 47(1):3-5). 
They can be purchased abroad and used off-label, with high 
cost, complexe importation procedures limiting access to 
large centers, and are not reimbursed by the National Health 
System. Professionals in other European countries are facing 
similar problems, as far as availability, accessibility and afford-
ability are concerned (Ravinetto et al., 2026 Lancet Reg Health 
Eur 63:101616). Since NTDs are often linked to poverty, many 
affected individuals cannot afford treatment, which is simply 
skipped. 
There is urgent need for improved knowledge and specific train-
ing, both at a specialist and at a primary care level for health-
care personnel, and in terms of public information campaigns 
targeting at-risk populations. Moreover the collection of reliable 
data reflecting the true prevalence of these diseases is lacking. 
On this basis, priorities for intervention could be established, 
considering individual health, public health, and cost–benefit 
evaluations.
A continuous contact between professional organizations on 
one side and pharma industry and regulatory bodies on the oth-
er, and a significant advocacy to bring the problem to political 
and public opinion attention is warranted, aiming to the registra-
tion and commercial availability of “orphan” drugs, conisdering 
that access to healthcare is both a human right and a collective 
interest.

S2-1
NEXT-GENERATION TREATMENTS FOR SOIL-
TRANSMITTED HELMINTHS
Jennifer Keiser
Swiss Tropical and Public Health Institute, Allschwil, Switzerland
Keywords: soil-transmitted helminths, drug discovery & devel-
opment; emodepside 

Soil-transmitted helminths (STHs)—including the roundworm 
Ascaris lumbricoides, whipworms (Trichuris trichiura and the 
recently identified T. incognita), and hookworms (Ancylostoma 
duodenale and Necator americanus)—infect more than one 
billion people worldwide, with the highest prevalence in mar-
ginalized populations in low- and middle-income countries. The 
World Health Organization currently recommends preventive 
chemotherapy to control these infections, involving the mass 
administration of the benzimidazoles albendazole and meben-
dazole as single oral doses to at-risk populations without prior 
diagnosis.
While this strategy has achieved notable success, its long-term 
effectiveness is threatened by emerging anthelmintic resistance 
and the limited efficacy of existing drugs against hookworm 
(mebendazole) and Trichuris spp. (both albendazole and me-
bendazole). Only a small number of alternative anthelmintics 
are available, such as ivermectin and moxidectin, which are typ-
ically used in combination therapies.
In this presentation, I will highlight recent advances from our 
work aimed at optimizing, discovering, and developing new 
treatment options to support the continued success of preven-
tive chemotherapy programs for soil-transmitted helminth in-
fections, with a particular focus on emodepside.
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S2-4
ONE HEALTH/ONE ACCESS: MEDICAL AND VETERINARY 
ACTIONS FOR ANTIPARASITIC TREATMENTS
Ezio Ferroglio
Dipartimento di Scienze Veterinarie, Università di Torino
Keywords: parasites, vectors, treatment, prophylaxis, One 
Health 

One Health has become a widely invoked “umbrella concept,” 
especially in contexts where animal health is framed as a de-
terminant of human health. Wildlife are often portrayed as the 
principal public health concern, with frequent emphasis by pro-
fessionals, authorities, and policymakers on the spillover risk of 
“Disease X (or Z).” By contrast, comparatively little attention is 
given to the risks posed by domestic animals—both livestock 
and companion animals—even though these species can serve 
as sources of human infection and live in close contact with 
people.
Vector-borne pathogens such as Leishmania are illustrative. 
Although several wildlife species are confirmed or suspected 
reservoirs, the dog remains a major source of human infection. 
Prophylactic measures based on pyrethroids—alone or in com-
bination with other insecticides—have been shown to reduce 
infection risk in dogs and to lower transmission to other animals 
and humans through a combined anti-feeding and insecticidal 
effect. In highly endemic areas, the use of such interventions in 
dogs has reduced the incidence of human leishmaniasis. These 
measures, when combined with vaccination or systemic an-
ti-arthropod treatments, should be more clearly explained and 
recommended to pet owners.
Helminths such as Echinococcus spp. and Toxocara spp. also 
represent significant public health threats. For Echinococcus, 
routine administration of praziquantel can eliminate the para-
site before egg shedding, thereby interrupting its life cycle; when 
coupled with vaccination of intermediate hosts—at least sheep, 
in the case of E. granulosus—this approach can substantially 
reduce prevalence and may enable local eradication. Human 
toxocariasis (visceral larva migrans) is another preventable zoo-
nosis that could be effectively addressed through regular de-
worming of dogs and cats, yet it remains problematic in many 
regions.
Overall, we possess effective tools to mitigate health risks at 
the animal–human interface. However, despite the availability 
of appropriate drugs and vaccines, implementation is often hin-
dered by insufficient political commitment and limited interest 
among policymakers—hence the designation of these condi-
tions as “neglected diseases.” In some cases, underestimation 
by professionals of the true zoonotic threat posed by parasitic 
infections further contributes to inadequate communication 
with, and guidance for, pet owners.

S2-3
THE USE AND CONTROL OF ANTHELMINTICS IN 
RUMINANTS IN ITALY
Antonio Scala
University of Sassari, Department of Veterinary Medicine, 
Sassari, Italy
Keywords: Anthelmintics, ruminants, Italy

Italian quantitative data on anthelmintic consumption in the ru-
minant sector are limited and fragmented. Nevertheless, avail-
able evidence suggests widespread use, frequently not guided 
by prior diagnostic assessment and often implemented routine-
ly (“calendar-based” treatments). The number of annual treat-
ments, particularly in small ruminants, can be excessive, com-
monly ranging from two to four administrations per year. Such 
practices are still largely driven by the intention to prevent pro-
duction losses, adherence to traditional farm management ap-
proaches, and the ease of drug administration, while awareness 
of AR remains insufficient. Furthermore, underdosing, espe-
cially in goats, continues to be a common issue, and the adop-
tion of targeted selective treatment (TST) strategies, as well as 
post-treatment efficacy monitoring, remains limited or absent.
Another source of concern is the insufficient attention given to 
the environmental impact of anthelmintic use. This is particu-
larly relevant for macrocyclic lactones, whose excretion in the 
feces of treated animals has detrimental effects on copropha-
gous insects, thereby disrupting soil ecosystem dynamics and 
contributing to environmental persistence.
The current regulatory framework governing veterinary anthel-
mintics in Italy and the European Union is primarily defined by 
Regulation (EU) 2019/6, which addresses pharmacovigilance, 
prescription control, and the prudent use of veterinary medici-
nal products. In Italy, a veterinary prescription is mandatory for 
all anthelmintics and is issued through the electronic veterinary 
prescription system (REV). Since 2023 (Legislative Decree No. 
218/2023), this system has represented a significant develop-
ment for both veterinarians and farmers, the latter often still 
experiencing difficulties in managing the digitalized process. 
Additional concerns arise from the off-label use (“in deroga”) 
of anthelmintics, particularly in species such as goats and buf-
faloes, for which several Marketing Authorisations (MA) do not 
explicitly include these species. This situation, combined with 
increased prescription complexity and extended withdrawal pe-
riods, may discourage the implementation of optimal therapeu-
tic protocols in these ruminant species.
Current legislation on drug residue control in food products in-
cludes Regulation (EU) 37/2010, which establishes maximum 
residue limits (MRLs) and mandates monitoring measures 
based on sampling of milk and meat. However, the data derived 
from these controls remain fragmented and may not fully reflect 
the actual situation.
Illegal channels for anthelmintic procurement also persist, par-
ticularly through unregulated online markets, where stolen or 
counterfeit drugs may be purchased. This issue is substantiated 
by multiple seizures and law enforcement operations.
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S3-2
INTESTINAL ORGANOIDS AS INNOVATIVE IN VITRO MODEL 
TO STUDY THE INTERACTION BETWEEN HOST AND 
LEISHMANIA PARASITES
Riccardo Molteni1,2, Giulia Maria Cattaneo1, Matilde Silvia 
Conconi1, Giulia Litta Modigliani1, David Smith3, Claudio Bandi1, 
Sara Epis1, Ilaria Varotto Boccazzi1

1Department of Biosciences, University of Milan, Milan, 
Italy.2Department of Public Health, Experimental and Forensic 
Medicine, University of Pavia, Pavia, Italy.3Moredun Research 
Institute, Midlothian, United Kingdom
Keywords: Leishmania, intestinal organoid, host-parasite inter-
action 

Leishmania spp. are protozoan parasites classically transmitted 
through the bite of infected sand flies. In contrast, oral transmis-
sion is considered relatively uncommon. Nonetheless, alterna-
tive routes of infection, including the oral route, have been ex-
perimentally demonstrated. This mode of transmission is likely 
relevant for Leishmania tarentolae, a parasite of reptiles that is 
not pathogenic to humans and other mammals and represents a 
suitable model for investigating host–parasite interactions at the 
mucosal level. In addition, given its potential use as a vaccine 
delivery platform through mucosal administration, it is import-
ant to elucidate the mechanisms underlying parasite uptake and 
the subsequent induction of the immune response. The small 
intestine, the gut segment richest in lymphoid structures, plays 
a central role in initiating mucosal immune responses. Micro-
fold (M) cells within the intestinal epithelium are specialized for 
sampling luminal antigens and microorganisms, making them 
a potential portal of entry for Leishmania. To investigate these 
interactions in vitro, we have developed murine small intes-
tinal organoids. These 3D gut organoids offer a controlled and 
physiologically relevant model to study the uptake and invasion 
of L. tarentolae at the intestinal epithelium level. A co-culture 
system of fluorescent Leishmania cells and intestinal organoids 
was established, and parasite internalization was monitored 
over time by confocal microscopy. In parallel, an organoid-de-
rived epithelial monolayer was developed to enable live imag-
ing of fluorescent Leishmania entry via M cells, as well as the 
subsequent transfer of parasites to macrophages. This system 
provides quantitative insights into parasite kinetics and offers 
a controlled framework to investigate the cellular mechanisms 
driving Leishmania uptake and early dissemination at the muco-
sal interface.

S3-1
ADVANCED ORGANOID INFECTION MODELS FOR 
INTESTINAL PROTOZOA AND BEYOND
Christian Klotz
Robert Koch-Institute, Germany
Keywords: Organoid models, Giardia, disease modelling

Stem cell derived organoids have been established as robust 
platforms to study host-pathogen interaction. They are bridging 
the gap between classical cell culture models such as cell lines 
and complex animal models. Here, I will present our efforts to 
use human intestinal organoids derived from adult stem cells to 
dissect the pathogenic events on host epithelia during Giardia 
duodenalis infection. 
Giardia duodenalis infections are causing very variable disease 
outcomes, which are likely a result of parasite and host factors. 
We model the infection using duodenal organoid-derived mono-
layers (ODM) seeded on trans-well filter. This ODM model con-
sists of polarized cell layers enriched with primary enterocytes 
that closely mimic physiological barrier properties. Infection of 
the ODMs with G. duodenalis trophozoites induces a time and 
dose dependent loss of barrier function resulting from a previ-
ously unknown sequence of events involving alteration of cel-
lular ion transport followed by breakdown of tight junctional 
complex. In my presentation, I will further elaborate on how we 
use this model to further dissect the possible host and parasite 
factors leading to giardiasis and other protozoan diseases.
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MOLECULAR INTERFACE IN HUMAN ORGANOIDS AND 
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University of Rome, Italy
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At the host-parasite interface, the gut is not merely a passive 
barrier but a dynamic environment where signals are exchanged 
and reshaped. Elucidating how Anisakis engages with host 
tissue remains a central challenge in parasite biology and it is 
fundamental to the clinical understanding of Anisakiasis (Adro-
her-Auroux and Benítez-Rodríguez, Res Vet Sci. 2020). To ad-
dress this complexity, we developed an experimental pipeline, 
combining different in vitro models to investigate the molecular 
dialogue across increasing levels of biological organization. A 
significant challenge lies in the heterogeneous nature of para-
site-derived products, which often trigger different or even op-
posing effects, complicating the interpretation of their individual 
roles (Zeng et al., Front Immunol. 2025). 
By integrating exposure to live third-stage larvae, crude extracts 
(CE), secreted products (ES), and extracellular vesicles (EVs), 
this research aimed to capture the full diversity of molecular 
cues involved in the human-Anisakis communication. Initial in-
vestigations using intestinal epithelial cultures revealed that the 
encounter with Anisakis is translated into activation signals in 
the host. While CE elicits a pronounced inflammatory response, 
live larvae and their EVs appear to act in a modulatory manner, 
suggesting that different parasite-derived products work in con-
cert to create a balanced yet complex signaling environment 
(Bellini et al., Pathogens. 2022).
To increase the accuracy of our findings, the interaction was 
further explored through human intestinal organoids (Bellini et 
al., Parasit Vectors. 2024). This next-gen platform allowed us to 
observe the interplay within enhanced spatial and physiologi-
cal environment confirming the immunosuppressive effect of 
Anisakis EVs. This was supported by the downregulation of key 
cytokines (i.e. IL-1β, IL-15, IL-23) and alterations in microRNAs 
linked to cancer-related pathways. To explore also the role of 
other immune related cells, the research was extended to hu-
man PBMCs, monocytes and humoral components. Here, the 
complement system emerged as a crucial interface: Anisakis 
EVs trigger the generation of the anaphylatoxin C5a in dose-de-
pendent manner compared to ES and CE. Additionally, EVs 
proved to be efficiently internalized by PBMCs, mainly mono-
cytes, downregulating TNF- alpha production and key Th1 cyto-
kines and modulating Th2 signals. 
Altogether, these findings depict a communication network in 
which Anisakis exerts diverse strategies to engage the host. This 
work highlights the inherent difficulty in identifying a uniform 
function for these biological products, as their effects are strictly 
dependent on the experimental platform and the parasitic prod-
ucts involved. Ultimately, this functional ambiguity may mirror 
the broad clinical spectrum of Anisakiasis from acute gastric 
forms to chronic intestinal and systemic allergic manifestations.

S3-3
AN IN VIVO HUMANIZED MODEL TO STUDY HOMING 
AND SEQUESTRATION OF PLASMODIUM FALCIPARUM 
TRANSMISSION STAGES IN THE BONE MARROW
Francesco Maria Silvestrini1, Giulia Siciliano1, Mariagrazia 
Ciardo1, Valeria Messina1, Pietro Alano1, Samantha Donsante2, 
Biagio Palmisano2, Mara Riminucci2, Giorgia Farinacci3, Marta 
Serafini3, Valeria de Turris4

1Istituto Superiore di Sanità, Rome; 2Department of Molecular 
Medicine, Sapienza University of Rome; 3Centro Ricerca M. 
Tettamanti, Department of Pediatrics, University of Milano-
Bicocca, Monza; 4Istituto Italiano di Tecnologia, Rome
Keywords: gametocytes, bone marrow, ectopic ossicles

Recent evidence suggests that the bone marrow (BM) plays a 
key role in the diffusion of Plasmodium falciparum malaria by 
providing a “niche” for the maturation of the parasite gameto-
cytes, responsible for human-to-mosquito transmission. Suit-
able humanized in vivo models to study the mechanisms of the 
interplay between the parasite and the human BM components 
are still missing.
We report a novel experimental system based on the infusion 
of immature P. falciparum gametocytes into immunocompro-
mised mice carrying chimeric ectopic ossicles whose stromal 
and bone compartments derive from human osteoprogenitor 
cells. We demonstrate that immature gametocytes home with-
in minutes to the ossicles and reach the extravascular regions, 
where they are retained in contact with different human BM 
stromal cell types.
Our model represents a powerful tool to study BM function and 
the interplay essential for parasite transmission in P. falciparum 
malaria and can be extended to study other infections in which 
the human BM plays a role.
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IN VITRO MODEL OF HUMAN AND ANIMAL GIARDIASIS
Marco Lalle1, Serena Cecchetti2, Giovanna Nunziata1, 
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3Department of Oncology and Molecular Medicine, Istituto 
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Keywords: Giardia duodenalis, enterocytes, gerbils

Giardia duodenalis is a protozoan parasite able to infect the up-
per-small intestine of mammals causing giardiasis, a diarrheal 
disease. Symptoms of human and animal giardiasis can range 
from asymptomatic to acute or chronic. The molecular mech-
anisms underlying the variability of the clinical manifestations 
of giardiasis are yet to be fully understood, partially due to lack 
of appropriate in vitro models that can recapitulate gut envi-
ronment. Gut organoids have recently emerged as a promising 
model for host-Giardia interaction but the implementation of 
this system is limited by the high cost. Human intestinal cell 
lines has been used for co-infection experiments but limited to 
short-time interaction. Here we summarize our in vitro studies 
using two long term (72h) enterocytes (IEC) models: a bi-cul-
ture of human CaCo2/TC7 and HT29 tumor-derived cell lines, 
and the porcine IPEC-J2 non-transformed, non-tumorigenic 
cell line. To mimick human giardiasis CaCo2/TC7-HT29 were 
infected with the WBC6 isolate belonging to the zoonotic As-
sembage AI, whereas to mimic zoonotic/animal giardiasis IP-
EC-J2 were infected either with WBC6 or P15, belonghing the 
hoofed-specifc Assemblage E. This two models were also used 
to evaluate the impact of G. duodenalis infection with Giardia 
lamblia virus (GLV), a dsRNA non-enveloped virus of the family 
Totiviridae and, limited to IPEC-J2-P15, to evaluate the efficacy 
of antigiardial compounds. Trans-epithelial electrical resistance 
(TEER), paracellular apparent permeability (Papp), trophozoite 
replication and cellular viability were evaluated every 24 hours 
within 3 days. Localization of tight junction proteins was investi-
gated by confocal microscopy, and expression of specific genes 
was evaluated by qPCR. We demonstrated that the model rep-
licates certain pathogenic mechanisms of giardiasis, such as 
alteration of TEER, increase of Papp and disruption of tight junc-
tion. In contrast, GLV infection mitigates G. duodenalis-induced 
intestinal barrier damages in a viral strain-dependent mode. 
Moreover, a differential response at gene level in enterocytes in 
relation to the GLV presence was observed. We also observed 
an Assemblage-specific response of IPECJ2 to Giardia infec-
tion. PECJ2 was assessed to be suitable for a cost-effective and 
reproducible drug assay, that can evaluate at the same time the 
efficacy against the parasite and the safety for host. Our results 
highlits the great value and flexible use of CaCo2/TC7-HT29 and 
IPECJ2 as in vitro model Giardia infection.
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EMERGING ZOONOSES: THE ROLE OF CATS
Annapaola Rizzoli, Francesca Dagostin
Fondazione Edmund Mach, Research and Innovation Centre, 
Unit of Applied Ecology
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The global landscape of infectious diseases is witnessing a 
significant surge in zoonotic infections, driven by a complex 
interplay of factors at the interface between humans, animals, 
and pathogens. Among extrinsic drivers, anthropogenic envi-
ronmental changes, most notably climate change and biodiver-
sity loss, play a major role in reshaping disease ecology. In the 
contemporary era, the distribution of mammalian biomass has 
faced dramatic changes: humans, livestock, and companion an-
imals now constitute over 90% of the world’s total mammalian 
biomass, with wild mammals only accounting for less than 4%. 
To mitigate future health threats, public health strategies must 
move beyond traditional approaches and focus on the whole 
system involving humans, domestic species, and the remain-
ing wildlife populations, reevaluating the entire disease trans-
mission chain. Within this framework, the domestic cat (Felis 
catus) emerges as a species of significant epidemiological im-
portance. Due to their millennia-long association with human 
civilization and their adaptability as invasive predators, cats are 
among the most widespread and numerous mammals on Earth. 
Their role in the maintenance and transmission of zoonotic dis-
eases is multifaceted. Cats function not only as direct reservoirs 
but also as “bridge hosts,” facilitating the spread of infectious 
agents from wildlife reservoirs into human environments. Their 
role for emerging infections, even if as simple sentinels, is deep-
ly influenced by their diverse lifestyles, which range from strictly 
indoor pets to free-roaming populations. This spectrum of be-
havior ensures their proximity to humans while simultaneous-
ly allowing for frequent interactions with livestock and wildlife 
in different settings. Cats are implicated in the transmission of 
several pathogens, including those with pandemic potential and 
antimicrobial-resistant (AMR) strains. These include viral, bac-
terial, fungal, and parasitic agents transmitted through all prima-
ry ecological routes, including direct contact (bites/scratches), 
the fecal-oral or respiratory route, and vector-borne pathways. 
To address the risks associated with zoonoses, this study pres-
ents the results of a literature review designed to update the list 
of zoonotic pathogens associated with Felis catus. Several crit-
ical case studies were selected for in-depth analysis, including 
high-impact viruses (i.e. Lyssaviruses, Orthopoxviruses, Orthoc-
oronavirinae, Orthohantaviruses, Orthoflaviviruses, and Influen-
za virus), bacterial infection (i.e. Bartonella spp., Leptospira spp, 
Borrelia spp., Francisella tularensis, and Yersinia spp.) other 
than parasites (i.e. Toxoplasma gondii, Echinococcus multilocu-
laris). For each case study, the current epidemiological situation 
is discussed alongside a detailed evaluation of the cat’s specif-
ic role in the pathogen’s life cycle and transmission to humans, 
providing a foundation for integrated “One Health” surveillance 
and intervention strategies.

S4-1
EPIDEMIOLOGY OF FELINE VECTOR-BORNE DISESASES
Donato Traversa
Department of Veterinary Medicine, University of Teramo
Keywords: feline vector-borne diseases, transmission dynam-
ics, novel-generation ectoparasiticides

Fleas and ticks are major ectoparasites of cats. They cause var-
ious dermatological conditions, discomfort, nuisance, potential 
toxicosis, and blood loss, while also acting as vectors of import-
ant pathogens, some of which are of zoonotic concern. Flea in-
festations are commonly associated with well-known infections 
(e.g. dipylidiosis, bartonellosis and hemoplasmosis), as well as 
with more recently recognized diseases that have emerged over 
the past decades, e.g. rickettsioses. Ticks mainly transmit hepa-
tozoonosis and cytauxzoonosis, but the potential importance 
of anaplasmosis, ehrlichiosis, and babesiosis should not be 
underestimated. In endemic areas, dirofilariosis and leishma-
niosis, transmitted by mosquitoes and sandflies, must also be 
considered in feline practice.
Despite often being underestimated, feline vector-borne diseas-
es (FVBDs) play a clinically relevant role. FVBDs lead to a wide 
range of clinical signs, e.g. fever, anemia, weight loss, varying 
hematobiochemical alterations, up to severe systemic illness 
and organ dysfunction. At the same time, many infected cats re-
main apparently healthy or show only subtle signs, complicat-
ing early detection and timely disease control. Treatment can be 
challenging, as evidence-based protocols are limited for most 
FVBDs, and therapy often needs to be tailored to the individu-
al cat. Moreover, some of these pathogens are zoonotic, repre-
senting a potential risk for humans living in areas where cats and 
other animals serve as reservoirs for arthropod vectors.
Several drivers have facilitated the distribution and spread of 
vector-borne diseases, and many studies have improved cur-
rent knowledge on FVBDs. Nonetheless, geographic variability 
in vector and pathogen distribution, differences in diagnostic 
approaches, limited awareness in many regions, underdiagno-
sis of infected cats, and insufficient surveillance still hinder the 
development of a comprehensive and up-to-date epidemiolog-
ical picture. 
Considering all these factors, a thorough understanding of the 
transmission dynamics, geographical occurrence, and clinical 
impact of FVBDs is essential for effective prevention and con-
trol strategies. In particular, regular monitoring and surveillance, 
together with effective and sustained control of arthropod vec-
tors, especially fleas and ticks, are crucial to safeguard both fe-
line and human health. The use of novel-generation ectoparasit-
icides has become increasingly important, as they are designed 
to provide rapid onset of action combined with extended dura-
tion of efficacy. These formulations improve owner compliance 
and ensure continuous protection, reducing the risk of reinfesta-
tion and pathogen transmission over time. Therefore, integrating 
epidemiological knowledge with the use of appropriate parasiti-
cides represents a key step toward effective and reliable control 
of FVBDs at both the individual and population levels.
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In Europe, major tick species found on cats are Ixodes ricinus 
(castor bean tick) and I. hexagonus (hedgehog tick). Rhipicepha-
lus sanguineus (brown dog tick) has also been found on cats and 
is predominately present in mediterranean countries. However, 
isolate reports of autochthonous infestations of dogs with R. 
sanguineus in non-endemic countries exist (Biddlecombe et al., 
Vet Rec. 2026 14;198(6):277). Even though it is less frequent, 
Haemaphysalis spp. ticks are found occasionally on cats, such 
as Haemaphysalis longicornis (Asian longhorn tick/ Australian 
bush tick) in Australia (Barker et al., Zootaxa. 2014 18 (3816):1-
144; Greay et al., Parasite Vectors 9, 207 (2016) or recently also 
in the US (Pest Alert: Asian Longhorned Ticks USDA, 30th July 
2025; Rainey et al., J Med Entomol. 2018 May 4;55(3):757-759; 
Saleh et al., Vet Parasitol. 2021, 294:109392).
Ticks serve as important vectors for several pathogens causing 
diseases in cats, Cytauxzoon sp., Anaplasma spp., or with zoo-
notic potential, Borrelia spp. (Grillini et al., Pathogens. 2021, 
18;10(9):1214; Marques et al., Parasit Vectors. 2026, 9). Effica-
cious tick control in cats is therefore essential to protect cats and 
reduce risk of pathogen transmission and exposure to humans.
Felpreva® is an endectocide spot-on solution for cats contain-
ing Tigolaner 97.90 mg/mL, Emodepside 20.35 mg/mL and 
Praziquantel 81.40 mg/mL. A single application controls fleas 
and ticks (I. ricinus, I. holocyclus) for up to 13 weeks and treats 
roundworms, hookworms, lungworms and tapeworms (https://
www.ema.europa.eu/en/medicines/veterinary/EPAR/felpreva). 
Tigolaner is the most recent innovation in companion animal ec-
toparasite control. It is an acaricide and insecticide, belonging 
to the chemical class of bispyrazoles. It is a potent inhibitor of 
the neurotransmitter gamma-aminobutyric acid (GABA). The re-
ceptor inhibition disrupts the function of the parasites nervous 
system leading to death.
A total of five laboratory studies has been conducted to confirm 
the safety and efficacy of Felpreva® in the treatment and control 
of Ixodes hexagonus, Rhipicephalus sanguineus and Haemaph-
ysalis longicornis infestations in cats for up to 13 weeks.
All five studies have demonstrated that a single dose of the tri-
ple combination of Tigolaner 97.90mg/mL, Emodepside 20.35 
mg/mL and Praziquantel 81.40 mg/mL (Felpreva®) is highly ef-
ficacious against all three tick species. Efficacy against I. hex-
agonus was >94.9%, against R. sanguineus >95.9% and 100% 
against H. longicornis. It was safe for all treated cats and pro-
tected against tick infestations for up to 13 weeks. 
In this lecture, the novel efficacy data of Felpreva® against the 
three tick species will be presented.



Symposia	

S5 – Symposium 5

Ecology and control of 
sand flies: challenges 
and prospects for public 
health



18

SYMPOSIA

S5-2
DISTRIBUTION OF PHLEBOTOMINE SAND FLIES IN ITALY: 
CURRENT KNOWLEDGE AND FUTURE PERSPECTIVES
Gioia Bongiorno
Department of Infectious Diseases, Unit of Vector-Borne 
Diseases and Emerging Viral Zoonoses, Istituto Superiore di 
Sanità, Rome, Italy
Keywords: Phlebotominae sand flies, distribution, Ecological 
niche modeling 

Phlebotominae sand flies (Diptera: Psychodidae) are vectors 
of Leishmania infantum, the main etiological agent of human 
and animal leishmaniasis in Europe. Among eight Italian sand 
fly species, P. perniciosus and P. perfiliewi are recognized as 
principal proven vectors in the country. Over recent decades, 
significant changes in sand fly distribution have been observed, 
with a progressive expansion from traditional endemic areas in 
southern and insular regions toward central and northern Italy. 
This northward spread, ongoing for approximately 30 years, has 
been also characterized by an increase in vector density, par-
ticularly for P. perniciosus and P. neglectus, associated with the 
emergence of new autochthonous leishmaniasis foci (Maroli et 
al., 2008, Gradoni et al., 2022). In northernmost areas such as 
the Autonomous Province of Bolzano–South Tyrol, still consid-
ered non-endemic, entomological surveys have documented 
the presence of P. perniciosus since 2008 at low densities and 
with a discontinuous distribution. These findings highlight the 
dynamic nature of sand fly distribution in Italy and the need for 
continuous entomological surveillance (Morosetti et al., 2020). 
Assessing current and future changes in species distribution 
under climate, urban, and environmental scenarios is crucial 
for epidemiological purposes. Ecological niche modeling com-
bined with historical data indicate that P. perniciosus and S. 
minuta currently have the widest distributions, with the highest 
number of records in Latium, Sardinia, and Sicily. P. perniciosus 
shows the largest suitable area (61.56% of Italy), whereas P. 
mascittii has the most restricted distribution (27.29%). Future 
projections confirm the wide distribution of P. perniciosus, with 
expansion mainly in central regions, as well as of S. minuta. P. 
neglectus is predicted to occur predominantly in northern and 
insular regions, with coastal suitability along the peninsula, 
while P. papatasi may occupy most of Italy except alpine and 
Apennine areas. P. perfiliewi is expected to persist in central and 
insular regions, with possible expansion toward southern Apulia 
(Gonzalez et al., 2025).
Longitudinal entomological surveillance conducted between 
2017 and 2021 across seven Italian regions confirmed these 
patterns. Almost 25,000 sand flies were collected, with a 
marked dominance of P. perfiliewi (91.8%), followed by P. per-
niciosus (6.4%) and S. minuta (1.6%), while other species were 
detected only sporadically. The distribution of putative vectors 
of Leishmania and phleboviruses was heterogeneous across 
sites, with markedly different densities. These findings highlight 
the importance of continuous, integrated surveillance to better 
understand distribution dynamics and to predict future scenar-
ios. 
This work was supported by EU funding within the NextGenera-
tion EU-MUR PNRR Extended Partnership initiative on Emerging 
Infectious Diseases (Project no. PE00000007, INF-ACT); this 
study was partially funded by Italian Health Ministry (CCM CO-
DICE CUP: I85J20000320005)

S5-1
CLIMATE AND ENVIRONMENTAL CHANGE: EFFECTS ON 
SAND FLY DISTRIBUTION AND DISEASE RISK
Carla Maia
Global Health and Tropical Medicine, GHTM, Associate 
Laboratory in Translation and Innovation Towards Global 
Health, LA-REAL, Instituto de Higiene e Medicina Tropical, 
IHMT, Universidade NOVA de Lisboa, UNL, Lisboa, Portugal
Keywords: Phlebotominae, Climate and environmental chang-
es, CLIMOS project

Phlebotomine sand flies (Diptera: Psychodidae, Phlebotom-
inae) are strictly terrestrial insects inhabiting warm regions 
worldwide, with about 1,000 species described to date. Only 
females are hematophagous, transmitting pathogens of major 
medical and veterinary importance. The genus Phlebotomus in-
cludes the main vectors of human and animal pathogens in the 
Old World and represents the only proven group transmitting 
Leishmania parasites. In addition, sand flies play a role in the 
transmission of phleboviruses (family Phenuiviridae).
In Europe, L. infantum causes zoonotic visceral and cutane-
ous leishmaniases endemic in southern regions, with dogs as 
the main reservoirs, while L. tropica is reported sporadically in 
Greece and L. donovani has recently been detected in Cyprus. 
Among the phleboviruses, Toscana virus can cause neuroinva-
sive disease, whereas others produce febrile syndromes.
Climate and environmental changes, including global warming, 
land-use alteration, and human mobility, are reshaping sand fly 
distributions. CLIMOS project surveillance across 12 endemic/
emerging European countries revealed new Phlebotomus spe-
cies records in northern areas, variable seasonal patterns, and 
co-circulating Leishmania spp. and phleboviruses in vectors 
and dogs, with infections exhibiting marked Mediterranean clus-
tering that reinforces dogs’ role as One Health sentinels. Cli-
mate models project expanded suitable habitats under warming 
scenarios, impacting vector density, seasonality, survival, and 
pathogen incubation periods while driving northward expansion 
of Mediterranean species. These dynamics heighten leishman-
iasis and Phlebovirus risks in previously non-endemic regions, 
underscoring the need to understand them for anticipating dis-
ease emergence and designing effective One Health surveil-
lance and control strategies in Europe’s changing environment.
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Sand fly surveillance is essential for assessing the transmission 
risk towards mitigating the impact of leishmaniasis and other 
sand fly-borne pathogens. Tools available for sand fly monitor-
ing include: classical light and sticky traps in the environment 
and serological markers of exposure to sand fly bites on hosts, 
both combined with molecular assays for vector and pathogen 
identification. Knowledge about volatile organic compounds 
(VOCs) may improve trapping efficiency and the development 
of more targeted surveillance systems, particularly when inte-
grated with existing trap-based methods. Herein, we provide a 
synthesis of current evidence on VOC-mediated behavioural 
responses in sand flies, with emphasis on host-derived odours 
and their application to vector monitoring. Indeed, sand flies 
rely strongly on olfactory cues during host seeking behavior with 
VOCs providing more selective signals linked to host species 
and physiological status. For example, several host-borne com-
pounds (e.g., phenylacetaldehyde, 6-methylhept-5-en-2-one, 
icosane, octanal, nonanal, decanal and heptadecane) showed 
to elicit behavioural responses in sand flies (Bezerra-Santos et 
al., 2024. Parasit Vectors, 17:227). In field studies using CDC 
light traps baited with host-related semiochemicals, both Lut-
zomyia longipalpis and Lutzomyia intermedia were attracted by 
octenol and by a synthetic human odour blend composed of lac-
tic acid, caproic acid and ammonia (Andrade et al., 2008. Mem 
Inst Oswaldo Cruz, 103). In the Old World, behavioural studies 
on P. perniciosus females demonstrated the attraction of this 
species to nonanal, which is produced by dogs and humans 
(Bezerra-Santos et al., 2024. PLoS Negl Trop Dis, 18:e0012787). 
These findings pave the way to more sensitive and potentially 
species-oriented trapping strategies, though VOC application 
needs to be validate under field conditions, mainly in synergis-
tic combination with other attractants (e.g., carbon dioxide) as 
well as light wavelengths. Overall, VOC-based surveillance rep-
resents a promising frontier in sand fly monitoring, with strong 
potential to refine vector detection, improve ecological studies, 
and support integrated surveillance frameworks in endemic and 
in previous non endemic areas.

S5-3
NOT ONLY PHLEBOTOMUS PERNICIOSUS: THE ROLE OF 
PHLEBOTOMUS PERFILIEWI IN THE EPIDEMIOLOGY OF 
LEISHMANIASIS IN ITALY
Mattia Calzolari
Istituto Zooprofilattico Sperimentale della Lombardia e 
dell’Emilia Romagna “B. Ubertini”
Keywords: Phlebotomus perfiliewi, Leishmania infantum, vis-
ceral leishmaniasis 

Parasites of the Leishmania genus can establish local distinc-
tive transmission cycles involving different sand fly species and 
multiple vertebrate reservoir hosts, giving rise to distinct no-
sogeographical entities. These entities are associated with dis-
tinct patterns of disease distribution and clinical presentation, 
and sand fly species acting as vectors in one area may not have 
the same role in other areas. In Italy, human cases of visceral 
leishmaniasis (VL), caused by L. infantum, are mainly associ-
ated with the epidemiological cycle of canine leishmaniasis, 
in which the dog acts as the principal reservoir and Phleboto-
mus perniciosus as the main vector. Another sand fly species 
widely distributed in Italy, Phlebotomus perfiliewi, has already 
been identified as a vector of Leishmania, but has been linked 
primarily to the transmission of cutaneous leishmaniasis (CL). 
This species is particularly abundant in the eastern hilly areas 
of Emilia Romagna region, where P. perniciosus is also present, 
although at markedly lower densities.
The data presented derive from regional surveillance activities 
(Leishmaniasis and Wildlife Surveillance Plans of Emilia Ro-
magna region). These programs included entomological sam-
plings, active and passive collection of animal samples (dog and 
wildlife), direct biomolecular detection and parasite isolation, 
and strain typing using multilocus microsatellite typing (MLMT).
An outbreak of VL in Emilia Romagna was described in the prov-
ince of Bologna in the 1971-72, with atypical features for Italy, 
including an abundant presence of P. perfiliewi and scarce clini-
cal manifestations in dogs. In the 2000s, a resurgence of human 
VL cases occurred in the same area. Here seroprevalence for 
Leishmania in dogs has low and stable levels, even in the prox-
imity of human cases of VL, thereby challenging the role of the 
dog as the main reservoir. The predominance of P. perfiliewi and 
the isolation of L. infantum from this sand fly demonstrated its 
involvement in parasite circulation. In the same area, sand fly 
feeding preferences were characterized by biomolecular iden-
tification of blood meals, revealing roe deer and hare—together 
with humans—among the most frequent hosts. Parasite detec-
tion in wildlife, particularly in the cutaneous compartment, fur-
ther demonstrated the presence of the parasite in wild animals. 
Moreover, population genetic analyses showed the presence of 
three distinct parasite populations, mainly isolated from clini-
cal canine cases, human VL cases, and human CL cases, re-
spectively. Overall, these data suggest the sympatric presence 
of different L. infantum populations in Emilia Romagna, charac-
terized by distinct transmission cycles. In particular, parasites 
responsible for most VL and CL cases in this region are probably 
transmitted by P. perfiliewi and likely relies on certain wild ani-
mals as its main reservoir hosts.
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Control of sand flies, particularly Phlebotomus perniciosus and 
Phlebotomus perfiliewi, major vectors of Leishmania infantum 
in Italy, is traditionally challenging. Although still effective in 
Italian populations, pyrethroids are subjected to emerging resis-
tance also in sand flies, demanding baseline monitoring to pre-
vent operational failures.
Contrary to mosquitoes, mass adulticiding and indoor residual 
insecticides are largely uneffective with these vectors, being 
unable to affect dispersed exophilic populations. Also, larval 
stages, widely dispersed in organic rich soil, render larvicides 
infeasible at large scale, and other strategies such as larval 
source management are hindered by the lack of information on 
specific environmental drivers for targeting breeding microhabi-
tats. Moreover, the individual protection provided by collars and 
spot on treatments shields dogs but their effectiveness at com-
munity level on reducing vector densities are still unclear and 
dependent to vector species. A post chemical future is therefore 
mandatory for sustainable control of Leishmania vectors.
Nonetheless, Integrated Vector Management (IVM), as defined 
by the WHO Strategic Framework for IVM, remains a viable op-
tion in the near future, provided lessons from mosquito control 
are adapted to tackle these elusive vectors. Studies on larval 
habitat identification are improving, giving the opportunity to 
define oviposition attractants useful for targeting gravid fe-
males. This knowledge can transform trapping approaches and 
help identify hotspots of larval development, thereby reducing 
the usage of chemicals and rationalising their application only 
where needed.
Attractive Targeted Sugar Baits (ATSB) represent a promising 
non chemical approach, especially given the low dispersal ca-
pacity of sand flies, which maximises exposure of local vector 
populations near hosts and larval habitats. Biological agents, 
such as the entomopathogenic fungus Beauveria bassiana 
and entomopathogenic nematodes, are emerging as promis-
ing tools. Moreover, genome editing (e.g., CRISPR/Cas9 based 
tools) or paratransgenesis, using symbiotic bacteria such as 
Asaia or similar gut microbiota engineered to express antipara-
sitic molecules, might act as modulators of vector competence, 
directly mirroring innovative strategies already tested in mosqui-
to vector control.
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Canine cardiopulmonary and subcutaneous dirofilariosis, 
caused by Dirofilaria immitis and Dirofilaria repens, respective-
ly, are endemic vector-borne diseases in southern Italy, par-
ticularly in coastal areas such as Castel Volturno (Campania), 
where high infection pressure has been reported, especially 
among shelter dog populations.
This prospective, ongoing field study evaluates the efficacy and 
safety of an integrated preventive protocol implemented under 
natural high-risk conditions over two consecutive transmission 
seasons (2025-2026). The present report describes the first-
year results.
A total of 174 clinically healthy shelter dogs were enrolled in 
March 2025 according to predefined inclusion criteria. All dogs 
tested negative at baseline for D. immitis antigen, circulating mi-
crofilariae (D. immitis and D. repens), and major vector-borne 
pathogens. Dogs were allocated into two groups: Group 1 (G1; 
n = 51), which received a single administration of a long-acting 
subcutaneous ivermectin implant (FILAPREV®, 2 mg per im-
plant) with the number of implants adjusted according to body 
weight categories at Day 0 (March 2025) in combination with 
a topical dinotefuran-permethrin-pyriproxyfen repellent (VEC-
TRA® 3D); and Group 2 (G2; n = 123), which received VECTRA® 
3D alone.
Topical treatment was applied during the 2025 vector season 
and was not administered during the winter period (December 
2025 to March 2026). Clinical monitoring and ectoparasite as-
sessment were performed at regular intervals throughout the 
study period. Parasitological follow-up in G1 was conducted in 
April (Day 30), May (Day 60), September (Day 180), December 
2025 (Day 270), and subsequently in April 2026, using antigen 
testing (SNAP Leish 4DX®, IDEXX) and modified Knott test.
By April 2026, 47 dogs in G1 remained available for evaluation, 
all of which tested negative for D. immitis antigen and circu-
lating microfilariae of both D. immitis and D. repens as well as 
for other vector-borne pathogens, including Leishmania infan-
tum, Anaplasma spp., and Ehrlichia canis/ewingii). No adverse 
events were recorded, and no ectoparasite infestations were 
observed in either group throughout the study period.
Entomological surveillance conducted from April to October 
2025 confirmed a high density of competent mosquito vectors, 
with Culex pipiens representing the predominant species (76%) 
of captured specimens. Molecular analyses detected Dirofilaria 
spp. DNA in Cx. pipiens, Aedes albopictus, and Culiseta longia-
reolata, thereby confirming active transmission pressure in the 
study area.
Considering the prepatent period of D. immitis and the prolonged 
vector season characteristic of southern Italy, the absence of in-
fection after one year of continuous exposure supports the high 
efficacy of the integrated preventive strategy (Double Defense) 
and highlights the importance of use of repellent in preventing 

S6-1
THE NEW ESDA GUIDELINES (EUROPEAN SOCIETY OF 
DIROFILARIOSIS AND ANGIOSTRONGYLOSIS)
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The new Guidelines issued by the European Society of Dirofi-
lariosis and Angiostrongylosis (ESDA, www.esda.vet) provide a 
comprehensive and practical update on the prevention, diagno-
sis, and clinical management of major canine cardiopulmonary 
and subcutaneous parasitic infections in Europe. Organized 
into three concise and user-friendly documents, they address 
infections caused by Dirofilaria immitis, Dirofilaria repens, and 
Angiostrongylus vasorum. High-quality images and schematic 
illustrations enhance their value as quick-reference tools for 
clinicians. Translations into the main European languages are 
forthcoming, promoting accessibility and harmonization of vet-
erinary practices.
The section on canine heartworm disease offers an updated 
overview of Dirofilaria immitis infection, including life cycle, 
epidemiology, and its expanding distribution in Europe. Di-
agnostic approaches include cytology, thoracic radiography, 
echocardiography (B-mode, M-mode, and Doppler), and hae-
matology. Emphasis is placed on combining antigen testing and 
the Knott test for accurate detection. The guidelines provide a 
structured classification of thromboembolic risk and outline ev-
idence-based treatment protocols, including adulticide therapy, 
supportive care, and alternative regimens based on macrocyclic 
lactones and doxycycline. Management of complications, such 
as thromboembolism and right-sided heart failure, as well as 
minimally invasive surgical options, are also addressed.
The guidelines on subcutaneous dirofilariosis focus on Diro-
filaria repens, highlighting its increasing prevalence in Europe 
and zoonotic relevance. Clinical presentation, typically in-
volving subcutaneous nodules or mild dermatological signs, 
is described alongside diagnostic tools such as the Knott test, 
cytology, ultrasound detection of adult worms, and molecular 
techniques. Preventive strategies and treatment options are 
clearly summarized, with recommendations for retesting and 
long-term management.
The third document addresses canine angiostrongylosis caused 
by Angiostrongylus vasorum, an emerging parasitic disease with 
complex clinical manifestations. Its life cycle, epizootiology, and 
growing distribution in Europe are outlined. A broad spectrum of 
clinical forms is described, including respiratory, cardiovascular, 
neurological, ocular, and coagulation disorders, as well as non-
specific presentations. Diagnostic approaches integrate clini-
cal suspicion with laboratory findings and specific tests, while 
treatment and prevention strategies are presented in a practical 
framework.
Overall, these ESDA guidelines stand out for their clarity, brevity, 
and clinical applicability, providing veterinarians with an essen-
tial, evidence-based resource for the management of increas-
ingly relevant parasitic diseases in dogs.
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The role of imaging, particularly radiology and ultrasound, has 
become increasingly significant in the diagnosis and manage-
ment of parasitic infections such as dirofilariasis and angios-
trongylosis in dogs. Both diseases primarily affect the cardiopul-
monary system, yet they differ in pathophysiology and imaging 
presentation, making diagnostic imaging a valuable comple-
mentary tool 
Dirofilariasis, caused by Dirofilaria immitis (heartworm), leads 
to progressive cardiopulmonary damage due to the presence 
of adult worms in the pulmonary arteries and, in advanced 
cases, the right heart. Thoracic radiography is often one of the 
first imaging modalities employed. Typical radiographic find-
ings include enlargement of the pulmonary arteries, particularly 
the caudal lobar branches, as well as a characteristic tortuous 
appearance. Right-sided cardiomegaly may also be observed 
in more severe cases. Additionally, pulmonary parenchymal 
changes such as interstitial or alveolar patterns can indicate in-
flammation, edema, or secondary complications.
Ultrasound, specifically echocardiography, plays a crucial role 
in confirming the presence of heartworms, especially in mod-
erate to severe infections. Adult worms may be directly visual-
ized as hyperechoic, parallel lines within the pulmonary arteries. 
Echocardiography also allows assessment of cardiac function, 
detection of pulmonary hypertension, and evaluation of compli-
cations such as tricuspid regurgitation or caval syndrome.
Angiostrongylosis, by Angiostrongylus vasorum, similarly af-
fects the pulmonary vasculature but often presents with more 
variable and less specific imaging findings. Thoracic radiographs 
may reveal a mixed interstitial and alveolar pattern, often patchy 
and distributed in the peripheral lung fields. Unlike dirofilariasis, 
pulmonary artery enlargement is less pronounced, and cardiac 
enlargement is typically absent or mild.
Ultrasound in angiostrongylosis is less specific but still useful. 
While direct visualization of parasites is impossible, echocar-
diography may reveal signs of pulmonary hypertension. Lung 
sonography can detect pleural irregularities and subpleural con-
solidations that correlate with radiographic findings.
In both diseases, imaging is not definitive on its own but provides 
critical information regarding disease severity, progression, and 
complications. It also aids in differentiating these conditions 
from other cardiopulmonary disorders such as bacterial pneu-
monia, neoplasia, or other parasitic infections. Furthermore, 
imaging is valuable for monitoring response to treatment and 
guiding clinical decision-making.
In conclusion, radiology and ultrasound are indispensable tools 
in the diagnostic approach to dirofilariasis and angiostrongylosis 
in dogs. Their ability to non-invasively assess cardiopulmonary 
structures enhances early detection, improves staging accura-
cy, and supports effective disease management when integrat-
ed with clinical and laboratory findings.

infection. The study is ongoing and will continue until Decem-
ber 2026, with the aim of confirming long-term protection under 
natural field conditions.
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Human dirofilariosis is an emerging zoonotic infection caused 
by filarial nematodes of the genus Dirofilaria and transmit-
ted through the bites of infected mosquitoes, mainly Aedes/
Ochlerotatus, Anopheles, and Culex. Traditionally regarded as a 
disease of domestic and wild carnivores—especially dogs and 
cats—it is now increasingly recognized as a relevant and ex-
panding threat to human health worldwide. Among the various 
species, Dirofilaria immitis and Dirofilaria repens are the most 
significant in terms of clinical and epidemiological impact.
Over the past decades, the distribution of these parasites has 
extended well beyond their classical endemic areas in south-
ern Europe, Asia, and the Americas. This shift is largely driven by 
climate change, which prolongs mosquito activity and expands 
vector habitats, as well as by the growing movement of pets 
across regions. Consequently, a rise in canine infections has 
been documented in central and northern Europe, closely mir-
roring the increasing number of human cases reported in areas 
previously considered non-endemic.
While in animals D. immitis is the causative agent of cardiopul-
monary dirofilariosis and D. repens is typically associated with 
subcutaneous infections, in humans the disease presents dif-
ferently and is often underrecognized. The most common man-
ifestations include subcutaneous nodules, ocular infections—
particularly in the periocular region—and pulmonary lesions 
that may resemble malignant tumors (“coin lesions”), some-
times leading to unnecessary invasive diagnostic procedures. 
Rare presentations involving organs such as the brain, breast, 
or testis have also been described, further complicating clinical 
recognition.
Diagnosis remains challenging and is most often confirmed 
through histopathological examination after surgical removal of 
the lesion. Imaging techniques, including CT and MRI, can de-
tect nodular abnormalities but lack specificity. Although molec-
ular and serological methods are being developed, they are not 
yet widely adopted in routine clinical practice.
Humans have long been considered accidental, dead-end 
hosts, as the parasites generally do not complete their life cy-
cle. However, an increasing number of cases involving gravid D. 
repens females suggests that partial development may occur 
in humans, challenging this traditional view. Additional Dirofi-
laria species of non-canine origin may also infect humans and 
should be considered in differential diagnoses.
Given its expanding distribution and zoonotic potential, human 
dirofilariosis should be regarded as a rising global health con-
cern. Increased awareness among clinicians and veterinarians, 
improved surveillance systems, and integrated preventive strat-
egies are essential. A One Health approach, promoting collabo-
ration between human and animal health sectors, is crucial to 
effectively address and control this emerging infection.

S6-4
FELINE HEARTWORM DISEASE: AN ONGOING CHALLENGE 
– CASES HIGHLIGHTING DIAGNOSTIC AND THERAPEUTIC 
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Feline dirofilariosis is frequently subclinical and diagnostically 
challenging. Cats are atypical hosts for Dirofilaria immitis, typ-
ically exhibiting low parasite burdens, often of the same sex, 
and rarely microfilariaemic. Clinical signs are often nonspecific, 
leading to misdiagnosis. We report three cases from Carloforte, 
a Dirofilaria-endemic island of Sardinia (Pipia et al., 2014), illus-
trating contrasting presentations and the risks of macrocyclic 
lactone administration.
Case 1: 5-year-old intact male European Domestic Shorthair 
(EDS), outdoor, presented for chronic diarrhea. Case 2: 4-year-
old neutered male EDS, indoor/outdoor, screened during sto-
matitis workup. Case 3: 6-year-old neutered male EDS, outdoor, 
FIV/FeLV positive, screened for dirofilariosis. All cats underwent 
blood count, serum biochemistry, urinalysis, antigen/antibody 
rapid test (SNAP 4Dx Plus, IDEXX), thoracic radiographs (two 
projections), ultrasonography, modified Knott’s test, Baermann 
test on three consecutive days, and PCR (cox1 gene).
Case 1 tested positive for FIV and D. immitis antigen; labora-
tory parameters were normal; Baermann test was negative. 
Radiographs revealed bilateral pulmonary artery enlargement; 
ultrasonography confirmed adult filariae. PCR identified con-
current D. repens microfilaremia. Diarrhea resolved with dietary 
management and pre/probiotics. Case 2 tested positive for D. 
immitis antigen on two independent tests (FIV/FeLV negative); 
radiographs and echocardiography were unremarkable; Knott’s 
test and Baermann test were negative, consistent with occult 
infection. After one year, spontaneous antigen negativization 
occurred; a topical product (eprinomectin, esafoxolaner, prazi-
quantel) was administered and within 24 hours severe dys-
pnoea with diffuse bronchial pattern developed, resolving with-
in 48 hours on prednisolone acetate (1 mg/kg). Case 3 tested 
negative for D. immitis antigen, Knott’s test, and Baermann test; 
following application of a topical product (imidacloprid, mox-
idectin), an acute severe respiratory crisis occurred within 24 
hours, resolving fully after a single prednisolone acetate dose. 
Although all diagnostic tests were negative, differential diag-
nosis strongly supports occult dirofilariosis in Case 3: no other 
feline condition produces an acute pulmonary crisis selectively 
triggered by macrocyclic lactone administration and completely 
resolved by corticosteroid treatment within 24 hours. Cases 2 
and 3 demonstrate that macrocyclic lactones may unmask oc-
cult larval infections even in seronegative cats. Since adulticide 
therapy is contraindicated (ESDA, 2017; ESCCAP, 2024), pro-
phylaxis and close post-treatment monitoring are essential in 
endemic areas.
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As regards the “European Union Reference Laboratories (EU-
RLs) for food, feed and animal health” (Regulation (EU) No 
2017/625 on “Official controls”), the European Commission 
(EC) nominated the “EURL for Parasite” (EURL-P) in the field 
of food safety, which was established at Istituto Superiore di 
Sanità (ISS; Rome, Italy) in 2006 (Commission Regulation (EC) 
No 776/2006), with a focus on Echinococcus, Trichinella, Ani-
sakis and other parasites. Recently, the EC nominated the new 
“EURL for Public Health on Helminths and Protozoa” (EURL-
PH-HP), established at ISS in 2025, in the field of public health 
(Regulation (EU) 2022/2371 on “Serious cross-border threats to 
health”), with a focus on Echinococcus, Toxoplasma, Trichinella 
and Plasmodium. The coordinator (ISS) is accredited according 
to ISO/IEC17025 (testing laboratory) and ISO/IEC17043 (Profi-
ciency Testing provider; PT). 
The EURLs have the following main objectives: 1) Provision of 
reference diagnostics and characterisation services. 2) Provi-
sion of reference material. 3) Provision of scientific advice and 
technical support. 4) Provision of PT schemes. 5) Organisation 
of trainings. 6) Communication and dissemination. 7) Organiza-
tion of annual meetings.
During 2006-2024, the EURL-P tested 23,514 samples of vari-
ous foodborne parasites, of which 16,889 were molecular/se-
rological tests targeting Echinococcus spp., Toxoplasma gondii 
and Trichinella spp. During 2013-2024, the EURL-P delivered 
1,585 PT panels (3 samples each, for a total of 4,755 samples) 
on various foodborne parasites. Of these, 1,176 panels were 
molecular/serological PT schemes targeting Echinococcus 
spp., Toxoplasma gondii and Trichinella spp. The new EURL-PH-
HP was operational on 1st January 2026 for a period of seven 
years.
The main purpose of these EURLs will be to contribute, at EU 
level, to the development of harmonized, high-quality tests for 
parasites that cause disease in humans and animals. In this 
context, a new binary system is emerging in Europe: two EURLs 
on parasites in a One Health perspective.

S7-1
PARASITOLOGICAL DIAGNOSTICS: BETWEEN 
TECHNOLOGICAL INNOVATION, STRUCTURAL 
CRITICALITIES, AND STRENGTHENING THE TERRITORIAL 
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Raffaele Gargiulo2, Nicola Menegotto2, Ester Oliva2, Margherita 
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Human parasitological diagnostics in Italy is currently facing a 
profound paradox: the rise in clinical challenges—driven by mi-
gratory flows, climate change, and increasing patient immuno-
logical fragility—is clashing with a progressive erosion of spe-
cialized expertise and a lack of homogeneity in services across 
the national territory. In this context, the Parasitology Study 
Committee (CoSP) of AMCLI acts as a driver for an integrated 
vision that combines technological innovation with the consoli-
dation of skills and collaborative networks.
The analysis is based on objective data from recent surveys ad-
ministered to Italian Microbiology laboratories, which highlight 
alarming criticalities. Although malaria represents a clinical and 
laboratory emergency requiring a timely response, the data indi-
cate that only a minority of laboratories perform the correct di-
agnostic procedure using the current “Gold Standard”: thin and 
thick blood films. Many facilities rely on simplified technologies 
without a full awareness of their diagnostic limitations. Further-
more, only a small percentage of structures apply the diagnostic 
pathways outlined by CoSP-AMCLI and shared by SoIPa, SIMET, 
and ISS.
The transition toward automated systems, molecular biology, 
and Artificial Intelligence (AI) is an inevitable process that must 
be carefully governed. While AI can mitigate the loss of mor-
phological expertise, the expert’s eye remains indispensable 
for clinical validation. For diseases such as Leishmaniasis and 
Chagas disease, it is urgent to define standardized sample and 
data flows toward specialized reference centers. Similarly, for 
intestinal parasitosis, diagnosis can no longer ignore a multi-
parametric approach that integrates microscopy, antigen de-
tection, molecular biology, and serology (often requiring dual 
methodologies). CoSP-AMCLI promotes multicenter studies 
to monitor the performance of commercial kits and encourages 
theoretical-practical training to bridge gaps in academic curric-
ula.
To guarantee accurate parasitological diagnostics for all patients 
within the Italian healthcare system, the creation of regional and 
national networks is essential. In this model, local laboratories 
handle emergencies and screening tests, while reference cen-
ters manage high-complexity pathologies. Only the rigorous 
application of Diagnostic Pathways and field-based training will 
ensure a parasitological diagnosis that is both technically valid 
and clinically robust.
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Overall, these activities contribute to achieving the main goals 
of the WHO NTD roadmap 2021–2030 for the control and elim-
ination of intestinal parasites.
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In February 2020, the World Health Organization (WHO) desig-
nated the Laboratories of Parasitology and Parasitic Diseases 
(University of Naples Federico II) as collaborating centre for the 
diagnosis of intestinal helminths and protozoa (WHO CC ITA-
116; https://maps.parassitologia.unina.it//). The current terms 
of reference (TOR) of the centre are to: 1) provide parasitologi-
cal surveillance data on population of the newly immigrated to 
European countries for WHO’s consideration; 2) develop and 
improve the performance of innovative diagnostic techniques 
for intestinal parasites and provide specialized training to lab-
oratory technicians in endemic countries as needed; 3) support 
endemic countries in monitoring preventive chemotherapy (PC) 
programmes for soil-transmitted helminths (STH). This study re-
ports the main activities and achievements of the WHO CC ITA-
116 regarding the diagnosis of intestinal parasites from 2020 to 
2026. 
Since 2020, a total of 1,061 migrants arriving in southern Italy 
were screened for intestinal parasites using the FLOTAC tech-
nique (Cringoli et al., 2010. Nat. Prot. 5(3):503-15) and a mul-
tiplex real-time PCR (Allplex, Korea). Overall, 182 (17.2%) in-
dividuals resulted positive for at least one intestinal parasite. 
Among helminths the most frequently detected were hook-
worms (25.3%) and Trichiuris trichiura (16.5%), followed by 
Hymenolepis nana (4.9%), Schistosoma mansoni (3.3%) and 
Enterobius vermicularis (2.2%). Among pathogenic protozoa, 
the most prevalent species were G. duodenalis (8.2%) and 
Entamoeba histolytica/dispar (2.7%). Moreover, the WHO CC 
ITA-116 continuously improves the performance of diagnosis 
of intestinal protozoa and helminths using innovative approach-
es to obtain more precise and reliable results (Maurelli et al., 
2023, Curr. Trop. Med. Rep., 10: 17–25). In particular, the CC 
developed the Kubic FLOTAC microscope (KFM) (Cringoli et al., 
2021. Parasitology, 148(4):427-434) an automated microscope 
combined with an artificial intelligence model for the automated 
identification and counting of intestinal parasite eggs. In 2025, 
validation of the AI-based model for the detection of Fasciola 
hepatica eggs in stool samples analysed using Mini-FLOTAC 
and KFM was completed, achieving a detection accuracy of 
96.7% (Capuozzo et al., 2026. Int. J. Parasitol., 56(2):104719), 
while image acquisition and validation studies for STH eggs are 
still in progress. 
Finally, a WebGIS was developed by the CC ITA-116, using di-
agnostic data provided by WHO on STH, and includes four dif-
ferent sets of maps (Progress of implementation; Impact of 
intervention on STH prevalence; Impact of intervention on STH 
morbidity; Drugs donated) to support countries in conducting 
surveys under the PC programmes in the six WHO regions (Mau-
relli et al., 2021. Geospat. Health, 16(2)).
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Blastocystis sp. and. Dientamoeba fragilis are common intes-
tinal protozoa with debated pathogenicity (Deng et al., 2025. 
Lancet Microbe, 6:101155; Pietilä et al., 2025. Travel Med Infect 
Dis, 65:102836). Both protozoa can shape gut bacterial com-
munities, with Blastocystis sp. associated with higher diversity 
and beneficial taxa (Audebert et al., 2016. Sci Rep, 6:25255; Tito 
et al., 2019. Gut, 68:1180–1189.; Zhai et al., 2019. Front Micro-
biol, 10:1595) and D. fragilis linked to shifts in Bacteroidetes, 
Firmicutes, and Bacteroides abundance (Muhsin-Sharafaldine 
et al., 2023. Parasitol Int, 97:102788; Gotfred-Rasmussen et 
al., 2021. J Pediatr Gastroenterol Nutr, 73:23–29). This study 
investigates how these organisms interact with the human gut 
microbiome in samples collected at Policlinico Tor Vergata, with 
the aim of clarifying their ecological significance and possible 
clinical applications.
Fecal samples from 39 symptomatic patients at the Tor Vergata 
Polyclinic (Rome) were analyzed for Dientamoeba fragilis, Blas-
tocystis sp., and other parasites via multiplex real-time PCR 
(Allplex™, Seegene). Gut bacterial communities were profiled 
using 16S rRNA sequencing (Illumina iSeq100) and processed 
with QIIME2 to generate ASVs and assign taxonomy. Microbial 
diversity and group differences were assessed using alpha/beta 
diversity metrics, statistical tests (χ², Wilcoxon/Kruskal–Wal-
lis, linear models), and community dissimilarities via Canberra 
distance and SIMPER analysis. All procedures followed ethical 
guidelines with anonymized data and prior ethics approval.
Among 39 patients, 28.2% were positive for Blastocystis sp. 
(BH+), 25.6% for Dientamoeba fragilis (DF+), 20.5% were 
co-infected, and 25.6% were negative. BH+ individuals showed 
higher gut microbial diversity, reduced within-group dispersion, 
increased Bacteroidetes, and decreased Proteobacteria, indi-
cating a stable, balanced microbiota. DF+ subjects exhibited 
lower diversity and higher Proteobacteria. Coinfected individu-
als displayed intermediate microbial profiles. Genus-level anal-
ysis revealed that BH+ and negative samples were relatively ho-
mogeneous and enriched in SCFA-associated taxa, while DF+ 
samples were more heterogeneous.
This study shows that Blastocystis sp. and Dientamoeba fragi-
lis are linked to distinct gut microbiota profiles. Blastocystis sp. 
corresponded to higher diversity and a balanced microbiota, 
whereas D. fragilis colonization was associated with reduced 
diversity and increased Proteobacteria, indicating ecological in-
stability. Coinfected individuals exhibited intermediate profiles, 
combining features of eubiosis and dysbiosis. These findings 
suggest that intestinal protozoa have specific, context-depen-
dent effects on gut microbial communities and highlight their 
potential role in shaping gut ecosystem stability.

S7-4
NATIONAL DIAGNOSTIC CAPACITY FOR 
CRYPTOSPORIDIUM AND GIARDIA (EUROPEAN PROJECT 
PROVIDENT)
Marco Lalle, Simone M. Cacciò
Unit of Foodborne and Neglected Parasitic Disease, 
Department of Infectious Diseases, Istituto Superiore di Sanità
Keywords: Giardia duodenalis, Cryptosporidium, diagnostic 

In Italy, the infectious disease surveillance system consists 
of the national reporting system (PREMAL) and dedicated ad-
vanced surveillance systems (designed for specific purposes). 
For many well-known pathogens, advanced surveillance sys-
tems function well and produce accurate and complete data. 
However, for emerging or neglected pathogens, although includ-
ed in PREMAL, data are insufficient or do not cover the entire 
national territory, due to underdiagnosis and underreporting. In 
Italy, cryptosporidiosis and giardiasis were only recently (2023) 
included in the PREMAL list of notifiable infectious diseases 
and an active surveillance system is not yet in place, implying 
that reliable information on the impact of these diseases in Italy 
is scarce. The EU-funded project PROVIDENT (StePs foRward 
fOr digital and real-time surVeillance of Infectious Diseases in 
Italy) aims to strengthen advanced surveillance systems and 
build new ones, particularly in the fields of parasitology and en-
tomology, by providing technical support and training programs 
to microbiology laboratories to reduce underdiagnosis and 
underreporting. As a first step to achieve these goals, a state-
of-the-art and gap analysis of diagnostic and reporting capabil-
ities for existing advanced surveillance systems was conduct-
ed, and the needs for new surveillance systems in the human, 
veterinary, and entomological fields were identified through a 
literature review and questionnaires. Literature data indicate 
that Giardia and Cryptosporium are detected in 1% and 0.1% 
of patients with gastroenteritis in Italy, respectively. From these 
data, it is clear that the major gaps concern an incomplete un-
derstanding of the epidemiology of these pathogens, including 
the role of animals and the environment, and, above all, the lack 
of molecular data useful for defining the parasitic species and 
genotypes circulating in Italy. To address these gaps, an online 
survey was developed with questions regarding the number of 
diagnoses made in the last 36 months and the techniques used 
in routine diagnostics. The questionnaire was made available 
to a large number of laboratories operating in the public health, 
veterinary, and environmental fields, through collaboration with 
medical-scientific societies and microbiological diagnostic net-
works. The data were collected between November 2025 and 
January 2026, and the total number of responses was 196. The 
seminar will present the results of the questionnaire on diagnos-
tic capacity in Italy for Cryptosporidium and Giardia.
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As one of the world’s most neglected tropical diseases, leish-
maniasis threatens more than 1 billion people globally, with 12 
million currently affected and 1.3 million new cases reported 
annually (WHO, 2024). Despite its neglect, leishmaniasis is a 
growing and emerging public health problem in Europe, partic-
ularly due to its potential spread to non-endemic areas and the 
increasing incidence among adults (Gradoni et al., WHO Re-
gional Office Europe, 2017). In Italy, the disease is endemic and 
gradually spreading towards the northern parts of the country. 
Leishmania infantum causes both cutaneous (CL) and viscer-
al leishmaniasis (VL); it is transmitted through sand fly bites, 
and dog is its main reservoir. Both VL and CL are compulsory 
notifiable diseases; notifications are gathered at regional level 
and centralized at the Ministry of Health (Infectious Disease 
Reporting System, PREMAL, D.M.07.03.2022); ISS analyzes ep-
idemiological trends. From 1990 to 2012, an epidemic affected 
all Italian regions, with a peak of 200 cases/year of VL in 2000-
2004, to which an outbreak in Campania region and an outbreak 
affecting human immunodeficiency virus (HIV)-infected individ-
uals throughout the country contributed (Gramiccia et al., Euro 
Surveill, 2013). Subsequently, human database analysis from 
2015 to 2024 showed an increasing endemic trend of leishman-
iasis with cumulative 1335 cases, 690 VL and 645 CL, reaching 
an average of 134 cases/year (case range: 60-252), which in the 
last 2 years has exceeded 200 cases/year. The number of no-
tified CL cases is quite similar to that of VL cases, likely due to 
the improvement of CL surveillance in some territories. Due to 
similar epidemic determinants, we analyzed VL and CL togeth-
er. In detail, 1126 cases (about 84.3%) were adults (>17 years) 
of which the elderly group (>70 years) for 248 cases (18.6%), 
whereas 209 cases (15.7%) were pediatric (0-16 years) of 
which infants (<2 years) were the most numerous group (102 
cases) but just 7.6% of all cases. About twice as many cases 
involved male respect to female (941 vs 394). 
Our analysis confirms the endemic state of VL and CL through-
out Italy and shows an increasing trend in recent years. Although 
there are no specific risk groups for Leishmania infections, most 
cases involve adults and males appear more exposed to con-
tact with the vector likely due to different behaviours. Compar-
ative data from different foci in Emilia-Romagna (Todeschini 
et al., Euro Surveill, 2024), Tuscany (Barbiero et al., Microorg, 
2024), Sicily (Bruno et al., Microorg, 2022), and Liguria (in prep) 
suggest common patterns but also local epidemiological and 
clinical specificities in L. infantum transmission. The eco-epi-
demiological complexity of L. infantum, along with its expand-
ing geographic distribution, due to climate and human-made 
environmental changes, underlines the importance of further 
integrated research to clarify the dynamic of the transmission 
cycles and to implement effective prevention and control strat-
egies.

S8-1-1
EPIDEMIOLOGY OF HUMAN LEISHMANIASIS FROM A ONE 
HEALTH PERSPECTIVE: LESSONS LEARNED FROM THE 
MADRID OUTBREAK
Eugenia Carrillo Gallego
WHO Collaborating Centre for Leishmaniasis, National Centre 
for Microbiology, Instituto de Salud Carlos III, Madrid, Spain
Keywords: Leishmaniasis; outbreak; one health 

The leishmaniasis outbreak that emerged in the south-western 
area of Madrid between 2009 and 2012 represents the largest 
community outbreak of human leishmaniasis described in Eu-
rope. Caused by Leishmania infantum, this outbreak occurred 
in an urban setting and challenged the classical Mediterranean 
transmission model, highlighting the need for a One Health ap-
proach integrating human, animal and environmental factors.
More than 800 cases of visceral and cutaneous leishmaniasis 
were reported over time, mostly affecting immunocompetent 
individuals with no travel history to endemic regions and with-
out increased exposure to infected dogs. Entomological sur-
veillance revealed exceptionally high densities of Phlebotomus 
perniciosus, while veterinary surveillance showed no parallel 
increase in canine leishmaniasis. The identification of hares 
(Lepus granatensis) as competent wild reservoirs demonstrat-
ed the existence of a novel urban–wildlife transmission cycle 
linked to peri-urban green areas, land-use changes and ecolog-
ical imbalance.
Beyond clinical disease, post-outbreak studies revealed a sub-
stantial burden of asymptomatic Leishmania infection in the 
exposed population. In a population-based survey performed 
in Fuenlabrada, the prevalence of asymptomatic infection 
reached approximately 20% when assessed by whole blood 
stimulation assays with IL-2 quantification, compared with 
less than 2% when using conventional serological or molecu-
lar methods alone. Age, male sex, proximity to green areas and 
housing characteristics were identified as major determinants 
of asymptomatic exposure.
Importantly, similar prevalences of asymptomatic infection 
were detected among immunosuppressed populations living in 
the same area, including solid organ transplant recipients, pa-
tients with autoimmune diseases receiving immunosuppressive 
therapies, and people living with HIV. Despite impaired immu-
nity, a significant proportion of these individuals maintained a 
detectable Leishmania-specific Th1 cellular response. These 
asymptomatic carriers may have potential clinical and epide-
miological relevance, particularly in the context of immunosup-
pression and reactivation risk.
The Madrid outbreak demonstrates that urban leishmaniasis is 
driven by complex interactions between environmental change, 
wildlife reservoirs, vectors, domestic animals and heteroge-
neous human populations. The integration of innovative immu-
nological tools into surveillance systems is essential to capture 
the true dimension of transmission. These findings reinforce the 
value of a One Health framework for understanding, monitoring 
and preventing emerging zoonotic vector-borne diseases in ur-
ban environments.
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In the Old World, Leishmania spp. is the causative agent of 
visceral leishmaniasis, primarily caused by L. donovani and L. 
infantum, and cutaneous leishmaniasis, caused by L. major, 
L. tropica, L. aethiopica and L. infantum. Within the Mediterra-
nean basin, L. infantum is the predominant species responsible 
for both human and canine infections. Accurate identification 
of Leishmania species is essential, not only for prognosis and 
selecting therapeutic strategies but also for epidemiological 
surveillance. Furthermore, characterization at the sub-species 
level is essential for monitoring the emergence of drug-resistant 
strains and for identifying specific infection reservoirs. Con-
ventional species and strain characterization typically rely on 
techniques requiring parasite isolation and culture (e.g., MLEE, 
MLST, MLMT, etc.) or methods involving post-amplification pro-
cessing (e.g., PCR-RFLP). However, these approaches are often 
time-consuming or technically demanding. Consequently, rap-
id molecular tools able of discriminating Leishmania species/
strains directly from clinical samples, without the need for par-
asite isolation, are needed. To address this gap, the use of qPCR 
assays followed by High-Resolution Melting (HRM) analysis has 
emerged as a promising alternative.
Informative polymorphic regions to distinguish Old World spe-
cies or L. infantum genotypes were identified in malic enzyme 
(ME), inosine-guanine nucleoside hydrolase (NH) and glucose-
6-phosphate isomerase (GPI) genes. Primers have been de-
signed upstream and downstream polymorphic sites and qP-
CR-HRM assays were optimized for rapid identification of SNPs. 
The assays were applied to reference strains, isolates and clin-
ical samples from central/southern Italy, and the results were 
confirmed by DNA sequencing in a subset of samples.
The combined analysis of ME and NH gene polymorphisms by 
qPCR-HRM enabled the discrimination of Old World Leishmania 
species. In particular, this approach successfully differentiated 
L. infantum from L. donovani with a clinical sensitivity of 80.5% 
directly from clinical samples. Furthermore, the combination of 
qPCR-HRM assays targeting ME and GPI genes identified seven 
distinct genotypes within L. infantum. While Genotype 1 (linked 
to MON-1/MON-72) dominated in both hosts, it appeared more 
prevalent in dogs (84.6%) than in humans (42.9%). The higher 
genetic variability observed in human samples corroborates the 
hypothesis that the dog might not be the only reservoir for L. in-
fantum causing human infections.
Conclusions. Despite the low number of SNP analyzed, the 
combination of qPCR-HRM assays could provide a rapid, 
cost-effective tool for the epidemiological surveillance of Leish-
mania species and L. infantum genotypes. This approach facili-
tates the pathogen identification directly from clinical samples, 
limiting the use of more labor-intensive and time-consuming 
techniques exclusively to samples yielding inconclusive results.

S8-1-3
MOLECULAR EPIDEMIOLOGY OF HUMAN LEISHMANIASIS 
IN ITALY.
Germano Castelli
Centro di Referenza Nazionale per le Leishmaniosi, Istituto 
Zooprofilattico Sperimentale della Sicilia
Keywords: human leishmaniasis; molecular epidemiology; 
Leishmania infantum 

Human leishmaniasis remains a zoonotic disease of major 
public health relevance in the Mediterranean region, and Italy 
represents a particularly complex epidemiological setting due 
to the coexistence of different clinical forms, long-established 
endemic areas, and continuously evolving eco-epidemiological 
patterns. In this context, molecular epidemiology provides es-
sential tools to investigate the genetic diversity of Leishmania 
infantum, clarify the relationships among circulating strains, 
and strengthen surveillance activities. Molecular approaches 
provide important insights into human leishmaniasis in Italy 
through the genetic characterization of human isolates using 
high-resolution typing methods, including comparative genom-
ics, whole-genome sequencing, and microsatellite profiling. 
The integration of molecular, clinical, and geographical data 
enables the identification of distinct genetic profiles, regional 
clustering patterns, and evidence of parasite hybridization. The 
findings show that the L. infantum population circulating in Italy 
is far from homogeneous and displays marked genetic diversity. 
In particular, data from the Emilia-Romagna region support the 
circulation of a distinct sub-population associated with human 
visceral leishmaniasis and sand flies, but not with dogs, while 
genomic analyses show that this lineage clusters with putative 
L. infantum/L. donovani hybrids previously described in Cyprus. 
Data from Sicily further highlight a heterogeneous epidemiologi-
cal scenario, with isolates showing genetic affinities with differ-
ent Mediterranean populations. Overall, these findings empha-
size the importance of integrating molecular information with 
clinical, entomological, and veterinary data within a One Health 
framework. Molecular epidemiology therefore represents a 
strategic approach to improving our understanding of human 
leishmaniasis transmission in Italy and to better informing sur-
veillance, prevention, and control activities.
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Sand flies (Diptera: Psychodidae, Phlebotominae) are vectors of 
pathogens of major veterinary and public health relevance in the 
Mediterranean basin, including Leishmania infantum and sev-
eral phleboviruses such as Toscana virus (TOSV) and sand fly 
fever Sicilian virus (SFSV). Environmental and climatic changes 
have influenced the expansion and redistribution of competent 
vector species, modifying transmission patterns in Italy (1,2). 
This study, conducted within the EU CLIMOS project, applied a 
One Health approach by integrating entomological monitoring, 
canine serology, and molecular screening of sand flies to assess 
the circulation of Leishmania spp. and phleboviruses in three 
Italian regions with different epidemiological settings (Sciacca, 
Sicily; Tarquinia, Latium; Magliano in Toscana, Tuscany) during 
2023–2025.
Canine sera (n = 448) collected at the beginning and end of the 
sand fly season were tested for anti-Leishmania antibodies by 
IFAT and for TOSV and SFSV neutralizing antibodies by micro-
neutralization. Sand flies (n = 19,984) were collected monthly 
using CDC light traps, morphologically identified, and screened 
by (RT-)qPCR for Leishmania spp., TOSV, SFSV and pan-phle-
boviruses.
Canine Leishmania seroprevalence showed marked geograph-
ic heterogeneity, with the highest cumulative prevalence in 
Sciacca (>80%), intermediate values in Tarquinia (16.4%) and 
the lowest in Magliano in Toscana (14.1%). These patterns mir-
rored vector composition and infection rates: sites with co-oc-
currence and high abundance of Phlebotomus perniciosus and 
Ph. perfiliewi showed higher transmission intensity. Leishmania 
DNA was detected in sand flies at all sites, with higher infection 
rates in Ph. perniciosus compared to Ph. perfiliewi. Canine ex-
posure to phleboviruses was limited: low TOSV seroprevalence 
was detected at low titres, including the first evidence in dogs 
from Sicily, while SFSV antibodies were absent. Consistently, 
phleboviral RNA in sand flies was sporadic and at very low prev-
alence.
Overall, the integrated analysis highlights the focal and hetero-
geneous circulation of sand fly–borne pathogens and confirms 

S8-2-1
CANINE LEISHMANIASIS: AN INFECTION CAUSED BY 
VARIOUS LEISHMANIA SPECIES
Gaetano Oliva
University of Naples Federico II
Keywords: Canine leishmaniosis; Leishmania species 

Canine leishmaniasis (CanL) is a vector borne disease caused 
by protozoa of the genus Leishmania and transmitted by phle-
botomine sandflies. Although Leishmania infantum represents 
the primary etiological agent of CanL in the Mediterranean ba-
sin and many endemic regions worldwide, dogs can be naturally 
infected by several other Leishmania species, revealing a more 
complex epidemiological scenario. In the Old World, Leishma-
nia tropica and Leishmania major, primarily human cutaneous 
leishmaniasis agents, have been sporadically detected in dogs 
in the Middle East and North Africa (Baneth et al., 2017. Parasit 
Vectors . 10(1):113 2017; Maurelli et al., 2024. Parasit Vectors. 
17(1):333). These infections are often subclinical or associated 
with mild dermatological signs, and serological responses may 
differ from those observed in L. infantum infections, further com-
plicating diagnosis. Dogs have been found infected with species 
traditionally associated with human tegumentary leishmaniasis 
also in the Americas, including Leishmania braziliensis, Leish-
mania amazonensis, Leishmania mexicana, and related species 
(Lago et al., 2019. PLoS Negl Trop Dis.;13(7):e0007532; Lago 
et al., 2023. Pathogens.12(8):981; Dantas Torres, 2024. Parasit 
Vectors. 17(1):198). Molecular and histopathological studies 
have demonstrated that dogs infected with L. braziliensis may 
develop cutaneous or mucocutaneous lesions and may harbor 
parasites genetically similar to those isolated from humans, 
suggesting a potential role in local transmission cycles. Like-
wise, natural infections with L. amazonensis have been reported 
in dogs, sometimes with a higher prevalence than L. infantum in 
specific endemic areas, emphasizing the need for species level 
identification in diagnostic protocols (Sanches et al., 2016. Rev 
Bras Parasitol Vet, 25(4):465-469). The role of dogs in L. don-
ovani transmission remains under investigation both in Indian 
subcontinent and in Africa. Recent evidence of positive xenodi-
agnosis demonstrated that dogs can carry L.donovani and can 
be infectious to Phlebotomous argentipes (Kushwaha et al., 
2024. Emerg Infect Dis. 30(12):2604-2613). The clinical pre-
sentation of CanL caused by non infantum species is variable 
and may overlap with classical visceral leishmaniasis or remain 
limited to tegumentary involvement. Molecular techniques such 
as PCR and sequencing are therefore essential for accurate di-
agnosis and epidemiological surveillance. 
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Although non-pathogenic for mammals, it shares key biologi-
cal features with pathogenic Leishmania species, making it a 
valuable tool for both basic and applied studies. L. tarentolae 
is widely used as a eukaryotic expression system for the pro-
duction of recombinant proteins, including antigens from a va-
riety of pathogens (e.g. Rift Valley virus, Lassa virus). Thanks to 
its ability to perform mammalian-like post-translational modifi-
cations, combined with low production costs, ease of culture, 
and high scalability, it represents an excellent platform for the 
development of serodiagnostic tools. Beyond its role as a re-
combinant protein expression system, L. tarentolae is emerging 
as a promising platform for vaccine development. In our recent 
study, we explored a novel approach based on freeze-dried par-
asites, aiming to develop a stable and easy-to-use vaccine for-
mulation. We first optimized a method to preserve the parasites 
through freeze-drying, and then evaluated their ability to protect 
mice against Leishmania infantum infection. In vitro, freeze-
dried parasites were readily taken up by immune cells and were 
able to trigger an inflammatory response. In vivo, vaccinated 
mice showed a significant reduction in parasite load in liver and 
spleen, even without the use of specific adjuvants. Protection 
was associated with increased IFN-γ production, while T cell 
activation appeared more limited than expected. Interestingly, 
the route of administration influenced the type of immune re-
sponse: injected vaccines induced stronger systemic antibody 
responses, whereas oral immunization mainly stimulated mu-
cosal immunity. These results suggest that freeze-dried L. taren-
tolae can provide protection against L. infantum in a simple and 
effective way, representing a practical step toward the develop-
ment of stable, low-cost vaccines, particularly suitable for re-
source-limited settings.
Overall, this protozoan parasite represents a “platform” that 
can bridge vaccine development and diagnostics, opening new 
perspectives for translational applications within a One Health 
framework.

dogs as key reservoirs for L. infantum but limited sentinels for 
phleboviruses (3). These findings support the necessity of inte-
grated One Health surveillance strategies combining entomo-
logical, veterinary and public health data to better assess and 
mitigate the risk of sand fly–borne diseases in Italy. “The CLI-
MOS consortium is co-funded by the European Commission 
grant 101057690 and UKRI grants 10038150 and 10039289. 
CLIMOS is one of the six Horizon Europe projects, BlueAdapt, 
CATALYSE, CLIMOS, HIGH Horizons, IDAlert, and TRIGGER, 
forming the Climate Change and Health Cluster.”
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Canine leishmaniosis (CanL), caused by Leishmania infantum, 
is an emerging global zoonosis. Its pathogenesis is marked by 
chronic inflammation and fatal immune-complex-mediated 
glomerulonephritis (Roura et al., 2020. J. Small Anim. Pract., 
61: 1-13). The non-pathogenic, saurian-associated Leishmania 
tarentolae has emerged as a promising candidate for immuno-
prophylaxis (Mendoza-Roldan et al., 2024. PLoS Pathog., 20: 
e1012598). However, in vivo evidence of natural cross-protec-
tion in dogs remains scarce. This study evaluated the immuno-
logical and clinical outcomes of L. tarentolae pre-exposure fol-
lowed by L. infantum challenge in the canine model.
Fourteen purpose-bred Beagle dogs were allocated into three 
groups. Group 1 (G1, n=5) and Group 2 (G2, n=4) were pre-im-
munized with L. tarentolae (Mendoza-Roldan et al., 2024. PLoS 
Pathog., 20: e1012598), and subsequently challenged with L. 
infantum intravenously (G1) or intradermally (G2). Group 3 (G3, 
n=5) served as an unimmunized, L. infantum-infected control. 
Dogs were monitored longitudinally for 13.5 months through 
clinical, clinicopathological, molecular, and serological evalu-
ations. Furthermore, in vitro cytokine responses of peripheral 
blood mononuclear cells (PBMCs) were assessed. 
Pre-exposure with L. tarentolae did not confer sterilizing immu-
nity but significantly modulated host responses and prevented 
renal damage. Unimmunized controls (G3) developed progres-
sive systemic inflammation and severe proteinuria (UPC up to 
1.75). Conversely, pre-immunized dogs (G1 and G2) success-
fully maintained stable renal function despite active system-
ic L. infantum infection. The intravenous challenge (G1) drove 
high parasitic loads and marked hyperglobulinemia without ab-
rogating renal protection. Strikingly, the intradermal route (G2) 
yielded the optimal prophylactic outcome, resulting in the low-
est parasitic loads, minimal inflammatory shifts, and a highly 
controlled humoral response (Roatt et al., 2012. PLoS ONE, 7: 
e49780). Cytokine profiling in pre-immunized dogs revealed in-
termittent pro-inflammatory activation and variable regulatory 
IL-10 expression, favoring tissue tolerance. Prior exposure to L. 
tarentolae may safely mitigate severe clinicopathological con-
sequences and prevent fatal immune-complex glomerulone-
phritis (Santos et al., 2024. Vet. Res. Commun., 48: 2243-2261). 
Overall, this is the first study to detail the longitudinal clinico-
pathological and immunological profile of L. infantum infection 

S8-2-4
IN VIVO AND IN VITRO EVALUATION OF ANTI-LEISHMANIA 
DRUG RESISTANCE IN DOGS FROM EMILIA ROMAGNA 
REGION
Francesco Dondi
Dipartimento di Scienze Mediche Veterinarie, Università di Bologna
Keywords: anti-leishmanial drugs resistance, in vitro tests, ter-
apeutic protocol 

Canine leishmaniasis, mainly caused by Leishmania infantum, 
is an endemic zoonotic disease in the Mediterranean area and 
represents a major concern for both veterinary medicine and 
public health. In recent years, the widespread and prolonged 
use of anti-leishmanial drugs has increased concern regarding 
the emergence of drug resistance, a phenomenon already ex-
tensively documented in humans but still poorly investigated 
in dogs. The development of resistant strains may compromise 
therapeutic efficacy in canine patients and promote cross-resis-
tance to compounds that are also essential in human medicine.
The aim of the present study was to evaluate the epidemiology 
of anti-leishmanial drug resistance in Italian dogs affected by 
leishmaniasis through the in vitro assessment of parasite sus-
ceptibility to the main drugs currently used in veterinary clini-
cal practice. Dogs diagnosed with leishmaniasis according to 
the international LeishVet guidelines and referred to the Veteri-
nary hospital of the Department of Veterinary Medical Sciences 
(Alma Mater Studiorum – University of Bologna, Italy) between 
March 2023 and October 2024 were enrolled in the study. For 
each patient, signalment, historical, clinical, clinicopathologi-
cal, and therapeutic data were collected together with the re-
sults of serological, cytological, and molecular diagnostic tests. 
Patients were subsequently monitored over time to evaluate 
therapeutic response, disease relapse, and treatment failure.
Leishmania spp. isolates obtained from biological samples were 
cultured in vitro as promastigotes and subjected to drug sus-
ceptibility testing against allopurinol, meglumine antimoniate, 
miltefosine, amphotericin B, and pentamidine. The results were 
correlated with the patients’ therapeutic history, the presence 
of immune-complex-mediated damage, renal function, disease 
stage, and clinical response to treatment.
The study confirms that anti-leishmanial drug resistance in dogs 
is a complex and multifactorial phenomenon influenced by both 
intrinsic parasite characteristics and host- and treatment-relat-
ed factors. In particular, repeated exposure to anti-leishmanial 
drugs and the use of multiple therapeutic protocols may con-
tribute to reduced parasite susceptibility to treatment. Fur-
thermore, the possibility of cross-resistance involving drugs of 
critical importance in human medicine highlights the relevance 
of epidemiological surveillance of resistance also in veterinary 
medicine.
The findings underline the importance of a rational and stan-
dardized therapeutic approach based on international guide-
lines, combined with continuous clinical and laboratory moni-
toring of affected dogs. Further studies involving a larger number 
of isolates and integrating genomic and proteomic analyses may 
help clarify the molecular mechanisms underlying drug resis-
tance and improve future therapeutic and control strategies for 
canine leishmaniasis.
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in the canine model. In addition, pre-exposure to L. tarentolae 
may act as a disease-modifying agent, cross-protecting dogs 
against severe clinicopathological consequences, particularly 
renal damage, thus potentially representing a next-generation 
leishmanial immune-therapy, administered via the intradermal 
route.
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techniques exist, it is difficult to raise a clinical suspicion due 
to the wide range of differential diagnoses that range from respi-
ratory pathologies (parasitic and non-parasitic) to neurological 
and ophthalmic pathologies and those related to haemorrhagic 
diathesis.

S9-1
PARASITIC AND INFECTIOUS DISEASES IN DOGS AND 
CATS: CLINICAL IMPLICATIONS
Stefano Bo1, Luigi Venco2

1Libero professionista, Ambulatorio Vet Ass Bo-Ferro Torino; 
2Dipartimento Scienze veterinarie, Università degli Studi di 
Torino Grugliasco (TO)
Keywords: Parasitic diseases of Dog and cat, infectious diseas-
es of dog and cat, Clinics

In the field of veterinary medicine, numerous infectious diseases 
of viral and parasitic origin pose significant diagnostic challeng-
es in both dogs and cats. In particular, among feline diseases, 
FeLV and FIP represent two of the conditions most frequently 
associated with significant complexity in the diagnostic process.
The feline leukaemia virus (FeLV) is an RNA gammaretrovirus 
which, via reverse transcriptase, integrates its genome as a 
provirus into the host’s DNA, allowing the infection to persist. 
It predominantly affects haematopoietic and lymphoid tissues, 
inducing cytoproliferative and cytosuppressive conditions with 
marked immune dysregulation. Although prevalence has de-
creased compared to the past thanks to diagnostic tests, vacci-
nation and isolation of positive individuals, the infection remains 
widespread, with a prevalence in Italy of around 10%. The infec-
tion can take abortive, progressive, regressive or latent forms, 
with varying clinical and prognostic implications. Diagnosis is 
based on antigenic tests (p27) and molecular methods (PCR/
RT-PCR) for the identification of the circulating virus and the 
provirus, which are essential for the correct classification of the 
infection and its clinical and epidemiological management.
Feline infectious peritonitis (FIP) is a complex condition whose 
diagnosis is particularly difficult due to the multifaceted nature 
of the disease, the absence of a single reliable test, and the over-
lap of clinical and laboratory findings with other inflammatory or 
infectious conditions. Diagnosis therefore requires an integrated 
approach combining clinical data, laboratory tests, imaging and, 
where possible, molecular or histological tests to demonstrate 
the presence of feline coronavirus (FCoV) in affected tissues. 
Non-effusive forms present the greatest challenge, due to the 
scarcity of diagnostic materials and the low specificity of mo-
lecular tests. Recent studies suggest that biomarkers such as 
acid α1-glycoprotein (AGP) and machine learning models may 
improve diagnostic accuracy, but no single parameter is conclu-
sive on its own. A combined approach and clinical re-evaluation 
over time therefore remain essential.
Although parasitic diseases in dogs and cats present various 
clinical nuances depending on the individual host-parasite inter-
action, and whether the host is a reservoir or not, two diseases 
have the greatest clinical impact. Leishmaniasis and canine An-
giostrongylosis pose a serious risk, defined as event frequency 
(given their nationwide distribution) multiplied by event severity.
In canine leishmaniasis, the main clinical challenge facing vet-
erinarians is intercepting asymptomatic or subclinical forms. 
No test can rule out an ongoing infection. In fact, dogs with an 
adequate immune response have antibody titers below the cut-
off, and even the combination of direct methods (IFAT-ELISA for 
antibody detection) and direct methods (qPCR bone marrow) 
do not guarantee that the dog is infected even if the results are 
negative.
As regards canine Angiostrongylosis, the spectrum of clinical 
manifestations is very broad, as the fox is the normal reservoir 
of the parasite, and even if sensitive and effective diagnostic 
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S9-3
DIAGNOSTIC, THERAPEUTIC, AND PROPHYLACTIC 
RATIONALE: A COMPARATIVE ANALYSIS OF INFECTIOUS 
DISEASE AND PARASITOLOGICAL APPROACHES
Ezio Ferroglio1, Stefano Bo2, Paola Dallara3

1Dipartimento di Scienze Veterinarie, Università di Torino; 
2Ambulatorio Veterinario Ass. Bo-Ferro, Torino; 3Dipartimento 
di Medicina Veterinaria e Scienze Animali, Università degli Studi 
di Milano
Keywords: virus, bacteria, parasite, treatment, vaccination, 
prophylaxis

The clinical management of canine and feline diseases requires 
a constant balance between therapeutic urgency and method-
ological rigor. This paper analyzes the conceptual differences 
and operational synergies between the infectious disease and 
parasitological approaches, focusing on the pathway leading 
from suspected aetiology to clinical resolution.
In the field of infectious diseases, the diagnostic rationale has 
progressively evolved toward targeted pathogen identification 
through culture-based methods, direct detection assays, rapid 
diagnostic tests, and molecular techniques, thereby moving be-
yond a purely symptom-based approach. Such diagnostic preci-
sion represents the essential prerequisite for rational therapeutic 
decision-making: in bacterial diseases, antimicrobial selection 
should, whenever possible, be guided by antimicrobial suscep-
tibility testing and by the principles of antimicrobial stewardship, 
with the aim of limiting the emergence of antimicrobial resis-
tance. In viral diseases, by contrast, pharmacological interven-
tion often remains restricted to the management of secondary 
complications or to the use of specific antiviral agents, whose 
application is still limited to selected clinical settings.
Within this framework, vaccination emerges as a central and 
irreplaceable preventive strategy, particularly for diseases of 
viral aetiology, in which post-infection treatment is frequently 
delayed or ineffective. In parasitology, conversely, prophylaxis 
relies predominantly on periodic chemoprophylactic protocols, 
especially against pathogens with zoonotic potential. Although 
interest in antiparasitic immunoprophylaxis has increased in re-
cent years, the vaccines currently available remain limited to a 
relatively small number of parasitic diseases.

S9-2
HOW PARASITIC AND INFECTIOUS DISEASES OF DOGS 
AND CATS ARE CHANGING: EMERGENCE AND RE-
EMERGENCE
Nicola Decaro, Domenico Otranto
University of Bari Aldo Moro, Department of Veterinary 
Medicine, Valenzano, Italy
Keywords: Parasitic diseases of Dog and cat, infectious diseas-
es of dog and cat, Epidemiology

Over the last decades, the epidemiology of parasitic and infec-
tious diseases of dogs and cats has undergone profound chang-
es, including the introduction of new pathogens and shifts in the 
geographical distribution of known agents. Interpreting these 
phenomena is complex and depends on the quality of research 
in defining “emergence” or “re-emergence”, an issue complicat-
ed by the proliferation of low-quality publications. Major drivers 
of these changes include climate change, increased movement 
of companion animals, urbanization, ecosystem alterations, 
and intensified interactions among wildlife, domestic animals, 
and humans. Vector-borne diseases (VBDs) show the most ev-
ident changes. For example, canine leishmaniosis by Leishma-
nia infantum has expanded into central and northern Europe due 
to the spread of sand fly vectors and infected dogs. Similarly, 
cardiopulmonary and subcutaneous dirofilariosis (Dirofilaria 
immitis and Dirofilaria repens) has increased in prevalence and 
spread to new regions, including urban areas, following mos-
quito distribution. Conversely, the introduction of fast-acting 
ectoparasiticides (e.g., isoxazolines) has reduced tick-borne 
diseases, although new pathogens may emerge from wild-
life reservoirs (e.g., Babesia vulpes, Babesia banethi). Several 
nematode infections are increasingly recognized as emerging, 
including zoonotic filarioses and feline respiratory nematodes. 
The identification of Troglostrongylus brevior as distinct from 
Aelurostrongylus abstrusus, and its transmammary transmis-
sion, has reshaped knowledge of feline lungworms. In addition 
to parasites, viral and bacterial diseases are showing new epi-
demiological patterns. Pet movement, adoption from endemic 
areas, and illegal trade have facilitated the spread of pathogens 
such as canine adenovirus, canine influenza virus H3N2, and 
new parvovirus variants. Longer lifespans and closer contact 
with wildlife have increased exposure to pathogens such as 
orthopoxviruses, atypical lyssaviruses, and leptospirae. Some 
viruses show increased virulence (e.g., caliciviruses) or expand-
ed host range (e.g., canine distemper virus and parvoviruses). 
Canine coronavirus has also shown potential zoonotic adapta-
tion. Overall, these diseases are shifting from stable patterns to 
dynamic scenarios characterized by geographical expansion, 
prolonged transmission seasons, increased infection pressure, 
broader host range, and higher zoonotic risk. Prevention through 
vector control, regular antiparasitic treatments, surveillance, 
and a One Health approach is essential. Molecular diagnostics 
have also revealed frequent co-infections, contributing to more 
complex clinical management.
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S9-4 ANTIBIOTIC OR ANTIPARASITIC: WHICH ONE RESIST 
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Silvia Piva1, Frederique Beugnet2
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Infectious and parasitic diseases in dogs and cats are a ma-
jor challenge in veterinary practice, increasingly complicated 
by antimicrobial resistance (AMR). While antibiotic resistance 
(ABR) and antifungal resistance are recognized global threats 
within a One Health framework, antiparasitic resistance is well 
documented in livestock but remains less characterized in com-
panion animals. This presentation compares these phenomena 
from infectious disease and parasitological perspectives, fo-
cusing on selection mechanisms, dissemination, clinical im-
pact, and One Health implications.
In small animals, multidrug-resistant bacteria such as Staphy-
lococcus pseudintermedius, Enterococcus spp., Enterobacte-
rales, and Pseudomonas aeruginosa are increasingly reported. 
Major drivers include inappropriate antimicrobial use and hori-
zontal transfer of resistance genes, leading to therapeutic fail-
ure, limited treatment options, and zoonotic risks.
By contrast, antiparasitic resistance in companion animals re-
mains limited. Unlike livestock systems, where frequent mass 
treatments create strong selection pressure, many dogs and 
cats are untreated or treated infrequently. In addition, stray and 
wild carnivores maintain reservoirs of susceptible parasites. 
Consequently, resistance has emerged only in specific situa-
tions. Flea resistance in Ctenocephalides felis appeared after 
decades of intensive insecticide use. Among ticks, acaricidal 
resistance has only been confirmed in Rhipicephalus sanguine-
us in Central America. For endoparasites, macrocyclic lactone 
resistance in Dirofilaria immitis remains largely confined to the 
USA. More recently, multidrug resistance in Ancylostoma cani-
num and praziquantel resistance in Dipylidium caninum have 
been reported, especially in greyhound breeding and training 
facilities exposed to intensive treatments.
Resistance mechanisms in parasites mainly involve mutations 
of drug targets and enhanced detoxification pathways. Unlike 
bacteria, protozoa and metazoan parasites do not exchange re-
sistance genes horizontally, limiting interspecies spread. Most 
parasites are also host-specific, so antiparasitic use in animals 
generally has limited One Health impact, except for zoonotic 
protozoa such as Toxoplasma gondii, Cryptosporidium spp., and 
Giardia spp.
Diagnostic tools for ABR are standardized, whereas detection 
of antiparasitic resistance remains parasite-specific. Antimicro-
bial stewardship is therefore essential in veterinary medicine. 
Prevention of antiparasitic resistance should instead rely on 
parasite biology, transmission patterns, reservoir hosts, and ep-
idemiological risk assessment. In conclusion, both antimicrobi-
al and antiparasitic resistance represent evolving challenges for 
veterinary clinicians. Integrated surveillance, interdisciplinary 
collaboration, and responsible therapeutic use are essential 
to preserve treatment efficacy and ensure sustainable disease 
control.
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S10-2
DERMATOPHYTES AT THE HUMAN–ANIMAL INTERFACE: 
DIAGNOSIS AND INTEGRATED MANAGEMENT
Terenzio Cosio1, Mara Miglianti2

1Università Cattolica del Sacro Cuore; 2Department of 
Veterinary Medicine, University of Bari
Keywords: Dermatophytose; Mycotic diseases; One Health 

Dermatophytoses represent a particularly valuable area of di-
alogue between human and veterinary medicine, as the same 
aetiological agents may acquire different meanings depending 
on the host, epidemiological context, clinical presentation, and 
risk of transmission. This session will provide a comparative 
perspective on dermatophyte infections in humans and ani-
mals, highlighting similarities and differences in classification, 
clinical presentation, and diagnostic and therapeutic approach-
es. Epidemiology, the species involved, routes of transmission, 
and the role of animal reservoirs will be discussed, with par-
ticular attention to the practical value of dermatophyte identi-
fication. The main screening and diagnostic approaches used 
in the two settings will also be compared, from conventional 
methods to molecular techniques, with discussion of their in-
dications, limitations, and operational implications. A specific 
focus will be dedicated to antifungal susceptibility, differences 
between human and veterinary treatment, the management 
of difficult, recalcitrant, or recurrent forms, and the control of 
sources of reinfection. The session will finally examine available 
guidelines, key gaps in implementation, emerging species, and 
unmet needs in diagnosis, treatment, and organisation. Through 
dialogue between medical and veterinary perspectives, the ses-
sion aims to provide practical tools for interpreting dermatophy-
toses as shared infections, in which accurate diagnosis, appro-
priate treatment, and transmission control require a genuinely 
integrated approach.

S10-1
CANDIDOZYMA AURIS BEYOND HUMANS
Edward Willison1, Andrea Grassi2

1University of Genoa, Department of Surgical Sciences and 
Integrated Diagnostics (DISC); IRCCS Azienda Ospedaliera 
Metropolitana, Genoa, Italy; 2Experimental Zooprophylactic 
Institute of Lombardy and Emilia-Romagna (IZSLER), Pavia 
Territorial Section, Pavia, Italy
Keywords: Candidozyma auris, Emerging pathogen, One health

Candidozyma (Candida) auris is an emerging yeast pathogen 
first identified in 2009 in Japan. In less than two decades, it has 
rapidly spread across six continents through the emergence 
of at least six genetically distinct clades, each displaying clear 
geographic structuring. This unprecedented global dissemi-
nation has been accompanied by numerous healthcare-asso-
ciated outbreaks, with localized clusters in several countries 
progressing toward endemic transmission. This microorganism 
exhibits remarkable adaptive capabilities, including thermotol-
erance, osmotolerance, and persistence on both biotic and abi-
otic surfaces. Of particular concern is its resistance to multiple 
classes of antifungal agents, which significantly limits therapeu-
tic options. These features, combined with its ability to colonize 
human skin and to transmit efficiently between individuals and 
within healthcare environments, have contributed to its recog-
nition as a major nosocomial pathogen responsible for invasive 
infections associated with high mortality rates (Jon Salman-
ton-García et al., 2026. CMI, 32(3):374-81). Despite its clinical 
relevance, many aspects of C. auris biology remain poorly un-
derstood, including its evolutionary origins, ecological niches, 
and environmental reservoirs. This session aims to provide a 
comprehensive, 360-degree overview of this pathogen, expand-
ing beyond the traditional view of C. auris as a strictly hospi-
tal-associated organism by adopting a One Health perspective.
Key characteristics underlying the success of C. auris as an 
emerging global health urgent threat will be discussed, including 
its microbiological features, mechanisms of antifungal resis-
tance, diagnostic challenges, and clinical management issues. 
An overview of its current epidemiological landscape, with a fo-
cus on Europe and Italy, will be provided.
In addition, we will explore the leading hypotheses regarding 
the origin of C. auris, including environmental and climate-relat-
ed drivers, and review recent findings on its complex ecology. 
Emerging and novel evidence on its presence and persistence in 
natural and animal reservoirs, as well as potential transmission 
pathways between environmental, animal, and human com-
partments, will be critically examined.
By integrating clinical, microbiological, and ecological perspec-
tives, this session seeks to provide a more complete under-
standing of C. auris and to highlight the importance of a multidis-
ciplinary approach for its surveillance, prevention, and control.
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EMERGING FILAMENTOUS FUNGI: NEW SPECIES, NEW 
CHALLENGES
Talita Bordoni1, Fabio Buffoli2
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Filamentous fungi are recognized as some of the most signifi-
cant opportunistic pathogens in both human and veterinary 
medicine, particularly in the context of immunosuppression, 
environmental exposure, and improved diagnostic awareness. 
Despite this growing relevance, veterinary medicine still lags be-
hind human healthcare in terms of diagnostic tools, therapeutic 
options, and epidemiological surveillance (Elad & Segal, 2018. 
Front. Microbiol., 9: 1303). Among filamentous fungi, Asper-
gillus spp. represent a paradigmatic example of a well-known 
pathogen facing new and evolving challenges. Aspergillus spe-
cies are ubiquitous molds capable of causing a wide spectrum 
of diseases, ranging from allergic conditions to invasive and 
systemic infections in both humans and animals (Segal, 2009. 
N. Engl. J. Med., 360: 1870–1884). In recent years, the recog-
nition of cryptic species within the genus has reshaped our un-
derstanding of Aspergillus infections. These species may exhibit 
distinct antifungal susceptibility profiles and are often difficult to 
identify using conventional diagnostic methods, with potential 
implications for clinical management and treatment outcomes 
(Fernández-Pittol et al., 2022. Rev. Iberoam. Micol., 39: 44–49). 
In the last ten years human aspergillosis in the US has been in-
creasing by 5% annually with peaks in the 2022 following the 
SARS-CoV-2 pandemic, due to Covid associated pulmonary as-
pergillosis (CAPA), which shed light to co-infections of viruses 
and fungi (Morgan Bustamante et al., 2026. Open Forum Infect. 
Dis., 13(3): ofag094). While serology, molecular techniques, 
and high-resolution imaging are routinely employed in human 
medicine, their availability in veterinary practice is limited with 
cultural exams remaining the most cost-effective tests yet. An-
tifungal sensitivity testing, although improved, remains complex 
and time-consuming, often performed in highly specialized cen-
ters only. Similarly, while many new antifungal drugs have been 
under investigation for human invasive mycosis, animal therapy 
is often constrained by cost, availability, and pharmacokinetic 
considerations, which may hinder optimal management (Elad 
& Segal, 2018. Front. Microbiol., 9: 1303). Beyond Aspergillus, 
other filamentous fungi such as Scedosporium spp. and Fusari-
um spp. are emerging as opportunistic pathogens, especially in 
people with cystic fibrosis (CF) and hematologic patients and 
zygomycetes which caused severe outbreaks of mucormycosis 
in India (Milanov et al., 2026. J. Fungi, 12: 195). These infections 
are likely underdiagnosed, misidentified and are frequently as-
sociated with intrinsic resistance to multiple antifungal agents 
(Gonçalves et al., 2016. Mycoses, 59: 198–219). In conclusion, 
filamentous fungal infections represent an evolving and likely 
underestimated field. Increased awareness, improved diag-
nostic capabilities, and a One Health approach are essential to 
understand and manage these infections in a rapidly changing 
landscape.

S10-3
IATROGENIC FUNGAL INFECTIONS: WHEN TREATMENT 
OPENS THE DOOR TO FUNGI
Paola Orlandini1, Fabio Artosi2

1San Marco Veterinary Clinic and Laboratory, Veggiano, Padua; 
2Università degli studi Roma Tor Vergata
Keywords: Iatrogenic fungal infections; Immunosuppressive 
therapy; IL-17 axis inhibition 

Iatrogenic fungal infections are an increasingly relevant issue 
in both veterinary and human medicine, as several therapeutic 
strategies, although essential for the control of immune-mediat-
ed or inflammatory diseases, may substantially alter antifungal 
host defence. This risk is not limited to broad systemic immu-
nosuppression, but also includes the selective inhibition of im-
mune pathways involved in maintaining cutaneous and mucosal 
barrier immunity.
In dogs, cutaneous opportunistic invasive fungal infections are 
usually caused by ubiquitous environmental saprophytic fun-
gi, which may enter through traumatised skin, contaminated 
wounds or, less frequently, disseminate from other primary sites. 
Clinically, they typically present as single or multiple cutaneous 
or subcutaneous nodules, either intact or ulcerated, often in-
volving areas exposed to environmental contamination, such as 
distal limbs and the nasal region. Although uncommon in immu-
nocompetent animals, these infections have been increasingly 
reported in dogs receiving immunosuppressive therapy, partic-
ularly ciclosporin A, with or without systemic glucocorticoids. 
However, additional predisposing factors remain poorly defined, 
and available studies have not identified consistent clinical, lab-
oratory or treatment-related predictors. Increased neutrophil 
counts and derived inflammatory indices, such as the neutro-
phil-to-lymphocyte ratio and neutrophil-to-monocyte ratio, may 
represent useful adjunctive markers for monitoring dogs at risk, 
although their clinical value requires further confirmation.
In human medicine, a paradigmatic example is provided by 
monoclonal antibodies targeting the IL-17 axis, which are widely 
used in psoriasis. Inhibition of IL-17A and IL-17F provides sub-
stantial clinical benefit, but interferes with a pathway that is cru-
cial for mucocutaneous antifungal defence, thereby increasing 
the risk of superficial fungal infections, particularly candidiasis. 
Clinical observations in patients treated with bimekizumab have 
documented a relevant frequency of oral candidiasis during the 
early phase of therapy, while individual reports suggest that clin-
ically overt dermatophytosis may also occur after treatment 
initiation. These findings support the value of pre-treatment 
assessment and targeted monitoring, including investigation of 
subclinical cutaneous or mucosal fungal infections in selected 
patients.
This session will provide a comparative perspective on treat-
ment-associated fungal infections across veterinary and human 
medicine, addressing the underlying immunological mecha-
nisms, clinical presentations, screening approaches and poten-
tial surveillance strategies. Particular attention will be given to 
diagnostic and preventive unmet needs, with the aim of promot-
ing earlier recognition of at-risk patients and integrating fungal 
infection management into therapeutic pathways based on im-
munosuppressive or immunomodulatory interventions.
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S11-2
THE SOCIAL PERCEPTION OF TICKS AND TICK-BORNE 
DISEASES IN BELLUNO (ITALY) AND GORENJSKA 
(SLOVENIA): VIEWS FROM ANTHROPOLOGY
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Ca’ Foscari University of Venice
Keywords: Perception of tick-borne diseases; context-based 
knowledge; One Health

The social sciences are not new to tick-borne disease (TBD) re-
search, but have mainly focused on risk perception, bite man-
agement and prevention measures. This study investigated 
what people think of ticks in relation to other animals and the 
environment more broadly, as the way we deal with diseases 
can be highly influenced by how we experience them within lo-
cally-specific economic, historical and environmental dynam-
ics. Research was conducted in 2023-25 in Belluno (BL) and 
Gorenjska (GR), selected for their evident similarities (e.g., both 
are endemic), but also their peculiar differences (e.g., sheep 
husbandry is absent in GR). 
A bilingual survey with 66 questions (56 close- and 10 open-end-
ed) was administered, via Google Forms and on paper, to adults 
living in BL and GR. Quantitative data were analyzed in Excel and 
R, and Nvivo was used for qualitative ones. Results were trian-
gulated with data from interviews and focus groups. Selected 
results are presented by study area and with close attention to 
the participants’ age to explore possible generational differenc-
es in living with ticks and TBD risk. 
The survey was completed by 2039 people (1636 in BL and 403 
in GR): 511 in group 18-37, 929 in 38-57, 555 in 58-77, 21 in 
78-97, 23 of unspecified age. In BL, concern for ticks and TBDs 
is higher (55% vs 39%), as well as tick-borne encephalitis vacci-
nation (62% vs 56%), even if GR respondents experienced more 
bites (10% vs 4%) and infection cases (10,5 vs 7%). 22% (vs 5%) 
of BL participants stopped going to the woods they used to visit, 
as they mostly associate ticks with roe deer (27% vs 3%), deer 
(20% vs 14%) and sheep (14% vs 0%). In GR, ticks are linked to 
dogs (34% vs 14%) and cats (11% vs 3%). In BL, a stronger as-
sociation is there between ticks and forest paths (68% vs 50%), 
uncultivated fields (63% vs 35%) and pastures (61% vs 47%). In 
GR, it is with bushes (84% vs 54%) and undergrowth with grass 
and shrubs (89% vs 72%). BL respondents disagree on whether 
ticks have always been around (50%) or have appeared more 
recently (50%), while the 85% of GR ones claim their long-term 
presence. In BL, the presence of ticks in the area is attributed to 
climate change (65%), reduction in haymaking (62%), increase 
in the number of ungulates (60%) and forest expansion (52%). 
In GR, climate change is the key factor (63%). Across all these 
questions, the only age-related significant variation is the weak-
er association between ticks and roe deer in the 18-37 group 
(20% vs 33% in the others). 
Our results suggest that local perceptions of ticks and TBDs 
are not age-specific. They are strongly shaped by collective 
memories and narratives, and are deeply embedded in large 
socio-ecological transformations that people may feel very vul-
nerable to, such as the decline of the primary sector in BL. A 
One Health approach to TBD management cannot ignore con-
text-dependent experiences and understandings of disease.

S11-1
THE JOURNEY INTO THE ECOLOGY AND DISTRIBUTION OF 
THE GENUS AMBLYOMMA IN SOUTHERN AFRICA
Luis Neves1, Darshana Morar-Leather2, Andeliza Frederik3

1University of Pretoria/Centro de Biotecnologia Universidade 
Eduardo Mondlane; 2Department of Veterinary Tropical 
Diseases, University of Pretoria; 3Department of Veterinary 
Tropical Diseases, University of Pretoria
Keywords: Sympatry, pheromones, mitochondrial markers 

The genus Amblyomma comprises an ecologically diverse group 
of hard ticks widely distributed across southern Africa, many of 
which remain poorly characterised despite their role as vectors 
of important pathogens. The current knowledge on their ecology, 
distribution, and species boundaries is reviewed and discussed. 
Patterns of sympatry and parapatry suggest that reproductive 
interference, mediated by species-specific attraction–aggrega-
tion–attachment (AAA) pheromones, may contribute to main-
taining species boundaries. Mitochondrial marker analyses 
(12S rRNA, 16S rRNA, COI, and cytb) reveal substantial intra-
specific variation within Amblyomma variegatum, while limited 
differentiation between A. variegatum and A. pomposum points 
to recent divergence and highlights the need for genome-wide 
approaches. We further report range expansions of Amblyom-
ma hebraeum and Amblyomma lepidum into areas occupied 
by other species, underscoring the importance of continued 
surveillance. To address these gaps, we propose an integrated 
framework combining extensive field sampling, genome-wide 
molecular analyses, pheromone characterisation, reproductive 
compatibility studies, and curated voucher-linked datasets. This 
approach aims to resolve taxonomic uncertainties, refine evolu-
tionary relationships, and strengthen the evidence base for un-
derstanding this medically and veterinary important genus.
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S11-4
EXPLORING THE MICROBIOMES OF TICKS TO INFER 
VECTOR COMPETENCE
Rua Khogali1,2,3*, Armanda Bastos3,4Dennis Getange1, Daniel 
Masiga1, Jandouwe Villinger1*
1International Centre of Insect Physiology and Ecology
icipe), Nairobi, Kenya; 2Parasitology and Parasitic Diseases, 
Department of Verterinary Medicine and Animal Production, 
Univeristy of Naples Federico II. Naples, Italy; 3Department 
of Zoology and Entomology, University of Pretoria,  Pretoria, 
South Africa; 4Hans Hoheisen Research Centre, Department 
of Veterinary Tropical Diseases, University of Pretoria, Pretoria, 
South Africa
Keywords: Tick microbime/Pathogen-endosymbiont interac-
tion/ Vector competence 

Ticks harbor complex microbial communities, including patho-
gens and endosymbionts that influence vector competence. 
However, the spatial organization and interactions of these 
microorganisms within tick tissues remain poorly understood. 
This study investigated tissue-specific microbiome composition 
and microbial interactions in Amblyomma gemma, Rhipiceph-
alus pulchellus, Hyalomma dromedarii, and Hyalomma rufipes 
collected from dromedary camels in Marsabit County, northern 
Kenya, using V1-V2 16S rRNA gene metabarcoding.
Across tick species, bacterial diversity varied significantly by 
tissue type, with haemolymph and saliva harboring the highest 
diversity, while salivary glands and midgut exhibited lower diver-
sity. Distinct tissue-specific microbial profiles were observed, 
with Coxiella endosymbionts predominating in Am. gemma and 
Rh. pulchellus, and Francisella endosymbionts dominating Hy-
alomma species, particularly in the salivary glands. Rickettsia 
africae and Rickettsia aeschlimannii were exclusively detect-
ed in Am. gemma and Hy. rufipes, respectively. Notably, these 
pathogens exhibited consistent negative correlations with 
dominant endosymbionts, including Coxiella, Francisella, and 
Wolbachia, suggesting potential competitive or inhibitory in-
teractions. Network analysis revealed tissue-specific keystone 
taxa with variable connectivity, highlighting their critical roles 
in structuring microbial communities. In contrast, Candidatus 
Midichloria mitochondrii displayed positive associations with 
R. aeschlimannii and Francisella endosymbionts in specific 
tissues, suggesting potential facilitative interactions. Environ-
mental and opportunistic bacteria, including Pseudomonas, 
Acinetobacter, and Corynebacterium, were widely distributed, 
particularly in haemolymph and saliva, indicating possible cir-
culation between host blood and tick tissues. Importantly, the 
V1-V2 region demonstrated superior resolution in distinguishing 
closely related Rickettsia species and Coxiella endosymbionts 
compared to the V3-V4 region.
Our findings highlight the importance of tissue-specific micro-
bial organization and interactions in shaping tick microbiomes 
and pathogen dynamics. These results provide new insights into 
the ecological and functional roles of symbionts and identify po-
tential keystone taxa as targets for innovative control strategies, 
including anti-microbiota vaccines.

S11-3
BRIDGING ANIMAL ECOLOGY AND PATHOGENS ECOLOGY: 
TOWARD INTEGRATED MONITORING OF WILDLIFE, TICKS, 
AND TICK-BORNE PATHOGENS THROUGH CAMERA TRAPS
Stefania Zanet, Ilaria Pastori, Alessandro Forti, Patricia Perin 
Parreira, Rachele Vada, Amir Reza Varzandi, Ezio Ferroglio
University of Torino, Department of Veterinary Sciences
Keywords: camera traps; tick-borne pathogens; wildlife moni-
toring 

Tick-borne zoonoses represent a growing public health concern, 
driven by land use changes, climate shifts, and modifications in 
wildlife community composition. Understanding the ecological 
drivers of tick abundance and pathogen transmission requires 
an integrated approach that bridges animal ecology and epide-
miology, as emphasized by emerging frameworks for integrated 
wildlife health monitoring [Cardoso et al., 2021. Res. Vet. Sci., 
144: 149-156]. Within these frameworks, the role of vertebrate 
host diversity and community structure as well as abundance 
and density is central. Cervidae are key maintenance hosts for 
adult Ixodes ricinus, while small mammals are essential for the 
development of immature tick stages. Reservoir competence 
further varies by host species, with rodents acting as prima-
ry reservoir hosts for Borrelia afzelii, passerine birds, acting as 
reservoir hosts for B. garinii and B. valaisiana, and roe deer for 
Babesia venatorum. Camera traps (CTs) have emerged as pow-
erful non-invasive tools for wildlife surveillance offering spatio-
temporally explicit information on host community composition 
and relative abundance. Evidence indicates that CT-derived 
host availability indices reliably reflect tick infestation pressure 
across habitats [Hofmeester et al., 2017. Front. Vet. Sci., 4: 
115], and that wildlife community composition shapes both tick 
density and tick-borne pathogen prevalence [Vada et al.,
2024. Animals, 14: 2749; Ferroglio et al., 2024. Transbound. 
Emerg. Dis., 2024: 4064855;  Iijima et al., 2025. Int. J. Parasitol. 
Parasites Wildl., 28: 101120; Esser et al., 2019. Int. J. Parasitol., 
49: 225-233]. Landscape heterogeneity and host diversity inter-
act to modulate tick-borne disease risk, in part through dilution 
effect mechanisms [Weilage et al., 2025. FEMS Microbiol. Ecol., 
101: fiaf088]. CT-based monitoring has also proven informative 
at the urban-wildlife interface, where small mammals mediate 
zoonotic spillover risk [Taylor et al., 2023. Wildl. Res., 50: 927-
938], and when combined with molecular pathogen detection, it 
enables assessment of zoonotic risk in relation to host commu-
nity structure [Vada et al., 2025. Front. Vet. Sci., 12: 1536260]. 
However, key reservoir species such as small mammals and 
passerine birds are often not adequately captured by CTs alone, 
and their monitoring requires ad hoc sampling methodologies. 
Integrating CT-based wildlife monitoring with acarological and 
molecular surveillance therefore represents a comprehensive 
One Health strategy for the assessment and management of 
tick-borne disease risk.
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S11-5
GENOMIC AND FUNCTIONAL INSIGHT ON BORRELIA 
BURGDORFERI SENSU LATO
Greta Bellinzona1, Sophie Melis1, Laura Mottarlini1,2, Luca 
Erriquez1, Adriana Vendramin1, Sofia Aigotti1, Vittorio Sambri3, 
Paola Prati4, Claudio Bandi5, Davide Sassera1,2

1Department of Biology e Biotechnology, University of Pavia, 
Pavia, Italy; 2Fondazione IRCCS Policlinico San Matteo, Pavia, 
Italy; 3Department Medical and Surgical Sciences (DIMEC), 
Alma Mater Studiorum University of Bologna, Italy; 4Istituto 
Zooprofilattico Sperimentale della Lombardia e dell’Emilia 
Romagna (IZSLER), Sede Territoriale di Pavia, Pavia, Italia; 
5Department of Biosciences, Pediatric Clinical Research 
Center Romeo ed Enrica Invernizzi, University of Milan, Italy
Keywords: Borrelia, tick-borne pathogens, host-pathogen inter-
actions 

Borrelia burgdorferi sensu lato are the causative agents of Lyme 
borreliosis, the most prevalent tick-borne disease in temperate 
regions. In Europe, and particularly in Italy, infection prevalence 
in tick populations can exceed 25%, underscoring the signifi-
cant public health burden of this pathogen. 
Despite its clinical relevance, genomic data for B. burgdorferi 
sensu lato remain limited beyond B. burgdorferi sensu stricto, 
particularly for prevalent Italian species such as B. lusitaniae. 
This gap reflects the challenges of in vitro culture, requiring ex-
pertise, long incubation times, and yielding low success rates, 
but is also caused by the complex nature of its genome. These 
limitations extend to functional biology: although B. burgdorferi 
sensu lato can colonize multiple host tissues, including skin, 
nervous system, and heart, causing a wide spectrum of clinical 
manifestations, the molecular mechanisms underlying tissue 
tropism and immune evasion are only partially understood. 
Addressing these challenges requires the integration of com-
plementary approaches spanning epidemiology, genomics, and 
structural biology. In this context, we implemented a whole ge-
nome amplification-based protocol that enables the recovery 
of Borrelia DNA directly from fresh ticks, bypassing the need 
for prolonged in vitro culture. We are applying this approach in 
an ongoing epidemiological study across northern Italy, aiming 
at generating novel insights into the diversity and distribution of 
circulating species.
While genomic data provide a critical foundation, they are not 
sufficient to elucidate the functional basis of host–pathogen in-
teractions. To bridge this gap, we leverage recent advances in 
protein structure prediction, specifically AlphaFold-Multimer, to 
systematically investigate potential interactions between Bor-
relia surface-exposed proteins and human proteins expressed in 
key tissues such as the skin, brain, and heart. This high-through-
put structural modelling framework will enable the identification 
of putative protein–protein interactions, offering novel hypothe-
ses on the molecular mechanisms driving immune evasion and 
Lyme disease pathogenesis.
Taken together, these findings are expected to provide a more 
comprehensive view of both the genetic diversity of circulating 
strains and the molecular basis of host–pathogen interactions. 
This combined perspective will contribute to a deeper under-
standing of Borrelia evolution, host adaptation, and pathogenic 
mechanisms.
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tion from a top-down intervention to a participatory, communi-
ty-driven model represents a scalable and sustainable strate-
gy for global health. Empowering indigenous women as health 
promoters may significantly improve long-term prevention and 
strengthen local health systems.
FUNDING: LR 19/96 REGIONE AUTONOMA DELLA SARDE-
GNA, ITALY – ANNUALITÀ 2024 E 2025/27

S12-1
ONE HEALTH COOPERATION PROJECTS ON PARASITIC 
DISEASES IN EMBERÁ INDIGENOUS COMMUNITIES 
(COLOMBIA): FROM EPIDEMIOLOGY TO COMMUNITY 
EMPOWERMENT (2024–2027)
Camila Gonzalez1, Paula Benitez-Bolívar1, Antonio Varcasia2, 
Simona Gabrielli3

1Department of Biological Sciences, Universidad de los Andes, 
Bogotá, Colombia; 2Department of Veterinary Medicine, 
University of Sassari, Sassari, Italy; 3Department of Public 
Health and Infectious Diseases, Sapienza University, laboratory 
affiliated to Istituto Pasteur Italia-Fondazione Cenci Bolognetti, 
Rome, Italy
Keywords: Indigenous communities; parasites; One Health 

Parasitic and zoonotic diseases remain a major public health 
concern in rural and indigenous communities of Latin America, 
where limited access to healthcare, poor sanitation, and close 
human–animal interactions facilitate transmission. In Colom-
bia, these conditions disproportionately affect vulnerable pop-
ulations, particularly children and indigenous groups. In 2024, a 
One Health cooperation project was implemented in Emberá in-
digenous communities in the north-western region of the coun-
try to assess epidemiological patterns and develop integrated 
prevention strategies. Building on these findings, a follow-up 
project (2025–2027, EMBRACE) was designed to strengthen lo-
cal capacity through training and empowerment, with a specific 
focus on indigenous women. 
The 2024 project was conducted in rural Emberá communities 
in the department of Risaralda and included: (i) an epidemio-
logical survey, (ii) strengthening of local health facilities through 
training and diagnostic support, and (iii) health education inter-
ventions based on an edutainment approach targeting school-
age children. The EMBRACE project (2025–2027), developed 
as a continuation, focuses on Emberá-Chamí indigenous com-
munities and includes: (i) a 150-hour interuniversity theoreti-
cal-practical training course for community members, partic-
ularly young women; (ii) on-site practical activities integrated 
with local healthcare structures; and (iii) development of multi-
lingual, accessible educational materials to ensure sustainabil-
ity and scalability. 
The 2024 project provided updated epidemiological evidence 
from Emberá indigenous communities, highlighting a high bur-
den of intestinal parasitic infections. A cross-sectional sur-
vey involving nearly 200 individuals showed high prevalence 
of soil-transmitted helminths, particularly Trichuris trichiura 
(~65%) and Ascaris lumbricoides (~47%), with polyparasitism 
observed in approximately 30–35% of the population. Molecu-
lar analyses identified Plasmodium spp. infections in a limited 
number of individuals (5%). These findings informed target-
ed interventions, including strengthening diagnostic capacity 
and conducting culturally adapted health education activities. 
These activities improved awareness and engagement within 
the communities. The EMBRACE project builds on these results 
by shifting towards a community-based empowerment model, 
showing high participation and acceptability, particularly among 
indigenous women, and improved accessibility to training 
through blended (offline/online) learning approaches.
These integrated projects demonstrate how a phased One 
Health approach, from epidemiological assessment in Emberá 
communities to community empowerment, can enhance the 
control of parasitic diseases in vulnerable settings. The transi-
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S12-3
BEYOND THE BINARY: GENDER, LEADERSHIP, AND THE 
EDI EVOLUTION IN THE WAAVP
Nichola Calvani1, Cinzia Cantacessi2

1The University of Sidney, Australia; 2Cambridge University
Keywords: Visibility, intersectionality, early career researchers
 
There is no science without equity, diversity and inclusion (EDI). 
In parasitology, where research is inherently global and often 
centred on the world’s most vulnerable communities, EDI not 
only shapes careers, but the direction and impact of the re-
search itself.
Ahead of the 2023 World Association for the Advancement of 
Veterinary Parasitology (WAAVP) conference in Chennai, the 
WAAVP EDI sub-committee conducted the first formal analysis 
of equity within the society to establish a benchmark for prog-
ress. This analysis identified clear gender imbalances in lead-
ership and recognition, reflecting long-standing patterns within 
the discipline. At that time, 73% of the Executive Committee 
were male, there had been only one female President since 
1963, all 14 Excellence in Research awards had been award-
ed to men, and only one woman had received the Excellence in 
Teaching or Service award. These findings informed the launch 
of the WAAVP EDI policy and the first conference-wide survey.
The Chennai survey (n=93) highlighted that gender equity is ex-
perienced most acutely through conference participation and 
visibility. Respondents raised concerns about gender balance in 
invited speakers, panels, and leadership roles, including refer-
ence to “manels” in high-profile sessions. While the overall per-
ceptions of inclusivity were positive, only 49% of respondents 
felt represented.
A follow-up survey in Curitiba in 2025 (n=115) reinforced these 
findings. Gender equity remained a consistent theme, particu-
larly in relation to speaking opportunities, recognition, and the 
distribution of high-visibility roles. “Manels” were again high-
lighted, with respondents linking the underrepresentation of 
women to both the credibility of EDI efforts and the breadth of 
perspectives shaping scientific discussion.
These findings intersect with broader structural barriers. Finan-
cial constraints, caregiving responsibilities, and language ac-
cessibility were frequently raised, disproportionately affecting 
women and early-career researchers and limiting full participa-
tion in conferences and the wider community.
In response, targeted changes have been implemented to im-
prove inclusivity at WAAVP conferences, including clearer com-
munication and signage, increased attention to equitable partic-
ipation across sessions, and the introduction of an EDI liaison 
with Local Organising Committees to guide conference plan-
ning. These actions represent meaningful progress, but there is 
still work to be done to move beyond binary understandings of 
gender and representation, towards more inclusive, intersec-
tional approaches to leadership, participation, and belonging in 
parasitology. We welcome new members to the EDI sub-com-
mittee to help drive this next phase.

S12-2
ADDRESSING PARASITIC DISEASES THROUGH 
VETERINARY COOPERATION: FIELD EXPERIENCES FROM 
VETERINARI SENZA FRONTIERE ITALIA
Lisa Guardone1,2, Marta Carminati2, Giorgia Angeloni2,4, Piero 
Casale2, Sara Di Lello2, Rudi Cassini2,3

1University of Pisa, Department of Veterinary Sciences, Pisa, 
Italy; 2Veterinari Senza Frontiere Italia (VSFI), Legnaro (PD), 
Italy; 3University of Padua, Department of Animal Medicine, 
Production and Health, Padua, Italy; 4Istituto Zooprofilattico 
Sperimentale delle Venezie, Legnaro, Padua, Italy
Keywords: sustainable development; gender equality; women’s 
empowerment 

Veterinari Senza Frontiere Italia (VSFI) is an organization that 
mainly operates in resource-limited countries to support 
small-scale agriculture and livestock keepers, promoting vet-
erinary-related interventions. VSFI projects target the most vul-
nerable populations by protecting pastoralism, animal health 
and welfare, public and environmental health. Among public 
and animal health issues, parasitic diseases are widespread, 
often neglected, and pose a strong burden on such vulnerable 
populations and the animals they farm. The presentation aims 
to describe VSFI approach in such contexts, specifically focus-
ing on activities enhancing knowledge on parasite epidemiology 
and supporting effective strategies for parasitic disease control.
Three case-studies in different geographical settings will be pre-
sented: north Mauritania (desert area), Senegal (semiarid and 
tropical area) and Tibet (Tibetan plateau). For each case, the 
VSFI approach will be described, starting from the identification 
of priority needs (needs assessment) and the contextualization 
of health problems within the specific setting, also considering 
women’s empowerment. Finally, the integration of targeted par-
asitological interventions into the broader development cooper-
ation framework will be presented. 
The projects in which the case-studies took place supported 
around one thousand beneficiaries over six years. Despite the 
different and geographically distant contexts, similar dynamics 
were observed during initial assessments, such as: (i) limited 
access to the most basic veterinary care, often compounded by 
a shortage of veterinarians due to barriers in accessing training 
institutions; (ii) small-scale farming plays a crucial role in sup-
porting food security for the poorest households; (iii) women 
are primarily responsible for the care of family-owned animals; 
and (iv) parasites, including zoonotic ones, are highly prevalent 
and significantly impact both animal and public health. In such 
framework, parasitological activities included the set up and/
or support to small local laboratories for basic diagnostic ac-
tivities (e.g., copromicroscopy) in Mauritania and Senegal, ep-
idemiological surveys addressing local herders’ priorities (e.g., 
based on participatory approach) in Mauritania and Senegal and 
training for people excluded from formal education (e.g., para-
veterinarians, technicians, herders, women) in Mauritania, Sen-
egal and Tibet. In Tibet in particular, training activities focused 
on echinococcosis and other zoonoses, also involving a Tibetan 
medical doctor to strengthen the One Health approach. Collab-
oration with several Italian Universities allowed the fulfillment 
of degree theses, and the opportunity for students to conduct 
an experience in cooperation. In conclusion, supporting devel-
opment projects and addressing parasitic diseases and their as-
sociated risks also contributes to gender equality and women’s 
empowerment.
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S12-4
MATERNAL INFECTION AND ADVERSE PERINATAL 
OUTCOMES: IMPACT ON WOMEN’S AND CHILDREN’S 
HEALTH IN A RURAL TROPICAL COMMUNITY IN THAILAND
Silvia Trapani1, Tararat Yasukom2, Rattanachai Raruen2, Erica 
Binetti1, Wirongrong Chirakul3,4, Watchai Charunwatthana5, 
Yupaporn Wattanagoon3, Prakaykaew Charunwattana*3,4

1Sapienza University of Rome; 2Umphang Hospital, Umphang 
District, Tak, Thailand; 3Department of Clinical Tropical 
Medicine, Faculty of Tropical Medicine, Mahidol University, 
Bangkok, Thailand; 4Mahidol Oxford Tropical Medicine 
Research Unit, Faculty of Tropical Medicine, Mahidol University, 
Bangkok, Thailand; 5Office of the Permanent Secretary, Ministry 
of Public Health, Nonthaburi, Thailand
Keywords: maternal infection, tropical, pregnancy

Infections during pregnancy are a major cause of morbidity and 
mortality in mothers and infants, particularly in underserved 
communities. Along the Thai–Myanmar border, this risk is com-
pounded by the presence of multiple tropical diseases (malaria, 
dengue, scrub typhus) and by the young age and low socio-eco-
nomic status of the pregnant women. The population includes 
Thai citizens and cross-border migrants with limited access to 
care. Despite the recognized risk, few studies have comprehen-
sively described the burden and outcomes of maternal infec-
tions in remote settings.
We performed a retrospective analysis on 480 hospital records 
from the Umphang Hospital (Thailand) during 2019–2023 to de-
termine the clinical outcomes among mothers and newborns 
experiencing infections during pregnancy.
Out of 480 pregnancies (388 patients) reviewed, 56% were Thai 
and 44% were either stateless, Hilltribes, Burmese, or Karen. 
Average age at delivery was 24; 27% were teenage pregnancies. 
We selected 227 pregnancies with at least one infection and 
253 with none. The most frequent diagnoses were acute febrile 
illness (AFI), COVID-19, urinary tract infections (UTI), and ma-
laria. Infections significantly (p<0.05) increased the risk of ma-
ternal complications (RR:1.8). Specifically, preterm labour was 
linked to UTI (RR 1.4) and leucocytosis (RR 2.8); scrub typhus 
was strongly linked to abortion (RR 7.9). Maternal infections 
also significantly (p< 0.05) increased the risk of hospital access 
during infancy (RR 1.4): AFI was associated with higher risk of in-
fant death (RR 25.7), leucocytosis with low birth weight (RR 2.6) 
and preterm delivery (RR 3.1), maternal sepsis with early onset 
neonatal sepsis (RR 25.1) and death in the first year (RR 12.5), 
UTIs with intrauterine growth retardation (RR 2.3), and malaria 
(RR 1.9) and bacteraemia (RR 3.0) with neonatal jaundice.
Infectious diseases, particularly febrile and tropical illnesses, 
were shown to have a significant impact on mother and child 
health, burdening an already vulnerable population. This em-
phasizes the need for infection screening, early diagnosis, and 
effective management as essential components of antenatal 
care in high-risk, resource-limited settings.
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S13-2
ENVIRONMENTAL DNA APPROACHES TO PARASITE, HOST, 
AND VECTOR MONITORING
Amir Reza Varzandi1, Stefania Zanet1, Ezio Ferroglio1

1Department of Veterinary Sciences, University of Turin, Italy
Keywords: standardized sampling; nanopore sequencing; par-
asitic diseases 

Effective prevention of emerging infectious diseases requires 
robust surveillance systems capable of detecting causative 
agents at early stages of emergence. The environment contains 
the key components necessary for disease transmission and 
emergence, including pathogens, hosts, vectors, and environ-
mental drivers. Therefore, environmental-level surveillance has 
significant potential to strengthen early detection and monitor-
ing of emerging diseases.
Environmental DNA (eDNA) has emerged as a powerful mo-
lecular tool enabling the simultaneous detection of pathogens, 
hosts, or entire biological communities from a single sample 
collected from environmental matrices such as water or soil. 
Targeted and multi-target molecular approaches allow the de-
tection of one or multiple organisms simultaneously, making 
eDNA particularly valuable for monitoring parasitic diseases 
characterized by complex life cycles involving multiple parasite 
stages, hosts, and environmental conditions.
The environment, through its interconnected biotic and abiotic 
components, can serve as a unifying framework for integrated 
disease surveillance programs. eDNA-based methods have the 
potential to capture signals from both pathogens, including in-
vasive parasites, and associated host communities at very early 
stages, without the need for direct observation or organism cap-
ture. In addition, recent advances in molecular technologies, 
including nanopore sequencing and direct DNA sequencing ap-
proaches, are expanding the spectrum of detectable targets and 
enabling broader biodiversity assessments from environmental 
samples.
Despite the increasing application of eDNA methods in patho-
gen surveillance, greater standardization of sampling strategies 
and laboratory workflows remains necessary. Many current 
studies still rely on ad hoc sampling site selection based primar-
ily on known species distribution data, such as the presence or 
absence of pond snails in trematode surveillance studies. This 
presentation will discuss published and ongoing studies aimed 
at improving the standardization of eDNA sampling methodolo-
gies and molecular approaches increasing downstream detec-
tion probability for pathogens and associated host species.

S13-1
ENVIRONMENTAL DNA (eDNA): A NEW FRONTIER FOR 
ASSESSING AND MONITORING THE BIODIVERSITY OF 
PARASITES AND VECTORS? WHERE ARE WE NOW?
Kamil Hupało1,2,3

1Department of Aquatic Ecology, University of Duisburg-Essen, 
Germany; 2Centre for Water and Environmental Research, 
University of Duisburg-Essen, Germany; 3Aquatic Ecosystem 
Research, University of Duisburg-Essen, Essen, Germany
Keywords: parasite monitoring, non-invasive biomonitoring, 
DNA-based bioassessment 

Although parasites are essential components of a healthy eco-
system, they remain the most neglected components of biodi-
versity monitoring. Currently, monitoring of parasite biodiversity 
is time-consuming, labour-intensive, geographically restricted 
and remains ethically problematic as it involves sacrificing many 
hosts. Thus, to increase our understanding of how parasites re-
spond to the changing environment, it is necessary to develop 
novel, efficient, preferably non-lethal monitoring approaches 
that can be integrated into routine biodiversity monitoring ac-
tions. Environmental DNA (eDNA) methodology has emerged as 
a groundbreaking tool for non-invasive biodiversity assessment, 
particularly in aquatic ecosystems. Although slightly lagging be-
hind the progress made on other organismal groups, recently, re-
searchers started to recognise the great potential of using eDNA 
for parasite detection. Although eDNA-based methods are in-
creasingly used and show great potential for studying aquatic 
parasites, they are still neither routinely used nor implemented 
in routine biomonitoring.
In this talk, I will critically discuss the challenges and limitations 
of eDNA methodology for studying aquatic parasites as well as 
present solutions and novel approaches towards overcoming 
them. I will conclude with an outlook and practical guidelines for 
future implementation of the eDNA methodology for bioassess-
ment of parasites, showcasing that eDNA can be a promising 
solution for both parasite surveys as well as more effective risk 
assessment strategies.
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S13-4
TOWARDS AN INTEGRATED EDNA APPROACH FOR 
MONITORING SNAIL-BORNE INFECTIONS BY LIVER 
FLUKES
Lavinia Ciuca1, Mita Eva Sengupta2, Ines Hammami3, Anna-
Sofie Stensgaard2, Maria Paola Maurelli3, Laura Rinaldi3

1Link Campus University, Rome; 2University of Copenhagen, 
Frederiksberg C, Denmark; 3University of Naples Federico II
Keywords: Environmental DNA, snail-borne infections 

Snail-borne trematodes remain a major constraint for rumi-
nant production, particularly in Mediterranean systems where 
Fasciola hepatica and Calicophoron daubneyi are increasingly 
widespread. These parasites impact productivity, animal health, 
and sustainability, while fasciolosis also poses a zoonotic risk. 
Their transmission depends on freshwater snails, making envi-
ronmental monitoring essential. However, current surveillance 
relies on fecal diagnostics and traditional snail surveys, which 
are labor-intensive and often detect infection only after pasture 
contamination. More sensitive and proactive approaches are 
needed to identify transmission sites and support targeted, sus-
tainable control strategies.
Environmental DNA (eDNA) is a sensitive tool for detecting 
parasite transmission in endemic areas where snail hosts are 
difficult to find. By analysing water, mud, and sediment, it iden-
tifies DNA traces from parasites and snails, often outperforming 
traditional surveys. This approach helps locate transmission 
hotspots and, for emerging diseases, supports earlier environ-
mental detection before clinical cases appear.
Although widely used in ecological biomonitoring, eDNA re-
mains underexplored in veterinary parasitology. Current studies 
mainly focus on snail-borne trematodes, highlighting its strong 
potential for fasciolosis and paramphistomosis surveillance. 
Environmental DNA enables the simultaneous detection of par-
asites and lymnaeid snails, improving the identification of high-
risk grazing areas and supporting targeted interventions. When 
integrated with climatic variables such as rainfall, temperature, 
flooding, and vegetation indices, it can significantly enhance 
predictive models of parasite transmission.
Within the PREPARE project (A Cross-Disciplinary Alliance to 
Identify, PREdict and prePARe for Emerging Vector-Borne Dis-
eases), and through ongoing collaboration with Danish partners, 
integrated field studies are being conducted to investigate fresh-
water habitats using snail surveys, molecular identification of 
intermediate hosts, environmental risk mapping, and standard-
ized eDNA protocols for trematode surveillance. Preliminary 
results demonstrate a strong concordance between infections 
detected in snails and those identified in water samples for both 
liver and rumen flukes, with eDNA showing higher sensitivity 
than both pooled and individual snail analyses. Seasonal sam-
pling across three farms in southern Italy, covering all seasons, 
revealed continuous egg shedding of both parasites and year-
round presence of Galba, highlighting persistent transmission 
dynamics. 
This approach aims to improve the identification of transmission 
hotspots and support more targeted, sustainable control strate-
gies, reducing reliance on blanket anthelmintic treatments.

S13-3
MULTIPLEX EDNA REAL-TIME PCR FOR DETECTING 
SIBLING SPECIES OF THE CONTRACAECUM RUDOLPHII 
S.L. COMPLEX IN EUROPEAN AQUATIC ECOSYSTEMS: A 
TOOL FOR PARASITE MONITORING
Marialetizia Palomba1, Martina Mazzetti1, C. Giovannetti1, 
Christian Mannucci1, Giuseppe Nascetti1, Daniele Canestrelli1, 
Simonetta Mattiucci2

1Department of Ecological and Biological Sciences, University 
of Tuscia, Viterbo, Italy; 2Department of Wellbeing, Health and 
Environmental Sustainaibility Sapienza University of Rome, Italy
Keywords: Environmental DNA, Contracaecum rudolphii spe-
cies complex, Multiplex real-time PCR 

Accurate monitoring of parasitic species is essential for under-
standing host–parasite interactions and ecosystem dynamics, 
yet it is often constrained by the need for invasive sampling and 
the difficulty of identifying cryptic taxa. This is particularly rele-
vant for the species of Contracaecum rudolphii complex (Nem-
atoda: Anisakidae), whose sibling species (C. rudolphii sp. A and 
C. rudolphii sp. B) are morphologically indistinguishable and 
frequently co-occur in the same definitive host, the cormorant 
(Phalacrocorax carbo sinensis) (Mattiucci et al., 2018 Parasitol-
ogy research, 119(4), 1243-1257). 
In this study, we developed and validated a multiplex real-time 
PCR assay for the simultaneous detection of C. rudolphii sp. 
A and C. rudolphii sp. B from environmental DNA (eDNA). The 
assay targets the ITS region and uses species-specific TaqMan 
probes labelled with distinct fluorophores, enabling reliable dis-
crimination of the two taxa within a single reaction.
Specificity tests confirmed the absence of cross-amplifica-
tion with non-target anisakid species, while standard curves 
showed high amplification efficiency and sensitivity. Controlled 
aquarium experiments demonstrated consistent detection of 
both species across a range of larval densities, including con-
ditions of biased abundance and the presence of parasite eggs.
Field application to freshwater and brackish ecosystems in cen-
tral Italy revealed distinct occurrence patterns: C. rudolphii sp. 
B was detected in freshwater (Marta River), whereas both spe-
cies co-occurred in brackish environments (Tarquinia Nature 
Reserve).
These results highlight the potential of multiplex eDNA assays 
as a non-invasive tool for monitoring cryptic parasitic species 
across environmental gradients. However, the detection of envi-
ronmental DNA from resistant egg stages indicates that species 
presence does not necessarily reflect successful completion of 
the life cycle, representing an important limitation for interpret-
ing ecological patterns. Overall, this approach provides a prom-
ising framework for advancing parasite surveillance and investi-
gating host–parasite dynamics in natural ecosystems.
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were found in 24 (1.2%) animals, Giardia cysts in 19 (0.95%) 
and tapeworm eggs in 11 (0.55%). 
This study confirms that respiratory Capillaria spp. are endem-
ic throughout Italy, as is A. vasorum, although apparently at a 
lower prevalence. Positivity to these nematodes varies across 
regions, with higher levels in central and southern Italy. At the 
same time, intestinal parasites remain highly prevalent through-
out the country, with consistently high infection rates. These 
findings highlight the need for routine diagnostics, sustained vig-
ilance, and appropriate control measures.

S14-1
DOG INFECTIONS WITH RESPIRATORY AND INTESTINAL 
PARASITES IN ITALY
Donato Traversa1, Simone Morelli1, Donatella Damiani1, 
Manuela Diaferia2, Antonio Frangipane di Regalbono3, Ezio 
Ferroglio4, Vincenzo Veneziano5, Laura H. Kramer6, Carolina 
Allievi7, Alessandra Barlaam8, Giuseppe Bruno9, Angela Di 
Cesare1, Barbara Paoletti1, Stella Murru1, Fabrizia Veronesi2

1Department of Veterinary Medicine, University of Teramo, 
Italy; 2Department of Veterinary Medicine, University of 
Perugia, Italy; 3Department of Animal Medicine, Production and 
Health, University of Padua, Italy; 4Department of Veterinary 
Sciences, University of Turin, Italy; 5Department of Veterinary 
Medicine and Animal Productions, University of Naples, 
Italy; 6Department of Veterinary Science, Parasitology Unit, 
University of Parma, Italy; 7Department of Veterinary Medicine 
and Animal Sciences, University of Milan, Italy; 8Department 
of Agriculture, Food, Natural Resources and Engineering, 
University of Foggia, Italy; 9Ambulatorio Veterinario “Ares”, Cirò 
Marina, Italy
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Capillaria aerophila, Capillaria boehmi, and Angiostrongylus 
vasorum infect, respectively, the respiratory tract (trachea and 
bronchi), the nasal cavities, and the pulmonary arteries of do-
mestic dogs and wildlife. These parasites cause respiratory 
distress of varying severity, which may significantly impact the 
health and welfare of dogs. Angiostrongylosis may also cause 
coagulation disorders and neurological signs, which are of-
ten life-threatening. Despite their clinical significance, these 
parasites are often overlooked in practice. At the same time, 
“old-fashioned” intestinal roundworms, hookworms, whip-
worms, and tapeworms affecting dogs still remain a constant 
danger to animal and, in some cases, human health. Continuous 
surveillance and heightened awareness of respiratory and intes-
tinal parasites in dogs are therefore essential for implementing 
effective diagnostic, treatment, and prevention strategies.
A total of 2.000 dogs living in 14 regions of Italy (100–200 dogs 
per region) were selected according to predefined inclusion and 
exclusion criteria. Data on signalment, medical history, and clin-
ical signs were recorded for each dog. Individual faecal samples, 
collected with the consent of the owner or responsible person, 
were subjected to flotation (all samples) and Baermann tests 
(1,997 samples).
One hundred and seventy-six dogs (8.8%) scored positive for at 
least one of the target nematodes. Of them, 150 had a mono-
specific infection by C. aerophila (n. 87, 4.3%), C. boehmi (n. 43, 
2.1%) and A. vasorum (n. 20, 1%). Of the 26 dogs with mixed 
infections, 19 (0.95%) had both respiratory Capillaria, while the 
others were infected by A. vasorum and either C. aerophila (n. 
4, 0.2%) or C. boehmi (n. 3, 0.15%). The highest infection rates 
of dogs infected by at least one of the three nematodes were 
recorded in Campania (22.5%), Friuli-Venezia Giulia (14.6%), 
Lazio (13.5%), Abruzzo (13.5%), and Umbria (11%). The highest 
positivity for C. aerophila, C. boehmi and A. vasorum were found 
in Lazio (11%), Campania (11.5%) and Umbria (3.5%), respec-
tively. 
Also, 555 (27.8%) dogs were infected by at least one intestinal 
endoparasite, being hookworms, Trichuris vulpis and round-
worms the most frequently found, i.e. in 323 (16.1%), 249 
(12.45%), and 143 (7.15%) dogs, respectively. Coccidia oocysts 
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S14-3
FELINE HEARTWORM DISEASE IN ENDEMIC SETTINGS: AN 
INTEGRATED DIAGNOSTIC APPROACH
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Feline heartworm disease caused by Dirofilaria immitis is an 
emerging concern in endemic regions, although its epidemiolo-
gy remains poorly defined due to diagnostic limitations and the 
frequent absence of microfilaremia (Venco et al., 2015. J Vet 
Cardiol, 17: S190–S201). In Italy, including Sardinia, available 
data on feline infection are limited and mainly based on sero-
logical investigations. Thus, the aim of the present study was 
to provide an epidemiological assessment of infection in cats 
across Sardinia, an endemic region for canine dirofilariosis.
A total of 141 cats were evaluated using a multimodal diag-
nostic approach including echocardiography, antigen testing, 
and modified Knott’s test. In addition, antibody detection by in-
house ELISA and PCR targeting the 16S rRNA gene of the en-
dosymbiont Wolbachia pipientis were performed. All animals 
underwent physical examination and blood sampling for sero-
logical, parasitological, and molecular analyses. Associations 
between infection status and potential risk factors (sex, age, 
ownership status), as well as clinical signs, were statistically 
evaluated. The relationship between D. immitis infection and 
FIV/FeLV status was also assessed.
Evidence of D. immitis infection was detected in 2.8% of cats 
(4/141) by echocardiography and in 2.1% (3/141) by antigen 
testing, while microfilaremia was observed in 0.7% of animals 
(1/141). Antibodies against Dirofilaria spp. were detected in 
14.9% of cats (21/141), indicating wider exposure. Wolbachia 
DNA was identified in 1.4% of samples (2/141). A significant 
association was observed between D. immitis positivity and the 
presence of compatible clinical signs, including coughing, dys-
pnoea, and vomiting (χ² = 5.777, P = 0.016), whereas no signif-
icant associations were found with sex, age, ownership status, 
or FIV/FeLV status.
The findings of the present study highlight the importance of in-
tegrating different diagnostic tools to improve the detection of 
feline heartworm infection, as recommended by the American 
Heartworm Society and the European Society of Dirofilariosis 
and Angiostrongylosis. From an epidemiological perspective, 
our findings confirm the circulation of D. immitis in the feline 
population of Sardinia, highlighting the potential underestima-
tion of feline infection in endemic areas and the need for in-
creased clinical awareness. In the absence of safe and effective 
adulticidal therapies, preventive administration of macrocyclic 

S14-2
A NATIONAL MULTICENTER STUDY OF CANINE FECAL 
CONTAMINATION IN PUBLIC GREEN AREAS: SEASONAL 
AND ENVIRONMENTAL FACTORS INFLUENCING 
EXPOSURE TO ZOONOTIC PARASITES IN ITALY.
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Canine gastrointestinal parasites, including various zoonotic 
helminths and protozoa, contribute to environmental contam-
ination of public spaces and represent a significant risk from a 
One Health perspective. This study aimed to quantify dog waste 
contamination in Italian urban green spaces and evaluate po-
tential seasonal, geographic, and environmental factors that 
may influence the presence and risk of parasite transmission.
A 12-month prospective survey (January–December 2024) was 
conducted through a coordinated network of 11 academic units 
distributed across the country. Each unit sampled five green ar-
eas frequented by dogs, with a monthly collection of five fresh 
feces samples per site. A total of 3,300 samples were analyzed 
using the Mini-FLOTAC copro-microscopic technique, simul-
taneously recording environmental and management variables 
such as season and the presence of information folders, bins, 
and bag dispensers for waste collection. The results were strat-
ified by month and macro-area.
Overall, 262 out of 3,300 samples (7.9%) tested positive. Hel-
minths accounted for the majority of findings, with zoonotic 
species predominating. Toxocara canis was the most frequently 
detected parasite (29% of positives), followed by hookworms 
(24.4%), Trichuris spp. (15%), and, more rarely, protozoa and 
cestodes. Positive samples were observed throughout the year, 
with seasonal fluctuations and contamination levels generally 
higher in the cooler months.
This large longitudinal study demonstrates that dog feces con-
tamination in public green spaces is widespread and constant 
throughout Italy. The regular presence of zoonotic parasites 
highlights the need for ongoing monitoring, responsible waste 
removal, and effective parasite control programs to reduce en-
vironmental exposure and protect animal and public health.
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lactones should be recommended in cats, particularly in regions 
endemic for canine dirofilariosis such as Sardinia, but also in 
other settings where exposure to infected mosquitoes may oc-
cur, including in indoor animals.
Acknowledgments: This study was funded by Boehringer Ingel-
heim Animal Health Italia.
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S15-2
HIDDEN RESERVOIRS OF PATHOGENIC FUNGI: NON-
TRADITIONAL COMPANION ANIMALS
Giorgia Matteucci
AbLab srls Veterinary Diagnostic Laboratory, Sarzana SP
Keywords: reservoir, fungi, non-traditional companion animal 

The increasing popularity of non-traditional companion animals 
—from reptiles and amphibians to small mammals and orna-
mental birds— has reshaped the human–animal interface, cre-
ating novel ecological niches for fungal organisms and fostering 
the emergence of zoonotic mycoses.
While traditional veterinary mycology has focused on domestic 
species, exotic pet trade introduces an under-investigated my-
cological landscape. Although direct animal-to-human trans-
mission for many fungi remains incompletely characterized, 
non-traditional companion animals may carry and disseminate 
diverse fungal species in household settings through various 
routes.
Notably, non-traditional companion animals may have a role 
as carriers. For instance, many fungal species, including Cryp-
tococcus spp., Candida spp., Mucorales and Aspergillus spp., 
may be associated with the respiratory or gastrointestinal tracts 
of reptiles and birds without clinical signs, enabling environ-
mental dispersal and persistent shedding within the domestic 
setting, potentially leading to opportunistic infections in immu-
nocompromised human owners.
Under suboptimal hygienic conditions, also routine handling of 
such animals may further contribute to fungal dissemination. 
For example, commensal fungi of amphibians and reptiles such 
as Conidiobolus spp. and Basidiobolus spp. can cause human 
disease after inhalation or traumatic inoculation.
Beyond household shedding, exotic pets may serve as can serve 
as vehicles for introducing non-native pathogens into domestic 
environments. Indeed, the global spread of Batrachochytrium 
dendrobatidis in pet amphibians highlights how international 
pet trade routes can facilitate the long-distance dispersal of 
fungal pathogens across continents.
Among small mammals, bamboo rats are increasingly kept as 
pets in Asia, and now traded as companion animals in West-
ern countries. They are well known reservoir of Talaromyces 
marneffei in endemic setting, an emerging fungal pathogen for 
humans.
Furthermore, exotic hosts may drive fungal adaptation: phys-
iological features of these animals, including variable body 
temperatures of ectotherms, could select for thermotolerant 
strains, thereby narrowing the barrier between environmental 
saprophytes and human pathogens. 
Lastly, treatment challenges in exotic veterinary practice, due to 
limited species-specific protocols for non-traditional compan-
ion animals and inappropriate antifungal use, may accelerate 
the development of antifungal resistance.
Adopting a One Health framework, surveillance of the myco-
biota in non-traditional companion animals, and education of 
veterinarians and clinicians are essential to identify reservoirs, 
detect emergent threats and mitigate household exposure to 
potentially pathogenic and resistant fungi in our homes.

S15-1
HIDDEN RESERVOIRS OF PATHOGENIC FUNGI IN 
COMPANION ANIMALS.
Patrizia Danesi1, Sofia Sgubin1, Valentina Lopes2, Valentina 
Cagnin2, Elena Porcellato1, Erica Marchiori2, Giulia Simonato2

1Istituto Zooprofilattico Sperimentale delle Venezie, Legnaro 
(PD), Italy; 2Department Animal Medicine Production and 
Health, University of Padova, Legnaro (PD), Italy
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mental sentinels

The role of companion animals as potential reservoirs of patho-
genic fungi is increasingly recognised, with significant impli-
cations for veterinary and human health. Close and frequent 
contact between pets and humans creates opportunities for 
bidirectional transmission, meaning that animals are positioned 
not only as potential sources of infection, but also as valuable 
indicators of environmental fungal circulation. The talk discuss-
es key fungal pathogens associated with companion animals, 
including Sporothrix spp., Pneumocystis spp., Prototheca spp., 
Candida auris, Candida albicans, Candida parapsilosis and 
Cryptococcus neoformans. 
There is evidence to suggest that animals may act as dispersers 
by shedding infectious propagules into domestic and urban en-
vironments, thereby contributing to the persistence and spread 
of these organisms. Conversely, infections or colonisation in 
animals can indicate the presence of pathogens in shared envi-
ronments, providing an early warning system for emerging fungal 
threats. There is particular concern surrounding multidrug-resis-
tant species, such as Candida auris, as well as zoonotic agents, 
such as Sporothrix spp. and Cryptococcus neoformans.
Understanding the ecological and epidemiological roles of com-
panion animals in fungal transmission is essential within a One 
Health framework. Enhanced surveillance, improved diagnostic 
approaches and interdisciplinary collaboration are needed to 
clarify transmission dynamics and mitigate risks. Recognising 
animals as both dispersers and sentinels could provide new 
opportunities for the early detection, prevention and control of 
fungal diseases affecting humans and animals alike.
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S15-4
GENETIC APPROACHES FOR STUDYING INTER-HOST 
TRANSMISSION DYNAMICS OF PATHOGENIC CANDIDA 
SPECIES
Orazio Romeo
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Keywords: Candida species; One-Health; Fungal genetics

In recent decades, the burden of human fungal diseases has 
risen markedly, becoming a major global public health issue. In-
vasive fungal infections are currently estimated to affect around 
6.5 million people each year worldwide, resulting in more than 
2.5 million deaths annually.
Beyond their well-documented impact on human health, fungal 
infections also constitute a significant and often underestimat-
ed threat to animal health. The involvement of certain fungal 
pathogens, such as Candida albicans or the recently emerging 
species Candida (Candidozyma) auris, in infections affecting 
both humans and animals underscores the interconnected na-
ture of fungal pathogenesis across different hosts. This further 
emphasizes the importance of addressing diseases caused by 
these pathogens within a One Health framework, which inte-
grates human, animal, and environmental health.
Genetically, multilocus sequence typing (MLST) has shown that 
C. albicans isolates from animals exhibit substantial variabil-
ity, with several genotypes shared with human isolates, which 
may suggest potential zoonotic transmission. However, despite 
an increasing number of reports from animal sources, genetic 
data on C. albicans from wildlife remain limited. According to 
the most recent update of the international C. albicans MLST 
database (last accessed 24 April 2026), only 253 out of 5,884 
genotyped isolates (~4.3%) originate from animals, with just 
34 reported from the Italian fauna. Genetic data are even more 
limited for the emerging fungal pathogen C. auris, for which an-
imal-derived isolates are still rarely reported and remain poorly 
characterized.
Recent MLST genotyping studies and phylogenetic analyses in C. 
albicans have shown that animal isolates are distributed across 
multiple established clades and often co-cluster with human 
clinical isolates. However, although no definitive evidence for 
host-specific lineages has been found to date, a certain degree 
of genetic differentiation between human and animal isolates 
has been detected by nearest-neighbor analysis.
In conclusion, there is currently no conclusive evidence of zoo-
notic transmission of C. albicans or other Candida species to 
humans, but existing genetic data suggest a complex and un-
resolved epidemiological scenario in which transmission may 
potentially occur in both directions (animal-to-human and/or 
human-to-animal). Therefore, the overall underrepresentation 
of genotyped Candida isolates from animals highlights the need 
for more comprehensive investigations into the intra-species 
and inter-host genetic diversity of these important fungal patho-
gens, particularly within a One Health framework.

S15-3
HIDDEN RESERVOIRS OF PATHOGENIC FUNGI: WILDLIFE
Andrea Peano, Anna Rita Molinar Min, Mario Pasquetti
Università di Torino, Dip. di Scienze Veterinarie
Keywords: Hidden reservoir; wildlife; fungi 

Wildlife represents a largely underexplored component in the 
epidemiology of fungal infections of medical and veterinary rele-
vance. Beyond their role as occasional hosts, wild animals may 
contribute to the maintenance and circulation of opportunistic 
fungi in natural and human-impacted environments.
In this context, animals may play an active ecological role as 
dispersers and amplifiers, contributing to the contamination of 
environmental substrates through fecal shedding and other bio-
logical materials. Such processes may lead to local enrichment 
of fungi and the creation of microenvironments that favor their 
persistence and proliferation, as observed in guano-enriched 
habitats where pathogens such as Histoplasma capsulatum, 
Cryptococcus neoformans and Candida albicans can accumu-
late and persist under favorable conditions.
At the same time, wildlife may represent ecological niches in 
which fungal populations undergo adaptive processes. Envi-
ronmental pressures and host-related factors may contribute 
to the selection of traits associated with pathogenicity, such as 
thermotolerance or antifungal resistance, potentially facilitating 
the transition from environmental organisms to opportunistic 
pathogens. These dynamics may be further influenced by on-
going environmental changes, including climate change, which 
can alter host distribution, pathogen ecology, and exposure pat-
terns.
From a complementary perspective, the occurrence of fungi in 
wildlife provides valuable information on the presence and cir-
culation of pathogenic species in the environment, supporting 
their role as biological sentinels of emerging fungal threats. In 
this context, pathogens such as the oomycetes Pythium insid-
iosum and P. periculosum represent a clear example in which 
animal cases may reflect the presence of infectious agents in 
specific ecosystems.
Key diagnostic and interpretative challenges remain, particu-
larly in distinguishing between simple isolation, colonization, 
and infection. A One Health perspective is essential to integrate 
ecological, microbiological, and clinical data, avoiding overint-
erpretation while improving the understanding of fungal trans-
mission dynamics
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logical significance, genetic diversity, and implications for public 
health. A deeper understanding of these aspects is essential for 
improving surveillance, refining risk assessment, and developing 
targeted strategies to mitigate transmission at the human-ani-
mal-environment interface.

S16-1
BLASTOCYSTIS SP. AND MICROSPORIDIA ZOONOTIC 
GENOTYPES IN HUMANS
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Sangiovanni1,3, Federica Berrilli1, David Di Cave1
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Blastocystis sp. and Microsporidia, particularly species be-
longing to the genera Encephalitozoon and Enterocytozoon, are 
ubiquitous intestinal protists with a broad host range and in-
creasing recognition as potential zoonotic agents. While Blasto-
cystis sp. is widely recognized as a common component of the 
human intestinal microbiota, Microsporidia in humans remain 
comparatively infrequent and are often regarded as occasional 
findings, particularly outside high-risk or immunocompromised 
populations. Their transmission dynamics are complex, involv-
ing multiple reservoirs, including domestic and wild animals, 
and environmental sources such as water. In humans, these 
organisms are detected in both symptomatic and asymptomat-
ic individuals, raising questions about their pathogenicity, host 
specificity, and the role of specific genotypes in disease.
Molecular epidemiology has revealed a remarkable genetic di-
versity within Blastocystis sp., currently classified into multiple 
subtypes (STs), several of which (e.g., ST1-ST4) are commonly 
found in humans but also shared with animals, supporting their 
zoonotic potential. Similarly, Microsporidia such as Enterocyto-
zoon bieneusi and Encephalitozoon intestinalis exhibit exten-
sive genotype diversity, with numerous genotypes identified in 
both human and animal hosts. Notably, specific phylogenetic 
groups of E. bieneusi (e.g., Group 1) are considered zoonotic due 
to their low host specificity and widespread distribution across 
species.
The occurrence of overlapping genotypes between humans and 
animals highlights the importance of a One Health perspec-
tive in understanding transmission pathways. Close contact 
with animals, occupational exposure, and environmental con-
tamination are key risk factors facilitating cross-species trans-
mission. However, the relative contribution of zoonotic versus 
anthroponotic routes remains poorly defined, particularly in dif-
ferent geographic and socio-ecological contexts.
Advances in high-resolution molecular tools, including multilo-
cus sequence typing and next-generation sequencing, have en-
hanced our ability to track transmission patterns and uncover 
hidden diversity. Despite these advances, significant gaps re-
main in correlating specific genotypes with clinical outcomes, 
as well as in understanding host-parasite interactions and the 
influence of the gut microbiota.
In Italy, studies on Blastocystis sp. reveal a heterogeneous sub-
type distribution, with prevalence of subtype ST1-ST4 followed 
by ST6-ST8. As for E. bieneusi only one report is available with 
the identification of genotype A, genotype C and genotype K, all 
belonging to the zoonotic phylogenetic Group 1. 
This contribution aims to synthesize current knowledge on the 
distribution and zoonotic potential of Blastocystis sp. and Mi-
crosporidia genotypes in humans, emphasizing their epidemio-
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sion to other animals.
Overall, integrating domestic and wild canids into surveillance 
frameworks is essential to better understand the epidemiology, 
transmission dynamics, and zoonotic risk associated with intes-
tinal microsporidia and related protists in a changing ecological 
landscape.

S16-2
BLASTOCYSTIS SPP. AND MICROSPORIDIA 
(ENCEPHALITOZOON SPP. /ENTEROCYTOZOON SPP.) 
ZOONOTIC GENOTYPES IN CANIDS
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1Istituto Zooprofilattico Sperimentale del Piemonte, Torino; 
2Dip. di Medicina Veterinaria e Scienze Animali, Università degli 
Studi di Milano
Keywords: Domestic dog, wild canids, microsporidia 

Intestinal microeukaryotic parasites, including zoonotic mi-
crosporidia such as Enterocytozoon bieneusi, and Blastocystis 
spp., are major contributors to diarrhoeal disease in humans 
and domestic animals and represent key elements of the One 
Health interface, with domestic and wild canids emerging as 
pivotal, yet still underexplored, reservoirs for their maintenance 
and environmental dissemination, while their epidemiology in 
wildlife remains incompletely understood.
Privately owned dogs may act as bridging hosts in the circula-
tion of zoonotic genotypes across ecological boundaries, with 
urban dogs primarily reflecting human-associated transmission 
cycles, while rural and shepherd dogs, may link domestic and 
wild reservoirs. Conversely, wild canids such as wolves and 
foxes can contribute to pathogen persistence in natural ecosys-
tems and to environmental contamination through the shedding 
of resistant transmission stages.A recent review (Popruk et al., 
2024. Vet Parasitol. 332:110325) showed that in domestic dogs 
Blastocystis exhibits consistently moderate molecular preva-
lence (~6%), with highly heterogeneous subtype patterns and 
host-specificity indices near zero. This supports an interpreta-
tion of predominantly incidental exposure, while underscoring 
the need for further investigation into transmission dynamics 
and public health implications. Similarly, enteric Microsporidia 
are regularly detected in domestic dogs, with pooled molecu-
lar detection rates around 8% (Taghipour et al., 2020 Trop Med 
Health 48, 75). In particular, Enterocytozoon bieneusi is the most 
frequently reported species, dominated by the canine-adapted 
genotype PtEb IX (Taghipour et al., 2020 Trop Med Health 48, 
75), suggesting host adaptation and preferential circulation 
within canine populations with limited zoonotic relevance. Nev-
ertheless, for both Blastocystis and enteric Microsporidia, the 
sporadic detection of zoonotic genotypes does not exclude a 
contributory role of domestic dogs in the maintenance of trans-
mission cycles.
Recent evidence from free-ranging grey wolves (Canis lupus) 
and wild mesocarnivores such as red fox (Vulpes vulpes) in 
southern Europe highlights the relevance of this group in the 
epidemiology of intestinal microeukaryotes (Ortega et al., 2025. 
Zoonoses and Public Health, 72(3), 269-283; Martí-Marco et al., 
2026. Frontiers in Vet Sci, 12, 1736482). In a large-scale sur-
vey (n = 315 grey wolves), E. bieneusi and Encephalitozoon spp. 
were detected at low prevalence (1.6%), with the identification 
of the canine-adapted genotype PtEb IX. Notably, Encephalito-
zoon intestinalis and Encephalitozoon cuniculi genotype IV were 
reported for the first time in wolves worldwide. Although Blasto-
cystis was not detected in wolves, prevalences up to 8.6% were 
reported in red fox and other mesocarnivores (Ortega et al., 
2025. Zoonoses and Public Health, 72(3), 269-283; Martí-Mar-
co et al., 2026. Frontiers in Vet Sci, 12, 1736482). 
These findings support the epidemiological role of wild canids 
as silent carriers of intestinal microeukaryotes, capable of con-
tributing to environmental contamination and indirect transmis-
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types I and J, while historically considered ruminant-associat-
ed, have increasingly been reported in humans, raising public 
health concerns. Importantly, despite the detection of zoonotic 
genotypes, integrated haplotype analysis across European se-
quences revealed a marked segregation between haplotypes 
circulating in bovid species and those detected in humans, with 
only limited sharing observed. This discrepancy between gen-
otype-based zoonotic classification and haplotype-level host 
segregation suggests that actual interspecies transmission may 
be less frequent than genotypic data alone would imply. Com-
bined with data from Italian water buffalo, these findings under-
score the importance of integrating both genotypic and haplo-
type-level analyses within a One Health surveillance framework 
to more accurately assess the public health risk posed by E. bi-
eneusi in livestock populations.

S16-3
MICROSPORIDIA (ENTEROCYTOZOON BIENEUSI) 
ZOONOTIC GENOTYPES IN CATTLE
Filippo Maria Dini1, Roberta Galuppi1, Isabel Guadano Procesi2, 
Ilena Di Ieso2, Carlotta Fiorilla2,3, Camilla Sangiovanni3,4; David 
Di Cave2, Federica Berrilli2

1Department of Veterinary Medical Sciences, University 
of Bologna, Italy; 2Department of Clinical Sciences and 
Translational Medicine, Tor Vergata University of Rome, 
Italy; 3PhD Courses in Microbiology, Immunology, Infectious 
Diseases and Transplants (MIMIT), Faculty of Medicine and 
Surgery, Tor Vergata University of Rome, Rome, Italy; 4PhD 
Program in Evolution, Ecology and Environmental Health, Tor 
Vergata University of Rome, Rome, Italy
Keywords: Enterocytozoon bieneusi, zoonosis, cattle, Italy 

Enterocytozoon bieneusi is the most frequently diagnosed mi-
crosporidian in humans and animals, classified into more than 
685 genotypes distributed across 13 phylogenetic groups based 
on the ITS region of the rRNA gene (Jiang et al., 2023. Parasit. 
Vectors, 16: 53). Groups 1 and 2 are the most abundant, ac-
counting for 94% of all known genotypes, and are considered 
potentially zoonotic, encompassing nearly all genotypes de-
tected in humans and most animal species (Li et al., 2019. 
Trends Parasitol., 35: 436-51). Group 2 genotypes, including I, 
J, BEB4 and BEB6, are frequently detected in cattle and other 
ruminants and have increasingly been reported in humans, sug-
gesting an expanding host range (Li and Xiao, 2020. One Health, 
12: 100209). Cattle prevalence of E. bieneusi varies consider-
ably worldwide, ranging from below 1% to over 50% depend-
ing on husbandry systems, host characteristics and diagnostic 
approaches, and cattle are recognised as important reservoirs 
of both zoonotic and host-adapted genotypes. In Italy, the first 
molecular data on E. bieneusi in water buffalo calves (Bubal-
us bubalis) documented the circulation of zoonotic genotypes 
belonging to both Group 1 and Group 2, with haplotype analy-
sis revealing a partial host-associated genetic segregation be-
tween bovid species and humans within the European context 
(Guadano-Procesi et al., 2025. Food Waterborne Parasitol., 40: 
e00273). No molecular data were previously available for cattle 
(Bos taurus) in Italy.
Faecal samples from calves (Bos taurus, n=75) collected 
across farms in Northern and Central Italy were screened for E. 
bieneusi by ITS-targeted nested PCR, with positive isolates sub-
jected to genotype assignment and phylogenetic classification. 
The epidemiological relationships among E. bieneusi strains 
circulating in different host species across Europe were further 
investigated through haplotype analysis of an integrated dataset 
comprising sequences from B. taurus, B. bubalis and Homo sa-
piens retrieved from public sequence databases.
Twenty-one out of 75 samples tested positive for E. bieneusi 
(prevalence: 28%), a rate consistent with the upper range re-
ported globally for cattle and notably higher than recent esti-
mates for North African bovine populations (Ladjal et al., 2026. 
Acta Parasitologica, 71: 48). All isolates were assigned to two 
phylogenetic groups. Within Group 1, seven isolates corre-
sponded to genotype D and one novel genotype was identified. 
Within Group 2, five isolates were assigned to genotype I, two 
to genotype J, and one additional novel genotype was detected 
that could not be assigned to any established group. Genotype 
D is well-documented in human infections across multiple geo-
graphic areas, confirming its broad zoonotic potential. Geno-



65

SYMPOSIA

studies are required to assess the prevalence, zoonotic poten-
tial and impact on health and production of these parasites in 
farmed birds.

S16-4
OCCURRENCE OF BLASTOCYSTIS SP. AND 
MICROSPORIDIA IN FARMED BIRDS IN TUSCANY
Marta Raffaelli1, Stefania Perrucci1, Isabel Guadano Procesi2, 
Carlotta Fiorilla2,3, Camilla Sangiovanni2,4, Federica Berrilli2, 
David Di Cave2

1Department of Veterinary Sciences, University of Pisa, 
Italy; 2Department of Clinical Sciences and Translational 
Medicine, Tor Vergata University of Rome, Italy; 3PhD Courses 
in Microbiology, Immunology, Infectious Diseases and 
Transplants (MIMIT), Faculty of Medicine and Surgery, Tor 
Vergata University of Rome, Rome, Italy; 4PhD Program in 
Evolution, Ecology and Environmental Health, Tor Vergata 
University of Rome, Rome, Italy
Keywords: Blastocystis sp., microsporidia, farmed birds 

Blastocystis and Microsporidia are common in humans and an-
imals. They are transmitted through several routes, such as the 
ingestion of infective cysts/spores through contaminated water 
or food. In humans, Blastocystis sp. and Microsporidia clini-
cal diseases have been recorded mainly in children, elder and 
immunocompromised individuals (Mohammad Rahimi et al., 
2021. Sci Rep. 11:17467). Understanding the occurrence, dif-
fusion, and genotypes of Blastocystis sp. and Microsporidia in 
birds is extremely important from a One Health perspective, as 
these animals may act as reservoirs for zoonotic genotypes and 
may benefit or suffer themselves from these parasites. Indeed, 
while Blastocystis is frequently detected in healthy farmed birds 
and it is considered part of the avian microbiome, Microsporidia 
have been reported in chickens suffering diarrhoea (Pavlíčková 
et al., 2026. Trends Parasitol. 42:127-137; Li et al., 2014. PLoS 
One 9: e108279). This study aimed to evaluate the occurrence 
of Blastocystis sp. and Microsporidia in birds farmed in Tuscany, 
central Italy. 
Bird farms differing in number (30-2500) and species (chick-
ens, ducks, geese, quails) of reared birds, bird housing (indoor, 
outdoor, free ranging), and bird age (young/adults), were exam-
ined. Pooled faecal samples (n. 22), each consisting of 5-12 
droppings, were collected, and analysed by using the Allplex™ 
Gastrointestinal Parasite Panel Assays (Seegene), a multiplex 
real-time PCRs targeting the small subunit ribosomal RNA 
gene for the simultaneous detection of several gastrointestinal 
parasites, including Blastocystis sp. and Enterocytozoon spp./
Encephalitozoon spp. Some of the positive samples were se-
quenced for genotyping. 
Excluding 5 pooled samples whose analyses are still in prog-
ress, all remaining samples (17/22) from chickens, ducks, and 
geese, were found positive for Blastocystis and the zoonotic 
Blastocystis subtype 7 (ST7) was identified, confirming previous 
data about the high prevalence of Blastocystis and the predom-
inance of ST7, along with ST6, in birds (Pavlíčková et al., 2026. 
Trends Parasitol. 42:127-137; Gabrielli et al., 2021. Microorgan-
isms 9:1656). Regarding Microsporidia, Enterocytozoon spp. 
was detected only in young chickens. Enterocytozoon bieneusi 
is the species more frequently identified in chickens, while En-
cephalitozoon species have been rarely reported (da Cunha et 
al., 2016. Vet Parasitol. 217:108-112; Ercan et al., 2020. Comp 
Immunol Microbiol Infect Dis. 72:101516; Mohammad Rahimi 
et al., 2021. Sci Rep. 11:17467). In conclusions, this study pro-
vides new data about the occurrence of Blastocystis and Mi-
crosporidia in farmed birds in Italy and highlights the importance 
of these animals as reservoirs for zoonotic genotypes. Further 
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S16-5
BLASTOCYSTIS SPP. IN MARINE ORGANISMS
Simonetta Mattiucci1, Veronica Rodriguez-Fernandez1, 
Federica Marcer2, Erica Marchiori2, Tiziana Castrignanò3, 
Marialetizia Palomba3
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Italy; 2Department of Animal Medicine, Production, and Health, 
University of Padua, Legnaro, Padua, Italy; 3Department of 
Ecological and Biological Sciences, University of Tuscia, 
Viterbo, Italy
Keywords: Blastocystis, marine organisms, Mediterranean Sea

Blastocystis is a genetically diverse enteric protist commonly 
found in humans and a wide range of vertebrate hosts. Although 
its prevalence and subtype (ST) distribution have been exten-
sively investigated in terrestrial ecosystems, its occurrence in 
marine organisms remains poorly understood. 
In this study, amplicon-based next-generation sequencing 
(NGS) was applied to investigate, for the first time, the presence 
of Blastocystis in loggerhead sea turtles (Caretta caretta) and to 
expand current knowledge on ST diversity in cetaceans strand-
ed along the Italian Mediterranean coast. 
A total of 97 faecal samples were collected from 69 individuals 
of loggerhead sea turtles and 28 cetaceans. Blastocystis was 
detected in 44 % of samples by real-time PCR—specifically, in 
39 loggerhead sea turtles and 4 fin whales (Balaenoptera phys-
alus)—and further characterized by NGS. Among the 18 STs 
detected, several represented new host records for marine or-
ganisms. Ten distinct STs were found in loggerhead sea turtles 
and six in fin whales, with mixed infections frequently observed, 
particularly in turtles. ST4 was the most prevalent, especially in 
loggerhead sea turtles from the Tyrrhenian coast, and it exhibit-
ed a high degree of intra-subtype genetic variability. Comparison 
of ST4 sequences with those from terrestrial sources revealed 
some degree of substructuring. However, the most common 
haplotypes were shared between marine and terrestrial envi-
ronments, supporting a likely terrestrial origin of marine STs. 
The occurrence of Blastocystis spp. was also investigated in 
Mediterranean mussels (Mytilus galloprovincialis). Samples 
collected from 12 coastal sites in central and southern Ita-
ly were screened using real-time PCR targeting the SSU rDNA 
gene. Blastocystis spp. DNA was detected in 10.3 % of speci-
mens, with site-specific prevalence ranging from 0 % to 42 %. 
The highest prevalence rates were observed in mussels from 
the Gulf of Naples and along the Lazio coast. Among positive 
samples, 35 were successfully sequenced, revealing the pres-
ence of ST3. This findings suggests that mussels may serve as 
passive carriers and potential reservoirs of this protist, posing a 
possible risk for human transmission 
Overall, these results highlight the potential use of Blastocystis 
STs in marine fauna as ecological indicators of faecal pollution 
of terrestrial origin in coastal environment. Mussels, in particu-
lar, may serve as effective sentinels for seafood safety and envi-
ronmental contamination by faeces from terrestrial vertebrates, 
especially in areas impacted by urban and agricultural run-off.
Moreover, these findings underscore the importance of applying 
a One Health framework, supported by NGS-technologies, to 
better elucidate the transmission dynamics of Blastocystis STs 
among humans, terrestrial, and marine hosts.
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S17-2
BATTISTA GRASSI: SCIENTIFIC FORMATION, THE DARWIN 
MEDAL, AND EARLY CONTROVERSIES
Paolo Mazzarello
University of Pavia
Keywords: Battista Grassi; History of parasitology 

Giovanni Battista Grassi (1854–1925) was a central figure in ex-
perimental medicine and parasitology at the turn of the twenti-
eth century. After studying medicine at the University of Pavia, 
he was trained in a scientific environment strongly influenced 
by the experimental method and comparative zoology. In the 
early years of his career, he focused on research on insects and 
parasites, developing expertise that led him to investigate the 
life cycles of pathogenic organisms and their vectors. This pre-
sentation examines the early controversies that involved him in 
various areas of helminthology and analyzes the disputes that 
accompanied the awarding, in 1896, of his most prestigious rec-
ognition: the Darwin Medal of the Royal Society of London.

S17-1
THE BIRTH OF PARASITOLOGY IN ITALY: FROM ANTONIO 
VALLISNIERI’S “FRIENDLY WORMS” TO BATTISTA GRASSI’S 
SPONTANEOUS GENERATION
Claudio Bandi
University of Milan
Keywords: Battista Grassi; life cycles; history of helminthology

The period between 1875 and 1925 has been defined as the 
“golden age” of parasitology. In just a few decades, the life cy-
cles of numerous parasitic helminths and protozoa were eluci-
dated through an approach integrating zoology, medicine, and 
the emerging discipline of microbiology. It can be argued that 
parasitology, as a multidisciplinary science with ecological, ep-
idemiological, and clinical dimensions, took shape during these 
years. Among its leading figures was Battista Grassi, whose sci-
entific career spanned from 1877 to his death in 1925.
The roots of this development can be traced back to earlier nat-
uralists such as Antonio Vallisnieri, who, still within a pre-mod-
ern framework, described parasites as “friendly” organisms 
coexisting with their hosts. During the nineteenth century, the 
interpretation of parasitic organisms’ life cycles remained deep-
ly influenced by the debate on spontaneous generation, partic-
ularly in the field of helminthology. In this context, Grassi’s early 
adherence to forms of heterogenesis may appear as a misstep; 
however, it reflects a broader epistemological uncertainty that 
persisted even after Pasteur and was likely reinforced by as-
pects of the scientific environment in Pavia.
Grassi’s later work, however, firmly positioned him within the 
golden age of parasitology. His studies on Ancylostoma, Stron-
gyloides, and filarial parasites contributed significantly to the 
understanding of parasite life cycles, transmission pathways, 
and their relevance to public health. Through these investiga-
tions, Grassi helped consolidate the transition from speculative 
interpretations to an experimental and biologically grounded 
parasitology
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S17-4
GIOVANNI BATTISTA GRASSI AND THE THEORY OF 
EVOLUTION
Marco Ferraguti
Linnean Society of London
Keywords: Battista Grassi, Theory of Evolution, History of Par-
asitology 

In 1886, Grassi published his inaugural lecture delivered in 1885 
at the University of Catania, entitled “The Progress of the Theory 
of Evolution.” Both the date and the author are significant: the 
publication appeared shortly after Darwin’s death and was writ-
ten by a well-educated zoologist who was up to date with devel-
opments in European evolutionary thought. The years following 
Darwin’s death were a period of profound reexamination of his 
ideas, culminating in what historians have called the “eclipse 
of Darwinism.” I will attempt to analyze how, in Grassi’s words, 
one can see both the Darwinian tradition and, at the same time, 
certain distorted interpretations that contributed to the crisis of 
Darwinism.

S17-3
BATTISTA GRASSI AND MALARIA: THE MISSED NOBEL 
PRIZE AND THE CONTROVERSY WITH RONALD ROSS
Bernardino Fantini
University of Geneva
Keywords: Malaria, Battista Grassi, History of medicine 

The final years of the nineteenth century were crucial for the dis-
covery of the cause and transmission mechanisms of malaria. 
Given the major epidemiological impact of the disease, these 
discoveries attracted great attention, leading to the awarding 
of the second Nobel Prize in 1902 for this work. Analysis of the 
archives of the Nobel Foundation shows that, in addition to the 
French scientist Alphonse Laveran, who had already identified 
the role of plasmodia as the specific cause of the disease in 
1880, the main candidates included five scientists: the British 
Patrick Manson and Ronald Ross, the German Robert Koch, 
and the Italians Camillo Golgi and Battista Grassi. The Nobel 
Committee decided to award the prize solely to Ronald Ross, 
and this decision sparked intense controversy, particularly be-
tween Ross and Battista Grassi—a dispute that lasted for de-
cades, even beyond Grassi’s death in 1925. At the core of this 
controversy were several factors: the defense of national and 
institutional prestige, strong personal rivalries, and above all, a 
different epistemological approach concerning what should be 
considered, in parasitology, a complete demonstration of the 
transmission cycle of a pathogenic microorganism.
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S17-5
BATTISTA GRASSI’S LEGACY AND THE PRESENT 
CHALLENGES TO MEDICAL ENTOMOLOGY IN ITALY
Alessandra della Torre
Sapienza University of Rome
Keywords: Battista Grassi; arbovirus; history of parasitology in 
Italy

Battista Grassi’s discovery that Anopheles mosquitoes transmit 
Plasmodium parasites was a turning point in public health, pav-
ing the way for the eventual elimination of malaria in Italy and 
beyond. This breakthrough helped shift malaria from a wide-
spread global burden to a disease confined to tropical areas.
In the 21st century, substantial progress in reducing malaria 
transmission has been achieved, thanks to advances in medi-
cal entomology and the development of more effective tools to 
control mosquito populations and limit human–vector contact. 
However, in parallel, mosquito-borne diseases are on the rise 
worldwide and are becoming an increasing concern in Europe. 
In this talk, I will discuss current and future risks of mosqui-
to-borne diseases in Italy, as well as the emerging challenges 
facing medical entomologists, highlighting how Grassi’s legacy 
continues to inform and inspire contemporary research and 
public health strategies.
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S18-2
BARRIERS AND ENABLERS OF ANTENATAL CARE AND 
INTERMITTENT PREVENTIVE TREATMENT FOR MALARIA IN 
PREGNANCY IN SOUTH SUDAN
Isotta Triulzi1, Loide Cambisano2, Ilaria Palla1, Abiodun 
Amodu2, Olumide Salawu2, Chiara Scanagatta2, Lara Tavoschi3, 
Valentina Mangano3

1University of Pisa; Scuola Superiore Sant’Anna; 2CUAMM; 
3University of Pisa
Keywords: Malaria; South Sudan; IPTp

Intermittent preventive treatment of malaria in pregnancy with 
at least 3 doses of sulfadoxine-pyrimethamine (IPTp3+) is rec-
ommended as part of antenatal care (ANC) in areas of moderate 
to high malaria transmission. However, coverage remains low in 
several Sub Saharan African countries, including South Sudan. 
Previous studies have identified several barriers to women’s use 
of ANC services and uptake of IPTp, including long travel dis-
tances, insecurity, perceived poor quality of care, frequent drug 
stock-outs, and limited partner support. 
The University of Pisa coordinates a project aimed at improv-
ing the prevention and management of malaria in Lakes State, 
South Sudan, funded from the Italian Agency for Development 
Cooperation under the Global Fund Technical Support frame-
work, and conducted in partnership with Doctors with Africa 
CUAMM and the National Malaria Control Programme. During 
the first year of this three-year initiative (2025-2027), the proj-
ect objective is to investigate the demand-side and supply-side 
factors at household, community and health system level con-
tributing to ANC attendance and IPTp uptake in Lakes State, in 
order to design context-sensitive and effective public health in-
terventions. 
The investigation adopted a sequential mixed-methods design. 
In the qualitative phase, in-depth interviews and focus group 
discussions were conducted with multiple stakeholders: preg-
nant and post-partum women from communities and ANC fa-
cilities, adult men, ANC staff, community health workers and 
village leaders. A structured non-participant observation as-
sessment of service delivery was conducted using a checklist 
to describe the provision of ANC services and assess service 
organization and quality. The findings informed the development 
of questionnaires for the subsequent quantitative phase of the 
study, in order to identify the most relevant barriers and en-
ablers. At this symposium, selected preliminary results of this 
mixed-methods investigation will be presented and discussed.

S18-1
IMPROVING THE CONTROL OF MALARIA IN PREGNANCY: 
RECENT EVIDENCE FROM CLINICAL TRIALS TO 
IMPLEMENTATION SCIENCE
Raquel Gonzales
Barcelona Institute for Global Health
Keywords: Malaria, pregnancy, prevention

Malaria during pregnancy is a major contributor to adverse ma-
ternal and neonatal outcomes in endemic regions. Pregnant 
women have an increased susceptibility to malaria infection 
due to immunological and hormonal alterations, enhanced 
mosquito attraction, and the sequestration of parasites within 
the placenta. The severity of malaria during pregnancy is influ-
enced by the level of pre existing antimalarial immunity and by 
factors such as the number of previous pregnancies in which 
women have been exposed to infection, with primigravidae ex-
periencing the highest risk. Acquired immunity, in turn, is shaped 
by the intensity of malaria transmission in the area of residence. 
Intermittent preventive treatment in pregnancy (IPTp) with sulf-
adoxine–pyrimethamine (SP) is recommended at every sched-
uled antenatal care visit, beginning in the second trimester, in 
areas with moderate to high malaria transmission. However, ris-
ing SP resistance in several endemic settings threatens the effi-
cacy of this intervention. In addition, SP cannot be administered 
during the first trimester or to pregnant women living with HIV 
who receive co trimoxazole prophylaxis due to potential drug–
drug interactions. Alternative drugs and delivery channels of IPTp 
have been evaluated in recent years. Evidence spanning clinical 
trials to large implementation science initiatives will be reviewed 
to outline existing challenges and guide future strategies.
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S18-4
BEYOND A SINGLE PATHOGEN: MICROBIAL 
INTERACTIONS DRIVING TRICHOMONAS VAGINALIS 
VIRULENCE
Pier Luigi Fiori
Department of Biomedical Sciences, University of Sassari
Keywords: Trichomonas vaginalis; Symbionts; Microbial consor-
tia 

Trichomonas vaginalis is an anaerobic protozoan parasite and 
the etiological agent of trichomoniasis, the most prevalent 
non-viral sexually transmitted infection worldwide, with an es-
timated 250,000 cases annually. The infection is strongly as-
sociated with vaginal dysbiosis, increased susceptibility to HIV, 
adverse pregnancy outcomes including preterm birth, and the 
development of cervical and prostate cancers. This condition is 
characterized by a profound alteration of the vaginal microbiota, 
involving the depletion of protective commensal species such 
as Lactobacillus gasseri and the expansion of a polymicrobial 
community resembling that observed in bacterial vaginosis, 
prominently featuring Gardnerella vaginalis. The bacterial con-
sortia present during infection play a pivotal role in shaping the 
pathophysiology of T. vaginalis, markedly influencing its viru-
lence and pathogenic potential.
A notable biological feature of T. vaginalis is its capacity to es-
tablish stable associations with intracellular microbial sym-
bionts, including two eubacterial species of the genus Myco-
plasma and four double-stranded RNA viruses belonging to the 
Totiviridae family, collectively termed T. vaginalis viruses (TVVs). 
These endosymbionts are uniquely adapted to the protozoan 
host, residing within its cytoplasm and replicating in a coordi-
nated manner with host cell division.
The presence of Mycoplasma and TVVs significantly modulates 
the parasite’s biology and pathogenicity, with both symbionts 
acting synergistically to amplify host proinflammatory respons-
es. These complex symbiotic interactions are likely to influence 
the clinical presentation and progression of trichomoniasis, in-
cluding its associated complications such as malignancies and 
adverse reproductive outcomes, thereby contributing to the ex-
tensive heterogeneity observed in disease manifestations.

S18-3
INTEGRATING FEMALE GENITAL SCHISTOSOMIASIS 
WITHIN SEXUAL AND REPRODUCTIVE HEALTH 
SERVICES IN ENDEMIC COUNTRIES: CHALLENGES AND 
OPPORTUNITIES
Daniela Fusco
Bernard Nocht Institute for Tropical Medicine
Keywords: Female Genital Schistosomiasis, Madagascar, Ne-
glected tropical diseases

Female Genital Schistosomiasis (FGS) is the chronic conse-
quence of a continuous and persistent infection with Schistoso-
ma haematobium. The management of the disease is complex 
because of diagnostic, treatment and accessibility challenges 
both in endemic and non-endemic contexts. The scarce knowl-
edge of the disease among non-infectious disease specialists, 
delays care risking to exacerbate consequences including in-
fertility, increased risk for acquisition of HIV and social stigma. 
Madagascar is among the countries with highest endemicity of 
the disease, with over 50% of women affected. Since 2020, in 
collaboration with the local ministry of health and academic 
partners, a program for integrating services at the primary level 
of care is being implemented to prove feasibility of the interven-
tion. The experience gained from Madagascar has highlighted 
existing gaps in populations at risk living in non-endemic coun-
tries. In this view, we collected evidence through systematic 
research of the literature of association between FGS and fer-
tility in order to trigger actions for monitoring the disease also in 
non-endemic context. With the shifting priorities of the World 
Health Organisation (WHO) from control to diseases elimina-
tion, the burden management of FGS and all chronic conse-
quences of schistosome infections are becoming central and 
require paradigm shifts to prevent neglecting health and social 
disparities associated to the infection.
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S18-6
CHAGAS DISEASE IN PREGNANCY
Lorenzo Zammarchi1,2, Anna Barbiero1,2, Michele Spinicci1,2

1Department of Experimental and Clinical Medicine, University 
of Florence, Italy;2Infectious and Tropical Diseases Unit, 
Careggi University Hospital, Florence, Italy
Keywords: Chagas diseases, Pregnancy, serological screening 

Vertical transmission is the second most important route of 
transmission for Chagas disease globally and undoubtedly the 
main route of transmission in non-endemic countries. 
It is therefore essential to prevent or control it through serologi-
cal screening of women of childbearing age and at-risk pregnant 
women, particularly those from endemic Latin American coun-
tries. Current evidence shows that antiparasitic treatment be-
fore conception essentially eliminates the risk of vertical trans-
mission, while if the infection is diagnosed during pregnancy, 
close follow-up of newborns is recommended, and early treat-
ment can eradicate the infection. 
Only a few countries, including Italy, have national guidelines 
that advocate serological screening for Chagas disease during 
pregnancy.

S18-5
PREVENTION OF CONGENITAL TOXOPLASMOSIS: 
RELEVANCE OF SCREENING AMIDST SHIFTING 
EPIDEMIOLOGICAL TRENDS
Valeria Meroni1, Alice Bonetti2

1Department of Molecular Medicine, University of Pavia, Pavia, 
Italy; 2Microbiology and Virology Unit, Diagnostic Medicine 
Department, Fondazione IRCCS Policlinico San Matteo, Pavia, 
Italy
Keywords: Congenital Toxoplasmosis, serological screening, 
seroprevalence 

Toxoplasmosis is a zoonosis caused by the parasite Toxoplasma 
gondii, usually acquired via ingestion of contaminated food or 
water and rarely via transplanted organs. The disease is typical-
ly mild or asymptomatic in immunocompetent individuals but 
potentially severe or life-threatening in immunocompromised 
patients and if vertically transmitted during pregnancy. Prena-
tal serological screening is essential for identifying women at 
risk and for appropriate actions (e.g. monthly screening, dietary 
counselling and treatment) to prevent transmission to the fetus. 
A serological investigation of T. gondii antibodies was conduct-
ed in 2019-20 among 114678 women of reproductive age in 
Italy (Pavia et al., 2026. Euro Surveill. 2026 31(4):2500135). 
Prevalence of IgG antibodies was about 13%, highlighting a 
decrease that has been reported also in other countries. As T. 
gondii is often transmitted via food, such decrease could be due 
to changes in alimentary habits, farming systems and improved 
hygienic practices. The prevalence of anti-toxoplasma IgG an-
tibodies was significantly higher among women of non-Italian 
nationality. Seroprevalence increased with increasing age as 
previously reported and could be due to multiple exposures to 
T. gondii throughout life. Prevalence of IgM antibodies against 
T. gondii was less common (3%). Among women with IgM anti-
bodies, 29.3% only had acute infections as assessed by IgG and 
IgM seroconversion and low or intermediate avidity. 
Congenital toxoplasmosis can result in a high disease burden 
and treatment of gestational toxoplasmosis improves the prog-
nosis of infants. Thus, also in contexts of low seroprevalence, 
screening of women of reproductive age will be cost-effective. 
As T. gondii is endemic in wild and domestic animals in Italy, it 
is crucial to maintain the screening programme as pointed out in 
the recent (2023) Italian Guidelines for Physiological Pregnancy.
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S19-2
NEGLECTED TROPICAL DISEASES THROUGHOUT THE 
CENTURIES
Fabrizio Bruschi
University of Pisa
Keywords: Neglected tropical diseases, history, paleopathology

Humans are affected by neglected tropical diseases since mil-
lennials, the most known of them is certainly leprosy, however 
those caused by parasites, either protozoan or helminths, ac-
company humans forever, but still represent important threats 
to the public health.
The present study will focus on different people of which we 
know approximately the era in which they lived. 
In particular we focused on the Narni’s mummy (late Ptolemaic 
period) (cysticercosis), present in the Hall of the municipality of 
Narni, Umbria region, Italy, King Richard III remains (1452-1485) 
(ascaridiosis), who was buried in the church of the friars minor 
(Grey Friars) in Leicester (UK), Eleonora of Toledo (1522-1562), 
wife of Cosimo I de Medici, cutaneous leishmaniasis along with 
tuberculosis; Ferdinand II, Grand Duke of Tuscany (1610-1670), 
cystic echinococcosis; Antonio Carafa, Duke of Mondragone 
(1586-1610), trichuriasis, whose mummy is preserved in the 
Saint Domenico Maggiore church in Naples, Italy.
By studyng the occurrence of the parasites, through a paleop-
athological approach, aetiological agents of some neglected 
tropical diseases, in people belonging to high classes, of which 
we know the history of life, the habits and the kind of food con-
sumed, we may obtain information about the way of acquiring 
infections in periods during which such people lived. 
Acknowledgement: The Author is grateful to Gino Fornaciari for 
his valuable suggestions.

S19-1
THE GERMAN NETWORK FOR NTDs
Achim Hoerauf
University Hospital Bonn, Germany
Keywords: German Network for Neglected Tropical Diseases, 
DNTDs

The German Network for Neglected Tropical Diseases (DNTDs), 
founded in 2014, aims to strengthen advocacy for the control 
and elimination of NTDs. It emerged in response to Germany’s 
absence from the 2012 London Declaration, largely due to frag-
mented responsibilities across federal ministries. By uniting 
stakeholders from academia, industry, and civil society, DNTDs 
established a platform that gained increasing relevance in Ger-
man policymaking. A key achievement has been encouraging 
cross-ministerial coordination on NTDs at the level of the Fed-
eral Chancellery.
This engagement has led to tangible progress, including the in-
clusion of NTDs in G7 communiqués, dedicated funding from 
the Federal Ministry of Health for ESPEN, and support from the 
Federal Ministry for Economic Cooperation and Development 
(BMZ) for regional initiatives such as programs in the CEMAC 
region.
Currently, DNTDs advocates for allocating a portion—ideally 
10%—of Germany’s Global Fund contributions to HIV-relat-
ed co-infections such as schistosomiasis. The network also 
established a parliamentary advisory group, though sustaining 
political attention across legislative terms remains challenging, 
especially amid budget constraints.
The strong value proposition of NTD control—high impact at 
relatively low cost, relevance in underserved regions, and align-
ment with One Health—continues to support efforts toward 
integrated financing and strengthened European collaboration.
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S19-4
NEGLECTED TROPICAL DISEASES IN ITALY (IN-NTD 
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Adriano Casulli
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Superiore di Sanità, Rome, Italy; WHO Collaborating Centre 
for the Epidemiology, Detection and Control of Cystic and 
Alveolar Echinococcosis (One Health). Department of 
Infectious Diseases, Istituto Superiore di Sanità, Rome, Italy; 
Unit of Foodborne and Neglected Parasitic Diseases at the 
Department of Infectious Diseases, Istituto Superiore di Sanità, 
Rome, Italy
Keywords: Neglected Tropical Diseases, Italy, Public Health

According to the WHO criteria for classification, Neglected Trop-
ical Diseases (NTDs) are diseases, disorders, or conditions that 
disproportionately affect poor and marginalized populations, 
mainly affect communities living in tropical and subtropical ar-
eas, can be prevented and controlled by public health interven-
tions and are relatively neglected by scientific research and pub-
lic/private funding. Based on the above criteria, WHO currently 
focuses on a diverse group of 21 diseases and disease groups, 
mainly infectious, caused by virus, bacteria, fungi, parasites (pro-
tozoa and helminths), and toxins (snake bite envenoming, non-
communicable disease), all of global public health importance. 
Although NTDs are most prevalent in low-income countries, they 
also occur in upper–middle-income countries, including several 
in Europe. This study provides a quantitative assessment of the 
most relevant endemic and imported NTDs in Italy and introduc-
es the Italian Network on NTDs (IN-NTD), an alliance of scien-
tific societies, research institutes, foundations, universities, and 
non-profit organizations committed to combating NTDs.
National Hospital Discharge Records (HDRs) were analyzed 
to quantify major endemic or imported NTDs among residents 
in Italy over the period 2001-2024. The analysis included the 
following NTDs: Buruli ulcer, Chagas disease, Dengue, Echi-
nococcosis, Foodborne trematode infections, Human African 
trypanosomiasis, Leishmaniasis, Leprosy, Lymphatic filariasis, 
Mycetoma, chromoblastomycosis and other deep mycoses, 
Onchocerciasis, Rabies, Scabies and other ectoparasitoses, 
Schistosomiasis, Soil-transmitted helminthiases, Taeniasis and 
cysticercosis, Trachoma, and Yaws.
Between 2001 and 2024, approximately 49,000 cases were 
identified with a primary diagnosis of one of the selected NTDs, 
corresponding to approximately 73,000 hospitalizations. The 
three most frequently reported NTDs were echinococcosis, 
leishmaniasis, and schistosomiasis, with 15,218, 7,167, and 
4,237 cases, respectively. In terms of hospitalizations, these 
diseases accounted for 25,131, 14,707, and 5,334 records, 
respectively. The standardized crude rates for endemic echino-
coccosis and leishmaniasis over the study period were 1.07 and 
0.51 per 100,000 population, respectively; while hospitalization 
rates were 1.77 and 1.04 per 100,000 population.
NTDs in Italy exemplify how globalization (including human mo-
bility and the trade of animals and food products) and climate 
change are reshaping the epidemiology of infectious diseases, 
posing increasing health challenges beyond tropical and sub-
tropical regions. The Italian Network on NTDs (IN-NTD) was 

S19-3
THE NEW WHO GUIDELIENS FOR THE TREATMENT OF 
PATIENTS WITH CYSTIC ECHINOCOCCOSIS
Francesca Tamarozzi
IRCCS Sacro Cuore Don Calabria Hospital, Department 
of Infectious-Tropical Diseases and Microbiology, WHO 
Collaborating Centre for Strongyloidiasis and other Neglected 
Tropical Diseases, Negrar di Valpolicella, Verona, Italy
Keywords: cystic echinococcosis; WHO guideliens; treatment

Cystic echinococcosis affects >3 million people worldwide at 
any time and causes an estimated economic burden of >3 bil-
lion/year USD for treating human cases and livestock industry 
losses. Goals and priorities towards control of CE are included 
in the WHO 2021-2030 Roadmap for NTDs. However, despite 
diagnostic, treatment, and control measures being available, 
until now the diagnosis, clinical management and control of 
this disease lacked rigorous, transparent, applicable and widely 
shared guidelines. This resulted in hampered control activities 
for CE, but also lack of equity and equality concerning patients’ 
management.
For the first time, in 2021, the WHO, Department of the Control 
of Neglected Tropical Diseases, called for and coordinated the 
activities for the development of guidelines on the treatment 
of patients with cystic echinococcosis. In 2024, the same de-
partment included Echinococus granulosus infection and cystic 
echinococcosis among the infections to have Target Product 
Profiles (TPP) for diagnostics in animals and humans produced 
by the One Health sub group Diagnostic Technical Advisory 
Group for Neglected Tropical Diseases.
The WHO Guidelines on the treatment of patients with cystic 
echinococcosis were published in June 2026, while publication 
TPPs for diagnostics for E. granulosus infection and cystic echi-
nococcosis is experted soon.
This presentation will describe these new guidance documents, 
and will discuss further steps needed towards the development 
of guidelines on diagnosis of CE and implementation of CE con-
trol programmes.
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Neglected Tropical Diseases (NTDs) are a mosaic of infectious 
diseases affecting over one billion people worldwide, mainly in 
low-resource settings (WHO, 2021, Ending the neglect to attain 
the Sustainable Development Goals: a road map for neglect-
ed tropical diseases 2021–2030, Geneva, 196 pp). Climate 
change, globalization, and increasing human mobility are en-
hancing their relevance also in high-income countries, includ-
ing Italy, where the integration of NTDs into medical curricula 
remains limited. In this context, younger generations play a key 
role in advancing global health awareness. The Young Italian 
Network for Neglected Tropical Diseases (Y-IN-NTD), within the 
International Youth Initiative for NTDs, was established to pro-
mote research, dissemination, and awareness at both scientific 
and community levels. Among its activities, a national survey is 
ongoing to assess knowledge, attitudes, and practices on NTDs 
in Italian medical education. The questionnaire was developed 
and validated involving two panel of experts; reproducibility, 
consistency, and feasibility were further evaluated through field 
testing (Under review, Guido et al., PLOS Negl. Trop. Dis.).
A multicenter cross-sectional survey was conducted via RED-
Cap platform (November 2025–March 2026), involving medical 
students and residents from 40 Italian Universities. The survey 
explored knowledge (clinical cases and theoretical questions), 
attitudes (5-point Likert scale), and practices (formal teaching 
and clinical practice). Adequate knowledge of NTDs was de-
fined as achieving at least 50% correct answers in the knowl-
edge section. Multivariable logistic regression was performed.
A total of 1,110 questionnaires were collected; 921 (83.0%) 
were included in the analysis (691 students, 230 residents). 
Median age was 24 years (IQR 22–29), and 59.5% were fe-
male. Overall, 73.7% reported no or less than 5 hours of formal 
teaching. Self-perceived preparedness was low (median 4/10). 
Only 34.1% of participants achieved an adequate knowledge of 
NTDs. Correct responses to clinical cases ranged from 42.0% 
to 51.9%, with no significant differences between students and 

established as a coordinated platform bringing together scien-
tific societies, research institutes, foundations, universities, and 
non-profit organizations (ONLUS), with the aim of supporting 
national and international efforts toward the control of these 
devastating poverty-related diseases.
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LYME BORRELIOSIS: A NEGLECTED DISEASE?
Claudio Bandi
University of Milan
Keywords: Lyme disease; chronic infections

Lyme borreliosis is among the most common vector-borne 
infections in Europe and North America. Its classical clinical 
presentation includes erythema migrans, as well as cardiac, 
articular, and neurological manifestations. However, clinical ex-
pression is highly variable, and a proportion of infections may 
remain asymptomatic or present with non-specific symptoms, 
making diagnosis challenging. Indeed, seroepidemiological 
studies have shown seropositivity to Borrelia burgdorferi s.l. in 
apparently healthy individuals, particularly in tick-exposed pop-
ulations, where high seroprevalence levels are often detected, 
suggesting that an important fraction of infections may go un-
recognized.
These observations, together with the fact that tick bites often 
go unnoticed, support the view that Lyme borreliosis may be 
underdiagnosed in endemic areas. While most infections are 
effectively treated when identified, uncertainties remain re-
garding the possible long-term consequences of untreated or 
unrecognized infections. In particular, the potential contribution 
of persistent or past Borrelia infections to chronic inflammato-
ry conditions has been discussed, although current evidence is 
limited and not conclusive. More consistent data are, however, 
available for cardiac involvement, where the detection of Bor-
relia in myocardial tissue has been reported in cases of dilated 
cardiomyopathy, suggesting a possible role of infection-driven 
inflammation and the resulting structural alterations of the myo-
cardium.
Overall, Lyme borreliosis may represent a neglected condition, 
not only because of diagnostic challenges but also due to gaps 
in our understanding of its full clinical spectrum and long-term 
outcomes. In addition, its often delayed and insidious clini-
cal presentation may contribute to reduced public and clinical 
awareness, especially when compared with acute vector-borne 
infections transmitted by more easily perceived arthropods 
such as mosquitoes. In the context of increasing human expo-
sure to tick vectors, further research is needed to better define 
the burden of undiagnosed Borrelia infections and their poten-
tial clinical implications.

residents. Higher knowledge was independently associated 
with female sex (aOR 1.46; 95%CI 1.08–1.98), prior academic 
exposure (aOR 1.58; 95%CI 1.14–2.19), >10 hours of training 
(aOR 2.11; 95%CI 1.27–3.50), and participation in educational 
activities (aOR 1.69; 95%CI 1.23–2.31). Attitudes were high-
ly positive: more than 90% supported mandatory inclusion of 
NTDs in curricula, favored dedicated courses, and would par-
ticipate to workshops or conferences on NTDs. Despite positive 
attitudes, preparedness on NTDs among Italian medical stu-
dents and residents remains insufficient. Structured integration 
into undergraduate and postgraduate curricula is urgently need-
ed. Engaging younger generations through initiatives as the Y-IN-
NTD represents a strategic opportunity to enhance awareness 
and address emerging global health challenges.
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ITALY TODAY
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Vector-borne viral diseases have affected Italy for a long time, 
with some infections historically endemic in the country, such 
as Toscana virus infection and tick-borne encephalitis virus in-
fection. In recent decades, both globally and in Italy, there has 
been an increase in the number and geographic spread of out-
breaks caused by different arboviruses, as well as an expansion 
of the circulation areas of certain arboviruses and their compe-
tent vectors into new regions. The endemicization and spread 
of West Nile virus in Italy represents a clear example of these 
phenomena.
Other “tropical” viruses, such as dengue, chikungunya, and Zika, 
are not yet endemic in Italy. However, the widespread presence 
of the invasive mosquito Aedes albopictus, introduced since the 
1990s, has increasingly enabled the occurrence of autochtho-
nous outbreaks originating from imported cases. Overall, these 
viruses are having a growing impact on public health.
In this constantly evolving scenario, strategies for surveillance, 
prevention, and control require a multidisciplinary approach and 
need to be continuously updated.

S20-1
RESOURCES AND INFRASTRUCTURE FOR VECTOR 
BIOLOGISTS AND VECTOR-BORNE DISEASE EXPERTS BY 
INF-ACT PNRR EXTENDED PARTNERSHIP
Alessandra della Torre
Sapienza University of Rome
Keywords: Vector-borne diseases, surveillance, national net-
work 

The escalating public health burden of vector borne diseas-
es has led Italy to enhance its national capacity to respond to 
emerging infectious threats. In 2022, the Italian Ministry of Uni-
versity and Research, with funding from the European Union 
through NextGenerationEU, launched an Extended Partnership 
on Emerging Infectious Diseases within the National Recovery 
and Resilience Plan (NRRP). This led to the creation of the INF-
ACT Foundation (http://www.inf-act.it/board.php?l=IT), a 
national research network designed to strengthen Italy’s ability 
to anticipate, detect and manage infectious risks through a One 
Health approach.
Within INF-ACT, vector-borne diseases constitute a major re-
search priority due to their growing public health relevance and 
the complex ecological and biological interactions that drive 
their emergence. Research Node 2 (RN2) plays a central role 
in this framework by uniting Italy’s leading experts in arthropod 
vectors and vector borne pathogens, integrating academic, pub-
lic health and diagnostic expertise. Its activities aim to advance 
fundamental knowledge on vector biology and vector–pathogen 
interactions, while also developing innovative surveillance sys-
tems, sustainable control strategies and improved diagnostic 
tools tailored to the Italian epidemiological context. 
From the perspective of vector biology and surveillance, the 
main legacy of RN2 is the building of research networks and 
shared resources - the National Reference Relational Database 
of Arthropod Vectors (NRRD-AV), the National Network of In-
sectary Facilities (NNIF), the Repository of Arthropod Vectors of 
Italy (RAV-IT), and the Mosquito Insecticide Resistance Italian 
Network (MosqIRIT) – which were developed to facilitate stan-
dardization of data and samples collection, storing and sharing. 
The challenge is now to maintain and possibly enrich these re-
sources and reinforce and enlarge these networks beyond the 
boundaries of the INF-ACT project in order for them to stably 
contribute to the strengthen the Italian and International com-
munity of vector biologists, epidemiologists and public health 
officers.

http://www.inf-act.it/board.php?l=IT
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outdoor dining, recreation, and tourism. 
Therefore, developing immediate-action genetic tools like TMT 
is essential to effectively counter the expanding threat of the ti-
ger mosquito.

S20-3
FROM LIFE CYCLE TO LIFE CYCLE DISRUPTION: 
ADVANCEMENTS IN BIOLOGICALLY-DRIVEN MOSQUITO 
CONTROL
Paolo Gabrieli
Department of Biosciences, University of Milano, Italy
Keywords: Mosquito-borne diseases, biological studies, con-
trol techniques

The control of mosquito-borne diseases is facing a critical bot-
tleneck. While chemical insecticides offer a fast-acting solution 
for emergency interventions, they leave a heavy environmental 
footprint, indiscriminately killing non-target insect species and 
posing risks to human health. Consequently, there is an urgent 
need for sustainable population control strategies, rooted in a 
deep understanding of mosquito biology. 
In our laboratory, we focus on one pivotal stage of the mosquito 
lifecycle: the mating. Many environmentally friendly vector con-
trol strategies leverage the innate ability of male mosquitoes to 
locate females in the wild. Because male mosquitoes feed ex-
clusively on nectar and do not bite humans, they serve as harm-
less biological vehicles for population suppression. Traditional 
approaches, such as the Sterile Insect Technique (SIT) or the re-
lease of transgenic lines, rely on the repetitive, mass-release of 
modified males. These methods are exceptionally species-spe-
cific and carry a very low risk of driving genetic resistance.
However, a critical limitation of traditional genetic technologies 
is their delayed impact, as population suppression occurs only 
in the subsequent generation. This inherent lag time renders 
SIT-based methods highly effective for long-term preventive 
suppression, but fundamentally insufficient during emergency 
outbreaks when the immediate elimination of disease-carrying 
adult females is required.
To overcome this bottleneck, we are developing a novel strate-
gy: the Toxic Male Technique (TMT). This technology engineers 
male mosquitoes to actively eliminate females upon mating. 
Mathematical modelling indicates that TMT not only induces a 
rapid population knockdown but also effectively halts the trans-
mission of mosquito-borne pathogens during seasonal peaks 
and localized outbreaks, drastically reducing the spread of de-
bilitating diseases.
While the foundational principles of TMT have been experimen-
tally proven in the model organism Drosophila melanogaster, the 
technique has yet to be implemented in mosquitoes. To bridge 
this gap, our laboratory utilizes spatial transcriptomics, tailored 
plasmid design, and precise genome manipulation to build the 
biotechnological framework required to deploy this technique 
in Aedes albopictus, the Asian tiger mosquito. We selected Ae. 
albopictus as our primary target because it acts as the principal 
vector driving summer outbreaks of dengue and chikungunya in 
temperate regions. The socioeconomic burden of these mosqui-
to-borne diseases extends far beyond mortality rates, heavily 
straining public and private finances through the direct costs of 
medical treatment and large-scale public health interventions. 
Even when non-lethal, these viral infections cause severe, pro-
longed physical suffering that undermines community well-be-
ing. Beyond these clinical concerns, the persistent presence of 
this aggressive, day-biting species creates a profound nuisance 
factor. The relentless biting behaviour and highly allergenic re-
actions cause lasting physical discomfort that alters human 
behaviour and severely depresses outdoor economic activity. 
This directly disrupts sectors vital to the local economy, such as 
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The STOPTIGRE project, initiated in 2015, evolved into a trans-
disciplinary art-science initiative implemented on Procida Is-
land, Italy, during its designation as the Italian Capital of Culture 
in 2022. This framework combined scientific entomological 
methods with participatory art practices to foster community 
engagement in vector monitoring. In 2024, in the frame of the 
INF-ACT project, a participatory Sterile Insect Technique (SIT) 
pilot experiment, involving the mass-rearing and release of 
sterile male A. albopictus, has been implemented. Community 
members were actively trained and involved in the preparation 
and release of sterile insects across target areas on the island. 
Mosquito population monitoring was conducted using stan-
dardized entomological surveillance protocols, with population 
dynamics assessed before, during, and after the SIT intervention 
period.
The implementation of SIT on Procida Island achieved substan-
tial reductions in the local Ae. albopictus population, with ap-
proximately 50% suppression of the infesting population docu-
mented during the project period in the test area. This significant 
reduction demonstrates the practical efficacy of the Sterile 
Insect Technique and of the community engagement protocol 
designed, as a useful vector control tools under field conditions. 
Beyond the ecological outcomes, the project successfully in-
creased local social cohesion and community engagement, le-
veraging the shared objective of eliminating the Asian tiger mos-
quito as a unifying force among residents.
The STOPTIGRE project demonstrates that innovative, participa-
tory approaches combining science and art can effectively ad-
dress vector-borne disease risks while promoting sustainability 
and community empowerment. The success of this approach 
suggests significant potential for scaling similar initiatives in 
other regions facing invasive mosquito challenges.

S20-4
VECTOR-BORNE DISEASES IN ITALY: A PERSPECTIVE 
FROM HUMAN MEDICINE
Vittorio Sambri
Dipartimento di Scienze Mediche e Chirurgiche (DIMEC), 
University of Bologna, Italy
Keywords: Vector-borne diseases, surveillance, national net-
work

INF-ACT RN2 not only focused on Arthropod Vectors, but also 
on Arthropod-borne Diseases, with the goal to advance diagnos-
tic and therapeutic innovation which could overcome current 
methodological constraints and challenges taking advantage of 
multidisciplinary expertise, encompassing veterinarians, biolo-
gists, microbiologists, clinicians, statisticians, and bioinforma-
ticians. We implemented a harmonized methodological plat-
form integrating metagenomic sequencing for the detection of 
zoonotic and emerging pathogens in complex clinical matrices, 
absolute nucleic acid quantification through ddPCR, multiplex 
immunoassays for biomarker identification and validation, and 
standardized workflows for extracellular vesicle profiling across 
multiple biological matrices. These approaches were embed-
ded in a coordinated, multidisciplinary human network enabling 
harmonized protocols, expertise exchange and systematic cir-
culation of clinical and environmental specimens, supported by 
an accredited biobank (BBMRI‑ERIC) providing acute‑phase and 
follow‑up samples. This integrated system generated high‑reso-
lution molecular, virological and immunological datasets, clar-
ified pathogenetic mechanisms and improved diagnostic and 
surveillance capabilities for vector‑borne infections. 
Collectively, these outputs established a sustainable nation-
al infrastructure that enhances translational research and 
strengthens Italy’s preparedness for emerging vector‑borne 
threats and is expected to grow in the future to address the new 
epidemiological challenges associated to the increasing risk of 
transmission on vector-borne pathogens in Italy and in Europe.
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INF-ACT BEYOND THE INF-ACT PNRR PROJECT
Federico Forneris
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Funded by the EU-MUR, the INF-ACT PNRR Research Program 
was established in 2022 and successfully concluded its scien-
tific activities in March 2026. Guided by the eponymous INF-
ACT Foundation (https://www.inf-act.it), the initiative brought 
together more than 800 researchers across 90 operational units 
spanning all Italian regions. Together, the INF-ACT research net-
work tackled the multidisciplinary challenge of emerging and 
re-emerging infectious diseases using a comprehensive One 
Health approach.
Within this framework, Research Node 2 (RN2) focused on ar-
thropod vectors and vector-borne pathogens, specifically tar-
geting diseases at high risk of expansion or emergence in Italy, 
such as arboviruses. The RN2 community united experts from 
academia, research hospitals, veterinary institutes, and private 
companies. Beyond its outstanding scientific outputs, a core 
achievement of INF-ACT RN2 was the establishment of a com-
mon research language and a highly collaborative environment. 
This synergy enabled the creation of shared infrastructures, pro-
tocols, and data repositories designed to endure long after the 
PNRR funding window.
In this presentation, we will concisely outline the primary 
achievements of the INF-ACT RN2 network and provide an over-
view of upcoming initiatives planned by the INF-ACT Foundation 
to sustain and grow this vital research network in the coming 
years.
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DERMANYSSUS GALLINAE: TRACING THE PATH FROM 
POULTRY PEST TO PATHOGEN VECTOR
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The poultry red mite (PRM), Dermanyssus gallinae, is one of 
the most important ectoparasites affecting laying hens world-
wide and represents a major concern for both animal welfare 
and production efficiency (Sárkány et al., 2025. Insects, 16: 
89). This hematophagous parasite is characterized by a rapid 
life cycle under optimal temperature and humidity conditions, 
allowing populations to reach extremely high densities within 
a short time (Tucci et al., 2008. Vet. Parasitol., 155: 127-132). 
The direct pathogenic effects of this mite are particularly severe. 
Infestations cause significant stress and have harmful effects 
on the affected birds, negatively impacting animal welfare, egg 
quality and quantity, and, in severe cases, survival (Sparagano 
et al., 2014. Annu. Rev. Entomol., 59: 447-466). The prevalence 
of PRM infestations in commercial poultry farms is extremely 
high, with relatively few facilities remaining free of this para-
site (Knežević et al., 2017. Arch. Vet. Med., 10: 53-62). Control 
of D. gallinae has become increasingly challenging due to the 
emergence of resistance to acaricides, the limited availability 
of authorized control products, and increasing concerns relat-
ed to food safety and animal welfare (Schiavone et al., 2023. 
Vet. Parasitol., 319: 109957; Decru et al., 2020. Front. Vet. Sci., 
7: 565866). Beyond its direct pathogenic effects, D. gallinae 
has long been implicated in the epidemiology of a wide range 
of infectious diseases, including viral, bacterial, and parasitic 
pathogens (Sparagano et al., 2014. Annu. Rev. Entomol., 59: 
447-466). Its nocturnal feeding behaviour and ability to survive 
for extended periods without a blood meal may facilitate envi-
ronmental persistence and contribute to the maintenance of 
pathogens between production cycles (Sparagano et al., 2014. 
Annu. Rev. Entomol., 59: 447-466). Consequently, D. gallinae 
has been considered a potential vector of several viruses (in-
cluding avian influenza virus, Newcastle disease virus, fowlpox 
virus and infectious anemia virus) as well as bacteria such as 
Escherichia coli, Clostridium botulinum, Pasteurella multocida, 
and Salmonella spp. (Schiavone et al., 2022. Parasit. Vectors, 
15: 29; Decru et al., 2020. Front. Vet. Sci., 7: 565866; Salierno et 
al., 2025. Proc. SIPA, 227-235; Xu et al., 2025. Poult. Sci., 104: 
105365). A novel and emerging area of research concerns the 
potential role of this mite as a reservoir and/or vector of antimi-
crobial resistance genes (Schiavone et al., 2023. Vet. Parasitol., 
319: 109957). For many years, the ability of D. gallinae to ac-
tively transmit pathogens has been debated, particularly regard-
ing transovarial transmission and the persistence of pathogens 
across developmental stages. Recent experimental studies 
have demonstrated that D. gallinae can maintain and transmit 
Salmonella enterica serovar Gallinarum via vertical transmis-
sion (Pugliese et al., 2023. Appl. Sci., 13: 1929). The detection 
of the microorganism in adult mites infected in vitro, their eggs, 
larvae, and protonymphs confirms both transovarial and trans-
stadial transmission, supporting the hypothesis that mite popu-
lations can act as independent reservoirs of infection. Accord-
ingly, D. gallinae should be regarded not only as a mechanical 
or biological vector but also as a potential reservoir host. In this 
context, the mite may contribute to the persistence of patho-

S21-1
CURRENT CHALLENGES OF PARASITIC DISEASES IN 
DIFFERENT POULTRY PRODUCTION SYSTEMS
Michael Hess
Histovac GmbH, Klosterneuburg, Austria, Former: Clinic for 
Poultry and Fish Medicine; University of Veterinary Medicine, 
Vienna, Austria
Keywords: Parasitic diseases, Poultry Husbandry, Control 
strategies

Parasitic diseases remain a significant threat to poultry produc-
tion worldwide, affecting productivity, animal welfare, and food 
security. Their prevalence and impact vary across different pro-
duction systems. In addition to husbandry conditions, disease 
susceptibility in birds is influenced by factors such as age and 
breed, resulting in considerable variability and complexity in 
the biology of parasitic infections in poultry. This complexity is 
further increased by the life cycles of certain parasites, which 
may involve intermediate or paratenic hosts. Such intricate life 
cycles are highly susceptible to environmental factors, particu-
larly temperature and humidity.
Birds kept outdoors face different challenges compared to those 
raised indoors under highly controlled conditions. As feces rep-
resent the primary route for transmission of gastrointestinal par-
asites - including protozoa and helminths - increased exposure 
to contaminated soil, wild birds, and intermediate hosts con-
stitutes a constant risk. Consequently, parasitic diseases are 
of growing importance in alternative housing systems, such as 
deep-litter or free-range systems. This trend is particularly evi-
dent in laying hens in developed countries, where there is a shift 
towards alternative housing. In contrast, poultry production in 
Africa and Asia is increasingly moving toward intensive systems 
to meet the rising demand for poultry products.
Given the limited availability of vaccines and effective therapeu-
tics, prevention and control of parasitic infections rely heavily on 
management practices with the primary objective to prevent the 
introduction of parasites into the flock. Effective parasite con-
trol requires an integrated approach that considers the biology 
of the parasite, the husbandry system, the type of birds, and the 
availability of treatments. Cleaning and disinfection must follow 
strict good farming practices, including the thorough removal of 
feces and organic matter, which can otherwise reduce the effi-
cacy of disinfectants influenced by temperature, sufficient con-
tact time, and correct concentration of disinfectants. Despite 
these measures, complete elimination of parasites from poultry 
flocks is difficult, if not impossible. Therefore, control strategies 
aim to minimize their impact on animal health and production. 
This remains particularly challenging for parasites for which nei-
ther vaccines nor effective treatments are available.
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PRODUCTION PERFORMANCE AND INTESTINAL LESIONS 
IN BROILERS EXPERIMENTALLY CHALLENGED WITH 
NECROTIC ENTERITIS
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Martina Dardi2, Luis Augusto Pantoja-Millas2, Joan Molist-
Badiola2, Massimiliano Baratelli2, Marc Pagès2
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The use of live coccidiosis vaccines has increased in the poultry 
industry in recent years. Historically, these vaccines have been 
widely used in breeders due to their suitability for long life pro-
duction cycles. In contrast, their use in short-lived birds was tra-
ditionally limited, but this trend has changed significantly. This 
shift is mainly driven by the growing demand for antibiotic-free 
production systems (e.g., No Antibiotics Ever (NAE) or Raised 
Without Antibiotics (RWA) broiler production) and increasing 
resistance to anticoccidial drugs.
Future developments in the use of live coccidiosis vaccines are 
expected to be influenced by several factors, including changes 
in husbandry practices, improvements in vaccine formulations, 
innovations in vaccine production, and advancements in the 
understanding of both host immunity and host–parasite interac-
tions aimed at preserving gut health. 
In this context, coccidiosis vaccines have been demonstrated 
to reduce intestinal lesions caused by specific Eimeria species, 
which are recognized as key predisposing factors for necrot-
ic enteritis (NE). Consequently, these vaccines may represent 
a holistic approach to the control of NE and a potential alter-
native to anticoccidial drugs. In addition, feed additives have 
gained increasing attention within the poultry industry as alter-
native strategies to antibiotics for the prevention of NE as well 
as other forms of bacterial enteritis. Then, the combination of 
vaccination against coccidiosis and the supplementation of the 
diet with feed additives could be a composite approach to the 
control of NE problems triggered by Eimeria spp. infestation. 
The objective of this study was to test the efficacy of an atten-
uated coccidiosis vaccine (EVANT®) in combination with differ-
ent feed additives to prevent the loss of production performance 
and intestinal lesions in broilers challenged with NE.
Healthy day-old broilers (n = 960) were randomly allocated to 
6 groups (8 cages/group). Groups 1−2 were left unvaccinated. 
Groups 3−6 were vaccinated following the manufacturer’s in-
structions. Chickens were grown using a diet favoring the intes-
tinal proliferation of Clostridium perfringens. Moreover, the diets 
of groups 4−6 were supplemented with medium chain fatty ac-
ids (MCFA), butyric acid or phytogenic feed additives (PFA), re-
spectively. A NE infection model was used to challenge groups 
2−6; chickens were orally infected with Eimeria maxima (4,500 
oocysts) and then C. perfringens (108 CFU) at 15 and 20 d, re-
spectively. Birds were monitored and productive parameters re-
corded until 42 d; intestinal lesions were scored.
Results showed that coccidiosis vaccination, with or without 
the addition of feed additives, decreased intestinal lesions as-
sociated with NE and improved the performance of the birds. 
Besides, the addition of MCFA to the diet decreased intestinal 

gens within intensive poultry systems, both during a single pro-
duction cycle and between successive cycles, with important 
implications for disease dynamics (Marino et al., 2016. Atti Soc. 
Ital. Patol. Aviare, estr. 15). Furthermore, Salmonella gallinarum 
has been shown to survive within D. gallinae for extended peri-
ods. Notably, viable bacteria can persist even after mite death, 
contaminating dust derived from their degradation for up to 19 
weeks. This phenomenon enables environmental persistence of 
the pathogen and may facilitate reinfection of newly introduced 
flocks (Salierno et al., 2025. Proc. SIPA, 227-235). Overall, 
these findings highlight the critical role of Dermanyssus galli-
nae in the epidemiology and persistence of infectious agents 
in poultry systems, underscoring the importance of integrated 
control strategies targeting both the parasite and the associated 
pathogens (Schiavone et al., 2023. Vet. Parasitol., 319: 109957; 
Sárkány et al., 2025. Insects, 16: 89).
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Control strategies are based on an integrated approach aimed 
at reducing the use of “additives” and/or drugs in favour of tech-
nical management focused on hygienic and immunological pre-
vention, while ensuring animal welfare and food safety. 
Parasitic diseases in broiler chickens represent the number one 
expense in poultry farming. In particular, the control of coccid-
iosis — a ubiquitous parasitic disease — is essential, as inade-
quate control can lead to significant economic losses, especial-
ly when clinical manifestations occur. 
Control is achieved through the use of coccidiostats or vaccines. 
Other less common but still important parasites to consider are 
helminth infections: short-cycle nematodes and cestodes (ap-
proximately 1 month), which represent a risk factor depending 
on animal density, extended production cycles without ade-
quate cleaning, limited availability of pharmaceutical products, 
and the risk of resistance.

lesions associated to NE in vaccinated animals compared to 
all treatment groups. Moreover, the same additive improved the 
feed conversion rate. Therefore, vaccination with a live attenuat-
ed coccidiosis vaccine together with in-feed inclusion of MCFA 
might be a solution to reduce NE in broilers raised antimicrobial 
and anticoccidial-free.
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POTENTIALITY OF LIFE CYCLE ASSESSMENT TO EVALUATE 
ENVIRONMENTAL IMPACT OF ANTHELMINTIC USE AND TO 
CONSIDER ALTERNATIVE STRATEGIES
Vincenzo Mignano1, Grazia Policastro2, Antonio Bosco3, Laura 
Rinaldi3, Massimiliano Fabbricino1

1Department of Civil, Architectural and Environmental 
Engineering, University of Naples Federico II, Naples, Italy; 
2Telematic University Pegaso, Naples, Italy; 3Department of 
Veterinary Medicine and Animal Production, University of 
Naples Federico II, Naples, Italy
Keywords: Life Cycle Assessment, Anthelmintic Ecotoxici-
ty, Agro-Industrial Co-Products

INTRODUCTION. Anthelmintic (AH) compounds are widely 
used in veterinary medicine to control parasitic infections. De-
spite their therapeutic efficacy, these molecules persist in the 
environment after application (Lagos et al., 2023. Chimia, 77: 
777–782), raising increasing concerns about their potential en-
vironmental impacts. Residues of AHs can enter soil and water 
through various pathways, affecting non-target organisms and 
ecosystem functions (Vokral et al., 2023. Chemosphere, 345: 
140446). Environmental impacts of AH use can affect multi-
ple media beyond traditional scopes, potentially resulting in an 
overall burden that surpasses their benefits, thus challenging 
the justification for their use.
MATERIALS AND METHODS. To determine the impact of a tra-
ditional product or to assess the environmental benefits of an 
innovative product, a Life Cycle Assessment (LCA) can be used 
(Bras et al., 2024. Sustainability, 16:630) to comprehensively 
evaluate the potential environmental impacts associated with 
the use of AHs. The modelling was conducted using Sima-
Pro9.4 software, using life cycle inventory data from the Eco-
invent database. Environmental impacts were assessed using 
the ReCiPe 2016 method, applying both midpoint and endpoint 
approaches, in order to provide a detailed evaluation across a 
wide range of specific impact categories as well as an aggregat-
ed assessment of damage to human health, ecosystems, and 
resource availability. Primarily, an analysis was performed using 
benzimidazole as a model AH compound, considering the en-
tire life cycle of the product and the associated impacts. Subse-
quently, an analysis was conducted within a biorefinery process 
to recover value from agro-industrial waste by utilizing hazelnut 
and pomegranate extracts with AH properties. A comparison 
was then made to demonstrate the environmental benefits of 
using bioactive natural extracts versus traditional drugs.
RESULTS AND CONCLUSION. The results of the primary analysis 
indicate that the use of AH drugs especially contributes to human 
carcinogenic toxicity. The following most affected impact catego-
ries are freshwater and marine ecotoxicity, highlighting potential 
risks for aquatic ecosystems. When considering endpoint indi-
cators, the highest contribution is observed in the human health 
damage category. These findings suggest that the environmental 
implications of AH use extend beyond the impacts that are typi-
cally considered. Secondary analysis results demonstrate that 
employing a biorefinery process utilizing extracts from agro-indus-
trial co-products can deliver environmental benefits across all as-
sessed impact categories; this positive outcome is attributed to the 
extraction of compounds with AH properties. The results highlight 
the need to adopt a holistic approach when evaluating the sustain-
ability of AH applications. Furthermore, the present LCA provides a 
reference framework for the comparative assessment of alterna-
tive strategies aimed at reducing the use of AH compounds.

LIGHT–BASED APPROACH FOR SUSTAINABLE CONTROL 
OF AEDES ALBOPICTUS INFESTATIONS
Isabella Mercuri1, Chiara Gentile2, Cristiana Poggi2, Eleonora 
Perugini2, Marta Giovanetti1, Marco Pombi2

1Università Campus Bio-Medico di Roma, Italy; 2Università di 
Roma “La Sapienza”, Italy
Keywords: Photobiological control, Blue light, Mosquito 
vectors

INTRODUCTION. The Asian tiger mosquito, Aedes albopic-
tus, represents a major public health concern due to its capac-
ity to transmit arboviruses such as dengue, chikungunya, Zika, 
and yellow fever. Its adaptability to urban environments, com-
bined with high reproductive rates, makes population control 
challenging. Current strategies rely predominantly on chemical 
insecticides, which may pose risks to human health and eco-
systems. Moreover, the increasing emergence of insecticide re-
sistance is reducing their effectiveness. These limitations high-
light the need for alternative environmentally sustainable vector 
control strategies. In this context, light-based interventions are 
emerging as a promising yet still underexplored approach. Re-
cent evidence (Taniyama et al., 2021. Appl. Entomol. Zool., 
56: 319–325; Taniyama and Hori, 2022. Sci. Rep., 12: 10100) 
indicates that variations in light wavelength and intensity can in-
fluence mosquito biology and population dynamics. Building on 
these premises, the present study aims to evaluate the effect of 
visible light exposure on A. albopictus, with the objective of de-
veloping a novel, non-chemical vector control strategy capable 
of altering key life-history traits.
MATERIALS AND METHODS. Laboratory-reared A. albopictus 
were maintained under continuous white light (4000 K, control 
condition) and blue light (Biovitae® light; peak 416 nm; 7.3–9.4 
× 10¹⁴ photons·m-²·s-¹, treatment), each performed in triplicate 
to assess the impact of blue light exposure on egg hatching and 
mortality across larval, pupal, and adult stages. A total of 300 
eggs per group were placed in trays containing 500 mL of tap 
water. First- and second-instar larvae (L1–L2) were collected 
daily and transferred to fresh trays (maximum density: 100 lar-
vae/L), provided with food and covered with disposable mesh 
caps. Pupae were collected upon formation, transferred into 
cups, and maintained in cages until adult emergence. Adults 
were fed ad libitum with 30% sucrose solution. Mortality was 
recorded daily throughout the experiment.
RESULTS AND CONCLUSION. Preliminary results from the first 
replicate indicate a significantly higher mortality rate among 
early larval instars exposed to Biovitae light compared to con-
trols (65% vs 37%; Chi-squared = 5.38, p = 0.020). In addition, 
egg hatching rates were reduced under blue light conditions 
(65%) relative to the control group (81%). Although additional 
replicates and analyses, including adult survival curves, are still 
ongoing, these findings suggest stage-specific lethal effects as-
sociated with blue light exposure and may represent a promis-
ing basis for the development of innovative vector control tools. 
Further investigations are warranted to assess the operational 
feasibility and potential integration of this approach into existing 
control strategies. Such applications could be particularly rele-
vant in urban and climate-sensitive settings, as well as at points 
of entry for invasive species, including containers and aircraft 
cabins.
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ANTICOCCIDIAL EFFICACY OF STELLARIA MEDIA (L.) VILL. 
(CARYOPHYLLACEAE) AQUEOUS EXTRACT IN NATURALLY 
INFECTED CHICKENS
Marta Raffaelli1, Marinella De Leo2, Damer P. Blake3, Francesca 
Olivieri1, Ranieri Verin1, Giulia Sala4, Guido Flamini2, Stefania 
Perrucci1
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INTRODUCTION. Chicken coccidiosis is an intestinal infection 
caused by ten Eimeria species (Blake et al., 2025. Avian Pathol., 
54:267-278) and is considered one of the main causes of eco-
nomic losses in chicken farming worldwide. Drug resistance, in-
complete efficacy of vaccines, restrictions on the prophylactic 
use of drugs, and demand for residue-free products are limiting 
currently available control methods. This study evaluated the 
efficacy of an extract of Stellaria media on natural Eimeria spp. 
infection in chickens and was approved by the Ethics Commit-
tee of Pisa University (n°23/2025).
MATERIALS AND METHODS. Stellaria media aqueous extract 
was prepared and chemically characterized by ultra-high per-
formance liquid chromatography coupled to a high-resolution 
Orbitrap/electrospray ionization source mass spectrometry. 
Ninety 28-day-old native chickens of mixed gender naturally in-
fected by Eimeria spp. were randomly divided into six groups of 
15 birds/pen. At 30 days of age (T0), three groups received 15 
mL of S. media aqueous extract/L of drinking water for five con-
secutive days, while three groups remained untreated. At T0, 
T3, T5 and T15 after starting the treatment, pooled faecal sam-
ples were collected from each pen and analysed by a modified 
McMaster technique. Eimeria spp. were identified by molecular 
analysis (Hinsu et al., 2018. Front Vet Sci., 5:176). During the tri-
al, clinical examination, average daily gain (ADG), and feed con-
version ratio were evaluated to monitor any potential detrimen-
tal effects of the treatment. All data were statistically analysed. 
Post-mortem examination was also performed.
RESULTS AND CONCLUSION. Stellaria media extract chemical 
profile revealed the presence of citric acid, amino acids, and 
several flavone glycosides having apigenin as aglycone. Eimeria 
acervulina, E. brunetti, E. maxima, E. mitis, E. necatrix, E. prae-
cox and E. nagambie were identified. No significant differences 
in the median oocysts/gram of faeces (OPG) number were ob-
served between the control and treated groups at T0, as well as 
within the control groups throughout the trial. Conversely, in the 
S. media-treated groups a statistically significant (P < 0.05) re-
duction of the median OPG number was observed between T0 
and T15. Compared to controls, treated birds had significantly 
higher ADG (P < 0.05) and lesions were less severe. The anti-
coccidial properties of the S. media extract were highlighted, 
confirming previous data on partridges (Fichi et al., 2016. Eu-
ropean J Med Plants., 15:1-6). The direct anticoccidial activity, 
ability to mitigate intestinal oxidative stress and inflammatory 
response, and modulation of host immune response have been 
reported for apigenin and citric acid (Geng et al., 2024. Parasites 
Vectors., 17:327; Li et al., 2025. Poult Sci., 104:105633; Balta 
et al., 2021. Sci Rep., 11:16202). This may explain the reduction 
of oocyst shedding and the improved ADG observed in S. me-
dia-treated chickens. This study is the first report of E. nagambie 
in Italy.
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COMPARATIVE IN VITRO EFFICACY OF SELECTED 
FORMULATIONS AGAINST SAPROLEGNIA PARASITICA
Perla Tedesco1, Dylan Triggianese1, Andrea Gustinelli1, I-Tung 
Chen2, Waldo G. Nuez-Ortín2, Filippo Maria Dini1, Monica 
Caffara1, Roberta Galuppi1
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treatments

INTRODUCTION. Saprolegnia parasitica is the main oomy-
cete pathogen affecting freshwater aquaculture, responsible 
for saprolegniosis in fish and fish eggs and causing substantial 
economic losses worldwide. The impact of this pathogen is 
particularly evident in intensive farming systems, where stress 
conditions and high stocking densities promote the onset and 
rapid spread of outbreaks. Despite its relevance, the availabil-
ity of effective and environmentally sustainable control strate-
gies remains limited. In this context, the present study aimed to 
evaluate, under in vitro conditions, the efficacy of seven differ-
ent formulations developed by Adisseo S.A.S. (France) against 
a reference strain of S. parasitica, in order to identify promising 
candidates for future applications.
MATERIALS AND METHODS. Each formulation was tested at 
five different concentrations, and all assays were performed 
in triplicate to ensure reproducibility. Three experimental ap-
proaches were employed: (i) an agar-based protocol to deter-
mine the minimum inhibitory concentration (MIC), (ii) a short-
term exposure protocol in water (1 hour) to assess the minimum 
lethal concentration (MLC) (Tedesco et al., 2019. J Fish Dis., 
42: 237-248), and (iii) a continuously agitated broth assay con-
ducted over seven days, allowing the simultaneous evaluation 
of both MIC and MLC (Tampieri et al., 2003. Pharm Biol., 41: 
584–91).
RESULTS AND CONCLUSION. Using the agar and short-term 
water exposure protocols, five formulations showed inhibitory 
activity at varying concentrations, with MLC values consistently 
lower than the corresponding MIC values. Further investigation 
through the continuous-agitation broth assay confirmed the ef-
ficacy of these five products and demonstrated a convergence 
between MIC and MLC values at even lower concentrations. 
Notably, three formulations exhibited the highest level of effec-
tiveness, with MIC/MLC values reaching 312.5 ppm. The results 
obtained highlight the potential of several tested compounds as 
effective agents against S. parasitica, particularly in aqueous 
and liquid media. These findings support their possible appli-
cation in aquaculture settings; however, additional studies are 
needed to optimize treatment conditions, especially with regard 
to exposure time and practical applicability under field condi-
tions.

ENTOMOPATHOGENIC EFFECT OF BEAUVERIA BASSIANA 
AGAINST PHLEBOTOMUS PERNICIOSUS SAND FLIES
João Victor Costa Guesser1,2, Marcos Antonio Bezerra-Santos1, 
Renata Fagundes-Moreira1,2, Claudia Cafarchia1, Domenico 
Otranto1

1University of Bari, Italy; 2University of Pavia, Italy
Keywords: Phlebotomine, Entomopathogenic fungi, vector 
control

INTRODUCTION. Phlebotomus perniciosus (Diptera: Psy-
chodidae) is the primary vector of Leishmania infantum and 
several phleboviruses in the Mediterranean Basin, and due to its 
significance in the epidemiology of these pathogens, implemen-
tation of effective control measures is strongly recommended 
(Bezerra-Santos et al., 2026. J Pest Sci., 99:11; Milagres and 
Maia, 2024. Trends Parasitol., 40:649-650). Among these, the 
use of chemical insecticides, particularly pyrethroids, remains 
a cornerstone for reducing sand fly populations and limiting the 
transmission of vector-borne pathogens. However, it may lead 
to environmental and food contamination as well as the de-
velopment of insecticide resistance. Under the above circum-
stances, entomopathogenic fungi (EPF) have been investigat-
ed as an environmentally friendly alternative for their potential 
in the biological control of arthropods (Bezerra-Santos et al., 
2026. J Pest Sci., 99:11). For example, Beauveria bassiana 
has shown efficacy against several arthropod species, including 
mosquitos, ticks, and mites (Cafarchia et al., 2022. Acta Trop., 
234:106627). However, data on sand flies are limited and no 
studies have been conducted on P. perniciosus. Here we eval-
uated the entomopathogenic effect of a native strain of B. bas-
siana against eggs, larvae, and adults of P. perniciosus under 
standardized laboratory conditions.
MATERIALS AND METHODS. Eggs (n = 200), first instar larvae 
(n = 180), and gravid adults of colony-reared sand fly females (n 
= 180) were exposed to different conidial concentrations of B. 
bassiana (1–5 × 10⁵, 1–5 × 10⁷, and 1–5 × 10⁹ conidia/mL). The 
control group was treated with distilled water containing 0.1% 
Tween 80. All experiments were performed in triplicate, and the 
samples were incubated at 25°C and 80% relative humidity.
RESULTS AND CONCLUSION. Beauveria bassiana completely 
inhibited egg hatching at the highest conidial concentration (i.e., 
1–5 × 10⁹ conidia/mL). Furthermore, all three concentrations re-
duced the lifespan of adult females by approximately half, caus-
ing 100% mortality after six days of exposure. Infected females 
also laid fewer eggs (5.9 ± 2.5 eggs per female) than those in the 
control group (30.4 ± 3.4 eggs per female). In contrast, the larval 
stage showed low susceptibility to fungal infection. These find-
ings highlight the potential of B. bassiana as a biological control 
agent for reducing P. perniciosus populations. Additionally, our 
results contribute to the development of new strategies for con-
trolling sand fly populations, therefore reducing the transmis-
sion of vector-borne pathogens.
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IN VITRO EVALUATION OF THE NEMATOPHAGOUS FUNGI 
ARTHROBOTRYS OLIGOSPORA AND DUDDINGTONIA 
FLAGRANS FOR THE CONTROL OF GASTROINTESTINAL 
STRONGYLE LARVAE IN NATURALLY INFECTED SHEEP
Barbara Paoletti1, Raffaella Iorio1, Roberto Bartolini1, Elisabetta 
De Angelis2, Angela Di Cesare1

1University of Teramo, Department of Veterinary Medicine, 
Teramo, Italy; 2Vet Practitioner
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INTRODUCTION. Nematophagous fungi represent a promising 
biological alternative to routine anthelmintic treatments for the 
control of gastrointestinal strongyles affecting livestock. Dud-
dingtonia flagrans and Arthrobotrys oligospora are known for 
their ability to survive passage through the gastrointestinal tract 
unchanged. However, the number of chlamydospores required 
for these fungi to be effective against varying concentrations of 
gastrointestinal strongyle eggs remains to be fully understood 
and is still debated (Sagües et al., 2020. Biocontrol Sci Technol., 
1–8). The aim of this study was to evaluate the in vitro efficacy 
of A. oligospora and D. flagrans in the feces of naturally infected 
sheep at different levels of fecal egg counts and chlamydospore 
concentrations.
MATERIALS AND METHODS. Arthrobotrys oligospora and Dud-
dingtonia flagrans were grown on corn meal agar (4% agar) and 
enriched Sabouraud agar, respectively, at 25°C. Fresh feces from 
sheep positive for gastrointestinal strongyles were thoroughly 
mixed to ensure random distribution of eggs. Experiments were 
performed in three series using different spore-to-egg ratios: 1:1 
(Series I), 10:1 (Series II), and 100:1 (Series III). Each series con-
sisted of five replicates per treatment: A. oligospora, D. flagrans, 
and control. The mean fecal egg counts were 650 EPG for Series 
I, 800 EPG for Series II, and 550 EPG for Series III. Each treated 
and control fecal sample was divided into five 10-g replicates. 
The 15 samples from each series were cultured for 8 days at 
26–28°C. Third-stage infective larvae (L3) were recovered using 
the Baermann technique and identified based on morphologi-
cal characteristics. Statistical analysis was performed using the 
Kruskal-Wallis test.
RESULTS AND CONCLUSION. Haemonchus contortus, Te-
ladorsagia circumcincta and Trichostrongylus colubriformis 
were identified in the control groups. A fungal concentration of 
1 spore per egg resulted in 47.7% and 38.6% reduction of L3 
for A. oligospora and D. flagrans, respectively. At 10 spores per 
egg, reductions reached 95.2% and 94.6%, while 100 spores 
per egg achieved 96.7% and 98.8% reduction for A. oligospo-
ra and D. flagrans, respectively. These results indicate that both 
fungal species significantly reduced the number of infective L3 
in sheep feces at concentrations of 10 and 100 spores per egg 
(p < 0.05). No significant differences (p > 0.05) were observed 
between A. oligospora and D. flagrans at any spore concentra-
tion compared to the control. Thus, their potential as an alterna-
tive strategy for the control of gastrointestinal strongyles is here 
demonstrated. This approach is particularly relevant given the 
widespread emergence of anthelmintic-resistant strongyles af-
fecting livestock (Charlier et al., 2023. Parasite, 30: E1).
FUNDING: This research was funded by the EU–Next Gen-
eration EU. Project Code: ECS00000041; Project CUP: 
C43C22000380007; Title: Innovation, digitalization and sus-
tainability for the diffused economy in Central Italy – VITALITY
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ANTHELMINTIC RESISTANCE ACROSS EUROPE
Federica Ceraso1, Antonio Bosco1, Ruggero Amato1, Laura 
Rinaldi1,2

1Department of Veterinary Medicine and Animal Production, 
University of Naples Federico II, Italy; 2WHO Collaborating 
Centre for Diagnosis of Intestinal Helminths and Protozoa 
WHO CC ITA-116, Naples, Italy
Keywords: WebGIS; Anthelmintic resistance; Ruminants

INTRODUCTION. Helminth infections represent a major con-
straint for ruminant health, causing impaired well-being and in-
creased management costs. Anthelmintics are widely used to 
control these parasites; however, the emergence and spread of 
anthelmintic resistance (AR) is progressively reducing their effi-
cacy. Considering the transboundary movement of animals and 
the risk of rapid dissemination of resistant parasite populations, 
there is an increasing need for tools capable of monitoring the 
spatial and temporal dynamics of AR at a European scale.
MATERIALS AND METHODS. Within the Sustainable PARasite 
Control (SPARC) project (https://wormsparc.com), a WebGIS 
platform was developed to support the collection, integration, 
and visualization of data on helminth distribution, prevalence, 
and AR. The system integrates heterogeneous data from mul-
tiple national and international sources into a centralized and 
structured database, ensuring data harmonization, accessibili-
ty, and efficient management. The WebGIS is organized into four 
main data layers: ruminant population, helminth distribution and 
prevalence, registered anthelmintics, and AR occurrence. Data 
are displayed at both national (NUTS 0) and regional (NUTS 2) 
levels through user-friendly graphical representations designed 
to facilitate spatial interpretation and comparison. A hierarchi-
cal filtering system enables users to query the database by host 
species, parasites, country, anthelmintic class, and time inter-
val, allowing flexible exploration of the data. In addition, inter-
active map functionalities, including pop-up windows, provide 
detailed and georeferenced information at a local scale.
RESULTS AND CONCLUSION. A total of 422 records on hel-
minth prevalence and 517 records on AR from several European 
countries, including Italy, France, Belgium, Greece, Ireland, Lith-
uania, the Netherlands, Romania, Spain, Poland, and the United 
Kingdom are displayed. These data originate from both scientif-
ic literature and project-generated datasets, offering a compre-
hensive overview of current knowledge on parasite distribution 
and resistance patterns across Europe. The SPARC WebGIS 
represents a valuable decision-support tool for veterinarians, 
farmers, researchers, and policymakers, enhancing access to 
information and supporting a more comprehensive understand-
ing of AR distribution. Moreover, it facilitates cross-country 
comparisons, highlights spatial heterogeneity, and contributes 
to the identification of data gaps, thereby supporting more in-
formed and evidence-based parasite management strategies.



Awards 
Oral communications 
Poster

Diagnostic, Phylogeny 
and Genomics



AWARD

95

CONTINENTAL-SCALE PHYLOGEOGRAPHY OF 
DERMACENTOR MARGINATUS AND DERMACENTOR 
RETICULATUS: A MITOCHONDRIAL DNA APPROACH
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INTRODUCTION. Ticks of the genus Dermacentor are wide-
spread in Europe, with D. marginatus having mainly a southern 
distribution that includes North Africa, and D. reticulatus most-
ly occurring in continental and northern Europe. Both species 
also extend into Asia, where the presence of closely related 
taxa complicates surveillance. Unlike other ticks, Dermacentor 
spp. mainly parasitise mammals and have almost never been 
reported on birds. In this context, understanding their phylogeo-
graphic structure is essential to infer dispersal routes, assess 
the role of humans in shaping their distribution, and ultimately 
predict potential demographic responses to future environmen-
tal changes.
MATERIALS AND METHODS. In this study, we sampled D. mar-
ginatus and D. reticulatus specimens across their distribution 
range and applied an amplicon-based approach coupled with 
Illumina sequencing to obtain their complete mitochondrial ge-
nomes. During sequence assembly, we identified long repetitive 
regions that could not be resolved using Illumina short reads and 
that had not been characterised in previous research. To under-
stand the structure and length of these repetitions, we addition-
ally applied Nanopore sequencing to a subset of samples. The 
obtained complete mitochondrial genomes are currently being 
used for phylogenetic analyses. Notably, a maximum parsimony 
phylogenetic tree was manually constructed for both species, 
allowing the identification of all mutations separating individual 
specimens.
RESULTS AND CONCLUSION. The availability of complete mi-
tochondrial references allowed robust inference of phylogenet-
ic relationships within the two species. At a broad geographic 
scale, mitogenomes clustered into distinct and well-structured 
haplogroups, unlike patterns observed in other tick species 
such as Ixodes ricinus. This result is consistent with the limited 

FAST-TRACK BORRELIA GENOMICS: COMPLETE GENOMES 
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INTRODUCTION. Borrelia burgdorferi sensu lato bacteria are 
the causative agents of Lyme borreliosis, the tick-borne illness 
with the highest incidence and an expanding epidemiology in 
temperate areas. Despite its medical relevance, genomic data 
are lacking for species other than B. burgdorferi sensu stricto, 
due to the difficulty of culturing procedures. Indeed, standard 
protocols require substantial technical expertise, extended in-
cubation periods (up to two months), and have a low success 
rate (~25%), limiting recovery of isolates. This, combined with 
the complex genome architecture, contributes to the limited 
number of complete Borrelia genomes available in public da-
tabases.
MATERIALS AND METHODS. To overcome the limitations due to 
culturing, we developed a new approach based on Whole Ge-
nome Amplification (WGA) involving early cultures, which allows 
DNA isolation within 5 days. Importantly, this faster approach 
remains fully compatible with conventional culturing methods. 
The protocol is paired with a bespoke bioinformatic pipeline de-
signed to ensure accurate assembly and reliable downstream 
analyses. First, the practical applicability of the approach was 
demonstrated using control isolates, showing that the method 
yields high-quality chromosomal assemblies. Subsequently, 
the protocol was applied to live ticks. Ixodes ricinus ticks were 
collected in the field and subjected to the standard protocol for 
Borrelia isolation (removal of surface contaminants, tick crush-
ing and medium addition). After a two-day incubation period, 
qPCR-positive cultures were subjected to the WGA protocol, 
followed by short- and long-read sequencing. Hybrid-assem-
bled chromosomes were complete and were then successfully 
typed using MLST and cgMLST (i.e., two B. lusitaniae, two B. 
afzelii and one B. garinii isolates).
RESULTS AND CONCLUSION. By generating sequencing-ready 
DNA in days rather than months, our protocol greatly stream-
lines the process and minimizes the effort associated with tradi-
tional culture-based methods. Additionally, it achieves a higher 
success rate (~75%). This workflow will facilitate broader repre-
sentation of understudied Borrelia species and support future 
epidemiological, ecological, and evolutionary studies.
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dispersal capacity of Dermacentor spp., likely linked to their 
inability to parasitise migratory birds. Indeed, host movement 
appears limited by physical or climatic barriers. Concerning 
intraspecific diversity, D. marginatus has very divergent hap-
logroups, suggesting a longer evolutionary history compared 
with other ticks; moreover, this tick shows ~3% divergence 
from D. niveus (sometimes considered synonymous), sup-
porting their classification as distinct species. In contrast, the 
divergence among D. reticulatus haplogroups is considerably 
lower, possibly indicating a more recent demographic history or 
a lower mutation rate. Overall, these results highlight how host 
ecology and dispersal constraints shape the genetic structure of 
Dermacentor populations across their wide geographic distri-
butions, with important implications for the spread of tick-borne 
pathogens. Expanding sampling locations to other areas, partic-
ularly islands and North Africa, will improve the resolution of the 
phylogeographic structure and allow disentangling the relative 
contribution of natural and human-mediated dispersal in shap-
ing the distribution of these species.
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coprological protocol for swine, suggesting that the combined 
use of FS2 and FS7, preceded by diethyl ether treatment, could 
offer reliable recovery of T. suis and strongyle eggs. Poor perfor-
mances of certain FS should be taken into account, especially 
if anthelmintic treatments are administered with undiagnosed 
T. suis infections: considering different formulations, dose, and 
duration of treatment, specific indications are often reported in 
claims for effectiveness against trichuriasis in pigs, and some-
times the treatment could be only an aid in the control of adult 
whipworms without complete effectiveness (e.g. levamisole 
and flubendazole premix for medicated feeding stuff, fenben-
dazole oral powder and oral suspension, injectable ivermectin). 
Thus, undiagnosed infections could lead to underdosing and to 
the spread of anthelmintic resistance.

TRICHURIS SUIS AND HYOSTRONGYLUS/
OESOPHAGOSTOMUM IN PIGS: EFFECTS OF DIFFERENT 
FAECAL SAMPLE PROCESSING PRACTICES ON EGG COUNTS
Alessia Gazzonis, Antonio Boccardo, Nicola Ferrari, Sergio 
Zanzani
Department of Veterinary Medicine and Animal Sciences, 
Università degli Studi di Milano
Keywords: swine endoparasites, FLOTAC® technique, 
Trichuris suis

INTRODUCTION. Faecal flotation techniques are widely used 
in parasitological diagnostic investigations and research, and 
the choice of the flotation solution (FS) can affect qualitative 
and quantitative results in companion and food animals as well 
(Cringoli et al., 2010). Nevertheless, considering copromicro-
scopic investigation in swine, detailed indications are lacking 
(https://www.flotac.it/wp-content/uploads/2025/04/man-
uale-herbivores.pdf). The primary aim of this study was to 
determine which flotation solutions yield the highest recovery 
of two swine gastrointestinal parasites, Trichuris suis and stron-
gyles (Hyostrongylus/Oesophagostomum), for which no con-
sensus currently exists in the literature regarding optimal copro-
logical diagnostic procedures.
MATERIALS AND METHODS. Replicates of faecal samples (S1 
and S2) from two Large White pigs, tested positive for T. suis and 
strongyles, respectively, were first processed to obtain repli-
cates for testing using the FLOTAC® double technique, both with 
and without the diethyl ether (DE) treatment in the fat faeces 
protocol. S1 replicates were tested using FS4 (NaNO₃, specific 
gravity = 1200) and FS7 (ZnSO₄, s.g. = 1350), and the original 
faecal suspension obtained in step 4 of the FLOTAC® double 
technique was further used to obtain serial dilutions until stocks 
lasted. Considering the available information on strongyle egg 
detection in ruminants (https://www.flotac.it/wp-content/up-
loads/2025/04/appendix-herbivores-buono.pdf), S2 replicates 
were tested with FS4, FS7, and FS2 (NaCl, s.g. = 1200). From 
S1, 140 replicates were obtained, with six serial dilutions from 
the original faecal suspension. The 150 replicates obtained 
from S2 permitted the investigation of four serial dilutions. Gen-
eralised linear mixed models (GLMMs) were implemented, in-
cluding the FS, the use or non-use of DE, the dilutions, and their 
interactions as potential predictors of egg count.
RESULTS AND CONCLUSION. Overall, in the two evaluations, 
4,785 T. suis and 59,611 strongyle eggs were counted. Statis-
tical analysis showed that FS7 was significantly better at de-
tecting T. suis eggs than FS4. Also for strongyle egg count, FS 
was a significant predictor: higher counts were obtained with 
FS2, followed by FS7; strongyle egg counts recorded with FS4 
appeared severely underestimated compared to both FS2 and 
FS7. The use of DE significantly improved the counts of both S1 
and S2; the greater improvement due to the use of DE was ob-
tained in replicates of the original faecal suspensions, while the 
benefit appeared reduced in dilutions. Furthermore, the solu-
tions with the worst performance (FS4) were those that benefit-
ed the most from the use of DE. Eggs per gram of faeces (EPG) 
were calculated for each replicate, accounting for dilutions, and 
GLMMs were also implemented with EPG values as indepen-
dent variables. Results showed that EPG significantly increased 
with dilutions and this could represent a bias in studies that 
equally consider results from undiluted and diluted samples 
when the initial sample quantities are insufficient. Overall, our 
findings provide practical indications for defining an optimal 
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INTRODUCTION. Giardia duodenalis represents a species com-
plex of tetraploid protozoan parasites that infect the small intes-
tine of mammals. Human giardiasis is a widespread gastrointes-
tinal disease predominantly caused by two of eight genetically 
distinct G. duodenalis groups, termed assemblages A and B. 
These two assemblages differ in their host preferences, degree 
of genome identity, as well as frequency of allelic sequence 
heterogeneity (ASH); therefore, assemblage-specific typing 
schemes are needed for epidemiological purposes such as 
outbreak investigations and source attribution. Previous works 
showed that assemblage B is further divided into two distinct 
subgroups, namely sub-assemblages BIII and BIV.
MATERIALS AND METHODS. Whole-genome datasets of as-
semblage B parasites derived from 18 axenically cultured pa-
tient isolates were used to identify genomic markers for molecu-
lar typing. Of the 42 identified genomic loci, 20 were selected to 
design primer sets for a nested PCR and sequencing approach, 
and a final set of seven markers was included in a new multi-
locus sequence typing (MLST) scheme. The MLST scheme was 
then applied to 109 assemblage B DNA samples from faecal 
specimens, representing both sporadic and epidemiologically 
linked cases. As assemblage B is characterized by high ASH, the 
analysis included the identification of ASH positions as part of 
the genotyping approach to distinguish isolates.
RESULTS AND CONCLUSION. In epidemiologically unrelated 
patient samples (n = 71), the MLST scheme revealed a bipartite 
population structure comprised of organisms with low or high 
ASH. A strong, although not complete, correlation was observed 
between the low ASH group and sub-assemblage BIV and be-
tween the high ASH group and sub-assemblage BIII. On the oth-
er hand, samples from epidemiologically linked cases (n = 35) 
formed separate clusters that were distinct from unrelated spo-
radic cases. These results indicate that the new typing scheme 
is informative and could assist future epidemiological studies of 
G. duodenalis assemblage B.

AI IN VETERINARY PARASITOLOGY: A SUPPORTING TOOL 
OR A THREAT TO TRADITIONAL SKILLS?
Giulio Grandi1, Johan Höglund1, Najmeh Abiri2
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Keywords: Artificial intelligence, copromicroscopy, ticks

INTRODUCTION. Molecular methods have transformed micro-
biological analyses over recent decades, though their uptake in 
veterinary parasitology has been slower and has largely been 
limited to parasites of commercial or zoonotic interest. While 
molecular methods are more sensitive and objective, replacing 
morphology-based identification risks eroding morphological 
expertise in parasitology. Conversely, the need for trained per-
sonnel and specific workflows has limited integration of parasi-
tological analyses into routine diagnostic laboratories.
MATERIALS AND METHODS. To assess AI-based microscopy in 
coprological analyses, experimental samples (containing Hae-
monchus contortus eggs from monoinfected sheep) and field 
samples (collected from Swedish sheep farms, n = 156) were 
analysed with the OvaCyte™ (OC, Telenostic, Ireland) system in 
comparison with a manual McMaster counting technique (MM). 
To evaluate the usefulness of automated tick classification, 
three deep learning architectures (ResNet152V2, Inception-
ResNetV2 and EfficientNetV2M) were compared, trained on 
reference photos (in-distribution data) and evaluated on citizen 
science-collected tick photos (out-of-distribution data; ~18,000 
images across seven species). Various parameters (accuracy, 
precision, recall, F1-score), as well as potential limitations and 
advantages, were assessed across both applications.
RESULTS AND CONCLUSION. A good agreement was found us-
ing OC in comparison with MM. The precision of the OC counts 
could be further improved by increasing the number of captured 
frames and therefore analysing a larger volume of faecal sus-
pension. The MM led to higher counts in highly concentrated 
samples and showed lower sensitivity when analysing sam-
ples with lower concentrations. Regarding tick classification, 
EfficientNetV2M provided the best performance among the 
three tested architectures, achieving a macro-averaged recall 
of 0.60 and a Matthews Correlation Coefficient (MCC) of 0.55 
on out-of-distribution citizen science data. Averaging predicted 
probabilities across multiple images of the same sample further 
improved recall and MCC. The RISE saliency maps confirmed 
that correct classifications relied on biologically relevant mor-
phological features, while misclassifications were associated 
with model attention on irrelevant background regions. The co-
promicroscopy results indicate that this AI-based technique is 
reliable and suitable for field/routine analyses, although read-
ing time remains a limitation compared with MM. Regarding tick 
classification, the current model serves as a proof-of-concept 
and useful prescreening tool before expert validation. Chal-
lenges remain before citizen science-generated images can 
be automatically classified at species level, particularly due to 
class imbalance, species similarity, and morphological variation 
across life stages and engorgement status.
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INTRODUCTION. Canine filarioses, caused by Dirofilaria im-
mitis, Dirofilaria repens and Acanthocheilonema recondi-
tum, are widespread in dog populations. Diagnosis is typically 
performed by detecting microfilariae using Knott’s test or PCR. 
However, morphological identification requires expertise, and 
PCR can be time-consuming and challenging to perform. Re-
cently, MALDI-TOF MS has emerged as a promising technique 
for pathogen identification. This study aimed to evaluate the use 
of MALDI-TOF MS for the identification of microfilariae.
MATERIALS AND METHODS. Blood samples were collected 
from ten naturally infected dogs for each filarial species, i.e., 
D. immitis, D. repens and A. reconditum. Infection was diag-
nosed by Knott’s test and confirmed by PCR. The microfilariae 
were extracted by a modified Knott’s test, treated with 25% for-
mic acid, centrifuged, and analysed via MALDI-TOF MS. Protein 
extracts were deposited on a steel target plate, air-dried, and 
analysed using the MALDI Biotyper® Sirius One IVD System with 
the manufacturer’s MBT_Standard method within a mass range 
of 2–20 kDa. Each sample was tested 12 times. Spectra were 
obtained manually using the software flexControl and analysed 
by FlexAnalysis software according to the manufacturer’s pro-
cedure.
RESULTS AND CONCLUSION. MALDI-TOF MS analysis of pro-
tein extracts revealed distinct peaks between 2–9 kDa, enabling 
species differentiation. Briefly, the spectrum of A. reconditum 
is characterized between 2 and 5 kDa by small peaks that never 
exceed the intensity of 0.4 × 10⁴ a.u., whereas the D. immitis 
spectrum is characterized by a peak at 7.044 kDa exceeding the 
intensity of 2 × 10⁴ a.u. Finally, the D. repens spectrum is char-
acterized by a series of five peaks between 2.460 and 2.510 kDa 
and by a peak at 8.723 kDa (intensity of 1.5 × 10⁴ a.u.). Analysis 
of the spectra obtained from the three different species allowed 
the creation of specific libraries permitting identification of the 
different parasites at species level. MALDI-TOF MS proved to be 
a reliable tool for distinguishing D. immitis, D. repens and A. 
reconditum, enabling accurate and rapid microfilariae identifi-
cation.

DEVELOPMENT OF A QPCR ASSAYS FOR EGG 
IDENTIFICATION OF AEDES INVASIVE MOSQUITOES
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Keywords: Aedes koreicus, Aedes japonicus, Aedes aegypti

INTRODUCTION. In recent years, Aedes invasive mosquitoes 
(AIMs) have expanded their global distribution, establishing 
themselves in new European countries including Italy. This 
spread is largely driven by human activities and globalization, as 
well as by climate change. Some of these Aedes species are 
recognized as vectors of important arboviruses such as Dengue, 
Zika and Chikungunya viruses. For these reasons, early detec-
tion of these species is essential for monitoring their presence 
and spread in newly colonized areas. Currently, ovitrap-based 
surveillance is considered a highly sensitive and cost-effective 
method for AIM monitoring, particularly when their abundance 
is low. Since AIM eggs cannot be morphologically distinguished, 
they are hatched in the laboratory to enable species identifica-
tion at the larval or adult stages. However, this approach is la-
bor-intensive and requires expert entomologists. The aim of this 
study was to develop a molecular assay for the identification of 
eggs of the main AIMs in Italy: Aedes albopictus, Aedes korei-
cus, Aedes japonicus and Aedes aegypti.
MATERIALS AND METHODS. Species-specific TaqMan primers 
and probes were selected for each target species, and reaction 
mix conditions were optimized using DNA extracted from adult 
mosquitoes. Then, eggs of known Aedes species (ranging from 
1 to 100) were pooled together to evaluate the sensitivity of 
the qPCRs for this biological matrix. Mixed-species egg pools 
were prepared by adding one egg from each mosquito species 
to batches of 49 and 99 A. albopictus eggs. For optimal DNA 
extraction, each pool was homogenized using a TissueLyser II 
(Qiagen) twice for 45 seconds at 30 Hz, after the addition of two 
0.3 cm steel beads and 500 µL of PBS. A volume of 150 µL of 
sample was extracted automatically with the KingFisher Apex 
System®, and qPCRs were then performed on the QuantStudio 
5 Real-Time PCR System® to evaluate sensitivity and specificity.
RESULTS AND CONCLUSION. In this study, we optimized a mo-
lecular assay for the early detection and surveillance of AIMs 
starting from mosquito egg specimens. The DNA extraction 
method, as well as the four qPCR protocols, proved to be re-
liable and efficient for the detection of all target AIM species. 
This new approach allows the simultaneous amplification of 
all targets in a single qPCR run, reducing analysis time. The 
methods also showed high sensitivity and specificity, being able 
to detect up to a single egg, even in mixed-species pools of up to 
100 eggs. These findings demonstrate that the developed mo-
lecular panel represents a rapid, specific, sensitive and reliable 
tool for the identification of AIMs during surveillance programs. 
In addition, this protocol enables the identification of non-viable 
or damaged eggs that are not suitable for hatching or traditional 
morphological classification, thereby reducing misidentification 
and enhancing the effectiveness of entomological surveillance.
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INTEGRATING ADAPTIVE NANOPORE SEQUENCING INTO 
WILDLIFE SURVEILLANCE REVEALS MULTI-PATHOGEN 
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INTRODUCTION. Vector-borne diseases (VBDs) are becom-
ing an increasing health threat in Europe as climate change 
expands the range and activity of arthropod vectors, leading to 
higher disease burden and pressure on public health systems. 
Traditional surveillance methods rely on targeted molecular 
tests that detect only specific pathogens, limiting broad mon-
itoring. As vector distributions shift, more flexible approaches 
capable of identifying multiple pathogens simultaneously are 
needed. Nanopore sequencing, a third-generation sequencing 
technology, enables direct long-read DNA and RNA sequencing 
and supports real-time adaptive sampling, allowing in silico en-
richment or depletion of sequencing reads during a run based 
on rapid alignment of initial read segments to reference targets. 
These features provide substantial flexibility for detecting both 
expected and previously undetected pathogens, thereby ex-
panding surveillance capacity beyond predefined targets and 
facilitating early detection of emerging infectious agents.
MATERIALS AND METHODS. In this study, DNA extracted from 
spleen samples of wild mammals including roe deer (Capre-
olus capreolus), European bison (Bison bonasus), wild boar 
(Sus scrofa), and grey wolf (Canis lupus) collected between 
2020 and 2024 was analysed using multiple diagnostic ap-
proaches. Samples were screened using conventional PCR fol-
lowed by Sanger sequencing targeting Babesia spp., Anaplas-
ma spp., Borrelia spp. and Rickettsia spp., alongside 16S and 
18S metabarcoding and nanopore native sequencing with adap-
tive sampling. The study aimed to evaluate the performance of 
nanopore-based approaches and compare their sensitivity and 
specificity with conventional molecular diagnostics.
RESULTS AND CONCLUSION. Preliminary results indicated 
higher sensitivity of conventional PCR and Sanger sequencing 
for the detection of selected target pathogens, while overall 
agreement among diagnostic methods was moderate. In con-
trast, metabarcoding and nanopore native sequencing demon-
strated advantages in the simultaneous detection of multiple 
pathogens, including both targeted and unexpected taxa. These 
findings highlight the complementary roles of targeted and un-
targeted sequencing approaches and support the integration of 
nanopore sequencing into wildlife pathogen surveillance frame-
works to enhance early detection and comprehensive monitor-
ing of vector-borne diseases.

DISTINCT INTRODUCTION DYNAMICS AND REGIONAL 
SPREAD OF WEST NILE VIRUS LINEAGES 1 AND 2 IN 
NORTH-EASTERN ITALY (2022 - 2024)
Luca Tassoni1, Angela Salomoni1, Federica Toniolo1, Tamara 
Garziera1, Sofia Sgubin1, Edoardo Giussani1, Alessia Schivo1, 
Emanuela Dal Molin2, Fabrizio Montarsi1, Luisa Barzon2, 
Federica Gobbo1, Isabella Monne1, Alice Fusaro1
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of Padova, Italy
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INTRODUCTION. West Nile virus (WNV) is an orthoflavivirus 
transmitted by mosquitoes belonging to the genus Culex; avi-
fauna represents the reservoir of the virus, while equids and hu-
mans are end-hosts. WNV has been widely circulating in Italy 
since its first detection in 1998. Both lineage 1 and lineage 2 
have caused recurrent outbreaks in animals and humans, with 
the Veneto region in north-eastern Italy representing one of the 
most affected areas.
MATERIALS AND METHODS. In recent years, the National Ar-
bovirosis Surveillance Plan implemented in the region has en-
abled the systematic collection of samples from mosquitoes, 
wild birds and humans, following a One Health approach. In 
this study, a total of 238 samples collected between 2022 and 
2024 were sequenced and analysed to reconstruct viral spread 
dynamics through Bayesian phylogeography. Two separate 
datasets were prepared for lineages 1 and 2, including related 
sequences from Europe, Africa and the Middle East. All Italian 
samples were annotated using the collection region as a dis-
crete trait. The datasets were subsequently subsampled by se-
lecting representative sequences based on epidemiological in-
formation. For each lineage, a maximum clade credibility (MCC) 
tree was generated, and Bayes factors were estimated for each 
transition.
RESULTS AND CONCLUSION. The analyses allowed the iden-
tification of distinct introduction events and the reconstruction 
of the diffusion patterns of the two lineages circulating in Vene-
to. WNV lineage 1 strains detected between 2022 and 2024 
showed clear phylogenetic continuity with the lineage intro-
duced into the region in 2020 (95% HPD: 2019.62–2021.21), 
first detected in 2021 and likely originating from Africa. In con-
trast, WNV lineage 2 strains identified during the same period 
resulted from multiple introduction events from neighbouring 
regions. The earliest introduction occurred in 2011 from Lom-
bardy, followed by three additional introductions between 2020 
and 2024 originating from Lombardy and Emilia-Romagna. 
Overall, the two lineages exhibit markedly different patterns of 
introduction and spread. Lineage 1 appears to be characterised 
by repeated introductions and limited spatial expansion, largely 
confined to the Veneto region. Conversely, lineage 2 has circu-
lated persistently across northern Italy since its introduction. 
These results highlight the key role of Veneto in the diffusion dy-
namics of WNV within Italy and confirm that both lineages cur-
rently contribute to the endemic circulation of WNV in Italy, un-
derscoring the importance of continuous genomic surveillance 
to detect new introductions and monitor viral dissemination. 
This work was funded by the Department of Prevention, Food 
Safety and Veterinary of the Veneto Region.
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support clinical interpretation, particularly in endemic settings 
where low-level infections are common. 

DIAGNOSTIC VALUE OF DIGITAL PCR (DPCR) IN THE 
DIAGNOSIS OF LEISHMANIA INFANTUM FROM CANINE 
CHRONIC DERMATITIS
Fabrizia Veronesi1, Leonardo Brustenga1, Chiara Brachelente1, 
Ilaria Porcellato1, Stefano Gavaudan2, Cristina Canonico2, 
Stefano Capomaccio1, Giulia Morganti1
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INTRODUCTION. The diagnosis of canine leishmaniosis (CanL) 
can be challenging due to its broad clinical spectrum and the 
frequent occurrence of subclinical infections in endemic areas. 
Molecular methods, particularly qPCR, have become pivotal in 
CanL diagnosis. The present study aimed to compare the diag-
nostic performance of digital PCR (dPCR) and qPCR, currently 
considered the gold standard for the quantitative detection of 
Leishmania infantum DNA.
MATERIALS AND METHODS. Skin biopsies from 37 dogs living in 
CanL-endemic areas (medium–high risk; prevalence 10–20%) 
were selected based on histopathological evidence of lympho-
plasmacytic/histiocytic dermatitis (LHD) and/or granulomatous 
dermatitis (GD) and adequate FFPE tissue availability. DNA was 
extracted from FFPE skin sections after deparaffinization and 
quantified spectrophotometrically. Both qPCR and dPCR tar-
geted the conserved kDNA minicircle sequence, characterized 
by high copy number and strong conservation within the L. don-
ovani complex, ensuring high sensitivity and specificity even 
in areas where different Leishmania species coexist. qPCR 
was performed using a validated TaqMan-based protocol with 
standard curve quantification, while dPCR was carried out on 
a QIAcuity platform, enabling absolute quantification based on 
Poisson distribution without the need for calibration curves. All 
samples were tested in duplicate. Immunohistochemistry (IHC) 
was performed on 16 samples with sufficient residual tissue 
using anti-Leishmania antibodies, and parasite load was quan-
tified as mean amastigotes/mm².
RESULTS AND CONCLUSION. Quantitative agreement be-
tween qPCR and dPCR was substantial (Lin’s CCC = 0.86), al-
though dPCR systematically yielded higher copy numbers and 
showed superior performance in low-DNA samples. Notably, 
dPCR detected additional low-level positives within the “quanti-
tative gray zone”, achieving 100% sensitivity but lower specific-
ity (≈60–62%), with moderate categorical agreement (κ ≈ 0.54). 
This likely reflects its higher analytical sensitivity and tolerance 
to inhibitors, particularly relevant for FFPE-derived fragmented 
DNA, which may limit conventional PCR efficiency. IHC cor-
rectly identified all qPCR-positive cases and showed compa-
rable specificity to dPCR, with slightly higher concordance with 
dPCR (87.5%) than with qPCR (81.25%). Although inherently 
less sensitive, IHC enabled direct visualization of parasites and, 
in this study, their quantitative assessment. The estimation of 
amastigotes/mm², although influenced by tissue heterogeneity 
and observer variability, represents a novel approach that allows 
comparison with molecular data and may help define clinically 
relevant parasite burden thresholds. Overall, dPCR represents a 
promising quantitative molecular technique for detecting Leish-
mania DNA in FFPE skin samples, offering enhanced sensitivity 
and robustness. The integration of quantitative IHC with molec-
ular methods could further improve diagnostic accuracy and 
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IDENTIFICATION AND RECOVERY OF TAENIID EGGS FROM 
WOLF FAECES BY CENTRIFUGAL FLOTATION USING ZNCL₂ 
AND ZNSO₄ SOLUTIONS
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INTRODUCTION. Within the frame of a study on the occur-
rence of Echinococcus spp. in wolves of the central Apennines 
(Marche and Umbria, Italy), 51 faecal samples were processed 
using centrifugal flotation. To maximize taeniid egg detection and 
ensure sufficient yields for molecular identification of Echino-
coccus spp. and Taenia spp., two consecutive coverslips were 
evaluated for each sample after processing both with ZnCl₂ and 
ZnSO₄ solutions (s.g. 1.32). Results on the relative performance 
of the two solutions are illustrated.
MATERIALS AND METHODS. A modified Wisconsin flotation 
method was applied: 5–15 g of faecal material, adjusted for 
prey hair content, was homogenized in 45 mL of water, strained 
through a 1000-µm mesh sieve, and divided equally into three 
15 mL tubes. After centrifugation at 400 g for 30 min, the su-
pernatant was discarded, and the volume of pellets from two 
tubes was recorded and resuspended in 15 mL of either ZnCl₂ or 
ZnSO₄. Following a second centrifugation (400 g, 30 min), tubes 
were filled to the brim and two coverslips were placed sequen-
tially on the surface of each tube for 30 minutes each. Covers-
lips with adherent drops were carefully transferred to slides and 
eggs enumerated via microscopy at 200× magnification. To eval-
uate recovery efficiency, six samples with moderate-to-high egg 
counts were processed with six consecutive coverslips.
RESULTS AND CONCLUSION. ZnSO₄ and ZnCl₂ identified 27/51 
and 26/51 taeniid-positive samples, respectively. Discordance 
occurred in seven samples (three positive only with ZnCl₂; four 
only with ZnSO₄). Combined, 30 positives were identified (prev-
alence: 59%; CI: 45%–72%). All positive samples yielded eggs 
on the first coverslip. ZnCl₂ produced cleaner preparations but a 
higher proportion of morphologically altered eggs (dark embry-
os). A total of 5,346 eggs (range: 1–2,820) were recovered with 
ZnCl₂, compared with 2,645 (range: 1–1,092) with ZnSO₄. Egg 
counts (from two coverslips) were normalized to 1 g of dry faecal 
pellet. The estimated geometric mean of positive samples was 
86 EPG (CI: 46–162) for ZnCl₂ and 39 EPG (CI: 21–74) for ZnSO₄. 
Wilcoxon paired-sample test confirmed ZnCl₂’s higher recovery 
efficiency (p = 0.023). Geometric decay analysis on six consec-
utive coverslip counts of six taeniid-positive samples estimated 
a mean egg recovery on the first two coverslips of 84% (CV = 
10.5%) for ZnCl₂ and 82% (CV = 9.9%) for ZnSO₄. Applying a 
1.2 correction factor, taeniid-positive wolves (genetic integrity 
and hybridization studies ongoing) shed approximately 50 and 
100 EPG using ZnSO₄ and ZnCl₂, respectively. In our hands, 
ZnCl₂ proved more efficient than ZnSO₄ for recovering taeniid 
eggs from wolf faeces. Using both solutions may allow retrieval 

POPULATION STRUCTURE AND ZOONOTIC POTENTIAL OF 
CRYPTOSPORIDIUM PARVUM IN ITALY INFERRED USING A 
MULTI-LOCUS SEQUENCE TYPING SCHEME
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INTRODUCTION. The genetic variability of a large collection of 
European samples of the zoonotic pathogen Cryptosporidium 
parvum has recently been explored based on a novel multilo-
cus sequence typing (MLST) scheme. In this work, we assessed 
the usefulness of this scheme to type C. parvum samples from 
Italy, a country where this pathogen is widespread and respon-
sible for most human infections.
MATERIALS AND METHODS. Fresh faecal samples of human 
and animal origin were washed, filtered and centrifuged, and 
the sediment subjected to five cycles of freezing and thawing 
before DNA extraction. Nested PCR and sequencing for the 
eight markers (one for each chromosome) of the MLST scheme 
were performed on 31 human- and 21 animal-derived C. par-
vum samples. MLST data from 27 samples of animal origin pre-
viously sequenced at the genome level were also included. The 
sequences of the eight markers were concatenated and a multi-
ple alignment of 4155 bp, comprising 38 informative SNPs, was 
generated and used to infer phylogenetic relationships. Then, for 
each distinct sequence/allele at each of the eight markers, an 
integer number was assigned and the resulting allele numbers 
concatenated to define the multilocus sequence type (MLST) 
characterizing each sample. Cluster analyses on the haplotypes 
were conducted using the resulting allele matrix. Sequence data 
for the glycoprotein 60 (gp60) gene were also generated for 
comparison with the MLST data.
RESULTS AND CONCLUSION. Full genotyping data were obtained 
for 72 of 79 samples, and 39 different profiles were categorized, 
28 of which were found in individual samples (singletons). A new 
allele was found at the marker on chromosome 2 in a human-de-
rived sample. When compared to the 154 profiles previously de-
scribed in Europe, 30 of the 39 profiles (76%) were found to be 
restricted to Italy. Analysis of the gp60 sequences identified 19 
different subtypes among the 55 samples belonging to family IIa, 
and seven different subtypes among the 16 samples belonging to 
family IId. Phylogenetic and haplotype analyses did not identify 
clusters related to the host, the geographic origin (i.e., the Italian 
regions) or the time of collection of the samples. However, two 
different populations were recognized, mirroring data obtained 
from whole-genome comparative analyses at the European level 
in a previous work. The MLST scheme, despite the limited size of 
the dataset, appears to be a promising method for genotyping C. 
parvum samples, as it provided higher discrimination compared 
with gp60 and allowed recognition of the two major populations 
circulating in Europe and in Italy. Furthermore, while this study did 
not reveal additional genetic variability compared with that pre-
viously described at the European scale, it showed that most of 
the multi-allelic profiles were restricted to Italy, a result consistent 
with a model of isolation by distance implying significant geograph-
ical segregation of C. parvum populations in different countries.
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INTRODUCTION. Molecular syndromic panels have significant-
ly improved gastrointestinal diagnostics; however, frequent de-
tection of multiple pathogens poses interpretive challenges. In 
travelers returning from endemic regions, polymicrobial infec-
tions are common, and their clinical significance often hinges 
on pathogen interactions. For instance, Giardia lamblia can 
impair epithelial barrier integrity by inducing enterocyte apopto-
sis and degrading tight junction proteins, potentially facilitating 
the systemic translocation of invasive bacteria like Salmonel-
la typhi. This report describes a pediatric case of enteric fever 
complicated by such co-infection, illustrating how integrating 
syndromic panel Ct values with gold-standard culture and mi-
croscopy is essential to distinguish colonization from active 
synergistic disease.
MATERIALS AND METHODS. In September 2025, an 11-year-
old male presented to the Pediatric Unit of Policlinico Umberto 
I Hospital (Rome) with vomiting, fever, and diarrhea following 
travel to Pakistan. Diagnostic workup included blood cultures 
conducted per standard protocols and stool cultures on selec-
tive agar for enteric pathogens (Brilliance™ Salmonella Agar, 
Thermo Fisher Scientific). Isolates were identified via mass 
spectrometry (MALDI-TOF, Bruker Daltonics). Additionally, stool 
samples underwent parasitological examination and rapid syn-
dromic testing using the QIAstat-Dx® Gastrointestinal (GI) Panel 
2 (QIAGEN). Widal serological testing (Remel Europe Ltd) was 
employed to detect S. typhi O and H antibodies, with results in-
terpreted according to local diagnostic cut-offs for enteric fever.
RESULTS AND CONCLUSION. Blood cultures were positive 
for Salmonella spp.; stool cultures yielded Salmonella spp. 
and Campylobacter coli. The molecular GI panel detected 
the simultaneous presence of five pathogens: Sapovirus (Ct 
32.2), Campylobacter (Ct 14.1), Salmonella (Ct 19.7), Shi-
gella/EIEC (Ct 20.1), and Giardia lamblia (Ct 27.2). Widal test 
showed a significant titre (1:160) for S. typhi, supporting the 
diagnosis of typhoid fever. Microscopic stool examination re-
vealed the presence of Giardia cysts, confirming the diagnosis 
of giardiasis. Malaria smears were negative, while blood tests 
showed elevated inflammatory markers and mild transaminase 
increase. Based on the confirmed S. typhi and G. lamblia co-in-
fection, the patient was treated with ceftriaxone, azithromycin, 
and metronidazole. Following clinical improvement and nega-
tive follow-up blood cultures, the patient was discharged after 
13 days. This case underscores the necessity of interpreting 
molecular results through clinical correlation and Ct values. The 
high G. lamblia load may suggest a synergistic role in facilitating 
S. typhi systemic invasion via mucosal barrier impairment, as 
reported in previous literature. Integrating molecular diagnostics 

of a few additional positives. For assessing environmental egg 
contamination by wolf and/or dog populations, quantification of 
taeniid eggs across two coverslips may be considered.
FUNDING: Sample collection was coordinated by Parco Nazi-
onale dei Monti Sibillini in the frame of the WOLFNExT project 
(2024–2026), financed by MASE.
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INTRODUCTION. Current serological assays for anti-Trich-
inella IgG lack sensitivity in early infection and rely mainly on 
muscle larvae (ML) antigens. In T. spiralis, prolonged antibody 
response lasting up to 24 months post-infection (p.i.) is asso-
ciated with the persistence of ML. In contrast, T. britovi and T. 
pseudospiralis maintain detectable antibodies for up to 24 
months and less than one year p.i., respectively, even in the ab-
sence of persistent larvae. These findings indicate that antibody 
persistence is not strictly linked to long-term larval presence 
and varies among Trichinella species. Consequently, ML-based 
serological assays may not adequately detect early infections 
or reflect these species-specific differences, underscoring the 
need for improved diagnostic approaches.
MATERIALS AND METHODS. To address this, we identified can-
didate stage-specific antigens whose transcripts are predicted 
to encode secreted proteins (Korhonen et al., 2024) in T. spira-
lis (encapsulated) and T. pseudospiralis (non-encapsulated). 
A total of eleven candidate proteins were selected following 
cross-platform screening using databases and tools such as 
UniProt, WormBase, and NetNGlyc 1.0. Six recombinant pro-
teins were produced at preparative scale and purified by affinity 
and size exclusion chromatography.
RESULTS AND CONCLUSION. Four adult-stage, one newborn 
larvae and one ML protein exhibited optimal solubility and sta-
bility. These antigens will be further evaluated for their reactivity 
with sera from experimentally infected animals collected at dif-
ferent time points. These recombinant antigens provide a foun-
dation for improving serological assays and supporting studies 
on host–parasite interactions and vaccine development.

with gold-standard methods (culture/microscopy) is essential 
to identify true etiological agents and optimize targeted antimi-
crobial therapy.
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INTRODUCTION. To update data from our previous survey car-
ried out around 10 years ago (Scala et al., 2021. Parasites & 
Vectors 14:246), this study assessed the current epidemiology 
of Parascaris spp. infection in Italian horses.
MATERIALS AND METHODS. In 2025, a total of 3,254 fae-
cal samples from 234 stables were examined. Horses aged 5 
months to 35 years were tested using the McMaster technique 
(sensitivity: 15 eggs per gram [EPG]) with a supersaturated so-
dium chloride solution. Results were analysed by age class (≤1, 
>1–≤2, 3–≤4, 5–≤14, 15–≤21, >21 years), sex, season, manage-
ment type (box, pasture, semi-pasture, box + semi-pasture), 
and national district of origin.
RESULTS AND CONCLUSION. The analyses revealed the pres-
ence of Parascaris spp. eggs in 23.5% of the submitted sample 
batches (55/234), with an overall prevalence of 3.9% among the 
monitored horses (128/3,254) and a mean EPG value of 21.6. 
Data analysis showed that both prevalence rates and mean EPG 
values significantly decreased with increasing age of the exam-
ined animals (χ² trend = 231.094; P < 0.001; Kruskal-Wallis test 
H = 42.48; P < 0.001), as also reflected by odds ratio values. 
Stratification by sex (2,762 horses) revealed Parascaris spp. 
prevalence of 3.5% in males (46/1,316) and 2.8% in females 
(41/1,446), with no significant difference (χ² = 0.984; P = 0.321). 
No significant seasonal variations were detected in prevalence 
or mean EPG values (P > 0.05). Among 2,798 horses with de-
fined management types, those under mixed systems (box + 
semi-pasture) showed a significantly higher prevalence (9.4%) 
than other systems (χ² trend = 5.989; P = 0.014), while horses 
raised on pasture had the highest mean EPG (39.3 EPG; H = 2.32; 
P < 0.001). Significantly higher prevalence was found in horses 
from southern Italy and islands (8.6%; 13/152) compared with 
those from northern Italy (3.4%; 53/1,577) and central Italy 
(3.9%; 72/1,496) (χ² trend = 5.381; P = 0.020). The correlation 
between EPG values and geographic origin was weak and not 
significant (r = 0.025; P = 0.156). Compared with data from 
2015–2016 (Scala et al., 2021. Parasites & Vectors 14:246), 
a significant decline was observed in both the proportion of sta-
bles with ascarid-positive horses (23.5% vs 35.8%; χ² = 11.313; 
P = 0.000) and overall prevalence among examined animals 
(3.9% vs 6.3%; χ² = 23.789; P = 0.000). These results indicate a 
marked reduction in Parascaris spp. infection pressure among 
horses in Italy, likely reflecting improved breeder and veteri-
nary awareness and preventive practices over the past decade. 
Other epidemiological patterns remained consistent, including 
higher susceptibility in young horses (≤3 years), no significant 
sex- or season-related differences, and greater risk linked to 
outdoor management. Notably, the geographic trend reversed, 
with higher prevalence now observed in horses from southern 
Italy and the islands than in central and northern regions.

WHOLE-GENOME SEQUENCING AND PHYLOGENETIC 
ANALYSIS OF TOSCANA VIRUS STRAINS COLLECTED IN 
NORTHERN ITALY, IN 2025
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INTRODUCTION. Toscana virus (TOSV) is an arbovirus transmit-
ted by sand flies and widely distributed in Mediterranean coun-
tries. It was first identified in Phlebotomus spp. collected in 
Tuscany, Italy, in 1971. The virus can infect humans mainly be-
tween May and November, with a peak in August, corresponding 
to vector season. Although infections are often asymptomatic or 
mild, TOSV can occasionally cause neurological disease, with 
several hundred cases reported in Italy over the last decade.
MATERIALS AND METHODS. Within the framework of the Ital-
ian National Arbovirus Surveillance Plan, samples collected 
from human patients and pools of sand flies in the Veneto re-
gion between 2023 and 2025 were tested for TOSV, and posi-
tive samples were amplified using a target ARTIC-like approach. 
Samples were sequenced using the Illumina platform, and max-
imum likelihood phylogenetic analyses were performed sep-
arately for each genomic segment. The datasets included only 
sequences with complete genomes in order to identify potential 
reassortment events.
RESULTS AND CONCLUSION. A total of five complete TOSV 
genomes were sequenced: four from Phlebotomus pernicio-
sus pools (three strains originating from the municipality of Ba-
one and one strain from Sarego) and one from a human patient 
from Baone (cerebrospinal fluid sample). All samples collected 
in Veneto belong to lineage A and display a high genetic iden-
tity, above 99.5% for all segments, clustering with other Italian 
strains collected between 2013 and 2024 as well as with a 
French strain sampled in 2014. Within lineage A, four distinct 
clades can be identified. Most Italian sequences fall within the 
clades having as progenitors the strains BB8/2014 and 1812V 
and show evidence of intra-lineage reassortment among the 
three genomic segments. Specifically, all samples collected in 
Veneto, including the five viruses analysed in this study, display 
the same genetic constellation, with the L and M segments de-
rived from the BB8/2014 clade and the S segment clearly orig-
inating from the 1812V clade. The same genetic constellation 
has also been observed in other Italian samples collected be-
tween 2023 and 2024. The phylogenetic analysis of samples 
collected in Veneto between 2023 and 2025 indicates the pres-
ence of a specific cluster circulating in the region. The high ge-
netic similarity between samples collected from phlebotomine 
sand flies and the human patient highlights the importance of a 
One Health approach in genetic surveillance programs.
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cum by matching the precise locations of infected wild boars 
(hunting areas) with the distribution of small ruminant farms and 
grazing areas to assess spatial overlap and potential transmis-
sion pathways.

DICROCOELIUM DENDRITICUM IN WILD BOARS (SUS 
SCROFA) FROM SOUTHERN-CENTRAL ITALY
Flavia Balestra1, Stefano Scarcelli1, Giovanni Sgroi2,3, Nicola 
D’Alessio2, Fabrizia Veronesi4, Stefania Perrucci5, Paola Pepe1, 
Valerio Toscano6, Alessandro Fioretti1, Domenico Rufrano7, 
Vincenzo Veneziano1
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del Mezzogiorno, Portici, Italy; 3Department of Sciences 
and Technologies, University of Sannio, Benevento, Italy; 
4Department of Veterinary Medicine, University of Perugia, 
Italy; 5Department of Veterinary Sciences, University of Pisa, 
Italy; 6CRIUV, Regional Reference Centre for Veterinary Urban 
Hygiene, ASL Napoli1 Centro, Naples, Italy; 7Department of 
Prevention, Veterinary Services Unit, ASL Salerno, Italy
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INTRODUCTION. The wild boar (Sus scrofa) has been listed 
among the 100 most invasive species worldwide (Kmetiuk et al., 
2023. One Health, 17: 100577), with populations increasing in 
Europe, including Italy (ISPRA, 2023). It shares habitats with 
livestock, acting as a potential reservoir of pathogens (Ruiz-Fons 
et al., 2008. Vet. J., 176: 158–169). Dicrocoelium dendriticum 
is a trematode infecting domestic and wild mammals, mainly 
small ruminants, and while well documented in domestic ani-
mals, data in wild boars are limited (Otranto & Traversa, 2003. 
Trends Parasitol., 19: 12–15). This study aimed to assess the 
occurrence of this liver fluke in wild boars from southern-central 
Italy.
MATERIALS AND METHODS. During the 2025–2026 hunting 
season, 90 wild boar livers were collected from the Campania 
and Latium regions. Livers were frozen at −20 °C until analysis. 
Data on sampling province, sex, and age class were record-
ed. Livers were macroscopically examined (Goater & Colwell, 
2007. Can. J. Parasitol., 93: 491–494), the Liver Lesions Score 
(LLS) was assessed, and adult flukes were collected, counted, 
and preserved in 70% ethanol for morphological and molecu-
lar analyses (Scarcelli et al., 2024. Eur. J. Wildl. Res., 70: 115). 
Prevalence, 95% confidence intervals (95% CI), and associa-
tions with host variables were assessed using Microsoft Excel.
RESULTS AND CONCLUSION. Overall, 26/90 wild boars were 
positive (28.9%, 95% CI: 19.5–38.3), with a mean intensity of 
80.1 flukes per animal (range: 1–1,017). No liver lesions were 
observed (LLS = 0). Morphological and molecular analyses con-
firmed the presence of D. dendriticum. Prevalence was signifi-
cantly higher in Frosinone province (50.0%) compared with the 
other areas (p < 0.05), while no significant differences emerged 
by sex and age. These findings confirm that wild boars can act as 
competent hosts for D. dendriticum, as most recovered flukes 
were gravid. The higher prevalence observed in Frosinone may 
be linked to the high density of small ruminant farms and is con-
sistent with previous estimates reported for the Latium region 
(57.7%) (Cringoli, 2003. Mappe Parassitologiche 5, Litografia 
Vigilante S.r.l., Napoli). The results suggest a potential epidemi-
ological role of wild boars, particularly in areas of overlap with 
livestock. In this context, wild boars, as untreated hosts, may 
contribute to maintaining susceptible parasite populations, 
acting as animals in refugia (Brown et al., 2022. Biol. Lett., 
18:20220057). Further studies are needed to clarify the role of 
this ungulate species in the eco-epidemiology of D. dendriti-
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PARASITE DIVERSITY AND PREVALENCE IN WILD 
CARNIVORE ASSEMBLAGES ACROSS DIFFERENT ITALIAN 
ECOSYSTEMS: PRELIMINARY FINDINGS
Elisabetta Ferraro1, Chiara Bidoia2, Erica Marchiori1, Giulia 
Simonato1, Lorenzo Frangini2, Stefano Filacorda2, Luca 
Fardone3, Martina Forlani3, Marco Musiani4, Umberto Valdrè4, 
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1University of Padova, Department of Animal Medicine, 
Production and Health, Padova, Italy; 2University of Udine, 
Department of Agrifood, Environmental and Animal Sciences, 
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INTRODUCTION. The rapid transformation of natural ecosys-
tems, combined with the recolonization of large and meso-car-
nivores across Europe, is reshaping predator–prey–parasite 
interactions in ways that are difficult to predict. Understanding 
how parasite communities are distributed across host species 
and geographic areas is a priority for both wildlife conservation 
and ecosystem health monitoring. Here we present preliminary 
data from CarNet-Par, a multi-site project aimed at assessing 
parasite diversity and prevalence in wild carnivore communities 
across Italian Alpine and Apennine ecosystems.
MATERIALS AND METHODS. Wild carnivore faecal sam-
ples were collected between 2021 and 2025 across six areas 
(Casentino National Park, CNP; Apuan Alps Regional Park, 
AARP; Oltrepò Pavese, OPP; Friuli Venezia Giulia, FVG; Marem-
ma Regional Park, MRP; and Bologna, BO) along fixed systemat-
ic routes walked every three months, supplemented by oppor-
tunistic sampling. Host species were identified based on scat 
morphology. Samples were stored at −80 °C (≥5 days) and then 
at −20 °C until analyses to deactivate potentially zoonotic par-
asites. All samples were analysed using standard flotation and 
Mini-FLOTAC® techniques with zinc sulfate solution (SG 1.350), 
using at least 2 g of faeces. Positivity required at least one meth-
od to yield a positive result. Separately for wolves and foxes, the 
effects of sampling area on positivity (only if >4%) were simul-
taneously assessed using Firth’s penalized likelihood logistic re-
gression with Tukey-corrected post-hoc comparisons.
RESULTS AND CONCLUSION. In total, 845 faecal samples 
were analysed from six wild carnivore species (Canis lupus n 
= 268, Vulpes vulpes n = 476, Canis aureus n = 26, Mustelids 
n = 47, Meles meles n = 24, Felis silvestris n = 3). Overall pos-
itivity rate was 62.5%. Capillaridae (i.e., Eucoleus boehmi, E. 
aerophilus, Aonchoteca putorii) was the most prevalent tax-
on (50.7%), followed by Sarcocystis spp. (14.7%), Strongylida 
(i.e., Ancylostomatidae and Molineus spp.) (9.0%), Toxocara 
canis (5.7%), and Taeniidae (4.4%). Nine additional taxa were 
detected at prevalence <1%. When analysing wolves and foxes 
separately, distinct geographic patterns emerged for both spe-
cies. In wolves, BO consistently showed the highest positivity 
for Sarcocystis spp. (55.6%), Capillaridae (82.2%), and Stron-
gylidae (31.1%). In foxes, CNP showed the highest odds for 

HOST–PARASITE INTERACTIONS UNDER ENVIRONMENTAL 
STRESS: BEHAVIOURAL CONSEQUENCES
Marta Favero, Marialetizia Palomba, Gianpasquale Chiatante, 
Bruno Mattia Bizzarri, Giovanni Polverino, Daniele Canestrelli
Department of Ecological and Biological Sciences, Tuscia 
University, Italy
Keywords: host-parasite interactions, behaviour, chemical 
pollutants

INTRODUCTION. Host–parasite interactions are ubiquitous 
and play a key role in shaping ecological dynamics. Many par-
asites with complex life cycles manipulate host phenotype and 
behaviour to enhance trophic transmission to their definitive 
hosts. Since these parasites rely on multiple hosts and stable 
food webs, they can serve as sensitive indicators of ecosys-
tem health (Sures, 2004. Trends in Parasitology 20(4): 170-
177). However, the impact of environmental stressors, such 
as contaminants, on these interactions—especially on host 
behaviour—remains poorly investigated. In this context, the in-
teraction between Artemia species and their cestode parasites 
represents an ideal model (Sánchez et al., 2016. PLoS Pathog 
12(3): e1005459). Notably, cestodes of the genus Flamingole-
pis have been observed to induce phenotypic and behavioural 
changes in brine shrimp that facilitate transmission to their 
definitive avian host (Sánchez et al., 2007. Behav Process-
es 74(3):293-9). Here, we tested the effects of a widespread 
organic pollutant (phenanthrene; C₁₄H₁₀) on behavioural and 
life-history traits of wild Artemia parthenogenetica infected by 
Flamingolepis liguloides.
MATERIALS AND METHODS. We exposed infected and unin-
fected wild-caught individuals to two realistic phenanthrene 
concentrations (400 ng/L and 16 μg/L). After 96 h, we repeatedly 
assessed behaviour at both group and individual levels. Groups 
of ten individuals were used to analyse aggregation (distance 
between subjects), while individuals were tested for swimming 
performance (distance moved) and time spent at the water sur-
face. Behaviour was recorded and analysed using EthoVision 
XT. At the end of these tests, individuals were photographed to 
quantify red colour intensity. Body length and infection levels of 
each individual were measured under a binocular microscope. 
Data were analysed with R v. 4.2.2, using linear mixed-effects 
models (LMMs) to test the effects of contamination and infec-
tion.
RESULTS AND CONCLUSION. Individuals exposed to the higher 
phenanthrene concentration were, on average, less active. In-
fected individuals spent more time at the water surface, were 
less aggregated when in groups, and showed more intense red 
colouration. We also detected interactive effects of pollution 
and infection on individual behavioural variation. Overall, our 
study provides new insights into how host–parasite interactions 
vary across realistic pollution gradients, suggesting that pollu-
tion-driven alterations of parasite-induced host behaviour may 
affect trophic interactions and transmission pathways, poten-
tially leading to cascading effects across ecological networks. 
These findings highlight the importance of considering host–par-
asite interactions as sensitive indicators of environmental dis-
turbance in a rapidly changing world.
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EFFICACY OF AFOXOLANER (NEXGARD®) AGAINST 
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ENDANGERED AEOLIAN WALL LIZARD (PODARCIS 
RAFFONEI)
Alessia Ricci1, Jairo Alfonso Mendoza Roldan1, Benedetta 
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INTRODUCTION. The Aeolian wall lizard (Podarcis raffonei) 
is a critically endangered lacertid species endemic to the Ae-
olian Archipelago (Sicily, Italy). Its populations are threatened 
by several factors, including severe habitat fragmentation and 
reduction, competition with the invasive Podarcis siculus, 
and potential health risks associated with parasitic diseases 
(Ficetola et al., 2021. PloS One, 16(6): e0253631; Paris et al., 
2024. iScience, 27(11): 111097). To avoid the extinction of this 
unique species, an ex situ captive breeding program was estab-
lished in the Reptile House at the Bioparco of Rome within the 
LIFE project EOLIZARD. Most animals were housed in outdoor 
enclosures, favouring the exposure of these naïve lizards to new 
ectoparasitic mite species that may negatively impact host fit-
ness through direct effects and pathogen transmission (Mendo-
za-Roldan et al., 2021. Int. J. Parasitol.: Parasites Wildl., 15: 
132–42). Hence, given the lack of antiparasitic strategies for 
small lacertid lizards, this study evaluated the safety and effi-
cacy of oral administration of afoxolaner in eliminating mite in-
festations.
MATERIALS AND METHODS. A total of 178 individuals were 
clinically examined and treated with a single oral dose of afox-
olaner (2.5 mg/kg). Mite infestation was monitored before treat-
ment (T0) in the whole population to evaluate the overall health 
status and clinical signs potentially associated with adverse 
events. In addition, 20 specimens kept in single enclosures and 
30 from outdoor enclosures were assessed for mites at 24 h 
(T1), 7 days (T2), 14 days (T3), and 28 days (T4) post-treatment. 
Ectoparasites were identified using both morphological and 
molecular methods, and molecular screening was performed to 
detect potential vector-borne pathogens.
RESULTS AND CONCLUSION. Before treatment, 90 out of 178 
lizards (50.6%) were infested with mites, with prevalence rapidly 
declining during follow-up until complete mite clearance at day 
28 post-administration in single-housed lizards, and reaching as 
low as 5% prevalence in those kept outdoors. Other lizard spe-
cies (i.e., captive and free-living Podarcis muralis, P. siculus 
and Timon lepidus) were also infested, potentially represent-
ing the source of mites. Additionally, the collected mites were 
identified as Ophionyssus lacertinus, a species previously de-
scribed (Moraza et al., 2009. Zootaxa, 2007: 58–68) but not yet 

Capillaridae (59.6%) and T. canis (17.5%), while MRP showed 
the highest positivity for Strongylida (15.7%). The multi-site na-
ture of this study allowed comparison among different ecosys-
tems, increasing the understanding of parasite distribution in 
carnivore assemblages in Italy. The species-specific geographic 
patterns suggest that local ecological factors or differences in 
host-range composition differentially influence parasite trans-
mission across host species and areas. Furthermore, these data 
provide a baseline for future modelling of transmission in eco-
logical networks and long-term wildlife health monitoring under 
ongoing environmental change.
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ENVIRONMENTAL AND HOST-RELATED DRIVERS OF LUNG 
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INTRODUCTION. Parasite transmission in wildlife reflects 
a complex interplay between environmental conditions and 
host-related factors, which can be difficult to disentangle de-
pending on the sampling strategy adopted. This study investigat-
ed the relative contribution of environmental and host-related 
drivers in shaping lung and gastrointestinal parasite infections in 
wild boar (Sus scrofa) across different Italian ecosystems.
MATERIALS AND METHODS. Two sampling approaches were 
applied. Faecal samples were collected from the ground in al-
pine and Mediterranean environments, allowing analyses based 
on geographic coordinates and environmental variables such 
as elevation, temperature, and land-use classes. Rectal faecal 
samples were obtained from culled individuals across multiple 
study areas (alpine, Apennine, and Mediterranean habitats), 
providing detailed host-related information including age, sex, 
and body mass. In this case, the lack of georeferenced data lim-
ited the analysis of environmental variables to the percentage of 
land-use cover within each study area. All samples were anal-
ysed using the Mini-FLOTAC technique, and generalized linear 
(mixed) models were used to assess the effects of environmen-
tal and host-related variables on occurrence and abundance of 
dominant parasite taxa.
RESULTS AND CONCLUSION. Eleven parasite taxa were iden-
tified: Eimeria spp., Cystoisospora sp., Balantioides coli, 
nematodes (gastrointestinal strongyles [GIS], Metastrongylus 
spp., Strongyloides ransomi, Physocephalus sexalatus, As-
caris sp., Trichuris sp.), one trematode (Dicrocoelium den-
driticum), and one acanthocephalan (Macracanthorhynchus 
hirudinaceus). Across both sampling approaches, parasite 
communities were dominated by Eimeria spp., GIS, and Metas-
trongylus spp. Parasite occurrence showed limited associa-
tions with environmental and host-related variables, whereas 
abundance-based analyses revealed clearer and more consis-

reported with regard to its biology, health effects, and control. 
These findings suggest that oral afoxolaner is an effective treat-
ment for controlling mite infestations in small lacertid lizards, 
with important implications for conservation management.
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CARNIVORE FAECAL SAMPLES FROM CASENTINO 
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INTRODUCTION. Investigating trophically transmitted parasite 
diversity is important for wildlife conservation and ecosystem 
monitoring. Due to the expansion of large and mesocarnivores 
in Europe, and the changes occurring in natural ecosystems, 
it is challenging to predict trophic interactions and the related 
parasitic transmission routes. Here, we present data from the 
Casentino National Park (CNP), northern Tuscany, to assess 
parasite diversity and prevalence in wild carnivore species.
MATERIALS AND METHODS. Wild carnivore faecal samples 
were collected in 2024 in the CNP, following fixed systematic 
routes walked every two months. Host species were identified 
by scat morphology. The samples were analysed using three 
techniques: flotation with a zinc chloride solution (SG 1.450) 
followed by sieving and DNA amplification for samples posi-
tive for Taeniid eggs (Cafiero et al., 2025. Sci Rep., 15: 7353), 
standard flotation, and the Mini-FLOTAC® technique with a zinc 
sulphate solution (SG 1.350). Positivity was defined as detec-
tion with at least one method. The parasitological results were 
integrated with data on carnivore diet derived from the morpho-
logical analysis of faeces.
RESULTS AND CONCLUSION. In total, analyses were performed 
on 291 faecal samples (Canis lupus n = 40, Vulpes vulpes n = 
180, Meles meles n = 27, other mustelids n = 44). Overall en-
doparasite prevalence was 62.6%. Most samples were positive 
for Capillariidae (i.e., Eucoleus boehmi, E. aerophilus, Aon-
chotheca putorii) (54.4%), while Taeniidae eggs were present 
in 8.9% of the samples. Sarcocystis spp., Toxocara spp. and 
Rhabditida species were also identified. Eggs of Taenia hyda-
tigena in wolf scats and Echinococcus ortleppi in fox scats, 
alongside T. krabbei in both species, were detected by nested 
PCR. Dietary analysis of wolf (n = 76) and fox (n = 46) faecal 
samples showed that wild ungulates are the main food category 
for both carnivores (VM% ± SE = 93.50 ± 2.05 and 45.18 ± 6.73 
for wolves and foxes, respectively), with wild boar as the staple 
prey, followed by roe deer. The fox exhibited a broader diet, in-
cluding birds, small mammals, and invertebrates. The analysis 
of multiple host species in this study enabled a better under-
standing of the complexity of parasite biodiversity and preva-
lence in carnivore assemblages from the CNP. The integrated di-
etary data, coupled with the identified parasitic species and the 
co-infections observed in the samples, suggest the presence of 
a robust sylvatic transmission cycle for taeniids. This, together 
with the parasitological findings, indicates a potential spillover 

tent patterns. GIS abundance was negatively associated with 
open natural lands, suggesting reduced survival of free-living 
stages in exposed environments. Host-related analyses indicat-
ed that age was a key determinant of infection, with juveniles 
and subadults exhibiting higher parasite loads compared with 
adults. Furthermore, Metastrongylus spp. abundance de-
creased significantly with elevation, possibly reflecting reduced 
diversity of intermediate hosts at higher altitudes. Eimeria spp. 
showed no consistent environmental or host-related patterns. 
Despite differences in sampling strategy (field-collected vs. rec-
tal samples), both approaches converged on similar patterns, 
particularly for GIS. However, they captured complementary 
processes: host traits, such as age, drive infection variability 
at the individual level, while environmental gradients, such as 
elevation and open habitats, constrain parasite transmission at 
broader spatial scales. Integrating these approaches provides a 
more comprehensive understanding of host–parasite–environ-
ment interactions in wild ungulates.
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of E. ortleppi in the red fox population, most probably due to 
scavenging behaviour on wild boar carcasses. Conversely, T. 
hydatigena and T. krabbei in wolves suggest a predator–prey 
sylvatic cycle involving wild cervids. Further studies will be cru-
cial to investigate the evolving dynamics of parasite circulation 
in the wildlife community.
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health surveillance of this species is essential to elucidate its 
role in parasite transmission at the domestic–wildlife interface. 
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INTRODUCTION. Since 1996, Friuli Venezia Giulia (FVG) has 
hosted a stable golden jackal (Canis aureus moreoticus) 
population (Lapini et al., 2009. Boll. Mus. civ. St. nat. Vene-
zia 60: 169–186). As a legally protected species in Italy, the 
FVG population is continuously monitored for health status, hu-
man-wildlife interactions, and ecological trends. Given their role 
as potential reservoirs and bridge hosts for emerging parasites, 
understanding parasite-host dynamics is crucial for assessing 
impacts on local ecosystems and veterinary health. To address 
this, road-killed jackals have been examined in FVG for 15 years, 
also using InfoFaunaFVG, a progressive web app supporting 
regional wildlife health surveillance (Tomè et al., 2023. Eur. J. 
Wildl. Res. 69(2): 38).
MATERIALS AND METHODS. From February 2009 to March 
2025, dead—mainly road-killed—golden jackals were collected 
across FVG and submitted to necropsy. Intestinal contents were 
analysed using scraping, filtration, and counting techniques. 
Helminths were identified to species level based on morpho-
metric keys and confirmed by sequencing the mtCO1 gene. 
Prevalence and mean intensity (mI), with their 95% confidence 
intervals, were calculated for each helminth species.
RESULTS AND CONCLUSION. Among 109 examined carcass-
es, 75.2% (66.4–82.4) were infected with at least one helminth 
species (range 1–5), totalling 23 species. The most prevalent 
nematodes were Uncinaria stenocephala (29.4%, 21.6–38.5; 
mI 24), Toxocara canis (15.6%, 10.0–23.4; mI 3), Trichuris vul-
pis (8.3%, 4.4–15.0; mI 4), Pterygodermatites affinis (6.4%, 
3.2–12.7; mI 3), and Molineus legerae (5.5%, 2.6–11.5; mI 44). 
Among cestodes, Taenia hydatigena (16.5%, 12.2–26.7; mI 5), 
T. krabbei (10.1%, 2.6–11.5; mI 3), T. serialis (7.3%, 3.8–13.8; 
mI 5), Taenia pisiformis (3.7%, 0.16–5.01; mI 5), and Mes-
ocestoides litteratus (9.2%, 7.8–20.4; mI 16) were identified, 
while Alaria alata (6.4%, 3.2–12.7; mI 35) and Metagonimus 
yokogawai (5.5%, 2.6–11.5; mI 28) were the most prevalent 
trematodes. Other species had prevalence values lower than 
2%. This study provides baseline data on the intestinal parasite 
community of golden jackals in FVG, which largely aligns with 
findings from other European populations (Gherman and Mi-
halca, 2017. Parasit Vectors, 10: 419). Despite generally low 
prevalence and mean intensity, the rich parasite community in-
cludes species shared with domestic dogs (U. stenocephala, 
T. canis, T. vulpis and T. hydatigena) and zoonotic pathogens 
(M. yokogawai, M. romanicus, T. martis and M. lineatus), 
underscoring potential epidemiological significance. Given the 
jackal’s dietary plasticity, its current expanding distribution, and 
its capacity to adapt to human-dominated habitats, continued 
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ECOEPIDEMIOLOGICAL STUDY AND MOLECULAR 
CHARACTERIZATION OF THE LUNGWORMS OF THE 
GENUS METASTRONGYLUS IN WILD BOARS FROM ITALY
Stefano D’Amelio, Claudia Chiovoloni, Sveva Fortuna, Silvia 
Rondón, Ilaria Bellini, Serena Cavallero
Department of Public Health and Infectious Diseases, 
Sapienza University of Rome, Rome, Italy
Keywords: Metastrongylus spp.; wild boar; molecular di-
versity

INTRODUCTION. Wild boar (Sus scrofa) populations have con-
siderably expanded in Italy in recent decades, attracting interest 
for their role as reservoirs of parasites of veterinary and eco-
logical relevance (Ruiz-Fons, 2017. Transbound Emerg Dis., 
64:68). Among helminths, lungworms of the genus Metastron-
gylus are widespread, but their diversity and genetic structure in 
Italy remain only partially explored (Oliveira et al., 2023. Parasit 
Vectors 16(1):449). The present study aimed to investigate the 
molecular diversity of Metastrongylus spp. infecting wild boars 
from six areas with different ecological features: Parco Nazio-
nale del Gran Paradiso (Piemonte and Valle d’Aosta), Parco Na-
zionale dei Monti Sibillini (Marche), Serre Mountains (Calabria), 
and three sites in Tuscany (Firenze, Siena and Maremma Park).
MATERIALS AND METHODS. A total of 110 wild boar lungs 
were examined, allowing estimation of infection parameters. 
Among the collected nematodes, 164 Metastrongylus spec-
imens were selected for molecular characterization based on 
sequencing of the partial mitochondrial cytochrome c oxidase 
subunit 1 (cox1) gene. Evolutionary relationships were explored 
through phylogenetic and network inferences, while variability 
and population genetics aspects were investigated in terms of 
haplotype diversity (Hd), nucleotide diversity (π), and genetic 
differentiation.
RESULTS AND CONCLUSION. Data revealed the widespread 
presence of pulmonary infections in wild boars, with an overall 
prevalence of 68.47%, showing significant differences among 
sites. The highest prevalence was observed in Firenze (100%), 
and the lowest in Maremma Park (45.8%). Molecular sequenc-
ing identified four taxa, partially in agreement with previous data 
(Poglayen et al., 2016. Vet Parasitol., 15:217:45): M. puden-
dotectus was the dominant taxon detected in all study areas, 
followed by M. salmi, a putative M. confusus group, and M. 
apri, observed only in the Marche region. Phylogenetic analysis 
suggested a potential differentiation within M. pudendotectus, 
here designated as clades A and B. The overall diversity of M. 
pudendotectus was relatively high (Hd = 0.727; π = 0.029), 
with 9 haplotypes identified, while clades A and B showed rela-
tively lower diversity (A: Hd = 0.534, π = 0.001; B: Hd = 0.445, π = 
0.001). M. salmi also exhibited relatively high internal variability 
(Hd = 0.556; π = 0.002), with 10 haplotypes described, whereas 
the putative M. confusus displayed higher diversity (Hd = 0.772; 
π = 0.004) and 13 haplotypes. Overall, these findings provide an 
updated molecular framework for Metastrongylus diversity 
in Italian wild boars and highlight the presence of two strongly 
differentiated genetic lineages within M. pudendotectus, sug-
gesting a complex intraspecific structure.

SULCASCARIS SULCATA (NEMATODA: ANISAKIDAE) IN 
SEA TURTLES (CARETTA CARETTA) STRANDED ALONG 
THE APULIAN AND MARCHE COASTS (ITALY)
Maria Grazia Cariglia1, Stefano Castellana1, Antonio Petrella1, 
Angelica Bianco1, Adriana Di Castri1, Leonardo Marino1, 
Stefania Patrizia Grimaldi1, Eleonora Buzzi1, Matteo Beverelli1, 
Roberta Catanzariti1, Rokia Moretti2, Federica Cavaliere2, Ilaria 
Pascucci2, Maria Assunta Cafiero1

1Istituto Zooprofilattico Sperimentale della Puglia e della 
Basilicata, Foggia, Italy; 2Istituto Zooprofilattico Sperimentale 
dell’Umbria e delle Marche, Perugia, Italy 
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INTRODUCTION. The anisakid nematode Sulcascaris sulcata 
is a pathogenic parasite of the oesophagus and stomach of sea 
turtles, with wide diffusion in warm marine ecosystems of the 
Pacific, Atlantic, and Mediterranean basins. Sea turtles serve as 
definitive hosts and become infested by ingesting marine mol-
luscs (bivalves and gastropods) harbouring the parasitic larval 
stage (L4) (Berry and Cannon et al., 1981. Int. J. Parasitol., 
11:43-54). Infestations by S. sulcata are reported in Mediter-
ranean loggerhead turtles (Caretta caretta) with prevalence 
ranging around 20% (Manfredi et al., 1998. Parasitol., 40:305-
8); however, severe gastric lesions are related to higher values 
up to 30%, as reported in North Adriatic populations (Santoro et 
al., 2019. Parasitol Res., 118:1457-63). This study aimed to in-
vestigate the occurrence of S. sulcata in C. caretta populations 
occurring along the Adriatic and Ionian coasts.
MATERIALS AND METHODS. From December 2020 to June 
2024, nineteen stranded loggerhead turtles (C. caretta) from 
the Apulian and Marche coasts were recovered dead and de-
livered to local IZS laboratories. During necropsy examination, 
free or fixed nematodes were observed in the gastric lumen of 
the turtles and one free parasite specimen from each turtle was 
sampled. Nematodes were washed in PBS, measured, stored in 
70% alcohol and subsequently subjected to molecular identi-
fication by two conventional PCRs targeting mt-COX1 and mt-
COX2 (Mercer et al., 2020. Front. Vet. Sci. 7:64). The obtained 
amplicons were sequenced and analysed using BioEdit v7.5, 
followed by similarity analysis with BLAST. In cases of severe 
infestation, stomach tissues were also histologically examined.
RESULTS AND CONCLUSION. The nineteen collected nema-
tode specimens ranged between 56 and 108 mm in length, sug-
gesting adult forms. All obtained sequences were attributable to 
S. sulcata (>99% similarity) for both markers, and the collected 
samples displayed high genetic similarity. Out of the nineteen ex-
amined sea turtles, five individuals (5/19) showed marked gas-
tric parasitic burden and inflammatory-congestive lesions. His-
tological analysis revealed catarrhal-haemorrhagic gastritis with 
inflammation involving the basal layers of the gastric mucosa and 
submucosa; severe systemic gas embolism was also observed. 
This study provides additional information on the epidemiology 
and health impact related to S. sulcata in definitive host popula-
tions of the Mediterranean area and reports, for the first time, its 
occurrence in the Ionian and Central-Southern Adriatic Sea. The 
observation of a medium-high degree of infestation in all 19 nec-
ropsied marine turtles suggests the need to acquire knowledge 
on the presence and distribution of the parasite in intermediate 
hosts, including farmed bivalve molluscs from the same marine 
areas where data are completely lacking, as already reported in 
the North Adriatic (Mercer et al., 2020. Front. Vet. Sci. 7:64).
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Findings support a lower utility of rodents for Em surveillance 
compared with faecal analysis of definitive hosts, which ap-
pears to be a more practical and effective tool. 
FUNDING: This study was funded by the Italian Ministry of 
Health, Ricerca Corrente IZSVE 07/23 RodiZoon.

SMALL MAMMALS AND FOXES IN THE ECOLOGY OF 
ECHINOCOCCUS MULTILOCULARIS: FIELD EVIDENCES 
FROM NORTHEASTERN ITALY
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Fabiano1, Andrea Zanin2, Leonardo Turioni3, Erica Marchiori3, 
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1Istituto Zooprofilattico Sperimentale delle Venezie (IZSVe), 
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INTRODUCTION. Alveolar echinococcosis is an emerging zoo-
notic disease of increasing public health concern, maintained 
by complex wildlife transmission cycles. The red fox is the de-
finitive host, while small rodents act as intermediate hosts of 
Echinococcus multilocularis (Em) and play a key role in shap-
ing local parasite circulation (Cafiero et al., 2025. Int J Parasitol 
Parasites Wildl 27:101095). In Italy, the parasite is endemic 
in South Tyrol and shows signs of spatial expansion, highlight-
ing the need to understand how host community structure and 
environmental factors influence parasite distribution (Obber et 
al., 2022. PLoS ONE 17(5)). This study investigates the relation-
ships between rodent communities and the presence of Em to 
support and inform surveillance in Alpine areas.
MATERIALS AND METHODS. Rodent trapping was conducted 
using live traps in selected areas of Northeastern Italy. Once 
captured, rodents were euthanized using methods approved by 
the Ethics Committee of the Istituto Zooprofilattico Sperimen-
tale delle Venezie. In South Tyrol, sampling sites included Val 
Giovo (Racines/Vipiteno), an endemic area for Em, Val d’Ultimo, 
and San Leonardo in Passiria. In Friuli Venezia Giulia, trapping 
was carried out in Tarvisio, Tolmezzo, and Resiutta. Field activ-
ities took place between 2024 and 2025 (South Tyrol: August 
2024, June–July 2025; Friuli Venezia Giulia: October 2024 and 
May 2025). In South Tyrol, passive surveillance was also imple-
mented in collaboration with local health authorities to increase 
sample size, and red fox faecal samples were collected along 
transects within a 250 m buffer around trapping sites to assess 
environmental contamination. All specimens were morpholog-
ically identified and necropsies were performed under biosafe-
ty conditions at IZSVe. DNA extracted from liver tissues using 
magnetic bead-based protocols was analysed by multiplex 
real-time PCR for Em and Echinococcus granulosus sensu 
stricto (Eg).
RESULTS AND CONCLUSION. A total of 151 rodents were cap-
tured through active trapping (87 in South Tyrol and 64 in Friuli 
Venezia Giulia). Apodemus flavicollis was the most abundant 
and widespread species, particularly in Tarvisio (n = 51). Apo-
demus sylvaticus was less frequent, whereas Myodes glareo-
lus showed high abundance in Val Giovo (n = 30) and Val d’Ulti-
mo (n = 24). Passive surveillance provided 162 additional small 
rodents, mainly Arvicola amphibius (n = 56) and A. sylvaticus 
(n = 40). Overall, 313 rodent liver samples and 25 fox faecal 
samples were analysed. Only one rodent (M. glareolus) from 
Val Giovo (Racines) tested positive for Em. Among fox faeces, 
four samples from Val Giovo (endemic area) tested positive for 
Em. These results confirm a patchy transmission pattern with a 
low but detectable circulation of the parasite in endemic areas. 



ORAL COMMUNICATIONS

116

INFECTION WITH THE SQUAMATE-ASSOCIATED 
NEMATODE HEXAMETRA ANGUSTICAECOIDES IN 
ITALIAN INSECTIVOROUS BATS
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INTRODUCTION. Nematodes of the genus Hexametra are 
ascaridoid parasites primarily associated with squamate rep-
tiles, where they typically inhabit the lungs or coelomic cavity 
(Sprent, 1978). Among them, Hexametra angusticaecoides is 
commonly reported in lizards and occasionally in snakes (Mor-
ton and Krysko, 2012). Natural infections in mammals have nev-
er been documented. This study reports the first detection of H. 
angusticaecoides in two insectivorous bats from Italy, suggest-
ing an accidental host–parasite interaction.
MATERIALS AND METHODS. In 2024, one adult Pipistrellus 
kuhlii and one adult Hypsugo savii were recovered dead in ur-
ban areas of Pisa and Seravezza (Lucca, Italy). During necrop-
sy, nematodes were found within the subcutaneous connec-
tive tissue and abdominal cavity. In total, ten immature female 
specimens were collected. Morphological identification was 
performed after clarification in lactophenol, while molecular 
characterization targeted the cytochrome c oxidase subunit 1 
(cox1) gene.
RESULTS AND CONCLUSION. Morphologically, the nematodes 
were slender, cylindrical, and whitish, with finely striated cuti-
cle, a short oesophagus, and a posterior end bearing a conical 
mucron, consistent with the features of H. angusticaecoides 
(Sprent, 1978). Molecular analysis revealed 100% nucleoti-
de identity with a sequence previously obtained from Furcifer 
pardalis. Phylogenetic reconstruction clustered the sequence 
within the Hexametra clade, clearly separated from other ge-
nera of Ascaridoidea. The parasites were immature and mostly 
located in superficial tissues, likely indicating a dead-end event. 
Infection may have occurred through accidental ingestion of ar-
thropods acting as paratenic hosts, considering that insectivo-
rous bats frequently ingest arthropods and share habitats with 
reptiles. Although bats are unlikely to represent suitable hosts 
for parasite development, this finding highlights how ecological 
overlap between vertebrate groups may facilitate unexpected 
parasite encounters, expanding the known host spectrum of H. 
angusticaecoides.

WIDESPREAD TOXOPLASMA GONDII INFECTION IN 
EXPANDING WOLF POPULATIONS IN ITALY
Filippo Maria Dini1, Carmela Musto1, Francesca Brivio2,3, 
Patrizia Bassi4, Alessandro Bianchi4, Marco Gobbi5, Lorella 
Barca6, Lorenzo Casoni1, Livia Anahita Suprani1,7, The Wolf 
Network8, Marco Apollonio3, Mauro Delogu1, Roberta Galuppi1, 
Sarah Marshall-Pescini2

1University of Bologna, Italy; 2University of Veterinary 
Medicine Vienna, Austria; 3University of Sassari, Italy; 4Istituto 
Zooprofilattico Sperimentale della Lombardia e dell’Emilia-
Romagna, Italy; 5Istituto Zooprofilattico Sperimentale 
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INTRODUCTION. Toxoplasma gondii is a globally distributed 
protozoan parasite with a complex heteroxenous life cycle, in-
volving felids as definitive hosts and a broad range of interme-
diate hosts, including wildlife carnivores. Despite its well-rec-
ognised zoonotic relevance and widespread environmental 
contamination, data on its circulation in apex predators such as 
wolves (Canis lupus) remain scarce in Europe.
MATERIALS AND METHODS. This study aimed to investigate 
the prevalence and distribution of T. gondii infection in Italian 
wolves, and to explore epidemiological patterns in relation to 
host-related and environmental factors. Biological samples 
were collected from wolves across Italy between 2020 and 
2024, including both carcass-derived individuals (N = 312) and 
live-captured animals (N = 25). Anti-T. gondii IgG antibodies 
were detected by IFAT to assess serological exposure, while 
B1 qPCR was performed on heart and central nervous system 
tissues following concentration by peptic digestion, and partial 
genotyping by multilocus sequencing.
RESULTS AND CONCLUSION. Overall, T. gondii positivity 
(35%) was widely distributed across the study area. Among 
carcasses, seroprevalence was marginally (p = 0.06) positive-
ly associated with higher urbanization indices (Human Foot-
print Index) in younger (<2-year-old) but not older (>2-year-old) 
individuals. Notably, seroprevalence was markedly higher in 
live-captured wolves (80%) than in carcasses (29.2%), with an 
overall prevalence of 32.9%. Molecular analysis yielded a posi-
tivity rate of 3.9% among wolves, although genotyping could be 
achieved in only two samples, both identified as Type II strains. 
The absence of strong spatial structuring suggests widespread 
and homogeneous environmental exposure, likely driven by 
diffuse contamination with infective oocysts and the presence 
of prey harbouring tissue cysts. This work represents the first 
large-scale parasitological assessment of T. gondii infection 
in wolves in Italy, providing novel insights into its circulation in 
expanding populations of large carnivores. The findings support 
the role of wolves as sentinels of environmental contamination 
and contribute to a better understanding of T. gondii epidemiol-
ogy at the wildlife–environment interface.
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highlighting its potential epidemiological role in parasite circu-
lation at the wildlife–domestic animal interface in Northeastern 
Italy.

EMERGING PARASITES IN AN EXPANDING HOST: 
CARDIOPULMONARY NEMATODES IN THE GOLDEN 
JACKAL (CANIS AUREUS) IN NORTHEASTERN ITALY
Elisabetta Ferraro1, Lorenzo Frangini2, Erica Marchiori1, Giulia 
Simonato1, Rudi Cassini1, Stefano Pesaro2, Stefano Filacorda2, 
Paola Beraldo2
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monary nematodes

INTRODUCTION. Cardiopulmonary nematodes of canids are 
parasites of increasing veterinary relevance, capable of infecting 
a wide range of wild and domestic species and causing severe 
disease. Climate change, vector ecology, and wildlife dynamics 
have contributed to their geographic expansion across Europe 
(Traversa et al., 2010. Parasit Vectors, 3:62). Wild canids, in-
cluding golden jackals (Canis aureus), may serve as reservoirs 
and bridge hosts, sustaining environmental contamination and 
facilitating parasite dispersal (Gherman and Mihalca, 2017. 
Parasit Vectors, 10:419). The golden jackal’s range expansion 
in Italy increases the likelihood of contact with infective forms, 
underscoring the need for surveillance.
MATERIALS AND METHODS. From February 2009 to March 
2025, 109 jackals found dead in the Friuli Venezia Giulia re-
gion underwent necropsy within passive surveillance activities. 
Heart and lungs were inspected for gross lesions and nema-
todes; airways and vessels were dissected, and lung parenchy-
ma washes were examined under a stereomicroscope to detect 
any parasitic form. Nematodes were identified morphometri-
cally and via PCR (mtCOI, 18S rRNA, and 12S rRNA genes). 
Prevalence (95% CI), mean intensity (mI), and aggregation pa-
rameters (k) were calculated using Quantitative Parasitolo-
gy (Reiczigel et al., 2019. Trends Parasitol, 35:277-281). The 
impact of host-related factors (age, sex) was assessed via Chi-
square, Fisher’s exact, and Kruskal–Wallis tests. The influence 
of environmental and anthropogenic variables on nematode 
positivity was modelled through GLMM and spatial GLMM, with 
selection based on models with Akaike’s Information Criterion 
<2. Elevation, precipitation, landscape connectivity, urbaniza-
tion, and wetland cover were extracted within a buffer matching 
the local jackal home range (26.95 km²).
RESULTS AND CONCLUSION. Overall, 52 jackals (47.7%; 
38.6–57.0) were positive for at least one parasite species. Four 
cardiopulmonary nematode species were identified: Angios-
trongylus vasorum showed the highest prevalence and mean 
intensity (34.9%; 26.6–44.2; mI = 10.1), followed by Eucoleus 
aerophilus (13.8%; 7.9–21.7; mI = 1.4), Crenosoma vulpis 
(12.8%; 7.8–20.4; mI = 4.6), and Dirofilaria immitis (4.6%; 1.5–
10.4; mI = 3.2). All species displayed aggregated distributions (k 
< 1). Host sex significantly influenced the prevalence and abun-
dance of C. vulpis (higher in males). The environmental and an-
thropogenic variables model was applied only to A. vasorum, 
as the most prevalent species. The GLMM outperformed the 
spatial GLMM; elevation, urbanization, and landscape connec-
tivity were negatively associated with A. vasorum positivity, 
while precipitation and wetland cover showed positive associ-
ations, consistent with the known ecological preferences of the 
parasite’s intermediate hosts. These findings confirm the golden 
jackal as a competent host for cardiopulmonary nematodes, 
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public health.
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INTRODUCTION. Toxoplasma gondii and Neospora caninum 
are tissue-cyst-forming coccidian parasites with a wide variety 
of intermediate hosts; however, felids are the only definitive 
hosts for T. gondii, whereas canids are the only definitive hosts 
for N. caninum. While T. gondii is an important zoonotic para-
site, N. caninum is associated with economic losses primarily 
in cattle farming due to reproductive disorders, including abor-
tion. Transmission of both protozoans can occur between hosts 
through carnivorism involving the ingestion of tissues containing 
encysted bradyzoites. Thus, trophic interactions may increase 
the risk of infection with these parasites, highlighting the poten-
tial role of carnivores as effective sentinels of their circulation. 
This study aimed to detect T. gondii and N. caninum in wild car-
nivores from São Paulo State, Brazil, using molecular methods.
MATERIALS AND METHODS. During 2024 and 2025, road-killed 
carnivores were sent to the Zoonoses and Parasitic Diseases 
Laboratory (LabEPar) of São Paulo State University (Unesp). 
During necropsy, 50 g of tissues (heart, diaphragm, tongue, liver, 
spleen, and quadriceps femoris muscle) were collected and 
submitted to pepsin digestion (Dubey, 1998. J. Vet. Parasitol., 
74: 75-77). The digestion product was centrifuged, and the pel-
let was used for DNA extraction. DNA was also extracted from 
pools of foetal tissues and placentas. For T. gondii detection, 
the 529 bp repetitive fragment was amplified using primers 
TOX4 and TOX5 (Homan et al., 2000. Int. J. Parasitol., 30: 69-
75). For N. caninum detection, a fragment of the Nc5 region was 
amplified using primers Np21 and Np6 (Yamage et al., 1996. J. 
Parasitol., 82: 272-279). A total of 63 animals were collected, 
including felids (11 Puma concolor, 16 Leopardus pardalis, 
2 Leopardus wiedii, 1 Leopardus tigrinus, and 1 Herpailurus 
yagouaroundi), canids (8 Chrysocyon brachyurus, 12 Cer-
docyon thous, 6 Lycalopex vetulus), procyonids (1 Nasua 
nasua, 5 Procyon cancrivorus), and one mustelid (1 Galictis 
cuja).
RESULTS AND CONCLUSION. All samples were negative for N. 
caninum, whereas 25.4% (16/63) tested positive for T. gondii. 
Considering the host groups, 33.3% (10/30) of felids (5 L. par-
dalis, 4 P. concolor, 1 L. wiedii) and 23.1% (6/26) of canids (3 
C. thous, 2 C. brachyurus, 1 L. vetulus) were positive. All foe-
tuses were negative, but one placenta sample from P. concolor 
was positive for T. gondii. The next step will be genotyping the 
positive samples for T. gondii by multilocus sequence typing. 
These findings confirm the broader presence of T. gondii in the 
area and provide valuable baseline information to support future 
eco-epidemiological assessments at the wildlife–domestic an-
imal–human interface, where increasing proximity among these 
groups may have important implications for both animal and 
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evolutionary processes (Di Blasio et al., 2019).
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INTRODUCTION. Sarcoptic mange is a contagious skin disease 
affecting wild and domestic mammals and is caused by the mite 
Sarcoptes scabiei. Reports of sarcoptic mange in wildlife have 
increased worldwide since the second half of the 20th century, 
partly due to the growing contribution of citizen science and the 
increasing use of camera traps for wildlife monitoring. The aim 
of this study was to provide new insights into the epidemiolo-
gy of sarcoptic mange and other ectoparasites in wild canids in 
Piedmont over the past five years (2020–2025).
MATERIALS AND METHODS. Foxes and wolves found dead in 
Piedmont were examined to determine the cause of death at the 
Istituto Zooprofilattico Sperimentale in Turin as part of passive 
wildlife health surveillance programs. The diagnosis of sarcoptic 
mange was based on the presence of suggestive gross lesions, 
including hyperkeratosis, alopecia, and lichenification, together 
with the detection of mites and histopathological examination in 
a subset of samples.
RESULTS AND CONCLUSION. Out of 890 wild canids examined 
between 2020 and 2025 (565 foxes and 325 wolves), sarcoptic 
mange was detected in 86 animals, with an overall prevalence of 
9.7% (95% CI: 7.8–11.8). Prevalence was slightly higher in foxes 
(10.1%; 95% CI: 7.7–12.9) than in wolves (8.9%; 95% CI: 6.1–
12.6), likely reflecting the role of foxes as reservoirs of sarcoptic 
mange. In foxes, multivariate analysis showed that subadults 
presented a markedly higher probability of infection compared 
with adults, suggesting increased susceptibility possibly linked 
to immunological immaturity and stressful social interactions 
and dispersal. This pattern was not observed in wolves, where 
age did not appear to influence infection probability, further sup-
porting species-specific epidemiological dynamics. In foxes, a 
clear seasonal pattern emerged, with higher prevalence during 
late winter (January–March), followed by a decline in spring and 
summer and an increase in autumn, while in wolves this pattern 
was not confirmed. This trend is consistent with previous stud-
ies and may be related to environmental conditions and host 
susceptibility (Pisano et al., 2019). In foxes, mange prevalence 
showed a gradual increase from 5.8% in 2020 to 18.3% in 2024, 
followed by a decline to 9.6% in 2025. A comparable pattern was 
observed in wolves, with relatively stable prevalence during the 
first years (ranging from 6.9% to 11.1%), a peak in 2024 (21.2%), 
and a decrease to 5.3% in 2025. Although estimates for wolves 
in earlier years were based on smaller sample sizes, both spe-
cies exhibited a concurrent peak in 2024, suggesting a shared 
temporal dynamic possibly related to interactions across canid 
species. Infectious diseases such as sarcoptic mange, canine 
distemper, and rabies can significantly influence population size 
and growth, while also affecting spatial distribution, dispersal 
behaviour, and genetic variability within populations (Zecchin et 
al., 2019). These diseases may therefore act not only as direct 
mortality factors but also as drivers of long-term ecological and 
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FIRST DETECTION OF ECHINOCOCCUS MULTILOCULARIS 
IN GOLDEN JACKALS IN NORTHEASTERN ITALY
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INTRODUCTION. Echinococcus multilocularis (Em), the 
causative agent of alveolar echinococcosis (AE), is a zoonotic 
parasite of increasing public health concern in Europe. Its life 
cycle typically involves wild carnivores as definitive hosts and 
small rodents as intermediate hosts, while humans act as ac-
cidental intermediate hosts through ingestion of parasite eggs. 
In the European Union, surveillance is highly recommended by 
both Directive EU 2003/99/EC and Regulation EU 2016/429. 
In Italy, Em has so far been reported mainly in red foxes in the 
Province of Bolzano (South Tyrol, Northeastern Italy), where it 
has been detected since 1997 and has shown increasing prev-
alence and geographic expansion in recent years (Citterio et al., 
2021. Parasites Vectors 14:29; Obber et al., 2022. PLoS ONE 
17(5): e0268045). Recently, reports from other areas have been 
added to the historical endemic area of South Tyrol (Cafiero et 
al., 2025. Scientific Reports 15(1): 7353). Given the constant-
ly growing population and range expansion of the golden jackal 
(Canis aureus), this species could become an important addi-
tional definitive host. In this context, jackals submitted to the 
laboratories of the Istituto Zooprofilattico Sperimentale delle 
Venezie (IZSVe) for necropsy were also tested for Em.
MATERIALS AND METHODS. Between January 2024 and March 
2026, a total of 99 jackals found dead, including road kills, were 
delivered to the IZSVe within passive surveillance activities, span-
ning Veneto (18), Trentino (3), South Tyrol (18), and Friuli Venezia 
Giulia (FVG; 60). At necropsy, a faecal sample was collected 
from the rectum using a sterile glove. Moreover, when intact and 
undamaged, the small intestine was tied off at both ends and 
removed. Both faecal samples and small intestines were stored 
frozen at −80 °C for at least 72 h to inactivate Echinococcus 
eggs. Faecal samples were analysed using a multiplex real-time 
PCR protocol. In addition, the small intestines of jackals positive 
for Em by PCR were examined using the sedimentation, filtration 
and counting technique (SFCT) to assess parasite burden.
RESULTS AND CONCLUSION. Three out of 99 jackals tested 
positive for Em, all originating from the FVG region. Only two 
intestines were available for SFCT, from which 166 and 196 
Em tapeworms were retrieved, respectively. This finding con-
stitutes the first report of Em in this species in Italy. Although 
surveillance activities have been implemented for many years 
throughout the FVG region without previous positivity, further 
investigations are recommended in the areas where positive an-
imals were found. The use of the enhanced diagnostic approach 
based on real-time PCR will help determine whether the detect-
ed Em cases are linked to dispersal of golden jackals or to local 
parasite circulation within the red fox population.
FUNDING: Italian Ministry of Health (IZSVe RC 05/2019); Ecos-
urv-EU4H-JPG

EVALUATION OF ESAFOXOLANER AS A TOPICAL 
ACARICIDE TO CONTROL TICK INFESTATION IN THE 
ITALIAN HARE (LEPUS CORSICANUS)
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INTRODUCTION. The Italian hare (Lepus corsicanus), once 
widespread in southern Italy, is now considered an endangered 
species, with the main populations surviving in protected areas. 
Infectious and parasitic diseases, especially those transmitted 
by haematophagous arthropods such as ticks, represent a ma-
jor threat. Controlling ectoparasites in wild or restocked animals 
is challenging, and oral treatments, although effective, are often 
impractical, in addition to being stressful and risky for the ani-
mal. A new spot-on formulation, NexGard® Combo (esafoxol-
aner, eprinomectin, praziquantel), has been developed for con-
trolling endo- and ectoparasite infections in cats. Considering 
the absence of a registered treatment for ectoparasite control 
in hares and the low acaricidal dose of esafoxolaner, the use 
of this molecule could also be considered suitable in L. cor-
sicanus. Therefore, the aim of this non-controlled, unblinded 
field trial was to evaluate the efficacy and safety of NexGard® 
Combo in hares naturally infested by ticks.
MATERIALS AND METHODS. On Day 0 (D0), all animals from a 
restocking area were captured, sexed, aged, and weighed. The 
ectoparasite load was assessed and animals were housed in-
dividually in cages. For each animal, tick load was evaluated by 
checking a total of nine anatomical sites. All animals were treat-
ed with NexGard® Combo at the minimum dose of 0.12 mL/kg, 
providing 1.44 mg/kg esafoxolaner, 0.48 mg/kg eprinomectin, 
and 10.0 mg/kg praziquantel. The animals were observed for 2 
h post-treatment (p.t.) for side effects. On Day 1 (24 h p.t.), ani-
mals were re-examined for ectoparasites. Any ticks found were 
removed and classified as dead or alive; live ticks were placed 
in closed vials and monitored for viability at 6, 9 and 12 h after 
removal. Efficacy was calculated using Abbott’s formula.
RESULTS AND CONCLUSION. A total of 30 L. corsicanus were 
enrolled in the study (19 females and 11 males), with an age 
ranging from 5 to 24 months (mean 10.8 months) and a body 
weight between 1.5 and 3.2 kg (mean 2.4 kg). At the time of 
treatment, all hares were infested by ticks, with a load ranging 
from 1 to 248 ticks (mean 136.5 ± 87.4). Treatment was well 
tolerated and no local or systemic side effects were observed. 
On Day 1 follow-up, efficacy was 97.4%; a total of 76 live ticks 
were collected, of which 57 and 11 died 6 and 9 hours after re-
moval, respectively, while the remaining 8 ticks died 12 h after 
removal (i.e., 36 h p.t.), resulting in 100% efficacy in killing the 
pre-existing tick infestation. All collected ticks were identified 
as Rhipicephalus pusillus. The present investigation provides 
novel data on the efficacy of the spot-on formulation containing 
esafoxolaner/eprinomectin/praziquantel in treating R. pusillus 
infestation in Italian hares. The combination proved to be safe 
and effective in rapidly curing pre-existing tick infestations in re-
stocking hares.
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INTRODUCTION. Thelazia callipaeda is a vector-borne zoo-
notic nematode responsible for ocular disease in domestic and 
wild carnivores, lagomorphs, and humans. Similarly, Dirofilaria 
immitis is a large vector-borne nematode causing heartworm 
disease, a cardiopulmonary condition affecting dogs and other 
mammalian carnivores. Over the past decades, some carnivore 
populations in Europe have increased and expanded, progres-
sively recolonizing their historical ranges (Marucco et al., 2022. 
Animals, 12(10): 1260). In this context, wild carnivores may act 
as important reservoirs and dispersers of parasitic infections. 
This study investigated the occurrence of T. callipaeda and 
Dirofilaria immitis in wolf and fox carcasses collected from dif-
ferent provinces of the Piedmont region.
MATERIALS AND METHODS. Thelazia callipaeda and D. im-
mitis were recovered from 116 wolf and 221 fox carcasses col-
lected in the Piedmont region between March 2024 and March 
2026. All specimens were preserved in 70% ethanol. Adult T. cal-
lipaeda were identified according to morphological keys (Wang et 
al., 2022. Pathogens, 11: 1066) under a light microscope, sexed, 
and counted. D. immitis specimens were rehydrated in saline 
solution at 4 °C for 5 days, then identified based on morpholog-
ical and morphometric features (Furtado et al., 2010. J. Parasi-
tol., 96(3): 499-504). They were subsequently sexed, measured 
for length, and counted. Female specimens were subjected to 
an embryogram. Prevalence was calculated following standard 
definitions (Buderer, 1996. Acad. Emerg. Med., 3(6): 895-900).
RESULTS AND CONCLUSION. A total of 384 T. callipaeda 
specimens were recovered. The prevalence of T. callipaeda 
was 8.60% in foxes (59% females; 41% males) and 12.84% in 
wolves (70% females; 30% males). Infected foxes were primari-
ly from the province of Biella, whereas positive wolves originated 
from Alessandria, Asti, Turin, and Vercelli. No D. immitis were 
found in the examined foxes. In wolves, a total of seven D. im-
mitis specimens (2 immature females, 4 males, and 1 unsexed 
specimen) were recovered from three individuals, one originat-
ing from Alessandria, one from Asti, and one from Turin, result-
ing in a prevalence of 2.59%. Dirofilaria repens was recorded 
opportunistically in two foxes and two wolves, as no systematic 
screening protocol was established for this species. The pres-
ence of T. callipaeda in both wolves and foxes supports their 
potential role as reservoirs of infection. Wild carnivores may 
contribute to the maintenance and spread of this zoonotic par-
asite, representing a potential source of infection for domestic 
animals and humans. Although uncommon, there is growing 
evidence that D. immitis can infect wild carnivores and impact 
their health. Studies have suggested that these hosts could par-
ticipate in the life cycle of D. immitis and act as a possible res-
ervoir for infection of other species.
FUNDING: This research was supported by EU funding within the 
NextGenerationEU-MUR PNRR Extended Partnership initiative on 
Emerging Infectious Diseases (Project no. PE00000007, INF-ACT). 
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revealed that 20 out of 41 samples were positive for S. mi-
escheriana, whereas none were positive for S. suihominis. 
The sequenced samples were 100% identical to S. miesch-
eriana obtained from wild boars in Italy (accession number 
MH404231). This finding demonstrated, for the first time, the 
circulation of S. miescheriana in wild boars from Uruguay. Fur-
ther analyses involving a larger number of samples are needed 
to investigate the presence of S. suihominis.

FIRST MOLECULAR CONFIRMATION OF SARCOCYSTIS 
MIESCHERIANA IN WILD BOARS OF URUGUAY
María Teresa Armúa-Fernández1, Florencia Méndez1, Ernesto 
González Tonelli1, Catherine Ferré1, Bibiana Freire2, Gustavo 
Castro2, Laura Decia1, Bruno Tato1, María Soledad Valledor1, 
Lorenzo Carbonetta3, Emily Sel3, Gastón Moré4, Walter Basso4, 
Selene Rubiola5, Lisa Guardone3
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INTRODUCTION. Sarcocystis is a widespread genus of coccid-
ian parasites and has been found in several mammals, including 
humans. This protozoan has an indirect life cycle, with herbi-
vores, omnivores, and some carnivores serving as intermediate 
hosts, while carnivores and omnivores serve as definitive hosts. 
In Uruguay, this genus has only been described morphologically 
in sheep, cattle, and opossums (Noya et al., 2007. Veterinaria 
(Montevid), 42: 23-26; Aráoz et al., 2019. J Vet Diagn Invest, 
31: 656-660). However, no further studies were conducted to 
determine which species were involved. Wild boars were in-
troduced into South America by Europeans at the beginning of 
the 20th century. Their invasive nature and lack of natural pred-
ators have contributed to their widespread distribution. There 
have been reports from several countries of domestic and wild 
swine harbouring Sarcocystis species, especially S. miesch-
eriana and S. suihominis. The latter is an important zoonotic 
agent. Sarcocystis miescheriana has recently been described 
in wild boars in Argentina and Brazil (Helman et al., 2022. Para-
sitol Res, 122, 471-478; da Rosa et al., Vet Parasitol Reg Stud 
Rep, 50: 101020). Although wild boar meat is not commercially 
distributed in Uruguay, it is commonly consumed by hunters and 
hunt-related people. Therefore, determining whether Uruguay-
an wild boars are infected with Sarcocystis and identifying the 
circulating species is essential for protecting human health and 
contributing to the understanding of the epidemiology of this 
parasite. This study aimed to investigate the presence of Sarco-
cystis spp. in wild boars in Uruguay.
MATERIALS AND METHODS. Forty-one muscle samples (37 
diaphragms and 4 hearts) were collected from freshly killed 
wild boars brought by hunters during an annual festivity in the 
locality of Aiguá, Maldonado, Uruguay. Samples were collected 
in October 2023, 2024, and 2025. At the Parasitology Labora-
tory of Facultad de Veterinaria-UdelaR, samples were stored at 
−20 °C until processing. DNA extraction was performed using a 
commercial kit in Uruguay, and DNA samples were sent to the 
University of Pisa, Italy, for molecular analysis. A multiplex PCR 
was carried out to detect S. miescheriana and S. suihominis 
(Pacifico et al., 2023. Res Vet Sci., 164: 105039). Positive sam-
ples were molecularly characterized with a genus-specific PCR 
(Moré et al., 2011. Vet Parasitol., 177: 162-165), after which 
three samples were submitted for Sanger sequencing to con-
firm identity.
RESULTS AND CONCLUSION. The multiplex PCR results 
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INTRODUCTION. Rodents represent intermediate hosts of 
several cestodes, including Echinococcus multilocularis 
and other taeniid species (Husák et al., 2025. Front Vet Sci., 
12:1571082). Among these, the taxonomy of Hydatigera (for-
merly Taenia) taeniaeformis sensu lato (s.l.) was revised 
based on molecular and morphological analyses, reclassify-
ing H. taeniaeformis s.l. into H. taeniaeformis sensu stricto 
(clade A), H. kamiyai (clade B) as a new species, and Hyda-
tigera sp. (clade C). In particular, the name H. kamiyai n. sp. 
was attributed to a “cryptic lineage” predominant in northern 
Eurasia using voles and the genus Apodemus as intermediate 
hosts, while the specific status of clade C from the Mediterra-
nean remained unresolved due to a lack of data on morphology 
and intermediate hosts (Lavikainen et al., 2016. Int J Parasitol., 
46: 361–374).
MATERIALS AND METHODS. A total of 144 rodents were 
trapped in 18 locations within the Apuan Alps Regional Park 
in Tuscany as part of a zoonotic pathogen monitoring project 
conducted by the University of Udine. Target specimens were 
processed for organ collection under controlled laboratory con-
ditions following biosafety protocols. Livers were examined for 
the presence of cysts, which were isolated and stored at −20 °C. 
Ten cysts (0.5–1 cm) were isolated from eight Apodemus syl-
vaticus. Cysts were dissected under a stereomicroscope, and 
a metacestode was found in all of them. In nine cysts, a stroby-
locercus-type larva was identified, while in one cyst a cystic-
ercus-type larva was found. Metacestodes were morphologi-
cally analysed, then DNA was extracted and PCR amplification 
was conducted using primers Cest3-Cest5seq (Trachsel et al., 
2007. Parasitology, 134: 911–920).
RESULTS AND CONCLUSION. The strobylocercus-type meta-
cestodes measured 4–13 cm in length and showed a protos-
colex with large rostellar hooks, four suckers, and a prominent 
segmented strobila. The cysticercus-type metacestode mea-
sured approximately 1 cm. Three sequences obtained so far 
(approximately 220 bp) showed 99.5% identity with the refer-
ence sequence of Hydatigera sp. clade C (LC008533), origi-
nally obtained from an adult cestode found in Felis silvestris in 
France (Lavikainen et al., 2016). These results need to be further 
validated with a larger number of samples and longer sequenc-
es. However, considering that Hydatigera sp. clade C is be-
lieved to be confined to the Mediterranean, that its intermediate 
hosts are unknown, and that further studies are needed to clas-
sify Hydatigera sp. either as a distinct species or a variant of H. 
kamiyai (Lavikainen et al., 2016), this work could contribute to 
clarifying these taxonomic and epidemiological issues.

HISTOPATHOLOGICAL LESIONS ASSOCIATED WITH 
HEPATOZOON MARTIS IN MARTES FOINA AND 
HEPATOZOON SP. IN GLIS GLIS
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Galuppi1, Giulia Maioli2
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INTRODUCTION. Hepatozoon spp. are apicomplexan protozoa 
infecting a wide range of vertebrate hosts, yet their pathologi-
cal significance and host–tissue tropism in wild mustelids and 
rodents remain poorly characterized. This study describes the 
histopathological features associated with Hepatozoon spp. 
infection in three Martes foina and one Glis glis submitted to 
the Istituto Zooprofilattico Sperimentale della Lombardia e 
dell’Emilia Romagna.
MATERIALS AND METHODS. Complete post-mortem exam-
ination and histopathological analysis of multiple organs were 
performed in all subjects. Moreover, DNA extraction from posi-
tive samples, sequencing, and phylogenetic analysis of the 18S 
rDNA gene were performed to confirm species identification.
RESULTS AND CONCLUSION. In Martes foina, parasitic devel-
opmental stages were detected exclusively in cardiac muscle, 
peri-lymphonodal brown adipose tissue, and diaphragmatic 
muscle, with no parasitic stages or associated lesions observed 
in other organs. The predominant histopathological finding 
was multifocal granulomatous myocarditis, characterized by 
well-demarcated inflammatory foci composed predominantly 
of macrophages and lymphocytes, with rare scattered neutro-
phils and variably enclosed by a fibrous capsule. Mononuclear 
phagocytes displayed crescentic nuclear displacement attrib-
utable to cytoplasmic engulfment of individual Hepatozoon 
zoites. The same lesions were additionally identified within 
peri-lymphonodal brown adipose tissue and diaphragmatic 
muscle. Merogonic stages, including type II meronts at different 
maturation stages, were observed within granulomatous foci in 
both cardiac and adipose tissue. Molecular analysis confirmed 
the infecting species as Hepatozoon martis. In Glis glis, lung 
histology revealed multifocal atelectasis with diffuse interstitial 
inflammatory infiltration predominantly composed of histio-
cytes, with scattered minor lymphoplasmacytic infiltrates and 
reactive type II pneumocyte hyperplasia. Intracytoplasmic cyst-
like meront structures were identified within reactive pulmonary 
histiocytes, exhibiting two sequential merogonic phenotypes: 
type I meronts containing few broad-bodied macromerozoites 
with central to subterminal nuclei, and type II meronts contain-
ing more micromerozoites arranged in a palisade pattern with 
terminal nuclei. Molecular characterization identified the agent 
as Hepatozoon sp., phylogenetically related to reptile-associ-
ated species, representing a taxonomically undescribed lineage 
potentially involving rodents in its biological cycle. The lesions 
observed in stone martens are consistent with previously re-
ported findings, although involvement of peri-lymphonodal 
brown adipose tissue has not been previously described, ex-
panding the known tissue tropism of this species. The pulmo-
nary lesions documented in the edible dormouse, associated 
with an undescribed Hepatozoon sp., are herein characterized 
in detail for the first time, contributing novel pathological data on 
this emerging host–parasite association in wild rodents.
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INTRODUCTION. The African sacred ibis (Threskiornis aethi-
opicus) is an invasive alien species in Europe, currently ex-
panding across Italy. Despite growing ecological and sanitary 
concerns, data on its parasitic fauna in Europe remain scarce. 
Given its opportunistic feeding behaviour and interactions with 
wetland ecosystems, this species may play a role in the main-
tenance and spread of pathogens (Mariacher et al., 2025. Fron-
tiers in Vet. Sci., 12:1661089). This study aimed to investigate 
proventricular nematodes and associated lesions in a popula-
tion from Tuscany, Central Italy.
MATERIALS AND METHODS. Between January 2025 and March 
2026, 173 ibises culled in Tuscany within the framework of the 
national control plan underwent necropsy as part of public 
health monitoring activities. The proventriculus was available 
for parasitological examination in 117 birds. Macroscopic and 
microscopic evaluations were performed to detect parasites. 
Histological analysis was carried out on 37 proventriculi. Re-
covered nematodes were suspended in lactophenol and mi-
croscopically analysed for morphological and morphometric 
features.
RESULTS AND CONCLUSION. Of the 117 proventriculi exam-
ined, 16 (13.7%) were positive for nematodes, while 101 were 
negative. Parasites were deeply embedded within the glandular 
mucosa, occasionally extending to the serosa. Lesions included 
focal thickening and firm proliferative changes at glandular ostia, 
from which parasites could be expressed by gentle compres-
sion. Morphological features of recovered nematodes (elongat-
ed body, spinous cuticle, cephalic end armed with multiple rows 
of spines) were consistent with Hystrichis spp. (Dioctophyma-
toidea), a nematode genus responsible for proventriculitis in in-
fected birds (Scheer et al., 2017. Braz. J. Vet. Parasitol., 26:1; 
Fischer et al., 2023. Pathogens, 12:663). Histology confirmed 
parasitic sections associated with eosinophilic granulomas 
affecting both glandular mucosa and serosa in positive cases 
(6/37). Among macroscopically negative samples, no lesions 
were observed in 18 cases, whereas eosinophilic granulomas 
were detected in 9 and sections of a calcified parasite in one 
case, suggesting persistence of lesions after parasite death. 
These findings represent the first report of Hystrichis nema-
todes in T. aethiopicus and highlight the occurrence of proven-
tricular lesions even in the absence of detectable parasites. The 
study contributes to the limited knowledge of parasite fauna in 
this invasive species and supports further investigations into its 
eco-parasitological role and potential health implications.

PARASITIC INFECTIONS IN SHEPHERD DOGS FROM 
CENTRAL MONGOLIA: IMPLICATIONS FOR WILDLIFE 
CONSERVATION AND ONE HEALTH
Marco Gobbi1, Liliana Costanzi2, Davide Sogliani2, Claudio 
Augugliaro2, Eleonora Facchinelli2, Alice Ranucci1, Lucia Toso1, 
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INTRODUCTION. This study was conducted by Wildlife Ini-
tiative, a non-governmental organization promoting wildlife 
conservation through scientific research and collaboration 
with local communities and international partners, within the 
framework of the Pallas’s Cat International Conservation Alli-
ance (PICA). In Mongolia, such initiatives involve partnerships 
with research institutions and local stakeholders to investigate 
health threats at the domestic–wildlife interface. In pastoral 
ecosystems, interactions between domestic dogs and wildlife 
can facilitate the transmission of parasitic pathogens of veteri-
nary, zoonotic, and conservation concern. Shepherd dogs share 
habitats with the Pallas’s cat (Otocolobus manul), a vulnerable 
wild felid potentially exposed to parasites circulating in these 
systems. This study aimed to investigate parasitic infections in 
shepherd dogs and assess their role in pathogen transmission 
within a One Health framework.
MATERIALS AND METHODS. In April 2023, 48 shepherd dogs 
from 27 nomadic households in Bayan Onjuul (central Mon-
golia) were sampled within the framework of the Pallas’s cat 
conservation project. Serum samples were tested by ELISA for 
Toxoplasma gondii and Neospora caninum. Fecal samples 
(n=29) were analyzed using the FLOTAC technique and PCR to 
detect Echinococcus granulosus, E. multilocularis, and oth-
er taeniids.
RESULTS AND CONCLUSIONS: Serological analysis revealed 
exposure to T. gondii (6.2%) and N. caninum (4.1%). Coprolog-
ical analyses identified Taenia hydatigena in 3/29 dogs, while 
Echinococcus spp. were not detected. These findings highlight 
the role of free-ranging dogs as reservoirs of parasitic infections 
at the domestic–wildlife interface. From a One Health perspec-
tive, parasites such as T. gondii may threaten wildlife conserva-
tion and livestock productivity, underscoring the need for inte-
grated monitoring and control strategies.
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tropism, consistent with experimental murine models. Notably, 
the presence of lesions in functionally relevant brain areas as-
sociated with behavior provides a plausible neuropathological 
basis for altered fear responses and impaired decision-making. 
Overall, this study offers novel insights into the neuropathology 
of toxoplasmosis in naturally infected wild carnivores and may 
contribute to a better understanding of the aberrant behaviors 
reported in T. gondii-infected red foxes.

HETEROGENEOUS NEUROANATOMICAL DISTRIBUTION 
OF TOXOPLASMA GONDII PARASITIC ELEMENTS AND 
ASSOCIATED LESIONS IN THE BRAIN OF NATURALLY 
INFECTED RED FOXES (VULPES VULPES) FROM ITALY 
AND AUSTRALIA
Giulia Morganti1,3, Leonardo Brustenga1,2,3,4,5, Giuseppe 
Giglia1,3, Tharaka K.L.D.D. Liyanage5, Livia Lucentini4, Iolanda 
Moretta1, Manuela Diaferia1,3, Nicoletta D’Avino2,6, Marco 
Gobbi2,6, Alice Ranucci6, Fabrizio Passamonti1,3, Abdul Jabbar5, 
Jasmin Hufschmid5, Maria T. Mandara1, Fabrizia Veronesi1,3
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Faculty of Science, The University of Melbourne, Werribee, VIC, 
Australia; 6Experimental Zooprophylactic Institute of Umbria 
and Marche, Perugia, Italy
Keywords: Toxoplasma gondii; Red fox; Brain

INTRODUCTION. Toxoplasma gondii is a zoonotic intracellular 
protozoan parasite with a global distribution and a marked tro-
pism for the brain, where it forms tissue cysts. Latent toxoplas-
mosis has been associated with behavioral disorders across 
multiple host species, from rodents to humans, including re-
duced predator avoidance and increased risk-taking behaviors 
(Vyas and Sapolsky, 2010. Folia Parasitol., 57: 88–94). While 
the anatomical distribution of the parasite within the brain has 
been extensively characterized in experimental models, it re-
mains poorly studied in naturally infected carnivores. The aim of 
the present study was to map the distribution of T. gondii and its 
associated lesions in the brain of red foxes to assess the poten-
tial role of T. gondii in the onset of behavioral alterations.
MATERIALS AND METHODS. Red fox carcasses were oppor-
tunistically collected between November 2023 and May 2025 
from central Italy and Victoria (Australia). All animals were al-
ready dead at the time of collection; therefore, no animal ethics 
approval was required in either country. Blood-derived serum 
was collected and stored at −20 °C, and brains were removed 
and fixed in 10% buffered formalin. Anti-Toxoplasma gondii 
IgG antibodies were detected using IFAT in Italian foxes and MAT 
in Australian foxes. Histopathological analyses were conduct-
ed only in T. gondii-seropositive foxes: twelve representative 
brain regions were selected based on a reference atlas (Rog-
ers Flattery et al., 2023. Brain Structure and Function., 228: 
1177–1189). Sections were stained with hematoxylin and eosin 
(H&E), and selected lesions were further examined by immu-
nohistochemistry. Molecular analyses were performed on brain 
tissues exhibiting inflammatory lesions.
RESULTS AND CONCLUSION. Serological analyses revealed 
parasite prevalences of 52% and 37.3% in Italy and Australia, 
respectively. No gross lesions were observed. Histopatholog-
ical examination revealed focal to multifocal necrotizing and 
non-suppurative inflammatory lesions in seven seropositive an-
imals. Lesions were distributed across the prefrontal and frontal 
cortex, basal ganglia, thalamus, amygdala, hippocampus, and 
midbrain. Apicomplexan parasitic elements were histological-
ly detected in the brain of two foxes and were identified as T. 
gondii through PCR and immunohistochemistry. These findings 
indicate that T. gondii in red foxes shows a heterogeneous and 
likely stochastic brain distribution rather than region-specific 
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tem changes. The higher prevalence observed in northern Italy 
compared with southern Italy and southeastern Spain suggests 
that environmental factors, particularly temperature and rel-
ative humidity, may play a key role in parasite occurrence and 
abundance.

FIRST REPORT OF TRICHODECTES MELIS IN ITALY AND 
SOUTHEASTERN SPAIN: NEW INSIGHTS INTO THE 
DISTRIBUTION OF THE EURASIAN BADGER CHEWING 
LOUSE
Barbara Moroni1, Ettore Napoli2, Giovanni Sgroi3,4, Gabriella 
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INTRODUCTION. The Eurasian badger (Meles meles), a gregar-
ious and synanthropic species inhabiting complex underground 
den systems, may facilitate the transmission of ectoparasites 
such as fleas and lice through both direct contact among con-
specifics and habitat sharing with other carnivores. Tricho-
dectes melis is a host-specific chewing louse of the badger, 
sporadically reported in Europe but not yet documented in Italy. 
Therefore, this study reports, for the first time, the presence of T. 
melis in Italy and in southeastern Spain.
MATERIALS AND METHODS. Within a sanitary passive surveil-
lance plan conducted between February 2022 and December 
2025, a total of 152 Eurasian badgers were examined, including 
116 from Italy (86 from Piedmont and 30 from Campania) and 
42 from the Murcia region (southeastern Spain). Each carcass 
underwent a thorough external inspection of the coat to detect 
ectoparasites. Chewing lice were morphologically identified 
and preserved in 70% ethanol at −20 °C for molecular analyses. 
In necropsied animals, parasite intensity was classified as low 
(1–10 individuals), moderate (11–50), or high (>50). Lice were 
mainly distributed in the head, neck, and dorsal regions.
RESULTS AND CONCLUSION. All collected lice were morpho-
logically identified as T. melis. Additionally, the COI gene se-
quence showed 99% homology with the genus Trichodectes 
and 85.5% identity with Trichodectes canis. In Italy, an over-
all prevalence of 34.5% (40/116) was observed. In particular, 
Piedmont showed a prevalence of 45% (39/86; 95% CI: 35.0–
55.9). Parasite intensity was low in 55.3% of cases, moderate 
in 34.2%, and high in 10.5%. In Campania, only one adult male 
out of 30 animals was found infested (3.3%; 95% CI: 1.0–17.0), 
with moderate parasite intensity. In Spain (Murcia), prevalence 
was lower, with 2 out of 42 animals infested (4.8%; 95% CI: 1.7–
11.3), both showing moderate parasite intensity (13 and 20 lice, 
respectively). Only a small proportion of animals showed high 
parasite burdens, and these individuals were often in poor body 
condition or affected by concurrent diseases, which may ex-
plain the higher infestation levels. Nevertheless, no specific skin 
lesions or coat alterations were observed, supporting the limit-
ed pathogenic role of T. melis, consistent with reports for oth-
er chewing lice in domestic and wild host species. The results 
confirm the usefulness of passive surveillance for detecting 
ectoparasites, particularly when large sample sizes of elusive 
species are available, despite limitations related to post-mor-
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TICK DIVERSITY AND ABUNDANCE IN PROTECTED 
NATURAL AREAS IN SICILY, SOUTHERN ITALY: A BASELINE 
ECOLOGICAL STUDY
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INTRODUCTION. Ticks are vectors of pathogens affecting wild-
life, livestock, and humans. Knowledge of their abundance, 
species composition, and ecological drivers is essential for 
understanding tick-borne disease ecology. Tick populations 
are shaped by host availability, habitat, and microclimatic con-
ditions. In Sicily, the population growth of wild boar and fallow 
deer, combined with insufficient surveillance strategies, poses 
a serious threat to both human and animal health; in fact, these 
animals can act as maintenance hosts for several endemic tick 
species and reservoirs for tick-borne pathogens. The present 
study therefore aimed to characterize the ixodid fauna in four 
protected woodlands in Sicily (Southern Europe), assess the 
role of biotic and abiotic variables in shaping tick populations, 
and evaluate the influence of different wild ungulate popula-
tions on tick distribution and abundance.
MATERIALS AND METHODS. Four protected sites in Sicily were 
selected based on ecological, wildlife, and human-related fac-
tors, including favourable Mediterranean conditions for ticks, 
presence of hosts such as wild ungulates, and proximity to hu-
man activities. Meteorological data were obtained from nearby 
SIAS stations. Monitoring occurred from April 2024 to August 
2025, with monthly sampling aligned with seasonal tick activity. 
Collections were conducted between 11:00 a.m. and 2:00 p.m., 
lasting approximately 30 minutes per site, by two operators us-
ing dragging and flagging methods with cotton cloths. Ticks were 
removed with forceps, stored in labelled vials, and identified us-
ing standard morphological keys.
RESULTS AND CONCLUSION. A total of 39 sampling events 
were performed, yielding 1,200 ticks: 407 larvae, 474 nymphs, 
and 319 adults. Five genera were identified (Dermacentor, 
Haemaphysalis, Rhipicephalus, Ixodes, and Hyalomma); 
Rhipicephalus bursa was the most abundant species, fol-
lowed by Haemaphysalis punctata. Most ticks were collected 
in spring–summer, except at one site where abundance peaked 
in autumn–winter. A significant association was found between 
site and season (p < 0.0001), but tick abundance per sampling 
event did not differ among sites (p = 0.431) or seasons (p = 
0.769). No significant correlations emerged between tick abun-
dance and environmental variables. However, significant asso-
ciations were detected between site and sex (p < 0.0001), site 
and developmental stage (p < 0.0001), and species and devel-
opmental stage (p < 0.0001). Sites hosting exclusively wild boar 
showed higher species richness. These findings underscore the 
ecological complexity of tick populations in Mediterranean pro-
tected areas and provide baseline data useful for integrated tick 
surveillance and wildlife health management.
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PARASITOLOGICAL MONITORING OF CAPTIVE ANIMALS: 
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INTRODUCTION. Parasitic infections can be associated with 
severe or mild symptoms and might represent a continuous risk 
of severe diseases for human and non-human animals, impact-
ing health and conservation programs (Kvapil et al., 2017). Cap-
tive animals may be particularly susceptible to protozoans and 
helminths transmitted via the faecal–oral route, which are more 
prevalent and prone to dissemination under confined conditions 
(Vonfeld et al., 2022). Parasitological surveys in wild and captive 
animals are relevant both for health management and for zoo-
notic surveillance. In the last five years, a growing interest has 
been devoted to the occurrence and distribution of intestinal 
parasites in captive animals in Italy; however, most studies have 
been conducted in northern Italy (Zanzani et al., 2022; Cuccato 
et al., 2023; Dini et al., 2023). The present study aimed to iden-
tify intestinal parasites infecting non-human primates (NHPs) 
and carnivores confined at the Animanatura Wild Sanctuary 
(European Alliance of Rescue Centres and Sanctuaries), and 
mammals from the CRAS (Wildlife Rescue Center) of Viterbo, 
Central Italy.
MATERIALS AND METHODS. Stool samples (n = 60) were col-
lected within the Animanatura premises hosting different NHP 
species: Callithrix jacchus, Chlorocebus aethiops, Chloro-
cebus pygerythrus, Macaca fascicularis, Macaca fuscata, 
Macaca mulatta, Macaca nemestrina, and Macaca syl-
vanus, as well as carnivores such as Canis lupus, Leptailurus 
serval, Panthera leo, Panthera tigris, Procyon lotor, Puma 
concolor, and Vulpes vulpes. In addition, eight faecal samples 
were collected from Erinaceus europaeus, Tadarida tenio-
tis, and Meles meles rescued at the CRAS. Direct smears and 
flotation were performed for parasite taxa identification (Gen-
chi et al., 2010; WHO, 2019). Moreover, molecular tools (i.e., 
sequencing of SSU rRNA or 18S) were applied to identify Blas-
tocystis sp. subtypes (ST) (Scicluna et al., 2006; Santín et al., 
2011) and to screen for the presence of microsporidians (Buck-
holt et al., 2002).
RESULTS AND CONCLUSION. More than half of the samples 
from Animanatura tested positive for parasites (57%). Eight 
taxa were observed, including protozoans and chromists (Ioda-
moeba bütschlii, Entamoeba coli, Balantidioides coli, and 
Blastocystis sp.), as well as nematodes (Toxascaris leonina, 
Toxocara cati, Ancylostomatidae, and strongyles). Six out of 
eight samples collected at the CRAS tested positive, revealing 
the presence of Blastocystis sp., Strongyloides sp., Crenoso-
ma striatum, Capillaria sp., and Uncinaria criniformis. Mo-

PARASITOLOGICAL SURVEY IN THE APENNINE 
CHAMOIS (RUPICAPRA PYRENAICA ORNATA) FROM 
ABRUZZO, LAZIO AND MOLISE NATIONAL PARK (PNALM)
Barbara Paoletti1, Roberto Bartolini1, Vincenza Di Pirro2, Donato 
Traversa1, Noemi Dello Iacono2, Leonardo Gentile2
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INTRODUCTION. The Apennine chamois (Rupicapra pyrenai-
ca ornata) is a highly endemic subspecies of conservation con-
cern, restricted to the Central Apennines of Italy. The Abruzzo, 
Lazio and Molise National Park (PNALM) represents the histor-
ical core area of the subspecies; synchronized annual census-
es conducted over the last five years indicate a relatively stable 
population trend. The population is mainly concentrated in Val 
di Rose and Monte Amaro but has progressively expanded into 
additional suitable habitats within PNALM. Parasitic infections 
play a key role in the health of the Apennine chamois and may 
lead to significant population declines. Furthermore, increased 
contact with sympatric livestock may pose an additional risk of 
pathogen transmission. This parasitological survey was con-
ducted across both historical and newly colonized areas, pro-
viding insight into gastrointestinal parasite occurrence within a 
demographically stable yet spatially dynamic population.
MATERIALS AND METHODS. A total of 79 chamois faecal sam-
ples were collected in 2024 across different sites within PNA-
LM. Samples were stored at −20 °C and thawed 24 hours prior 
to copromicroscopic examination. All samples were examined 
by flotation and McMaster techniques. Parasite elements were 
identified according to morphological and morphometrical fea-
tures.
RESULTS AND CONCLUSION. Forty faecal samples (50.6%) 
were positive for at least one gastrointestinal parasite. The 
most prevalent were strongyles (38%), followed by Eimeria 
spp. (37%), Moniezia spp. (7.5%), and Trichuris spp. (3.8%). 
No trematode eggs were detected. The mean parasite burdens 
were 612 oocysts per gram (OPG) for Eimeria spp., 150 eggs 
per gram (EPG) for gastrointestinal strongyles, and 100 EPG 
for Trichuris spp. Overall, chamois in PNALM were found to 
be less parasitized than in the past (Rossi et al., 2015. Cham-
ois International Congress Proceedings, 47–49). This could 
be attributed to a combination of climatic factors (e.g., higher 
rainfall and temperatures) and population dynamics, including 
reduced density-dependent transmission in expanding popula-
tions. Several studies have shown that parasites can negative-
ly impact the health status of wild ruminant populations, and 
that some species of strongyles, Eimeria, and Trichuris can 
be shared with domestic ruminants during the grazing season 
(Barone et al., 2020. Vet Parasitol., 279: 109041). Therefore, 
continuous surveillance is important to detect the occurrence, 
spread, and distribution of parasites and to increase the likeli-
hood of early diagnosis of emerging diseases (Kanchev et al., 
2020. Tradit Mod Vet Med., 1(10): 34–39). Further research on 
parasite composition and distribution in the Apennine chamois 
is needed across broader temporal and ecological contexts.
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lecular analyses of M. sylvanus and M. fascicularis infected 
with Blastocystis revealed the presence of ST1 and ST2, com-
monly reported in NHPs. The presence of the Ebcar2 genotype 
of Enterocytozoon bieneusi was reported in M. fascicularis, 
belonging to the zoonotic clade I. Identifying these enteric taxa 
highlights a dual challenge within the One Health framework: 
the risk of interspecies transmission among animals confined 
at the sanctuary and the CRAS, as well as transmission to hu-
mans, and the potential impact on the health, welfare, and con-
servation of captive populations.
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SHARED MALASSEZIA PACHYDERMATIS IN DOGS AND 
THEIR OWNERS
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INTRODUCTION. Malassezia spp. are lipophilic yeasts com-
monly found on the skin of humans and animals, occasionally 
acting as opportunistic pathogens (Gaitanis et al., 2012. Clin. 
Microbiol. Rev., 25:106–141; Iatta et al., 2014. Med. Mycol., 
52: 264–269; Wu et al., 2015. PLoS Genet., 11(11):e1005614). 
Close contact between dogs and their owners may facilitate 
microbial exchange; however, epidemiological links between 
hosts and the influence of diagnostic methods on yeast detec-
tion remain poorly understood. Here we investigate the occur-
rence and burden of Malassezia spp. in dogs and their owners, 
and evaluate the performance of different sampling methods 
and culture media for the detection of Malassezia spp.
MATERIALS AND METHODS. Skin samples from dogs (n = 73) 
and their respective owners were collected from different an-
atomical sites (i.e., external ear canal, muzzle, and perianal 
region in dogs; palms and interdigital spaces in humans), using 
sterile swabs and gauzes. Samples were cultured on Dixon’s 
and FastFung agar, and yeasts were identified by morphological 
and molecular methods, including sequencing of the ITS-1 re-
gion. Selected isolates were further characterized through IGS-
1 sequencing to investigate genetic relatedness between canine 
and human strains. Statistical analyses were performed using 
generalized linear mixed models and correlation analyses.
RESULTS AND CONCLUSION. Malassezia spp. were detected 
in 68.5% (n = 50/73) of dogs and 21.9% (n = 16/73) of owners, 
with Malassezia pachydermatis representing the predom-
inant species in both hosts. In dogs, fungal loads were signifi-
cantly higher in muzzle samples than in auricular samples (p = 
0.017) and were greater on FastFung agar than on Dixon’s agar 
(p = 0.011). No significant differences were observed between 
swab and gauze sampling methods. A moderate correlation 
was observed between fungal loads in dogs and their owners 
(ρ = 0.480; p < 0.001), and dog positivity significantly increased 
the likelihood of owner colonization by Malassezia spp. Phylo-
genetic analysis showed that several isolates from dog–owner 
pairs clustered within the same M. pachydermatis subclades, 
indicating close genetic relatedness. Findings from this study 
support the existence of a potential epidemiological link in 
Malassezia colonization between dogs and their owners. In ad-
dition, the results highlight the relevance of FastFung agar as an 
optimized diagnostic protocol for improving yeast recovery, and 
the canine muzzle as a key site for detecting yeast colonization. 
Finally, these data reinforce the importance of a One Health ap-
proach in understanding the ecology and transmission dynam-
ics of Malassezia spp. in dogs and humans.
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DERMATOPHYTE FUNGI IN HOUSEHOLD PETS: A ONE 
HEALTH PERSPECTIVE ON PREVALENCE AND RISK
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INTRODUCTION. Dermatophytic fungi are major causes of su-
perficial mycoses in both animals and humans. Zoonotic spe-
cies, particularly Microsporum spp. and Trichophyton spp., 
pose a significant public health concern, especially for individ-
uals in close contact with companion animals. Assessing their 
prevalence and identifying animal-related risk factors is crucial 
for controlling zoonotic transmission.
MATERIALS AND METHODS. A 10-year retrospective study 
(2016–2025) analysed 2,640 clinical samples (hair, crusts, and 
skin scrapings) from companion animals (1,257 dogs, 1,281 
cats, and 102 exotic animals: 78 rabbits, 25 guinea pigs, 10 
hedgehogs, 7 chinchillas, 6 rats, and 6 hamsters) submitted for 
dermatophyte culture in Italy. Samples were incubated on der-
matophyte test medium (DTM) at 27 °C for up to 21 days. Mor-
phological identification was performed and confirmed at genus 
and species level using MALDI-TOF MS. Considering the genetic 
variability among Trichophyton species, 14 isolates were fur-
ther characterized by sequencing the ITS1–4 region obtained 
by PCR amplification. Epidemiological variables included ani-
mal species (cats, dogs, exotic animals), age (≤2 vs ≥2 years), 
sex, geographic origin, and season of collection. Associations 
between culture positivity and variables were assessed using 
chi-square tests.
RESULTS AND CONCLUSION. Dermatophytes were detected 
in 403 samples (15.3%). Microsporum canis predominant-
ly affected cats (231/286; 80.8%), Nannizzia gypsea mainly 
dogs (53/81; 65.4%), whereas Trichophyton spp. showed a 
broader host distribution (cats 50%, dogs 30.6%, exotic ani-
mals 19.4%). Among Trichophyton isolates, T. interdigitale, T. 
mentagrophytes, T. erinacei, and the emerging T. benhamiae 
were identified, the latter isolated from rabbits and guinea pigs. 
Cats had the highest positivity rate (21.3%), followed by exotic 
species (12.8%) and dogs (9.3%) (p < 0.0001). Young animals 
were significantly more affected (29.7%) than adults (13.8%) (p 
< 0.0001). No significant associations were observed with sex, 
geographic origin, or season. This long-term survey highlights 
the epidemiological importance of young animals, particularly 
cats, in maintaining and transmitting dermatophytes. This likely 
reflects increased susceptibility due to immature immune sys-
tems and greater exposure in group-living environments (Golen 
et al., 2025). The detection of multiple zoonotic Trichophyton 
species, including the emerging T. benhamiae (Drouot et al., 
2009), emphasizes the evolving epidemiology of dermatophy-
tosis and underscores the need for ongoing surveillance at the 
animal–human interface within a One Health framework.
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INTRODUCTION. Aspergillus spp. are common airborne fungi, 
widely distributed in indoor and outdoor environments. Several 
Aspergillus species occupy diverse ecological niches, acting as 
decomposers (section Nigri), mycotoxin producers (section Fla-
vi), and opportunistic pathogens (in particular sections Fumigati 
and Terrei) (Viegas et al., 2021. Atmosphere, 12: 23). The prev-
alence of Aspergillus in zoological settings has been well doc-
umented, highlighting its occurrence in air, substrates, and var-
ious zoo environments (Martony et al., 2019. Vet Rec Open, 6: 
e000281; Bralet et al., 2024. Vet Res Commun, 48: 437–448; 
Plewa-Tutaj et al., 2025. Pathogens, 14: 332). Its presence can 
impact both human and animal health, particularly in sensitive 
species such as parrots. This study aimed to investigate the 
presence of Aspergillus spp. in Safari Ravenna, Italy.
MATERIALS AND METHODS. An integrated, preliminary ap-
proach was applied, including monthly passive air sampling 
from April 2025 to March 2026 to assess total fungal spore 
deposition (CFU). Petri dishes containing Sabouraud Dextrose 
Agar with chloramphenicol (SAB-CAF) were exposed for one 
hour inside parrot aviaries (Haig et al., 2016, J Hosp Infect, 93: 
242–255). In addition, fruit samples collected from parrot en-
closures (November 2025–March 2026), along with soil and 
water samples from various zoo environments (single sampling 
events), were processed as follows: 2 g of soil were suspend-
ed in 5 mL of deionized water with 0.1% Tween 20, while wa-
ter samples were processed directly; both were plated (100 
µL) on SAB-CAF (Dietl et al., 2021, Microorganisms, 9: 539). 
Ten grams of fruit were homogenized in 10 mL of PBS, and 1 mL 
was plated on SAB-CAF (Uehara et al., 2024, Med Mycol, 62: 
myae026). Air sampling plates were incubated at 26°C, where-
as soil, water, and fruit plates were incubated at 37°C to favor 
the isolation of potentially pathogenic species. DNA was ex-
tracted from the resulting colonies, and the β-tubulin gene was 
amplified for molecular identification.
RESULTS AND CONCLUSIONS: A total of 72 environmental As-
pergillus isolates were obtained. Molecular analyses showed 
the following section distribution: Nigri (n=30), Flavi (n=14), Cir-
cumdati (n=9), Fumigati (n=8), Terrei (n=5), Aspergillus (n=3), 
Nidulantes (n=2), and Versicolores (n=1). Identified species 
included: A. niger, A. tubingensis, A. welwitschiae/awamori, 
A. flavus, A. parasiticus, A. oryzae, A. fumigatus, A. terreus, 
A. floccosus, A. ochraceus, A. westerdijkiae, A. melleus, A. 
versicolor/fructus, A. nidulans, A. chevalieri, A. montevi-
densis/amstelodami, In some cases (indicated with /), β-tubu-
lin sequencing showed 100% similarity among closely related 
species. Additional markers such as calmodulin will be required 
for higher taxonomic resolution. These preliminary results high-
light the widespread distribution of Aspergillus spp. in the park 
and underscore the importance of integrated environmental 
monitoring.

DYNAMICS OF IN VITRO BIOFILM FORMATION IN 
ASPERGILLUS SPP. REVEALED BY SCANNING ELECTRON 
MICROSCOPY (SEM)
Talita Bordoni, Silvia Scurti, Perla Tedesco, Filippo Maria Dini, 
Roberta Galuppi
Department of Veterinary Medical Sciences, Alma Mater 
Studiorum-University of Bologna
Keywords: Aspergillus; biofilm; scanning electron micros-
copy (SEM)

INTRODUCTION. Aspergillus species are ubiquitous and op-
portunistic pathogenic fungi found in soil and decaying organic 
matter, capable of causing infections, particularly in immuno-
compromised hosts. In recent years, an increase in antifungal 
drug resistance was observed (Marshall et al., 2019. Antimi-
crob. Agents Chemother., 63: e02281-18) in part due to the 
ability of these fungi to organize themselves into biofilms, struc-
tured communities embedded in an extracellular matrix that 
limits drug penetration (Stefani et al., 2020. ReadFiles, 3(Suppl 
1); Ramage et al., 2013. Adv Appl Microbiol, 84: 27–83). Fungal 
biofilms significantly contribute to morbidity and mortality, es-
pecially in device-associated nosocomial infections (González-
Ramírez et al., 2016. BMC Microbiol, 16: 243). The aim of this 
study was to develop an in vitro protocol for biofilm formation in 
Aspergillus spp. and to evaluate their morphology using scan-
ning electron microscopy (SEM).
MATERIALS AND METHODS. Ten clinical isolates were used (5 
A. fumigatus, 4 A. terreus, 1 A. hortai), cultured on SAB-CAF at 
37°C. Inocula (10⁵ conidia/mL) were prepared in PBS with 0.1% 
Tween 20 (Mowat et al., 2007. J Med Microbiol, 56: 1205–12). 
Biofilms were established in Petri dishes with RPMI 2× and incu-
bated at 37 °C for 24 h, 48 h, and 5–7 days, after an initial adhe-
sion phase in constant agitation (4 h at 37°C, 70 rpm) (Joubert 
et al., 2016. J Microbiol Methods, 132: 46–55). Samples were 
processed for SEM according to a modified protocol (Ramírez 
Granillo et al., 2015. BMC Microbiol, 15: 30), including fixation, 
dehydration, drying, sputter-coating, and observation.
RESULTS AND CONCLUSIONS: At 24 h, A. fumigatus strains 
showed rapid development of layered hyphae, early conidia-
tion, and initial extracellular matrix (ECM) formation, whereas 
A. terreus appeared less developed, and A. hortai did not form 
biofilm. At 48 h, ECM production increased in A. fumigatus, 
with notable structural variability among strains. A. terreus be-
gan forming conidial heads, while A. hortai, for which biofilm 
formation has not previously been described, exhibited early 
biofilm features with sparse hyphae and aleurioconidia. After 
one week, A. fumigatus and A. terreus formed compact and 
well-organized biofilms, whereas A. hortai showed a sparse 
and disorganized matrix. In A. terreus, sessile aleurioconidia, 
not previously described in SEM studies (Rayon-Lopez et al., 
2022. Mycopathologia, 188: 35–49), were observed, potential-
ly associated with virulence (Lass-Flörl et al., 2021. Clin Micro-
biol Rev, 34: e00311–e00320). This study highlights inter- and 
intra-species differences in biofilm formation and provides the 
first description of biofilm development up to one week of incu-
bation in these species. These preliminary findings underline the 
need for further studies to better understand the role of biofilms 
in Aspergillus pathogenicity.
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WASTEWATER-BASED SURVEILLANCE OF CANDIDA 
AURIS AND OTHER THERMOTOLERANT AND 
OSMOTOLERANT YEAST IN LOMBARDY
Andrea Grassi1, Sara Rigamonti1, Emanuela Olivieri1, Laura 
Birbes2, Flavia Guarneri2, Giada Scarsi1, Bianca Barzagli3, 
Danilo Cereda4, Gabriele Del Castillo4, Paola Prati1, Giovanni 
Loris Alborali2

1Istituto Zooprofilattico Sperimentale della Lombardia e 
dell’Emilia Romagna, Pavia, Italy; 2Istituto Zooprofilattico 
Sperimentale della Lombardia e dell’Emilia Romagna, Brescia, 
Italy; 3Istituto Zooprofilattico Sperimentale della Lombardia 
e dell’Emilia Romagna, Bologna, Italy; 4UO Prevenzione, DG 
Welfare Regione Lombardia, Milano, Italy
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INTRODUCTION. Candida auris has emerged as a significant 
human pathogen over the past decade, transitioning from an 
environmental organism to one capable of causing invasive in-
fections in healthcare settings. It is notable for its thermotoler-
ance, osmotolerance, ability to colonize the skin, persistence 
on surfaces, and resistance to multiple antifungal and disinfec-
tant agents. Beyond C. auris, other yeast species can tolerate 
temperatures up to 42°C and high salt concentrations, some 
of which may also be clinically relevant. This study aimed to 
investigate the presence of C. auris and other thermo- and os-
motolerant yeasts in wastewater, and to assess their antifungal 
susceptibility.
MATERIALS AND METHODS. From October 2024 to February 
2026, 180 wastewater samples were collected monthly from 
12 sites across Lombardy as part of a regional environmental 
monitoring program. Samples were collected in sodium thio-
sulfate bottles, stored at 4°C, and analyzed within 4 days. One 
hundred millilitres of each sample were filtered through 0.45 
µm membranes, which were then placed in 10 mL of Sabouraud 
broth supplemented with 10% NaCl and incubated at 41°C for 
7 days. Cultures were subsequently plated onto Selective Auris 
Medium and incubated at 41°C for an additional 7 days. C. au-
ris and C. albicans strains were used as positive and negative 
controls, respectively. Yeast-like colonies were subcultured and 
identified by MALDI-TOF MS. Antifungal susceptibility testing 
(AFST) was performed using the Sensititre™ YeastOne™ system 
to determine minimum inhibitory concentrations, and results 
were interpreted according to EUCAST guidelines (2025 up-
date), when applicable.
RESULTS AND CONCLUSION. Yeast growth was observed in 
24 cultures from 23 samples, none of which were identified 
as C. auris. Clinically relevant species included C. tropicalis, 
C. guilliermondii, C. krusei, and C. metapsilosis, along with 
less common but clinically significant species (C. lusitaniae, 
C. magnoliae, and C. palmioleophila), as well as other envi-
ronmental yeasts. Antifungal susceptibility testing revealed the 
highest resistance to voriconazole, particularly among C. tropi-
calis, C. guilliermondii, and C. metapsilosis isolates. Candi-
da auris was not detected, possibly due to a low prevalence in 
the host population, resulting in pathogen levels in wastewater 
below the detection threshold. Nevertheless, several clinically 
relevant and opportunistic yeasts were identified. Wastewater 
surveillance represents a practical and valuable approach for 
monitoring microbial agents in the environment, providing in-
sights into the local circulation of fungal species and enabling 
early detection.

BEYOND BACTERIA: ORAL FUNGAL COMMUNITIES IN 
DOGS INVOLVED IN ANIMAL ASSISTED PROGRAMS
Patrizia Danesi1, Sofia Sgubin1, Valentina Lopes1, Valentina 
Cagnin1, Elena Porcellato1, Erica Marchiori2, Giulia Simonato2

1Istituto Zooprofilattico Sperimentale delle Venezie, Legnaro 
(PD), Italy; 2Department of Animal Medicine, Production and 
Health, University of Padova, Legnaro (PD), Italy
Keywords: Malassezia pachydermatis; canine mycobiota; 
animal-assisted interventions

INTRODUCTION. The oral cavity and ear canal of domestic dogs 
host a complex microbiome that includes bacteria, viruses, and 
fungi, all contributing to the overall health of the host. While 
bacterial communities have been extensively studied, fungal di-
versity remains less explored. Dogs involved in Animal-Assisted 
Interventions (AAIs) have close and frequent interactions with 
humans, highlighting the importance of understanding microbial 
dynamics at the human–animal interface within a One Health 
framework. This study aimed to characterize the cultivable 
fungal diversity of the oral and ear sites in dogs involved in AAI 
programs and to explore its potential relevance for animal and 
human health.
MATERIALS AND METHODS. A total of 138 clinically healthy 
dogs enrolled in certified AAI programs were sampled. Oral 
swabs were rubbed across various sites within the oral cavity 
and cultured on Sabouraud-dextrose agar (SDA), then incubat-
ed at 25°C for 7 days. Separate swabs collected from both ear 
canals were cultured on SDA and Dixon agar and incubated at 
32°C. Fungal colony identification was performed via macro-
scopic and microscopic examination, followed by molecular 
confirmation using PCR amplification and sequencing of the 
internal transcribed spacer regions (ITS1/ITS2). Yeast load was 
expressed in colony-forming units (CFU)/plate. All yeast iso-
lates from oral sites, except Malassezia, were tested for anti-
fungal susceptibility using Sensititre Yeast One.
RESULTS AND CONCLUSION. Out of 138 dogs, 31 (22.5%) 
yielded at least one cultivable fungal species in the oral cavi-
ty. The most prevalent species was Malassezia pachyderma-
tis (15 dogs). High fungal loads (>100 CFU) were observed for 
Candida tropicalis, Filobasidium oeirense, Rhodotorula 
mucilaginosa, and Naganishia albida. Other species detect-
ed at lower abundance included Aureobasidium pullulans, A. 
melanogenum, Candida albicans, Debaryomyces hansenii, 
and D. fabryi. Filamentous fungi included Fusarium incarnat-
um, F. proliferatum, F. oxysporum, Penicillium species, and 
Aspergillus fumigatus, although the latter was the only fila-
mentous fungus grown in culture. Concurrent M. pachyderma-
tis colonization (ear canal vs oral cavity) was evident in 33% of 
dogs (5/15), with higher oral fungal loads in three cases, sug-
gesting that the oral cavity may serve as a distinct ecological 
niche for this yeast. Antifungal susceptibility testing revealed 
resistance to Fluconazole and Amphotericin B among Candida 
species. Despite the high diversity of fungal communities in the 
oral cavity, all dogs were asymptomatic at the time of sampling. 
This study offers new insights into the oral mycobiota of dogs 
involved in Animal-Assisted Interventions (AAIs), reinforcing a 
One Health perspective by emphasizing the microbial interface 
between humans and animals.
FUNDING: Supported by the University of Padova, Italy 
(2024MAPS1SIDPROGETTI-00040).
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effect among the EOs in the mixture. Although the formulation 
showed MIC values comparable to C. zeylanicum EO, each EO 
was present at a lower concentration than its individual MIC, 
allowing a reduction in active doses and improved safety due 
to lower toxicity. Given the limited efficacy of conventional an-
tifungal agents, formulated EO mixtures represent a promising 
alternative for the treatment of fusariosis.

IN VITRO EFFICACY OF TRADITIONAL ANTIFUNGAL 
DRUGS AND ESSENTIAL OILS FOR THE TREATMENT 
OF CUTANEOUS FUSARIOSIS IN LOGGERHEAD SEA 
TURTLES (CARETTA CARETTA)
Erica Marchiori1, Talita Bordoni2, Andrea Gustinelli2, Linda 
Albonetti3, Simone D’Acunto3, Patrizia Danesi4, Mattia Di 
Mercurio5, Maura Di Vito5, Enea Tentoni6, Maurizio Scozzoli6, 
Roberta Galuppi2

1Department of Animal Medicine, Production and Health, 
University of Padova, Legnaro (PD), Italy; 2Department of 
Veterinary Medical Sciences, Alma Mater Studiorum University 
of Bologna, Ozzano Emilia (BO), Italy; 3Centro Sperimentale per 
la Tutela degli Habitat (CESTHA), Marina di Ravenna (RA), Italy; 
4Istituto Zooprofilattico Sperimentale delle Venezie, Legnaro 
(PD), Italy; 5Università Cattolica del Sacro Cuore, Rome, Italy; 
6Centro Ricerca Sperimentale APA-CT Srl, Forlì (FC), Italy
Keywords: Mycotic diseases, susceptibility test, essential 
oils

INTRODUCTION. Fusarium solani species complex (FSSC) is 
a major emerging pathogen in sea turtles, causing egg mortali-
ty and opportunistic skin infections (Cafarchia et al. 2020; Vet 
Pathol, 57(1): 139-146). In rescue centres, stress, crowding, 
and persistent spores hinder treatment, and conventional ther-
apies (e.g., azoles, iodopovidone) often fail (Lai et al. 2020, Vet 
Ital, 56(2)). This study evaluates the in vitro efficacy of conven-
tional and alternative antifungal agents against FSSC isolates 
from rehabilitating loggerhead sea turtles.
MATERIALS AND METHODS. Twenty-nine turtles were sam-
pled during winter 2026 at the CESTHA rescue centre (Marina 
di Ravenna, Italy). Carapace skin (10 × 10 cm) was swabbed 
and cultured on Sabouraud Dextrose Agar with chlorampheni-
col (SAB-CAF) at 26 °C for five days. Fungal identification was 
performed by PCR targeting the ITS region, and sequences were 
compared with reference data using BLAST. In vitro antifungal 
susceptibility (0.03–16 μg/mL) to itraconazole, voriconazole, 
posaconazole, and amphotericin B was assessed following EU-
CAST guidelines. Additionally, the activity of single essential oils 
(EOs) and their combination (B-red®, Greenvet) was evaluated 
on two isolates by broth micro-dilution test. Briefly, EOs and 
their mixture were emulsified with Alkamus (Greenvet), serially 
diluted (8–0.125% v/v) in 96 well plate, and inoculated with F. 
solani (5.5 × 10⁵ CFU/mL). Plates were sealed and incubated at 
30 °C for 48 h, after which fungal growth was visually assessed 
to determine the MIC; the MFC was determined by agar sub-
culture following a further 48 h of incubation, corresponding to 
99.9% fungal killing.
RESULTS AND CONCLUSIONS: Eighteen of 29 turtles test-
ed positive for Fusarium spp., with five presenting cutaneous 
lesions. PCR identified all isolates as Fusarium solani. In vi-
tro susceptibility testing (EUCAST) showed high MIC values: 
voriconazole 8 mg/L, and >16 mg/L for amphotericin B, itracon-
azole, and posaconazole. Currently, EUCAST has established 
breakpoints only for amphotericin B, and the isolates were 
classified as resistant based on the obtained results. The EO 
that showed the greatest efficacy was that obtained from C. 
zeylanicum, which exhibited MIC and MBC values ≤ 0.13 ± 
0.00. In contrast, the least active EO was L. hybrida, which 
showed inhibitory activity with MIC values (1.50 ± 0.59) that did 
not coincide with the MBC values (5.67 ± 2.66). The formula-
tion based on the six tested oils showed values comparable to 
those of C. zeylanicum EO. These results support a synergistic 
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SURVEY ON THE PRESENCE OF FUNGI CAUSING 
OPPORTUNISTIC HUMAN INFECTIONS IN AVIAN SPECIES 
IN A WILDLIFE PARK IN NORTHERN ITALY
Andrea Peano1, Cecilia Bedetti1, Anna Rita Molinar Min1, Mario 
Pasquetti1, Manuel Morici2, Marta Bonfanti2

1Università di Torino, Dipartimento di Scienze Veterinarie, 
Torino, Italy; 2Veterinari liberi professionisti, Italy
Keywords: Opportunistic yeasts; Zoo birds; One Health

INTRODUCTION. Birds may act as environmental reservoirs 
and dispersal agents of opportunistic fungi of medical rele-
vance, contributing to their spread in the environment. However, 
available data mainly concern domestic or synanthropic spe-
cies, while information on birds housed in wildlife parks remains 
limited. The aim of this study was to investigate the presence 
and distribution of opportunistic yeasts in avian species main-
tained in a wildlife park in Northern Italy, characterized by high 
biodiversity, including aquatic and terrestrial birds (e.g., flamin-
gos, ibises, cranes, ducks, raptors, and psittacines), and by both 
monospecific and multispecies environments.
MATERIALS AND METHODS. Sampling was performed at three 
time points (March, May, and November 2025), collecting a to-
tal of 62 samples, mostly consisting of environmental faecal 
material, along with a limited number of cloacal swabs. Sam-
ples were cultured on Sabouraud Dextrose Agar supplemented 
with antibiotics and on selective hypersaline media (Salt Sab-
ouraud Enrichment agar, high-salt conditions, and incubation at 
42 °C), to promote the growth of thermotolerant and halotoler-
ant yeasts, including Candida auris. Isolates were identified by 
MALDI-TOF and/or ITS-based PCR.
RESULTS AND CONCLUSION. Overall, 34 out of 62 samples 
(54.8%) were positive for fungi. Eight yeast species (Candida 
albicans, Arxiozyma bovina, Arxiozyma telluris, Clavispora 
lusitaniae, Rhodotorula mucilaginosa, Debaryomyces han-
senii, Nakazawaea holstii, and Trichosporon lactis) and two 
moulds (Geotrichum candidum and Circinella minor) were 
identified. Candida albicans was the most frequently isolated 
species (33.3%), detected across multiple sites and sampling 
periods, with high loads in some species (notably avocets). Arx-
iozyma bovina (30.6%) was also frequently isolated, particu-
larly in shared environments. Fungal distribution was heteroge-
neous across sampling sites, with positivity rates up to 100% in 
some enclosures and complete absence in others. In particular, 
multispecies and structurally complex environments showed 
higher frequency and diversity of isolates compared with mono-
specific enclosures, suggesting a possible role of ecological 
conditions and species cohabitation. In line with previous stud-
ies on domestic and synanthropic birds, Candida spp. repre-
sented the most frequently isolated genus; in the present study, 
C. albicans was the predominant species. These findings high-
light a widespread and non-sporadic occurrence of opportunis-
tic yeasts in birds housed in wildlife parks, suggesting a possible 
role of such settings in their environmental circulation. These 
data indicate that wildlife parks represent contexts of interest 
within the framework of mycological surveillance from a One 
Health perspective.
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mouse, and European brown hare). New foci of infection were 
detected in central Sweden, parts of France, northern and cen-
tral Italy, Bosnia and Herzegovina, Serbia, and eastern Turkey. 
The heterogeneity of techniques and sampling designs limited 
estimation of Em TP in several regions and species. Our results 
open debate on the current epidemiological scenario and pro-
vide a basis for further research on existing knowledge gaps, 
such as the identification of intermediate host species and the 
historicity of Em presence in many marginal areas.

THE EUROPEAN DISTRIBUTION OF ECHINOCOCCUS 
MULTILOCULARIS IN ANIMALS: A SYSTEMATIC REVIEW 
AND META-ANALYSIS UPDATING THE STATE OF THE ART
Salvatore A. Cafiero1, Luca Colla1, Adriano Casulli2,3,4, 
Alessandro Massolo1,5,6

1Ethology Unit, Department of Biology, University of Pisa, Italy; 
2European Union Reference Laboratory for Parasites (EURL-P), 
Department of Infectious Diseases, Istituto Superiore di Sanità, 
Rome, Italy; 3European Union Reference Laboratory for Public 
Health on Helminths and Protozoa (EURL-PH-HP), Department 
of Infectious Diseases, Istituto Superiore di Sanità, Rome, Italy; 
4WHO Collaborating Centre for the Epidemiology, Detection 
and Control of Cystic and Alveolar Echinococcosis (One 
Health), Department of Infectious Diseases, Istituto Superiore 
di Sanità, Rome, Italy; 5Faculty of Veterinary Medicine, 
University of Calgary, AB, Canada; 6Université Marie et Louis 
Pasteur, CNRS, Chrono-environnement, Besançon, France
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INTRODUCTION. Echinococcus multilocularis (Em), causing 
human alveolar echinococcosis (AE), is the third most impactful 
food-borne zoonotic parasite globally. Since the 1980s, the ex-
pansion of the Em range from central Europe and the increase in 
human AE cases have raised major public health concern. How-
ever, the status of Em occurrence in many marginal regions re-
mains uncertain, as well as which intermediate hosts maintain 
the Em life cycle across Europe.
MATERIALS AND METHODS. We followed the same approach 
used in the last Europe-wide systematic review and meta-anal-
ysis covering the 1968–2014 period. We aimed to summarise 
the data on Em true prevalence (TP) in wild and domestic hosts 
during 2015–2025. Whenever possible, differences between the 
two periods were analysed for each area and species through 
Fisher’s exact tests and odds ratios. We evaluated the general 
pattern of variation in red foxes, the main European definitive 
host, for each NUTS level (1, 2, and 3) using generalized linear 
mixed models in a Bayesian framework to quantify uncertainties 
and provide strong credible intervals.
RESULTS AND CONCLUSION. Our study revealed significant in-
creases in pooled TP in red foxes from eastern Austria, Denmark, 
southeast-central and southeastern France, southwestern Ger-
many, southwestern Hungary, northeastern Italy, northwestern 
and southeastern Poland, Slovenia, East Middle Sweden, and 
Switzerland. Conversely, Em pooled TP significantly decreased 
in both red foxes and raccoon dogs from Latvia, in Arctic fox-
es from the Svalbard Islands (Norway), in raccoon dogs from 
northeastern Germany, in red foxes from east-central and north-
eastern France and northeastern Poland, and in water voles 
from northern Switzerland. Moreover, Em emerged for the first 
time in red foxes from Bosnia and Herzegovina, central Italy, and 
Serbia. Regarding other carnivores, Em TP was assessed for the 
first time in raccoon dogs from Denmark and Estonia, in golden 
jackals from Bosnia and Herzegovina, Croatia, southern Hunga-
ry, Serbia, and Slovenia, in grey wolves from southeast-central 
and southeastern France, central Italy, and Slovakia, in domes-
tic dogs from northeastern France, northwestern Italy, south-
eastern Poland, and eastern Turkey, and in domestic cats from 
southeastern Poland, central-eastern and northeastern France. 
We also highlighted Em identification in novel definitive hosts 
(European wildcat, Eurasian lynx, and Eurasian badger) and 
intermediate hosts (Harting’s and Persian voles, Macedonian 
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AN OPTIMIZED IN VITRO WORKFLOW TO STUDY 
HOST-PATHOGEN CROSSTALK IN STRONGYLOIDES 
STERCORALIS CLINICAL ISOLATES
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INTRODUCTION. Strongyloides stercoralis is a soil-trans-
mitted helminth causing human strongyloidiasis, a neglected 
tropical disease mainly widespread in tropical and subtropical 
regions. S. stercoralis has a complex life cycle involving a close 
interaction with the human host, the mechanisms of which are 
yet to be deciphered. The overarching goal of this study is to 
characterize the interaction of S. stercoralis clinical isolates 
with the host immune system. To achieve this, we established 
an efficient system to isolate infective larvae (iL3) and maintain 
them in vitro, and then assessed the release of extracellular 
vesicles (EVs) and their functional effects on human peripheral 
blood mononuclear cells (PBMCs).
MATERIALS AND METHODS. Infective larvae were obtained 
from stool samples collected from patients attending the IRCCS 
Sacro Cuore Don Calabria Hospital. Following agar plate cul-
ture, living larvae were gathered and enriched through a modified 
soft-agar assay, decontaminated with antibiotics/antimycotics, 
and activated at 37 °C in 5% CO₂, as assessed by fluorescein 
staining. Clean and viable larvae were then maintained in vitro 
in a transwell system for 7 days to collect conditioned medium, 
from which EVs were enriched by differential ultracentrifugation 
and quantified through nanoparticle tracking analysis (NTA). PB-
MCs from healthy donors were incubated with PKH67-labelled 
EVs and observed by confocal microscopy to assess internal-
ization. Finally, cell activation following exposure to either iL3 or 
their EVs was evaluated after 6 h, 24 h, and 72 h through mea-
surement of released cytokines (i.e., IL-6, CXCL10, IL-8, IFN-γ, 
TNF-α, IL-4, IL-17E, and IL-10) by Luminex assay.
RESULTS AND CONCLUSION. We established a method to iso-
late and axenize S. stercoralis iL3 from clinical samples and 
maintain them uncontaminated in culture. We demonstrated 
that maintenance at 37 °C in 5% CO₂ induces metabolic acti-
vation of larvae and that the use of transwell inserts allows col-
lection of conditioned medium containing iL3-derived EVs. We 
also observed that EVs released in our system are internalized 
by PBMCs as early as 6 h after exposure and that both iL3 and 
their EVs are able to modulate PBMC responses through cy-
tokine release. In particular, EVs induced strong immune cell 
activation, with the release of pro-inflammatory cytokines and 
alarmins into the conditioned medium as soon as 6 h post-ex-
posure, whereas the response induced by larvae peaked at 72 
h. Our study highlights the possibility of using S. stercoralis 
clinical isolates to investigate host–pathogen interactions in hu-
man strongyloidiasis. Moreover, we demonstrated that infective 
larvae and their EVs can activate human immune cells in vitro. 
Further investigation of gene expression modulation in treated 
cells by multi-omics approaches will contribute to a more in-
depth characterization of host–pathogen interactions in human 
strongyloidiasis.

HIGH-EFFICACY ANTHELMINTICS FOR TRICHURIS 
TRICHIURA: COMPARATIVE MODELLING OF THE 
IMPACT OF THE NOVEL AGENT EMODEPSIDE VERSUS 
ALBENDAZOLE
Manfredi Greco1, Jennifer Keiser2, Sake J. de Vlas1, Luc E. Coffeng1

1Erasmus Medical Center, Rotterdam, the Netherlands; 2Swiss 
Tropical and Public Health Institute, Allschwil, Switzerland
Keywords: Trichuris trichiura, mass drug administration, 
emodepside

INTRODUCTION. Trichuris trichiura persists in many 
soil-transmitted helminth (STH)-endemic settings despite mass 
drug administration (MDA), partly due to the limited efficacy of 
benzimidazoles. This study quantified the impact of switching 
from benzimidazoles to the under-development drug emodep-
side (EMD) on infection prevalence, intensity, and elimination 
as a public health problem (EPHP; <2% prevalence of moder-
ate-to-high intensity [MHI] infections in school-age and pre-
school-age children).
MATERIALS AND METHODS. Using the individual-based 
WORMSIM framework, we simulated the impact of school-tar-
geted MDA (pre-SAC + SAC; 90% coverage) and communi-
ty-wide MDA (>2 years old; 75% coverage), delivered annually 
or semiannually according to baseline endemicity. Scenarios 
comprised 20 years of albendazole (ALB) preventive chemo-
therapy (PC), followed by 10 years of either continued ALB or 
switching to EMD. Drug efficacy was assumed to be 50% for 
ALB (killing patent worms only) and 99% for EMD (killing both 
pre-patent and patent worms).
RESULTS AND CONCLUSION. Relative to continued ALB, 
switching to EMD produced additional reductions in prevalence 
and intensity. In high-endemicity settings under semiannual 
school-based PC, switching to EMD achieved an additional 18 
percentage-point reduction in prevalence and a 52% reduction 
in intensity. Incremental benefits were greatest under commu-
nity-wide delivery, with an additional 26 percentage-point re-
duction in prevalence and a 99% reduction in intensity. EPHP 
increased by 37 percentage-points under semiannual school-
based PC and by 43 percentage-points under semiannual com-
munity-wide PC after switching to EMD. These findings indicate 
that emodepside could represent a game changer, particularly 
under community-wide delivery and in highly endemic settings. 
Given its high efficacy, emodepside is expected to markedly in-
crease the probability of achieving the WHO target of eliminat-
ing STH as a public health problem, especially in areas highly 
endemic for T. trichiura.
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MDM response to both polarization stimuli and L. infantum in-
fection, particularly in parasite killing ability and inflammatory 
mediator secretion. Further investigations are needed to better 
understand sex-related pathogenetic mechanisms relevant to 
gender medicine in leishmaniasis.

SEX-RELATED DIFFERENCES IN HUMAN 
MACROPHAGES IMMUNE RESPONSE TO LEISHMANIA 
INFANTUM INFECTION
Federica Perego1, Gaia Mazza1, Silvia Ghezzi2, Abirla Murugan1, 
Elisa Vicenzi2, Silvia Parapini3, Sarah D’Alessandro4, Guido 
Poli2,5, Nicoletta Basilico1

1Department of Biomedical, Surgical and Dental Sciences, 
University of Milan, Milan, Italy; 2Viral Pathogens and Biosafety 
Unit, Division of Immunology, Transplantation, and Infectious 
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3Department of Biomedical Sciences for Health, University 
of Milan, Milan, Italy; 4Department of Pharmacological and 
Biomolecular Sciences, University of Milan, Milan, Italy; 5Vita-
Salute San Raffaele University School of Medicine, Milan, Italy
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phages

INTRODUCTION. Leishmaniases are a group of neglected tropi-
cal diseases caused by Leishmania and transmitted to humans 
through the bite of infected sand flies. Epidemiological evidence 
indicates a higher prevalence and worse clinical outcomes of 
both visceral and cutaneous leishmaniasis in adult men com-
pared with women. This sex bias is consistent with the general-
ly better outcomes of infectious diseases observed in women. 
However, the mechanisms underlying sex-related differences 
in leishmaniasis remain poorly understood. In humans, macro-
phages (MΦ) are the primary host cells for Leishmania amas-
tigotes. MΦ can acquire a spectrum of activation states ranging 
from the pro-inflammatory M1 phenotype, which contributes to 
parasite killing, to the anti-inflammatory M2 phenotype, which 
favors Leishmania survival. The aim of this study is to elucidate 
sex-dependent differences in the immune response to L. infan-
tum infection in unpolarized (M0), M1, and M2 monocyte-de-
rived macrophages (MDM) from male and female donors.
MATERIALS AND METHODS. Primary human MDM were differ-
entiated from peripheral blood monocytes of male and female 
healthy donors. M0, M1 (IFNγ+TNFα), and M2 (IL-4) phenotypes 
were infected with L. infantum MHOM/TN/80/IPT1 or a trans-
genic L. infantum expressing the fluorescent reporter tdTomato 
at MOI 10 or 1. Phagocytosis and killing were assessed using 
the Guava® Muse® Cell Analyzer. mRNA levels of 16 markers 
related to inflammation and oxidative stress were analyzed by 
Real-Time PCR using custom arrays. Levels of TNFα, IL-10, and 
IL-6 in the supernatants were quantified by ELISA.
RESULTS AND CONCLUSIONS: The percentage of L. infan-
tum-infected MDM was significantly lower in M1-polarized 
MDM compared to M0 and M2 phenotypes. Male and female 
MDM displayed a similar ability to phagocytose L. infantum, but 
MDM from female donors showed a higher decrease in infec-
tion rate at 24, 48, and 72 h post-infection, suggesting enhanced 
killing activity. Among the phenotypes, M1-polarized MDM were 
the most efficient in reducing infection rates. Preliminary data 
from four donors (2 males and 2 females) showed a significant 
upregulation of mRNA levels of the chemokine CCL5, its recep-
tors CCR5, and PTGES (Prostaglandin E Synthase) in uninfected 
M1 phenotype, with no sex-related differences. Infection with L. 
infantum (MOI 10) further increased their levels. TNFα levels 
in the supernatants of M1 MDM were significantly higher com-
pared to M0 cells and were greater in male than in female MDM. 
Upon L. infantum infection, a modest increase in TNFα secre-
tion was observed exclusively in female M0 and M1 phenotypes. 
In conclusion, this study highlights sex-related differences in 
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necessity for culturally adapted and context-specific strategies 
for diagnosis, prevention, and health education to achieve sus-
tainable control of parasitic infections in endemic rural settings.

HIGH BURDEN OF INTESTINAL PARASITIC INFECTIONS 
AND POLYPARASITISM IN EMBERA INDIGENOUS 
COMMUNITIES OF RURAL COLOMBIA
Paula Benitez-Bolívar1, Antonio Varcasia2, Simona Gabrielli3, 
Claudia Tamponi2, Antonio Scala2, Albis Gabrielli4, Angela 
Maya5, Patricia Castaño6, Alejandro Barrios1, Camila Gonzalez 
Rosas1

1University of Los Andes, Colombia; 2University of Sassari, 
Italy; 3Sapienza University of Rome, Italy; 4World Health 
Organization, Switzerland; 5Dachi Dada Kera Agricultural 
Technical Indigenous Educational Institution, Colombia; 6San 
Rafael Hospital, Colombia
Keywords: Parasitic infections, Polyparasitism, Embera in-
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INTRODUCTION. Parasitic infections persist as a pervasive 
health concern in rural areas of Latin America, where environ-
mental, socioeconomic, and sanitary conditions contribute to 
the maintenance of transmission dynamics. In Colombia, intes-
tinal helminths and protozoa contribute to morbidity, particu-
larly among children. These diseases are more frequent in rural 
settings, where limited data and the lack of effective control 
strategies hinder public health interventions. The objective of 
this study was to assess the prevalence of parasitic infections in 
rural Embera indigenous communities and to support integrated 
interventions combining diagnostics and health education.
MATERIALS AND METHODS. A cross-sectional study was con-
ducted in rural Embera indigenous communities from Santa 
Cecilia, Risaralda (Colombia), involving 189 individuals (95 chil-
dren and 94 female caregivers). A total of 139 faecal samples 
were analysed using the Kato–Katz and iodine direct methods in 
a field-installed laboratory, together with 188 dried blood spots 
(DBS) collected for molecular analyses and 115 blood smears 
for microscopy. Furthermore, 189 surveys were conducted to 
collect sociodemographic data. Nutritional status was ascer-
tained through survey data and subsequently analysed in rela-
tion to infection status. Assessment of infection frequency, in-
tensity, parasite-specific prevalence, and differences between 
groups was conducted using non-parametric statistical tests in 
GraphPad Prism 8.
RESULTS AND CONCLUSION. Intestinal parasitic infections 
caused by helminths and protozoa exhibited comparable preva-
lence among children and caregivers. The predominant species 
identified were Trichuris trichiura (~65%) and Ascaris lum-
bricoides (~46.8%) in both groups, exhibiting predominantly 
mild infection intensity. No statistically significant differences 
were observed between infection and study groups (p > 0.05). 
Other parasites, including Hymenolepis nana, Giardia spp., 
and the Entamoeba complex, were detected at low preva-
lence. Polyparasitism was observed in 29.6% of the children 
and 35.3% of the caregivers. According to molecular analysis 
of haemoparasite infections, six individuals tested positive for 
Plasmodium spp., including five P. vivax and one mixed infec-
tion (P. vivax/P. falciparum), while all samples were negative 
for Trypanosoma cruzi. Survey data demonstrated that nutri-
tional status ranged from normal weight to overweight among 
children and caregivers, with no statistically significant associ-
ation observed with parasite infection. Similarly, no robust as-
sociations were identified between risk factors and infection. 
The integration of parasitological, molecular, and educational 
approaches provides updated evidence on the epidemiological 
context of Embera communities. These findings underscore the 



ORAL COMMUNICATIONS

142

EUROPEAN PUBLIC HEALTH PERSPECTIVE ON ALVEOLAR 
ECHINOCOCCOSIS
Adriano Casulli, Federica Santolamazza, Azzurra Santoro
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INTRODUCTION. Human alveolar echinococcosis (AE) is a no-
tifiable parasitic infectious disease in most European countries; 
however, in practice, it is under-reported by national health sys-
tems. This study aims to shed light on the unrecognized burden 
of AE in Europe, unveiling its epidemiological impact by provid-
ing a quantitative measure of number, incidence, and trends of 
human cases during the period 1997–2023.
MATERIALS AND METHODS. Data from Europe were extracted 
using a systematic review approach from both scientific and 
grey literature published during 1997–2023. The main inclusion 
criterion of this systematic review was the availability of primary 
data reporting probable or confirmed (by specific nucleic acid 
detection or immunohistochemistry in clinical specimens) hu-
man AE cases in the included European countries during the 
considered period (1997–2023).
RESULTS AND CONCLUSION. This systematic review identified 
4,207 human AE cases from 28 of the 40 European countries in-
vestigated. Historically endemic Austria, France, Germany, and 
Switzerland accounted for 2,864 (68.08%) of the 4,207 cases 
documented in Europe, while Lithuania, Poland, and Slovakia 
represented an additional 887 (21.08%) cases. Based on inci-
dence rates and trends detected in this study, two main epicen-
tres were identified in countries within the Alpine and Baltic ar-
eas. The mean annual incidence from 1997 to 2023 throughout 
Europe was 0.063 cases per 100,000 people, while in EU mem-
ber states it was 0.060 cases per 100,000 people. Data col-
lected during this period suggest that AE is emerging in almost 
every country where this neglected parasitic infectious disease 
has been detected. Findings from this study should support the 
planning of surveillance of Echinococcus multilocularis in ani-
mals and humans in Europe from a One Health perspective.
FUNDING: This study was funded by the KNOW-PATH project 
awarded to Casulli A., within the European Union’s Horizon Eu-
ropean Partnership on Animal Health and Welfare (EUPAHW; 
https://www.eupahw.eu/) under grant agreement number 
101136346.

PARADIGM SHIFT: COMMUNITY RISK OF 
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TRANSMISSION
Adriano Casulli
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Istituto Superiore di Sanità, Rome, Italy; WHO Collaborating 
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INTRODUCTION. Cystic echinococcosis (CE) is mainly de-
scribed as a food- and waterborne zoonosis. However, evidence 
regarding matrix contamination is scarce. Identifying the main 
transmission routes could optimize health messages aimed at 
preventing ingestion of parasite eggs. We evaluated Echinococ-
cus granulosus contamination of environmental matrices in two 
areas of Chile and Peru.
MATERIALS AND METHODS. In stage 1, areas with high active 
CE prevalence were identified through cross-sectional ultra-
sound surveys. Stage 2 consisted of a case-control study en-
compassing matrix sampling in public places and households 
with and without CE cases in these areas, followed by stage 3, 
involving matrix processing by sequential sieving and E. granulo-
sus detection by PCR. Bayesian multilevel mixed-effects logis-
tic regression analysis was used to identify factors associated 
with the risk of contamination.
RESULTS AND CONCLUSION. In households, soil (19%–42%), 
dogs’ fur (10%–30%), shoe soles (5%–33%), and dogs’ faeces 
(0%–50%) were highly contaminated. In public areas, approx-
imately 30% of faecal and soil samples were contaminated. 
Overall, matrices from public areas were more contaminated 
than those from households. When examining households, 
there was no difference in contamination risk according to the 
presence of CE cases, while CE-free households had lower risk 
when considering both households and public areas. There was 
no difference in contamination risk according to matrix type. 
Vegetables tested PCR-negative. These results suggest the 
need for a paradigm shift towards considering CE an environ-
mental-borne infection associated with a “community risk” to 
which people are continuously exposed.
FUNDING: This work was funded by EU-LAC Health (EULAC/
FONIS T020067) to Casulli A., through the PERITAS project (Mo-
lecular epidemiological studies on pathways of transmission 
and long-lasting capacity building to prevent cystic echinococ-
cosis infection; https://www.iss.it/en/who-cc-ita-107-peritas) 
(EULACH16/T02-0067).
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CLINICAL AND DEMOGRAPHIC CHARACTERISTICS OF 
HUMAN LEISHMANIASIS IN LIGURIA, ITALY, FROM 2000 
TO 2025: A RETROSPECTIVE EPIDEMIOLOGICAL AND 
MOLECULAR ANALYSIS
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INTRODUCTION. Leishmaniasis is endemic in the Mediterra-
nean basin, including Italy, where the zoonotic Leishmania 
infantum is transmitted by phlebotomine sand flies and dogs 
represent the main reservoir host. Liguria Region is historically 
considered an endemic area, where Phlebotomus pernicio-
sus, the main proven vector in Italy, is ubiquitously distributed 
across all Ligurian provinces, while P. ariasi has been docu-
mented at low prevalence exclusively in the province of Savona 
(Busani et al., 2012. Rapporti ISTISAN 12/22). Our aim was to 
analyze leishmaniasis trends, as well as clinical, demographic, 
and molecular aspects of leishmaniasis cases between 2000 
and 2025.
MATERIALS AND METHODS. The Istituto Superiore di Sanità 
(ISS) recorded, diagnosed and/or confirmed, and analyzed hu-
man leishmaniasis cases from 2000 to 2025. Biological sam-
ples were sent from three regional hospitals: Ospedale Poli-
clinico San Martino (Genova), Istituto Gaslini (Genova), and 
Ospedale Santa Corona (Pietra Ligure, Savona). Biological sam-
ples were analyzed by IFAT, microscopy, nested/real-time PCR, 
and in vitro culture. Molecular Leishmania identification was 
performed on molecular-positive samples by ITS and HSP70 
sequencing.
RESULTS AND CONCLUSION. Overall, 294 cases were ana-
lyzed during the 2000–2025 period, with a cumulative total of 
110 confirmed cases, including 83 visceral leishmaniasis (VL) 
and 27 cutaneous leishmaniasis (CL) cases. Forty-six cases 
were positive by all tests, whereas 64 cases were positive by 
at least one test. Epidemiological analysis displayed an average 
of 4 cases/year (range: 1–11), with the highest number of cas-
es occurring in 2009 and 2024. Most cases (95.5%) were au-
tochthonous and referred to L. infantum, while 5 cases were 
identified as imported from North Africa and caused by L. ma-
jor (n = 2) and L. tropica (n = 3). Our analysis highlighted 80 
pediatric cases (72.7%; 0–16 years), of which 28 were infants 
(<2 years), whereas 30 cases (27.3%) occurred in adults (>17 
years). Males and females showed a similar distribution (57 
vs 53). The province with the highest number of patients was 
Genova (64.5%), followed by Savona (15.5%), Imperia (15.5%), 
and La Spezia (4.5%). Patients without any recorded underlying 
or concomitant conditions represented the majority of cases (n 
= 90; 81.8%), whereas 20 patients (18.2%) were immunocom-
promised, including 13 adults (43.3%) and 7 pediatric patients 
(8.8%). Nine HIV-coinfected adults were recorded, represent-
ing 8.2% of total cases and 30% of the immunocompromised 
adult group. Macrophage Activation Syndrome was detected in 
four pediatric cases, representing 57.1% of the pediatric immu-
nocompromised group. Epidemiological analysis confirmed the 
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INTRODUCTION. Laboratory maintenance of Strongyloides 
stercoralis is important for investigating its biology and patho-
genesis. However, current approaches rely on animal models, 
limiting experimental flexibility. The development of an in vitro 
system would represent a useful tool to support the study of this 
parasite and, in the case of sustained development of parasite 
stages, could facilitate investigations on its life cycle.
MATERIALS AND METHODS. We describe the implementation 
of an in vitro culturing system based on human intestinal epithe-
lial cells (CaCo-2), aimed at maintaining S. stercoralis starting 
from patient-derived infective larvae (iL3). We initially evaluated 
a 2D co-culture system using a defined growth medium, test-
ing different stimuli (i.e., hydrocortisone and ecdysone). In this 
setting, larvae survived over time independently of the applied 
conditions. Morphometric analyses showed an initial increase 
in body length and width, followed by a stabilization phase, in-
dicating early growth without further progression. Consistently, 
no additional morphological changes were observed during pro-
longed culture. We then developed a 3D culture system consist-
ing of an agarose scaffold coated with collagen and seeded with 
CaCo-2 cells, in which hydrocortisone stimulation was test-
ed. In the 3D system, morphometric measurements similarly 
showed an initial increase in length followed by stabilization.
RESULTS AND CONCLUSION. Compared with the 2D system, 
larvae maintained in the 3D system displayed more evident phe-
notypic changes over time, including the appearance of more 
complex internal structures and features compatible with early 
genital differentiation. Notably, under unstimulated conditions, 
larvae maintained in the 3D system showed improved survival 
and a higher degree of phenotypic complexity compared with 
those cultured in 2D, suggesting that the 3D environment pro-
vides more favourable conditions for parasite maintenance. 
Overall, these results indicate that while both systems support 
larval survival, the 3D model better promotes phenotypic pro-
gression and represents a more suitable platform for studying 
parasite development in vitro. To further investigate the poten-
tial progression toward parasitic female development, tran-
scriptomic profiling of iL3 maintained in the 3D system under 
normoxia and hypoxia conditions is currently ongoing. As a fu-
ture perspective, the system will be implemented using human 
intestinal organoids to achieve a more physiologically relevant 
model.
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BIOLUMINESCENCE IMAGING REVEALS CEREBRAL 
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INTRODUCTION. Leishmaniasis, caused by Leishmania para-
sites, remains a significant global health concern. While visceral 
leishmaniasis (VL) primarily affects internal organs such as the 
liver and spleen, evidence indicates that parasites can also ac-
cess the central nervous system (CNS), an immune-specialized 
and clinically underexplored compartment. CNS colonization 
may contribute to parasite persistence and neurological mani-
festations, yet remains poorly characterized. Noninvasive in vivo 
imaging allows for sensitive and longitudinal tracking of parasite 
dynamics, revealing infection sites undetectable by convention-
al methodologies. Here, we explored whether next-generation 
bioluminescence imaging (BLI) could enable sensitive detection 
of cerebral infection and provide evidence of brain persistence 
during experimental VL.
MATERIALS AND METHODS. A novel bioluminescent Leish-
mania donovani line expressing a next-generation luciferase 
reporter (Akaluc) was genetically engineered and validated in 
vitro by reporter integration, substrate titration, growth analysis, 
and infectivity assays. The performance of this reporter system 
was compared with other luciferase-based parasites, including 
click beetle luciferase and classical firefly luciferase. BALB/c 
and C57BL/6 mice were experimentally infected, and parasite 
distribution was longitudinally monitored over time by whole-
body and head-region BLI. At endpoint, ex vivo BLI was per-
formed on organs, including CNS-associated tissues. Parasite 
burden was further assessed by limiting dilution analysis and 
molecular approaches to verify the presence of viable parasites 
in target organs. In parallel, a selected anti-luciferase antibody 
was validated for parasite immunodetection in vitro and ex vivo.
RESULTS AND CONCLUSION. The newly generated reporter 
system showed robust in vitro performance, with no detectable 
impact on parasite growth or infectivity. In vivo, this approach 
enabled longitudinal detection of head-associated signals, ex-
hibiting enhanced sensitivity compared with click beetle and 
classical firefly luciferases for detecting infection in anatomical-
ly challenging sites. Ex vivo analyses confirmed bioluminescent 
signals in CNS-associated tissues, and viable parasites were 
recovered from brain samples, supporting parasite persistence 
in this compartment. Anti-luciferase immunostaining further 
supported the feasibility of cellular approaches for parasite 
detection, enabling future spatial localization studies. Overall, 
these findings identify this imaging approach as a sensitive tool 
to investigate CNS involvement in VL and provide evidence that 
experimental infections may involve previously underappreci-
ated brain-associated compartments. This work establishes a 
novel framework to study parasite dissemination beyond clas-
sical visceral organs and opens new avenues to investigate the 

endemic status of VL and CL throughout Liguria Region, with a 
stable endemic trend over at least the last 30 years (Gramiccia 
et al., 2013. Eurosurveill). Moreover, in this area, leishmania-
sis confirms its historical pediatric pattern, whereas the adult 
population is probably protected by acquired immunity against 
Leishmania due to continuous exposure to the parasite.



ORAL COMMUNICATIONS

145

HUMAN NEUROCYSTICERCOSIS UNEXPECTEDLY 
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INTRODUCTION. Cysticercosis is the infection caused by the 
larval stage of Taenia and Versteria species. While Taenia soli-
um, associated with a domestic life cycle, is the primary etio-
logical agent of human (neuro)cysticercosis worldwide, sporad-
ic cases have been reported involving Taenia species linked to 
wildlife (Deplazes et al., 2019. Int J Parasitol Parasites Wildl., 
9: 342–358). In Europe, such cases, both cysticercosis and neu-
rocysticercosis, have occasionally been attributed to Taenia 
crassiceps and Taenia martis, occurring in both immunocom-
petent and immunocompromised patients. To our knowledge, 
we describe the first case of human neurocysticercosis caused 
by Taenia martis in a patient from Italy.
MATERIALS AND METHODS. A 72-year-old woman presented 
in 2024 with left-sided limb paresthesia and a history of chron-
ic headaches. A brain computed tomography scan showed a 
space-occupying right frontal lesion with surrounding oedema, 
raising suspicion for metastasis. Routine blood tests were un-
remarkable. Extensive diagnostic workup did not identify any 
primary neoplastic source. As the lesion persisted, the patient 
was admitted for surgical resection, which proceeded without 
complications. Suspecting an infectious aetiology, the patient 
was transferred for further diagnostic workup. Serum and ce-
rebrospinal fluid samples, together with the formalin-fixed par-
affin-embedded (FFPE) tissue specimen, were submitted for 
investigation of possible involvement of Echinococcus spp. or 
Taenia spp. Both matrices were analysed using the LDBIO IgG 
Western blot assay, which yielded negative results for Taenia 
solium-specific antibodies. Histological sections stained with 
H&E and PAS revealed a granulomatous lesion with a central 
necrotic core. No specific immunoreactivity for Echinococcus 
granulosus nor E. multilocularis was detected. Genomic DNA 
was extracted from FFPE tissue and used for PCR amplification 
of the mitochondrial markers cox1, nad1, and 12S. The result-
ing amplicons were sequenced, and BLAST analysis showed 
>99% similarity to the marten tapeworm Taenia martis. During 
follow-up, the patient was interviewed to investigate potential 
routes of exposure. Notably, she reported owning a second 
property in a mountainous area, where she spent time outdoors, 
including hiking activities. She denied contact with pets, ro-
dents, or mustelids, and reported not consuming berries during 
these outings. She did, however, report drinking water directly 
from natural springs while hiking.
RESULTS AND CONCLUSION. Infection of humans with T. 
martis occurs very rarely; this case represents the eighth iden-
tified to date, with all known reports since 2010 originating from 
western or central Europe. Documenting such cases highlights 
the importance of considering less common Taenia species as 
potential causes of neurocysticercosis, particularly when sero-
logical testing is negative or inconclusive despite a suggestive 
clinical presentation.

dynamics, anatomical localization, and potential consequenc-
es of cerebral infection in VL.
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INTRODUCTION. Leishmaniasis poses a significant health 
threat to immunocompromised individuals, particularly those 
living with HIV/AIDS or undergoing immunosuppressive therapy, 
as they are at heightened risk of developing severe forms of the 
disease. Despite this, research on managing visceral leishmani-
asis (VL) in immunocompromised patients without HIV remains 
scarce.
MATERIALS AND METHODS. We report six cases of visceral 
leishmaniasis in immunocompromised patients admitted to the 
National Institute for Infectious Diseases Lazzaro Spallanza-
ni-IRCCS, Rome, Italy, between January 2023 and January 2026. 
Four patients had multiple myeloma, one patient had thymoma 
and Good’s syndrome, and one patient had lung adenocarcino-
ma. All patients presented with fever and anemia, and bone mar-
row aspirates (BMA) revealed amastigotes. BMA and peripheral 
blood PCR for Leishmania infantum were positive. Treatment 
with liposomal amphotericin B (LAB) was administered for five 
consecutive days, followed by weekly doses for a total of ten 
administrations. Four out of six patients received monthly sec-
ondary chemoprophylaxis with LAB. Patient 1 (thymoma and 
Good’s syndrome) experienced three relapses, each treated 
with LAB induction and monthly maintenance, with miltefosine 
added continuously for six months during the last relapse. The 
patient is now disease-free for more than 24 months. Patient 2 
(multiple myeloma) experienced one relapse, treated with LAB 
induction and ongoing monthly maintenance. Patient 3 (multi-
ple myeloma) experienced three relapses after discontinuing 
monthly prophylaxis. Patient 4 and Patient 6 (multiple myeloma) 
each experienced one relapse. Finally, Patient 5 (lung adenocar-
cinoma) experienced one relapse. PCR for Leishmania became 
negative in all patients during treatment.
RESULTS AND CONCLUSION. Visceral leishmaniasis in immu-
nocompromised patients, particularly those without HIV infec-
tion, poses unique challenges due to the absence of standard-
ized treatment guidelines. This gap underscores the need for 
treatment protocols specifically tailored to this patient group. 
Our case series highlights the importance of adopting individ-
ualized therapeutic approaches. Although liposomal ampho-
tericin B and secondary prophylaxis were employed, frequent 
relapses emphasized the need for ongoing research to optimize 
treatment strategies. The successful resolution of refractory 
cases through combination therapy further supports the neces-
sity for standardized treatment protocols for immunocompro-
mised non-HIV patients affected by VL.
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OCCUPATIONAL DERMATITIS FROM LEPIDOGLYPHUS 
DESTRUCTOR: A CASE REPORT
Manuela Diaferia, Giulia Colangeli, Fabrizia Veronesi, Giulia 
Morganti, Iolanda Moretta
Department of Veterinary Medicine, University of Perugia, Italy
Keywords: Lepidoglyphus destructor, occupational derma-
titis, environmental mites

INTRODUCTION. Lepidoglyphus destructor (Astigmata: Gly-
cyphagidae) is a mycophagous environmental mite commonly 
found in rustic habitats, including unprocessed cereal prod-
ucts, storage facilities, and hay, where it ranks among the most 
prevalent species. Indoors, it occurs on damp, mouldy firewood 
and humid plaster walls (Lozzia et al., 1994. Boll Zool Agrar 
Bachicolt., 26(2): 231–240; Principato et al., 2014. Artropodi 
di interesse dermatologico in ambiente confinato; Univer-
sitas Studiorum s.r.l., Mantova). Its development requires high 
relative humidity (80–90%) and moderate temperatures (23–25 
°C). The life cycle comprises an egg, a hexapod larva, and suc-
cessive octopod stages—protonymph, tritonymph, and adult. 
Under adverse conditions, as in other Glycyphagoidea mites 
(Glycyphagus domesticus and Aeroglyphus robustus), the 
nymph may enter a hypopial deuteronymph stage, an aphagous 
quiescent form capable of surviving long-term until favourable 
conditions allow population recovery (Knülle, 1991. Exp Appl 
Acarol., 10(3-4): 231-258).
MATERIALS AND METHODS. In September 2025, a 62-year-
old male farm worker presented with an intensely pruritic ery-
thematous-papular dermatitis with miliaria-like lesions on the 
trunk and arms. The patient worked on a small farm, caring for 
a flock of approximately 40 adult sheep in Umbria, Central Ita-
ly. According to his history, the eruption appeared shortly after 
the introduction of a new batch of hay. Other workers developed 
similar but milder lesions; however, they did not directly handle 
the hay. Samples of hay collected from the storage area were 
sieved and microscopically examined at the Entomology Labo-
ratory, Department of Veterinary Medicine, University of Perugia, 
following the method described by Stingeni et al., (2017. J Eur 
Acad Dermatol Venereol., 31(9): 1526-1533).
RESULTS AND CONCLUSION. Microscopic examination iden-
tified numerous hypopial deuteronymphs of L. destructor. The 
mite releases multi-branched irritant setae and exuvial fluids 
that contaminate clothing and induce dermatitis. Based on 
these findings, the contaminated hay was discarded, and the 
storage facility was treated twice with cyphenothrin-based in-
secticides at a two-week interval to eliminate mites potentially 
emerging from surviving hypopial stages. After these interven-
tions, no new lesions occurred, and complete resolution of 
the dermatitis was achieved within approximately two weeks. 
This report describes the second documented case of human 
dermatitis due to L. destructor (Stingeni et al., 1997. Ann Ital 
Dermatol Clin Sperim., 51: 91–95) and underscores its role as 
an occupational hazard in rural environments. Proper hay sto-
rage and environmental decontamination are therefore essen-
tial to prevent recurrent infestations and related dermatological 
symptoms in agricultural settings. Increased awareness may 
promote early diagnosis and prevention through environmental 
monitoring.

ASSESSMENT OF MYOCARDIAL RESPONSES TO 
RESVERATROL AND COENZYME Q10 SUPPLEMENTATION 
IN EXPERIMENTAL CHAGAS DISEASE
Bruno Vinicios Silva de Araújo, Jêmede Duarte Valença, Eveline 
de Fátima Lima Catão, Valdemiro Amaro da Silva Junior, Felipe 
de Souza Barroca, Sophia Oliveira Dantas, Maria de Lara de 
Oliveira Lima, Leucio Câmara Alves
Federal Rural University of Pernambuco, Recife, Brazil
Keywords: Trypanosoma cruzi; Chagasic cardiomyopathy; 
Myocarditis

INTRODUCTION. Chagas disease is a neglected global health 
problem characterized by immune dysregulation, chronic in-
flammation, and oxidative stress, leading to progressive organ 
damage, particularly cardiomyopathy. Given the limited efficacy 
of etiological therapies in the chronic phase and the central role 
of oxidative stress in disease progression, alternative therapeu-
tic strategies are needed. This study evaluated the myocardial 
effects of resveratrol and coenzyme Q10 supplementation in a 
murine model of chronic Trypanosoma cruzi infection.
MATERIALS AND METHODS. Eighteen chronically infected 
male BALB/c mice were assigned to control, resveratrol-treat-
ed, or coenzyme Q10-treated groups and received daily supple-
mentation for 120 days with resveratrol (20 mg/kg) or coenzyme 
Q10 (50 mg/kg). At the end of the experimental period, cardi-
ac tissues were collected for histopathological evaluation and 
PCR-based detection of T. cruzi.
RESULTS AND CONCLUSION. Histological analysis revealed 
severe myocardial damage in all control animals, consistent 
with chagasic cardiomyopathy. In contrast, 60% of coenzyme 
Q10-treated mice showed no histopathological alterations, 
while the remaining animals exhibited moderate myocarditis 
and involvement of the cardiac nerve plexus. Trypanosoma 
cruzi DNA was detected in cardiac tissues, confirming per-
sistent infection. Both nutraceuticals conferred significant car-
dioprotection by attenuating inflammation, oxidative stress, and 
bioenergetic dysfunction. Notably, resveratrol provided a more 
comprehensive protective effect, completely preventing mod-
erate to severe lesions, whereas coenzyme Q10 also prevented 
myocardial damage in a substantial proportion of animals. These 
findings support the potential of resveratrol and coenzyme Q10 
as adjuvant therapies to delay the progression of chronic cha-
gasic cardiomyopathy.
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SEROPREVALENCE OF ANTIBODIES AGAINST LEISHMA-
NIA SP. IN THE POPULATION OF VERONA PROVINCE
Silvia Stefania Longoni, Concetta Castilletti, Eleonora Rizzi, 
Silvia Accordini, Sara Negrelli, Lorena Chesini, Natasha 
Gianesini, Chiara Piubelli, Federico Gobbi
IRCCS Sacro Cuore Don Calabria Hospital, Negrar di 
Valpolicella, Italy
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INTRODUCTION. Leishmania infantum, causing cutaneous 
(CL) and visceral leishmaniasis (VL), is the endemic species in 
Italy, with human CL foci historically reported in Tuscany, Sici-
ly, Campania, Sardinia, and Emilia-Romagna. Seropositivity for 
antibodies against Leishmania spp. in the blood donor group in 
Italy reaches up to 11.2%, comparable to other Southern Eu-
ropean countries such as Portugal (up to 9.21%) and Spain (up 
to 8%). The presence of Phlebotomus sand flies, the vector of 
Leishmania, in the hilly areas of Verona and Negrar (VR) was 
first described in 1994. According to the latest ECDC data, Phle-
botomus spp. are still present in this area and the surrounding 
provinces of Brescia and Vicenza. No data are available regard-
ing the seroprevalence of Leishmania spp. in the human pop-
ulation of Verona and its province. The aim of this study was to 
estimate the seroprevalence of leishmaniasis in this area.
MATERIALS AND METHODS. A total of 1,141 serum samples, 
collected during the winter period (January–February 2021) 
from healthcare workers born and resident in Verona or its prov-
ince, were analyzed using the routine serological test LEISH-
MANIA ELISA IgG+IgM (Vircell). Positive and borderline ELISA 
results were further tested using LEISHMANIA Western Blot IgG 
(LdBio Diagnostics) for confirmation.
RESULTS AND DISCUSSION: Based on ELISA testing, 31/1,141 
(2.7%) samples were positive and 20/1,141 (1.7%) were bor-
derline. Among these, 2 of the 31 positives and 3 of the 20 
borderline cases were confirmed by Western blot, yielding an 
overall confirmed seropositivity of 5/1,141 (0.4%). Most posi-
tive subjects resided in Valpolicella, Valpantena, and Val d’Illasi, 
areas where canine leishmaniasis is present. No positives were 
identified among residents in the southern province of Verona. 
These findings indicate a low circulation of human leishmania-
sis in the study area.

SEROEPIDEMIOLOGY OF HUMAN TOXOCARIASIS IN A 
SELECTED POPULATION IN ITALY: A SMALL CASE STUDY IN 
EASTERN PIEDMONT
Christian Di Domenico, G. Faolotto, Maria Chiara Bianchi, 
Marco Tozzini, Stefano Aliberti, Maria Grazia Pellò, Antonio 
D’Alterio, Paola Ravanini
AOU Maggiore della Carità di Novara, Novara, Italy
Keywords: Toxocara canis, seroprevalence, zoonotic infection

INTRODUCTION. Toxocariasis is a globally widespread parasitic 
zoonosis caused by the migration of ascarid nematode larvae 
of the genus Toxocara through body tissues, primarily T. canis 
(canine reservoir) and, less frequently, T. cati (feline reservoir). 
Humans, as accidental dead-end hosts, contract the infection 
via the fecal–oral route through the ingestion of embryonated 
eggs present in contaminated soil, water, or food, or more rarely 
through the consumption of undercooked meat from paratenic 
hosts. Since the larvae do not reach sexual maturity in the hu-
man body, they undertake an erratic migration through tissues 
(liver, lungs, CNS, and eyes), triggering inflammatory and granu-
lomatous responses underlying distinct clinical manifestations, 
such as visceral larva migrans (VLM), ocular larva migrans 
(OLM), or occult toxocariasis. The objective of this study was to 
analyze and compare the distribution of cases positive for Toxo-
cara canis infection in a selected population of farmers from 
certain provinces of Eastern Piedmont with a control group.
MATERIALS AND METHODS. The study was conducted on se-
rum samples tested at the Microbiology and Virology Labora-
tory in Novara. Samples were analyzed to detect the presence 
of specific IgG antibodies directed against the ES (excretory–
secretory) antigen of Toxocara canis using the Western blot 
method, a laboratory technique designed to identify proteins 
of interest in a mixture through antigen–antibody reaction. The 
principle of Western blotting is based on the identification, us-
ing a specific antibody, of a particular antigen (protein) present 
within a complex mixture of antigens (or proteins) separated in a 
polyacrylamide gel according to molecular weight and immobi-
lized on a nitrocellulose membrane.
RESULTS AND CONCLUSION. A total of 66 samples were ana-
lyzed: 33 from the farmers’ group and 33 from the control group. 
Eleven samples from the farmers’ group proved positive, com-
pared with only two from the control group. The percentage of 
positive results was 19.7% of the total samples, while it rose 
to 33.3% when considering the selected population. The high 
seroprevalence rate observed among farmers and the increased 
risk of infection associated with living in rural areas, daily con-
tact with soil, and outdoor activities underscore the importance 
of implementing preventive measures and the ongoing need to 
improve knowledge about toxocariasis among both healthcare 
professionals and the general population.
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SCABIES AFTER THE COVID-19 PANDEMIC: 
EPIDEMIOLOGICAL TRENDS, DIAGNOSTIC CHALLENGES, 
AND ONE HEALTH INSIGHTS FROM PIEDMONT
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INTRODUCTION. Over the past two decades, scabies has re-
emerged across Europe, increasingly affecting the general pop-
ulation beyond traditionally vulnerable groups. Italy is among 
the most affected countries, with a marked post-COVID-19 rise 
in cases, higher treatment failure, and reinfestation rates. Once 
largely confined to marginalized settings, scabies now shows 
a post-pandemic epidemiological shift. Piedmont has been 
particularly impacted, with clusters across all ages. We aimed 
to analyse scabies trends in Piedmont, comparing pre- and 
post-pandemic periods and tracking neglected transmission 
dynamics.
MATERIALS AND METHODS. Piedmont scabies notifications 
were retrieved from the Gemini (2015–2021) and PREMAL 
(2022–2024) portals. Sociodemographic data and outbreak set-
tings were analysed. Seasonality was visually explored through 
month-specific distribution plots and formally assessed using 
a Serfling model on weekly data. Poisson regression compared 
notification rates across periods and age groups. Diagnostic de-
lay was measured from symptom onset to case notification.
RESULTS AND CONCLUSION. Until 2021, scabies incidence in 
Piedmont remained within expected endemic levels. From 2022 
onward, this pattern changed sharply, with cases rising from 836 
in 2021 to over 2,200 in 2024 (>50/100,000). Compared with 
the pre-pandemic period (2015–2019), the post-pandemic pe-
riod (2022–2024) showed the greatest increase among children 
aged 5–14 years (Incidence Rate Ratio [IRR] 2.94, p < 0.0001) 
and adults aged ≥65 years (IRR 5.98, p < 0.0001). While most 
clusters consistently occurred in households throughout 2015–
2024, nursing home involvement substantially rose from 15% in 
2022 to 19% in 2024. Seasonal patterns showed consistent au-
tumn–winter peaks from 2020 onward, and two summer peaks 
in 2018–2019. Median diagnostic delay increased from 21 days 
in 2015 to 34 days in 2024. Scabies trends in Piedmont mirror 
those observed in other Italian regions and across Europe. Di-
agnostic delay represents a major barrier to scabies control and 
contributes to underestimation of disease burden. The autumn–
winter peaks observed are consistent with published literature. 
However, the unusual summer peaks identified before lock-
down (2018–2019) may reflect scabies-like diseases caused 
by summer-peaking ectoparasites (Dermanyssus gallinae, Or-
nithonyssus spp.) linked to urban infestations. Coinfestations 
and misdiagnoses may explain the widely observed events of 
scabies “pseudo-resistance”, including treatment failures and 
high reinfestation rates. With over half of European practitioners 
relying solely on clinical observation to confirm scabies cases, 
misdiagnosis of scabies and zoonotic ectoparasites represents 
a concrete risk to epidemic control and warrants urgent investi-
gation. A One Health approach integrating dermatologists, par-
asitologists, and veterinarians is needed to address post-pan-
demic scabies patterns both clinically and epidemiologically.

UNUSUAL SUBCUTANEOUS PSEUDOMYIASIS CAUSED 
BY PSYCHODA SP. (DIPTERA: PSYCHODIDAE) IN A 
PEDIATRIC PATIENT: FIRST REPORT FROM ITALY
Barbara Moroni, Maria V. Riina, Andrea Franzin, Maria R. Di 
Nicola, Pier Luigi Acutis, Elena Bozzetta, Elena Biasibetti
Istituto Zooprofilattico Sperimentale di Piemonte, Liguria e 
Valle d’Aosta, Torino, Italy
Keywords: Psychodidae, pseudomyiasis, molecular identi-
fication

INTRODUCTION. Psychodid flies are non-parasitic insects 
commonly associated with humid environments in human 
dwellings, where their larvae develop in organic material accu-
mulated in drains. Human pseudomyiasis caused by psychodid 
flies is a neglected accidental condition usually associated with 
urogenital or intestinal manifestations, most frequently reported 
in Southeast Asia and the Middle East. Recent literature reviews 
have highlighted an increasing number of cases in these regions, 
while European reports remain scarce (Akhoundi et al., 2022; 
Mathison et al., 2024; Resende et al., 2025). The objective of 
this study was to report the first documented pediatric cutane-
ous case of pseudomyiasis caused by a psychodid larva in Italy.
MATERIALS AND METHODS. A 4-year-old girl presented with 
a small subcutaneous swelling (approximately 0.5 cm in di-
ameter) on the right arm, characterized by a dark discoloration 
beneath the skin and a dark-colored structure protruding ex-
ternally. The patient reported no pruritus and exhibited no sys-
temic symptoms such as fever or behavioral changes. Clinical 
examination revealed only mild local inflammation at the lesion 
site. Following clinical examination, the pediatrician partially 
removed a foreign body from the lesion, and the remaining ma-
terial was submitted to the Entomology Laboratory of the Isti-
tuto Zooprofilattico Sperimentale del Piemonte, Liguria e Valle 
d’Aosta (Turin, Italy) for identification. The sample was mea-
sured under a stereomicroscope and examined morphologically 
using entomological dichotomous keys. 
RESULTS AND CONCLUSION. Morphological characteristics al-
lowed identification of a larva belonging to the order Diptera. The 
specimen (4.5 mm in length, brown-colored, lacking the head 
and respiratory structures) was severely degraded and missing 
several anatomical features. Based on its size, the larva was de-
termined to be in the second instar stage. Molecular identifica-
tion was subsequently performed by sequencing a portion of the 
mitochondrial cytochrome oxidase I (COI) gene (Dawnay et al., 
2007). Comparison of the obtained sequence with those avail-
able in GenBank confirmed its belonging to the genus Psychoda.
This case highlights the importance of combining morphological 
and molecular approaches for the accurate identification of de-
graded arthropod specimens recovered from human patients. 
Notably, the final diagnosis was achieved only through close col-
laboration between human healthcare professionals and ento-
mologists, emphasizing the relevance of a One Health approach 
in the investigation of unusual parasitological findings. Given the 
biological characteristics of psychodid larvae, their long-term 
survival in the human body is unlikely; therefore, many reported 
cases may represent incidental findings or pseudomyiasis rather 
than true parasitic infestation. Nevertheless, such events warrant 
further investigation to better understand their actual occurrence 
in pediatric environments, such as schools, hospitals, and other 
community settings. Improved knowledge of their epidemiology 
could support targeted environmental monitoring and foster the 
adoption of high-standard hygiene practices in public facilities.
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demic countries underscores the need to include migrant pop-
ulations in global health strategies to achieve the World Health 
Organization 2030 targets.

FROM COUNTRY PROFILES TO INDIVIDUAL RISK: A 
PREDICTIVE APPROACH TO SOIL-TRANSMITTED HELMINTH 
INFECTIONS IN MIGRANTS FROM SOUTHERN ITALY
Paola Pepe1, Jana Purkiss2, Luciano Gualdieri1, Sofia Costa1, 
Dalila Esposito1, Maria Paola Maurelli1, Emanuele Giorgi2, Laura 
Rinaldi1
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CREMOPAR, WHO Collaborating Centre ITA-116, University 
of Naples Federico II, Naples, Italy; 2Centre for Health 
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Collaborating Centre, Lancaster University, Lancaster, United 
Kingdom
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INTRODUCTION. Soil-transmitted helminth (STH) infections, 
caused by intestinal parasites such as Ascaris lumbricoides, 
Trichuris trichiura, and hookworms, are Neglected Tropical 
Diseases identified by the World Health Organization as dis-
proportionately affecting populations living in poverty (WHO, 
2025). Driven by increasing global migration, international trav-
el, and climate change, STH infections are increasingly emerging 
in non-endemic regions (Guido et al., 2025. Travel Med Infect 
Dis., 64:102823). This shift poses new challenges for public 
health systems in developed countries, where these infections 
are often unfamiliar and therefore underdiagnosed or inad-
equately managed. By presenting a case study on migrants in 
southern Italy, this work investigates how statistical modelling 
can be used to assist in the identification of individuals infected 
with STHs.
MATERIALS AND METHODS. Migrants who arrived in the Cam-
pania region (southern Italy) were randomly screened for in-
testinal parasites. Stool collection points were established in 
different migrant assistance centres in the region. Stool sam-
ples were sent within 24 hours to the laboratories of the WHO 
Collaborating Centre for Diagnosis of Intestinal Helminths and 
Protozoa (WHO CC ITA-116, University of Naples Federico II, It-
aly), where they were analysed using the FLOTAC technique. Pa-
tients were asked to complete a questionnaire including country 
of origin, age, sex, and duration of stay in Italy. All records were 
entered into a Microsoft Excel worksheet. Country-level indi-
cators (Human Development Index, Multidimensional Poverty 
Index, and Inequality-adjusted Human Development Index) cor-
responding to migrants’ countries of origin were obtained from 
publicly available sources. These country indicators were com-
bined with individual variables (e.g., age, sex, and time in Italy) 
in binomial mixed-effects models to improve predictive perfor-
mance in identifying infected individuals.
RESULTS AND CONCLUSION. A total of 3,830 migrants from 
64 countries were included in the study. The overall prevalence 
of STH infection was 10.1%, specifically 0.4% for A. lumbri-
coides, 6.4% for hookworms, and 3.3% for T. trichiura. The 
results of binomial models showed that country-level indices 
played a more important role, but also highlighted that individ-
ual data can improve model performance when combined with 
these indicators. To the best of our knowledge, this is the first 
study investigating the use of country-level indicators to predict 
parasite infection status in migrants. This study highlights the 
value of statistical modelling in optimizing the identification of 
migrants requiring anthelmintic treatment for STH infections, 
enabling more efficient use of resources and evidence-based 
decision-making. Furthermore, the presence of STHs in non-en-
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IN HYDATID FLUID: NOVEL INSIGHTS INTO BIOMARKERS 
FOR CYSTIC ECHINOCOCCOSIS
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INTRODUCTION. Cystic echinococcosis (CE) is a chronic and 
neglected zoonosis caused by the larval stage of Echinococ-
cus granulosus, which completes its life cycle between dogs 
(definitive hosts) and livestock (intermediate hosts). Echino-
coccus granulosus can accidentally infect humans, forming 
cysts that mainly affect the liver (Tamarozzi et al., 2020. PLoS 
Negl Trop Dis., 14:e0008519). CE can remain asymptomatic 
for many years, as the parasite evades the host immune system. 
Echinococcus granulosus has a worldwide distribution, and 
CE primarily affects poor populations in pastoral areas, caus-
ing high morbidity and having a considerable impact on public 
health. The main diagnostic tool for abdominal CE is ultrasound 
(US), while no standardized serological protocols are currently 
available (Brunetti et al., 2018. Ultrasound Int Open., 4:E70–
E78). Therefore, research on new diagnostic and prognostic 
markers for CE is needed. Recently, parasite miRNAs have 
emerged as promising non-invasive diagnostic and prognostic 
biomarkers for parasitic infections (Galehnoei et al., 2020. Eur 
J Clin Microbiol Infect Dis., 39(3):395–402). Previous stud-
ies have evaluated the circulation of E. granulosus miRNAs in 
sera of CE patients, suggesting a potential role for these mark-
ers in supporting medical decision-making in association with 
US for CE diagnosis (Stocchero et al., 2025. PLoS Negl Trop 
Dis., 19(12):e0013833). However, miRNA sequencing has so 
far been performed only on swine and sheep hydatid fluid (HF; 
Zhang et al., 2020. Front Cell Infect Microbiol., 10), and no in-
formation is available on the miRNA profiles expressed in hu-
man HF. Therefore, the aim of this study was to sequence, for 
the first time, miRNAs released by the parasite in the HF of CE 
patients with active and transitional cysts.
MATERIALS AND METHODS. HF from patients with active (6 
CE1, 1 CE2) and transitional cysts (4 CE3A and 5 CE3B) was ob-
tained from the IRCCS Policlinico San Matteo Foundation Hospi-
tal (Pavia, Italy). Total miRNAs were purified and quantified (Qubit 
assay; Thermo Fisher Scientific), and extraction quality was val-
idated by amplifying the E. granulosus miRNA egr-let-7-5p af-
ter cDNA synthesis. Subsequently, miRNA sequencing (miRSeq) 
analyses were performed using Illumina technology.
RESULTS AND CONCLUSION. The generated libraries passed 
quality control, and E. granulosus miRNAs from each sample were 
successfully sequenced (number of reads: 20,000–180,000) and 
characterized (number of detected miRNAs: 27–89). Data analysis 
did not reveal differences in miRNA presence or absence between 
cyst stages. However, some miRNAs appeared to be more highly 
expressed in either active or transitional cysts, although these find-
ings require validation by qPCR in hydatid fluids. Detection of these 
differentially expressed miRNAs in sera of CE patients could pro-
vide the basis for developing a marker-based blood test to improve 
diagnosis, staging, and follow-up of the disease.

AN AGAR-FREE, GLASS BEAD-BASED METHOD FOR 
THE CULTURE OF STRONGYLOIDES STERCORALIS: AN 
EXPLORATORY DIAGNOSTIC SENSITIVITY STUDY
Francesca Tamarozzi, Monica Degani, Salvatore Scarso, Sara 
Negrelli, Stefano Tais, Eleonora Rizzi, Alberta Carrara, Giulia La 
Marca, Davide Treggiari, Tamara Ursini, Dora Buonfrate
IRCCS Ospedale Sacro Cuore Don Calabria, Negrar di 
Valpolicella, Verona, Italy
Keywords: PCR; Strongyloides stercoralis; culture

INTRODUCTION. The diagnosis of infection with Strongyloides 
stercoralis, recently targeted for control by the World Health 
Organization (WHO), is challenging. Specific copromicroscopic 
methods, such as agar plate culture (APC) and Baermann sedi-
mentation, recommended by the WHO for public health use, are 
labor-intensive and require bulky disposable materials as well 
as experienced microscopists. We explored the sensitivity of an 
alternative stool culture method using recyclable glass beads, 
followed by microscopy and PCR, in comparison with routine 
APC and PCR performed on uncultured stool.
MATERIALS AND METHODS. We conducted a diagnostic sensi-
tivity study on samples from patients with positive serology for 
strongyloidiasis who submitted stool specimens to our labora-
tory between January 2023 and December 2025 for parasitolog-
ical confirmation. Samples were processed by routine APC and 
PCR on fresh stool, as well as experimental culture on bead-
based plates (BPC), PCR on APC- and BPC-cultured stool, and 
PCR on stool incubated directly in the collection container.
RESULTS AND CONCLUSION. Twenty-six out of 110 samples 
(23.6%) tested positive by at least one technique. Within this 
subset, the most sensitive techniques were APC and PCR after 
APC (both 84.62%); PCR on fresh stool was the least sensitive 
(42.31%) (p = 0.002). The sensitivity of BPC (65.38%) was lower 
than that of APC, although the difference was not statistically 
significant. Comparable sensitivity was observed between mi-
croscopy and PCR after APC or BPC. PCR after incubation in the 
container showed a sensitivity of 57.69%. Agreement among 
methods ranged from 50% to 84.6%. Alternative culture meth-
ods with more field-friendly implementation features could rep-
resent interesting alternatives to standard approaches. Further 
studies evaluating their performance and applicability in public 
health and clinical contexts are warranted.
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INTRODUCTION. Human strongyloidiasis, caused by the hel-
minth parasite Strongyloides stercoralis, can persist lifelong 
due to the peculiar autoinfective cycle. The interplay between 
the parasite and the host should hence entail mechanisms of 
adaptation to tolerate the chronic presence of S. stercoralis. 
However, current knowledge of the mechanisms underpinning 
this interaction remains limited, particularly in human clinical 
isolates. To gain novel insights into the interaction between S. 
stercoralis and the human host, we employed multi-omic ap-
proaches to explore the release of extracellular vesicles (EVs) 
by infective larvae (iL3) and their pathophysiological impact on 
the human intestinal epithelium.
MATERIALS AND METHODS. S. stercoralis iL3 were isolat-
ed from clinical faecal samples and maintained in vitro for up 
to one week. EVs released into the conditioned medium were 
enriched by differential ultracentrifugation, visualised by trans-
mission electron microscopy, and enumerated by nanoparticle 
tracking analysis. Characterisation of their molecular cargo 
revealed the presence of parasite-derived proteins and small 
RNAs (sRNAs), which were only partly shared with the somatic 
proteome or miRNome. The EV molecular cargo included pro-
teins with enzymatic activities and immunogenic properties, 
some of which have previously been associated with Strongy-
loides spp. parasitism, suggesting a potential role in the early 
stages of infection. Similarly, sRNAs (including microRNAs) 
conveyed by S. stercoralis iL3-EVs were predicted to target 
human genes associated with regulation of gene expression 
and immune response. From a functional perspective, iL3-EVs 
were internalised by human intestinal epithelial cells (Caco-2 
cells) following in vitro exposure, as observed by fluorescence 
microscopy, and induced the release of CXCL10 from Caco-2 
cells as early as 6 h post-exposure. EVs were also shown to 
modulate gene expression in treated cells at both mRNA and 
protein levels, with a notable downregulation of both transcripts 
and proteins 24 h post-exposure.
RESULTS AND CONCLUSION. Our findings highlight EVs shed 
by S. stercoralis iL3 as an additional mechanism mediating 
host–pathogen interactions in human strongyloidiasis. Compre-
hensive systems biology analyses are currently ongoing to inte-
grate multi-omics datasets, aiming to reveal novel insights into 
the pathophysiology of strongyloidiasis and identify new poten-
tial targets for clinical applications.

EFFECTIVENESS OF LIPOSOMES AND TRANSFEROSOMES 
FOR THE DELIVERY OF ANTILEISHMANIAL COMPOUNDS 
IN INFECTED MACROPHAGES
Livia A. Suprani1, Giorgia Cancellieri1, Sara Morselli1, Federica 
Belluti2, Angela Abruzzo2, Sara Lugli2, Federica Bigucci2, 
Stefania Varani1, Margherita Ortalli3

1Department of Medical and Surgical Sciences, University of 
Bologna, Italy; 2Department of Pharmacy and Biotechnology, 
University of Bologna, Italy; 3Department of Medical 
and Surgical Sciences, University of Bologna, Italy – UO 
Microbiologia, IRCCS Azienda Ospedaliero-Universitaria di 
Bologna
Keywords: Leishmania infantum, chalcone, lipid nanocar-
riers

INTRODUCTION. Leishmaniasis is a sand fly-transmitted dis-
ease caused by protozoa of the genus Leishmania. Numerous 
limitations are associated with currently available therapies, 
including toxicity, development of drug resistance, and high 
costs. Therefore, the search for new compounds and more ef-
fective and selective drug delivery strategies is urgent. Among 
these, chalcones, natural precursors of flavonoids, have shown 
promising anti-Leishmania activity. We aimed to enhance the 
antiparasitic potential of a previously validated chalcone deriv-
ative by encapsulating the compound in lipid nanocarriers and 
evaluating whether the novel formulations improved chalcone 
delivery in in vitro-infected macrophages.
MATERIALS AND METHODS. The study focused on Chalcone 2, 
a compound previously shown to display good antileishmanial 
activity in vitro (Ortalli et al, 2026. Bioorg Chem., 109713). Lipid 
vesicle systems were developed to improve intracellular deliv-
ery of the selected chalcone in infected macrophages, including 
liposomes (chalcone encapsulated with pure phosphatidyl-
choline, formulation 1) and transferosomes (chalcone encap-
sulated with phosphatidylcholine and the surfactants Span-20 
or Tween-80, formulations 2 and 3, respectively). The macro-
phagic cell line used was THP-1 (human acute monocytic leu-
kemia cell line). Antileishmanial activity of these formulations 
was tested on extracellular promastigotes of a reference Leish-
mania infantum strain, while cytotoxicity was evaluated on un-
infected THP-1 cells using the Alamar Blue assay. Furthermore, 
antiparasitic activity was analysed in infected macrophages by 
calculating intracellular amastigote replication. IC₅₀ (compound 
concentration capable of inhibiting 50% of parasite growth), 
CC₅₀ (concentration causing a 50% reduction in cell growth), 
and selectivity index (SI) were determined.
RESULTS AND CONCLUSION. The three tested formulations 
showed good antiparasitic activity against extracellular promas-
tigotes (SI > 12) and intracellular amastigotes (SI > 8). Among 
them, formulation 3 showed the best efficacy on infected mac-
rophages in preliminary experiments (SI = 21). Regarding toxicity 
on human cells, all tested formulations showed low cytotoxic-
ity. These results demonstrate that Chalcone 2 encapsulated 
in lipid-based delivery systems was more effective in inhibiting 
parasite growth within macrophages compared with the free 
compound. Considering the low toxic effect on human cells, the 
tested formulations proved to be excellent candidates for the 
delivery of the chalcone derivative into infected human macro-
phages.
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CUTANEOUS FURUNCULAR MYIASIS CAUSED BY 
DERMATOBIA HOMINIS: AN IMPORTED CASE FROM 
ECUADOR.
Fabrizia Veronesi1, Flavia Di Cioccio2, Leonardo Bianchi2, 
Marta Tramontana2, Giulia Colangeli1, Luca Stingeni2, Iolanda 
Moretta1

1Department of Veterinary Medicine, University of Perugia, Italy; 
2Dermatology Section, Santa Maria della Misericordia Hospital, 
Perugia, Italy
Keywords: Dermatobia hominis, cutaneous myiasis, Italy

INTRODUCTION. Dermatobia hominis (fam. Oestridae), also 
known as the botfly, is a major cause of cutaneous myiasis in 
Central and South America and should be considered in pa-
tients returning from endemic areas. The female uses hemato-
phagous insects (e.g., mosquitoes and zoophilous flies) as vec-
tors to carry its eggs, which are deposited on humans or other 
mammals such as cattle, sheep, dogs, cats, and occasionally 
equids and birds. Host body heat triggers larval hatching, allow-
ing the larva to penetrate the skin through the bite site. Larval 
development usually takes 4–18 weeks to complete (Kettle, 
1992. Medical and Veterinary Entomology, CAB International, 
Wallingford (UK), pp. 279–282). The typical clinical presentation 
consists of a nodular skin lesion with a central pore, seropuru-
lent discharge, and a moving larva within the lesion; patients 
report intermittent sharp pain, progressive enlargement, and a 
sensation of movement within the skin (Seilmaier et al., 2011. 
Dtsch Med Wochenschr., 136:309–312; Nunzi et al., 1984. 
Postgrad Med J., 60:162–163).
MATERIALS AND METHODS. A 30-year-old man presented to 
the Dermatology Section of “Santa Maria della Misericordia” 
Hospital in Perugia with a slowly evolving cutaneous lesion on 
the right wrist. His history revealed a one-year stay in Ecuador, 
including prolonged periods in tropical rainforest areas without 
the use of insect repellents or other protective measures. After 
returning to Italy, he noticed a lesion that progressively enlarged 
over two months. Clinical examination showed a painful ery-
thematous nodule with a central opening and visible pulsatile 
movement from the subcutaneous tissue. Suspecting larval in-
festation, surgical exploration was performed, revealing a larva 
at the fascial level. The larva was extracted alive, fixed in eth-
anol, and sent to the Entomology Laboratory, Department of 
Veterinary Medicine, University of Perugia, for species identifi-
cation.
RESULTS AND CONCLUSION. Stereomicroscopic examina-
tion showed features consistent with a second-instar larva of 
D. hominis. The larva was pyriform, approximately 8 mm long, 
with a globose anterior portion armed with robust posteriorly di-
rected spines (macrospines) and smaller spines (microspines). 
The posterior portion was narrow, attenuated, and largely devoid 
of spines, with microspines limited to the terminal region, where 
the characteristic spiracles were visible. A diagnosis of cutane-
ous myiasis due to D. hominis was established. Oral ivermec-
tin (300 μg/kg, single dose) was also administered as adjunctive 
therapy (Twayana et al., 2021. JNMA., 59:709–711). This case 
highlights the importance of considering imported myiasis in 
travelers returning from endemic areas, even weeks after ex-
posure. Early recognition of the characteristic clinical features 
and prompt larval removal are essential for effective manage-
ment. Increased awareness among clinicians in non-endemic 
countries is crucial to ensure timely diagnosis and appropriate 
treatment.
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COINFECTION OF ENTAMOEBA HISTOLYTICA AND 
SALMONELLA SPP: AN AUTOCHTHONOUS CASE?
Claudio Burgarello1, Barbara Fabiani1, Giulia Romanisio3, Flavia 
Parrinello4, Laura Luca5, Sara Grignolo2, Anna Terrile1, Alberto 
Gaiero3, Flavia Lillo1

1Laboratory of Clinical Pathology and Microbiology, San Paolo 
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INTRODUCTION. Filariases are zoonotic vector-borne parasitic 
diseases caused by a group of roundworms (Nematoda) known 
as filariae, transmitted by infected mosquitoes, with dogs act-
ing as the main reservoirs of infection. In dogs, the nematodes 
may affect the cardiopulmonary system (Dirofilaria immitis) or 
cause subcutaneous nodules (Dirofilaria repens). Humans are 
usually accidental hosts; however, the parasite may occasional-
ly evade the host immune response and reach sexual maturity, 
resulting in microfilarial infections that have been described in 
several immunocompromised patients.
MATERIALS AND METHODS. A 67-year-old man presented to 
the emergency department with a persistent discomfort sensa-
tion in his right eye lasting several days, associated with swelling 
occurring on the same morning. Ophthalmological examination 
revealed the presence of an adult worm, which was removed 
and sent to the microbiology laboratory. Microscopic evaluation 
was performed on the fresh sample.
RESULTS AND CONCLUSION. The arrangement of the cuticle 
in longitudinal and parallel folds allowed recognition of an adult 
D. repens parasite. Given its size (12 cm) and the presence of 
a uterus containing oocytes, the specimen was identified as an 
adult female. Human dirofilariosis cases have mainly been re-
ported in endemic Mediterranean areas associated with canine 
dirofilariosis. However, in the present case, the patient, living in a 
rural area of western Liguria (north-west Italy), reported owning 
only a cat as a domestic pet. This observation suggests the need 
for epidemiological studies on human exposure to Dirofilaria 
spp. The lack of an official national register underlines the need 
to monitor the distribution of the parasite and its vectors, as well 
as the possible increase in zoonotic cases in both domestic and 
wild animals. Furthermore, improvement of diagnostic skills is 
essential, since many cases may remain clinically asymptom-
atic or be misdiagnosed. Finally, information campaigns should 
be promoted to implement vector control and prophylaxis pro-
grams in pets.
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bivalve molluscs may represent useful sentinels of parasitic 
contamination in recreational waters. Although bivalve samples 
confirmed the circulation of the target parasites and were easier 
to process, pellet samples provided more reliable results. Fur-
ther analyses are needed to better clarify their value for parasite 
surveillance in aquatic environments.

CORBICULA SP. AS A POTENTIAL BIOINDICATOR OF 
CRYPTOSPORIDIUM SPP., GIARDIA DUODENALIS AND 
ENTEROCYTOZOON BIENEUSI CONTAMINATION IN A 
FRESHWATER ECOSYSTEM OF NORTHERN ITALY
Susanna A. Sechi1, Chiara Stocchero1, Carolina Allievi1,2, 
Diego Copetti3, Fabrizio Stefani3, Lucia Valsecchi3, Alessandra 
Cafiso1,2, Luca Villa1,2, Michele Mortarino1,2, Chiara Bazzocchi1,2, 
Maria Teresa Manfredi1,2

1Department of Veterinary Medicine and Animal Sciences, 
Università degli Studi di Milano, Lodi, Italy; 2Research 
Laboratory of Animal Parasitic Diseases and Zoonoses
ParVetLab), Università degli Studi di Milano, Lodi, Italy; 
3National Research Council of Italy, Water Research Institute
CNR-IRSA), Brugherio Unit, Brugherio, Italy
Keywords: Bivalves; Protozoan; Microsporidian

INTRODUCTION. Cryptosporidium spp., Giardia duodenalis, 
and Enterocytozoon bieneusi are among the main parasites 
associated with waterborne outbreaks, representing a signifi-
cant risk to human health due to their zoonotic potential. Ow-
ing to their high environmental resistance, they may be trans-
mitted through drinking and recreational water, such as rivers 
or lakes (Palos Ladeiro et al., 2014. Water Res., 48:148-55). 
Aquatic invertebrates, particularly bivalves, are useful sentinels 
of water contamination, as they filter large volumes of water 
and can concentrate particles and parasites directly in their 
tissues (Palos Ladeiro et al., 2013. Environ Sci Pollut Res Int., 
20(2):778-89). This study aimed to investigate whether bivalve 
molluscs can serve as bioindicators of water contamination by 
these parasites in the Mincio River (Northern Italy), providing an 
alternative to direct freshwater analysis.
MATERIALS AND METHODS. Over six months, ten Corbicula 
sp. bivalves were collected monthly (n = 60) together with 10 L 
of surface water from the same sampling site and transported 
to the laboratory under refrigerated conditions (+4 °C). Sampling 
is currently ongoing and additional samples will be included. 
Water samples were processed by centrifugation within 48 h; 
the resulting pellet was collected and analysed. Bivalves were 
dissected and soft tissues, including gills, were collected indi-
vidually. DNA extraction was performed on both matrices, fol-
lowed by nested PCR assays targeting the parasites of interest 
(Coupe et al., 2005. J Clin Microbiol., 43:1017–1023; Sulaiman 
et al., 2003. Emerg Infect Dis., 9(11):1444-52; Buckholt et al., 
2002. Appl Environ Microbiol., 68:2595–2599). Sample dilu-
tions were included; a PCR amplifying a fragment of the mtCOI 
gene was performed prior to nested PCR as a control for DNA 
extraction (Sousa et al., 2007. Estuar Coast Shelf Sci., 74(1-
2):166-174).
RESULTS AND CONCLUSION. Sixty bivalve molluscs and six 
pellet samples were tested for the detection of Cryptosporid-
ium spp., G. duodenalis, and E. bieneusi. All bivalve samples 
tested positive by PCR targeting a fragment of the mtCOI gene, 
confirming successful DNA extraction. Overall, Cryptosporid-
ium spp., G. duodenalis, and E. bieneusi were detected in 
1.6%, 28.3%, and 6.6% of bivalve molluscs, respectively. All pel-
let samples were positive for at least one target parasite (66.6%, 
50%, and 100%, respectively). These preliminary findings pro-
vide evidence of the presence of target parasites in bivalve mol-
luscs and pellet samples from the corresponding sampling site. 
Giardia duodenalis was the most frequently detected parasite 
in bivalve molluscs, while all pellet samples were positive for at 
least one of the investigated parasites. The results suggest that 
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PHILOMETRA FILIFORMIS IN PAGELLUS ERYTHRINUS IN 
THE MEDITERRANEAN SEA: TEN YEARS LATER
Giovanni De Benedetto1, Kristian Riolo2, Anna Perdichizzi3, 
Graziano Veccari3, Alessia Giannetto2, Gabriella Gaglio1
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Keywords: Philometra filiformis; Pagellus erythrinus; gona-
dic nematodes

INTRODUCTION. Pagellus erythrinus (Linnaeus, 1758) is a 
common demersal protogynous teleost in the Mediterranean 
Sea. Its diet shifts from polychaetes in juveniles to crustaceans 
and fish in adult specimens, reflecting ecological adaptability. 
Philometra filiformis (Philometridae) is a species-specific par-
asite infecting P. erythrinus gonads, originally described in the 
Tyrrhenian Sea (Moravec et al., 2008. Parasitol Res., 104:55–
61), while the only epidemiological study conducted in the same 
area reported a prevalence of about 12% (Marino et al., 2016. 
J. Appl. Ichthyol., 32:687-692). Considering the impact of Ph. 
filiformis on P. erythrinus gonads, the aim of this study was to 
update the epidemiological data by enlarging the study area and 
to molecularly characterize Ph. filiformis for the first time.
MATERIALS AND METHODS. Between 2024 and 2025, 717 P. 
erythrinus were collected from the Tyrrhenian Sea during two 
scientific surveys. All fish were dissected to determine sex 
and detect gonadic parasites. Retrieved parasites were fixed 
in 70% ethanol for morphological evaluation after clarifica-
tion in glycerine for 24 h. Measurements were taken under an 
optical microscope. Genomic DNA was extracted from eight 
parasite specimens stored at −80 °C. Two molecular markers, 
the small ribosomal subunit (18S rRNA) and the mitochondri-
al cytochrome c oxidase subunit 1 (cox1), were amplified by 
polymerase chain reaction. The 18S and cox1 sequences ob-
tained from the isolates were aligned with available nucleotide 
sequences of Philometra spp. using the MUSCLE algorithm and 
subsequently used for phylogenetic analysis.
RESULTS AND CONCLUSION. A total of 494 out of 717 P. eryth-
rinus were females, 184 males, and 39 undifferentiated. Over-
all, 76 fish were parasitized by gonadic nematodes (P = 10.6%). 
Morphological evaluation identified the parasites as gravid and 
subgravid females of Ph. filiformis. All P. erythrinus males test-
ed negative for Ph. filiformis and were therefore excluded from 
further analyses. Of the females positive for Ph. filiformis (P = 
15.4%; MA = 0.44; MI = 2.87), seven harboured gravid females 
(ML = 31.6 ± 11.8 cm; MW = 828 ± 71.06 μm) and 210 harboured 
subgravid females (ML = 5.42 ± 0.96 cm; MW = 257.4 ± 20.78 
μm). All isolates showed positive amplification for the 18S and 
cox1 genes. Partial sequences of 18S rRNA (819 bp) and cox1 
(397 bp) obtained for Ph. filiformis were identical among iso-
lates, and representative DNA sequences were submitted to 
GenBank. Phylogenetic analysis allowed characterization of 
the isolates, showing a clear separation from other marine phi-
lometrids. The present study provides updated information on 
the distribution of Ph. filiformis in P. erythrinus ten years after 
the previous epidemiological survey. Moreover, morphometri-
cal data of gravid parasites were updated. This study also rep-
resents the first molecular characterization of Ph. filiformis, 
and the phylogenetic analysis contributes to improving current 

ENVIRONMENTAL DNA MONITORING IN A RAINBOW 
TROUT FARM HINTS FOR A POSSIBLE INVOLVEMENT 
OF THE PARASITIC PROTOZOON ICHTHYOPHTHIRIUS 
MULTIFILIIS IN OUTBREAKS OF THE RED MARK 
SYNDROME
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INTRODUCTION. Red Mark Syndrome (RMS) is a skin disease 
affecting farmed rainbow trout, causing substantial economic 
losses worldwide. The putative agent is a Rickettsiales bacteri-
um named Midichloria-like organism (RMS-MLO). On the other 
hand, the parasitic protozoon Ichthyophthirius multifiliis has 
been suggested to be linked to this bacterium through a possi-
ble, at least transient, physical association. However, the ecol-
ogy and epidemiology of RMS-MLO in aquaculture systems, as 
well as of I. multifiliis in relation to RMS, remain poorly under-
stood.
MATERIALS AND METHODS. An environmental DNA (eDNA) 
approach was applied to monitor the occurrence and abun-
dance of RMS-MLO and I. multifiliis in a trout farm in Northern 
Italy over one year, while recording the possible occurrence of 
RMS outbreaks. Both water and sediment samples were col-
lected from multiple water tanks at regular time intervals during 
the study.
RESULTS AND CONCLUSION. RMS-MLO was detected by PCR 
throughout the study in all tanks containing trout, specifically 
in both water and sediment samples, but it was never found in 
the trout-free inflow tank supplied with water from an external 
well. The abundance of RMS-MLO did not increase in corre-
spondence with the single RMS outbreak recorded, nor in rela-
tion to I. multifiliis. In contrast, the abundance of I. multifiliis 
significantly increased during the RMS outbreak. These findings 
support the hypothesis that I. multifiliis, rather than acting as a 
stable reservoir, may function as a facilitator of RMS outbreaks, 
possibly triggering such events through its introduction from 
the external environment. Conversely, the observed long-term 
persistence of RMS-MLO in the aquaculture system suggests 
that fish could remain infected at low prevalence throughout the 
year, while our data do not support the introduction of this agent 
from outside the aquaculture during the study.
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CLINOSTOMIDAE SPECIES IN DEFINITIVE AND 
INTERMEDIATE HOSTS FROM TWO ETHIOPIAN LAKES
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INTRODUCTION. Lake Tana (LT), the largest lake in Ethiopia, 
supports a major fishing industry based primarily on tilapias and 
catfish. Lake Ziway (LZ), a smaller lake located in the Rift Val-
ley, is equally important for local fisheries. Both lakes harbour 
remarkable biodiversity and provide critical habitats for Palearc-
tic waterbirds, notably the great white pelican (Pelecanus on-
ocrotalus), a suitable definitive host for clinostomid parasites.
MATERIALS AND METHODS. Given the limited parasitological 
data available for this geographical area, this study aimed to 
characterize Clinostomidae species — both morphologically 
and molecularly — in pelicans and Nile tilapias (Oreochromis 
niloticus) from both lakes. Four great white pelicans (2 from 
LT and 2 from LZ) and 185 commercially sized Nile tilapias (90 
from LT and 95 from LZ) were subjected to parasitological ex-
amination to isolate adult clinostomids and metacercariae, re-
spectively. Species identification was based on morphological 
and molecular analyses (mtDNA COI gene; Moszczynska et al., 
Mol Ecol Resour., 2009).
RESULTS AND CONCLUSION. Eighty-eight adult clinostomids 
were recovered from the oesophagus of pelicans, with four 
species identified across both lakes: Clinostomum phalacro-
coracis, C. tilapiae, Euclinostomum heterostomum, and E. 
lauroi. Regarding fish, 78 tilapias (42%) tested positive for cli-
nostomid metacercariae (46 from LT and 32 from LZ), mainly in 
the branchial cavity, with three species identified: C. phalacro-
coracis, C. tilapiae, and E. heterostomum. Notably, none of 
the identified species has been reported as zoonotic, suggesting 
a low direct public health risk associated with the consumption 
of fish from these lakes. Despite recent advances, epidemiolog-
ical studies on African Clinostomidae often remain limited to 
genus-level identification. This study expands knowledge on the 
diversity of Clinostomidae in Ethiopian freshwater systems and 
demonstrates that an integrated taxonomic approach, combin-
ing morphological and molecular analyses, is essential for ac-
curate species identification and elucidation of the life cycles of 
these parasites, especially in biodiversity-rich ecosystems.

knowledge of this species.
FUNDING: This study was funded by FFABR Unime GR 2025 
Prot. 07175712
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HYBRIDIZATION EVENTS BETWEEN ANISAKIS BERLANDI 
AND ANISAKIS PEGREFFII IN THE SYMPATRIC AREA OF 
THE NORTH-WEST ATLANTIC COAST OF ARGENTINA
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INTRODUCTION. The distribution of species within the Ani-
sakis simplex sensu lato complex (i.e., Anisakis pegreffii, A. 
simplex sensu stricto and A. berlandi) is shaped by both biotic 
and abiotic factors. The southern Atlantic Ocean, off the Argen-
tine coast, represents a sympatric area for A. pegreffii and A. 
berlandi. In this region, larval anisakids have been recorded in 
several teleost species, with infection levels increasing toward 
southern latitudes (Cantatore and Timi, 2015. Parasitology., 
142: 5–24). However, molecular evidence supporting these 
distributional patterns remains limited (Timi et al., 2024. Deep-
Sea Res. Pt I., 204:104232). The presence of A. pegreffii and 
A. berlandi has recently been reported by Irigoitia et al., (2021. 
Parasitol. Res. 120: 1699–1711). Additionally, the influence of 
latitude and host size has been evidenced, suggesting that ba-
thymetry could play a role in the distribution pattern of the two 
parasite species in these waters (Timi et al., 2024. Deep-Sea 
Res. Pt I., 204:104232; Irigoitia et al., 2026. Int. J. Parasitol.).
MATERIALS AND METHODS. A multilocus genotyping approach 
was applied to investigate the genetic structure and potential 
hybridization between these two species. A total of 115 adult 
nematodes were collected from four cetacean hosts (Balae-
noptera acutorostrata, Cephalorhynchus commersonii, 
Orcinus orca, and Pseudorca crassidens) stranded along the 
Argentine coast between 2019 and 2024, along with 162 third-
stage (L3) larvae from Merluccius hubbsi sampled in central 
and southern Argentine waters. Genotyping was performed us-
ing 11 microsatellite (SSR) loci, diagnostic SNPs at nuclear loci, 
and mitochondrial cox2 sequences, following Mattiucci et al., 
(2025). Out of the newly scored SSR loci, Anisl15 and Anisl2 
showed fixed alternative alleles between A. pegreffii and A. 
berlandi, resulting in 100% diagnostic loci. Furthermore, a total 
of N = 21 diagnostic SNPs between A. berlandi and A. pegreffii 
at three nuclear DNA loci were identified. The Bayesian geno-
type clustering approach (STRUCTURE) allowed identification, 
with 100% probability, of N = 215 specimens as “pure parental” 
A. pegreffii, N = 59 as “pure parental” A. berlandi, while 1 adult 
and 2 larval specimens showed mixed ancestry between the 
two groups, all with a Q-value = 0.50. NEWHYBRIDS analysis 
assigned these specimens with 100% probability to the F1 hy-
brid category.
RESULTS AND CONCLUSION. This represents the first detec-
tion of contemporary hybridization events between the two 
parasite species in the sympatric area of the Southern Atlantic 
Ocean waters. Pairwise Fst values estimated at both intraspecif-
ic and interspecific levels, inferred from SSR loci and mitochon-
drial mtDNA cox2 sequences, demonstrated the existence of 
two distinct panmictic units in this study area, corresponding 

A LARGE-SCALE STUDY ON GASTROINTESTINAL 
HELMINTH COMMUNITY OF LOGGERHEAD SEA 
TURTLES CARETTA CARETTA: ECOLOGICAL DRIVERS 
OF DIVERSITY AND INSIGHTS INTO ENVIRONMENTAL 
CHANGES
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INTRODUCTION. Trophically transmitted helminths play a sig-
nificant role in marine food webs. As such, they serve as indi-
cators of trophic chain integrity, indirectly mirroring fluctuations 
in biotic and abiotic components of the ecosystem (Palomba 
et al., 2023. Parasitol., 150(12):1-78). Opportunistic feeding 
habits, remarkable longevity, and wide-ranging migratory pat-
terns all contribute to shaping the broad parasitic diversity of 
the loggerhead sea turtle (Caretta caretta) across its geograph-
ical range. Due to its position at a mid-upper trophic level, the 
parasitic community of this host species can represent a good 
model for ecosystem monitoring.
MATERIALS AND METHODS. To explore the drivers of diversity 
and temporal variations in the gastrointestinal helminth com-
munity, parasites were collected from the digestive tracts of 
157 loggerhead sea turtles stranded dead along the northwest-
ern Adriatic Sea between 2009 and 2023 and subsequently 
identified morphologically. For each taxon, key ecological indi-
ces (prevalence, intensity, abundance, relative abundance, and 
importance index) were calculated. Comparisons were made 
across host ontogenetic stages (epipelagic/transitional and 
benthic feeders), sex, seasons, and two distinct observation 
periods (2009–2014 vs. 2015–2023), to identify potential differ-
ences in parasite community structure, richness, and diversity.
RESULTS AND CONCLUSION. Seven digenean and two nema-
tode species were recovered, with dominant taxa being typical 
of neritic grounds in the Mediterranean Sea. This finding further 
confirms the role of the ecosystem in shaping community di-
versity in this host species. The ubiquitous digeneans Enodi-
otrema megachondrus and Calycodes anthos had higher 
importance in pelagic-phase juveniles, likely due to the exploita-
tion of still undetermined epipelagic intermediate hosts. Preva-
lence, intensity, and abundance of helminths were significantly 
higher during the colder months. The increase in prevalence and 
intensity of helminthic infections and variations in community 
structure in the second observation period suggest potential 
alterations in biotic and/or abiotic components of the Adriatic 
ecosystem, most likely associated with profound environmental 
changes driven by global climate change.
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INTRODUCTION. Temperature is a key environmental factor 
influencing the physiology and activity of Anisakis larvae, po-
tentially promoting their activation and migration within host 
tissues (Guan, 2021. Scientific Reports). Closely related Ani-
sakis species show different biogeographic distributions, with 
A. pegreffii mainly occurring in temperate southern waters and 
A. simplex sensu stricto in colder northern regions (Mattiucci, 
2018. Advances in Parasitology). In European waters, the two 
species occur sympatrically, where hybridization and introgres-
sion have been reported (Mattiucci, 2025. Parasitology). In this 
context, investigating gene expression may help to better un-
derstand species-specific responses to environmental factors. 
This study evaluates the expression of selected target genes in 
response to temperature in A. pegreffii and A. simplex s.s. un-
der in vitro conditions and explores their expression in naturally 
infected fish from areas of sympatry.
MATERIALS AND METHODS. Target gene expression was ana-
lysed under controlled laboratory conditions at three different 
ecologically relevant temperatures in A. pegreffii. The selected 
panel included genes potentially involved in temperature re-
sponse (heat shock protein, Shsp; and apolipoprotein A, Apoa), 
and genes encoding proteins with known allergenic properties 
(glycoprotein, Gp; tyrosine inhibitor, Ti; and haemoglobin, Hb). 
The same genes were then analysed in Anisakis larvae col-
lected from naturally infected fish from Portuguese waters, in-
cluding A. pegreffii and A. simplex s.s. Genetic and molecular 
analyses were performed to assess species identity according 
to Mattiucci et al., 2025. Gene expression patterns were evalu-
ated according to the procedures described by Palomba (2019. 
Parasite; Palomba, 2020. Genes (Basel)).
RESULTS AND CONCLUSION. Temperature-dependent modu-
lation of gene expression was observed under controlled con-
ditions in A. pegreffii. In particular, Gp, Shsp, and Apoa genes 
showed a clear downregulation at increasing temperatures, 
whereas Hb and Ti remained stable across treatments. In field 
samples, Anisakis larvae were genetically identified as A. pe-
greffii and A. simplex s.s. Gene expression analyses revealed 
species-specific patterns, with higher Ti and Hb expression in 
A. pegreffii, while Gp expression appeared more conserved 
across taxa. These findings suggest that closely related Anisakis 
species may adopt different molecular strategies in response to 
environmental factors such as temperature. Ongoing analyses 
on A. simplex s.s. under controlled thermal conditions will pro-
vide further insight into interspecific differences and contribute 
to a better understanding of thermal adaptation and evolution-
ary processes within this genus.

respectively to A. pegreffii and A. berlandi. The percentage of 
hybridization between the two species appeared to be very low, 
with no evidence of introgression events. Results suggest that 
hybridization occurs between the two parental species when 
they greatly differ in abundance, and that F1 hybrids tend to 
backcross with parental females at the respective geographical 
distribution limits of the two species. Monitoring hybridization 
dynamics in this sympatric zone may provide a valuable indica-
tor of shifts in species distribution, particularly in the context of 
ongoing climate change.
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FIRST REPORT OF HAPLOSPORIDIUM EDULE INFECTION IN 
THE OLIVE GREEN COCKLE (CERASTODERMA GLAUCUM) 
FROM THE NORTHERN ADRIATIC SEA: EXPANDING HOST 
RANGE AND GEOGRAPHIC DISTRIBUTION
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Arcangeli1, Federica Marcer2, Vasco Menconi1

1Istituto Zooprofilattico Sperimentale delle Venezie  
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INTRODUCTION. Haplosporidians are a group of small protozo-
an parasites belonging to the phylum Haplosporidia, widely dis-
tributed in aquatic environments (Burreson et al., 2004. Aquat. 
Living Resour., 17: 499–517). More than 40 species have been 
described within four genera: Haplosporidium, Minchinia, 
Bonamia and Urosporidium, although their taxonomy is still 
evolving (Ward et al., 2019. Dis. Aquat. Organ., 133: 57–68). 
These parasites are typically extracellular and characterized by 
multinucleate plasmodial stages and spores with a distinctive 
apical orifice (Reece et al., 2025. Dis. Bivalves Hist. Curr. Per-
spect., 95–116). Their life cycles remain only partially resolved 
(Arzul et al., 2015. J. Invertebr. Pathol., 131: 32–42), but ep-
idemiological evidence suggests that haplosporidians may be 
transmitted directly between hosts, even in non-spore-forming 
species (Carnegie et al., 2006. J. Eukaryot. Microbiol., 53: 232–
245). While some species are associated with severe diseases 
and mortality events in bivalves, others show low pathogenicity 
and limited host impact. Among them, Haplosporidium edule 
has previously been reported in Cerastoderma edule along the 
Atlantic coasts of Europe (Azevedo et al., 2003. Eur. J. Proti-
stol., 39: 161–167).
MATERIALS AND METHODS. A cross-sectional study was con-
ducted on 90 specimens of Cerastoderma glaucum collect-
ed from three lagoon sites in the northern Adriatic Sea. Thirty 
viable individuals per site were selected and analysed through 
histological and molecular methods. Tissue samples (mantle, 
gills, digestive gland, and gonads) were processed for histopa-
thology, while DNA was extracted for PCR amplification target-
ing the SSU rDNA region of haplosporidians. Positive samples 
were sequenced and analysed through BLAST comparison and 
phylogenetic inference to confirm parasite identity.
RESULTS AND CONCLUSION. Haplosporidian parasites were de-
tected in eight specimens from the Goro Lagoon. Histological ob-
servations revealed plasmodia, sporonts, and sporoblasts within 
connective tissues of multiple organs, with infection intensity rang-
ing from light to heavy. Molecular analysis confirmed the parasite 
as Haplosporidium edule. This finding represents the first report 
of H. edule in Cerastoderma glaucum and its first detection in the 
Mediterranean Sea. Despite its wide tissue distribution, infections 
were not associated with severe lesions or inflammatory respons-
es. This study expands both the host range and geographic distribu-
tion of Haplosporidium edule. The low prevalence and absence 
of marked pathology suggest a currently low pathogenic impact in 
C. glaucum, possibly reflecting an opportunistic host–parasite re-
lationship. Nevertheless, the emergence of this parasite in a new 
host and environment highlights the need for ongoing monitoring, 
particularly considering environmental changes and live shellfish 
translocation. These findings contribute to improving the under-
standing of haplosporidian ecology, epidemiology, and their poten-
tial implications for bivalve populations and aquaculture.
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A ONE-YEAR SURVEY ON THE FOOD SAFETY 
EVALUATION OF ANISAKIS SPP. IN FARMED RED DRUM 
FROM ITALY
Francesca Apuzzo1, Sara Gessaroli1, Monica Caffara1, Andrea 
Gustinelli1, Arianna Bagnardi2

1Department of Veterinary Medical Sciences, University of 
Bologna, Italy; 2Ittica Caldoli, Foggia, Italy
Keywords: Anisakis spp.; zoonotic parasites; Sciaenops 
ocellatus; diversification; farmed fish; food safety

INTRODUCTION. The increasing global demand for seafood has 
driven the expansion and diversification of aquaculture, with red 
drum (Sciaenops ocellatus) emerging as a promising farmed 
species due to its environmental adaptability and production 
potential. At the same time, the growing consumption of raw, 
marinated, or undercooked fish has raised significant food safe-
ty concerns regarding zoonotic parasites. Among these, Ani-
sakis spp. represents a major food safety hazard, as its infective 
larvae can cause anisakiasis and severe allergic reactions in 
humans. This study aimed to evaluate the health and food safe-
ty status of S. ocellatus farmed in Italy, with a specific focus 
on the detection of zoonotic Anisakis spp. larvae to assess the 
suitability of the product for raw consumption.
MATERIALS AND METHODS. Over a 12-month period (January–
December 2025), an epidemiological investigation was con-
ducted on 86 specimens of S. ocellatus (mean weight 1370 
g) sampled from an inshore aquaculture facility located on the 
Adriatic coast (Foggia, Italy). The specimens underwent com-
prehensive necroscopic, bacteriological, and parasitological 
examinations. For the detection of Anisakis spp., fillets and vis-
cera were compressed, frozen at −20 °C, and examined using 
the UV-press method and candling.
RESULTS AND CONCLUSIONS: Necroscopic examination 
revealed only minor external lesions and occasional hepato-
megaly and steatosis. All bacteriological analyses, including 
Ziehl–Neelsen staining for atypical mycobacteria, yielded neg-
ative results. No presence of Anisakis spp. or other ecto- and 
endoparasites in any of the 86 specimens analyzed were de-
tected at parasitological examination. The absence of Anisakis 
spp. indicates that S. ocellatus reared in controlled onshore 
aquaculture systems poses a negligible risk of parasitic infec-
tion. This is likely due to the effective isolation from the natu-
ral marine environment, preventing exposure to intermediate 
and definitive hosts, as well as the use of commercial feed that 
doesn’t allow the trophic transmission of Anisakis larvae. These 
findings highlight the importance of controlled aquaculture sys-
tems in ensuring high food safety standards, reducing biological 
hazards and supporting public health protection, particularly for 
fish products intended for raw consumption.

PRESENCE OF ANISAKIS SPP. IN MACKERELS 
AND HAKES FROM A POSSIBLE SYMPATRY AREA 
BETWEEN THE ATLANTIC AND MEDITERRANEAN SEA: 
CORRELATION WITH MORPHOMETRIC PARAMETERS OF 
THE HOSTS
Calogero Alfano1, Rosalia Blanda1, Maria Giuliana Culotta1, 
Ambra Lapinta1, Giuseppa Musso1, Sharon Russo1, Serena 
Cavallero2, Ilaria Bellini2, Stefano D’Amelio2, Sara Salza3, 
Gabriella Piras3, Tiziana Tedde3, Antonella Costa1, Marzia 
Pezzolato4, Gaetano Cammilleri1, Vincenzo Ferrantelli1
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Infettive, Sapienza Università di Roma, Roma, Italy; 3Istituto 
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INTRODUCTION. The aim of this work was to examine the 
possible correlation between fish morphometric parameters 
and the level of infestation by Anisakis spp. larvae in macker-
el (Scomber scombrus) and hake (Merluccius merluccius) 
from different FAO zones.
MATERIALS AND METHODS. A total of 193 samples (n = 111 
mackerel and n = 82 hake) were examined for morphometric 
parameter assessment (length and weight) and Anisakis larvae 
detection. After visual inspection and chloro-peptic digestion of 
viscera and muscle, Anisakis larvae were collected and mor-
phologically identified by light microscopy. Species identifica-
tion was carried out by PCR-RFLP (D’Amelio et al., 2000), and 
infection parameters were obtained according to Bush et al., 
(1997). Correlations between Anisakis infestation parameters 
and host morphometric data were assessed using Spearman 
correlation tests.
RESULTS AND CONCLUSION. A total of 1,859 larvae were 
isolated from the samples, with prevalence values of 71.2% 
and 54.9% for hake and mackerel, respectively. Mean intensity 
showed slight differences between hake (19.24) and mackerel 
(12.57). The larvae were morphologically identified as morpho-
type I of Anisakis. PCR-RFLP analysis showed that 48.6% of the 
larvae belonged to A. pegreffii, followed by A. simplex sensu 
stricto (27.9%), and putative hybrid forms between A. pegreffii 
and A. simplex s.s. (6.9%). Considering Anisakis species and 
fish host, a greater occurrence of A. pegreffii (68.8%) was re-
ported in mackerel, whereas hake samples showed a greater 
occurrence of A. simplex s.s. (52.2%). The Spearman test for 
correlation between weight and number of larvae in mackerel 
samples showed no significant correlation (p-value = 0.08522, 
rho = 0.222034). Conversely, a significant positive correlation 
between the number of larvae and both fish weight (p-val-
ue = 1.098e−10, rho = 0.6384507) and fish length (p-value = 
1.792e−12, rho = 0.6816893) was obtained for hake samples 
only. The higher prevalence of A. pegreffii observed in mackerel 
confirms the endemic occurrence of this species in the Medi-
terranean Sea, although some variation in occurrence was de-
tected. In hake, the positive correlation observed between host 
morphometric parameters and intensity of parasitism can be 
explained by greater exposure of adults to infested intermedi-
ate hosts compared with younger specimens, suggesting that 
adults occupying a higher trophic level are increasingly suscep-
tible to higher infestation.
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benefit EFSA, participating countries, and the broader commu-
nity of freshwater fish consumers potentially exposed to FBZH. 
Key outcomes will include the development of standard oper-
ating procedures (SOPs) for parasite detection and molecular 
characterization, training sessions for project partners, and the 
creation of a database integrating epidemiological and genetic 
data. Additionally, the project will produce a map of FBZH oc-
currence, contribute to risk assessment efforts, and strengthen 
international collaboration in the field.

FROM WILD WATERS TO HUMAN HEALTH: A TAILOR-
MADE (TM) PROJECT ADDRESSING THE KNOWLEDGE 
GAP ON ZOONOTIC HELMINTHS IN FRESHWATER FISH 
(EURO-PAR-FISH)
Lisa Guardone1, Vasco Menconi2, Andrea Gustinelli3, Christine 
Müller-Graf4, Mélanie Gay5, Monica Caffara3, Marino Prearo6, 
Paolo Pastorino6, Gianluca Marucci7, Selene Rubiola8, Andrea 
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INTRODUCTION. In the last 50 years, the consumption of fish 
products has increased worldwide, including in European coun-
tries, where fish represents an important nutritional component 
in many diets. Fish-borne zoonotic helminths (FBZH) encom-
pass a variety of taxonomic groups, including nematodes (Ani-
sakidae), trematodes (Opisthorchiidae), and cestodes (Dibo-
thriocephalidae). Despite the growing attention towards food 
safety, FBZH have so far received relatively little attention com-
pared with other food-borne pathogens, and robust data to sup-
port a solid risk analysis are still lacking. In 2026, a consortium 
consisting of Poland (as the lead country), Italy, France, and 
Germany, with Serbia and Latvia as observers, initiated a Tai-
lor-Made (TM) project announced by the European Food Safety 
Authority (EFSA). In line with EFSA’s 2024 opinion, the project 
aims to address knowledge gaps regarding zoonotic food-borne 
parasites in wild freshwater fish. The project also aims to 
strengthen collaboration among partners and foster long-term 
cooperation in research on food-borne zoonotic hazards (FBZH) 
in freshwater fish.
MATERIALS AND METHODS. Project partners will collect sam-
ples and perform analyses to detect fish-borne zoonotic par-
asites in selected freshwater fish species. Detected parasites 
will be identified based on morphological characteristics, fol-
lowed by molecular analyses using sequencing to confirm spe-
cies identification. The project will include training activities, 
investigations, data analysis, and dissemination of results.
RESULTS AND CONCLUSION. The project is currently in its 
initial implementation phase. It will yield epidemiological and 
molecular data on FBZH in several countries, as well as insights 
into consumer eating habits related to freshwater fish products 
and other necessary information for conducting risk assess-
ment. Upon completion of the analytical phase, a comprehen-
sive database will be developed, serving as a basis for creat-
ing a spatial distribution map and supporting risk assessment. 
Preliminary activities conducted during the first three months 
will be presented at the SOIPA conference. This TM activity will 
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DISTRIBUTION AND GENETIC DIVERSITY OF GRILLOTIA 
ADENOPLUSIA (CESTODA: TRYPANORHYNCHA) IN 
SMALL DEEP-DWELLING SHARKS FROM DIFFERENT 
AREAS OF MEDITERRANEAN SEA
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INTRODUCTION. Trypanorhynch cestodes are a diverse group of 
marine parasites, with more than 270 species described (Palm et 
al., 2009. Molecular Phylogenetics and Evolution., 52(2): 351-
367). Adults parasitize sharks and rays, while larvae infect inver-
tebrates and fish (Palm, 2009). Species of the genus Grillotia are 
widely distributed, with plerocercoid larvae parasitizing a range 
of intermediate hosts. Grillotia adenoplusia uses the bluntnose 
sixgill shark (Hexanchus griseus) as definitive host, with larvae 
inhabiting mainly mid-sized benthic sharks (Santoro et al., 2021. 
Ecology and Evolution., 11(20): 13744-13755; Lopez-Verdejo 
et al., 2024. Journal of Fish Biology., 104(6): 1754-1763). This 
study aimed to assess the distribution and genetic diversity of 
G. adenoplusia in small deep-dwelling sharks across the Med-
iterranean Sea, evaluating their potential as indirect indicators of 
deep-sea trophic web stability, with H. griseus as apex predator.
MATERIALS AND METHODS. Between April 2023 and July 2024, 
a total of 545 mid-sized benthic sharks (Galeus melastomus, 
Scyliorhinus canicula, Etmopterus spinax, and Dalatias li-
cha) were collected from five Mediterranean areas: Palamós 
(Costa Brava), Civitavecchia, the Gulf of Naples, the Western 
Sardinian Sea, and the western coast of the Ionian Sea. Parasite 
species identification was performed by sequence analyses of 
the 18S and 28S rDNA gene loci. Additionally, a new mitochon-
drial marker (cox1) was developed to assess genetic diversity.
RESULTS AND CONCLUSION. Overall, 29,031 plerocercoids of 
G. adenoplusia were recovered. Parasite abundance increased 
with host size. In E. spinax, mean abundance ranged from 1.4 
(Ionian Sea) to 5.8 (Western Sardinian Sea), with prevalence 
values between 56% and 87%. In G. melastomus, mean abun-
dance ranged from 38.6 (Ionian Sea) to 264.7 (Civitavecchia), 
with 100% prevalence in all sampled areas. Molecular analyses 
of 18S and 28S rDNA confirmed species identity. Analysis of 
cox1 sequences (N = 344) revealed 166 haplotypes and high 
haplotype diversity (Hd = 0.96 ± 0.007), indicating substantial 
genetic variability. Despite high haplotype diversity, G. adeno-
plusia showed low genetic structuring across the Mediterra-
nean, suggesting population homogeneity likely driven by the 
migratory behaviour of its definitive host, H. griseus. The high 
infection levels observed in intermediate hosts further support 
efficient transmission within the deep-sea trophic web. These 
findings highlight G. adenoplusia as a promising biological indi-
cator of deep-sea ecosystem connectivity and stability, with po-
tential implications for conservation and monitoring programs.

ACUARIID NEMATODES INFECTING ALBATROSSES IN 
URUGUAYAN WATERS (SOUTHWESTERN ATLANTIC)
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Gonzalo Crosi3, Teresa Armúa1
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INTRODUCTION. Albatrosses are large pelagic seabirds wide-
ly distributed across the Southern Ocean and the North Pacif-
ic. Their wide foraging ranges facilitate movement across large 
oceanic areas, where they come into contact with a broad diver-
sity of marine parasite communities. In the Southwestern Atlan-
tic, several albatross species frequently interact with longline 
fisheries operating in Uruguayan waters, and individuals are oc-
casionally recovered following incidental capture. Nematodes 
from the family Acuariidae (Nematoda: Spirurida) are common 
parasites of seabirds. They usually have indirect life cycles, with 
aquatic invertebrates as intermediate hosts and birds as defini-
tive hosts. Despite their prevalence in pelagic birds, information 
regarding their diversity and host associations within South-
western Atlantic albatrosses remains limited.
MATERIALS AND METHODS. In this study, nematodes recov-
ered from the stomachs (proventriculus and gizzard) of several 
albatross species (Diomedea exulans, D. sanfordi, D. epomo-
phora, Thalassarche steadi, and T. melanophris) were mor-
phologically examined. A total of 45 stomachs from incidentally 
captured birds were analysed. The recovered nematodes were 
preserved in 70% ethanol, cleared using a glycerin–alcohol 
solution, and examined by light microscopy for taxonomic iden-
tification based on internal and external morphological features.
RESULTS AND CONCLUSION. Morphological analysis enabled 
the identification of nematodes belonging to the genera Stego-
phorus and Seuratia. Diagnostic traits, including the structure 
of the cephalic cordons, buccal capsule morphology, and cervi-
cal cuticular features, supported the taxonomic assignment of 
these specimens. This study provides the first report of acuariid 
nematodes infecting albatrosses in Uruguayan waters. These 
findings expand current knowledge of the helminth fauna asso-
ciated with pelagic seabirds in the Southwestern Atlantic and 
underscore the importance of documenting parasite biodiversi-
ty within marine ecosystems. Currently, a molecular approach 
is being employed to extract DNA for PCR and sequencing in 
order to achieve species-level confirmation.
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PERSISTENT SAPROLEGNIOSIS IN A SALMONID 
HATCHERY DESPITE UV WATER TREATMENT: A FIELD 
INVESTIGATION
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INTRODUCTION. Saprolegnia infections represent a major 
economic concern in salmonid aquaculture, causing signifi-
cant losses in both farmed fish and hatchery systems. In par-
ticular, egg infections are frequent and can lead to the loss of 
entire batches. The disease is characterized by the presence of 
whitish to greyish, cotton-like mycelial growth on infected eggs. 
UV treatment of inlet water has been reported as an effective 
strategy to control saprolegniosis in hatcheries, where relative-
ly low water volumes make high UV doses economically fea-
sible (Heikkinen et al., 2013. Aquac Eng, 55: 9-15). However, 
persistent outbreaks may still occur despite such measures. 
In this study, we investigated a trout hatchery system in which 
saprolegniosis outbreaks persisted despite UV treatment of the 
incoming water.
MATERIALS AND METHODS. In a trout hatchery, water qual-
ity was assessed before and after UV treatment using Sapro-
legnia traps, following Tedesco et al., 2021 (Pathogens, 10, 
926). Briefly, five traps (homemade tea balls) were prepared, 
each containing seven sterile halves of boiled hemp seeds as 
baits (Seymour, 1970, The genus Saprolegnia. Nova Hedwi-
gia 19, 1–124). Two traps were placed in the inlet water and in 
an egg tray upstream of UV treatment, respectively. Two addi-
tional traps were positioned in the pipeline downstream of UV 
treatment, and a fifth trap was placed in an egg tray supplied 
with UV-treated water. Traps were left in place for two weeks 
and then retrieved. Each bait was briefly immersed in absolute 
ethanol, rinsed with sterile saline solution, and plated onto glu-
cose-yeast extract agar supplemented with penicillin G (6 mg/L) 
and oxolinic acid (10 mg/L). Plates were incubated at 20°C.
RESULTS AND CONCLUSIONS: Saprolegnia growth was de-
tected in only one bait from the inlet water upstream of UV 
treatment. In contrast, all baits (9/9) from the pre-treatment egg 
tray tested positive. No Saprolegnia was isolated from the baits 
collected in the pipeline downstream of UV treatment. Howev-
er, in the egg tray supplied with treated water, all baits (7/7) were 
positive. The presence of a highly colonizable substrate such as 
fish eggs likely promotes Saprolegnia proliferation. Neverthe-
less, the absence of the pathogen in post-treatment water sug-
gests that UV irradiation was effective, and that the observed 
contamination may instead be associated with inadequate tank 
disinfection or the introduction of already infected eggs, rather 
than with the incoming water supply.

OCCURRENCE OF “SOFT FLESH” INDUCED BY KUDOA 
SPP. IN THE ATLANTIC HORSE MACKEREL (TRACHURUS 
TRACHURUS)
Selene Rubiola1, Felice Panebianco1, Paolo Cipriani2, 
Marialetizia Palomba3, Luca Ruggero4, Cristina Vono1, Laura 
Garcia Garcia1, Lucilla Giulietti5

1Department of Veterinary Sciences, University of Torino, 
Italy; 2Department of Public Health and Infectious Diseases, 
Section of Parasitology, Sapienza University of Rome, Italy; 
3Department of Ecological and Biological Sciences, Tuscia 
University, Viterbo, Italy; 4Fish Auditing, Coop Marinai e 
Caratisti Scrl, Civitavecchia, Rome, Italy; 5Institute of Marine 
Research, Bergen, Norway
Keywords: Kudoa spp., soft flesh, Atlantic horse mackerel

INTRODUCTION. The Atlantic horse mackerel (Trachurus tra-
churus) is a commercially important fish species widely con-
sumed in various forms (raw, cooked, fresh, thawed, smoked, 
or canned). Kudoa spp. are myxosporean parasites infecting 
the musculature of marine fish, and some species may cause 
post-mortem myoliquefaction, commonly referred to as “soft 
flesh” or “milky flesh”. This condition may reduce product qual-
ity and marketability and has been reported in a limited number 
of Mediterranean fish species; however, information on its oc-
currence in Atlantic horse mackerel remains scarce. This study 
investigates the occurrence of Kudoa-induced “soft flesh” in 
Atlantic horse mackerel collected from the Mediterranean Sea.
MATERIALS AND METHODS. Specimens of Atlantic horse 
mackerel will be collected from September 2025 to August 
2026 in two areas of the Mediterranean Sea (FAO Subarea 
37.1): the Ligurian Sea and the Tyrrhenian Sea. A total of 300 
fish will be collected per season (n = 4) and per area (n = 2), for 
an overall sample size of 2,400 specimens. Each specimen will 
be examined for the presence of “soft flesh” by manual texture 
testing and visual inspection 48 h post-catch. In affected fish, 
the presence and identification of Kudoa spp. will be assessed 
by direct microscopy and molecular biology.
RESULTS AND CONCLUSION. To date, 465 specimens have 
been examined, of which three specimens, all originating from 
the Ligurian Sea, exhibited the “soft flesh” condition (3/465). 
Affected fillets showed markedly softened and liquefied mus-
cle tissue. Microscopic examination of suspected soft tissue 
revealed the presence of myxospores consistent with the mor-
phology of Kudoa spp. Molecular analyses are currently under-
way to confirm species identification. This is the first study to 
report Kudoa-induced “soft flesh” in Atlantic horse mackerel. 
Preliminary findings indicate an occurrence of 0.6%, with all 
observed cases originating from the Ligurian Sea. Kudoa spp. 
infections in fish muscle are increasingly recognized as a con-
cern for the fisheries sector. The main impact is economic, due 
to product quality downgrading, reduced consumer confidence, 
and associated financial losses. Public health implications re-
main limited, as only a few Kudoa species have been linked to 
foodborne illness in humans. Ongoing sampling and analyses 
will provide a more comprehensive assessment of the occur-
rence and distribution of this condition in Atlantic horse mack-
erel from the Mediterranean Sea.
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COPROANTIGEN-BASED DIAGNOSIS OF CESTODE 
INFECTION IN ITALIAN HUNTING DOGS
Farwa Humak1, Francesco Buono1, Daniela do Amaral Grossi2, 
Rita Hanna2, Amy Porter2, Elisa Castaldo1, Stefano Scarcelli1, 
Jesse Buch2, Vincenzo Veneziano1

1Department of Veterinary Medicine and Animal Productions, 
University of Naples Federico II, Naples, Italy; 2IDEXX 
Laboratories, Inc., Westbrook, ME, USA
Keywords: Cestodes, Coproantigen, Hunting dogs

INTRODUCTION. Hunting dogs in Italy are at high risk for cesto-
de infections due to recurrent exposure to intermediate hosts 
such as wild boars in sylvatic environments (Sgroi et al., 2020. 
Parasitol., 147: 1636–1642). Routine diagnosis traditionally 
relies on macroscopic proglottid detection or egg detection by 
copromicroscopy. However, these conventional methods have 
low sensitivity due to intermittent egg shedding and the inability 
to morphologically differentiate taeniid eggs, leading to substan-
tial underdiagnosis (Lightowlers et al., 2021. Int. J. Parasitol., 
51: 1167–1192). This study aimed to evaluate the diagnostic 
accuracy of coproantigen assay and fecal egg count (FEC) for 
detecting cestode infections in hunting dogs and to molecularly 
identify the presence of Echinococcus spp.
MATERIALS AND METHODS. The study was performed on 
466 hunting dogs. Individual FECs were carried out using the 
Mini-FLOTAC technique with saturated ZnSO₄ flotation medi-
um (specific gravity 1.350) (Cringoli et al., 2017. Nat Protoc., 
12:1723–1732). All samples were then shipped to IDEXX Lab-
oratories (Westbrook, ME, USA) and tested using the Fecal Dx™ 
Antigen Panel and, where indicated, the Echinococcus RealP-
CR™ Panel. Differences between tests were evaluated using 
McNemar’s test (p < 0.05).
RESULTS AND CONCLUSION. The overall cestode prevalence 
was 18.9% (88/466), with 18.5% (86/466) identified by copro-
antigen assay and 5.2% (24/466) by FEC (p < 0.001). For Di-
pylidium caninum, the coproantigen test identified 86 (18.5%) 
positive dogs, whereas FEC identified 21 (4.5%). Sixty-six dogs 
were coproantigen-positive/FEC-negative, 20 were positive 
by both methods, one was FEC-positive/coproantigen-nega-
tive, and 379 were negative by both methods (p < 0.001). Re-
garding Taenia spp., 3 (0.6%) samples tested positive by FEC. 
PCR analysis demonstrated the absence of Echinococcus 
spp. DNA in all tested dogs. FEC recommended anti-tapeworm 
treatment for 24 dogs, whereas the coproantigen assay suggest-
ed treatment for 86 dogs. Coproantigen testing provided high-
er sensitivity by detecting prepatent infections, while repeated 
fecal sampling remains necessary to increase the sensitivity of 
Mini-FLOTAC against intermittent egg shedding. The absence 
of Echinococcus spp. by PCR supports the positive impact of 
current training programs in Italy aimed at teaching hunters the 
importance of identifying and avoiding feeding dogs with high-
risk organs parasitized by Echinococcus cysts. However, the 
presence of Taenia infections suggests that smaller larvae of 
Taenia hydatigena in wild boar offal still go unnoticed and are 
accidentally fed to dogs. While hunter education reduces major 
zoonotic risks, combining coproantigen assays with molecular 
screening remains crucial to monitor cestode infections from a 
One Health perspective.
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NEGLECTED BUT WIDESPREAD: MOLECULAR EVIDENCE 
OF THE DISTRIBUTION AND GENETIC DIVERSITY OF 
KLOSSIELLA EQUI IN EUROPE
Francesco Buono1, Sára Lukšíková2, Ondřej Daněk2, Elisa 
Castaldo1, Stefan O. Rabei3, Eduardo Berriatua4, Pedro 
Sánchez4, Štěpán Bodeček5, Petr Jahn5, Mariel G. Pikemaat6, 
Elizabeth G. Zeldenrust7, Andrei D. Mihalca3, Gianpiero 
Sabatini8, Vincenzo Veneziano1, David Modrý2
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INTRODUCTION. Klossiella equi is the only known apicom-
plexan adeleorinid protist infecting the renal parenchyma of 
equids. Its monoxenous life cycle begins with ingestion of spo-
rocysts via contaminated feed or water; sporozoites migrate to 
the renal epithelium, where merogony, gametogony, and spo-
rogony occur, with sporocysts excreted in urine (Vetterling and 
Thompson, 1972. J. Parasitol., 58: 589–594). Infections are 
usually asymptomatic, but heavy burdens may cause renal tu-
bular rupture and lymphoplasmacytic interstitial nephritis. De-
spite its worldwide distribution, data from Europe are limited. 
This study aimed to assess the molecular prevalence of K. equi 
in European equids.
MATERIALS AND METHODS. Between 2023 and 2025, 284 kid-
ney samples were opportunistically collected during postmor-
tem examination from horses (277), mules (6), and one donkey 
across Italy (46), the Netherlands (100), Spain (30), Romania 
(96), and the Czech Republic (12). Additionally, 82 urine sam-
ples were obtained from a subset of horses from Spain (28), Ro-
mania (51), and the Czech Republic (3). Kidney tissue from the 
corticomedullary junction was sampled. Approximately 0.25 g 
of tissue was stored at −20 °C until DNA extraction. Urine sam-
ples (4–15 mL) were centrifuged at 1,500 rpm for 5 minutes, and 
up to 0.25 g of pellet was used for DNA isolation. Detection of 
K. equi DNA was performed by conventional PCR targeting the 
mitochondrial multicopy rRNA gene array (12S/16S), located 
between cytochrome c oxidase subunits 1 (COI) and 3 (COIII), 
using primers Api_LSUG_F and Haem_RNA_14_R (Léveillé et 
al., 2019. J. Parasitol., 105: 29). A subset of 38 positive sam-
ples was further analysed by PCR targeting partial COI and 
cytochrome b oxidase (cytB). A COI-based phylogenetic tree 
was constructed using unique Adeleorina sequences from Gen-
Bank. Cohen’s kappa (κ) was estimated to evaluate agreement 
between kidney and urine samples. Risk factors (country, age, 
and sex) were analysed using Fisher’s Exact Test.
RESULTS AND CONCLUSION. Klossiella equi DNA was de-
tected in 33.1% of the equids. Significant differences (p < 0.05) 
were observed among countries, with the highest prevalence 
in Spain (73.3%), followed by Italy (43.5%), the Netherlands 

MICROBIOTA CHARACTERIZATION OF LEISHMANIA 
INFANTUM-ASSOCIATED SKIN ULCERS IN DOGS USING 
SHOTGUN METAGENOMICS
Leucio Camara Alves, Maria Goretti Varejão da Silva, Maria de 
Lara Oliveira Lima, Roseane de Oliveira Feitosa, Andrea Paiva 
Botelho Lapenda de Moura, Carlos Adriano de Santana Leal
Federal Rural University of Pernambuco, Pernambuco, Brazil
Keywords: canine leishmaniasis; skin microbiome; shot-
gun metagenomics

INTRODUCTION. The skin of dogs harbors a wide diversity of 
bacteria that play an essential role in skin protection. Under-
standing this microbiota is important for elucidating its com-
position and behavior. In dogs positive for leishmaniasis and 
presenting ulcerative skin lesions, this microbial community 
may also exhibit increased bacterial abundance. Therefore, the 
present study aimed to characterize the microbiological profile 
of the skin of these animals using a metagenomic approach.
MATERIALS AND METHODS. Samples were collected from 10 
dogs using sterile plastic swabs and stored at −20 °C for subse-
quent analysis by shotgun metagenomics. The results from the 
10 samples revealed a total of 773,554 paired-end (PE) reads, 
of which 704,239 high-quality reads were obtained after quality 
control and sequence assembly. A minimum of 48,914 and an 
average of 70,424 clean reads were generated per sample.
RESULTS AND CONCLUSION. The results showed that most 
sequences were classified into four predominant phyla: Firmic-
utes, Proteobacteria, Bacteroidota, and Actinobacteriota, 
suggesting that cutaneous lesions in dogs with leishmaniasis 
harbor significant microbial diversity. Cluster analysis of taxo-
nomic abundance identified 41 taxa, together with their com-
plete taxonomic classification, indicating that the structure 
of the microbial community varies among individual animals. 
These findings raise important questions regarding the potential 
role of the microbiome in lesion development, its biological sig-
nificance, and its contribution to skin health in dogs. Thus, this 
study contributes to scientific advancement and may support 
improvements in clinical practice for the treatment of skin le-
sions associated with canine leishmaniasis.
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EVALUATION OF RECOMBINANT SALIVARY ANTIGEN 
OF PHLEBOTOMUS PERNICIOSUS AS AN EXPOSURE 
MARKER IN CATS FROM A LEISHMANIA INFANTUM 
ENDEMIC AREA
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Rocca1, Maria Ortensia Montella1, Gennaro Altamura1, Maria 
Paola Maurelli1, Iva Kolářová2, Petr Volf2, Gaetano Oliva1
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University of Naples Federico II, Naples, Italy; 2Department of 
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Czech Republic
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tum; cats

INTRODUCTION. Phlebotomus perniciosus females are 
among the main vectors of Leishmania infantum in southwest-
ern Europe (Ready, 2013. Annu Rev Entomol., 58: 227–250), 
and exposure to this sand fly has been associated with a higher 
risk of L. infantum infection in dogs and humans (Kostalova et 
al., 2015. PLoS Negl Trop Dis., 6:e0003855; Ortuño et al., 2022. 
Transbound Emerg Dis., 69: 1854–1864). To measure vector 
exposure, host antibody responses to sand fly salivary proteins 
serve as suitable markers, and the recombinant SP03B protein 
as antigen has emerged as a reliable alternative to P. pernicio-
sus salivary gland homogenate (SGH) in such assays (Kostalova 
et al., 2015. PLoS Negl Trop Dis., 6:e0003855). Although dogs 
are the main reservoir for L. infantum and play a pivotal role in 
disease transmission in endemic regions such as Italy, increas-
ing evidence supports the role of cats in the epidemiological cy-
cle (Pennisi et al., 2015. Parasites Vectors., 8:302; Foglia Man-
zillo et al., 2025. Pathogens., 14:1194; Cortese et al., 2025. 
Animals., 15:1801). This study evaluated the humoral immune 
response of cats against L. infantum and P. perniciosus.
MATERIALS AND METHODS. Blood samples were obtained by 
convenience sampling from 81 naturally exposed cats in south-
ern Italy. The study area is endemic for L. infantum, with docu-
mented circulation in cats (Pennisi et al., 2015. Parasites Vec-
tors., 8:302; Foglia Manzillo et al., 2025. Pathogens., 14:1194; 
Cortese et al., 2025. Animals., 15:1801), supporting the rele-
vance of feline studies. Anti-Leishmania IgG was detected by 
in-house indirect fluorescent antibody test (IFAT, cut-off ≥1:80). 
IgG against sand fly saliva was assessed by ELISA using SGH 
and the recombinant protein rSP03B (Kostalova et al., 2015. 
PLoS Negl Trop Dis., 6:e0003855). Sera were diluted 1:200, 
and results expressed as mean OD ×100 at 450 nm. Cut-offs 
were defined as mean + 3 SD of negative controls.
RESULTS AND CONCLUSION. A total of 21/81 cats were IF-
AT-positive (19 at 1:80 and 2 at 1:160), while 60/81 were neg-
ative. Median ELISA OD values were 21.9 (2.9–327.4) for SGH 
and 45.52 (2.9–424.80) for rSP03B (p < 0.05). Most IFAT-positive 
cats were SGH-positive (19/21); however, high SGH seroposi-
tivity was also observed in IFAT-negative cats (44/60). Discor-
dant results were observed for rSP03B in both IFAT-negative and 
IFAT-positive groups. A moderate correlation between SGH and 
rSP03B was found using Pearson’s test (r = 0.602, p < 0.001), in-
dicating limited agreement. No differences in anti-saliva IgG lev-
els were found between IFAT-negative and IFAT-positive cats for 
either rSP03B (p = 0.8739) or SGH (p = 0.2203), suggesting that 
exposure to P. perniciosus does not necessarily correlate with 
L. infantum infection. Although rSP03B is a promising mark-
er of exposure to P. perniciosus in dogs, it was not optimal in 
cats compared with SGH. Further studies are needed to identify 

(33.0%), Romania (17.7%), and the Czech Republic (16.7%). 
Cohen’s kappa was 0.5, suggesting moderate agreement (31.0% 
in kidneys and 25.6% in urine). No difference was observed 
according to sex (p = 1.00), whereas age was significant (p < 
0.001), with the highest prevalence in young adults (56.3%) and 
the lowest in foals (12.5%). A dominant “European haplotype” 
was identified across all countries; the remaining minor variants 
were restricted to Italy. The greatest divergence occurred in one 
donkey (Campania region) and one mule (Latium region). These 
findings confirm the widespread presence of K. equi in Europe-
an horses. Given its tropism for renal tubular epithelium and as-
sociation with inflammatory lesions, detection of K. equi should 
be considered in cases of equine nephropathies.
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HIGH PREVALENCE OF OCCULT DIROFILARIA IMMITIS 
INFECTIONS IN DOGS FROM ITALY AND GREECE
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INTRODUCTION. The heartworm Dirofilaria immitis affects 
dogs worldwide. The parasite is currently expanding its geo-
graphic distribution into both enzootic and previously free areas, 
posing significant challenges for diagnosis, control, and treat-
ment. In clinical practice, the occurrence of occult infections 
(i.e., infections without circulating microfilariae) represents a 
significant challenge for accurate diagnosis of canine dirofilario-
sis. This study aimed to evaluate the occurrence of occult infec-
tions caused by D. immitis in enzootic areas of Italy and Greece.
MATERIALS AND METHODS. In 2025, 400 dogs from Italy (n = 
200) and Greece (n = 200) were included according to pre-es-
tablished inclusion criteria. For each dog, signalment and an-
amnesis were recorded, a physical examination was performed, 
and a blood sample was collected. Samples were analyzed us-
ing the Knott’s test for microfilariae identification and the SNAP™ 
Leish 4Dx™ Test for D. immitis antigen (Ag) detection. Binomial 
logistic regression was performed to evaluate significant asso-
ciations (p < 0.05) between D. immitis positivity and selected 
risk factors.
RESULTS AND CONCLUSIONS: Forty-two (21%) and 69 (34.5%) 
dogs from Italy and Greece, respectively, tested positive for D. 
immitis by at least one diagnostic test, of which 50 (17 in Italy 
and 33 in Greece) had occult infections. Only six samples (1 in 
Italy and 5 in Greece) were negative for Ag detection but positive 
for microfilariae. Statistical analysis showed a significant asso-
ciation between D. immitis positivity and mixed-breed dogs (p 
< 0.001), as well as the presence of pale mucous membranes (p 
= 0.016). The SNAP Leish 4Dx Test revealed exposure to Ehrli-
chia spp., Anaplasma spp., and Leishmania infantum in 122 
(30.5%), 116 (29%), and 43 (10.75%) samples, respectively.
The present findings confirm that D. immitis is stably present 
in Italy and Greece, with a high infection rate. The observed 
statistical associations should be interpreted with caution, as 
they may reflect population composition and co-infections with 
other vector-borne pathogens detected by the point-of-care 
test, rather than true associations with D. immitis. The higher 
sensitivity of antigen tests compared with microscopic exam-
ination allowed the detection of a high number of occult infec-
tions (~45% of infected animals). These results underscore the 
importance of combining antigen assays with the Knott’s test to 
improve diagnostic accuracy, as recommended by the Ameri-
can Heartworm Society and the European Society of Dirofilar-
iosis and Angiostrongylosis. This integrated approach helps re-

more reliable P. perniciosus salivary biomarker(s) to support 
screening of cats as a neglected Leishmania host species.
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FELINE HEARTWORM DISEASE IN SARDINIA, ITALY: 
CLINICAL PRESENTATION AND DIAGNOSTIC CHALLENGES 
IN A CASE SERIES
Francesca Nonnis1, Emanuela Seu2, Pamela Zeinoun1, Lia 
Cavallo1, Andrea Corda1, Giovanni Furcas3, Paolo Agus3, 
Claudia Tamponi1, Antonio Scala1, Antonio Varcasia1
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INTRODUCTION. Feline heartworm disease (HWD) caused by 
Dirofilaria immitis is an underdiagnosed condition character-
ized by low parasite burden, prolonged pre-patent period, and 
transient or absent microfilaremia, factors that often lead to 
discordance among diagnostic tests. Cats may develop severe 
pulmonary lesions associated with immature or dying parasites, 
leading to heartworm-associated respiratory disease (HARD), 
which can be fatal (Pennisi et al., 2020. J Feline Med Surg., 22: 
442–451). In endemic areas for canine HWD such as Sardinia, 
data on feline infections remain limited. This study aimed to 
highlight the clinical variability of feline heartworm disease and 
to improve awareness of its occurrence in endemic settings.
MATERIALS AND METHODS. This case series describes six cats 
with D. immitis infection referred by veterinary clinics operat-
ing in Sardinia between 2025 and 2026. Cats were presented 
for routine clinical evaluation or investigation of non-specific 
clinical signs, and heartworm infection was subsequently diag-
nosed. Clinical, diagnostic, and follow-up data were collected. 
Diagnostic work-up included echocardiography, thoracic imag-
ing, antigen and antibody tests, and modified Knott test.
RESULTS AND CONCLUSION. Cats showed variable clinical 
presentations, ranging from asymptomatic infection to severe 
respiratory distress, dyspnoea, vomiting, and pleural effusion. In 
some cases, infection was incidentally detected during routine 
screening or unrelated clinical investigations. Echocardiograph-
ic evidence of D. immitis infection was observed in all cats. Se-
rological and parasitological results were frequently discordant: 
antigen positivity was observed in three cats, antibody positivity 
in four cats, while microfilaremia was detected in three animals, 
including one case that became positive only at follow-up. In 
one case, serological testing was not performed. Discordant 
profiles included antigen-negative but echocardiography-posi-
tive cats, as well as animals negative to all blood tests despite 
imaging evidence of infection, confirming the elusive nature of 
feline HWD. Clinical management was mainly symptomatic, in-
cluding corticosteroids, diuretics, and supportive therapy. Two 
cats died suddenly despite clinical management, highlighting 
the potential severity and unpredictable course of the disease. 
These findings emphasize the diagnostic challenges of feline 
HWD and support a multimodal diagnostic approach combin-
ing imaging techniques and antigen testing, as recommended by 
the American Heartworm Society and the European Society of 
Dirofilariosis and Angiostrongylosis. Given the absence of safe 
adulticidal treatments in cats, prevention remains the corner-
stone of disease control, and the use of macrocyclic lactones 
should be recommended, particularly in endemic areas such as 
Sardinia.
FUNDING: This study was funded by Boehringer Ingelheim Ani-
mal Health Italia.

duce the risk of false-negative results, avoids undiagnosed dogs 
in clinical practice, and prevents underestimation of prevalence 
in epizootiological surveys.
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PREVALENCE, MOLECULAR CHARACTERIZATION, AND 
RISK FACTORS OF GIARDIASIS IN LEBANON, MIDDLE EAST 
AND SARDINIA, ITALY
Pamela Zeinoun, Francesca Nonnis, Lia Cavallo, Sara Sechi, 
Muhammad Furqan Arshad, Isa Pitzalis, Erica Todde, Claudia 
Tamponi, Antonio Scala, Antonio Varcasia
Department of Veterinary Medicine, University of Sassari, Italy
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INTRODUCTION. Canine giardiosis is endemic in Sardinia (Pip-
ia et al., 2014. J Infect Dev Ctries., 8: 655–660) and Lebanon 
(Osman et al., 2016. PLoS Negl Trop Dis., 10:e0004496) and 
remains relevant within a One Health framework, as infected 
dogs can contaminate the environment (Tamponi et al., 2020. 
Am J Trop Med Hyg., 103: 1143–1149) and may carry zoonotic 
or host-adapted assemblages. This study aimed to assess prev-
alence, risk factors, and molecular characterization of Giardia 
duodenalis in dogs from both settings.
MATERIALS AND METHODS. In Sardinia, 780 faecal samples 
were collected between 2017 and 2025; in Lebanon, 295 sam-
ples were collected between 2023 and 2025. Copromicroscop-
ic examination was performed by centrifugal flotation in Sardin-
ia and passive flotation in Lebanon, both using zinc sulfate with 
specific gravity 1.200 and microscopic examination by light mi-
croscopy. A subset of positive samples was analysed by nested 
PCR targeting SSUrRNA, followed by Sanger sequencing for as-
semblage assignment. Statistical analyses evaluated associa-
tions between infection and host or management variables, with 
significance set at p < 0.05.
RESULTS AND CONCLUSION. Overall prevalence was 17.7% in 
Sardinia (138/780) and 14.6% in Lebanon. In Sardinia, infection 
was higher in young dogs (35.9%; 47/131) and was associated 
with pasty faeces (χ² = 13.65, p = 0.0010), while polyparasitism 
was frequent; sex (χ² = 4.38, p = 0.0363), breed (χ² = 0.96, p = 
0.3243), and living conditions (χ² = 0.20, p = 0.6603) showed 
weaker or no associations. In Lebanon, age was again a signifi-
cant factor (χ² = 11.71, p = 0.0084), and kennel housing showed 
the highest prevalence, with 26.9% positive dogs (18/67), 
whereas owned dogs showed 10.8% positivity (23/212), guard 
dogs 14.3% positivity (2/14), and hunting dogs were all negative 
(0/2). In Sardinia, where faecal consistency was recorded, dogs 
with normal stools showed 16.3% positivity (117/717), pasty 
faeces 37.8% (17/45), and diarrhoeic stools 22.2% (4/18). Mo-
lecular analysis in Sardinia identified assemblages C and D, with 
predominance of assemblage D, whereas all successfully typed 
isolates in Lebanon belonged to assemblage D and no zoonot-
ic assemblages A or B were detected. These findings indicate 
that young dogs, especially those housed in kennels or intensive 
management systems, represent the main reservoir of infection, 
and that the circulating genotypes in the studied populations are 
predominantly canine-specific with limited direct zoonotic po-
tential.
FUNDING: This study was funded by “Carefree with our pets: 
preventing zoonosis in kids with an edutainment approach” CUP 
J53D23014140001; codice identificativo P2022EHFA9 – Bando 
PRIN 2022 PNRR – Decreto Direttoriale n.1409 del 14-09-2022.

HOW A PARASITE MASKS A VIRUS: 
AELUROSTRONGYLUS ABSTRUSUS-DRIVEN 
IMMUNOMODULATION AND FALSE FIV 
SERONEGATIVITY IN THE CAT
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INTRODUCTION. Helminths actively modulate host immunity 
through Th2 polarisation, regulatory T-cell induction, and poly-
clonal B-cell activation. Their capacity to suppress antigen-spe-
cific humoral responses against concurrent pathogens under 
natural field conditions is poorly documented. We report a lon-
gitudinal, electrophoretically confirmed case of Aelurostrongy-
lus abstrusus-driven suppression of FIV-specific antibody pro-
duction, documented by concurrent positive PCR and negative 
ELISA results in a naturally infected cat.
MATERIALS AND METHODS. A 7-year-old male cat presenting 
with severe respiratory signs underwent thoracic radiography, 
echocardiography, complete haematology, biochemistry, thy-
roid function testing (T4), and urinalysis (IDEXX ProCyte One, 
Catalyst One, SediVue, VetLab UA), faecal examination (Baer-
mann technique), FIV/FeLV/Dirofilaria immitis serology (IDEXX 
SNAP Pro), and FIV PCR on EDTA whole blood (IDEXX Labora-
tories, Leipzig). Follow-up haematology and FIV serology were 
performed, and serum protein electrophoresis (IDEXX Labora-
tories, Leipzig) was conducted.
RESULTS AND CONCLUSION. Faecal examination confirmed 
massive A. abstrusus infestation. Haematology revealed 
non-regenerative anaemia (haematocrit 26.6%), neutropenia 
(1.46 K/µL), hypoalbuminaemia (2.6 g/dL), and marked hyper-
globulinaemia (globulins 7.0 g/dL; A/G ratio 0.4). FIV ELISA was 
negative, whereas FIV PCR on EDTA whole blood was positive 
on the same date, confirming active infection in the absence of 
detectable specific antibodies. After eprinomectin treatment 
and complete parasitological cure (mid-June 2025), follow-up 
ELISA returned FIV positive (149 days after the initial test). Elec-
trophoresis confirmed polyclonal hypergammaglobulinaemia 
(gamma 3.65 g/dL; reference range 0.6–1.9). Repeat haema-
tology showed neutrophil normalization (3.48 K/µL) alongside 
worsening anaemia (haematocrit 16.5%), dissociating para-
site-dependent from FIV-dependent myelosuppression. This 
case documents a key immunological paradox: concurrent 
positive FIV PCR and negative ELISA demonstrate that massive 
polyclonal immunoglobulin production can coexist with com-
plete failure of antigen-specific antibody responses. Forced Th2 
polarisation, Treg activity, and polyclonal antigenic competition 
rendered a concurrent viral infection serologically invisible. Par-
asitological cure acted as a controlled removal experiment, with 
specific humoral competence restored after four months. These 
findings provide direct field evidence that A. abstrusus can sub-
vert host antigen-specific immunity, with direct implications for 
serological diagnostics in helminth-coinfected hosts.
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CIRCULATION OF LEISHMANIA INFANTUM IN PET 
AND SHELTER DOGS: A THREE-YEAR STUDY IN THE 
PROVINCE OF ROME, ITALY
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INTRODUCTION. Canine leishmaniosis (CanL) is a zoonot-
ic vector-borne disease caused by the intracellular protozoan 
Leishmania infantum, responsible for both visceral and cuta-
neous leishmaniasis in humans. Dogs represent the main res-
ervoir host, and infection is transmitted by phlebotomine sand 
flies. CanL is endemic in Italy, particularly in the central and 
southern regions, including Lazio. A previous study in this area 
estimated a marked difference in seroprevalence between ken-
nel dogs (7.3%; 95% CI: 6.8–7.8) and pet dogs (74.3%; 95% CI: 
70.8–77.6) (Rombolà et al., 2021. PLoS ONE., 16:e0244923), 
suggesting distinct epidemiological roles for each population. In 
this context, the present study aimed to investigate L. infantum 
circulation in the province of Rome (Lazio region), analysing se-
ropositivity to L. infantum in shelter and pet dogs over a three-
year period.
MATERIALS AND METHODS. A retrospective study (2021–
2023) was performed to assess the annual seropositivity rate 
of L. infantum in pet and shelter dogs in the province of Rome. 
Ninety-five percent confidence intervals (95% CI) were calcu-
lated using the Wald method, applying a finite population cor-
rection (Thrusfield and Christley, 2018. Veterinary Epidemiolo-
gy, John Wiley & Sons, Oxford, pp. 270–295). Serological results 
for pet dogs, tested during routine screening or clinical suspi-
cion of CanL, were provided by a private diagnostic laboratory 
(CDVet Research, Rome). Shelter dog data derived from routine 
admission health checks submitted to the Istituto Zooprofilatti-
co Sperimentale Lazio e Toscana. Serological status was deter-
mined by indirect immunofluorescence antibody testing (IFAT) 
using a cut-off titre of 1:80 (Solano-Gallego et al., 2011. Parasit 
Vectors., 4:86). Only dogs with a microchip identification num-
ber were included in the analysis. To avoid pseudo-replication, 
yearly samples from the same dog were merged, assigning pos-
itivity if any test result was positive.
RESULTS AND CONCLUSION. Data from 25,330 pet dogs 
(2021: 4,877; 2022: 8,565; 2023: 11,888) showed annual sero-
positivity rates of 30% [95% CI: 28.7%–31.3%], 43% [95% CI: 
41.97%–44.05%], and 30% [95% CI: 29.2%–30.8%], respec-
tively. Among the 4,621 shelter dogs sampled on admission 
(2021: 1,966; 2022: 1,800; 2023: 1,658), seropositivity rates 
were 9% [95% CI: 7.3%–10.0%], 11% [95% CI: 9.8%–13.02%], 
and 13% [95% CI: 10.9%–14.3%], respectively. These findings 
highlight sustained exposure to Leishmania in the province of 
Rome, confirming widespread parasite circulation. The higher 
seropositivity observed in pet dogs is likely influenced by se-
lection bias, as most animals were sampled due to suspected 
CanL. However, consistent sampling supports reliable temporal 
trend analysis. This study provides a baseline for future investi-
gations aimed at monitoring prevalence and identifying environ-

PREVALENCE, MORPHOLOGICAL TRAITS AND 
MOLECULAR CHARACTERIZATION OF PARASITES IN 
CAPTIVE-BRED PET REPTILES IN ITALY
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INTRODUCTION. The exotic pet trade has led to an increasing 
number of reptiles being kept as companion animals. This trend 
raises concerns for animal and public health, particularly due 
to the presence of non-native parasites that may go unnoticed. 
In captive reptiles, parasites are often associated with non-spe-
cific clinical signs, underscoring the importance of including 
coprological tests as part of routine veterinary care (Murray et 
al., 2025. Int J Parasitol Parasites Wildl., 26:101039). Despite 
growing scientific interest, knowledge of reptile parasites re-
mains limited, with data being particularly scarce in Italy.
MATERIALS AND METHODS. From October 2024 onwards, 
a study has been conducted on faecal samples from pet rep-
tiles to investigate the prevalence of major parasites. To date, 
a total of 288 animals have been included, comprising 71 che-
lonians, 91 snakes, and 126 lizards. Each animal underwent a 
veterinary examination including completion of an anamnesis 
form covering origin, management, nutrition, health status, and 
previous diagnostic tests, together with inspection for ectopar-
asites. All animals were captive-bred and born (CBB). A faecal 
sample was collected from each animal and analysed using the 
Mini-FLOTAC® dual technique with two flotation solutions: FS2 
(NaCl; s.g. = 1.200) and FS7 (ZnSO₄; s.g. = 1.350) (Cringoli et al., 
2017. Nat Protoc., 12:1723–1732). When adult parasites were 
found, morphological identification was complemented with 
PCR when necessary. Standardized measurements (length and 
width) were recorded for the main eggs and oocysts of identified 
parasites.
RESULTS AND CONCLUSION. Of the 288 samples analysed, 
160 (55.5%) tested positive for at least one parasitic taxon, 
with 45 (28.1% of positives) showing multiparasitism. The 
most commonly detected parasites were Oxyurida (148/288; 
51.4%), affecting lizards (84/126; 66.6%), with a mean egg ex-
cretion of 1,841 UPG; followed by coccidia (31/288; 10.8%), 
which were also predominantly found in lizards (26/126; mean 
OPG: 113,960). Lower prevalences were observed for Ascaridi-
da (7/288; 2.4%) and Strongyloides spp. (6/288; 2.1%), both 
primarily affecting chelonians (6/71 and 4/71, with mean values 
of 510 UPG and 25 UPG, respectively). Eggs of a cyclophyllidean 
cestode were detected in a single lizard sample and were con-
firmed as belonging to the genus Oochoristica sp. by molecular 
analysis. The only ectoparasites identified were five Hyalomma 
aegyptium collected from four specimens of Testudo graeca. 
This study provides data on parasite prevalence in captive-bred 
reptiles, revealing high infection rates. It also highlights the value 
of combining copromicroscopic, morphological, and molecu-
lar diagnostics for parasite identification. Further analyses are 
needed to fully assess the epidemiology of parasitic infections 
in pet reptiles, as the research is still ongoing.
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EXOTIC FILARIASIS IN SWITZERLAND: A CASE OF 
BRUGIA SP. INFECTION IN AN IMPORTED DOG
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INTRODUCTION. The increasing international movement of pets 
poses a risk for introducing exotic pathogens into non-endemic 
regions. Approximately 25,000 dogs are imported into Switzer-
land annually, serving as potential reservoirs for rare infections.
MATERIALS AND METHODS. This report describes the clinical 
case of a 13-year-old mixed-breed male dog imported from In-
dia presenting with severe generalized dermatological lesions 
including alopecia, crusts, and pustules, as well as lethargy and 
reluctance to walk. Clinical examination, thoracic radiography, 
abdominal ultrasonography, and haematological, histopatholog-
ical, cytological, and bacteriological analyses were performed. In 
addition, serological and/or molecular testing for canine mono-
cytic ehrlichiosis, Lyme borreliosis, anaplasmosis, dirofilariasis, 
angiostrongylosis, and leishmaniosis was carried out.
RESULTS AND CONCLUSION. Diagnostic investigations re-
vealed neutrophilic leucocytosis, mild hyperglobulinaemia 
with hypoalbuminaemia, elevated C-reactive protein, cytolog-
ical findings consistent with immune-mediated polyarthritis, 
and marked splenomegaly. Splenic fine-needle aspirates and 
a blood filtration test revealed sheathed microfilariae. Further 
characterization using acid phosphatase staining showed a 
characteristic “four-point staining pattern”. Molecular identi-
fication by PCR (cox1 gene) and sequencing revealed 100% 
identity with Brugia spp. sequences previously reported from 
human cases in Sri Lanka. Histopathological examination of 
skin biopsies showed pustular, crusting neutrophilic dermatitis 
with marked acantholysis, supporting a diagnosis of pemphigus 
foliaceus. No other infectious agents were detected. Treatment 
included management of secondary skin infections and macro-
cyclic lactones. Initial therapy with weekly moxidectin/imidaclo-
prid (spot-on) failed to eliminate microfilaraemia after two doses 
and was therefore replaced by ivermectin (0.2 mg/kg body weight 
SC every 2 weeks). Doxycycline-niacinamide treatment was ini-
tiated but discontinued after two weeks because of gastrointes-
tinal adverse effects. Due to the concurrent filarial infection, im-
munosuppressive therapy for pemphigus foliaceus was avoided; 
only oral anti-inflammatory prednisolone (0.5 mg/kg/day PO for 2 
months) was administered for concurrent polyarthritis and was 
later discontinued because of polyuria and polydipsia, without 
recurrence of lameness. Oclacitinib (16 mg BID PO) was sub-
sequently introduced for 4 weeks. Dermatological lesions pro-
gressively improved, and microfilariae were no longer detected at 
follow-up examinations 2 and 3.5 months after initiation of iver-
mectin treatment. This case highlights the importance of screen-
ing imported dogs for exotic filarial parasites such as Brugia spp. 
(causative agents of lymphatic filariasis and elephantiasis). It 
also suggests a possible link between parasitic infection and the 
triggering of secondary immune-mediated conditions such as 
pemphigus foliaceus and immune-mediated polyarthritis.

mental and lifestyle-related risk factors driving canine exposure, 
in order to evaluate control strategies and define clinical indica-
tors for sampling within a One Health context.
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of a Piano Assistenza Parasitologica Cani Caccia (PAPCC) 
to guide treatment necessity and help limit the development of 
anthelmintic resistance.

EFFICACY OF DRONTAL® TASTY AND HELMINTH CONTROL 
PRACTICES IN HUNTING DOGS IN SOUTHERN ITALY
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INTRODUCTION. Hunting dogs are at higher risk of intestinal hel-
minth infections compared with family dogs due to environmen-
tal exposure, hunting activities, and close contact with wildlife. 
Certain management practices, including fecal analysis, regu-
lar deworming, and post-treatment evaluations, are required in 
hunting dogs to maintain their health and working performance 
(Humak et al., 2025. Parasit Vectors., 18:377). The aim of this 
study was to evaluate the efficacy of Drontal® Tasty for the treat-
ment of intestinal helminths in hunting dogs in southern Italy 
and to assess current endoparasite control practices.
MATERIALS AND METHODS. A total of 387 hunting dog fecal 
samples were pre-screened across the Campania and Basilica-
ta regions. Individual fecal egg counts (FECs) were performed 
using the Mini-FLOTAC technique with ZnSO₄ as flotation me-
dium (specific gravity: 1.350) (Cringoli et al., 2017. Nat Protoc., 
12:1723–1729). Dogs were treated if FEC ≥50 EPG for intesti-
nal nematodes or positive for cestodes. Overall, 142 dogs were 
treated with Drontal® Tasty and monitored at day 0 (D0), day 
7 (D7), and day 14 (D14). Following treatment, each dog was 
observed for 30 minutes for the onset of adverse reactions. 
Treatment efficacy was calculated based on the fecal egg count 
reduction test, with threshold efficacy set at ≥90% (Beugnet et 
al., 2022. Vet Parasitol., 312:109815). A total of 230 question-
naires were collected to assess current endoparasite control 
plans.
RESULTS AND CONCLUSION. Clinically, no adverse reactions 
were observed in any treated dogs. Anthelmintic efficacy at D7 
was 99.2% for Toxocara canis, 100% for Toxascaris leonina, 
99.6% for Ancylostomatidae, and 81.7% for Trichuris vulpis. 
Out of 23/142 (16.2%) dogs positive for Dipylidium caninum 
at D0, none remained positive after treatment at D7. A total 
of 5/142 (3.5%) dogs tested positive for Taeniidae eggs at D0, 
and only 1/5 (20.0%) remained positive at D7 after treatment. 
Anthelmintic efficacy at D14 was 99.7% for T. canis, 100% for 
T. leonina, 100% for Ancylostomatidae, and 88.6% for T. vul-
pis. The dog still positive for Taeniidae at D7 tested negative 
at D14. The most commonly used active principles against 
endoparasites were the combination febantel–pyrantel–prazi-
quantel (61.7%), followed by milbemycin oxime–afoxolaner 
(16.5%) and moxidectin–pyrantel (9.6%). Questionnaire sur-
veys revealed that 93.0% of dogs were treated simultaneously 
rather than individually (7.0%). All dogs were treated against 
endoparasites; most dogs (64%) were treated 1–2 times/year, 
while 36% were treated more than twice/year. While prophylac-
tic anthelmintic treatment of newly introduced dogs was very 
common (77.4%), quarantine procedures for new arrivals were 
frequently neglected (42.2%). Drontal® Tasty was well tolerated 
and effective against the main nematodes and cestodes infect-
ing hunting dogs. The survey results support the development 



Awards 
Oral communications 
Poster

Parasitic Diseases in
Livestock Animals



AWARD

178

SEROSURVEY ON SARCOCYSTIS SPP. INFECTION IN 
SOUTH AMERICAN CAMELIDS IN ITALY
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INTRODUCTION. Protozoa of the genus Sarcocystis are obli-
gate heteroxenous parasites with a prey–predator life cycle in-
volving carnivorous definitive hosts and herbivorous intermedi-
ate hosts. South American camelids (SACs), including alpacas 
and llamas, can serve as intermediate hosts for two species, S. 
aucheniae and S. masoni, whose life cycle is not fully eluci-
dated; however, canids are known experimental definitive hosts 
(Wieser et al., 2024. Pathogens., 13(3):196). These infections 
are widely documented in endemic areas of South America, 
whereas data from Europe are lacking. Although infections are 
often subclinical, Sarcocystis spp. may cause economic loss-
es due to the repulsive appearance of infected meat and may 
represent a potential threat for animal health and food safety. In 
addition, the increasing interest in SAC farming and meat pro-
duction in Europe highlights the need for epidemiological data. 
This study investigated the seroprevalence of Sarcocystis spp. 
in SACs in Italy and identified potential risk factors associated 
with infection.
MATERIALS AND METHODS. A total of 506 serum samples 
(486 alpacas and 20 llamas) were collected from 38 sampling 
sites across Italy during routine veterinary examinations. Epide-
miological data, including age, sex, and management practices, 
were recorded, and a structured questionnaire was adminis-
tered to animal owners to assess potential risk factors. Sera 
were analysed for antibodies against Sarcocystis spp. using 
an indirect fluorescent antibody test (IFAT), with a cut-off titre 
of 1:25. Positive samples were further tested at 1:50 and 1:100 
dilutions. Statistical analysis was performed using generalized 
linear mixed models, with sampling site included as a random 
effect and age as an effect-modifying variable. Associations be-
tween seropositivity and explanatory variables were assessed, 
and multivariable models were developed to identify significant 
risk factors.
RESULTS AND CONCLUSION. Overall, 15.2% (77/506) of the 
animals tested seropositive for Sarcocystis spp., with a prev-
alence of 14.4% (70/486) in alpacas and 35.0% (7/20) in lla-
mas. Seropositivity increased significantly with age, suggesting 
cumulative exposure over time. No significant association was 
found with sex. The presence of dogs and their access to stables 
and/or pastures were identified as risk factors, supporting their 
potential role in the parasite life cycle. This study provides the 
first serological evidence of Sarcocystis spp. infection in SACs 
in Italy, suggesting the circulation of these protozoa in Europe. 
The findings highlight the importance of implementing surveil-
lance programs and improving biosecurity measures, particu-

AN INTROGRESSED GALECTIN-LIKE PROTEIN IS A 
CANDIDATE DRIVER OF THE HUMAN TROPISM IN THE 
INTESTINAL PARASITE CRYPTOSPORIDIUM
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INTRODUCTION. Cryptosporidium spp. are protozoan para-
sites that cause diarrhoeal disease worldwide, representing a 
significant public health concern, particularly in young children 
and immunocompromised individuals. In humans, cryptospo-
ridiosis is predominantly caused by the human-specific Cryp-
tosporidium hominis and by Cryptosporidium parvum. The 
latter has traditionally been considered a zoonotic species with 
a marked host preference for ruminants and a major role in wa-
terborne and foodborne transmission. However, the recently de-
scribed subspecies C. parvum anthroponosum appears to be 
restricted to humans, suggesting a more complex epidemiology.
MATERIALS AND METHODS. To investigate the evolution of C. 
p. anthroponosum and elucidate the molecular constraints un-
derlying its human tropism, we conducted a multifaceted analy-
sis integrating phylogenomics, population genetics, and protein 
structural modelling. We first generated novel whole-genome 
sequences from West African samples of C. p. anthropono-
sum and analysed them together with all sequences already 
available from East Africa, Europe, North America, and Asia. 
Phylogenomic analyses showed that all C. p. anthroponosum 
isolates clustered strongly together, forming the sister clade of 
zoonotic C. parvum. The phylogenetic variation within C. p. 
anthroponosum did not show a clear geographic structure, re-
sembling the human-associated species C. hominis. Investiga-
tion of host adaptation signatures revealed evidence of ancestral 
introgression with C. hominis present in all C. p. anthropono-
sum isolates. This introgression involved a single gene encoding 
an extracellular galectin-like protein. Using AlphaFold-Multimer 
structural prediction, we identified a high-confidence protein–
protein interaction between this parasite galectin-like protein 
and human insulin-degrading enzyme (IDE), a key metabolic reg-
ulator controlling insulin availability and glucose homeostasis.
RESULTS AND CONCLUSION. Given the established role of 
insulin metabolism in parasite proliferation and the document-
ed metabolic differences between humans and ruminants, the 
parasite galectin–human IDE interaction may enable C. p. an-
throponosum to exploit human-specific metabolic pathways 
while rendering it maladapted to ruminant hosts. These findings 
provide a testable mechanistic hypothesis for C. p. anthropo-
nosum host specificity. Experimental validation of this interac-
tion will be critical to confirm its role in human adaptation and to 
evaluate its implications for Cryptosporidium biology.
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MATERNAL VACCINATION AGAINST CRYPTOSPORIDIUM 
PARVUM IN DAIRY CALVES: DIRECT EFFECT OR PROXY 
FOR IMPROVED MANAGEMENT?
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INTRODUCTION. Neonatal calf diarrhea (NCD) remains a ma-
jor source of economic loss in dairy production, with Crypto-
sporidium parvum representing a ubiquitous and zoonotically 
relevant enteropathogen. Control is particularly challenging due 
to the environmental persistence and immediate infectivity of 
oocysts, which ensure continuous exposure of neonatal calves, 
making management the primary control strategy.
MATERIALS AND METHODS. This study investigated the oc-
currence of Cryptosporidium spp. in dairy farms in Northern 
Italy and evaluated the association between maternal vacci-
nation and infection risk under field conditions. Between June 
16 and June 27, 2025, 160 faecal samples were collected from 
calves across 31 farms in the provinces of Parma and Reggio 
Emilia and analysed using carbolfuchsin-stained smears. Over-
all prevalence reached 67.5% (108/160), confirming endemic 
circulation within the study area, while PCR analysis identified 
C. parvum as the predominant species.
RESULTS AND CONCLUSION. A marked difference was ob-
served according to maternal vaccination status: calves born to 
vaccinated dams (n = 43) showed a substantially lower infec-
tion rate compared with those from unvaccinated dams (11.6% 
vs 60.7%), corresponding to a strong reduction in the odds of 
infection (OR = 0.085; 95% CI: 0.031–0.232; Fisher’s exact test, 
p < 0.0001). Although infection was not fully prevented, calves 
from vaccinated dams showed improved faecal scores and a 
tendency toward reduced oocyst shedding, suggesting a milder 
clinical course and lower potential for environmental contam-
ination. However, these clinical and parasitological outcomes 
were not systematically quantified and should be addressed in 
future studies through standardized faecal scoring and quanti-
tative assessment of oocyst excretion. These results should be 
interpreted with caution, as management-related confounding 
is likely. Farms implementing vaccination protocols may also 
apply more consistent and effective colostrum management 
practices, particularly regarding timing, volume, and quality, 
which are critical for passive immunity transfer. In this con-
text, maternal vaccination may not only contribute to improved 
health outcomes, but also reflect an overall higher standard of 
herd management. Taken together, maternal vaccination ap-
pears to contribute to disease mitigation under field conditions, 
although its independent effect cannot be fully disentangled 
from management factors. In endemic dairy systems, it should 
therefore be considered within an integrated control strategy, 
in which optimal colostrum management remains the key de-
terminant of calf health. Importantly, even partial reductions in 
infection pressure may translate into meaningful decreases in 
environmental contamination and zoonotic risk, supporting the 
inclusion of maternal vaccination in integrated One Health-ori-
ented control programs.

larly regarding dog management. Further research is needed to 
clarify the species involved and the role of definitive hosts, as 
well as to assess the potential impact on animal health and food 
safety within the context of a SAC meat supply chain.
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SHEEP AND GOATS FROM DIFFERENT AFRICAN AGRO-
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INTRODUCTION. Ruminant endoparasites are ubiquitous and 
represent a major concern for herders, particularly in free-rang-
ing production systems, which are widespread in Africa. Their 
distribution and impact vary according to ecological charac-
teristics and seasonality. This study comparatively analysed 
data on sheep and goat endoparasites across five different 
agro-ecologies (temperate highland = A, temperate midland = 
B, temperate lowland = C, semiarid = D, arid = E), encompassing 
three African countries (Mauritania, Senegal, and Ethiopia).
MATERIALS AND METHODS. Samplings were performed be-
tween 2016 and 2024 within the framework of different re-
search and development projects. A total of 771 faecal samples 
were collected from goats (A = 175, B = 119, C = 171, D = 129, E 
= 177) and 786 from sheep (A = 249, B = 166, C = 244, E = 127). 
Samples were examined using a quantitative copromicroscopic 
technique (McMaster). Within each host species, the influence 
of environmental (agroecology, season, management) and indi-
vidual (age, sex) factors on prevalence and oocyst/egg output 
values were analysed through descriptive statistics and statis-
tical tests.
RESULTS AND CONCLUSION. Coccidian protozoa (Eimeria 
spp.) and different helminthic taxa (Strongylida, Trichuroidea, 
Strongyloides, Skrjabinema, and Cestoda) were found in both 
host species. Coccidia and strongylids showed medium to 
high prevalence and output values across all agro-ecologies in 
sheep. A similar trend was observed in goats in most agro-ecol-
ogies, although strongylids showed low prevalence (5.6%) and 
very low mean output (9.0 EPG) in the arid area (Mauritania). 
Other taxa were found sporadically, with Strongyloides and 
Cestoda reaching medium values (prevalence >15%; mean out-
put >100 EPG) in a few temperate areas (Ethiopia). The lowest 
parasite richness (4 taxa in goats, 2 taxa in sheep) was record-
ed in the arid area. Strongylids were the only taxon significantly 
influenced by seasonality, with lower prevalence during the dry 
season in both goats (p < 0.001, Chi-squared test) and sheep (p 
< 0.001). Similarly, their burdens were significantly higher during 
the wet season (mean output 1,220 EPG in goats and 2,193 EPG 
in sheep) compared with the dry season (185 EPG in goats and 
316 EPG in sheep). Coccidia were clearly influenced by man-
agement in the arid area, with higher burdens in semi-confined 
systems. Overall, no taxon was significantly influenced by sex or 
age. In conclusion, coccidia and strongylids confirmed their ma-
jor relevance among gastrointestinal parasites in all agro-ecol-
ogies, although arid environments strongly reduced strongylid 
survival. Parasite dynamics were influenced by the investigat-
ed factors, showing differences among taxa. These dynamics 
should be considered for the implementation of appropriate 
control strategies, using taxon-specific drugs only when parasite 
burdens may affect host health, through targeted and, whenever 
possible, selective treatments.

EFFECTS OF GASTROINTESTINAL NEMATODES AND 
THEIR ANTHELMINTIC CONTROL ON PRODUCTIVE AND 
REPRODUCTIVE PERFORMANCE OF SARDA EWE LAMBS
Marco Acciaro1, Andrea Frongia1, Mauro Decandia1, Valeria 
Giovanetti1, Lia Cavallo2, Carlo Carta2, Francesca Nonnis2, 
Claudia Tamponi2, Antonio Varcasia2, Antonio Scala2
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INTRODUCTION. Gastrointestinal nematodes (GIN) pose sig-
nificant health and economic challenges in dairy sheep, exac-
erbated by increasing anthelmintic resistance (Maurizio et al., 
2023. Parasitology., 150: 1105-1118). However, productive 
and reproductive thresholds justifying treatment in replacement 
ewe lambs remain unclear. This study evaluated the long-term 
effects of natural GIN infection and anthelmintic treatment on 
reproductive and productive performance of Sarda ewe lambs 
under semi-intensive management.
MATERIALS AND METHODS. The study was conducted from 
July 2023 to July 2024 on a group of 78 replacement Sarda ewe 
lambs (7–8 months old), stratified according to faecal egg count 
(FEC) into three classes: <1000, 1001–2500, and >2500 eggs 
per gram (EPG). Approximately half of the animals received iver-
mectin (200 μg/kg). Parasitological monitoring was conducted 
at three time points (T0, T1, and T2). Reproductive performance 
(fertility, conception rate, twinning rate, lamb weight at birth), 
growth (average daily weight gain), body condition score (BCS), 
dag score, milk yield, milk composition, and lactation persisten-
cy were recorded and analysed.
RESULTS AND CONCLUSION. The nematode community was 
predominantly composed of Trichostrongylus and Telador-
sagia spp. Although mean EPG values consistently exceeded 
650 in untreated animals, no significant effects were observed 
on fertility, conception rate, twinning rate, lamb weight at birth, 
milk yield, milk composition, or lactation persistency (P > 0.05). 
The only effects observed in this study were limited to reduced 
BCS at lambing in untreated animals with FEC >1000 EPG and 
to growth rate, which was positively influenced by anthelmintic 
treatment in animals with EPG >1000 (P < 0.05). Dag score was 
not significantly affected. Under optimal nutritional and hous-
ing conditions, subclinical GIN infections in growing Sarda ewe 
lambs did not impair reproductive or productive performance, 
even above common EPG treatment thresholds. It is plausible 
that, in the ewe lambs included in this study, carefully balanced 
diets in both quantity and quality, combined with the absence 
of stress factors (e.g., overcrowding and inadequate night shel-
ter conditions), may have contributed to the establishment and 
maintenance of a state of resilience in untreated animals. An-
thelmintic treatment mainly improved growth and body condi-
tion in heavily infected animals.
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control strategies in the country. Findings obtained within the 
project reveal that bovine besnoitiosis is widely distributed in It-
aly and also occurs in donkeys, while the potential involvement 
of sympatric domestic herbivores and wild mesocarnivores in 
the parasite life cycle remains to be fully elucidated. Integrat-
ing epidemiological, molecular, and entomological datasets will 
enable robust risk-factor modelling and support the develop-
ment of updated recommendations for diagnosis, surveillance, 
and control.

UPDATES ON BOVINE BESNOITIOSIS IN ITALY: 
EPIDEMIOLOGICAL, MOLECULAR AND ENTOMOLOGICAL 
INSIGHTS FROM A NATIONAL RESEARCH PROJECT
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INTRODUCTION. Bovine besnoitiosis, caused by the cyst-form-
ing apicomplexan Besnoitia besnoiti, is an emerging disease of 
cattle in Europe. In Italy, knowledge of its epidemiology is still 
limited and based on a few scattered studies. The PRIN 2022 
project BESNOBIT was launched to fill these gaps by integrat-
ing epidemiological, molecular, and entomological approaches, 
with the aim of developing evidence-based national guidelines 
for disease control.
MATERIALS AND METHODS. A nationwide sero-epidemio-
logical survey was carried out on 1,836 cattle from 175 farms 
to estimate the prevalence and geographical distribution of B. 
besnoiti. To assess veterinarians’ awareness of the disease, 
an anonymous online questionnaire was disseminated through 
provincial veterinary associations and project communication 
channels. Sympatric domestic species (437 donkeys, 280 wa-
ter buffaloes, and 486 alpacas) were included to evaluate their 
role as intermediate hosts. Species-specific serological pro-
tocols were optimized for each species. Tissue samples from 
clinically suspected cattle and donkeys were collected for mo-
lecular confirmation and preliminary genotyping. Wildlife inves-
tigations targeted potential definitive hosts through the analysis 
of 195 faecal samples from red foxes and wildcats. Longitudinal 
entomological surveys were performed in four farms in Lom-
bardy and Basilicata (2024–2025), using traps for muscids and 
tabanids.
RESULTS AND CONCLUSION. Overall, 16.3% of cattle and 
30.3% of farms tested seropositive, with marked geographical 
heterogeneity: lower prevalence in northern (6.1%) and central 
Italy (3.5%), and higher values in southern Italy (39.4%) and Sic-
ily (19.1%). The questionnaire, completed by 156 veterinarians, 
revealed heterogeneous knowledge levels and highlighted the 
need for harmonized control measures. Among sympatric spe-
cies, donkeys showed 9.8% seropositivity in 26.5% of farms, 
while water buffaloes and alpacas displayed no evidence of 
infection. Molecular analyses enabled preliminary genotyping 
of Italian isolates. All wildlife faecal samples tested negative 
by ITS-1 qPCR; serological analyses are ongoing to support 
the molecular data. Morphological and molecular analyses of 
insects collected during entomological surveys are ongoing to 
determine their contribution to the mechanical transmission of 
B. besnoiti. BESNOBIT has substantially advanced the under-
standing of the epidemiology of bovine besnoitiosis in Italy and 
provides the first comprehensive evidence base for sustainable 
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Coproantigen test results should be carefully interpreted, as 
they may overestimate positivity rates compared with immu-
nofluorescence and PCR. Control measures against intestinal 
protozoa in cattle should be implemented, currently relying on 
rigorous hygiene, appropriate antiparasitic treatment, and vac-
cination against C. parvum.

OCCURRENCE OF CRYPTOSPORIDIUM, GIARDIA 
AND EIMERIA IN CATTLE FARMS OF NORTHERN AND 
CENTRAL ITALY
Simone Morelli1, Sandra Wiedermann2, Donato Traversa1, 
Antonio Frangipane di Regalbono3, Barbara Paoletti1, Pietro 
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INTRODUCTION. The enteric protozoa Cryptosporidium, Giar-
dia, and Eimeria cause diarrhea in cattle, impairing animal 
health and leading to considerable economic losses. Calves 
can also be infected with zoonotic strains of Cryptosporidium 
and Giardia. This study evaluated the occurrence and clinical 
impact of these protozoan infections in dairy farms in northern 
and central Italy. The circulation of zoonotic Cryptosporidium 
subtypes was also investigated.
MATERIALS AND METHODS. A total of 200 faecal samples 
were collected from calves aged 1 week to 1 month (n = 67; 
Group 1), 1–3 months (n = 66; Group 2), and 3–6 months (n = 
67; Group 3). A faecal score was assigned to each sample, i.e., 
compact (FS1), pulpy (FS2), or watery (FS3) faeces. All samples 
were tested using a commercial ELISA for the detection of co-
proantigens of Cryptosporidium and Giardia, direct immuno-
fluorescence for Cryptosporidium and Giardia, Ziehl–Neelsen 
staining, and sucrose flotation for the detection of Giardia 
cysts. Faecal flotation was also performed, with McMaster’s 
test for samples positive for Eimeria oocysts. Samples positive 
for Cryptosporidium in at least one assay were further subject-
ed to PCR-coupled sequencing targeting the GP60 and SSU 
rRNA genes.
RESULTS AND CONCLUSION. Overall, 59% of calves were 
positive for Cryptosporidium, i.e., 57%, 16.5%, and 16.5% 
by ELISA, immunofluorescence, and Ziehl–Neelsen stain-
ing, respectively. Cryptosporidium was detected in at least 
one assay in 59.7%, 54.5%, and 62.7% of calves belonging to 
Groups 1, 2, and 3, respectively. Giardia was found in 47% of 
the animals, i.e., 39%, 30.5%, and 14% by ELISA, immuno-
fluorescence, and sucrose flotation, respectively. Eimeria oo-
cysts were detected in 19% of animals, with oocysts per gram 
ranging from <50 to 16,050. Forty percent of the animals had 
co-infections, with Cryptosporidium + Giardia (26%) being 
the most frequent combination. Cryptosporidium was the 
most prevalent protozoan in diarrhoeic calves (FS2 or FS3); it 
was detected in 66 calves with enteric signs, of which 42 were 
also positive for Giardia and/or Eimeria. A monospecific infec-
tion with Cryptosporidium was detected in 44 calves; 54.5% 
of them showed diarrhea, with FS2 and FS3 observed in 36.4% 
and 18.2% of cases, respectively. Of the 118 samples positive 
for Cryptosporidium, 35 tested positive by PCR, and 33 ampli-
cons were successfully sequenced. Of these, 21 were identified 
as Cryptosporidium parvum, with 14 belonging to the zoonotic 
subtype IIa. The present data highlight the epidemiological and 
clinical importance of intestinal protozoa in cattle and confirm 
the occurrence of zoonotic C. parvum in dairy calves in Italy. 
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N. caninum were widespread in Piedmontese cattle herds. The 
increased risk of infection with age and number of parturitions 
suggests a high probability of horizontal transmission, given that 
these animals are reared under extensive conditions. A relation-
ship between serostatus and reproductive parameters was also 
demonstrated in beef cattle.

NEOSPORA CANINUM INFECTION IN PIEDMONTESE 
BREED BEEF CATTLE
Luca Villa1,2, Carolina Allievi1,2, Alessandro Zanon1,2, Federico 
Fusero3, Michele Mortarino1,2, Maria Teresa Manfredi1,2
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INTRODUCTION. Neospora caninum, a protozoan parasite, is 
a major cause of bovine abortion worldwide. The Piedmontese 
breed is recognised for its genetic trait of muscular hypertrophy 
and the high quality of its meat, which is of relevant economic 
importance in regional and global meat production industries. 
However, no data on N. caninum infection in this breed are 
currently available. Therefore, an epidemiological study was 
planned to evaluate the herd-level prevalence of N. caninum 
and the relationship between bovine serostatus and herd pa-
rameters in Piedmontese beef cattle farms in Italy.
MATERIALS AND METHODS. Ten cow–calf operation beef cat-
tle farms were selected. These were medium-sized farms with 
herd consistency ranging between 44 and 380 animals raised 
under extensive production systems based on Piedmontese 
cows located in the provinces of Cuneo (n = 4) and Turin (n = 
6). A total of 818 blood samples from all cows and heifers old-
er than 12 months of age were collected. Serum samples were 
analysed using an immunofluorescence antibody test with an-
tibody titration (MegaFLUO® NEOSPORA caninum, MegaCor, 
Austria). Information on herd reproductive parameters and in-
dividual cattle data was collected. Generalized linear models 
(GLMs) were developed on categorized data.
RESULTS AND CONCLUSION. Recruited beef cattle herds had 
a mean age of 6.6 years, a mean number of parturitions of 3.9, 
a mean age at first insemination of 16.3 months, and a mean 
age at first parturition of 28 months. Herd values for the mean 
number of inseminations required for conception were 2.1, 
whereas days open and calving interval were 121.9 and 406.6 
days, respectively. Mean consanguinity was 1.9, while mean re-
placement rate and stock were 15.6% and 14.2%, respectively. 
Overall, 265 cows (P = 32.4%) showed N. caninum antibod-
ies, with intra-herd seroprevalence varying between 6.1% and 
67.4%. Most positive animals presented an antibody titre of 
1:160 (n = 153), followed by 61 cows with a titre of 1:320 and 36 
and 15 cows with titres of 1:640 and 1:1280, respectively. The 
mean age and number of parturitions were higher in seropositive 
animals than in seronegative ones (73.3 vs 65.4 months and 3.8 
vs 3.3, respectively). Regarding reproductive parameters, the 
number of inseminations to conception (2.3 vs 2.1) and calving 
interval (396.3 vs 390.6 days) were slightly higher in seroposi-
tive animals. No differences were observed in days open (117.9 
vs 117.7 days) or consanguinity (1.5 vs 1.4). Statistical analy-
sis confirmed a higher risk of parasite infection in older animals 
(OR = 1.0, p = 0.007) and in those with more parturitions (OR = 
1.1, p = 0.026); indeed, higher seroprevalence was evidenced 
in cows older than six years (P = 37.8%) and with five or more 
parturitions (P = 41.0%). According to insemination classes, 
cows requiring three or more inseminations showed a higher se-
roprevalence (P = 38.2%) than those requiring fewer than three 
inseminations (P = 31.0%) (OR = 1.4, p = 0.047). Antibodies to 
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INTRODUCTION. Cryptosporidium spp. causes cryptosporid-
iosis, a parasitic disease with significant consequences for the 
health and growth of infected calves. This study aimed to inves-
tigate whether the Bovilis Cryptium® vaccine can reduce cases 
of cryptosporidiosis and the severity of diarrhoea, as well as to 
evaluate any indirect benefits, such as improved growth rate 
and reduced need for therapeutic interventions.
MATERIALS AND METHODS. A total of 30 calves were recruit-
ed from a dairy cattle farm in Parma (Emilia Romagna) with 600 
lactating cows and divided into two groups of 15: one born to 
vaccinated cows and the other to unvaccinated cows. All calves 
were fed good-quality colostrum (Brix value >23%) from vacci-
nated and unvaccinated cows within six hours of birth. At 3, 7, 
15, and 28 days of age, faecal samples were collected and the 
faecal score (FS) was calculated. A faecal smear was stained 
using the modified Ziehl–Neelsen technique to verify and es-
timate the number of oocysts. Detection of Cryptosporidium 
parvum antigen was performed on the same faecal samples 
from days 7 and 15 of each calf. Weight and rectal temperature 
were also measured. Within seven days of birth, a blood sample 
was collected to assess colostrum IgG levels.
RESULTS AND CONCLUSION. The mean weight on day 1 was 
similar for calves born to vaccinated cows (38.6 kg) and unvacci-
nated cows (38.8 kg). Slightly higher values were recorded in the 
vaccinated group at 7, 15, and 28 days (38.2, 36.9, and 43.6 kg, 
respectively) compared with the unvaccinated group (36.8, 36.1, 
and 43.1 kg, respectively). Rectal temperature was similar in both 
groups at all time points, with overall mean values of 38.6 °C and 
38.4 °C, respectively. Colostrum IgG levels were also similar in 
vaccinated and unvaccinated calves (17.12 and 17.15 g/L), with 
most animals receiving good antibody coverage through colos-
trum (IgG >10 g/L). Regarding faecal score, both groups showed 
a self-limiting course of neonatal diarrhoea. However, calves 
born to vaccinated mothers had a milder initial phase and a fast-
er recovery. Faecal smears showed similar positivity rates in both 
groups, with a mean value of 69.8%. However, the intensity of 
infection, measured by assigning a score from 1 to 3 based on 
the number of oocysts observed in the smears, was lower in the 
vaccinated group (15%) than in the unvaccinated group (30%). 
Detection of Cryptosporidium antigens confirmed the high prev-
alence in both groups, with a value of 26% on day 7, rising to 86% 
on day 15 in vaccinated calves and 100% in unvaccinated calves. 
The obtained data on calf performance, faecal score, and para-
sitological analyses did not highlight a clear effect of cow vacci-
nation on cryptosporidiosis in calves, at least under these field 
conditions. However, calves born to vaccinated cows generally 
showed a trend toward lower oocyst excretion and experienced 
less severe diarrhoea, suggesting a possible modulating effect of 
vaccination on the dynamics of parasitic infection.
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ECTOPIC LOCALIZATION OF BUNOSTOMUM PHLEBOTOMUM 
(RAILLIET, 1900) IN THE GALLBLADDER OF A CALF: 
MORPHOLOGICAL AND MOLECULAR CHARACTERIZATION 
OF A NOVEL PARASITOLOGICAL FINDING
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INTRODUCTION. Bunostomum phlebotomum is a strongylid 
nematode (Ancylostomatidae) parasitizing the small intestine 
of cattle, where it causes chronic blood loss resulting in anae-
mia and reduced weight gain, particularly in calves. Haema-
tological alterations, including decreased erythrocyte counts 
and haemoglobin levels, typically coincide with the onset of 
patency, while weight loss manifests during the prepatent pe-
riod. Intestinal lesions include mucosal thickening and pinpoint 
haemorrhagic foci at worm attachment sites extending into the 
submucosa (Williams et al., 1983. Vet Parasitol., 13: 225–237).
MATERIALS AND METHODS. A 9-month-old female calf was 
submitted to the Istituto Zooprofilattico Sperimentale del-
la Lombardia e dell’Emilia-Romagna (Bologna section) for 
post-mortem examination following sudden death. Full necrop-
sy was performed alongside bacterial culture from lungs and 
complete copromicroscopic investigation, including flotation, 
sedimentation, and RT-PCR for Cryptosporidium spp. Recov-
ered nematodes underwent morphological characterization 
via light microscopy after clarification in Amman’s lactophenol 
and scanning electron microscopy (SEM) following graded eth-
anol dehydration, critical point drying, and gold sputter-coating. 
Molecular identification was performed through genomic DNA 
extraction, PCR amplification, Sanger sequencing, and phyloge-
netic analysis of the cytochrome c oxidase subunit I (COI) gene.
RESULTS AND CONCLUSION. At gross pathology, cachexia, 
anaemia, lobar acute necrotic fibrinous pneumonia, diffuse ca-
tarrhal-haemorrhagic enteritis with faecal dehydration and im-
paction were detected; upon incision of the gallbladder, numer-
ous whitish nematodes were observed attached to the mucosal 
surface. A total of 18 specimens were recovered. Copromicro-
scopic examination revealed the presence of strongyle-type 
eggs, Trichuris spp. eggs, and Eimeria spp. oocysts. Crypto-
sporidium spp. DNA was detected by RT-PCR from faeces. 
Morphologically, the worms (1–3 cm in length) exhibited a char-
acteristic funnel-shaped buccal capsule bearing two ventral 
chitinous cutting plates; male specimens presented a well-de-
veloped copulatory bursa with elongated filiform spicules. COI-
based phylogenetic analysis confirmed species identification as 
Bunostomum phlebotomum. Finally, Pasteurella multocida 
and Mannheimia haemolytica were isolated from the lungs. To 
the authors’ knowledge, this represents the first documented 
case of B. phlebotomum in ectopic localization within the gall-
bladder. Given the haematophagous nature of this species, its 
aberrant anatomical localization, and the concurrent presence 
of additional potentially pathogenic parasites (Trichuris spp., 
Eimeria spp., Cryptosporidium spp.), a multifactorial parasitic 
burden likely contributed to the severe deterioration of the ani-
mal’s health status, as reported by anatomopathological exam-
ination, worsened by acute bacterial pneumonia.

LONGITUDINAL MONITORING OF ENDOPARASITIC 
INFECTIONS IN A DAIRY SHEEP FARM IN SARDINIA
Lia Cavallo1, Claudia Tamponi1, Pamela Zeinoun1, Furqan 
Arshad1, Maria Angela Porcu2, Antonello Cannas2, Antonio 
Scala1, Antonio Varcasia1
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INTRODUCTION. Endoparasites are ubiquitous in small rumi-
nant farming systems and, if not adequately monitored, can rep-
resent a major constraint to animal health and productivity, neg-
atively affecting both milk and meat production. This study was 
carried out in 2024 within the framework of the PNRR Agritech 
project and aimed to perform a year-long monitoring of endopar-
asitic infections in a dairy sheep farm located in Sardinia (Italy).
MATERIALS AND METHODS. From January to December 
2024, monthly parasitological monitoring was performed on 
30 animals from a farm comprising 1,000 individuals located 
in Cagliari. Individual faecal samples were analysed using the 
McMaster technique with hypersaturated saline solution (s.g. 
1200) to determine the faecal egg count (FEC; eggs per gram, 
EPG) of gastrointestinal nematodes (GIN), Eimeria spp. (oo-
cysts per gram, OPG), and Moniezia spp. (positivity), while 
pooled samples (pool of 10 samples) were examined using 
the FLOTAC technique for trematodes and bronchopulmonary 
nematodes (BPN) with ZnSO₄ flotation solution (s.g. 1350). Co-
procultures were performed to identify GIN genera according to 
morphological and morphometric keys.
RESULTS AND CONCLUSION. Monthly prevalences of GIN 
ranged from 21.1% to 100% (χ² trend = 115.28; P = 0.01). Egg ex-
cretion showed two peaks: one in April, with a mean of 1,837.9 
EPG, and one in December, with a mean of 2,422.5 EPG (KW 
test, H = 84.19; P = 0.000; DF = 11; N = 273). These parameters 
may have been influenced by two anthelmintic treatments ad-
ministered with macrolides in March and August. The GIN gen-
era identified throughout the year, out of 761 L3 examined, were 
as follows: Haemonchus 75.7%, Trichostrongylus 23.8%, Te-
ladorsagia 0.4%, and Chabertia 0.1%. Monthly prevalences of 
Eimeria spp. ranged from 15.8% to 100% (χ² trend = 113.98; P 
= 0.00), with OPG excretion values also showing a peak in Jan-
uary, with a mean of 390 OPG (H = 138.22; P = 0.00; DF = 11; 
N = 273). No BPN larvae were detected, whereas faecal pool 
examinations revealed 100% positivity for Dicrocoelium den-
driticum eggs throughout the year, with mean EPG values rang-
ing from 5 to 214 EPG, and significantly higher values recorded 
in October (H = 29.12; P = 0.00; DF = 11; N = 38). Over the year, 
Moniezia spp. eggs were observed in 15 out of 273 samples 
(5.5%), with the highest value recorded in April (21.1%) (χ² trend 
= 27.14; P = 0.00). Despite the relatively high levels of parasit-
ic infection observed throughout the year, no evident negative 
effects were detected on animal health status, body condition, 
or milk production. However, GIN egg counts were consistently 
above thresholds typically associated with moderate to severe 
infections. This apparent discrepancy may be explained by op-
timal farm management and nutritional practices, which likely 
promote resilience in the flock.
FUNDING: AGRITECH_PNRR - CN00000022 - CUP UNISS: 
J83C21000300006.
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that assay conditions are carefully optimized. These findings 
contribute to the development of standardized yet adaptable 
protocols for milk-based T. gondii detection in small ruminants, 
facilitating veterinary health management and emphasizing the 
need for context-specific cut-off determination.

ELISA DETECTION OF ANTI–TOXOPLASMA GONDII 
ANTIBODIES IN CAPRINE SERUM AND MILK SAMPLES: A 
COMPARATIVE METHODOLOGICAL STUDY
Muhammad Yaser Khan1, Alessandra Barlaam2, Alessia L. 
Gazzonis3, Nicola Ferrari3, Giovanni Normanno2, Lucy Jane 
Robertson4, Annunziata Giangaspero2

1University of Veterinary & Animal Sciences, Para Veterinary 
Institute, Lahore, Pakistan; 2Department of Agricultural 
Sciences, Food, Natural Resources and Engineering (DAFNE), 
University of Foggia, Italy; 3University of Milan, Department of 
Veterinary Medicine and Animal Sciences, Lodi, Italy; 4Faculty 
of Veterinary Medicine, Department of Para-clinical Sciences, 
Norwegian University of Life Sciences (NMBU), Ås, Norway
Keywords: Serology, milk, Toxoplasma gondii

INTRODUCTION. Toxoplasma gondii is a globally distributed 
zoonotic parasite. Small ruminants are important intermediate 
hosts, in which infection may cause reproductive failure. Testing 
serum for anti–T. gondii antibodies is the standard diagnostic 
approach, but milk has been proposed as a non-invasive matrix. 
However, diagnostic reliability depends on assay optimization. 
The literature describing comparative evaluations between se-
rum and milk for anti–T. gondii antibodies across different di-
lutions and analytical thresholds in goats is limited (Gazzonis 
et al., 2018. J. Parasitol., 104: 560-565; Gazzonis et al., 2019. 
Prev. Vet. Med., 170: 104738). This study evaluated the effect 
of ELISA sample dilutions and cut-off values on the detection of 
anti–T. gondii antibodies in caprine milk collected in Pakistan, 
comparing results with paired serum samples to determine op-
timal conditions for reliable milk-based surveillance.
MATERIALS AND METHODS. A total of 466 paired serum and 
milk samples collected from goats in Pakistan were analysed 
using the Toxoplasma Indirect ELISA Multi-species kit (ID 
Screen, IDVET Montpellier, France). Sera were tested following 
the manufacturer’s protocol (1:10 dilution; cut-off ≥50%). Milk 
samples were evaluated under four experimental conditions, 
combining two dilutions (1:10 and 1:2) and two cut-offs (≥50% 
and ≥21.8%), resulting in four different combinations. The di-
agnostic performance of the kit using milk as a matrix was as-
sessed by evaluating the agreement between paired serum and 
milk samples under each condition.
RESULTS AND CONCLUSION. ELISA performance in milk was 
strongly influenced by both sample dilution and cut-off thresh-
old. Concordance between milk and the respective paired se-
rum samples was 72.5% (338/466) for 1:10/≥50%, 77.9% 
(363/466) for 1:2/≥50%, 81.1% (378/466) for 1:10/≥21.8%, 
and was highest (86.9%; 405/466) for 1:2/≥21.8%. These find-
ings, in line with Gazzonis et al., (2018), indicate that a lower di-
lution (1:2) combined with a reduced cut-off (≥21.8%) improves 
agreement with serum. Although the conditions providing the 
highest concordance were the same as those reported by 
Gazzonis et al., (2018), concordance was higher in their study 
(239/245; 97.6%). The difference may be due to different ap-
proaches used in the present study, including milk pre-process-
ing, transport of samples from Pakistan, the use of individual 
rather than pooled milk samples, and, in some cases, discordant 
positive-to-negative results associated with values close to the 
cut-off threshold. Optimal cut-off values may also vary accord-
ing to epidemiological and geographical contexts, requiring local 
validation. ELISA-based detection of anti–T. gondii antibodies in 
caprine milk is feasible and can serve as a reliable, non-invasive 
alternative to serum for epidemiological surveillance, provided 
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ASSESSMENT OF OESTRUS OVIS ANTIBODIES BY 
INDIRECT ELISA IN MILK SAMPLES FROM SARDA DAIRY 
SHEEP
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INTRODUCTION. Oestrosis, caused by larval stages of the 
sheep nasal botfly Oestrus ovis (Diptera: Oestridae), is a com-
mon myiasis of small ruminants, particularly in warm and dry 
climates. The parasite is widely distributed across Mediterra-
nean regions, where environmental conditions favour adult fly 
activity and larval development. In Sardinia, oestrosis is con-
sidered hyperendemic, with prevalence rates reaching 90% in 
some flocks (Scala et al., 2001. Vet Parasitol., 102: 133–141). 
Given the island’s large sheep population (over 3.5 million an-
imals), O. ovis represents a significant economic and health 
challenge for the dairy sector. Diagnostic approaches typically 
rely on post-mortem detection of larvae or serological methods 
using blood samples. However, non-invasive sampling tech-
niques would be highly valuable for dairy farms, where routine 
milk testing is already integrated into herd management. The 
present study aimed to evaluate whether milk samples from 
dairy sheep naturally exposed to O. ovis contain detectable lev-
els of specific IgG and whether these levels correlate with those 
found in serum.
MATERIALS AND METHODS. In March 2026, paired blood and 
milk samples were collected from 10 sheep belonging to a dairy 
flock in Sardinia with a previous history of oestrosis. Milk sam-
ples were skimmed by centrifugation prior to analysis. Specif-
ic antibody levels (IgG) against Oestrus ovis were analysed by 
indirect ELISA using a third-instar larvae (L3) somatic antigen. 
Both serum and milk samples were analysed in duplicate at a 
dilution of 1:10, and optical density (OD) was measured at 450 
nm.
RESULTS AND CONCLUSION. Mean OD value for serum was 
0.610 ± 0.266, while milk samples showed lower mean values 
of 0.200 ± 0.140. Despite lower intensity, a simple linear regres-
sion model revealed a strong positive association between both 
matrices, with serum absorbance significantly predicting milk 
absorbance (p = 0.0016, R² = 0.73), indicating that milk antibody 
levels reflect systemic immune responses. These preliminary 
results demonstrate that milk samples are suitable for a non-in-
vasive diagnosis of O. ovis in dairy sheep. Additional studies are 
needed to validate and optimize the milk ELISA protocol in bulk 
milk samples.

MOLECULAR INVESTIGATION OF MICROPARASITE 
CO-INFECTIONS IN HONEY BEES (APIS MELLIFERA) 
SHOWING NEUROLOGICAL-LIKE SIGNS
Michele Mortarino, Rita Rizzi, Luca Villa, Francesca Allemanno
1Department of Veterinary Medicine and Animal Sciences, 
Università degli Studi di Milano, Lodi, Italy
Keywords: Honeybees; microparasites; RT-qPCR

INTRODUCTION. The health of honeybee (Apis mellifera) colo-
nies is increasingly threatened by the simultaneous presence of 
multiple microparasites affecting adult bees. Among these, the 
microsporidian Nosema ceranae and the Chronic Bee Paraly-
sis Virus (CBPV) can be detected in the digestive tract, although 
CBPV also shows systemic tissue distribution, and both are 
frequently found in colonies exhibiting health disorders. While 
N. ceranae is primarily an intestinal parasite, indirect effects 
such as energetic stress, immune dysregulation, or systemic 
infection may contribute to abnormal behavior in honey bees. 
Additionally, Spiroplasma melliferum, an intestinal mollicute 
bacterium, has been suggested as a contributor to paralysis-like 
symptoms, partially overlapping those caused by CBPV. Molec-
ular techniques, including real-time reverse transcriptase quan-
titative PCR (RT-qPCR), enable detection and quantification of 
active infections, providing insight into pathogen interactions 
under field conditions. This study aimed to: 1) apply RT-qPCR 
to detect active N. ceranae and CBPV infections from RNA in 
naturally affected colonies; 2) investigate the presence of S. 
melliferum as a possible associated or differential pathogen; 3) 
evaluate potential relationships among pathogen loads in differ-
ent adult bee categories.
MATERIALS AND METHODS. Sampling was carried out in two 
apiaries in the provinces of Milano and Lodi, Italy, between 2021 
and 2023, focusing on colonies showing symptoms compat-
ible with chronic paralysis and no suspicion of chemical poi-
soning. Symptomatic and asymptomatic workers, as well as 
foraging bees, were collected. Nosema spp. were quantified 
using optical microscopy and haemocytometer counting (OIE, 
2021). DNA and RNA were extracted from the digestive tracts 
of 70 workers (35 symptomatic, 35 asymptomatic). RT-qPCR 
with TaqMan chemistry was performed for CBPV (Blanchart et 
al., 2007) and N. ceranae (Allemanno et al., 2022), with nor-
malization to the housekeeping gene Rpl32 (Reim et al., 2013). 
Real-time qPCR using EvaGreen was applied for S. melliferum 
(Meeus et al., 2012). Standard curves and amplification effi-
ciencies were evaluated for all targets. Viral and N. ceranae 
loads were normalized to Rpl32 expression, and correlations 
with S. melliferum DNA load were analyzed using Mann–Whit-
ney U and Pearson correlation tests after log10 transformation.
RESULTS AND CONCLUSIONS: CBPV RNA levels were sig-
nificantly higher in symptomatic bees (p < 0.05), whereas N. 
ceranae load was not associated with neurological-like signs. 
No significant correlation was observed between CBPV and N. 
ceranae loads (r = 0.12; R² = 0.015). Spiroplasma melliferum 
was detected in one symptomatic episode characterized by low 
CBPV and N. ceranae loads, suggesting a potential role in dif-
ferential diagnosis. These findings demonstrate the utility of mo-
lecular diagnostics for investigating co-infections in honey bees 
under field conditions.
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outcomes. These data confirm the high efficacy of fenbendazole 
and moxidectin for the treatment of U. stenocephala, while 
milbemycin oxime showed lower performance. These findings 
emphasize the importance of appropriate diagnostic strategies 
and continued monitoring of anthelmintic efficacy to ensure ef-
fective control of this often underestimated canine hookworm.

EGG SHEDDING DYNAMICS AND ANTHELMINTIC 
EVALUATION IN UNCINARIA STENOCEPHALA FROM 
NATURALLY INFECTED DOGS
Renata Fagundes-Moreira1,2, Marcos Antonio Bezerra-Santos1, 
Jan Slapeta3, Domenico Otranto1,4
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Terrestri (CNR-IRET), Sesto Fiorentino, Florence, Italy; 
4National Biodiversity Future Center, Palermo, Italy; 5MuNAP 
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Gavinana, Pistoia, Italy; 6Department of Veterinary Clinical 
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INTRODUCTION. Uncinaria stenocephala is a widespread ca-
nine hookworm frequently reported across Europe (Illiano et al., 
2023; Fagundes-Moreira et al., 2025; Deak et al., 2025). Despite 
its common occurrence, data regarding its clinical impact, egg 
shedding dynamics, and response to anthelmintic treatments 
under natural conditions remain scant. In this study, we inves-
tigated parasitological, clinical, and molecular aspects of U. 
stenocephala infection in naturally infected dogs.
MATERIALS AND METHODS. Blood and fecal samples from 
naturally infected dogs (n = 20) were collected between July 
and October 2025 from animals living in the Basilicata region 
(southern Italy). Animals were divided into three groups and 
treated with commonly used compounds, including fenbenda-
zole (G1; 7 dogs), moxidectin (G2; 7 dogs), or milbemycin oxime 
combined with praziquantel (G3; 6 dogs). Three fecal samplings 
were performed before treatment at Day −14, Day −7, and Day 
0 (baseline) to assess variability of egg shedding. Anthelmint-
ic efficacy was evaluated by comparing FEC (fecal egg count) 
values at baseline and 14 days post-treatment using the fecal 
egg count reduction test (FECRT). The Mini-FLOTAC technique 
was used for all assays. Hematological and biochemical anal-
yses were carried out to investigate physiological changes as-
sociated with infection. In addition, eggs and larvae (L1, L2, L3) 
recovered during morphological identification were grouped into 
pools by animal, subjected to DNA extraction, and screened 
through molecular analysis of the β-tubulin isotype-1 gene to 
assess benzimidazole (BZ) resistance.
RESULTS AND CONCLUSION. Considerable short-term varia-
tion in egg shedding was detected before treatment, with FEC 
values ranging from 0 to 3,105 eggs per gram (EPG). Mean egg 
counts increased from 122 EPG at Day −14 to 647.2 EPG at Day 
−7, before declining to 162.2 EPG at Day 0. After treatment, fen-
bendazole and moxidectin demonstrated high efficacy, achiev-
ing FECRT values of 100% and 99.3%, respectively, whereas 
milbemycin oxime resulted in a lower reduction (76.8%). He-
matological and biochemical parameters were within reference 
ranges, with only mild alterations such as eosinophilia, hypo-
albuminemia, and increased β-globulin fractions. No polymor-
phisms associated with benzimidazole resistance were de-
tected. Overall, the variability observed in egg output highlights 
potential limitations of single-sample copromicroscopic analy-
ses, particularly when evaluating infection intensity or treatment 
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IMPLEMENTATION OF AN ADVANCED IN VITRO GIARDIA 
DUODENALIS/PIG ODM CO-CULTURE SYSTEM TO 
EVALUATE ANTIGIARDIAL DRUG(S) EFFICACY AND 
SAFETY
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INTRODUCTION. Giardiasis, an enteric disease caused by the 
protozoan Giardia duodenalis, affects mammals, including hu-
mans. Infection symptoms range from asymptomatic to acute 
and chronic forms. In livestock, infection is associated with re-
duced feed efficiency, impaired weight gain, and intestinal dys-
function, resulting in economic losses. Current chemotherapeu-
tic treatments in veterinary medicine rely almost entirely on the 
same drug classes used in human medicine, increasing the risk 
of selecting drug-resistant isolates. This study aimed to evalu-
ate porcine intestinal organoid-derived monolayers (ODMs) as 
a physiologically relevant in vitro model for livestock giardiasis.
MATERIALS AND METHODS. Porcine intestinal ODMs were pro-
duced and infected with Giardia duodenalis trophozoites. Cul-
ture conditions were optimized to sustain both the parasite and 
the epithelium during co-culture. Infection experiments were 
performed using different G. duodenalis isolates, and epithe-
lial barrier function was monitored by measuring transepithelial 
electrical resistance and paracellular permeability. In parallel, 
selected antigiardial compounds were tested, and parasite pro-
liferation together with epithelial viability were quantified.
RESULTS AND CONCLUSION. A boron-based compound 
showed a strong inhibitory effect on G. duodenalis tropho-
zoite proliferation without compromising epithelial viability. 
In addition, infection with different G. duodenalis isolates in-
duced variable levels of epithelial barrier disruption, indicating 
strain-specific pathogenic effects. Porcine intestinal ODMs 
represent a robust and physiologically relevant in vitro model 
for giardiasis. This platform enabled both the identification of 
a promising antigiardial compound and the evaluation of iso-
late-dependent epithelial damage, supporting its use as an an-
imal-free tool for drug screening and host–parasite interaction 
studies.
ACKNOWLEDGMENT: This work was co-funded by the Europe-
an Union’s Horizon Europe Project 101136346 EUPAHW.
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MONITORING THE EFFICACY OF MACROCYCLIC LACTONES 
IN THE TREATMENT OF GASTROINTESTINAL NEMATODES 
IN A DAIRY SHEEP FARM IN SARDINIA
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Arshad1, Giuseppe Argiolas2, Maria Chiara Deiana2, Antonio 
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INTRODUCTION. Anthelmintic resistance (AR) is a widespread 
and growing global concern, particularly in the sheep farming 
sector, where it represents a major constraint to animal health 
and farm productivity. The present study aimed to evaluate the 
efficacy of macrocyclic lactones against gastrointestinal nema-
tode (GIN) infections in a heavily infected sheep farm in south-
ern Sardinia, within the framework of the AgriTech PNRR project.
MATERIALS AND METHODS. Four treatments against GIN were 
administered to adult dairy sheep on a Sardinian farm located 
in Villamassargia (CA) (39°16’18.7”N 8°41’44.8”E). Macrocy-
clic lactones were used at the manufacturers’ recommended 
dosages via different routes of administration: two treatments 
with subcutaneous eprinomectin (March 2024 and February 
2025) and two with oral moxidectin (June and October 2025). 
The number of individually monitored animals was 31 and 30 for 
the treatments conducted in March 2024 and February 2025, 
respectively, and 15 and 29 for those conducted in June and Oc-
tober 2025. Individual faecal samples were analysed using the 
McMaster technique with hypersaturated saline solution (s.g. 
1200) to assess GIN fecal egg count (FEC; eggs per gram, EPG). 
Coprocultures at Day 0 for all treatments, and at Day 14 for 
eprinomectin treatments and Day 18 for moxidectin treatments, 
were performed to identify GIN genera according to the morpho-
logical and morphometric keys described by Knoll et al., (2021. 
Parasit Vectors., 14:505). Anthelmintic efficacy was assessed 
through the faecal egg count reduction test (FECRT), using the 
FECRT.com online tool as described by Denwood et al., (2023. 
Vet Parasitol., 314:109867).
RESULTS AND CONCLUSION. The two treatments with subcu-
taneous eprinomectin showed FECRT values of 22.4% for the 
treatment performed in March 2024 (90% CI: 18.2–55.5%) and 
46.1% for the treatment performed in February 2025 (90% CI: 
18.5–68.8%). Coproculture analyses at Day 0 for all treatments 
showed L3 larvae in variable proportions, ranging from 3% to 
22% for Trichostrongylus spp., 6% for Teladorsagia spp., and 
from 75% to 95% for Haemonchus contortus. Post-treat-
ment evaluation following injectable eprinomectin (+14 days) 
revealed exclusively H. contortus L3 larvae (100%) in both 
treatments. The two treatments with oral moxidectin showed 
efficacies of 95.2% (90% CI: 90.2–98.5%) and 90.1% (90% CI: 
83.4–95.5%) for the treatments performed in June and October 
2025, respectively. At post-treatment assessment (+18 days), 
L3 larvae were almost exclusively identified as H. contortus 
(99% and 98%, respectively), with only 1% and 2% represented 
by Trichostrongylus spp. These results demonstrate an import-
ant reduction in efficacy of eprinomectin against H. contortus 
and provide evidence of reduced efficacy of oral moxidectin.
FUNDING: AGRITECH_PNRR - CN00000022 - CUP UNISS: 
J83C21000300006.

EFFECTIVE YEAR-ROUND FLEA CONTROL WITH A SINGLE 
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INTRODUCTION. Owner compliance is a critical determinant 
of effective ectoparasite control. Reduced efficacy between 
monthly treatment intervals, together with poor adherence of 
owners to regular drug administration, are major causes of fail-
ure in flea control programs. This study evaluated the clinical ef-
ficacy of a long-acting one-year fluralaner injectable suspension 
(Bravecto Injectable®, MSD AH) in a large group of dogs suffering 
from severe flea infestation and associated dermatological dis-
eases.
MATERIALS AND METHODS. In October 2024, dogs (n = 74) 
housed in one unit of a private dog shelter with a history of se-
vere flea infestation and associated dermatological diseases 
were enrolled. On study day (SD) 0, all dogs underwent a clinical 
examination including 3-minute flea combing to estimate flea 
burden, dermatological assessment, and body weight measure-
ment. On the same day, dogs received a single subcutaneous 
injection of fluralaner at the dose of 15 mg/kg according to the 
manufacturer’s instructions. Safety was monitored at 24 and 48 
hours post-treatment, while efficacy assessments were con-
ducted biweekly (SD14) or monthly (SD30–SD365). For ethical 
reasons, no untreated control group was included. Instead, all 
dogs housed in the shelter unit were enrolled and treated re-
gardless of flea burden and/or the presence of flea allergic der-
matitis (FAD).
RESULTS AND CONCLUSION. On SD0, fleas were detected 
in 58 of 74 dogs (78.4%). Among these, 22.4% had high infes-
tation (>20 fleas), 24.1% moderate infestation (10–20 fleas), 
and 53.5% low infestation (<10 fleas), with a total of 728 
fleas collected (mean abundance, MA = 9.84). Dermatological 
signs, including pruritus and flea allergy dermatitis (FAD), were 
observed in 36 dogs (62%). Following treatment, one dog de-
veloped moderate swelling and erythema at the injection site, 
which resolved spontaneously. By SD14, only 5 dogs were 
flea-positive (6.8%; MA = 0.12), corresponding to an efficacy of 
98.8%. On SD30, fleas were detected in only one dog (1.4%; MA 
= 0.01), corresponding to an efficacy of 99.9%, while FAD-re-
lated clinical signs showed marked improvement or complete 
resolution. From SD60 to SD365, no flea infestations were de-
tected by combing (efficacy 100%). Additionally, treated dogs 
exhibited a progressive increase in body weight, indicating over-
all health improvement. A single administration of fluralaner 
injectable suspension proved to be safe and effective against 
fleas for at least one year. Rapid and persistent flea control was 
achieved, with efficacy reaching 98.8% at SD14 and remaining 
≥99% throughout the study period. This high and long-lasting 
efficacy was associated with the resolution of dermatological 
signs. Compared with short-acting ectoparasiticides, fluralaner 
injectable suspension offers clear advantages in terms of own-
er compliance, enabling continuous year-round protection and 
potentially reducing the risk of transmission of vector-borne 
pathogens.
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INTRODUCTION. Cyathostomin infections remain a major chal-
lenge for equine health and for the sustainable use of anthel-
mintics. Strategies based on reduced treatment frequency and 
targeted selective treatments (TST) are increasingly adopted 
to limit drug pressure and delay resistance development while 
maintaining effective parasite control. This study reports a four-
year longitudinal monitoring programme (2022–2025, ongoing) 
conducted in three case-study horse stables in northern Italy. 
All facilities shared comparable management conditions (in-
dividual boxes with dedicated paddocks, low-density grazing), 
stable horse populations, and systematic use of FEC-based de-
cision-making.
MATERIALS AND METHODS. Faecal egg counts (FECs) were 
performed twice yearly (spring and autumn) on all horses pres-
ent at each sampling time-point (mean number of horses per 
time-point: Stable 1 = 29.1; Stable 2 = 12.4; Stable 3 = 44.7). 
Parasitological analyses were carried out using the FLOTAC 
Dual Technique (FS2: NaCl, s.g. 1.200; FS7: ZnSO₄, s.g. 1.350). 
For the 2025 samplings, morphological identification of third-
stage larvae (L3) from pooled stable coprocultures was also 
performed to detect potentially pathogenic migratory stron-
gyles. Horses were treated only when strongyle FEC exceeded 
200 EPG, using fenbendazole or macrocyclic lactones.
RESULTS AND CONCLUSION. Across more than 600 observa-
tions from 217 horses at eight time-points, prevalence of stron-
gyle egg shedding varied among stables and years, ranging from 
42–91% in Stable 1, 25–78% in Stable 2, and 28–70% in Stable 
3. Strongyle FECs remained consistently low in Stable 2 (mean 
39.9 ± 73.0 EPG), moderate and seasonally variable in Stable 1 
(mean 161.8 ± 302.1 EPG), and initially high but progressively 
decreasing in Stable 3 (mean 139.8 ± 387.1 EPG overall; <80 
EPG from 2024 onward, SD 15–60). Seasonal patterns showed 
slightly higher FECs in autumn than in spring in Stable 1 and Sta-
ble 3, whereas Stable 2 exhibited minimal fluctuation. Horses 
exceeding the 200 EPG threshold were few at each sampling: 
3–10 in Stable 1, 0–1 in Stable 2, and 1–10 in Stable 3. Addi-
tional findings included Anoplocephala spp. in Stable 1 and 
Stable 3 (2022–2023) and detection of Strongylus vulgaris 
L3 in Stable 1 in autumn 2025. No clinical cyathostominosis 
or parasite-related disorders were observed during the study. 
Overall, the combination of good management practices, low 
grazing pressure, and TST maintained strongyle infections be-
low intervention thresholds in all three case-study stables. The 
progressive FEC reduction observed in Stable 3 suggests that 
TST may stabilize parasite pressure and reinforces the value of 
TST in reducing overall anthelmintic treatment pressure. Never-
theless, the detection of pathogenic parasites emphasizes that 
horses enrolled in selective control programmes require close 
parasitological monitoring to ensure timely pharmacological 
interventions and appropriate management actions when nec-

COULD THE EXCRETORY–SECRETORY PRODUCTS 
FROM TRICHINELLA SPIRALIS REPRESENT A NEW 
IMMUNOTHERAPY FOR COLORECTAL CANCER?
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INTRODUCTION. Colorectal cancer (CRC) is a leading cause 
of cancer-related mortality worldwide, largely due to the poor 
efficacy of treatments against advanced metastatic disease. 
Emerging evidence suggests that chemotherapy success de-
pends not only on cytotoxicity but also on restoring tumor im-
mune surveillance. Excretory–secretory products (ESPs) from 
Trichinella spiralis have been reported to inhibit tumor growth 
both in vitro and in vivo, the latter likely through activation of 
host immune responses, although the underlying mechanisms 
remain unclear. Here, we investigated the effects of ESPs on hu-
man CRC cell lines.
MATERIALS AND METHODS. The effects of ESPs on CRC cells 
were evaluated using an MTT assay. Human CRC cell lines 
HCT116 and HT29, together with the normal human colon ep-
ithelial cell line HCEC-1ct, were exposed to ESPs from T. spira-
lis. Cell viability and morphological alterations were assessed 
following treatment.
RESULTS AND CONCLUSION. ESP treatment markedly re-
duced viability in HCT116 cells, whereas HT29 cells and HCEC-
1ct cells were only modestly affected. HCT116 cells displayed 
morphological features of pyroptosis, a lytic form of regulated 
cell death characterized by gasdermin-mediated pore formation 
and release of pro-inflammatory cytokines and damage-associ-
ated molecular patterns (DAMPs). In vivo, such pyroptotic cell 
death may trigger immunogenic responses, enhancing anti-tu-
mor immunity. Mechanistically, the differential response ap-
pears to reflect genomic status: HCT116 cells with microsatel-
lite instability (MSI) possess mismatch repair defects leading to 
DNA instability and cytosolic DNA accumulation, activating in-
nate immune pathways and likely pyroptosis. In contrast, HT29 
cells with microsatellite stability (MSS) maintain genomic integ-
rity and fail to robustly activate these inflammatory pathways, 
resulting in minimal pyroptotic cell death. Overall, these prelim-
inary findings support the hypothesis that ESPs from T. spiralis 
may preferentially induce pyroptosis in MSI CRC cells, suggest-
ing a potential mechanism underlying their anti-tumor effects.
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PARASITIC PARTICLES TARGETING CANCER: SELECTIVE 
TOXICITY OF ECHINOCOCCAL CYST FLUID IN LUNG 
TUMOR CELLS
Alessandra Ludovisi, Antonio Di Grazia, Francesco Celani, 
Irene Tartarelli, Azzurra Santoro, Federica Santolamazza, 
Adriano Casulli
European Union Reference Laboratory for Parasites, Unit of 
Foodborne and Neglected Parasitic Diseases (DMI), Istituto 
Superiore di Sanità, Rome, Italy
Keywords: Cystic echinococcosis (CE); SPEGs (spiny parti-
cles of echinococcosis); Lung cancer

INTRODUCTION. Cystic echinococcosis (CE) is a zoonotic dis-
ease caused by the larval stage of Echinococcus granulosus 
sensu lato. Infection with this parasite leads to the formation 
of lesions known as echinococcal cysts. Recent studies have 
identified small particles derived from the outer layer of these 
parasitic lesions, termed “SPEGs” (spiny particles of echi-
nococcosis), which appear to interact with the host immune 
system, as suggested by their association with lymph node en-
largement. These particles can be detected using antibodies di-
rected against Antigen B and Antigen 5, and recent findings have 
also demonstrated their reactivity with antibodies against the 
Eg2 antigen.
MATERIALS AND METHODS. In this study, the human lung can-
cer cell line A549 and the human colorectal carcinoma cell line 
HCT-116 were treated with increasing concentrations of hydatid 
cyst fluid (HCF) for 24, 48, and 72 hours. Cell viability was as-
sessed using an MTT assay. Immunofluorescence analysis was 
performed to evaluate the localization and possible internaliza-
tion of the Eg2 antigen following HCF exposure.
RESULTS AND CONCLUSION. HCF treatment induced a time- 
and dose-dependent reduction in viability in A549 cells, with 
IC₅₀ values of 0.7 mg/mL at 48 hours and 0.3 mg/mL at 72 hours. 
In contrast, HCT-116 cells exhibited only a modest reduction in 
viability under the same experimental conditions. Immunofluo-
rescence analysis revealed that, in A549 cells treated with HCF 
for 36 hours, the Eg2 antigen localized to the cell membrane 
and appeared to undergo internalization. This phenomenon was 
less evident in HCT-116 cells, suggesting a cell-type-specific 
interaction. Based on these observations, we hypothesize that 
the Eg2 antigen initially interacts with a specific receptor on the 
surface of lung cancer cells, followed by internalization via en-
docytic pathways. This process may trigger intracellular stress 
responses that ultimately lead to gradual cell death. Overall, 
these findings suggest that components of HCF, particularly 
the Eg2 antigen, may exert selective cytotoxic effects on lung 
cancer cells through a mechanism involving receptor-mediated 
endocytosis, intracellular stress, and cell death.

essary. Continued monitoring will allow evaluation of the long-
term sustainability of the protocol and further refinement of 
evidence-based recommendations for equine parasite control 
under field conditions. 
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EFFECT OF IVERMECTIN TREATMENT ON 
PARASITOLOGICAL FINDINGS IN REINDEER (RANGIFER 
TARANDUS TARANDUS): FECAL EGG COUNT 
REDUCTION TEST (FECRT) AND 6-MONTH FOLLOW-UP
Barbara Moroni1, Luca Carisio1, Pikka Jokelainen2, Jouko 
Kumpula3, Antti Oksanen4, Sauli Laaksonen5
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INTRODUCTION. Gastrointestinal nematodes threaten rumi-
nant health and productivity. Long-term ivermectin use in Fen-
noscandian reindeer raises concerns about the development of 
anthelmintic resistance. This study evaluated ivermectin effica-
cy over time by assessing parasite prevalence, fecal egg count 
reduction (FECR), and effects on body weight.
MATERIALS AND METHODS. Fecal samples from 131 reindeer 
were collected during four sampling rounds between 2016 and 
2017. Of these, 66 animals were treated with a 10 mg/mL iv-
ermectin formulation administered subcutaneously at approx-
imately 200 µg/kg body weight, while 61 animals served as 
untreated controls. FECR tests (FECRT) were performed using 
statistical modeling to assess resistance development and the 
effects of treatment on parasite burden and body weight.
RESULTS AND CONCLUSION. Overall, ivermectin treatment 
did not significantly affect Capillaria and strongylid egg counts 
in the long term, nor did it influence the weight of adult female 
reindeer. Fifteen days post-treatment, ivermectin significantly 
reduced gastrointestinal nematode prevalence and overall egg 
burden, particularly for Capillaria spp. and strongylids, while 
showing no efficacy against Nematodirus, suggesting possible 
resistance. However, this effect was transient. At four and six 
months post-treatment, efficacy was completely lost, with fecal 
egg counts returning to or exceeding pre-treatment levels, espe-
cially for strongylids. These findings indicate that the long-term 
benefits of indiscriminate annual ivermectin treatment against 
gastrointestinal nematodes in reindeer are questionable.

TARGETING HOST RAC1 WITH CARBAZOLE-
PYRIMIDINES: A NEW THERAPEUTIC APPROACH AGAINST 
LEISHMANIASIS
Anna R. Sannella1, Sara Travaglione2, Silvia Paone1, Stefania 
Orsini1, Aldo Scalone1, Cornelis P. Vlaar3, Alessia Fabbri2, Anna 
Olivieri1, Trentina Di Muccio1

1Department of Infectious Diseases, Istituto Superiore di 
Sanità, Rome, Italy; 2Department of Cardiovascular, Endocrine-
metabolic Diseases and Aging, Istituto Superiore di Sanità, 
Rome, Italy; 3Department of Pharmaceutical Sciences, School 
of Pharmacy, University of Puerto Rico, Medical Sciences 
Campus, San Juan, Puerto Rico
Keywords: EHop-016 derivatives; Host-targeted therapies; 
Leishmaniasis

INTRODUCTION. Leishmaniasis is a vector-borne disease af-
fecting around 1 million patients annually, mainly in tropical and 
subtropical areas. Due to the high toxicity, cost, and emerging 
resistance associated with current chemotherapeutic options, 
there is an urgent need for new drugs and strategies. In addi-
tion to approaches targeting specific metabolic pathways of 
the parasite, targeting host factors essential for parasite sur-
vival represents an emerging strategy to overcome drug resis-
tance. Human GTPase Rac1 plays a role in infection of host 
cells by several intracellular pathogens, including parasites 
such as Plasmodium falciparum (Paone et al., 2020. Sci Rep., 
10(1):22054). Previous studies suggested that Leishmania 
evades the macrophage oxidative burst during Rac1-dependent 
phagocytosis in the absence of significant NADPH oxidase acti-
vation. Moreover, Leishmania engages Rac1 to build a protec-
tive F-actin coat around its phagosome, preventing fusion with 
lysosomes and promoting parasite survival (Lerm et al., 2006. 
Infect Immun., 74:2613). In this study, we tested the GTPase 
Rac1 inhibitor EHop-016 and a series of 25 carbazole-pyrimi-
dine analogues designed and synthesized to improve potency 
and selectivity, which had previously shown antimalarial activity 
(Parapini et al., Eur J Med Chem., 2026).
MATERIALS AND METHODS. Cytotoxicity was evaluated on 
mammalian macrophages and epithelial cells by MTT assay. 
Selected compounds were tested to confirm Rac1 inhibition in 
these cells using G-LISA assays. Compounds were screened 
against Leishmania using ex vivo assays: macrophages were 
infected with L. infantum to evaluate inhibition of intracellular 
amastigote growth.
RESULTS AND CONCLUSION. The carbazole-pyrimidine ana-
logues displayed variable effects on macrophages: 5 compounds 
were non-toxic (CC₅₀ > 50 µM), 13 showed moderate toxicity (6 > 
CC₅₀ > 25 µM), and 7 were toxic (CC₅₀ < 6 µM). The 18 non-toxic 
and moderately toxic compounds were subsequently tested for 
anti-Leishmania activity. In particular, three EHop-016 deriva-
tives showed submicromolar inhibitory concentrations against 
L. infantum (0.15 < IC₅₀ < 0.5 µM at 72 h), together with mod-
erate cytotoxicity (8 > CC₅₀ > 25 µM), compared with the parent 
compound EHop-016 (IC₅₀ = 0.46 µM, CC₅₀ = 3.86 µM). Further-
more, Rac1 inhibition by the four most effective compounds was 
confirmed in epithelial cells. These preliminary findings support 
the potential of Rac1 inhibition as a strategy for the development 
of new drugs against leishmaniasis. Inhibitors of the human GT-
Pase Rac1 could represent an innovative antiparasitic strategy 
because targeting a host-cell factor may reduce the likelihood of 
resistance development and potentially provide efficacy against 
multiple parasite strains and species.
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A PREVALENCE STUDY OF CANINE VECTOR-BORNE 
PATHOGENS ON PANTELLERIA ISLAND
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INTRODUCTION. Islands can serve as natural and confined set-
tings to investigate both pathogen distribution and vector–host 
interactions. Because of their distinctive characteristics, includ-
ing geographic isolation, well-defined animal populations, and 
restricted movement of animals and vectors, islands provide 
ideal conditions for a more focused assessment of vector-borne 
disease epidemiology. Pantelleria is a volcanic island located in 
the central Mediterranean Sea, with a surface area of 84.53 km² 
and a warm, humid climate. The island hosts a relatively small 
canine population of around 1,000 owned dogs, with no stray 
dogs and a limited presence of small wild mammals (e.g., Cro-
cidura pachyura). This study investigated canine vector-borne 
pathogens in owned and sheltered dogs on Pantelleria Island 
through a prevalence study conducted in two different years.
MATERIALS AND METHODS. Blood samples were collected 
during two periods, July 2022 and December 2024. The pres-
ence of Babesia spp., Ehrlichia canis, Anaplasma spp., Bar-
tonella spp., Mycoplasma spp., and Coxiella burnetii was 
investigated by conventional PCR, while Leishmania infantum 
and Rickettsia spp. were assessed by real-time PCR and nest-
ed PCR, respectively. In addition, blood smear examination and 
Knott’s test were used for the diagnosis of Hepatozoon canis 
and circulating microfilariae, respectively.
RESULTS AND CONCLUSION. In 2022, 112 dogs were sam-
pled, and in 2024, 84 dogs were sampled. Overall, 141 dogs 
were included in the study, with overlap between the two sam-
pling periods. Conventional PCR identified Bartonella spp. 
in 18 dogs sampled in 2022 (16.1%; 18/112) and in 12 dogs 
sampled in 2024 (14.3%; 12/84), resulting in an overall preva-
lence of 21.3%. Ehrlichia canis was detected in three privately 
owned dogs (2.7%; 3/112) in 2022, whereas no positive cases 
were recorded in 2024. Coxiella burnetii was detected in one 
sheltered dog in 2024 (1.2%; 1/84), while haemotropic Myco-
plasma spp. were identified in three dogs in 2024 (2.7%; 3/84). 
All dogs tested molecularly negative for L. infantum, Anaplas-
ma spp., Babesia spp., and Rickettsia spp.. Acanthochei-
lonema reconditum microfilariae were found in the blood of 
one privately owned dog sampled in 2022, corresponding to a 
point prevalence of 0.9%. Blood smear examination detected 
H. canis in six dogs, including four in 2022 (3.6%; 4/112) and 
two in 2024 (2.4%; 2/84), resulting in an overall prevalence of 
4.2%. These findings reveal temporal variations in the preva-
lence of canine vector-borne pathogens on Pantelleria Island 
and highlight the importance of small islands as valuable epi-
demiological units and ideal models for studying vector-borne 
disease dynamics. This approach also enables continuous and 
systematic surveillance, which is essential for the development 
of effective control strategies aimed at reducing the spread of 
these infections, including those of zoonotic concern.
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yse circadian rhythms of the two mosquito species by means of 
generalized additive models.
RESULTS AND CONCLUSION. A very high correlation was 
observed between the VECTRACK system and expert-based 
counting of the total number of Ae. albopictus and Cx. pipi-
ens (SRC coefficient = 0.911, P < 0.0001). However, regression 
analysis estimated a 0.758 (95% CI: 0.737–0.779) relationship 
between the two datasets, meaning that for every 100 Ae. al-
bopictus and Cx. pipiens identified by the VECTRACK algo-
rithm, an average of 76 specimens were actually captured (SD 
= 28.9). Overall, a 19.5% overestimation of Ae. albopictus and 
Cx. pipiens counts by VECTRACK (N = 19,112) was observed 
compared with expert counts (N = 15,391). The 95% quantile 
interval of the difference between sensor- and operator-based 
estimates ranged from −18 to 9 for Ae. albopictus and from −16 
to 21 for Cx. pipiens. Modelling analysis of VECTRACK data, af-
ter removal of biased values using arbitrarily established thresh-
olds, showed a peak of activity between 2:00 PM and 6:00 PM 
for Ae. albopictus and two activity peaks around dawn and 
dusk for Cx. pipiens.

THE VECTRACK SYSTEM FOR AUTOMATIC REAL-TIME 
MOSQUITO COUNTING AND IDENTIFICATION: ACCURACY 
ASSESSMENT AND FIRST CHARACTERIZATION OF THE 
CIRCADIAN RHYTHMS OF MAIN ARBOVIRUS VECTORS IN 
ITALY
Chiara Gentile1, Mattia Manica2, Martina Micocci1, Mattia 
Foti1, Ilaria Bernardini3, Laura Soresinetti4,5, Marianna Varone6, 
Paola Di Lillo6, Cipriano Foxi7, Matteo De Ascentis8, Silvio 
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Legnaro, Italy
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quitoes

INTRODUCTION. The recently developed VECTRACK system 
is designed to allow automatic real-time counting and genus- 
and sex-level identification of Aedes and Culex mosquitoes 
(González-Pérez et al., 2022. Parasit Vectors., 15:190). The 
system exploits an optical sensor mounted on a BG-Mosqui-
taire trap (BGM+VECT) combined with a supervised machine 
learning approach, which has been shown to provide estimates 
of collected specimens highly correlated with those obtained 
by visual examination performed by expert operators (Micocci 
et al., 2024. Parasit Vectors., 17:409). In addition to real-time 
data on mosquito counting and identification, available 24 h/
day and 7 days/week, the VECTRACK system records the ex-
act time of each individual capture, as well as temperature (T) 
and relative humidity (RH). This allows investigation of mosquito 
bionomics, such as species-specific circadian rhythms, which 
are difficult to study using conventional monitoring tools. A net-
work of 11 research groups collaborating within the INF-ACT 
project (Extended Partnership Initiative on Emerging Infectious 
Diseases; PE00000007) exploited this opportunity to imple-
ment a large-scale study aimed at: i) assessing the accuracy of 
the VECTRACK system across Italy, and ii) providing a first field-
based insight into the circadian rhythms of Ae. albopictus and 
Cx. pipiens, which may help identify periods of highest host–
vector contact and increased exposure to bites and arbovirus 
transmission risk.
MATERIALS AND METHODS. Sampling was carried out in eight 
Italian regions from March to October 2025 using 12 BGM+VECT 
traps deployed in urban and semi-urban study sites. Expert 
morphological counts and identifications were compared with 
VECTRACK outputs using Spearman’s Rank Correlation (SRC) 
and linear regression. A subset of VECTRACK data, selected 
according to arbitrary accuracy thresholds, was used to anal-
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HARNESSING SAND FLY MICROBIOTA FOR SUSTAINABLE 
PATHOGEN CONTROL: EVIDENCE FROM ASAIA SPP. 
DYNAMICS
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INTRODUCTION. Phlebotomine sand flies (Diptera: Psycho-
didae) are expanding their geographic range toward higher lati-
tudes and altitudes, driven by climate and environmental chang-
es. This shift is associated with the spread of pathogens such as 
phleboviruses and Leishmania spp. in previously non-endemic 
areas (González et al., 2025. Sci Rep., 15:96296). Although Ita-
ly remains endemic for sand fly-borne diseases, the role of sand 
fly gut microbiota in pathogen development is still poorly inves-
tigated. The endosymbiont Asaia spp., already studied in Aedes 
and Anopheles mosquitoes, represents a promising candidate 
for investigating vector competence in sand flies co-infected 
with Asaia and Toscana virus or Leishmania spp. (Capone et 
al., 2013. Parasit Vectors., 6:182; Epis et al., 2020. Commun 
Biol., 3:105).
MATERIALS AND METHODS. An Asaia-free laboratory colony 
of Phlebotomus perniciosus (Italian strain) was exposed to 
5% glucose solution containing 10⁸ cells mL-¹ of Asaia spp. and 
food coloring. Two Asaia strains were tested: 7F, isolated from 
field sand flies, and wild type-SF2.1, isolated from Anopheles 
stephensi. Bacterial loads were determined by plating tenfold 
serial dilutions of insect homogenates on YDA media and count-
ing colony-forming units (CFUs). Field sand flies collected in 
2023 in Central and Southern Italy (Tuscany, Latium, Sicily) and 
previously tested for pathogens were screened by standard PCR 
to characterize microbiota, focusing on Asaia spp. and Wolba-
chia spp. Additionally, Ph. perfiliewi specimens collected in 
2025 in Tuscany through CDC light traps were used to inves-
tigate Asaia transmission routes under laboratory conditions. 
Samples were tested at different time points (day 0–12). Finally, 
16S rRNA sequencing of different Asaia strains was performed 
to assess species-specific associations with different vectors.
RESULTS AND CONCLUSION. Strain 7F successfully colonized 
sand flies, reaching up to 1.1 × 10⁴ CFU. In contrast, strain SF2.1 
showed negligible growth, suggesting host–symbiont specifici-
ty. To date, among twenty analysed pools, seven positive for 
Leishmania spp., positivity for Asaia spp. was detected in ten 
samples. Under laboratory conditions, horizontal transmis-
sion of Asaia was observed starting from day 7, together with 
persistence of bacterial viability. BLAST comparison of SF2.1 
showed 98% homology with Asaia bogorensis. In parallel, se-
quencing of the strain isolated from Ph. perfiliewi is ongoing. 
These preliminary findings suggest a species-specific relation-
ship between sand flies and microbiota, warranting further in-
vestigation. The co-detection of Leishmania spp. and Asaia 
spp. in field samples represents a novel finding with potential 
implications for vector competence.
FUNDING: This research was supported by EU funding within 
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INTRODUCTION. Phlebotomus perniciosus (Diptera: Psy-
chodidae) is the primary vector of Leishmania infantum and 
several phleboviruses in the Mediterranean Basin, and due to its 
significance in the epidemiology of these pathogens, implemen-
tation of effective control measures is strongly recommended 
(Bezerra-Santos et al., 2026. J Pest Sci., 99:11; Milagres and 
Maia, 2024. Trends Parasitol., 40:649-650). Among these, the 
use of chemical insecticides, particularly pyrethroids, remains 
a cornerstone for reducing sand fly populations and limiting the 
transmission of vector-borne pathogens. However, it may lead 
to environmental and food contamination as well as the de-
velopment of insecticide resistance. Under the above circum-
stances, entomopathogenic fungi (EPF) have been investigat-
ed as an environmentally friendly alternative for their potential 
in the biological control of arthropods (Bezerra-Santos et al., 
2026. J Pest Sci., 99:11). For example, Beauveria bassiana 
has shown efficacy against several arthropod species, includ-
ing mosquitoes, ticks, and mites (Cafarchia et al., 2022. Acta 
Trop., 234:106627). However, data on sand flies are limited and 
no studies have been conducted on P. perniciosus. Here we 
evaluated the entomopathogenic effect of a native strain of B. 
bassiana against eggs, larvae, and adults of P. perniciosus un-
der standardized laboratory conditions.
MATERIALS AND METHODS. Eggs (n = 200), first instar larvae 
(n = 180), and gravid adults of colony-reared sand fly females (n 
= 180) were exposed to different conidial concentrations of B. 
bassiana (1–5 × 10⁵, 1–5 × 10⁷, and 1–5 × 10⁹ conidia/mL). The 
control group was treated with distilled water containing 0.1% 
Tween 80. All experiments were performed in triplicate, and the 
samples were incubated at 25°C and 80% relative humidity.
RESULTS AND CONCLUSIONS: Beauveria bassiana com-
pletely inhibited egg hatching at the highest conidial concentra-
tion (i.e., 1–5 × 10⁹ conidia/mL). Furthermore, all three concen-
trations reduced the lifespan of adult females by approximately 
half, causing 100% mortality after six days of exposure. Infected 
females also laid fewer eggs (5.9 ± 2.5 eggs per female) than 
those in the control group (30.4 ± 3.4 eggs per female). In con-
trast, the larval stage showed low susceptibility to fungal infec-
tion. These findings highlight the potential of B. bassiana as a 
biological control agent for reducing P. perniciosus popula-
tions. Additionally, our results contribute to the development 
of new strategies for controlling sand fly populations, therefore 
reducing the transmission of vector-borne pathogens.
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INTRODUCTION. Over the last three decades, Italy has expe-
rienced a marked increase in the presence and spread of inva-
sive mosquito species (IMS) of the genus Aedes, raising public 
health concerns due to their role as vectors of arboviruses such 
as dengue and chikungunya. Among IMS, Aedes koreicus and 
Aedes japonicus japonicus, native to East Asia, have rapidly 
established in temperate regions of Europe (Zadra et al., 2023. 
Insects., 14:904); in Italy, they were first detected in the north-
east in 2011 (Capelli et al., 2011. Parasit Vectors., 4:188) and 
2015 (Seidel et al., 2016. Parasit Vectors., 9:284), respective-
ly. Subsequent surveillance documented their rapid expan-
sion across northern regions (Gradoni et al., 2021. Data Brief., 
36:107047). Given their epidemiological relevance, we report 
updated data on their occurrence and distribution in Italy.
MATERIALS AND METHODS. Mosquitoes were collected within 
regional surveillance programs for IMS aimed at detecting and 
monitoring the spread of Ae. koreicus and Ae. japonicus in 
newly affected areas, supplemented with data from additional 
projects. Eggs, larvae, and adults were collected using ovitraps, 
manual aspirators, gravid traps, CDC traps, and BG traps. Sam-
plings were carried out in seven Italian regions and two auton-
omous provinces from 2011 to 2025, between March and No-
vember. Species identification was performed morphologically 
and molecularly by PCR and sequencing. Municipalities were 
considered positive when adults, larvae, or eggs (identified after 
hatching) of these two species were detected.
RESULTS AND CONCLUSION. Over the past 15 years of ento-
mological surveillance, 654 municipalities in northern Italy were 
monitored. Aedes koreicus was recorded in 391 municipalities 
(60%). After its first detection in Veneto (2011), it spread across 
northeastern Italy, reaching Trento (2013), Friuli-Venezia Giulia 
and Lombardy (2015), and northwestern Italy in Liguria (2016), 
likely following a new introduction event. It was subsequently 
detected in Bolzano (2019) and Piedmont (2021). The most re-
cent finding was in Emilia-Romagna (2025). Aedes japonicus 
occurred in 285 municipalities (44%) and was first detected in 

the NextGenerationEU-MUR PNRR Extended Partnership initia-
tive on Emerging Infectious Diseases (Project no. PE00000007, 
INF-ACT). The CLIMOS consortium is co-funded by the Europe-
an Commission grant 101057690 and UKRI grants 10038150 
and 10039289. The six Horizon Europe projects BlueAdapt, CA-
TALYSE, CLIMOS, HIGH Horizons, IDAlert, and TRIGGER form 
the Climate Change and Health Cluster.
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INTRODUCTION. Aedes albopictus is an invasive mosquito 
species of growing public health concern in Europe due to its 
ability to transmit arboviruses. Little is known about the effect of 
urban air pollution on adult survival and physiological respons-
es to stress. In this study, we tested the hypothesis that adult 
females maintained in high-traffic and green-background areas 
differ in survival, accumulation of toxic elements, and expres-
sion of genes involved in oxidative stress.
MATERIALS AND METHODS. Two groups of four adult cages 
(each containing 100 Ae. albopictus females) were maintained 
for 66 days (starting from October 11th, 2025) in two sites in 
Rome representing high (hereafter, polluted site) and low (here-
after, green site) levels of air pollution. Dead mosquitoes were 
counted daily, stored at −20 °C, and subsequently subjected to 
inductively coupled plasma mass spectrometry (ICP-MS) anal-
ysis aimed at quantifying elemental bioaccumulation. Individu-
als from one of the four cages were collected after 24 h, 48 h, 
5 days, 10 days, and 20 days for gene expression analyses. Fe-
male survival was analysed by Kaplan–Meier curves and com-
pared using the log-rank test. In parallel, PM10 sampling was 
carried out at both sites using 24-hour samplers. PM samples 
were subjected to ICP-MS combined with chemical fraction-
ation to enhance selectivity of elements as source tracers, and 
to oxidative potential (OP) analyses. OP and chemical charac-
terization data were processed using advanced statistical tech-
niques to assess the contribution of different emission sources, 
including vehicular traffic, to PM10, its oxidative potential, and 
toxic element concentrations.
RESULTS AND CONCLUSION. Female mortality was <1% at 
both sites during the first two weeks, increased thereafter, and 
was overall significantly higher at the polluted site (log-rank test: 
p < 0.0001). At day 66, 1% and 34% of females were still alive at 
the polluted and green sites, respectively. Expression of genes 
involved in oxidative stress is currently being assessed. PM10 
mass concentration and concentrations of elements associat-
ed with vehicular traffic emissions (e.g., Cu, Fe, Sb, Sn) were 
considerably higher at the polluted site. Consistent differences 
in bioaccumulation of traffic-related elements were also ob-
served in mosquito carcasses. In particular, individuals from the 
polluted site showed, on average, a five-fold higher accumula-
tion of Sn (0.5 µg/mg vs. 0.1 µg/mg) and higher Fe concentra-
tions (334 µg/mg vs. 172 µg/mg). Further data fusion analyses 
are ongoing to investigate potential relationships between PM 
tracers, bioaccumulation, and mortality. These findings provide 
strong evidence that air pollution influences survival of adult 
Ae. albopictus, suggesting that selective pressure exerted by 
air pollution may shape the evolutionary trajectories of Ae. al-
bopictus populations in urban environments. Moreover, these 

Friuli-Venezia Giulia near the Austrian border in 2015. It subse-
quently expanded across northern Italy, reaching Veneto (2018), 
Bolzano and Piedmont (2019), Trento, Lombardy and Liguria 
(2021), and was later detected in Emilia-Romagna (2025). No 
IMS were detected in Valle d’Aosta. Although less invasive than 
Aedes albopictus, these two species have shown rapid expan-
sion within a few years, particularly from east to west. In par-
ticular, Ae. japonicus spread considerably despite arriving later 
than Ae. koreicus. Their southward expansion appears limited 
by high summer temperatures and the dense populations of 
the competitor Ae. albopictus. The overlapping distribution of 
these three species complicates entomological surveillance 
due to similarities in biology and morphology, highlighting the 
need for long-term monitoring to ensure early detection and ef-
fective control of these IMS.
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INTRODUCTION. Canine babesiosis is a major and increasingly 
relevant vector-borne disease across the Mediterranean basin, 
where multiple Babesia species co-circulate and low-parasite-
mia infections may escape conventional diagnostic methods 
(Solano-Gallego et al., 2016. Parasit Vectors., 9:336). Sensi-
tive, specific, and accurate tools are therefore essential for re-
liable diagnosis and epidemiological surveillance. In this study, 
we developed and validated a multiplex digital PCR (dPCR) as-
say for the simultaneous detection and quantification of Babe-
sia canis, Babesia vogeli, and Babesia gibsoni.
MATERIALS AND METHODS. Primers and probes targeting the 
18S rRNA gene were selected (Troskie et al., 2019. Ticks Tick 
Borne Dis., 10:101276) and adapted to a digital PCR (dPCR) 
platform. Reaction conditions, including reagent concentrations 
and annealing temperature, were optimized to ensure assay 
performance. The assay was validated using naturally infected 
canine blood samples for all Babesia species, while tick-de-
rived samples were additionally tested for B. canis. All sam-
ples included in the validation had been previously confirmed 
by conventional PCR and sequencing (Bajer et al., 2019. Ann 
Agric Environ Med., 26:538–543). Analytical performance was 
assessed through determination of the limit of blank (LoB) and 
limit of detection (LoD). The LoB was determined using no-tem-
plate controls (NTC), whereas the LoD was determined using 
serial dilutions of positive samples and expressed as copies/µL 
of reaction.
RESULTS AND CONCLUSION. The assay demonstrated high 
analytical sensitivity. Specifically, the LoD was 0.70 copies/µL 
for B. canis, 0.18 copies/µL for B. gibsoni, and 0.57 copies/µL 
for B. vogeli, indicating reliable detection at very low concentra-
tions. The assay performed consistently across different sample 
types, including blood and tick-derived DNA, supporting its ap-
plication in both host and vector investigations. No cross-reac-
tivity was observed among targets, confirming the high specific-
ity of the multiplex assay. The multiplex dPCR approach enables 
absolute quantification without the need for standard curves 
and improves detection of low-level infections compared with 
conventional molecular methods. These findings highlight the 
potential of this approach for the early detection of Babesia 
spp., with important implications for the timely clinical manage-
ment of canine babesiosis, particularly in cases characterized 
by low parasitemia.

results open new avenues of research and support the potential 
use of these insects as bio-indicators.
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IDENTIFICATION OF SAND FLY BLOOD MEAL HOSTS USING 
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INTRODUCTION. Identification of vertebrate blood meal sourc-
es in hematophagous vectors is essential for understanding 
the transmission dynamics of vector-borne pathogens within 
a One Health framework. Traditional approaches, such as ELI-
SA or PCR followed by Sanger sequencing, are constrained by 
the need for predefined targets, as well as by limited sensitivity 
and reduced ability to detect blood meals from multiple hosts 
or low-abundance DNA, particularly in non-engorged speci-
mens. This study evaluates a PCR-free nanopore sequencing 
approach to identify blood meal hosts across different physio-
logical states of sand flies and to detect multiple blood feeding 
sources.
MATERIALS AND METHODS. Sergentomyia minuta was used 
as a model to develop a molecular pipeline applicable to hema-
tophagous Diptera. S. minuta specimens were collected in Tori-
no (Piedmont, Italy) using sticky traps and morphologically iden-
tified using standard taxonomic keys. Only female specimens 
were included and categorized as engorged, gravid, or unfed. 
Genomic DNA was extracted using the DNeasy Blood & Tissue 
kit, with protocol modifications to improve DNA yield. Nucle-
ase-free water was included in all steps as a sequencing blank. 
Native DNA libraries were prepared without PCR amplification 
and sequenced on an Oxford Nanopore MinION Mk1B device 
using a FLO-MIN106 flow cell with R10.4 chemistry. Nanopore 
adaptive sampling was applied to deplete vector DNA (BioSam-
ple ID: SAMEA10651172). Basecalling and demultiplexing were 
performed with Dorado v1.3.0 (GPU mode, super high-accura-
cy model). Reads ≥100 bp were taxonomically classified using 
Kraken2 (confidence threshold 0.75), and results were analysed 
in RStudio for exploratory data analysis.
RESULTS AND CONCLUSION. Sequencing generated 500,810 
reads (176.6 Mb), with high quality (mean Q-score 17.5; 77.4% 
> Q20). After filtering, 10,017 reads (3.6%) were retained for 
taxonomic analysis. In engorged specimens, host DNA was 
predominantly assigned to reptilian taxa, particularly Podarcis 
muralis. Host signals decreased in gravid and unfed specimens, 
with a concomitant increase in environmental and non-target 
DNA. Trace detection of multiple taxa, including mammals (Sus 
scrofa, Canidae, and Hominoidea), demonstrated the method’s 
high sensitivity and its ability to identify mixed blood meals with-
in single vectors. Sequencing blanks yielded negligible reads. 
To the best of the authors’ knowledge, this represents the first 
successful attempt to detect traces of previous blood meals 
in unfed hematophagous Diptera. This study demonstrates 
that PCR-free nanopore sequencing is a specific and sensitive 
tool for blood meal analysis, capable of recovering host DNA 
across physiological states and revealing complex feeding pat-
terns that may be overlooked by traditional methods. The next 
stage of this research will apply this approach to field-collected 
Phlebotomus perniciosus, the main vector of leishmaniasis in 

TICK DISTRIBUTION ALONG ALTITUDINAL GRADIENTS IN 
THE WESTERN ITALIAN ALPS: INSIGHTS FROM FIELD DATA 
AND ENVIRONMENTAL MODELLING
Ilaria Pastori, Stefania Zanet, Ezio Ferroglio
Università degli Studi di Torino, Italy
Keywords: Ixodes ricinus, altitudinal distribution, climate 
change

INTRODUCTION. Climate and land-use changes are rapidly 
reshaping Alpine ecosystems, enabling the upward expansion 
of tick populations into areas that were historically unsuitable. 
At the same time, mountain environments are increasingly fre-
quented for outdoor activities, raising concerns about emerging 
exposure risks at higher elevations. This ongoing study investi-
gates how tick distribution changes along altitudinal gradients in 
the western Italian Alps (Piedmont, NW Italy).
MATERIALS AND METHODS. A total of 60 replicated transects 
were established spanning 400–2200 m a.s.l., evenly distribut-
ed across six 300 m elevation classes (10 transects per class) 
and balanced by solar exposure (50% high, 50% low exposure), 
to systematically capture environmental variability. Transects 
were selected based on environmental conditions favorable to 
tick presence, including habitat type, solar exposure, and vege-
tation cover. Questing ticks are collected seasonally over two 
consecutive years (July 2024–May 2026) using a standardized 
dragging method along 100 m transects. Near-ground tempera-
ture and relative humidity are continuously recorded using data 
loggers, providing fine-scale microclimatic measurements at 
each site.
RESULTS AND CONCLUSION. Preliminary results (with one 
sampling season still missing) include 4,858 Ixodes ricinus 
specimens, comprising 2,828 larvae, 1,827 nymphs, and 203 
adults. Tick occurrence varied across seasons, with the largest 
proportion of specimens collected in summer (48.81%), fol-
lowed by spring (34.44%) and autumn (15.97%), while winter 
accounted for 0.78% of total captures. Seasonal patterns dif-
fered among life stages: larvae were predominantly collected 
in summer (58.27%), nymphs in spring (49.97%), and adults 
also peaked in spring (64.53%). Across elevation classes, 
specimens were unevenly distributed, with 24.74% in class 1, 
31.41% in class 2, 21.86% in class 3, 18.28% in class 4, 3.48% 
in class 5, and 0.23% in class 6. All life stages were observed 
up to elevation class 5, while class 6 contained only larvae and 
nymphs, with no adults recorded. Generalized Linear Mixed 
Models (GLMM) and MaxEnt will be used to assess the role of 
environmental predictors derived from in situ microclimatic 
measurements and remote sensing data on climate, vegetation, 
and snow cover. The three developmental stages will be mod-
elled separately to account for stage-specific responses. These 
data provide a structured empirical basis for quantifying tick dis-
tribution along altitudinal gradients in Alpine environments and 
will support further model-based analyses.
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INTRODUCTION. Honey-baited FTA cards leverage the natural 
sugar-feeding behaviour of mosquitoes to enable the non-inva-
sive detection of pathogens expectorated during feeding. Inte-
grating this tool into mosquito trapping systems offers several 
advantages over traditional vector-borne disease surveillance, 
including reduced need for cold chains, simplified field logistics, 
and the potential to capture a broad range of circulating patho-
gens (Hall-Mendelin et al., 2010. J Med Entomol., 47:132–139). 
However, mosquito sugar-feeding is known to vary widely across 
species, ecological contexts, and climatic conditions, poten-
tially affecting the sensitivity and applicability of this approach 
(Stone and Foster, 2013. Ecology of parasite-vector interac-
tions, Wageningen Academic Publishers, Wageningen, 35–79). 
Reliable and scalable surveillance tools for vector-borne patho-
gens remain a key challenge in heterogeneous ecological set-
tings. Despite increasing interest, evaluations of honey-baited 
FTA card system performance across regions are still lacking. 
This study provides a preliminary multi-site assessment of hon-
ey-based trap effectiveness.
MATERIALS AND METHODS. Multi-site trapping campaigns 
were conducted between 2019 and 2026 across Italy (Veneto 
and Lazio), Poland, Scotland, Djibouti, Colombia, and the Phil-
ippines. Mosquitoes were collected using standard entomolog-
ical traps (CDC light traps, BG-Sentinel, and BG-Sentinel Pro) 
equipped with a honey-baited FTA card system (Manzi et al., 
2023. Sci Rep., 13:12840). Sampling effort was quantified in 
trap-nights and considered in comparative analyses. Data were 
aggregated by country and year to obtain pooled estimates of 
sugar-feeding prevalence and trap productivity across coun-
tries. Mosquito species composition and selected eco-climatic 
variables were explored to assess differences among sampling 
sites.
RESULTS AND CONCLUSION. Mosquito communities and 
trapping rates varied markedly among countries. Climate and 
landscape influenced both trapping rate and sugar-feeding be-
haviour, with strong context-dependent effects. Sugar-feeding 
rates varied according to taxa and countries, highlighting differ-
ential suitability for FTA-based surveillance. Feeding rates var-
ied across countries, with the highest values observed in Italy 
(Veneto region, 66%), followed by the Philippines (61%) and 
Poland (51%), Djibouti (35%), and Colombia (15%), while low-

Piedmont, collected in an area with a known density of potential 
wildlife hosts, to simultaneously detect blood meal sources and 
Leishmania infantum infection.
FUNDING: This research was supported by EU funding within 
The NextGenerationEU-MUR PNRR Extended Partnership initia-
tive on Emerging Infectious Diseases (Project no. PE00000007, 
INF-ACT).
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INTRODUCTION. Leishmaniasis is a zoonotic disease endemic 
in Asia, Africa, the Americas, and southern Europe. The disease 
is caused by Leishmania parasites, which are transmitted by 
female sand flies of the genera Phlebotomus and Lutzomyia in 
the Old and New World, respectively (Burza et al., 2018. Lan-
cet., 392:951–970; Pareyn et al., 2025. Nat Rev Dis Primers., 
11:81). Climate change is influencing the distribution of these 
vectors, particularly in the Mediterranean basin, a region highly 
vulnerable to its impacts. Given the significance of leishmani-
asis in Europe and the Mediterranean basin, many studies are 
investigating the potential distribution of Leishmania vectors in 
the region (Chalghaf et al., 2018. Parasit Vectors., 11:461). Eco-
logical niche models are valuable tools for improving our un-
derstanding of vector species biology. Considering that climate 
change is a key driver of shifts in species distributions, including 
the geographical expansion of Leishmania vectors (Chalghaf et 
al., 2018. Parasit Vectors., 11:461), this study aims to analyse 
the current potential distribution and projected future shifts of 
competent sand fly species in North Africa and the lower Medi-
terranean Basin under climate change scenarios.
MATERIALS AND METHODS. Two datasets for the Mediterra-
nean basin area were used to build the model: one obtained 
from the Global Biodiversity Information Facility (GBIF), includ-
ing sand fly presence data across Mediterranean countries, and 
another provided by the Centro di Referenza Nazionale per le 
Leishmaniosi (CReNaL). Current and future potential distribu-
tions were evaluated using Ecological Niche Modelling (ENM) 
with the Maximum Entropy (MaxEnt) algorithm. Environmen-
tal suitability and probability of occurrence were estimated for 
the following species: Phlebotomus perniciosus, Phlebotomus 
mascittii, Phlebotomus neglectus, Phlebotomus papatasi, Phle-
botomus perfiliewi, and Sergentomyia minuta. MaxEnt outputs 
were analysed using QGIS and R. Species overlap and co-oc-
currence patterns among sand flies were also evaluated. Future 
potential distributions under climate change scenarios were 
modelled using Representative Concentration Pathway (RCP) 
scenarios from the Intergovernmental Panel on Climate Change 
(IPCC).
RESULTS AND CONCLUSION. Data collection and modelling 
are currently ongoing. To date, a total of 1,209 occurrences of 
P. mascittii (83), P. neglectus (90), P. papatasi (279), P. perfiliewi 
(293), P. perniciosus (300), and S. minuta (164) have been re-
corded, covering the period from 2015 to 2025. These occur-
rences span 20 countries across the Mediterranean basin, with 
the highest numbers recorded in Italy and Spain. As climate 
change may significantly influence the distribution of Leish-
mania vectors, potentially increasing the risk of transmission in 

er values were recorded in Lazio (9%) and Scotland (3%). Fur-
ther analyses on species-specific eco-climatic drivers affecting 
feeding rates will be presented. These results highlight sub-
stantial heterogeneity in mosquito sugar-feeding behaviour and 
suggest that the performance of honey-baited traps is strong-
ly shaped by local ecological conditions. This underscores the 
need to account for ecological variability when implementing 
honey-baited surveillance systems across different geographi-
cal regions.
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INTRODUCTION. Tick-borne protozoa (TBP), such as Babesia 
spp., Theileria spp., and Hepatozoon spp., are apicomplexan 
parasites causing important diseases in domestic and wild ani-
mals (Andersson et al., 2017. Parasitol Res., 116:2291–2297). 
Climate change and the intensified interaction between wild-
life, domestic animals, and humans influence the epidemiol-
ogy of tick-borne diseases (TBDs), also increasing the risk of 
TBP transmission (Pustijanac et al., 2024. Eur J Clin Microbiol 
Infect Dis., 43:1261–1295; Remesar et al., 2025. Vet Micro-
biol., 307:110579). For these reasons, carnivores, and wildlife 
in general, represent useful tools for monitoring TBP circulation 
(Guardone et al., 2024. Animals., 14:2377). This study is part 
of an ongoing research project (GR-2021-12374932) and aimed 
to conduct a molecular investigation of Babesia spp., Theileria 
spp., and Hepatozoon spp. in wild carnivores from north-west-
ern (NW) Italy.
MATERIALS AND METHODS. Between 2022 and 2026, spleen 
samples were collected from 218 foxes (Vulpes vulpes), 152 
wolves (Canis lupus), 107 badgers (Meles meles), and 23 
stone martens (Martes foina) from Piedmont (n = 340), Ligu-
ria (n = 57), and Aosta Valley (n = 103). Samples were subject-
ed to DNA extraction and endpoint PCR for amplification of a 
fragment of the 18S rRNA gene of Babesia spp./Theileria spp. 
(Beck et al., 2009. Int J Parasitol., 39:843–848) and Hepatozo-
on spp. DNA (Inokuma et al., 2002. Vet Parasitol., 106:265–
271). Positive amplicons were sequenced and analysed using 
NCBI BLAST for species identification.
RESULTS AND CONCLUSION. DNA of at least one target TBP 
was detected in 206 out of 500 tested animals. Babesia spp. 
were detected in 87 animals, with the highest prevalence in 
badgers (n = 40, 37.4%), followed by foxes (n = 41, 18.8%) 
and wolves (n = 6, 3.9%). Sequencing identified Babesia sp. 
badger type A and C in badgers, B. vulpes in foxes, and B. ca-
nis in wolves. No positivity for Babesia spp. or Theileria spp. 
was found in stone martens. Hepatozoon spp. were detected 
in 119 animals, with the highest prevalence in wolves (n = 70, 
46.1%), followed by foxes (n = 46, 21.1%) and stone martens 
(n = 3, 13.0%). Sequencing identified Hepatozoon canis in 
wolves and foxes and H. martis and Hepatozoon sp. in stone 
martens. Hepatozoon spp. were never detected in badgers. 
Ten foxes were co-infected with B. vulpes and H. canis. These 
results demonstrate considerable circulation of Babesia spp. 
and Hepatozoon spp. in wild carnivores from the studied re-
gions, confirming their epidemiological role in the maintenance 
of these TBP. H. martis was very recently reported for the first 
time in another area of NW Italy (Dini et al., 2026. Parasit Vec-
tors. Apr 8). Overall, these findings underline the importance of 
wildlife surveillance to improve understanding of TBP epidemi-
ology and to monitor their potential impact on animal and hu-
man health within a One Health perspective.

new areas, incorporating predictive modelling into surveillance 
activities is essential.
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INTRODUCTION. Ticks are obligate hematophagous arthropods 
and represent major vectors of viral, bacterial, and parasitic 
pathogens affecting both humans and animals. In Europe, Ixo-
des ricinus is of particular concern, as climate and environmen-
tal changes have facilitated its geographic spread and contribut-
ed to the rising incidence of tick-borne diseases (TBDs). Current 
diagnostic strategies rely on clinical manifestations, serological 
assays, or direct pathogen detection, which typically become 
informative only days to weeks after the tick bite. Consequent-
ly, the development of diagnostic tools capable of identifying 
exposure to tick bites would be highly valuable for risk assess-
ment and timely intervention. In this context, tick-derived mi-
croRNAs (miRNAs) may represent promising biomarkers for the 
early detection of tick exposure. Although several studies have 
characterized the predominant miRNAs expressed by members 
of the Ixodidae family, their presence and circulation within the 
vertebrate host following infestation remain largely unexplored. 
Therefore, the aim of this study was to investigate the circulation 
of miRNAs originating from the salivary glands of I. ricinus in the 
host bloodstream, in order to evaluate their potential as indica-
tors of tick exposure.
MATERIALS AND METHODS. Based on available literature 
(Hackenberg et al., 2017. RNA., 23(8):1259–1269; Hermance 
et al., 2019. Sci Rep., 9(1):13110), the presence of selected 
miRNAs was assessed in serum samples obtained from six rab-
bits experimentally infested with this ectoparasite in a previous 
study (Cafiso et al., 2019. Ticks Tick Borne Dis., 10(1):5–12). 
Serum was collected at 0, 2, 3, 6, and 12 weeks post-infesta-
tion. miRNAs were extracted and reverse-transcribed, and am-
plification was performed using quantitative PCR (qPCR) and 
digital PCR (dPCR), with sensitivity and specificity evaluated for 
both methods.
RESULTS AND CONCLUSION. Low-level positivity for at least 
one of the four investigated miRNAs was detected by dPCR in all 
six rabbits between 2 and 12 weeks post-infestation, with con-
centrations ranging from 0.0 to 1.23 copies/µL. These findings 
support the hypothesis that miRNAs can be transferred from 
ticks to the vertebrate host during blood feeding. However, their 
application as diagnostic biomarkers of tick exposure remains 
preliminary. Further investigations are needed to identify addi-
tional, more specific and/or abundant miRNAs and to optimize 
detection methods in order to improve diagnostic sensitivity.

ANTIGEN-BLOCKING PHENOMENON IN DOGS 
AFFECTED BY DIROFILARIA IMMITIS: FREQUENCY, 
REVERSION, CO-INFECTIONS AND ASSOCIATED 
CYTOKINE PATTERNS
Emanuela Sturiale1, Ettore Napoli1, Giovanni De Benedetto1, 
Francesca Nonnis2, Antonio Varcasia2, Federica Arrigo1, Giulia 
Sisia1, Francesca Arfuso1, Gabriella Gaglio1, Emanuele Brianti1

1University of Messina, Department of Veterinary Sciences, 
Messina, Italy; 2University of Sassari, Department of Veterinary 
Medicine, Sassari, Italy
Keywords: Dirofilaria immitis antigen, false negative, serum 
heat treatment

INTRODUCTION. Heartworm disease (HWD), caused by Dirofi-
laria immitis, is increasingly prevalent across Europe (Morchón 
et al., 2022. J Pathog., 11(9):1042). Detection of D. immitis 
antigens via commercial kits is a major support for diagnosis. 
However, false-negative results may occur due to low adult 
worm burdens, single-sex infections, macrocyclic lactone 
use, delayed antigenemia, or antigen-blocking (AB) (Drake et 
al., 2015. Parasit Vectors., 8:68). Additional factors, such as 
co-infections (e.g., Leishmania infantum), may also promote 
the formation of blocking immune complexes that interfere with 
antigen detection. Serum heat treatment has been proposed as 
a strategy to reverse AB and support D. immitis diagnosis under 
these conditions (Ciucă et al., 2016. Vet Parasitol., 225:81–85). 
This study aimed to: i) determine the frequency of false-negative 
antigen results in dogs with patent D. immitis infection; ii) eval-
uate the efficacy of heat treatment in reversing false negatives; 
and iii) investigate potential associations among AB, co-infec-
tions, and specific cytokine profiles.
MATERIALS AND METHODS. Blood and serum samples from 
101 D. immitis-infected dogs from Sicily (28) and Sardinia 
(73) were collected. Dirofilaria immitis microfilariae and anti-
gens were detected using the Knott test and IDEXX SNAP Leish 
4Dx®, respectively. False-negative serum samples underwent 
heat treatment according to Weil et al., (1985. J Immunol., 
134(2):1185–1191). Serum concentrations of IFN-γ, IL-4, and 
IL-12 were quantified by ELISA across three distinct groups: an-
tigen-blocked dogs (AB group, n = 8), SNAP-positive/Knott-pos-
itive dogs (DC group, n = 20), and healthy non-infected dogs (CG 
group, n = 7). Co-infections with other vector-borne pathogens, 
including Anaplasma spp., Ehrlichia spp., and L. infantum, 
were assessed using SNAP Leish 4Dx®.
RESULTS AND CONCLUSION. Antigen negativity was detect-
ed in 11 out of 101 (10.9%) D. immitis-infected dog samples. 
Heat treatment reversed this result in 72.7% (8/11) of the cas-
es; the three samples remaining negative were excluded from 
further analysis. Co-infections were more prevalent in the AB 
group (50%, 4/8) than in the DC group (10%, 2/20), with L. in-
fantum being the most frequent (37.5%, 3/8). Cytokine analysis 
revealed significantly higher IL-4 levels in the AB group (54.28 ± 
24.79 pg/mL; P < 0.05) and significantly higher IL-12 levels in the 
DC group (49.85 ± 14.56 pg/mL; P < 0.05). No differences were 
observed in IFN-γ levels between AB and DC groups. In con-
clusion, AB is a relatively frequent phenomenon that can be re-
versed by heat treatment. The higher IL-4 levels observed in the 
AB group suggest that a T-helper-2-polarized immune response 
may drive the blocking mechanism. Furthermore, L. infantum 
co-infection likely exacerbates the Th2 immune response and 
immune complex production, thereby providing an immunologi-
cal basis for antigen masking.
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G6PD DEFICIENCY IS ASSOCIATED TO PLASMODIUM 
FALCIPARUM TRANSMISSION FROM THE HUMAN HOST 
TO THE ANOPHELES VECTOR
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Serini1, Lorenzo Isanti1, Eleonora Perugini1, Anna Olivieri2, 
Moussa Guelbeogo3, Marco Pombi1, Bruno Arcà1, Fabrizio 
Lombardo1, David Modiano1
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INTRODUCTION. The study of human genetic variation in sus-
ceptibility to infectious diseases is a classic research topic. In 
1949, Haldane, with his “malaria hypothesis” on the possible 
role of thalassaemias in resistance to malaria, and Allison in 
1954, with his demonstration of the protection afforded by the 
sickle cell trait, paved the way for this field of investigation. Much 
less attention has been devoted to the role of human genetic 
variation in influencing the transmission dynamics of infectious 
diseases, and little is known about the possible involvement of 
genetically based inter-individual differences in the efficiency 
of pathogen transmission. Concerning malaria transmission, in 
vivo and ex vivo investigations performed in hyperendemic ar-
eas have shown that subjects carrying protective β-globin mu-
tations against clinical malaria (HbS, HbC) are more infectious 
to mosquitoes than wild-type individuals (Gouagna et al., 2010. 
Nature Genetics). However, the role of another widespread 
protective factor, glucose-6-phosphate dehydrogenase (G6PD) 
deficiency, has not yet been investigated. Here, we assessed 
whether G6PD deficiency affects the transmission of Plasmo-
dium falciparum from the human host to the Anopheles vector 
in a malaria hyperendemic rural context in Burkina Faso.
MATERIALS AND METHODS. Half-gravid Anopheles gambiae 
mosquitoes were collected during a malaria survey conducted 
in 2022. Total RNA and genomic DNA were isolated from single 
mosquitoes to simultaneously characterize blood meal source, 
human G6PDA− status, and P. falciparum ookinete infection, a 
stage certainly resulting from the last blood meal. Human origin 
of the blood meal was determined by endpoint PCR targeting 
the CytB gene, G6PD variants were identified using TaqMan 
real-time PCR assays, and the presence and density of P. fal-
ciparum ookinetes were assessed by digital PCR using the 
stage-specific chitinase 1 (CHT1) transcript.
RESULTS AND CONCLUSION. Blood meal origin was de-
termined for 997 Anopheles mosquitoes. A total of 460 hu-
man-fed mosquitoes were analysed for G6PD genotyping and 
ookinete infection. The frequency of the G6PDA− variant was 
0.159 (113/710). The overall mosquito ookinete rate was 62.4% 
(287/460). A significant association was observed between 
G6PD genotypes and mosquito ookinete infection. More than a 
50% increase in ookinete prevalence was recorded in mosqui-
toes fed on G6PD-deficient subjects (31/34 = 91.2%) compared 
with heterozygous (40/69 = 58.0%; P = 0.0006) and wild-type 
subjects (216/357 = 60.5%; P = 0.0004). Infection intensity was 
also associated with G6PD deficiency (2,147 vs 515 CHT1 tran-
script copies/µg RNA; P = 0.0003). These observations demon-
strate that G6PD deficiency is associated with increased P. fal-
ciparum transmission to mosquitoes. Together with previous 

THERMAL VARIATION ACROSS LIFE STAGES SHAPES 
INVASION SUCCESS AND ARBOVIRUS TRANSMISSION 
IN AEDES KOREICUS
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INTRODUCTION. Over recent decades, global environmental 
change has reshaped mosquito distributions, promoting the 
spread of invasive species across Europe. Aedes koreicus, first 
detected in Belgium in 2008 and in Italy in 2011, is now estab-
lished across a wide altitudinal range and diverse climatic con-
ditions, including cooler environments. Its expansion is likely 
linked to enhanced cold tolerance relative to other Aedes spe-
cies, with important implications for seasonality and population 
dynamics. Temperature is a key driver of mosquito life-history 
traits, influencing development, survival, reproduction, and 
transmission potential. This study investigated stage-specific 
thermal responses of Ae. koreicus across five ecologically rele-
vant temperature regimes.
MATERIALS AND METHODS. Variation in key life-history traits 
was quantified across developmental stages, and thermal per-
formance curves were reconstructed to assess their contribu-
tion to overall fitness. Physiological data were integrated with 
vector competence assays for dengue virus (DENV) and chi-
kungunya virus (CHIKV) under both species-specific optimal 
temperatures and elevated conditions representative of other 
Aedes vectors.
RESULTS AND CONCLUSION. Significant stage-dependent 
thermal variation was observed, and Ae. koreicus was shown 
to support infection and transmission of both DENV and CHIKV. 
Temperature effects were virus-specific, leading to differential 
impacts on infection and transmission dynamics. Overall, these 
findings suggest that climate-driven environmental changes 
may favour cold-adapted invasive mosquitoes, enabling popu-
lation growth and extended seasonal activity. This may expand 
the temporal and ecological window for arbovirus transmission 
beyond traditional thermal limits. These results highlight the 
need for revised frameworks to assess vector-borne disease 
risk under ongoing environmental change.
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A WEATHER-BASED FORECASTING TOOL TO PREDICT 
PARASITIC RISK AND VBD TRANSMISSION
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Emanuele Maiorana4, Daniele Olivetti4
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INTRODUCTION. Ectoparasites, such as ticks, and vectors in-
cluding sand flies and mosquitoes, are highly sensitive to cli-
matic and environmental conditions, which shape their devel-
opmental cycles and seasonal activity. Forecasting tools have 
improved understanding of species–environment relationships 
and ecological niche estimation, enabling the identification of 
high-risk areas for the transmission of vector-borne diseases. 
Indeed, pathogen development within vectors (e.g. larval de-
velopment of Dirofilaria in mosquitoes or Leishmania in sand 
flies) is weather-dependent, and models can forecast periods 
when transmission is likely to occur. Within the framework of 
the project Indice di Rischio Parassitario, a specific function 
was developed in collaboration with the Department of Vet-
erinary Sciences of the University of Messina, Elanco AH, and 
3Bmeteo, an Italian meteorological service founded by expert 
meteorologists that provides high-resolution weather forecasts 
through web and mobile applications. The function was de-
signed to predict parasitic risk associated with ectoparasites 
and vectors of medical and veterinary importance, including the 
potential transmission risk of Dirofilaria immitis and Leishma-
nia infantum.
MATERIALS AND METHODS. The Parasitic Risk Index (PRI) is a 
probabilistic index derived from climatic variables (temperature, 
humidity, and wind speed) and environmental variables (alti-
tude, land use, and soil type), estimating habitat suitability and 
classifying it into four risk levels: absent, low, medium, and high. 
Species included in the model are Aedes albopictus, Phlebot-
omus perniciosus, Rhipicephalus sanguineus s.l., Ixodes 
ricinus, and Dermacentor reticulatus. The service also in-
cludes a potential transmission risk model for D. immitis based 
on the Heartworm Development Unit (HDU) model. This model 
estimates the risk of D. immitis transmission by the vector (Ae. 
albopictus) by combining average temperature values recorded 
during the preceding weeks required to reach the threshold of 
130 HDU with the ecological niche model for the vector. The po-
tential transmission risk model for L. infantum calculates risk 
by combining the ecological niche model for the vector (P. per-
niciosus) with the estimated presence of canine leishmaniosis 
at provincial level.
RESULTS AND CONCLUSION. The platform currently provides 
nowcasting and long-term forecasts of PRI through dynamic 
choropleth maps at municipality level (https://www.3bmeteo.
com), together with factsheets on modelled vectors and rec-
ommended prevention measures. It offers accessible eco-ep-
idemiological information for veterinarians, pet owners, and the 
general public, helping to raise awareness of parasitic risks and 
the transmission dynamics of the two main canine vector-borne 
diseases in Italy. Overall, the platform functions as an ear-
ly warning system, supporting informed decision-making and 
guiding preventive and control strategies.

findings on HbS and HbC, an overall picture emerges in which 
human erythrocytic adaptive mutations, besides protecting 
against severe malaria, enhance parasite fitness by increasing 
transmissibility from the vertebrate host to the mosquito vector.

https://www.3bmeteo.com/
https://www.3bmeteo.com/
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INTRODUCTION. Aedes-borne diseases, including dengue and 
chikungunya (CHIKV), are increasing globally. In Europe, the 
establishment of Aedes albopictus and repeated arbovirus in-
troductions have shifted transmission from sporadic to recur-
rent events (Wadman, 2025. Science., 389:1072–1073). This 
highlights the urgent need for alternative adult mosquito control 
strategies, especially given the rising pyrethroid resistance re-
ported in Europe (EMCA, 2024). The Incompatible Insect Tech-
nique (IIT), based on the release of Wolbachia-infected males 
to induce the oviposition of sterile eggs, represents a promising 
control strategy; however, operational guidelines for temperate 
areas remain limited. We present a simulation study based on 
a field-calibrated mathematical model informed by IIT experi-
ments conducted in Rome to support Ae. albopictus suppres-
sion planning.
MATERIALS AND METHODS. Temperature-driven mathemat-
ical models of the mosquito life cycle were calibrated using 
2018–2019 field data obtained from releases of Ae. albopictus 
transinfected with Wolbachia (ARwP) males at a 2.7-ha site in 
Rome (~4,000 males/release event). Population dynamics were 
monitored in both treated and untreated control sites using 30 
ovitraps per site. The 2019 release schedule was used as the 
baseline release strategy (BR). Simulated female populations 
were used to estimate ARwP release effectiveness through: i) 
entomological reduction in wild female abundance with and 
without releases; and ii) epidemiological reduction in CHIKV 
epidemic duration risk (days with R₀ > 1). Several alternative re-
lease strategies were tested. In one scenario, release intensity 
was progressively increased from the BR (increments of 2,000 
males/event) to assess the relationship between ARwP:wild 
male ratios and release effectiveness. Subsequently, assum-
ing a total of 99,000 ARwP males available for release during 
the season, five allocation strategies were evaluated: constant 
weekly releases (CR), constant biweekly releases (CR-1), pro-
portional releases (PR, based on female density estimated in 
2018), adaptive releases (AR, based on model-projected wild 
male abundance), and adaptive ratio-based releases (AR-1, 
based on estimated ARwP:wild male ratio).
RESULTS AND CONCLUSION. The model successfully repro-
duced seasonal mosquito dynamics, showing high agreement 
between simulated and observed data. Compared with the 
BR, increasing release intensity from 2,000 males (ratio 1.63) 
to 8,000 males (ratio 3.55) increased median entomological 
effectiveness from 21% to 46%, demonstrating a clear dose–
response relationship (~9% increase in reduction per unit in-
crease in ARwP:wild male ratio). Among the different release 
strategies, the highest median entomological effectiveness 

MOLECULAR AND MICROBIOTA RESPONSES TO 
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INTRODUCTION. Climate change is reshaping mosquito dis-
tribution, abundance, and vector competence, facilitating the 
spread of invasive species. Consequently, mosquito-borne 
diseases are increasing and represent a growing public health 
threat across tropical, subtropical, and temperate regions. Un-
derstanding how mosquitoes respond to temperature fluctua-
tions may support the development of sustainable vector con-
trol strategies. This study aimed to assess mosquito responses 
to different temperature conditions at the genetic level by an-
alysing the expression of genes potentially involved in thermal 
acclimation. In parallel, we investigated the role of mosqui-
to-associated bacterial communities in this process. Symbiotic 
bacteria are known to contribute to mosquito fitness; however, 
temperature stress can alter microbiota composition, potential-
ly affecting host physiology.
MATERIALS AND METHODS. Four mosquito species (Anoph-
eles stephensi, Aedes albopictus, Aedes koreicus, and Cu-
lex pipiens) were exposed to three temperature regimes (15 
°C, 24 °C, and 28 °C) and sampled after 5 and 10 days. Gene 
expression profiles were analysed in female mosquitoes using 
RNA-seq, and selected candidate genes involved in metabolic 
processes, signalling pathways, and transcriptional regulation 
were validated by qPCR. Bacterial communities were charac-
terised using 16S rRNA gene sequencing (V3–V4 region, MiSeq 
platform) and qPCR.
RESULTS AND CONCLUSION. Comparative analysis revealed 
both species-specific and shared gene expression respons-
es to temperature. Distinct activation profiles were observed 
among species, with overall higher gene expression levels in Ae. 
koreicus, Ae. albopictus, and An. stephensi compared with 
Cx. pipiens at lower temperatures. Temperature exposure also 
significantly altered microbiota composition in a species- and 
temperature-dependent manner. Microbial diversity generally 
decreased at higher temperatures across all species. Higher di-
versity was observed at 15 °C in Cx. pipiens after 5 days and in 
Ae. koreicus after both 5 and 10 days of exposure. Key symbi-
onts showed distinct temperature-dependent dynamics: Asaia 
increased with temperature, particularly in Ae. koreicus and 
An. stephensi; Serratia was more abundant in Cx. pipiens, 
especially at intermediate and higher temperatures; Wolbachia 
remained dominant in Ae. albopictus and Cx. pipiens, with 
increasing abundance at higher temperatures. Overall, these 
findings indicate that mosquito species acclimate to tempera-
ture stress through coordinated changes in gene expression and 
microbiota composition, potentially affecting fitness and distri-
bution. These results provide new insights into mosquito ther-
mal adaptation and may improve understanding of future vector 
dynamics under climate change.
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DISTANCE MATTERS: MATHEMATICAL MODELLING OF 
SPATIAL TRANSMISSION DYNAMICS OF CHIKUNGUNYA 
VIRUS
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INTRODUCTION. Chikungunya virus (CHIKV) is an arbovi-
rus transmitted by Aedes mosquitoes that can cause intense 
outbreaks in both tropical and temperate regions and is now 
emerging in several European countries. The widespread estab-
lishment and expansion of Aedes mosquitoes have created fa-
vourable ecological conditions for local transmission following 
viral introduction in Europe, posing a significant threat to public 
and global health. Although acute infection typically resolves 
over time, many patients develop chronic polyarthralgia lasting 
months to years, resulting in substantial social and economic 
burdens and disruptions to blood bank donations. Italy, which 
experienced the largest autochthonous outbreaks in Europe in 
2007, 2017, and 2025, highlights the persistent risk of CHIKV 
emergence. In this context, mathematical models integrating 
epidemiological and spatial data are essential to characterize 
transmission dynamics, identify drivers of spatial spread, esti-
mate key epidemiological parameters (such as the basic repro-
ductive number, R₀), and support efficient surveillance, early 
warning systems, and evaluation of control measures. Building 
on this, we developed a spatially explicit mathematical model 
to investigate CHIKV transmission dynamics during an outbreak 
in a densely populated urban setting. The model captures lo-
cal transmission and explicitly accounts for spatial spread, 
enabling assessment of how transmission propagates through 
space over time.
MATERIALS AND METHODS. Spatially explicit mechanistic 
models for CHIKV transmission in a densely populated urban 
setting were developed using a spatial kernel in which infection 
risk depended on inter-household distance, with residential 
geolocation used as a proxy for exposure. Two epidemiolog-
ical frameworks were considered: a classical SEIR model and 
a modified SEIDR model including a compartment for detected 
cases. In the SEIDR framework, detected infections were as-
sumed to trigger household-based vector control interventions, 
reflecting the response implemented during the outbreak and its 
expected impact on onward transmission.
RESULTS AND CONCLUSION. The modelling framework repro-
duced the main temporal and spatial patterns observed during 
the major Italian outbreaks, supporting the suitability and va-
lidity of a distance-dependent transmission kernel at the local 
scale. Simulations incorporating intervention strategies indicat-
ed that, under the same baseline transmission rate, highly ef-
fective household-based control measures could substantially 
reduce epidemic size and keep transmission under control, al-
though not necessarily fully contain the outbreak. These findings 
suggest that targeted interventions around detected cases may 
have played a key role in limiting viral spread. Overall, spatially 
explicit models integrating intervention effects provide a valu-
able tool for understanding and managing CHIKV outbreaks in 
areas where competent vectors are established.

was observed for CR-1 (61%) and CR (58%), with no significant 
difference in epidemiological effectiveness among strategies. 
However, while the CR, CR-1, PR, and AR strategies all used 
the full seasonal allocation of 99,000 ARwP males, the AR-1 
strategy required fewer males (median 44,091) to achieve com-
parable results. These findings demonstrate: i) a clear dose–re-
sponse relationship at the entomological level, with the ARw-
P:wild male ratio representing a practical real-time indicator of 
effectiveness; and ii) similar epidemiological outcomes across 
strategies, while the AR-1 strategy achieved comparable sup-
pression using only 44% of the available males. This improved 
efficiency may substantially reduce mosquito production effort 
and implementation costs.
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(average 36 million for AD and their EVs; averages of 32 and 43 
million for MF and their EVs, respectively), with genome map-
ping percentages consistent with STAR package expectations 
(average 72% and 23% for AD and their EVs; average 20% for 
MF and their EVs). Study limitations include the absence of D. 
repens adult specimens and the low survival rate of cultured 
L3s; optimization of assessment and culture conditions is on-
going. Overall, Dirofilaria spp. release EVs with biological and 
morphological features consistent with those described in other 
helminths. Moreover, EVs contain stage-specific miRNAs with 
potential immunomodulatory properties. Ongoing analyses will 
define the most abundant stage-specific miRNAs and EV cargo 
in greater detail, providing novel insights into infection dynamics 
and diagnostics.
FUNDING: This study was funded by the PRIN 2022 Next Gen-
eration EU project “Nemexit” (Prot. 2022PX9HTE) and by the Is-
tituto Pasteur Italia–Fondazione Cenci Bolognetti, Grant “Anna 
Tramontano” Call 2024.
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INTRODUCTION. Dirofilaria spp. are mosquito-borne nema-
todes widely distributed in Europe (Genchi and Kramer, 2020. 
Vet Parasitol., 280:108995), whose long-term persistence in 
hosts relies on immunomodulatory mechanisms in which ex-
tracellular vesicles (EVs) carrying microRNAs (miRNAs) are 
emerging as pivotal players (Coakley et al., 2015. Trends Par-
asitol., 31:477). This study aimed to characterize EVs and their 
miRNA content across different life stages of D. immitis and D. 
repens, with broad relevance for understanding infection dy-
namics.
MATERIALS AND METHODS. Microfilariae (MF) and adults (AD) 
were collected from naturally infected dogs, while third-stage 
larvae (L3s) were obtained from experimentally infected mos-
quitoes (Aedes albopictus Sapienza strain and Ae. aegypti 
Liverpool strain). EVs were isolated from parasites by ultrafiltra-
tion, precipitation, or size-exclusion chromatography (SEC), and 
characterized through a multimodal optical approach including 
transmission electron microscopy (TEM), scanning electron mi-
croscopy (SEM), nanoparticle tracking analysis (NTA), dynamic 
light scattering (DLS), and protein quantification. Quality control 
with MultiQC and comparative small RNAseq profiling on D. 
immitis and derived EVs are ongoing in collaboration with the 
GeneCore (EMBL). An in silico prediction approach was also 
performed using the curated Brugia malayi miRNA dataset to 
predict Dirofilaria miRNAs through the WormBase BLAST tool 
and the D. immitis genome available in BioProject PRJEB1797. 
Validation by Stem & Loop RT-PCR was performed for a shortlist 
of miRNAs (mir1, mir100, mir34, and mir71).
RESULTS AND CONCLUSION. Dirofilaria spp. produced EVs 
with a visible corona and slight size differences. D. immitis 
MF-derived EVs showed mean diameters of 141 nm with 8 × 10⁸ 
particles/mL using SEC and 206 nm with 4.4 × 10¹¹ particles/
mL associated with 207 ng/µL of proteins using precipitation. D. 
repens MF-derived EVs measured 222 nm, with 7.1 × 10⁹ par-
ticles/mL and 68 ng/µL of proteins. D. immitis AD-derived EVs 
ranged from 128–194 nm, with 5 × 10¹² particles/mL, 876 ng/
µL of proteins, and a zeta potential of −10.5 mV. Stage-specif-
ic miRNA patterns were observed: miR-71 was detected in AD, 
MF, L3s, and their EVs; miR-34 only in AD; and miR-1 in all par-
asite stages. SmallRNAseq generated a high number of reads 
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tion protocols for both D. immitis and D. repens, and empha-
size that veterinary practitioners should not lower their attention 
toward these parasites.

BIRAGO PROJECT ITALY – DIROFILARIA IMMITIS AND 
MACROCYCLIC LACTONES: WHAT HAS HAPPENED 
AFTER 40 YEARS?
Marco Genchi1, Marta Fozzer1, Simona Gabrielli2, Isabella 
Mercuri2, Roberta Galuppi3, Filippo Maria Dini3, Vincenzo 
Musella4, Francesca Nonnis5, Claudia Tamponi5, Domenico 
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INTRODUCTION. The first observation of Dirofilaria immitis in 
dogs was made by Birago in 1626, a nobleman living in Northern 
Italy. Since the 1980s, scientific studies have identified North-
ern Italy, particularly the area surrounding the Po River, as a high-
ly endemic region for heartworm disease (HWD). To date, HWD 
is present across most of the Italian territory. Following the in-
troduction of ivermectin in Europe in 1988, and subsequently 
of other macrocyclic lactones, parasitic pressure gradually de-
creased, leading to a reduction in the prevalence of heartworm 
disease in this area. However, in recent years this reduction may 
have led some practitioners to pay less attention to the disease, 
particularly regarding diagnosis and prevention. The aim of this 
study was to assess, approximately 40 years after the introduc-
tion of macrocyclic lactone preventives, the prevalence and dis-
tribution of D. immitis in Italy.
MATERIALS AND METHODS. Inclusion criteria comprised stray 
dogs or dogs without microchips referred to shelters or veteri-
nary facilities, older than 10 months, of any breed, and probably 
untreated with macrocyclic lactones for heartworm prevention. 
Approximately 2 mL of blood was collected from each dog. An 
identification form was completed for each animal, including 
location of recovery, age, breed, sex, body weight, and clinical 
signs. Each blood sample was analysed using the Knott’s test 
and an antigen test (IDEXX 4DX).
RESULTS AND CONCLUSION. Data from 2,094 dogs exam-
ined by Knott’s test from Lombardy, Emilia-Romagna, Tusca-
ny, Lazio, Campania, Puglia, Calabria, and Sardinia showed an 
overall prevalence of D. immitis of 14.5%. In particular, 10% 
of dogs were positive for D. immitis, 5.2% for D. repens, and 
4.5% showed mixed infections. The findings indicate that, even 
40 years after the introduction of chemoprophylaxis, parasit-
ic pressure and infection risk remain high in dogs not receiving 
preventive treatment, particularly in historically endemic areas 
such as Lombardy, Emilia-Romagna, and Sardinia. Furthermore, 
the presence of D. repens was recorded in 7 out of the 8 in-
vestigated regions. These dogs therefore represent an important 
reservoir for canine dirofilariosis. Overall, these results highlight 
the importance of maintaining accurate diagnosis and preven-
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REFINING IDENTIFICATION OF RHIPICEPHALUS SPP. 
USING MALDI-TOF MS PROTEIN PROFILING
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INTRODUCTION. The Rhipicephalus genus is one of the larg-
est within the Ixodidae family and is of major importance for 
human and animal health worldwide (Walker et al., 2000). The 
Rhipicephalus sanguineus group (R. sanguineus sensu lato, 
s.l.) comprises morphologically and phylogenetically related 
species (Dantas-Torres et al., 2017). Despite recent advanc-
es, taxonomy remains controversial, mainly due to limited DNA 
reference sequences in public databases (Dantas-Torres et al., 
2024). Matrix-assisted laser desorption/ionization mass spec-
trometry (MALDI-TOF MS) has emerged as an alternative meth-
od for tick species identification (Yssouf et al., 2016). The aim of 
this study was to evaluate MALDI-TOF MS as a complementary 
tool for resolving taxonomic ambiguities and improving the dis-
crimination of closely related species, with a particular focus on 
the R. sanguineus group.
MATERIALS AND METHODS. Ticks belonging to the genus 
Rhipicephalus were collected in Italy, South Africa, and Ma-
lawi from wild and domestic animals. Reference specimens 
from BEI Resources (NIAID, NIH) were also included. Ticks 
were morphologically identified at species level using dichoto-
mous keys (Walker et al., 2000) and subsequently dissected for 
MALDI-TOF MS and molecular identification targeting the 16S 
rRNA gene. MALDI-TOF MS was used to evaluate intraspecies 
reproducibility and interspecies specificity of the obtained mass 
spectrometry profiles as described in Sampieri et al., 2026.
RESULTS AND CONCLUSION. A total of 53 ticks were morpho-
logically identified as follows: R. sanguineus s.l. (n = 37), R. 
microplus (n = 6), R. maculatus (n = 4), R. bursa (n = 2), R. de-
coloratus (n = 2),  R. appendiculatus (n = 1), and R. simus (n 
= 1). Among the 37 specimens morphologically identified as R. 
sanguineus s.l., MALDI-TOF MS identified 6 specimens as R. 
sanguineus sensu stricto (temperate lineage), 3 specimens as 
R. linnaei (tropical lineage), and 28 specimens as R. turanicus 
(or R. secundus). These results were confirmed by 16S rRNA 
gene sequencing. Main Spectrum Profile (MSP) dendrograms 
clustered specimens into nine species-specific groups, con-
sistent with the maximum-likelihood phylogenetic tree inferred 
from alignment of the 53 analysed specimens. Log score analy-
sis further supported these findings, with specimens identified 
as R. linnaei showing a mean score of 2.16 against R. linnaei 
and 0.97 against R. turanicus. MALDI-TOF MS proved to be a 
reliable tool for tick species identification, complementing mor-

HOUSING INDICATORS AND INDOOR PHLEBOTOMUS 
ARGENTIPES ABUNDANCE IN INDIA’S VISCERAL 
LEISHMANIASIS PROGRAMME CONTEXT: A MULTILEVEL 
ANALYSIS OF 50 VILLAGES (2016–22)
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INTRODUCTION. As India enters the consolidation phase of vis-
ceral leishmaniasis elimination, vector control continues to rely 
predominantly on indoor residual spraying (IRS) against Phle-
botomus argentipes, an intervention requiring repeated imple-
mentation and showing heterogeneous effectiveness. Housing 
structure may influence indoor vector presence by affecting 
resting and entry opportunities and therefore represents a po-
tential complementary target for sustainable control strategies. 
This study assessed the association between housing charac-
teristics and indoor P. argentipes abundance in visceral leish-
maniasis-endemic regions of India.
MATERIALS AND METHODS. Monthly entomological surveil-
lance data collected between 2016 and 2022 in 50 endemic 
villages across Bihar, Jharkhand, and West Bengal were linked 
to household-level housing data. Indoor Phlebotomus argen-
tipes abundance was measured using CDC light traps. Associ-
ations between housing characteristics and sandfly abundance 
were analyzed using multilevel mixed-effects negative binomial 
regression models accounting for spatial clustering, seasonali-
ty, temporal trends, and IRS exposure.
RESULTS AND CONCLUSIONS: Less porous wall materials, 
such as brick and plaster, were associated with a 25% reduction 
in indoor P. argentipes abundance compared with mud, thatch, 
or tin. Sealed floors were associated with a 16% reduction, 
while roofing materials showed weaker associations. Rooms 
occupied exclusively by humans at night had 38% lower sand-
fly abundance than rooms shared with animals. These findings 
suggest that low-cost structural housing improvements may 
provide sustainable complementary interventions to strengthen 
integrated vector management during the consolidation phase 
of visceral leishmaniasis elimination.
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TRANSCRIPTOMIC PROFILING OF MALE AND FEMALE 
SENSORY TISSUES IN THE SAND FLY PHLEBOTOMUS 
PERNICIOSUS
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INTRODUCTION. Sand flies (Diptera, Nematocera) are major 
vectors of pathogens affecting humans and animals, transmit-
ting Leishmania parasites and a wide range of phleboviruses. 
Current control strategies rely heavily on chemical insecti-
cides; however, increasing resistance highlights the urgent 
need for sustainable alternatives. Olfaction plays a central role 
in host-seeking, feeding, and reproduction, as well as in insect 
responses to attractants (e.g., traps) and repellents (e.g., top-
ical protection), making it a key target for novel vector control 
strategies. Phlebotomus perniciosus is the most widespread 
and one of the most epidemiologically relevant sand fly species 
in Italy, yet its biology, particularly the molecular basis of olfac-
tion and sensory perception, remains poorly understood. In this 
study, we investigated the transcriptomic profile of sensory tis-
sues in Ph. perniciosus, focusing on olfactory gene repertoires 
and sex- and tissue-specific expression.
MATERIALS AND METHODS. Since antennae and maxillary 
palps are the main sensory appendages, heads from adult males 
and females were dissected as sensory-enriched tissues, while 
carcasses (bodies without heads) were used as references. 
Five biological replicates were analysed. RNA was extracted, 
libraries were prepared using the Illumina Stranded mRNA Prep 
kit, converted for compatibility with the MGI platform, and se-
quenced in 150 bp paired-end mode. Sequencing generated 4.3 
× 10⁷ to 2.5 × 10⁸ reads per sample, providing robust coverage.
RESULTS AND CONCLUSION. A comprehensive catalogue of 
chemosensory genes was compiled from the Ph. perniciosus ge-
nome, identifying major families including odorant receptors (36), 
ionotropic receptors (27), gustatory receptors (25), odorant-bind-
ing proteins (26), and PPK/TRP channels (49). Their expression pro-
files were further examined using a developmental transcriptomic 
dataset independently obtained by our groups, revealing stage- and 
sex-specific patterns: larval stages were enriched in environmen-
tal sensing genes, while adult females showed increased expres-
sion of olfactory genes associated with host detection. Compar-
ative transcriptomic analysis of male/female heads/carcasses 
datasets demonstrated that tissue type is the primary driver of 
gene expression variation, with additional sex-specific differenc-
es. Differential expression analysis identified 113 female-enriched 
and 42 male-enriched transcripts in head tissues. Female-biased 
genes included salivary proteins associated with blood feeding, 
whereas male-biased genes were linked to neuronal signalling and 
metabolic processes. Members of the chemosensory gene fam-
ilies were enriched in head samples and exhibited sex-specific 
expression patterns. Ongoing analyses aim to validate candidate 
olfactory genes and further refine expression profiles. Overall, this 
study provides new insights into the molecular basis of olfaction 
and chemosensory perception in Ph. perniciosus, supporting the 
development of innovative vector control strategies. 

phological and molecular approaches and helping resolve taxo-
nomic ambiguities within the R. sanguineus group. Its low cost, 
speed, and ease of use make it suitable for endemic regions 
where sequencing facilities are limited. Although the method 
relies on the availability of reference libraries, the progressive 
development of shared spectral databases (e.g. MSI platform: 
https://msi.happy-dev.fr) is expected to overcome this limita-
tion. Integration of MALDI-TOF MS into tick surveillance frame-
works may improve species identification and support more ef-
fective vector control strategies.

https://msi.happy-dev.fr/
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reduction simulations (10%, 25%, 50%, and 75%) were per-
formed to identify the minimum threshold required for reliable 
predictions.
RESULTS AND CONCLUSION. Preliminary findings indicate that 
integrating PO data with AA data enhances model performance. 
Initial spatial extrapolation tests showed that the integrated 
iSDM (AA + PO) produced slightly higher predictive accuracy 
and reduced errors compared with the AA-only baseline. Fur-
thermore, early trends from trap reduction simulations suggest 
that traditional trapping effort could be optimized when supple-
mented with PO data, helping to identify potential operational 
thresholds. These initial outcomes provide insights into how 
citizen science may sustain and optimize traditional monitoring 
networks for vector-borne disease risk assessment. By integrat-
ing public participation, it may be possible to develop more scal-
able and cost-effective frameworks for vector-borne disease 
surveillance and control.

INTEGRATING TRADITIONAL SURVEILLANCE AND 
CITIZEN SCIENCE TO MODEL CULEX PIPIENS 
DISTRIBUTION IN ITALY
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INTRODUCTION. Culex pipiens is one of the mosquito species 
of major ecological and public health importance, acting as the 
principal vector of West Nile virus in Italy (Petersen et al., 2013. 
JAMA., 310: 308–315). Understanding how ecological gradients 
shape its distribution is critical for targeted vector control. This 
study aimed to integrate traditional surveillance data obtained 
from national Experimental Zooprofilactic Institutes with cit-
izen science (CS) data to develop integrated species distribu-
tion models (iSDMs) and estimate the spatial distribution of Cx. 
pipiens. Veneto region, which offers optimal coverage of both 
institutional traps and Mosquito Alert (MA) records, was used 
as a case study to evaluate whether the integrated model out-
performs the baseline model when CS data are included, and to 
identify operational thresholds for trap reduction and resource 
optimization.
MATERIALS AND METHODS. Models utilised a harmonised 
dataset of adult Cx. pipiens abundance (AA) comprising 
42,058 standardized sampling events from 14 Italian regions 
(2008–2022), including 8,223 from Veneto. Trap-night counts 
were aggregated onto a 9 × 9 km ERA5-Land compatible grid 
to yield daily median abundances. These data were integrated 
with MA presence-only (PO) records. The primary iSDM (Foster 
et al., 2024. Ecography. e06964) was fitted in Veneto (2021–
2023) using Integrated Nested Laplace Approximation (INLA) 
to account for spatial variation and sampling bias, incorporating 
3,226 local PO records (out of 18,336 nationally). Covariates in-
cluded temperature, rainfall, imperviousness, and human den-
sity. Predictive error reduction obtained by adding PO data to 
an AA-only baseline was assessed, together with abundance–
covariate relationships. To evaluate resource optimization, trap 
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INTRODUCTION. Host–microbe interactions play a central role 
in shaping vector biology and competence and may influence 
the invasion success of emerging mosquito species. In a newly 
established invasive European mosquito, we characterized the 
bacterial community and identified the bacterium Asaia as a 
dominant and stable symbiont. Comparative analyses revealed 
ecological and functional divergence among Asaia strains asso-
ciated with this host.
MATERIALS AND METHODS. Native Asaia strains were com-
pared with exogenous Asaia strains originating from other mos-
quito species to evaluate differences in colonization dynamics, 
microbiota interactions, and functional effects on vector com-
petence. Colonization efficiency and impacts on microbial equi-
librium within the host were assessed following experimental 
supplementation with exogenous strains. In parallel, the effects 
of different Asaia strains on viral transmission outcomes were 
evaluated.
RESULTS AND CONCLUSION. Native Asaia strains appeared 
to be regulated by microbiota-mediated homeostasis and were 
subject to intra-host competitive constraints, suggesting that 
community structure limits their expansion and functional ex-
pression. In contrast, experimental introduction of exogenous 
Asaia strains demonstrated enhanced colonization efficiency 
and altered microbial equilibrium within the host. This superi-
or colonization capacity indicates partial release from ecolog-
ical constraints, highlighting strain-specific differences in host 
compatibility and competitive dynamics. Functionally, exoge-
nous Asaia supplementation influenced viral transmission out-
comes, underscoring the importance of strain-level variation 
in modulating vector competence. These findings reveal that 
symbiont performance is shaped not only by host identity but 
also by ecological interactions within the resident microbiota. 
Understanding this divergence is critical for evaluating Asa-
ia-based paratransgenic strategies targeting invasive mosquito 
populations and for predicting microbiota-driven impacts on 
pathogen transmission.

TICKS AND TICK-BORNE PATHOGENS IN ITALY: A 
SYSTEMATIC REVIEW
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INTRODUCTION. Italy harbors a high diversity of tick species 
and tick-borne pathogens (TBPs), whose distribution has ex-
panded in recent decades due to environmental, ecological, and 
climatic changes. Despite numerous investigations, available 
data remain fragmented and heterogeneous, hindering a com-
prehensive national overview. This study systematically synthe-
sizes primary research published between 2000 and 2022 to: 
(i) identify tick species present in Italy; (ii) determine the TBPs 
reported; (iii) assess their geographical distribution across the 
country; and (iv) update current knowledge on acaricide resis-
tance.
MATERIALS AND METHODS. A systematic literature search was 
conducted for studies published between January 2000 and De-
cember 2022 reporting the occurrence, prevalence, or distribu-
tion of ticks and/or TBPs in Italy. A two-stage screening process 
was performed by 24 reviewers working in pairs, with discrep-
ancies resolved by a third reviewer. Eligible studies included 
primary field investigations involving wild or domestic animals, 
humans, or the environment, with tick identification based on 
morphological and/or molecular methods and laboratory-con-
firmed detection of TBPs. Data were extracted into a structured 
database, analysed using R, and synthesized descriptively, in-
cluding spatial mapping of tick and pathogen distributions.
RESULTS AND CONCLUSION. Out of 12,017 records identi-
fied, 356 studies met the inclusion criteria, reporting 43 tick 
species, consistent with previous descriptions of the Italian 
fauna. The most frequently reported genera were Ixodes (34%), 
Rhipicephalus (29%), and Hyalomma (13%). A total of 662 
pathogen records were identified, including bacteria (504), pro-
tozoa (130), viruses (20), one nematode, and two uncharac-
terized microorganisms. The most commonly reported genera 
were Rickettsia (181 studies), followed by Borrelia (145) and 
Anaplasma (117). Considerable heterogeneity in study design 
and geographical coverage limited quantitative comparisons, 
although the dataset encompassed 78.5% of Italian provinces. 
This systematic review provides the most comprehensive syn-
thesis to date of tick species and TBPs in Italy over a 20-year 
period, highlighting their widespread yet heterogeneous distri-
bution and underscoring the need for standardized surveillance 
and reporting approaches.
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INTRODUCTION. The pathogenesis and clinical evolution of 
Leishmania infantum infection in vertebrate hosts rely on the 
immune responses elicited during infection. It is recognized that 
a predominant cell-mediated Th1 response, with production of 
specific interleukins (e.g., IL-12, IFN-γ, and TNF-α), is protec-
tive and associated with minor or absent clinical signs. Con-
versely, polarization towards a Th2 antibody-mediated immune 
response, promoted by IL-4, IL-6, and IL-10, favours increased 
antibody titres with production of circulating immune complex-
es that deposit in tissues, causing inflammation and multiple 
clinical manifestations (Louzada-Flores et al., 2026). However, 
the mechanisms underlying the immune response to this proto-
zoal infection in reservoir hosts other than dogs remain poorly 
understood. In this study, we investigated and compared the 
cytokine gene-expression profile following in vitro infection of 
canine, feline, and fox monocyte-derived macrophages with L. 
infantum to assess species-specific immune responses.
MATERIALS AND METHODS. Peripheral blood mononuclear 
cells (PBMCs) were isolated from blood samples of one dog, 
one cat, and one fox that tested negative for L. infantum by se-
rological and molecular methods. Isolated cells were differen-
tiated into macrophages using recombinant human M-CSF (5 
days at 37°C, 5% CO₂) and infected with L. infantum promas-
tigotes at a parasite-to-cell ratio of 10:1. Macrophage infection 
rates were assessed microscopically at different time points ac-
cording to animal species: dog (4 h, 8 h, 24 h, 48 h, 72 h, and 96 
h post-infection), cat (4 h, 24 h, and 72 h), and fox (4 h and 48 h). 
Cytokine gene expression was assessed by quantitative reverse 
transcription PCR from scraped cells for detection of IL-4, IL-6, 
IL-10, IL-12, TNF-α, and IFN-γ; IL-2 was additionally analysed in 
the cat.
RESULTS AND CONCLUSION. Dog monocyte-derived macro-
phages infected with L. infantum showed increased expression 
of IL-4 and IL-6 and reduced expression of IL-12. In the cat, gene 
expression analysis revealed increased IL-2, IFN-γ, and TNF-α, 
whereas IL-4, IL-6, and IL-10 remained stable or only mild-
ly expressed. Fox macrophages showed weak or delayed IL-6 
production, stable IL-4 expression, high IL-10 expression, and 
decreased IL-12, IFN-γ, and TNF-α expression. These findings 
support the existence of animal species-dependent immune re-
sponses to L. infantum infection, ranging from a predominant 
Th2-associated disease profile in dogs to a Th1-mediated pro-
tective response in cats, which may explain the milder clinical 
course observed in infected felines. The cytokine gene-expres-

RAC1-DEPENDENT REGULATION OF TMOD1 CONTROLS 
ERYTHROCYTE ACTIN STABILITY AND PLASMODIUM 
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INTRODUCTION. Malaria remains a major global health burden, 
with 282 million cases and 610,000 deaths reported in 2024, 
predominantly among children under five years of age. The 
emergence of drug-resistant Plasmodium falciparum strains 
highlights the urgent need for alternative therapeutic strate-
gies, among which targeting host factors represents a prom-
ising approach to limit resistance. During erythrocyte invasion 
by P. falciparum, the human GTPase Rac1 is recruited to the 
parasite entry site, and its inhibition by the Rac1-specific inhib-
itor 1A-116 significantly reduces invasion in vitro. Given Rac1’s 
central role in actin regulation, we hypothesize that the GTPase 
is hijacked by the parasite to control host actin remodeling and 
promote entry. While host actin remodeling is essential for inva-
sion by many intracellular pathogens, its role in malaria remains 
controversial, with conflicting evidence on whether it is required 
or dispensable.
MATERIALS AND METHODS. Immunoprecipitation coupled to 
mass spectrometry, GST pull-down assays, biochemical frac-
tionation, and invasion assays were performed to characterize 
Rac1 interactions and investigate the role of host actin dynam-
ics during P. falciparum invasion.
RESULTS AND CONCLUSION. To address this question and 
define the molecular basis of Rac1 function in erythrocytes, 
we characterized its interactome, identifying Tropomodulin 1 
(Tmod1), a pointed-end actin capping protein, as a prominent in-
teractor. The Rac1–Tmod1 association was validated by recipro-
cal immunoprecipitation. We found that Rac1 interacts directly 
with Tmod1 and that its inactive form displays increased affinity 
for this partner, while Rac1 inhibition in erythrocytes induces a 
marked redistribution of Tmod1 from the soluble to the insoluble 
fraction. Concomitantly, erythrocyte treatment with two Rac1 
inhibitors reduced filament stability. These findings support 
a model in which inactive Rac1 sequesters Tmod1 away from 
actin filaments, thereby impairing pointed-end capping and pro-
moting actin destabilization. Consistently, Rac1 inhibition using 
both 1A-116, as previously demonstrated, and the structurally 
related inhibitor ZINC69391, reported here for the first time, 
reduced invasion rates. Together, these data indicate that Rac1 
inactivation leads to actin filament destabilization that impairs 
parasite invasion. Conversely, we propose that during invasion 
P. falciparum recruits and activates Rac1 at the entry site to lo-
cally promote de novo actin filament assembly required for par-
asite penetration. Consistently, treatment with mycalolide B, an 
actin monomer-sequestering agent, markedly impaired parasite 
invasion, demonstrating that efficient erythrocyte entry requires 
de novo actin assembly. Overall, these findings identify the 
Rac1–Tmod1 axis as a previously unrecognized regulator of host 
actin dynamics in erythrocytes and demonstrate its critical role 
during P. falciparum invasion, helping resolve the long-standing 
controversy regarding the role of host actin in parasite entry and 
establishing this pathway as a promising target for host-directed 
antimalarial strategies.
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INTRODUCTION. Despite advances in control and prevention, 
vector-borne diseases have become a major public health 
challenge due to the rising distribution and incidence of sever-
al pathogens in recent decades. Although most occur in tropi-
cal regions, climate and land-use change are facilitating vector 
expansion into new areas. Because transmission depends on 
mosquito–host interactions during blood feeding, host-se-
lection behaviour is a key determinant of pathogen dynamics. 
West Nile virus (WNV) has expanded across Europe in recent 
decades, showing heterogeneous spatio-temporal patterns. 
The virus is maintained in an enzootic cycle involving avian res-
ervoirs and mosquito vectors, specifically of the genus Culex 
(Benbetka et al., 2018. J Vector Borne Dis., 55:305–309), with 
occasional spillover to humans and other mammals. Mosquito 
host preferences may therefore shape viral amplification and 
spillover risk. This study investigated host-feeding patterns of 
the most abundant mosquito species in southern Spain and 
evaluated the role of host availability and habitat type.
MATERIALS AND METHODS. Fieldwork was conducted in 2024 
at ten sites in southwestern Spain. Mosquitoes were collected 
fortnightly using CO₂-baited BG-Sentinel traps. Blood-fed fe-
males were morphologically identified at species level, and ver-
tebrate hosts were determined using nested PCR and sequenc-
ing. Bird abundance was estimated using point counts and 
mammal abundance through pellet counts. Host-selection pat-
terns were assessed by comparing observed blood meals with 
host availability using Poisson-based models, complemented 
by sensitivity analyses. Feeding composition was explored us-
ing principal coordinates analysis (PCoA), and host-specific 
feeding preference indices were calculated (Rizzoli et al., 2015. 
Parasites Vectors., 8:213).
RESULTS AND CONCLUSION. Overall, 172,478 mosquitoes 
were collected, and hosts were identified in 734 individuals, 
including Aedes caspius, Anopheles atroparvus, Culex per-
exiguus, Cx. pipiens, and Cx. theileri. All species, except Cx. 
pipiens, showed strong mammophilic behaviour. Culex perex-
iguus exhibited consistent mammal-oriented feeding across 
habitats (p < 0.001). In contrast, Cx. pipiens displayed habitat 
dependency, feeding mainly on birds in natural environments 
(p < 0.039) but shifting towards mammals in urban areas (p 
< 0.027). The other three species also fed predominantly on 
mammals. PCoA revealed habitat-associated structuring of 
feeding patterns. Feeding preference indices highlighted selec-
tive host use, with values of 6.526 for blackbirds for Cx. pipi-
ens and 26.160 and 14.813 for rabbits and cattle, respectively, 
for Cx. perexiguus. These findings confirm non-random, spe-
cies-specific host selection shaped by ecological context, po-

sion profile of Leishmania-infected fox macrophages suggests 
a non-protective Th2 immune response, mainly associated 
with high IL-10 levels. Overall, the presented data suggest spe-
cies-specific cytokine expression patterns underlying differen-
tial host susceptibility and reservoir competence for L. infan-
tum in the Mediterranean Basin.
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INTRODUCTION. Phlebotomine sand flies (Diptera: Psychodi-
dae) are blood-feeding insects, with several species acting as 
vectors of protozoa of the genus Leishmania (Cecílio et al., 
2022. Commun Biol., 5:305). In Southern Italy, an area where 
canine leishmaniasis is endemic, species of the genera Phle-
botomus and Sergentomyia are widely distributed (Bezer-
ra-Santos et al., 2025. Acta Trop., 268:107704). Nevertheless, 
information on sand fly species composition on islands such 
as Lampedusa (Sicily) is limited (Foglia Manzillo et al., 2018. 
BMC Vet Res., 14:286), and studies assessing the occurrence 
of Leishmania in sand fly vectors in this area are not available. 
Here we assessed the diversity of sand flies collected in South-
ern Italy, with particular focus on the occurrence of Leishmania 
spp. in phlebotomine sand flies from Lampedusa Island.
MATERIALS AND METHODS. Sand flies were collected from 
May to December 2025 in eight sampling sites located in Apulia, 
Basilicata, and Lampedusa Island (Sicily). CDC light traps were 
deployed twice weekly until absence of sand flies was confirmed 
by four consecutive negative captures. All specimens were dis-
sected, mounted on microscopic slides, and morphologically 
identified using taxonomic keys under a light microscope (Dan-
tas-Torres et al., 2014. Parasit Vectors., 7:479). Genomic DNA 
from female sand flies collected in Lampedusa was individually 
extracted and tested by duplex real-time PCR (dqPCR) for the 
detection of Leishmania infantum and Leishmania tarento-
lae (Latrofa et al., 2021. Entomol Generalis., 41(5):543–551), 
as well as by real-time PCR (qPCR) targeting L. infantum kDNA 
minicircle (Francino et al., 2006. Vet Parasitol., 137:214–221).
RESULTS AND CONCLUSION. A total of 1,792 specimens were 
collected, including 1,114 males and 678 females. Morpholog-
ical identification revealed a predominance of Phlebotomus 
perniciosus (n = 973/1,792; 54.3%), followed by Phlebotomus 
perfiliewi (n = 294/1,792; 16.4%) and Phlebotomus neglec-
tus (n = 277/1,792; 15.5%). Lower prevalence was observed for 
Sergentomyia minuta (n = 240/1,792; 13.4%) and Phleboto-
mus papatasi (n = 8/1,792; 0.4%). qPCR analysis revealed that 
3.5% (n = 2/58) of female P. perniciosus collected in Lampe-
dusa Island tested positive for L. infantum by both duplex and 
kDNA qPCR assays. Overall, these findings provide crucial in-
sights into the role of sand flies in maintaining and spreading 
Leishmania spp., contributing to improved control strategies. 
Additionally, detection of infected sand flies suggests ongoing 
transmission of leishmaniasis in Lampedusa Island.

tentially influencing WNV amplification and spillover risk. Incor-
porating habitat-dependent feeding behaviour into surveillance 
frameworks may improve risk assessment and support targeted 
control strategies.



ORAL COMMUNICATIONS

220

PYRETHROIDS EFFECTIVENESS AGAINST AE. 
ALBOPICTUS FROM FIELD TO LABORATORY IN A 
TOURISTIC COASTAL AREA OF ITALY
Greta Santarelli1, Chiara Virgillito1, Eleonora Longo2, Elisa 
Benco1, Matteo Vitali1, Federica Castellani1, Carlo Maria De 
Marco1, Alice Pistilli1, Verena Pichler3, Andrea Fusari4, Pietro 
Massimiliano Bianco5, Alessandra Della Torre1, Beniamino 
Caputo1

1Department of Public Health and Infectious Diseases, 
Sapienza Università di Roma, Italy; 2Center Agriculture Food 
Environment, University of Trento, San Michele all’Adige (TN), 
Italy; 3Faculty of Medicine, Unicamillus – Saint Camillus 
International University of Health Sciences, Rome, Italy; 
4A.Ge.I. – Agriculture and Fish Management, Rome, Italy; 
5Institute for Environmental Protection and Research (ISPRA), 
Rome, Italy
Keywords: Aedes albopictus, pyrethroid resistance, vector 
control

INTRODUCTION. The increase in autochthonous exotic ar-
boviral cases in Europe, particularly in Italy, highlights the im-
portance of monitoring the effectiveness of control measures 
against the major competent vector, Aedes albopictus. Py-
rethroids are key tools for reducing mosquito abundance and 
disease transmission, but their effectiveness is challenged by 
the spread of resistance in mosquito populations, mainly due to 
their widespread use for nuisance reduction. This study aimed 
to assess the effectiveness of spraying Cypermethrin (+ Piper-
onyl-butoxide, PBO) through area-wide (non-targeted) versus 
targeted treatments in public schools on an Ae. albopictus 
population from a coastal town on the Adriatic Sea in the Abru-
zzo region (Francavilla a Mare, Italy), and to evaluate resistance 
to pyrethroids. Environmental persistence of pyrethroids inside 
and outside treated schools was also assessed.
MATERIALS AND METHODS. Aedes albopictus females were 
collected before and after pyrethroid treatments using sticky 
traps and human landing catches in 10 schools subjected ei-
ther to area-wide spraying or to targeted hotspot applications. 
Phenotypic resistance to permethrin (0.75%) and cypermethrin 
(0.05%) was assessed by WHO bioassays (WHO, 2022, pp. 21–
43), either with or without pre-exposure to PBO. The mutation 
V1016G, strongly associated with target-site resistance, was 
PCR-genotyped in mosquito specimens collected before and 
after treatments, as well as in individuals surviving or dying after 
laboratory exposure (Pichler et al., 2021. Insects., 12:1). En-
vironmental persistence of pyrethroids was quantified through 
chemical analysis of plates exposed during spraying in seven 
schools.
RESULTS AND CONCLUSION. Modelling results showed that: 
i) only targeted treatments achieved statistically significant 
reductions in mosquito abundance (70% reduction, 5 days 
post-treatment) and biting rates (90% reduction); ii) no signif-
icant difference was observed in the frequency of the 1016G 
allele before and after treatments (22% and 21%, respectively); 
iii) mean mortality after exposure to cypermethrin (0.05%) was 
89.4%, with full recovery of susceptibility after PBO pre-expo-
sure, indicative of metabolic resistance; iv) mean mortality af-
ter exposure to permethrin (0.75%) was 92.7%, with no recov-
ery after PBO pre-exposure, together with the presence of the 
1016G allele in homozygosis in the five surviving specimens, in-
dicative of target-site resistance. Chemical analysis confirmed 
outdoor persistence of cypermethrin (541 ng/cm²), PBO (136 
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INTRODUCTION. Accurate identification of sand flies (Diptera: 
Psychodidae) is essential for entomological surveillance and 
the control of vector-borne diseases. Morphological identifica-
tion of sand flies requires clearing and slide mounting of insects 
to observe diagnostic characters, rendering the specimens un-
usable for further analyses. This approach is time-consuming, 
requires specialized expertise, and may be unreliable for dam-
aged samples. Matrix-Assisted Laser Desorption/Ionization 
Time-of-Flight mass spectrometry (MALDI-TOF MS) has been 
widely developed for bacterial identification, where isolates 
can be cultured, replicated, and repeatedly analysed over time. 
In contrast, when applied to arthropods such as sand flies, the 
technique typically involves homogenization of whole or partial 
specimens. Consequently, the biological material is available 
only for a limited number of analyses, and once consumed, the 
specimen cannot be reprocessed. This limitation highlights the 
need for optimized protocols and robust reference databases 
from the earliest stages. This study represents the first steps to-
ward the development of an in-house MALDI-TOF MS reference 
database for phlebotomine sand flies.
MATERIALS AND METHODS. Specimens were collected from 
different geographical areas using standardized trapping meth-
ods (CDC light traps), sorted by location and sex, and stored in 
labelled vials. Additionally, reference specimens from BEI Re-
sources (NIAID, NIH) were included in the analysis (adult Phle-
botomus papatasi, strain Turkey [PPTK], NR-44014). Briefly, a 
single adult sand fly was processed: half of the specimen was 
used for MALDI-TOF analysis and the other half for molecular 
analysis, including COI amplification and sequencing (Posa-
da-López et al., 2023). Different sample preparation protocols 
were evaluated using phosphate-buffered saline (PBS) and dis-
tilled water (dH₂O) as homogenization solutions. In the absence 
of reference spectra for sand flies in our database, raw spectra 
were compared using a freely available platform developed by 
Sorbonne University (https://msi.happy-dev.fr/), which en-
ables comparison with validated spectra from a wide range of 
arthropods, including sand flies.
RESULTS AND CONCLUSION. A total of 40 specimens were an-
alysed: 20 Ph. perniciosus (10 males, 10 females), 12 Ph. pa-
patasi (2 males, 10 females), and 8 Ph. perfiliewi (8 females). 
Evaluation of sample preparation protocols showed that PBS 
negatively affected MALDI-TOF MS spectra, likely due to inter-
ference with protein ionization, whereas dH₂O yielded more re-
liable and reproducible spectra and was therefore selected as 
the preferred extraction medium. Overall, these results repre-
sent an initial step toward establishing a curated MALDI-TOF MS 
database for sand flies.

https://msi.happy-dev.fr/
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INTRODUCTION. Ixodes ricinus is one of the most important 
disease vectors in Europe, capable of transmitting many bac-
terial, viral, and protozoan pathogens, including the etiological 
agents of Lyme disease and tick-borne encephalitis. Here we 
present a population genomic approach aimed at characterizing 
the population structure of this species, providing insight into 
movement patterns, presence of adaptive signals, and ultimate-
ly improving understanding of this species of major public health 
importance.
MATERIALS AND METHODS. Over 500 I. ricinus specimens 
were collected from 22 countries across the geographical dis-
tribution of the species in Europe and North Africa. Specimens 
were subjected to whole mitogenome sequencing and analysis. 
Subsequently, 180 individuals were selected for whole-genome 
sequencing to investigate nuclear population genomics and 
identify signatures of selection. In parallel, genomic data on 
Midichloria bacterial symbionts present in I. ricinus were also 
obtained from the nuclear sequencing dataset.
RESULTS AND CONCLUSION. Mitogenome analysis showed 
that mitochondrial genomes clustered into five haplogroups 
characterized by high sequence identity. Four haplogroups were 
widely distributed throughout Europe, with individuals belong-
ing to multiple sub-haplogroups and even single haplotypes 
retrieved in multiple countries, indicating weak geographical 
structure at the matrilinear level. The fifth haplogroup was de-
tected in all North African individuals but was also present in 
Italy. Nuclear population genomics showed partial disagree-
ment with mitogenomic data, as nuclear analyses revealed a 
pronounced south–north genetic cline across I. ricinus popu-
lations in Europe, likely reflecting both historical range expan-
sion and ongoing local gene flow. Additional analyses identified 
candidate genes under selection, possibly associated with ad-
aptation to different environmental conditions. North African 
samples were genetically divergent also at the nuclear level, 
although limited gene flow between North African and Europe-
an populations was detected. Finally, analysis of Midichloria 
symbiont genomes revealed very limited genetic variation and 
strong congruence with mitochondrial phylogeny, confirming 
the expected pattern of vertical inheritance of the symbiont.

ng/cm²), and tetramethrin (0.041 ng/cm²) five days post-treat-
ment; minor residues were also detected indoors in schools. 
These results represent a first attempt to assess the effective-
ness of different pyrethroid treatment schemes, demonstrating 
that area-wide spraying, widely implemented particularly in 
tourist coastal areas, fails to significantly reduce Ae. albopic-
tus abundance and biting activity. Hotspot applications proved 
more effective, although residues were detected both outdoors 
and indoors. Limited but concerning evidence of both target-site 
and metabolic resistance mechanisms to pyrethroids was ob-
served in the mosquito populations.
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INTRODUCTION. The spread of ticks and tick-borne diseases is 
increasing globally due to social, economic, and climatic factors, 
posing a growing risk to human and animal health. To investigate 
these dynamics in a high-risk context, an acarological monitor-
ing study was conducted to evaluate the seasonal dynamics of 
hard ticks in a pre-Alpine area of the province of Como (Lom-
bardy, northern Italy). The study area was selected as a mod-
el because it lies within a previously identified high-risk cluster 
for Lyme disease in Lombardy (Zanzani et al., 2019) and due to 
prior reports of Dermacentor marginatus (Epis and Montagna, 
personal communication). By characterising seasonal patterns 
of questing ticks in this ecologically distinctive setting, the main 
objective was to generate data useful for public and veterinary 
health, providing insights potentially applicable and replicable 
in other geographical contexts.
MATERIALS AND METHODS. Four transects (T1, T2, T3, and 
T4) were selected for monitoring by dragging/flagging over 12 
months, from April 2024 to March 2025. Each transect was 
monitored twice monthly, in the morning and afternoon; each 
sampling event occurred at least 10 days after the previous one. 
T1 was located at the lowest altitude (480–500 m above sea 
level), while T4 was at the highest altitude (900–950 m a.s.l.). 
Transect lengths were 400 m (T1), 700 m (T2), 800 m (T3), and 
400 m (T4), corresponding to a total monitored distance of 55.2 
km over the study period.
RESULTS AND CONCLUSION. Overall, 5,308 hard ticks were 
collected, including 5,198 Ixodes ricinus, 89 Ixodes frontalis, 
and 21 D. marginatus. Considering developmental stage and 
sex, I. ricinus specimens included 2,356 larvae, 2,381 nymphs, 
254 females, and 207 males; only larvae of I. frontalis were 
found; and D. marginatus included 1 larva, 1 nymph, 10 fe-
males, and 9 males. Active questing ticks were collected during 
all 12 months of sampling. Questing I. ricinus were detected in 
94 of 96 monitoring sessions across the four transects. Overall 
activity of I. ricinus peaked in May (1,380 specimens collected: 
485 larvae, 769 nymphs, 77 females, 49 males), whereas lar-
val abundance specifically peaked in August (636 specimens). 
During the two coldest months of the study, T3 and T4 tested 
negative for I. ricinus and other hard ticks during January after-
noon and morning sessions, respectively. Nevertheless, a total 
of 34 questing I. ricinus specimens (3 larvae, 26 nymphs, 1 fe-
male, and 4 males) were collected in December and January, 
confirming winter activity. Adults of D. marginatus were found 
from April to August 2024 and again in March 2025. Overall, 16 
of 19 adult ticks were collected in April and March, suggesting 
that early spring represents the peak activity period for this spe-
cies in northern Italy. Compared with previous annual monitor-
ing conducted in Piedmont in 2023, where questing I. ricinus 
were absent during December and January (Ferroglio et al., 
2024), these findings confirm year-round activity in the Como 
area and highlight the need to consider prolonged tick prophy-
laxis for companion animals exposed during winter. Further-
more, although only a limited number of D. marginatus were 
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INTRODUCTION. Artificial Intelligence technology is a promis-
ing tool to address challenges in surveillance activities. While 
deep learning has shown potential in mosquito species iden-
tification (Brey et al., 2022), most available tools rely on sin-
gle-object detection in laboratory settings. To address the need 
for field-ready solutions (Motta et al., 2019), the “MOSquito 
Artificial Intelligence COntrol” (MosAICo) project of the Istituto 
Superiore di Sanità (ISS), funded by the INF-ACT project, devel-
oped an automatic mosquito-detection device to support Italian 
health authorities in optimizing surveillance campaigns, stan-
dardizing procedures, and reducing the time between sampling 
and identification.
MATERIALS AND METHODS. Data were collected through the 
MosAICo Network, an 18-partner consortium across 16 Italian 
regions. The dataset included 23,527 specimens belonging to 
25 species and integrated both laboratory strains and field-
caught individuals. Seven priority species (Ae. albopictus, Ae. 
aegypti, Ae. caspius, Ae. koreicus, Cx. pipiens, An. maculi-
pennis s.l., and Ae. vexans), selected based on medical rele-
vance and sample abundance, were used for algorithm training. 
To ensure geographic generalization, each target species, ex-
cept for Ae. aegypti, originated from at least three distinct loca-
tions. Specimens were imaged using a custom 24.1 MP imaging 
unit with fixed optics and 4000 K LED illumination to minimize 
environmental variability. The system, integrated with a cloud 
platform, enabled high-throughput image acquisition of up to 82 
individuals per frame.
RESULTS AND CONCLUSION. Validation followed a two-phase 
design. Laboratory-based evaluation on a stratified test set (n 
= 1,577) yielded 93% micro-accuracy. Field validation across 
20 sites (n = 1,522) in 2025 demonstrated 94% micro-accura-
cy. Statistical analysis (χ² = 0.66, p = 0.68) confirmed reliable 
population-level counts even for damaged specimens, with a 
“hierarchical safety” mechanism confining most errors within 
the correct genus. Operationally, MosAICo achieved parity with 
expert entomologists, processing batches of 82 specimens in 
11.5 minutes regardless of sample complexity, and obtained 
high usability ratings (4.3/5 Likert scale). These results confirm 
the reliability of the model for field deployment. Future work will 
expand training to include additional species such as Ae. ja-
ponicus and An. superpictus. This tool may support national 
surveillance programs (e.g., the WNV network) by reducing en-
tomological workload and strengthening monitoring at points of 
entry and in under-sampled regions.
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collected, the seasonal dynamics observed differed from those 
previously reported for central and southern Italy (Iori et al., 
2005, in Zecche, Mappe Parassitologiche), possibly reflecting 
adaptation to local climatic conditions. A second year of moni-
toring in transects T3 and T4 (April 2025–March 2026) support-
ed this hypothesis. These findings underline the importance of 
continuous surveillance in tick hotspot areas to support timely 
public and veterinary health interventions.
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INTRODUCTION. Filariasis are zoonotic vector-borne parasitic 
diseases caused by a group of roundworms (Nematoda) named 
filariae, transmitted by infected mosquitoes, with dogs as the 
main reservoirs of infection, in which the nematodes may af-
fect the cardiopulmonary system (Dirofilaria immitis) or cause 
subcutaneous nodule (Dirofilaria repens). Humans are usually 
accidental hosts: the parasite may occasionally evade the host 
immune system to reach sexual maturity, resulting in microfilar-
ia infections that have been described in several cases of im-
munocompromised patients. We describe a human case of D. 
repens infection with subconjunctival localization diagnosed in 
Liguria region (north-west Italy), a recently spread area, trying to 
identify the favoring factors.
MATERIALS AND METHODS. A 67-year-old man presented 
to emergency dept. with discomfort sensation in his right eye, 
which had persisted for several days, and swelling occurred the 
same morning. The eye exam revealed the presence of an adult 
worm, which was removed and sent to the microbiology labo-
ratory. Microscopic evaluation was performed on fresh sample.
RESULTS AND CONCLUSION. The cuticle arrangement in lon-
gitudinal and parallel folds allowed us to recognize a D. repens 
adult parasite. Given its size of 12 cm and the presence of a 
uterus containing oocytes, we confirmed that it was a female 
specimen. Human dirofilariasis cases have been reported main-
ly from canine dirofilariosis in endemic areas in the Mediterra-
nean region; however, in the described case, the patient living in 
countryside of west Liguria region, north west Italy, reported to 
own only a cat as domestic pet. Our observation suggests the 
need of epidemiological studies on human exposure to Dirofi-
laria spp.; the lack of an official national register underlines the 
need to monitor the distribution of the parasite and its vector 
and the possible increase in number of zoonotic cases in both 
domestic and wild animals. Furthermore, it is important to im-
prove the diagnostic skill, since most cases may be clinically 
asymptomatic or misdiagnosed. Finally, there is the need to pro-
mote information campaigns to implement vector control and 
prophylaxis programs of pets.

ISOLATION OF LEISHMANIA INFANTUM FROM A RED 
FOX (VULPES VULPES) AND XENODIAGNOSIS WITH 
PHLEBOTOMUS PERNICIOSUS
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INTRODUCTION. Red foxes (Vulpes vulpes) are increasingly 
recognized as potential hosts of Leishmania infantum in Med-
iterranean areas, although evidence of their reservoir compe-
tence remains scarce. In this context, xenodiagnosis is pivotal 
to demonstrate host infectiousness to competent sand fly vec-
tors, whereas parasite isolation is essential to confirm active 
infection and allow strain characterization (Millán et al., 2014. 
Parasitol Res., 113: 2005–2014; Molina et al., 1994. Trans R 
Soc Trop Med Hyg., 88: 491–493).
MATERIALS AND METHODS. Blood and lymph node aspirates 
from a naturally infected symptomatic female red fox from 
southern Italy were examined by serological and molecular as-
says. Parasite isolation was attempted in biphasic culture medi-
um from lymph node aspirate and buffy coat samples. Further-
more, xenodiagnosis was performed using laboratory-reared 
Phlebotomus perniciosus females, which were allowed to 
feed on the skin of the animal. Surviving females were dissected 
at days 5 and 8 post-blood meal to assess the presence of pro-
mastigotes and infection intensity.
RESULTS AND CONCLUSION. The fox tested positive for L. in-
fantum by IFAT, SNAP test, qPCR, and cPCR. Isolation from the 
lymph node aspirate was successful, with promastigotes first 
detected after 4 days of culture, whereas buffy coat cultures 
remained negative. Feeding success of P. perniciosus during 
xenodiagnosis was 93.0% (n = 186/200), from which 88.1% (n 
= 164/186) of blood-fed sand flies survived and were dissect-
ed. Leishmania infantum promastigotes were observed in the 
guts of 92.1% (n = 151/164) of dissected females, with heavy 
parasite loads recorded in 58.9% (n = 89/151), moderate loads 
in 27.1% (n = 41/151), and light loads in 13.9% (n = 21/151). 
These findings suggest that red foxes can serve as reservoirs 
of L. infantum, contributing to maintenance and transmission 
cycles of the parasite. In parallel, the isolation of L. infantum 
from the red fox lymph node provides additional evidence that 
this wild canid can harbour viable and infective parasites, rein-
forcing its reservoir status and relevance for surveillance in One 
Health-oriented control programmes.



POSTER

225

BABESIA BANETHI IN RED FOXES: SPECIES DESCRIPTION, 
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INTRODUCTION. Red foxes are synanthropic carnivorans wide-
ly distributed at global scale, carrying both ticks and tick-borne 
pathogens. Babesia vulpes is the dominant piroplasm occur-
ring in foxes worldwide; however, neither the life cycle nor the 
clinico-pathological alterations are currently understood. An-
other small Babesia sp. was molecularly reported in foxes from 
Israel and Iraq and provisionally named “Babesia sp. MML-
2014” before being formally described in the present study as 
Babesia banethi. In addition, we report the main ecological, 
morphological, and molecular features of this new taxon and 
address the clinicopathological abnormalities and cytological 
findings in infected foxes from Southern Italy.
MATERIALS AND METHODS. Morphological and morphomet-
ric analyses of intraerythrocytic parasites, combined with se-
quencing of two nuclear and one mitochondrial markers and 
phylogenetic reconstructions, were performed to describe Ba-
besia banethi. In addition, Babesia spp. were investigated in 
red foxes (n = 54) and in their ticks using both cytology and PCR. 
Specifically, live animals (n = 41) were clinically examined and 
sampled for hemato-biochemical analyses, whereas necrop-
sies were performed on 20 animals. Finally, disease evolution 
and therapeutic response were monitored for more than one 
year in a red fox infected with B. banethi.
RESULTS AND CONCLUSION. Morphology of merozoites, the 
unique Maltese cross forms found in B. banethi, as well as 
sequence comparison and phylogenetic analyses discriminat-
ed B. banethi from B. vulpes. Overall, 46.3% of foxes tested 
positive for Babesia spp., with B. vulpes (42.6%) predominat-
ing and B. banethi detected in two sick animals (3.7%). Light 
microscopy of blood smears was highly concordant with PCR 
for detecting Babesia spp. positivity. Most infected foxes were 
young and showed several clinicopathological alterations, al-
though trauma-related comorbidities limited interpretation. In 
necropsied foxes, B. vulpes DNA was most frequently detected 
in the brain, and merozoites were observed by cytology in ce-
rebral capillaries. Of the 67 ticks collected, five species were 
identified, including Ixodes kaiseri, reported for the first time 
in Italy. No Babesia spp. stages were observed in tick organs, 
but B. banethi DNA was detected in one I. kaiseri. One B. ban-
ethi-infected fox presented with debilitation, anemia, and he-
moglobinuria. While treatment with imidocarb dipropionate (6.6 
mg/kg, SC) resulted in transient clinical improvement, two dos-
es of atovaquone/proguanil hydrochloride (20 mg/kg, BID, OS) 
combined with azithromycin (10 mg/kg, SID, SC) led to stable 
clinical and hematological recovery together with PCR negativ-
ity. Collectively, these findings demonstrate that B. banethi is 
a distinct and clinically relevant pathogen of red foxes and oc-

TICK-BORNE PATHOGENS IN THE ITALIAN ALPS: 
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INTRODUCTION. Ticks are vectors of a wide range of arthro-
pod-borne pathogens and represent a significant threat to hu-
man and animal health worldwide. In Europe, Ixodes ricinus is 
the most widespread and epidemiologically relevant species, 
characterized by low host specificity, broad ecological toler-
ance, and high environmental adaptability. It transmits several 
pathogens of medical and veterinary importance, including bac-
teria, viruses, and protozoa. Climate and anthropogenic chang-
es are influencing tick distribution, promoting expansion into 
new areas and along altitudinal gradients, including the Italian 
Alps [1]. The Lombard sector of Stelvio National Park (SNP), in 
the central Italian Alps, includes areas of Sondrio, Bergamo, and 
Brescia provinces. A substantial portion of the park lies at ele-
vations where ticks were historically absent; however, data on I. 
ricinus and tick-borne pathogens (TBPs) in this area remain lim-
ited, particularly in Alta Valtellina (Sondrio province). Recently, 
the circulation of I. ricinus in SNP was documented by an indi-
rect serological approach detecting host antibodies against the 
tick endosymbiont Midichloria mitochondrii [2]. Therefore, in 
this study, we performed tick sampling to assess the presence 
of ticks and TBPs in this unexplored area.
MATERIALS AND METHODS. A total of 54 ticks were collected 
within wildlife monitoring programs from red deer and, occa-
sionally, from carcasses (red deer, chamois, and wolf) in SNP. 
All specimens were morphologically identified as I. ricinus, 
stored at −80 °C, and individually processed for DNA and RNA 
extraction. Tick positivity for selected TBPs (Anaplasma spp., 
Babesia spp., Borrelia spp., Rickettsia spp., and arboviruses 
[3]) was assessed by endpoint and real-time PCR assays.
RESULTS AND CONCLUSION. Preliminary results showed the 
presence of SFG rickettsiae in 35 ticks, representing the most 
prevalent TBP detected. Borrelia burgdorferi s.l. and Anaplas-
ma phagocytophilum were detected in one and two ticks, re-
spectively. No positivity for Babesia spp. was observed. Further 
analyses were performed to characterize pathogens at species 
level and explore strain diversity. For arboviruses, ticks were 
pooled (1–4 individuals per pool). Four pools tested positive, in-
cluding one with co-infection. Obtained sequences were close-
ly related to Pustyn virus and Norway nairovirus 1 (96.9–98.8% 
identity). These findings emphasize the need for comprehensive 
monitoring of ticks and TBPs in previously unexplored areas. 
Overall, this study contributes to updating the epidemiology and 
distribution of ticks and TBPs in Alpine areas of Italy, confirming 
the presence of pathogens of human and veterinary concern. 
Additional sampling and analyses are ongoing to further expand 
the current dataset.
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(AN. MACULIPENNIS COMPLEX) BY MALDI-TOF MASS 
SPECTROMETRY: PRELIMINARY DATA
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INTRODUCTION. Human malaria is a mosquito-transmitted dis-
ease caused by four Plasmodium species and still represents a 
global concern. Every year, imported cases are recorded in coun-
tries no longer endemic, such as European countries including 
Italy, due to international travel and migratory flows (Boccolini et 
al., BMC Public Health., 2021, 10:1521). In Italy, the presence of 
Anopheles vectors, particularly the historical vector Anopheles 
labranchiae (An. maculipennis complex) in scattered foci (Romi 
et al., J Med Entomol., 1997, 34:263–271), including the Apulia 
and Basilicata coasts (Raele et al., Pathogens., 2021, 10:1521), 
suggests the need for continuous monitoring of residual anoph-
elism. Members of the An. maculipennis complex are morpho-
logically indistinguishable, and identification currently relies on 
molecular methods (Marinucci et al., Insect Mol Biol., 1999, 
4:469–480). Matrix-Assisted Laser Desorption/Ionization Time-
of-Flight Mass Spectrometry (MALDI-TOF MS) is emerging as a 
rapid and reliable alternative for arthropod identification (Müller et 
al., PLoS One., 2013, 8(2):e57486; Nabet et al., Malar J., 2021, 
20(1):33). Preliminary data on the application of this technique to 
the identification of An. labranchiae are reported here.
MATERIALS AND METHODS. A total of 24 female mosquito 
specimens collected using CDC traps and aspirators from seven 
different sites in the Apulia and Basilicata regions and identified 
as An. labranchiae by molecular methods were analysed. In 
particular, heads and legs from each specimen were processed 
with 70% ethanol and subjected to protein extraction following 
a previously standardized protocol (Raharimalala et al., Med 
Vet Entomol., 2017, 31:289–298). MALDI-TOF MS analysis 
was performed using a Microflex LT/SH™ mass spectrometer 
(Bruker Daltonik, Germany), acquiring spectra in linear positive 
mode over a mass range of 2–20 kDa. The resulting spectra were 
used to generate a reference library.
RESULTS AND CONCLUSION. The obtained mass spectra from 
both heads and legs showed high intra-species similarity across 
specimens; conversely, they differed from spectra of other mosqui-
to species available in the in-house reference database, indicating 
good discriminatory power. Spectra obtained from legs exhibited 
better quality and reproducibility compared with those from heads, 
probably due to lower protein variability. Nevertheless, integration 
of spectra from multiple anatomical parts may improve robust-
ness and confidence in species identification (Sánchez-Juanes et 
al., Microorganisms., 2022, 10(11):230). These findings support 
the potential of MALDI-TOF MS as a promising approach for the 
rapid and reliable identification of An. labranchiae. This technique 
could represent a valid support to current identification methods, 
particularly in entomological surveillance programs in which large 
numbers of samples are processed. Further studies are needed to 
standardize protocols and expand shared spectral databases.
FUNDING: RC IZSPB 06/22.

curs in sympatry with B. vulpes in southern Italy. The detection 
of B. vulpes in the brain suggests a potential parasite tropism, 
while the presence of B. banethi in I. kaiseri raises questions 
about its transmission competence. These data highlight the 
importance of surveillance of fox and tick populations in order 
to evaluate the risk of host switching at the wildlife–domestic 
interface.
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INTRODUCTION. Climate change and the ecological crisis pro-
mote the spread of emerging infectious diseases, represent-
ing a threat to global health (Segala et al., 2025. Acta Trop., 
262:107531). Early detection and characterization of newly 
emerging pathogens can be crucial for both human and animal 
health. Serological diagnostic tests play a major role in infec-
tion diagnosis; however, their large-scale implementation de-
pends on antigen availability. Among conventional platforms 
for recombinant protein production, the protozoan organism 
Leishmania tarentolae (Lt) has attracted increasing attention 
in recent years (Bandi et al., 2023. Parasit Vectors., 16:35). This 
eukaryotic organism, non-pathogenic to mammals, has already 
been used to produce viral antigens, such as the receptor bind-
ing domain (RBD) of the SARS-CoV-2 Spike protein (Varotto-Bo-
cazzi et al., 2021. Front Microbiol., 12:736530). In particular, Lt 
provides mammalian-like glycosylation together with low gen-
eration time and ease of handling (Klatt et al., 2019. PLoS Negl 
Trop Dis., 13(7):e0007424).
MATERIALS AND METHODS. This project focused on the pro-
duction of two Rift Valley Fever virus (RVFV) antigens: the nu-
cleoprotein (N) and the glycoprotein Gn. These proteins were 
expressed in the P10 Leishmania tarentolae strain using the 
LEXSY expression system (Jena Biosciences). The resulting 
recombinant antigens were purified and employed as coating 
proteins in an indirect enzyme-linked immunosorbent assay 
(ELISA). RVFV-positive murine and ovine sera, together with 
standard samples kindly provided by the Istituto Zooprofilattico 
Sperimentale (IZS) of Teramo and Vismederi srl (Siena), were 
used for assay evaluation.
RESULTS AND CONCLUSION. Preliminary results demonstrat-
ed that both antigens were successfully expressed and recog-
nized by RVFV-positive sera, with the N protein showing higher 
sensitivity, while Gn contributed to improved specificity. The 
developed ELISA was able to clearly discriminate between pos-
itive and negative samples, supporting the potential use of these 
recombinant antigens for serological detection of RVFV.

LONG-TERM MONITORING OF MOSQUITO BIODIVERSITY 
IN THE VALLE AVERTO WETLAND (NORTHEAST ITALY), 
2010–2024
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Fabrizio Montarsi1
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INTRODUCTION. Valle Averto is an important wetland in north-
eastern Italy, protected under the Ramsar Convention (Wang et 
al., 2021. Ecol Indic., 129:107906), and partly designated as a 
WWF reserve. The area is managed to support nature conserva-
tion, ecotourism, and productive activities (e.g., aquaculture). 
However, it also provides a suitable ecological niche for mosqui-
toes, which are vectors of diseases. This study aimed to char-
acterize the mosquito community composition in Valle Averto 
and to assess long-term changes in biodiversity over a 15-year 
period.
MATERIALS AND METHODS. Adult mosquitoes were sampled 
biweekly from late spring to early autumn from 2010 to 2024 
using a CDC-like trap baited with CO₂. Only female mosquitoes 
were included for characterization of mosquito communities 
and biodiversity analyses. Species richness (Sobs), Gini–Simp-
son diversity (GS), and Pielou’s evenness (J) indices were used 
to evaluate trends in species composition and dominance, 
while Jaccard’s index of dissimilarity (JD) was used to qualita-
tively assess variations in mosquito species composition be-
tween years. Significant differences in GS and J were assessed 
using Kruskal–Wallis and Wilcoxon rank-sum tests.
RESULTS AND CONCLUSION. Overall, 31,864 mosquitoes 
were collected using CDC-CO₂-like traps, belonging to 19 spe-
cies from the genera Aedes (n = 10),  Anopheles (n = 3), Co-
quillettidia (n = 1), Culiseta (n = 2), and Culex (n = 3). Cx. pipi-
ens (68.74%), Ae. caspius (16.02%), and Ae. vexans (11.53%) 
were the three most prevalent species. Cx. pipiens was the 
dominant species in most years, except in 2015 when Ae. 
caspius was the most abundant. Sobs peaked at 11 species 
in 2011, 2013, and 2024, and dropped to five species in 2018 
and 2023. GS and J showed similar patterns. The lowest values 
of both indices were recorded in 2024 (GS: 0.23, IQR = 0.31; J: 
0.28, IQR = 0.29). The highest GS values were observed in 2011 
(0.55, IQR = 0.13) and 2022 (0.55, IQR = 0.34), while the high-
est J value was recorded in 2015 (0.72, IQR = 0.32). Significant 
differences in GS were detected overall (χ² = 23.87, p = 0.047), 
with pairwise differences between 2011 and 2019 (p = 0.031), 
and between 2011 and 2024 (p = 0.031). No significant differ-
ences were detected for J. JD reached its highest value (0.67) for 
the year pairs 2010–2017, 2011–2018, and 2011–2023. These 
findings suggest a progressive decline in mosquito biodiversity 
over the 15-year period, with increasing dominance of a few 
species. Future research should investigate the environmental 
and anthropogenic factors driving mosquito community compo-
sition and assess their potential ecological and epidemiological 
implications. Continued long-term monitoring will be crucial to 
detect future shifts in mosquito biodiversity within this wetland 
ecosystem.
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INTRODUCTION. Colombia exhibits marked arbovirus het-
erogeneity (e.g., DENV, ZIKV, CHIKV), driven by environmental 
and climatic variability shaping mosquito communities across 
ecosystems. Aedes aegypti is the primary vector in urban ar-
eas, while Aedes albopictus is more common in peri-urban 
settings (Mantilla-Granados et al., 2025. PLoS Negl Trop Dis., 
19(4):e0012605). Rural and forest environments host a broader 
range of mosquito species (e.g., Culex, Mansonia, and Psoro-
phora spp.) contributing to enzootic arbovirus cycles such as 
VEEV and MAYV (Weaver and Reisen, 2010. Antiviral Research., 
85:328–345). In the Colombian Caribbean, viruses such as 
SLEV and WNV circulate, primarily transmitted by Culex errati-
cus, Culex quinquefasciatus, and Mansonia titillans, reflect-
ing the region’s potential for viral diversity (Hoyos-Lopez et al., 
2016. Mem Inst Oswaldo Cruz., 111(10):625–634). However, 
mosquito communities and arbovirus circulation remain poorly 
characterized. This study aimed to conduct entomological sur-
veillance across distinct ecological settings to assess mosquito 
species diversity, identifying potential vectors and arboviruses 
through BG-Sentinel traps equipped with FTA cards (BG-FTA) 
(Manzi et al., 2023. Sci Rep., 13:12840).
MATERIALS AND METHODS. BG-FTA traps were deployed 
over 15 sampling nights at three ecologically distinct sites (10 
traps/site): forest (San Juan del Carare), rural (Bocas de Cara-
re), and urban (San Joaquín–La Mesa). Samples were stored in 
silica gel (FTA cards and mosquito males) or RNA-later (mos-
quito females). Mosquitoes were morphologically identified and 
molecularly confirmed when needed by COI sequencing. Viral 
RNA was extracted from FTA cards and female mosquitoes and 
screened for Orthoflavivirus (Scaramozzino et al., 2001. J Clin 
Microbiol., 39:1922–1927). Shannon diversity index (H’) was 
calculated to quantify species diversity.
RESULTS AND CONCLUSION. A total of 1,729 mosquitoes be-
longing to more than 20 species and 9 genera were collected. 
Dominant species varied according to ecological setting: forest 
– Aedes serratus (34%) and Psorophora albipes (17%); rural 
– Culex vomerifer (21%) and Ae. aegypti (15%); urban – Ae. 
aegypti (30%) and Cx. quinquefasciatus (27%). Average mos-
quito abundance per trap was 129, 19.3, and 24.3 in forest, ru-
ral, and urban sites, respectively. Species diversity was higher 
in forest areas (H’ = 2.72) compared with rural (2.02) and urban 
(1.56) sites. All FTA cards tested negative for viruses, consistent 
with low sugar-feeding rates (~15%). These findings highlight the 
ecological variability of mosquito species composition across 
ecological settings. Given that FTA screening is preliminary 
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INTRODUCTION. Tiger mosquito (Aedes albopictus) is a com-
petent vector of several viral diseases, particularly those caused 
by arboviruses such as Chikungunya, Dengue, and Yellow Fever. 
Since 2000, Ae. albopictus has been considered one of the 
most widespread alien species in Italy. Its activity, in addition 
to causing discomfort, induces persistent irritation and itching; 
furthermore, its bites can cause very painful lesions. Given the 
epidemiological relevance of Ae. albopictus, continuous mon-
itoring is necessary to control its presence and to limit the risk 
of pathogen transmission. Here we report data from the moni-
toring activity of Ae. albopictus in the municipality of Messina 
carried out during the years 2023–2025. Monitoring data were 
collected weekly and used to support control activities and in-
formation campaigns conducted by the municipality.
MATERIALS AND METHODS. Following an agreement between 
the Department of Veterinary Sciences and the municipal com-
pany Messinaservizi Bene Comune, a monitoring system for Ae. 
albopictus was implemented in the municipality of Messina. 
A total of 118 mosquito ovitraps were positioned throughout 
the area to ensure broad geographical coverage. Ovitraps were 
deployed from May to December and checked weekly for mos-
quito egg presence. Briefly, masonite sticks from each ovitrap 
were microscopically examined and eggs counted. A monitoring 
bulletin including descriptive statistics (e.g., number of positive 
ovitraps, single deposition rate, mean abundance grouped at 
parish level) was transmitted weekly to the municipal compa-
ny and used to guide control activities and public information 
campaigns. Egg deposition data were statistically analysed to 
assess correlations between egg abundance and climatic vari-
ables and compared among years to identify temporal trends.
RESULTS AND CONCLUSION. Egg deposition activity was un-
interrupted throughout the monitoring period in all three years. 
Mean abundance reached 11,688, 8,163, and 6,946 eggs in 
2023, 2024, and 2025, respectively, with statistically significant 
differences recorded among years. Abundance peaks were ob-
served in July, although with different intensity levels and with 
a progressive shift towards the beginning of the month in 2025. 
Egg deposition was positively correlated with mean tempera-
ture and negatively correlated with relative humidity. According 
to monitoring data, Ae. albopictus is well established in the 
municipality of Messina, showing uninterrupted egg deposition 
activity. Interannual variation is likely associated with climatic 
differences recorded during the three years of monitoring. How-
ever, the progressive reduction in mean egg abundance could 
also be related to improvements in vector control activities car-
ried out by the municipal company, which were progressively 
refined based on monitoring data.
FUNDING: This study was funded by “Monitoraggio Biologico 
della zanzara tigre (Aedes albopictus) nel Comune di Messina 
– Anno 2025” Prot. 87671/2025.
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INTRODUCTION. Members of the genus Rickettsia (family 
Rickettsiaceae) are obligate intracellular bacteria, primarily 
known as pathogens vectored by ticks, lice, and fleas. Multiple 
Rickettsia species are responsible for serious human diseases, 
including epidemic typhus and Rocky Mountain spotted fever. 
Rickettsial surface-exposed proteins and secreted effectors 
play crucial roles in various processes, including host cell ad-
hesion and invasion, subcellular localization, and evasion of 
the host immune system. In particular, two families of relevant 
molecular players are the autotransporter Surface Cell Antigen 
(Sca) proteins and RickA, an effector involved in actin-based 
motility. While interactions with host target proteins have been 
demonstrated for some of these proteins, their overall role re-
mains poorly understood.
MATERIALS AND METHODS. Here, we sequenced and assem-
bled the genome of a novel Rickettsia-related bacterium from 
a mite using both short- and long-read sequencing approaches. 
The new genome was added to a representative dataset of over 
100 Rickettsiaceae genomes from seven different genera hosted 
by diverse eukaryotic organisms. The presence of Sca and Ric-
kA proteins was then investigated using homology-based meth-
ods, including sequence and structural homology analyses, and 
a maximum-likelihood phylogenetic tree was reconstructed for 
each of these protein families. Furthermore, in silico structural 
predictions were performed to test interactions between se-
lected Sca and RickA proteins and putative host target proteins.
RESULTS AND CONCLUSION. Sca family proteins were found 
to be widespread across Rickettsiaceae, with multiple copies 
present in each genome, suggesting a probable ancestral origin 
and an important functional role. Phylogenetic analyses of Sca 
proteins provided limited lineage-specific clustering: only a few 
representatives showed patterns consistent with bacterial spe-
cies phylogeny, whereas most did not. In contrast, some clades 
were found to be consistent with the ecology of the rickettsial 
host organisms, with Sca proteins from bacteria associated 
with terrestrial hosts clustering separately from those associ-
ated with aquatic organisms. Furthermore, in silico structural 
predictions of selected Sca proteins suggested variable pro-
tein–protein interaction profiles among different Sca copies, 
consistent with roles in host specificity and virulence. These 
findings suggest that the diversity and host-target specificity of 
Sca proteins evolved independently within each Rickettsiaceae 
lineage, giving rise to distinct copies multiple times during evo-
lution, with repeated events of duplication and loss occurring 
at variable rates across the species tree. In contrast, RickA was 
detected only in Rickettsiaceae associated with multicellular 
hosts, with gene sequences forming two phylogenetic clusters: 
one comprising Rickettsia orthologs and the other including se-
quences from other Rickettsia-related bacteria.

and limited to Orthoflavivirus, future analyses will need to as-
sess the circulation of additional arboviruses in the study sites 
by processing both mosquitoes and FTA cards. This approach 
could be particularly relevant in sylvatic environments, where 
mosquito diversity is high and a more comprehensive assess-
ment of potential vectors and emerging zoonotic arboviruses is 
warranted.
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INTRODUCTION. Hard ticks (Ixodidae) are expanding their dis-
tribution towards both northern latitudes and higher altitudes, 
contributing to the emergence of tick-borne diseases. While 
deer are recognized as key hosts supporting tick populations, 
our understanding of how other wild animal populations affect 
hard tick abundance remains limited. This study aimed to quan-
tify the relationship between wildlife hosts and Ixodes ricinus 
abundance following an African Swine Fever (ASF) outbreak in 
northern Italy.
MATERIALS AND METHODS. The study combined data from 
four study areas in northern Italy: two affected by ASF and two 
free from the virus. Data on I. ricinus abundance were integrat-
ed with habitat composition and camera-trapping records of 
medium- to large-sized mammals, including red deer (Cervus 
elaphus), roe deer (Capreolus capreolus), wild boar (Sus 
scrofa), and red fox (Vulpes vulpes). Tick abundance was as-
sessed by collecting I. ricinus along two plots located at each 
camera trap site and used as the response variable in analyses 
including both biotic and abiotic predictors.
RESULTS AND CONCLUSION. The wild mammal communi-
ty appeared to influence I. ricinus abundance; however, con-
founding factors such as season, tree cover, and temperature 
remained the primary drivers of tick abundance. This study pro-
vides a rare quantification of how changes in host availability, 
together with abiotic variables, affect I. ricinus abundance fol-
lowing an ASF outbreak.

HOW TO CATCH A “GHOST” HARD TICK: THE CASE OF 
GENUS DERMACENTOR AND CARBON DIOXIDE TRAPS
Alessandro Forti1,2, Stefania Zanet2, Alessandro Nota2, Matteo 
Pascali2, Andrea Carolina Castillo Pacheco2, Amir Reza 
Varzandi2, Patricia Parreira Perin1,2, Ezio Ferroglio2

1PhD National Programme in One Health Approaches to 
Infectious Diseases and Life Science Research, Department of 
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of Pavia, Italy; 2Department of Veterinary Sciences, University 
of Turin, Grugliasco, Italy
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INTRODUCTION. Standard cloth dragging methods show re-
duced effectiveness for sampling questing Dermacentor spp. 
compared to other tick genera, potentially limiting accurate 
assessment of Dermacentor-associated disease risk. Carbon 
dioxide (CO₂) traps have demonstrated superior collection ef-
ficiency for D. variabilis and D. andersoni, but have not been 
systematically evaluated for Dermacentor marginatus, an im-
portant vector in Europe. This study aimed to compare the ef-
fectiveness of conventional cloth dragging versus CO₂ traps for 
collecting questing D. marginatus in northwestern Italy.
MATERIALS AND METHODS. The study area was located in 
the municipality of Verolengo (Turin, Italy). A controlled field 
experiment was established along a 200 m linear transect se-
lected for environmental homogeneity in terms of vegetation 
structure, shade coverage, and vertebrate host accessibility. 
Twenty contiguous plots (10 m × 10 m; 100 m² each) were es-
tablished, with sampling methods alternating every 10 linear 
meters. In odd-numbered plots (n = 10), conventional dragging 
was performed using a 1 m² white cloth in a zig-zag pattern. In 
even-numbered plots (n = 10), a CO₂ trap using sublimating dry 
ice was positioned at the centre of each plot. The experiment 
was replicated twice at two-week intervals during May 2024 to 
account for temporal variation in tick activity. Collected ticks 
were identified in the Parasitology Laboratory using a stereo-
scopic microscope, and the effectiveness of the two sampling 
methods was compared.
RESULTS AND CONCLUSION. A total of 64 adult D. margina-
tus specimens were collected: 50 (78%) from CO₂ traps (mean 
= 5.0/plot) and 14 (22%) from dragging (mean = 1.4/plot). CO₂ 
traps consistently collected 3.6-fold more ticks per plot across 
all sampling periods, demonstrating substantially higher sam-
pling efficiency and detection probability compared with cloth 
dragging. These findings are consistent with results previously 
reported for other Dermacentor species, particularly for adult 
stages. Overall, the results suggest that CO₂ traps not only en-
able collection of a higher number of D. marginatus individuals 
but also allow sampling across a greater number of plots, there-
by increasing overall sampling efficiency.
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INTRODUCTION. Urban green areas are increasingly recognized 
as potential hotspots for tick exposure, but integrated data link-
ing environmental surveillance and human tick bites remain 
limited. This study investigated the occurrence of ticks and tick-
borne pathogens in urban parks and assessed their relevance 
for pediatric exposure using a One Health approach.
MATERIALS AND METHODS. Questing ticks were sampled by 
dragging in 13 urban and peri-urban sites in the Turin metro-
politan area between May and October 2025. In parallel, ticks 
removed from 132 pediatric patients (<14 years) attending gen-
eral practitioners were collected together with epidemiolog-
ical data. Ticks were morphologically identified and tested for 
Borrelia burgdorferi s.l., spotted fever group (SFG) rickettsiae, 
Anaplasma spp., and tick-borne encephalitis virus (TBEV).
RESULTS AND CONCLUSION. A total of 104 questing ticks 
were collected from six sites, mainly in ecotones and forested 
areas during late spring, while none were detected in grassland 
habitats. Tick abundance averaged 0.84 ticks/100 m² (range: 
0–7.7). Nymphs were predominant (n = 86; 82.7%) and Ixo-
des ricinus was the most abundant species (n = 94; 90.4%), 
whereas Dermacentor marginatus was less frequent (n = 10), 
in line with previous local studies. Pathogens were detected ex-
clusively in I. ricinus, with an overall prevalence of 18.3% (95% 
CI = 11.4–27.1). We identified SFG rickettsiae (12.5%; 95% CI = 
6.8–20.4; R. helvetica and R. monacensis) and B. burgdorferi 
s.l. (6.7%; 95% CI = 2.7–13.4), including B. afzelii, B. burgdor-
feri s.s., and B. valaisiana. One co-infected tick (B. burgdor-
feri and R. monacensis) was detected. Ixodes ricinus nymphs 
were involved in 68.9% (n = 91) of pediatric tick bites. Bites 
peaked in May–June and mainly affected the head/neck region. 
Many bites occurred in domestic and peri-domestic settings 
and grassland areas (n = 59; 44.7%). Overall, 22.9% of ticks 
removed from patients carried at least one pathogen, includ-
ing 2.3% Anaplasma phagocytophilum, 9.9% B. burgdorferi 
s.l., and 16.7% SFG rickettsiae, while no TBEV infection was 
detected. Among symptomatic patients, 33.3% of ticks were 
infected. Coinfections were observed in three ticks, involving A. 
phagocytophilum and R. monacensis (n = 2), and B. burgdor-
feri and R. helvetica (n = 1). The integration of environmental 
and human data highlights urban and peri-urban green areas as 
relevant interfaces for exposure to infected ticks, particularly in 
children. Tick bites were not limited to natural environments but 
were also frequently reported in domestic and peri-domestic 
settings, including gardens. Although environmental and hu-
man-derived ticks were not directly linked to the same sampling 
locations, both components consistently indicated the circula-
tion of I. ricinus and associated pathogens. These findings sup-
port the need for targeted surveillance and preventive strategies 
in urban green areas and surrounding domestic environments.

MOLECULAR DETECTION OF BABESIA/THEILERIA SPP. 
IN TICKS COLLECTED FROM MIGRATORY BIRDS AT THE 
FAUNISTIC OBSERVATORY OF THE ASINARA ISLAND, 
SARDINIA, ITALY
Cipriano Foxi, Laura Giua, Giovanna Chessa, Valentina 
Severini, Antonio Tanda, Angela Peruzzu, Giovanna Masala, 
Valentina Chisu
Istituto Zooprofilattico Sperimentale della Sardegna, Italy
Keywords: Migratory birds, Tick-borne pathogens, Babesia/
Theileria

INTRODUCTION. Migratory birds play a key role in the long-dis-
tance dispersal of arthropod vectors and associated pathogens, 
facilitating their spread across geographical barriers. Among 
tick-borne pathogens, hemoprotozoa of the genera Babesia 
and Theileria are of particular concern due to their veterinary 
and zoonotic relevance. Sardinia represents a strategic stopover 
along Mediterranean migratory routes; however, data on the cir-
culation of these protozoa in ticks infesting migratory birds re-
main limited. This study aimed to investigate the presence and 
prevalence of Babesia/Theileria spp. in ticks collected from 
migratory birds during spring and autumn migrations in Sardinia.
MATERIALS AND METHODS. Ticks were collected from birds 
captured between April–May and October–November 2022 at 
the Tumbarino Bird Observatory (Asinara Island, northwestern 
Sardinia). Birds and ticks were identified at species level. Ticks 
were also grouped according to developmental stage, and spe-
cies identification was subsequently confirmed by molecular 
analysis targeting the 16S rRNA gene. DNA was extracted from 
individual ticks and screened for Babesia/Theileria spp. using 
real-time PCR and conventional PCR assays targeting the 18S 
rRNA gene, followed by sequencing.
RESULTS AND CONCLUSION. A total of 188 birds were ex-
amined, including 145 European robins (Erithacus rubecula) 
(77%), 29 blackbirds (Turdus merula) (15%), 13 song thrushes 
(Turdus philomelos) (7%), and one woodlark (Lullula arborea) 
(0.5%). Overall, 332 ticks were collected and identified as I. ric-
inus (n = 291; 6 adults, 179 larvae, and 106 nymphs), Ixodes 
frontalis (n = 43; 2 adults, 29 larvae, and 12 nymphs),  I. ven-
talloi (n = 5; 4 larvae and 1 nymph), and I. inopinatus (n = 2; 
2 larvae). Fourteen ticks (5%), collected from seven European 
robins, three blackbirds, and one song thrush, tested positive 
for Babesia/Theileria spp. by real-time PCR and convention-
al PCR. Molecular characterization revealed the presence of 
Babesia venatorum in two I. ricinus larvae collected from 
one robin and one blackbird, and B. capreoli in one nymph and 
four larvae of I. ricinus. Theileria ovis was detected in one I. 
ventalloi, Th. equi in three I. frontalis larvae, and Th. orienta-
lis in two larvae of I. ricinus and two of I. frontalis. This study 
reports the presence of several Ixodes tick species and the de-
tection of the emerging zoonotic parasite Babesia venatorum 
and the roe deer pathogen Babesia capreoli, whose presence 
had not previously been reported on the island. The presence 
of Theileria ovis, T. equi, and T. orientalis was also confirmed. 
Overall, these findings underscore the role of migratory birds 
in the spread of infected ticks and associated pathogens, with 
implications for predicting and managing the emergence of tick-
borne diseases.
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INTRODUCTION. In low-income nations, canine tick-borne dis-
eases (CTBDs) are a significant concern in pet populations due 
to the widespread abundance of ticks and inadequate preven-
tive measures. In addition, limited diagnostic sensitivity may un-
derestimate pathogen diversity and co-infections. A critical con-
cern in molecular epidemiology is the “masking effect” whereby 
high parasitaemia of a dominant pathogen can obscure the de-
tection of less abundant organisms when using generic molecu-
lar assays. This study aimed to improve knowledge of piroplasm 
diversity and prevalence in dog populations and their associated 
ticks in Southern Ethiopia by comparing generic PCR protocols 
with advanced, species-specific molecular approaches.
MATERIALS AND METHODS. During clinical examination, ticks 
and blood samples were collected from domestic dogs in the 
Gamo zone, Southern Ethiopia. In 2023, blood samples from 
273 dogs were screened for haemoprotozoa (Hepatozoon and 
Babesia spp.) using generic endpoint PCR targeting a short frag-
ment (~373 bp) of the 18S rRNA gene. In 2025, 301 ticks (167 
adults, 134 nymphs) from the same dog population, together 
with 49 previously positive canine blood samples, were tested 
using probe-based qualitative PCR (qPCR) assays. The qPCR 
assays targeted the 18S rRNA gene of Hepatozoon canis, Ba-
besia rossi, B. canis, and B. vogeli. Selected positive samples 
(blood and ticks) were further analysed by amplification of a 
near-complete 18S rRNA gene fragment (~1600 bp) and se-
quenced for ongoing phylogenetic characterization.
RESULTS AND CONCLUSION. Short-fragment endpoint PCR 
revealed a high prevalence of H. canis (53.8%) and a low de-
tection rate of B. rossi (3.3%) in dogs. Species-specific qPCR 
assays identified six additional co-infections in canine sam-
ples that had previously been masked by high H. canis parasi-
taemia. Tick analysis detected H. canis in 27.9% (84/301) of 
Rhipicephalus and Haemaphysalis specimens, and in one 
H. leachi specimen, which also showed co-infection with B. 
rossi. Neither B. canis nor B. vogeli was detected in dogs or 
ticks. Long-fragment PCR amplification of the complete 18S 
rRNA gene enabled more accurate piroplasm identification. 
These findings demonstrate that standard molecular approach-
es may underestimate pathogen diversity due to limited ability 
to detect co-infections, leading to incomplete epidemiological 
knowledge. The integration of species-specific qPCR assays 
and long-fragment sequencing significantly enhanced detec-
tion sensitivity, providing a more accurate assessment of prev-
alence, co-infections, and pathogen circulation. Overall, this 
study improves understanding of canine pathogen circulation 
in Southern Ethiopia and highlights the importance of advanced 
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INTRODUCTION. Leishmaniasis is a vector-borne disease 
caused by protozoa of the genus Leishmania, transmitted 
through the bite of infected female sand flies. In Italy, Leishma-
nia infantum is responsible for zoonotic leishmaniasis, with 
dogs serving as the primary reservoir. The main vectors belong 
to the genus Phlebotomus, particularly Phlebotomus perni-
ciosus and Phlebotomus perfiliewi. Leishmania tarentolae 
(Sauroleishmania) represents another autochthonous species 
in Italy, associated with reptiles and considered non-pathogenic 
to mammals. It is mainly transmitted by the herpetophilic sand 
fly Sergentomyia minuta, a species widely distributed in the 
Mediterranean region. Notably, increasing evidence of mamma-
lian blood meals and detection of L. infantum DNA have been 
reported in this species. In addition, L. tarentolae DNA has 
also been recently detected in human and dog blood, while L. 
infantum has been molecularly recognized in synanthropic rep-
tile species. These findings raise important questions about the 
complexity of vectorial systems supporting the circulation of L. 
infantum and L. tarentolae in additional hosts, as well as the 
potential interaction between the two parasites within shared 
ecological niches. To investigate this, we conducted a prelimi-
nary survey in an urban natural reserve of Rome evaluating the 
potential co-circulation of the two Leishmania species in the 
main sand fly species occurring in the area.
MATERIALS AND METHODS. Sampling was carried out in Val-
le dell’Aniene, a natural reserve within the metropolitan area 
of Rome. Phlebotominae specimens were collected from July 
to October 2024 using nine CDC light traps and sticky sheets. 
Traps were active overnight once per week. After collection, 
specimens were identified as members of the Phlebotominae 
subfamily using morphological keys and then stored at −20 °C. 
Sand flies were identified at species level by PCR-RFLP target-
ing ITS2. Detection of Leishmania spp. DNA was performed by 
endpoint PCR targeting kDNA and ITS1, and positive samples 
were further sequenced for species identification.
RESULTS AND CONCLUSION. A total of 275 sand flies (137 fe-
males, 129 males, and 9 undetermined specimens) were col-
lected in the sampled area. Preliminary results from 43 analysed 
females showed that S. minuta was the most prevalent species 
(n = 38), with 6% testing positive for L. tarentolae, followed by 
P. perniciosus (n = 5). Considering that the study area is char-
acterized by the presence of owned dogs and a high abundance 
of synanthropic reptiles, the occurrence of P. perniciosus and 
S. minuta is of epidemiological interest, allowing assessment 
of the possible co-circulation of L. infantum in addition to L. 
tarentolae in urban green habitats.
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INTRODUCTION. Leishmania infantum is a phlebotom-
ine-borne protozoan responsible for canine leishmaniosis 
(CanL) and zoonotic infection. It is endemic in Southern Europe, 
with an expanding geographical range. Dogs infected with L. in-
fantum represent a serious concern for both animal and public 
health and act as sentinel hosts for assessing parasite trans-
mission risk in a given area. This study aimed to investigate the 
epidemiology of CanL in Liguria, a historically endemic area of 
north-western Italy. Specifically, the study aimed to estimate 
infection prevalence, assess temporal trends, compare owned 
and shelter dogs, and evaluate dog-level and environmental risk 
factors, also contributing to public health risk assessment.
MATERIALS AND METHODS. A retrospective cross-sectional 
study was conducted using data from dogs residing in the Liguria 
region and tested for L. infantum infection by indirect fluores-
cent antibody test (IFAT) between 2016 and 2024. Data were 
retrieved from IZSPLV diagnostic records, including only dogs 
uniquely identified by microchip. Individual variables (owned/
shelter status, sex, age, breed) and territorial variables (province 
and degree of urbanization) were considered. Dogs were classi-
fied as positive if at least one positive serological result (≥1:160) 
was recorded. Descriptive statistics were used to summarize 
the characteristics of the study population. Factors associated 
with L. infantum infection were investigated using generalized 
estimating equation models with binomial distribution and logit 
link function.
RESULTS AND CONCLUSION. A total of 36,679 dogs were in-
cluded in the study, contributing 75,702 dog-year observations 
between 2016 and 2024. Most dogs were owned (n = 32,998; 
90%), whereas 3,681 dogs (10%) originated from shelters. 
Overall, 3,693 dogs tested positive at least once during the 
study period, corresponding to an individual-level prevalence 
of 10.1%. Temporal fluctuations were observed, although no in-
creasing or decreasing trends emerged during the nine-year pe-
riod. Monthly prevalence estimates consistently showed higher 
values during summer and autumn. Shelter dogs had approxi-
mately twice the odds of infection compared with owned dogs. 
Dog characteristics were also strongly associated with infection 
risk: a clear age-related gradient was observed, with prevalence 
progressively increasing with age; male dogs showed slightly 
higher prevalence than females, whereas only minor differenc-
es between pure-bred and cross-bred dogs were observed. En-
vironmental context also influenced infection risk, with preva-
lence generally higher in rural environments. A marked spatial 
heterogeneity in infection risk was observed within the study 
area, following a west-to-east decreasing gradient. Dogs from 
Imperia province showed the highest prevalence levels (16.6%), 

molecular tools for accurate epidemiological surveillance of ca-
nine tick-borne diseases.
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INTRODUCTION. Phlebotomine sand flies are vectors of proto-
zoa of the genus Leishmania, which infect different animal spe-
cies, including humans (Dantas-Torres et al., 2012). In Somalia, 
data on sand fly diversity and Leishmania spp. remain limited 
due to the lack of surveillance, yet the country is considered en-
demic for visceral leishmaniasis (VL). In this study, we assessed 
sand fly fauna and investigated the presence of Leishmania 
DNA in VL endemic regions.
MATERIALS AND METHODS. Samples were collected from four 
ecological sites (i.e., peridomestic areas, caves, farmlands, and 
termite hills) across three districts in south-central Somalia 
(i.e., Beledweyne, Bal’ad, and Mogadishu). Insects were col-
lected from December 2024 to February 2025, morphologically 
and molecularly identified at species level, and tested for Leish-
mania spp. by PCR and sequencing approaches.
RESULTS AND CONCLUSION. Overall, 362 sand fly specimens 
were collected and identified as Phlebotomus alexandri (n 
= 13/362; 3.6%), Phlebotomus sergenti (n = 10/362; 2.8%), 
Phlebotomus bergeroti (n = 4/362; 1.1%), Sergentomyia 
clydei (n = 172/362; 47.5%), Sergentomyia dubia (n = 48/362; 
13.3%), Sergentomyia squamipleuris (n = 34/362; 9.4%), Ser-
gentomyia africana group (n = 19/362; 5.2%), Sergentomyia 
bedfordi (n = 18/362; 5.0%), Sergentomyia antennata (n = 
12/362; 3.3%), Sergentomyia schwetzi (n = 12/362; 3.3%), 
and Sergentomyia spp. (n = 20/362; 5.5%). Leishmania spp. 
DNA was detected in 10% (n = 17/168) of the screened fe-
male specimens, with positivity restricted to S. clydei (7.7%), 
S. dubia (1.2%), and S. squamipleuris (1.2%). Sand flies were 
found in all surveyed districts and ecological sites, with perido-
mestic areas (45.5%) and caves (32.2%) showing the highest 
abundance compared with farmlands (20.5%) and termite hills 
(2.5%). These findings demonstrate a high diversity of sand flies 
and provide the first molecular detection of Leishmania spp. in 
sand flies in Somalia. Moreover, proven or suspected vectors of 
both zoonotic and anthroponotic leishmaniases (i.e., P. alexan-
dri, P. sergenti, and P. bergeroti) were identified, highlighting 
the need for further monitoring and vector control activities in 
endemic areas of Somalia.

while the odds of infection gradually decreased in Savona, 
Genova, and La Spezia. This study updates the epidemiology of 
L. infantum in a historically endemic area, demonstrating that 
a non-negligible risk of infection still occurs for both dogs and 
humans.
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INTRODUCTION. Phlebotomine sand flies are widely distrib-
uted across Italy, with northern regions historically considered 
less suitable for their survival than south-western coastal ar-
eas. However, recent studies suggest an expanding distribution 
of these vectors throughout Italy, especially in northern regions. 
In Veneto Region, Phlebotomus perniciosus, a proven compe-
tent vector of Leishmania and Toscana virus, is the most repre-
sented species. In this region, the species is mainly associated 
with hilly areas (e.g., Colli Euganei and Colli Berici) character-
ized by temperate climate, high winter vegetation cover, and 
moderate rainfall. Changes in sand fly distribution may affect 
pathogen transmission, highlighting the need for improved sur-
veillance. In this study, we report observations on sand fly distri-
bution primarily in lowland areas of northeastern Italy, based on 
specimens occasionally collected during mosquito sampling for 
West Nile virus surveillance.
MATERIALS AND METHODS. Sand flies were collected from 
2017 to 2025 using 65 CDC-CO₂ traps operating overnight on 
alternate weeks during the sand fly activity period (May–Oc-
tober). Traps were placed in urban, rural, and peri-urban sites 
in Veneto and Friuli Venezia Giulia regions (from −2 to 229 m 
a.s.l.). All collected specimens were morphologically identified 
at least to the genus level. Differences in abundance were esti-
mated in relation to sampling site and year using a Generalized 
Linear Model with negative binomial distribution including an 
offset term for sampling effort.
RESULTS AND CONCLUSION. A total of 585 samplings were 
carried out, collecting 991 sand flies in 41 out of 65 sites (63%), 
indicating a wide distribution in the study area. Of these, 69.6% 
(n = 690) were identified at species level, with P. perniciosus 
accounting for 93% of the specimens (n = 642). Other species 
included P. perfiliewi (2.8%, n = 19), Sergentomyia minu-
ta (2.5%, n = 17), P. mascittii (1.6%, n = 11), and P. neglec-
tus (0.1%, n = 1), the latter reported for the first time in 2025 
in the province of Vicenza. Mean densities per collection were 
generally low (0.1–16.1), with significantly higher abundanc-
es observed in 16 lowland rural and peri-urban sites (7–154 
m a.s.l.). Abundance also fluctuated across years, with peaks 
in 2022 and 2025 corresponding to 3.3- and 1.9-fold increas-
es compared with the first year of sampling, respectively, likely 
due to climatic or seasonal variations. These findings confirm 
the widespread presence of sand flies in northeastern Italy and 
highlight their ability to colonize a broad range of environments. 
Although current densities remain low, their presence indicates 
a potential role in the emergence of leishmaniasis and other 
vector-borne diseases. A more detailed analysis including cli-
matic and environmental variables will help identify suitable ar-
eas and define sentinel sites for surveillance.

EFFECT OF QUIESCENCE IN AE. KOREICUS FITNESS 
AND PHYSIOLOGY
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1University of Camerino, Italy; 2University of Pavia, Italy
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INTRODUCTION. The emergence and spread of new alien mos-
quito species have recently been documented in Europe. In 
addition to the well-known invasion of Aedes albopictus, sev-
eral studies have focused on monitoring and controlling other 
invasive Aedes species, such as Aedes koreicus and Aedes 
japonicus. Over the past decade, Ae. koreicus and Ae. japoni-
cus have expanded their range and become permanently estab-
lished in several areas of northern Italy. Considering that both 
species are potential vectors of important arboviruses, their 
dispersal and establishment in new areas may pose a growing 
threat to human and animal health. Invasive Aedes mosquitoes 
are characterized by a strong ability to spread—often facilitated 
by human-mediated transport—and to adapt to novel environ-
mental conditions. The aim of our study was to expand current 
knowledge on the distribution and prevalence of Ae. koreicus 
in northeastern Italy, with particular attention to its ecological 
adaptation to temperature. Mosquito embryonic development 
is influenced by multiple environmental factors, among which 
temperature exerts the strongest effect on embryonic growth 
and survival.
MATERIALS AND METHODS. To better understand the acclima-
tion capacity of Ae. koreicus, we investigated the effects of egg 
quiescence under different time and temperature conditions. 
Eggs of Ae. koreicus were maintained under quiescent condi-
tions for 4, 11, or 20 weeks at four constant temperatures: 8, 16, 
24, and 28 °C. After each quiescence period, eggs were hatched 
at 24 °C and several fitness parameters were evaluated, includ-
ing egg hatching patterns, percentage of egg hatchability, surviv-
al rate of first instar larvae, larval developmental time, pupation 
rate, longevity, fecundity, and adult wing length. Moreover, en-
ergetic resources (protein, lipid, and triglyceride contents) were 
analysed in both first instar larvae and newly emerged females.
RESULTS AND CONCLUSION. Quiescence temperature, dura-
tion, and their interaction significantly influenced egg hatching 
patterns and overall Ae. koreicus fitness. Lower storage tem-
peratures (8–16 °C) promoted long-term egg viability and de-
layed hatching across multiple flooding cycles, whereas higher 
temperatures (24–28 °C) induced rapid but short-lived hatching 
responses and reduced long-term viability. Embryonic viabil-
ity was negatively affected by triglyceride depletion. However, 
larvae with reduced lipid content exhibited prolonged develop-
mental time, resulting in adult females with higher lipid reserves. 
Consequently, prolonged quiescence at lower temperatures in-
creased adult size and female fecundity. Overall, these results 
suggest that temperature-dependent quiescence plasticity may 
enhance the ability of Ae. koreicus to persist across variable 
environments, with important implications for its population dy-
namics and its potential role as a disease vector.
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INTRODUCTION. Ticks are major vectors of pathogens affecting 
humans and animals, transmitting bacteria, viruses, and pro-
tozoa. Understanding tick–pathogen interactions is essential 
for assessing transmission dynamics and vector competence. 
While molecular methods such as PCR can detect pathogen 
DNA or RNA, they do not provide information on pathogen lo-
calization within tick tissues. Immunohistochemistry (IHC), 
in contrast, enables in situ visualization of pathogen antigens 
while preserving tissue architecture, allowing identification of 
microorganisms within specific organs. Despite these advan-
tages, the application of IHC in tick–pathogen interaction stud-
ies remains limited. This study evaluates IHC as a complemen-
tary tool to molecular and epidemiological approaches, building 
on our previous investigations of Mycoplasma agalactiae (Ma) 
localization in naturally infected Rhipicephalus bursa ticks [1].
MATERIALS AND METHODS. Two ticks confirmed positive for 
Ma by culture and PCR were selected for histological analysis. 
Whole ticks and dissected organs embedded in Cytomatrix® 
were fixed in 10% neutral buffered formalin, paraffin-embed-
ded, and sectioned at 3–5 µm. Hematoxylin and eosin (H&E) 
staining was performed to assess tissue integrity, with particular 
attention to salivary glands and ovarian tissues. For IHC, sec-
tions were deparaffinized, rehydrated, and subjected to antigen 
retrieval. A Ma-specific primary antibody and an enzyme-con-
jugated secondary antibody were applied, followed by chromo-
genic detection of antigen–antibody binding. Negative controls 
lacking the primary antibody were included. Sections were ex-
amined by light microscopy to assess the presence and distri-
bution of Ma antigens within tick tissues.
RESULTS AND CONCLUSION. Immunohistochemical analysis 
using an anti-Ma antibody revealed specific cytoplasmic pos-
itivity within the salivary glands, with heterogeneous cellular 
distribution. In ovarian tissues, most cells exhibited strong cyto-
plasmic immunoreactivity. These findings demonstrate the abil-
ity of Ma to cross the midgut barrier and colonize multiple tick 
organs, including those involved in transmission to vertebrate 
hosts and vertical transmission to progeny. Although less sensi-
tive than real-time PCR, IHC is less prone to cross-contamina-
tion associated with the dissection and isolation of small arthro-
pod tissues. In this study, IHC provided several key advantages: 
it preserved tissue architecture, enabling precise localization 
of pathogen antigens within specific organs and cellular com-
partments. The use of the synthetic matrix Cytomatrix® further 
improved sample handling by maintaining three-dimensional 
structure and minimizing tissue loss during processing. Overall, 
IHC represents a valuable complementary approach to molecu-
lar and epidemiological methods, particularly for elucidating the 
spatial distribution of pathogens within tick vectors.

HEMOLIVIA MAURITANICA INFECTION IN A GREEK 
TORTOISE (TESTUDO GRAECA) FROM NORTHEASTERN 
ITALY – CASE REPORT
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INTRODUCTION. Species of the genus Hemolivia are intra-
cellular blood parasites belonging to the phylum Apicomplexa 
and are commonly reported in reptiles. Hemolivia mauritani-
ca infects tortoises of the species Testudo graeca, with a het-
eroxenous life cycle involving the tick Hyalomma aegyptium 
as both definitive host and vector. Prevalence values over 80% 
have been reported within the natural range of the hosts, and the 
course of infection is generally subclinical. We report an uncom-
mon case of infection by H. mauritanica in an adult T. graeca 
from Northeastern Italy, an area not typically included within the 
parasite’s known geographic distribution.
MATERIALS AND METHODS. An adult female T. graeca was 
presented with a history of anorexia, weight loss, and lethargy. 
The tortoise had passed through multiple owners and had been 
transferred across Turkey and Southern Italy before residing in 
the Veneto region for eight years. Key clinical findings included 
pale mucous membranes and depressed mentation. Complete 
hematological analyses revealed intraerythrocytic haemogre-
garines, moderate anaemia (PCV 22%), and increased liver 
enzyme activity. Despite prompt initiation of supportive ther-
apy, clinical conditions worsened rapidly, leading to euthana-
sia. Necropsy and microbiological analyses were carried out 
following standard procedures. A PCR assay targeting the 18S 
rRNA gene was conducted on whole blood and tissue samples 
from multiple organs, followed by sequencing and comparison 
against the GenBank database.
RESULTS AND CONCLUSION. Blood smear examination re-
vealed intraerythrocytic gamonts morphologically compatible 
with Hemolivia sp., with low parasitemia (0.002%) detected. 
Necropsy findings included multifocal nodular lesions in the 
liver and splenic atrophy. Microbiological analyses led to the 
isolation of Enterococcus spp., Stenotrophomonas spp., and 
Alcaligenes spp. Sequences of H. mauritanica were retrieved 
from blood, lung, liver, and three intestinal tract samples. Al-
though the parasitic infection likely played a minor role in the fa-
tal outcome, this case is noteworthy for the isolation of H. mau-
ritanica outside its typical geographical range. While the climate 
of Northern Italy is not optimal for the tick vector H. aegyptium, 
the trade of exotic animals may facilitate introduction of the par-
asite into non-endemic areas. The ability of H. mauritanica to 
persist in the host for extended periods (up to 8 years in captiv-
ity) makes infected tortoises potential long-term asymptomatic 
reservoirs. Notably, the detection of parasite DNA in intestinal 
tissues represents an unusual finding and may suggest an alter-
native or early site of parasite merogony, similarly to what has 
been described for Hepatozoon spp. in other hosts (Simonato 
et al., 2022. Parasit Vectors., 15(1):440).
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INTRODUCTION. Ticks are important vectors of zoonotic patho-
gens affecting both humans and animals. In Europe, Ixodes rici-
nus is the main vector of causative agents of viral, bacterial, and 
protozoan zoonotic diseases. Standard molecular diagnostic 
approaches are often limited to single-target or low-multiplex 
PCR assays, restricting simultaneous pathogen detection and 
reducing the efficiency of large-scale pathogen surveillance. Mi-
crofluidic high-throughput Real-Time PCR platforms offer an in-
novative solution, enabling the simultaneous detection of up to 
96 pathogens from a single sample while significantly increas-
ing analytical throughput.
MATERIALS AND METHODS. A total of 1,236 ticks collected in 
2025 from wildlife, domestic animals, and humans in Northern 
Italy were analysed as part of a collaboration with local health 
institutions within a One Health framework. Pathogen screening 
was performed using a microfluidic high-throughput Real-Time 
PCR platform (Biomark X9 System), capable of testing multiple 
targets simultaneously across numerous samples. The assay 
panel targeted several bacterial, protozoan, and viral tick-borne 
pathogens of medical and veterinary relevance, including mem-
bers of the Borrelia burgdorferi s.l. complex, Rickettsia spp., 
Anaplasma spp., Babesia spp., Bartonella spp., Neoehrlichia 
mikurensis, and tick-borne encephalitis virus (TBEV).
RESULTS AND CONCLUSION. Most ticks were collected from 
humans (1,045/1,236; 84.5%), reflecting the public health rele-
vance of the surveillance. Additional hosts included roe deer (n 
= 50), badgers (n = 33), dogs (n = 19), and red deer (n = 13), with 
fewer specimens collected from other wild mammals such as 
foxes, chamois, wild boar, wolves, and hedgehogs. Overall, 92% 
(n = 1,135) of the identified ticks belonged to I. ricinus, although 
other species were also detected, including Dermacentor re-
ticulatus, Dermacentor marginatus, Ixodes hexagonus, Ix-
odes acuminatus, and Rhipicephalus sanguineus complex. 
Borrelia spp. were the most frequently detected pathogens (n 
= 110), followed by Rickettsia spp. (n = 91) and Anaplasma 
phagocytophilum (n = 52). Neoehrlichia mikurensis was de-
tected in 26 samples, while other pathogens such as Babesia 
microti and Bartonella spp. were only sporadically identified. 
No detections were observed for Coxiella burnetii, Francisel-
la tularensis, and TBEV. These findings highlight the strong po-
tential of microfluidic high-throughput PCR as a powerful tool 
for tick-borne pathogen surveillance. The technology enables 
simultaneous detection of numerous pathogens from a single 
sample, greatly improving efficiency, reducing costs, and sup-
porting large-scale epidemiological investigations.

HIGH-THROUGHPUT MICROFLUIDIC PCR TO REVEAL 
FILARIAL WORMS AND ARBOVIRUSES PREVALENCE IN 
MOSQUITO
Giovanni Naro1, Laura Soresinetti1, Marta Villa1, Agata Negri1, 
Sophie Melis2, Fabrizio Montarsi3, Federica Gobbo3, Paolo 
Gabrieli1, Sara Epis1
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2University of Pavia, Department of Biology and Biotechnology, 
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INTRODUCTION. Mosquito-borne diseases represent a major 
global public health concern due to the large number of people 
affected and the diversity of vector species involved. Assess-
ing pathogen prevalence in mosquito populations alongside 
vector distribution is critical for effective disease surveillance 
and outbreak control. Lombardy region represents a key area 
for arthropod-borne disease emergence due to its global con-
nectivity, high population density, heterogeneous urban and ru-
ral environments, and the presence of three invasive mosquito 
species (Aedes albopictus, Ae. koreicus, and Ae. japonicus). 
This study aimed to investigate parasite prevalence in selected 
districts of Lombardy using a high-throughput protocol.
MATERIALS AND METHODS. Over 8,000 adult female mos-
quitoes were collected using light traps across eight sites in 
Lombardy (Bergamo, Como, and Milan districts) during the 
summer seasons of 2023–2025. A high-throughput microflu-
idic real-time PCR assay, adapted from a previously described 
protocol (Moutailler et al., 2019. Viruses., 11:904), was devel-
oped to simultaneously identify mosquito species and detect 
arthropod-borne pathogens. DNA and RNA were extracted us-
ing a commercial kit and subsequently analysed using the Bio-
Mark™ X microfluidic device (Standard BioTools). This approach 
enabled the parallel screening of 24 targets in 192 samples per 
instrument run. Samples testing positive were further analysed 
by specific PCR followed by Sanger sequencing.
RESULTS AND CONCLUSION. A total of 1,847 specimens have 
been analysed so far. In the Milan district, six Ae. caspius speci-
mens tested positive for filarial worms, molecularly identified as 
Setaria labiatopapillosa and Onchocerca boehmi. West Nile 
virus was detected in both Ae. albopictus and Culex pipiens. 
Sequencing identified the detected strains as belonging to WNV 
Lineage 2. In the Como and Bergamo districts, filarial positivity 
reached approximately 20% and 30%, respectively, with higher 
prevalence observed in Ae. koreicus. Molecular analyses iden-
tified Dirofilaria repens and S. labiatopapillosa in Ae. korei-
cus specimens from Como, while one Ae. koreicus specimen 
from Bergamo tested positive for S. equina. These findings con-
firm the circulation of both arboviruses and filarial parasites in 
mosquito populations in Lombardy. A high prevalence of filari-
al infections was observed, particularly in rural areas. Notably, 
Ae. koreicus emerged as a potential vector for multiple filarial 
parasites of veterinary and medical importance. The detection 
of three filarial species in this invasive mosquito represents the 
first report in Italy, supporting observations from other Europe-
an countries (Varga et al., 2025. Parasit Vectors., 18:266). Fur-
thermore, the detection of O. boehmi in a mosquito specimen 
represents the first report of this parasite in a hematophagous 
arthropod vector.
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role of these interactions in relation to P. falciparum infection 
will be further elucidated.

RAC1 PROTEIN INTERACTIONS IN HUMAN ERYTHROCYTES 
AS A BASIS FOR SELECTIVE HOST-DIRECTED 
ANTIMALARIAL DRUG DESIGN
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INTRODUCTION. Rac1 is a small GTPase expressed in human 
erythrocytes and involved in Plasmodium falciparum infec-
tion. Pharmacological inhibition of Rac1 during invasion or in-
tracellular development reduces parasite survival, and 12 com-
mercial Rac1 inhibitors have shown in vitro antimalarial activity 
(Parapini et al., 2021. Antimicrob Agents Chemother., 66). 
Additionally, 35 novel Rac1-targeting molecules were generat-
ed, displaying strong efficacy and selectivity; the most potent 
exhibited an IC₅₀ below 50 nM, approximately 70 times lower 
than the IC₅₀ on human cells (Parapini et al., 2026. Eur J Med 
Chem., 308). To develop selective and less toxic host-directed 
antimalarial drugs, we defined the Rac1 interactome in erythro-
cytes to identify interactions that could be selectively targeted 
without affecting Rac1 functions in other tissues.
MATERIALS AND METHODS. Rac1 immunoprecipitates and 
control samples from human erythrocyte membranes were first 
analysed by SDS-PAGE followed by silver staining. Immunopre-
cipitation-specific bands were excised and analysed by mass 
spectrometry. In parallel, whole eluates were analysed by mass 
spectrometry, and the resulting data were subjected to bioinfor-
matic analysis.
RESULTS AND CONCLUSION. Two immunoprecipitation-spe-
cific bands were identified as Clathrin Heavy Chain 1 and its 
regulator HSPA8. Mass spectrometry analysis of total eluates 
identified 37 proteins showing at least a two-fold higher inten-
sity in Rac1 samples compared with controls in at least three of 
four biological replicates. These proteins were considered can-
didate Rac1 interactors and ranked according to their mean en-
richment in anti-Rac1 eluates relative to controls. Notably, the 
two proteins previously identified by silver staining were among 
the top-ranked hits. Protein–protein interaction enrichment 
analysis revealed significantly greater connectivity than expect-
ed by chance, indicating that the identified proteins form a bio-
logically coherent network. To further validate the dataset, two 
candidates were analysed by reverse co-immunoprecipitation 
(Co-IP): Clathrin Heavy Chain 1, the top-ranked interactor pre-
viously implicated in Toxoplasma gondii invasion (Portes et al., 
2020. Front Cell Infect Microbiol., 294), and Peroxiredoxin-2, 
involved in oxidative stress response (Koncarevic et al., 2009. 
Proc Natl Acad Sci USA., 106:13323–13328), a Rac1-regulat-
ed process already shown to be hijacked by P. falciparum to 
support parasite survival within erythrocytes. Rac1 was detect-
ed in the eluates of both reverse Co-IP assays, validating the 
initial screening and reinforcing the robustness and reliability 
of the dataset. Overall, we identified a list of bona fide Rac1 in-
teractors in human erythrocytes, mainly involved in cytoskele-
tal regulation, in which Rac1 plays a fundamental role. Among 
these interactors, Clathrin Heavy Chain 1 and Peroxiredoxin-2, 
already known to participate in T. gondii and P. falciparum in-
fection, respectively, were confirmed as Rac1 interactors. The 
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ings confirm the presence and widespread distribution of P. 
perniciosus in Piedmont, together with other phlebotomine 
species. We expect climatic and environmental variables to 
effectively indicate spatiotemporal changes in suitability for P. 
perniciosus within the Piedmont region. This modelling frame-
work could be extended to the Alpine macroregion and may 
help optimize vector surveillance by identifying transmission 
hotspots.

INTEGRATING FIELD SURVEILLANCE AND MACHINE 
LEARNING MODELLING TO INVESTIGATE CLIMATE-
DRIVEN CHANGES IN PHLEBOTOMUS PERNICIOSUS 
DISTRIBUTION IN NORTHWESTERN ITALY
Patricia Parreira Perin1,2, Rachele Vada1, Giovenale Moirano3, 
Stefania Zanet2, Enrico Guido Pacchiardo2, Martina Cocino2, 
Francesco Benatti2, Alessandro Forti1,2, Roberto Convertino2, 
Ilaria Pastori1,2, Alessandro Nota2, Ezio Ferroglio2
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INTRODUCTION. Leishmaniasis is a neglected vector-borne 
disease transmitted by phlebotomine sand flies. Historically, 
leishmaniasis in Italy was largely confined to regions charac-
terized by a Mediterranean climate. However, over the past 
two decades, sand fly vectors, particularly Phlebotomus per-
niciosus, have increasingly been reported in northern regions 
previously considered too cold to support their establishment. 
Understanding the relationship between climatic factors and 
vector distribution is essential for developing effective deci-
sion-support tools to guide public health surveillance and pol-
icy. This study aims to apply a machine learning framework to 
investigate historical changes in climatic suitability for P. perni-
ciosus in Piedmont (northwestern Italy) and to explore predic-
tive suitability patterns.
MATERIALS AND METHODS. During the 2024–2025 high-activi-
ty season, sand flies were surveyed across the Piedmont region 
using BG-Pro light traps and sticky traps at 227 georeferenced 
sampling sites. Collected specimens were counted, sexed, 
and morphologically identified to species level. A total of 1,951 
specimens were captured, and five species were recorded: P. 
perniciosus, Sergentomyia minuta, Phlebotomus ariasi, 
Phlebotomus papatasi, and Phlebotomus mascittii. Among 
these, S. minuta was the most abundant (n = 1,608), followed 
by P. perniciosus (n = 324), while the remaining species were 
detected in low numbers (P. papatasi, n = 12; P. ariasi, n = 2; P. 
mascittii, n = 2). A male-biased capture pattern was observed 
across most species, with 939 males and 669 females for S. 
minuta, 256 males and 68 females for P. perniciosus, 1 male 
and 1 female for P. ariasi, 11 males and 1 female for P. papa-
tasi, and 2 females with no males recorded for P. mascittii. Ad-
ditionally, three fragmented specimens could not be identified 
to species level. The next steps of this ongoing work will inte-
grate P. perniciosus occurrence data with additional datasets 
collected by partner institutions in Piedmont over the same 
period. Historical records of P. perniciosus (1999–2019) in the 
Piedmont region will be combined with a set of 19 bioclimatic 
indicators representing annual averages and seasonal trends of 
temperature and precipitation. Additional environmental vari-
ables, including NDVI, radiation, altitude, and slope, will also 
be incorporated. These data will be analysed within a machine 
learning framework based on extreme gradient boosted regres-
sion (XGBoost) to predict suitability for P. perniciosus during 
two periods: 1999–2003 (model calibration and retrospective 
prediction) and 2024–2025 (current/future prediction).
RESULTS AND CONCLUSION. Preliminary entomological find-
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timely planning of interventions.
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INTRODUCTION. The northern house mosquito, Culex pipiens, 
is one of the most widespread mosquito species in the world 
and occurs in almost every European country, where it is regard-
ed as the main vector of West Nile virus (WNV). Across its range, 
Cx. pipiens occurs as two biological forms or ecotypes, Cx. 
pipiens form pipiens and Cx. pipiens form molestus, together 
with their hybrids. Although morphologically indistinguishable, 
these bioforms are genetically distinct and differ markedly in 
ecology and behaviour. The pipiens bioform is mainly ornitho-
philic, anautogenous, and enters winter diapause in sheltered 
sites (hibernacula), whereas the molestus bioform is mainly 
mammalophilic, autogenous, and does not enter diapause. Hy-
brids might act as bridge vectors between avian reservoirs and 
mammals. These ecological and host-feeding differences trans-
late into distinct epidemiological roles: Cx. pipiens pipiens is 
generally more important for WNV amplification in birds, where-
as Cx. pipiens molestus and hybrids could play a greater role 
in spillover to mammals, including humans. In this study, winter 
ecology and feeding activity of Cx. pipiens forms were investi-
gated in areas of Lazio and Tuscany affected by WNV circulation 
during the previous vector season.
MATERIALS AND METHODS. Twenty-three samplings were per-
formed during two consecutive winter seasons (2024/2025 and 
2025/2026). Nine hibernacula located in eight municipalities 
and three provinces were surveyed to collect overwintering Cx. 
pipiens females using portable aspirators. Females showing 
evidence of a recent blood meal were selected for molecular 
identification of the biological form and blood meal analysis.
RESULTS AND CONCLUSION. A total of 4,203 Cx. pipiens 
specimens were collected in hibernacula, including 4,179 fe-
males. Among these, 25 females showed evidence of a recent 
blood meal (0.59%). Molecular analyses showed that 76% 
belonged to the pipiens form, 4% to the molestus form, and 
20% were hybrids. Of 25 blood meals analysed, high-quality se-
quences were obtained for 23 samples. Of these, 22 (95.65%) 
originated from avian hosts, while only one originated from a 
mammalian host (Homo sapiens). To our knowledge, these 
findings represent the first report in Italy of winter feeding activ-
ity of Cx. pipiens. The ability to remain active and feed on birds, 
albeit in small numbers, suggests a potential role in maintaining 
a continuous enzootic WNV cycle, thus reshaping epidemio-
logical scenarios and contributing to the expansion of endemic 
areas. These results improve current knowledge of the winter 
ecology of Cx. pipiens and may support public health authori-
ties in identifying more effective vector surveillance and control 
strategies, thereby strengthening preparedness and facilitating 
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OCCURRENCE OF TICK-BORNE PATHOGENS IN WILD 
CERVIDS: A MOLECULAR STUDY IN POLAND
Emily Sel1, Giulia Libertini1, Valentina Virginia Ebani1, Fabrizio 
Bertelloni1, Ewa Bilska-Zajac2, Agnieszka Jodełko2, Lisa 
Guardone1

1University of Pisa, Department of Veterinary Science, Pisa, 
Italy; 2National Veterinary Research Institute, Puławy, Poland
Keywords: ticks, wildlife, cervids

INTRODUCTION. Tick-borne diseases (TBDs) are important in-
fections affecting animal health, as they impact both domestic 
animals and wildlife, and some species are also responsible 
for zoonotic transmission (Morrison et al., 2015. Rev Sci Tech., 
34:599–611; Moraga-Fernández et al., 2023. Vet Microbiol., 
286:109892). Understanding the distribution of TBDs in wild-
life is therefore important not only for animal health but also for 
evaluating their possible role in the maintenance and spread of 
tick-borne pathogens (TBPs) in natural ecosystems. This study 
investigated the occurrence of selected TBDs in wild ruminants 
from Poland, focusing on three cervid species widely distributed 
across the Polish territory and frequently exposed to tick infes-
tation: red deer, fallow deer, and roe deer, for which epidemi-
ological data on TBDs are still scarce or absent in the country 
(Sawczuk et al., 2008. Eur J Wildl Res., 54:225–230).
MATERIALS AND METHODS. Ninety spleen tissue samples (30 
per species) were collected and subjected to DNA extraction, 
followed by molecular analysis through endpoint PCR targeting 
the DNA of Anaplasma phagocytophilum, Coxiella burnetii, 
and piroplasmids (Babesia spp. and Theileria spp.) (protocols 
in Ebani et al., 2022. Acta Trop., 233:106586). Samples yielding 
positive results for piroplasmids were sequenced.
RESULTS AND CONCLUSION. DNA of A. phagocytophi-
lum was detected in 47 (52.2%) samples, mainly in red deer 
(75.9%), followed by fallow deer (46.4%) and roe deer (41.4%). 
Babesia/Theileria spp. DNA was found in 27 (30%) samples, 
with the highest prevalence in red deer (47%), followed by fal-
low deer (27%) and roe deer (17%). Sequenced samples (n = 
13, including 8 from red deer, 4 from fallow deer, and 1 from roe 
deer) exclusively revealed the presence of Theileria capreoli, 
with the identification of two distinct genotypes: “elaphi-CE1”, 
associated with red deer and fallow deer, and “capreoli-CE1”, 
associated with roe deer, as previously described by Hornok et 
al., (2017. Parasit Vectors., 10:473). All samples tested neg-
ative for C. burnetii. These findings highlight the relevance of 
cervids as potential reservoirs of A. phagocytophilum and T. 
capreoli, underlining the importance of continued monitoring 
to better understand pathogen circulation dynamics at the wild-
life–domestic animal–human interface. The circulation of the 
two distinct genotypes of T. capreoli should be further inves-
tigated in a larger number of samples and across wild ruminant 
populations throughout Europe.

FUNGAL-DERIVED OLFACTORY CUES AS OVIPOSITION 
ATTRACTANTS FOR MOSQUITOES: TOWARD A NOVEL 
LURE-AND-KILL STRATEGY
Gianmarco Rotondi1, Gianandrea Salerno2, Irene Ricci1

1Università degli Studi di Camerino; 2Università degli Studi di 
Perugia
Keywords: Mosquitoes, Electroantennography, Volatile Or-
ganic Compounds

INTRODUCTION. The global threat posed by mosquitoes is in-
tensifying due to climate change and increased human mobility, 
enabling these vectors to expand into new geographic regions. 
Mosquitoes act as vectors of numerous pathogens, transmitting 
protozoans such as Plasmodium spp. (the causative agents 
of malaria) and helminths including filarial worms. They also 
pose zoonotic risks, exemplified by Dirofilaria immitis, which 
affects both animals and humans. Moreover, mosquito-borne 
arboviruses, such as Dengue, Zika, West Nile, and Chikungunya, 
represent a growing public health challenge. Pathogen transmis-
sion is driven by the hematophagous behavior of female mos-
quitoes, which acquire infectious agents during blood feeding 
and subsequently transmit them to new hosts. Despite multi-
disciplinary control efforts, including vaccination, pharmaco-
logical interventions, and genetic strategies, the global burden 
of mosquito-borne diseases remains substantial. This has stim-
ulated interest in innovative approaches such as “lure-and-kill” 
strategies, which exploit attractants to target specific mosquito 
populations.
MATERIALS AND METHODS. Recent studies have highlighted 
the role of microorganisms as potential sources of attractant 
cues. In this study, we evaluated the oviposition attraction po-
tential of four fungal strains, Wickerhamomyces anomalus, 
Barnettozyma californica, Metschnikowia pulcherrima, and 
Rhodotorula paludigena, previously isolated from mosquito 
larvae collected in natural breeding sites. Oviposition-site se-
lection bioassays were conducted using gravid Aedes spp. fe-
males housed in BugDorm cages containing two oviposition sub-
strates: one supplemented with fungal cultures (1 × 10⁵ cells/
mL) and a control containing only YPD medium, positioned at 
opposite corners. To further elucidate the mechanisms under-
lying attraction, electroantennography (EAG) and dual-choice 
Y-tube olfactometry were employed. EAG was used to assess 
peripheral olfactory sensitivity and enable high-throughput 
screening of volatile organic compounds (VOCs), while olfac-
tometry assays quantified behavioral responses to specific odor 
cues.
RESULTS AND CONCLUSION. Results demonstrated that all 
tested fungal strains exhibited attractant potential, with slight-
ly higher egg deposition observed in fungus-treated sites com-
pared with controls. Behavioral responses to odor stimuli were 
found to be influenced by multiple biotic and abiotic factors. Ac-
cordingly, variables such as circadian rhythm, time of day, mos-
quito age, activity level, mating status, and feeding condition are 
currently being investigated to refine and optimize experimental 
conditions. These findings support the role of fungal-derived 
volatile cues as effective oviposition attractants for Aedes spp., 
highlighting their potential application in environmentally sus-
tainable lure-and-kill strategies. Further characterization of the 
underlying chemical signals and optimization of behavioral pa-
rameters will be critical for translating these findings into practi-
cal vector control tools.
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pathogens and to better understand the impact of environmen-
tal changes on vector distribution.

UPDATED CHECKLIST AND DISTRIBUTION OF MOSQUITO 
SPECIES (DIPTERA: CULICIDAE) IN APULIA AND 
BASILICATA (SOUTHERN ITALY): A MULTI-PROJECT 
SURVEILLANCE (2017–2025)
Francesco Severini1, Michela Menegon1, Luciano Toma1, Donato 
Antonio Raele2, Daniela Boccolini1, Maria Grazia Cariglia2, 
Michela Sordillo2, Maria Assunta Cafiero2, Marco Di Luca1

1Dipartimento di Malattie Infettive, Reparto di Malattie 
Trasmesse da Vettori, Istituto Superiore di Sanità, Rome, Italy; 
2Istituto Zooprofilattico Sperimentale della Puglia e della 
Basilicata, Foggia, Italy
Keywords: Mosquito-borne diseases, entomological sur-
veillance, Culicidae fauna

INTRODUCTION. Monitoring mosquito species is a crucial step 
in assessing the risk of mosquito-borne diseases in each area. 
In recent years, in conjunction with surveillance plans for West 
Nile virus and Usutu virus, several research projects have pro-
vided extensive data on Culicidae fauna in Southern Italy (Raele 
et al., 2021. Pathogens., 10:1521). The aim of this study was to 
collect and analyse entomological monitoring data from the last 
nine years in order to build a distribution map of mosquito spe-
cies and obtain an updated checklist of culicids in Apulia and 
Basilicata.
MATERIALS AND METHODS. Entomological surveys were con-
ducted in peri-urban and rural areas between 2017 and 2025 
and involved the provinces of Apulia (Foggia, Bari, Barletta-An-
dria-Trani, Brindisi, Lecce, Taranto) and Basilicata (Matera, 
Potenza). Adult specimens were collected using BG-Sentinel 
traps, CDC traps, and electric aspirators for manual collections. 
Larvae were sampled using standard dipper techniques at 
breeding sites. Morphological and molecular identification were 
performed to determine species composition and abundance.
RESULTS AND CONCLUSION. Over 39,000 specimens be-
longing to seven genera (Aedes, Anopheles, Culex, Culise-
ta, Coquillettidia, Orthopodomyia, and Uranotaenia) were 
collected. Overall, 29 species were identified, with the follow-
ing relative abundances (%): Ae. albopictus (3), Ae. caspius 
(22), Ae. communis (0.2), Ae. detritus (31.7), Ae. geniculatus 
(0.01), Ae. pulcritarsis (0.01), Ae. rusticus (0.003), Ae. vex-
ans (0.3), Ae. zammitii (0.7); An. algeriensis (2.5), An. clav-
iger/petragnani (0.2), An. maculipennis s.l. (1.3), and two 
species belonging to this complex, An. labranchiae (1.8) and 
An. sacharovi (0.1), An. plumbeus (0.04), An. superpictus 
(0.5); Cq. richiardii (2.8); Cx. hortensis (0.01), Cx. impudicus 
(0.003), Cx. laticinctus (0.4), Cx. modestus (0.1), Cx. pipiens 
(25.3), Cx. territans (0.01), Cx. theileri (0.6), Cx. univittatus 
(0.003); Cs. annulata (1.5), Cs. longiareolata (0.6); Or. pulcri-
palpis (0.02), and Ur. unguiculata (1.3). Approximately 3% of 
specimens were identified only at genus level and 0.1% only at 
family level. These findings highlight a rich and dynamic mosqui-
to biodiversity in Apulia and Basilicata, including several species 
involved in pathogen transmission. Of particular interest is the 
detection of historical malaria vectors such as An. labranchiae, 
still widespread in both regions, and, in more localized areas, 
An. superpictus and An. sacharovi. Notably, the latter spe-
cies, not reported in Italy for decades, is of major public health 
relevance due to its historical role as a primary malaria vector in 
the Mediterranean basin (Raele et al., 2024. Parasit Vectors., 
17:182). The rediscovery of An. sacharovi further emphasizes 
the need for continued and strengthened entomological surveil-
lance to prevent the potential re-emergence of mosquito-borne 
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CIRCULATION OF DIROFILARIA IMMITIS AND 
DIROFILARIA REPENS IN MOSQUITOES, BLOOD MEAL 
HOST IDENTIFICATION AND A REGIONAL SURVEY ON 
DIROFILARIOSIS IN CATS AND DOGS. AN INTEGRATED 
APPROACH TO BETTER DEFINE DIROFILARIOSIS 
EPIDEMIOLOGY IN ENDEMIC AREAS
Alice Vismarra1, Marta Fozzer1, Marco Genchi1, Mattia 
Calzolari2, A. Tenga1, Laura H. Kramer1, Chiara Stocchero3, 
Chiara Bazzocchi3, Alessandra Cafiso3

1Department of Veterinary Medicine Sciences, University 
of Parma, Italy; 2Istituto Zooprofilattico Sperimentale della 
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3Department of Veterinary Medicine and Animal Sciences, 
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INTRODUCTION. Dirofilariosis is a mosquito-borne disease 
expanding throughout Europe, including previously unaffected 
regions. Its transmission relies on competent mosquito vec-
tors, favourable climatic conditions, and larval development. 
Dogs are the definitive hosts, while cats and wild canids play 
minor epidemiological roles. The aims of this study were: i) to 
collect mosquitoes in Emilia-Romagna region (ER) (northern Ita-
ly) in collaboration with the Istituto Zooprofilattico Sperimentale 
della Lombardia e dell’Emilia-Romagna (IZSLER); ii) to capture 
mosquitoes in targeted areas previously found positive for filar-
ial parasites; iii) to identify pools positive for Dirofilaria immitis 
and/or D. repens DNA; iv) to define possible co-infections with 
West Nile virus (WNV) and Usutu virus; v) to identify blood-meal 
sources of infected mosquitoes in order to reveal possible addi-
tional reservoirs; and vi) to collect data on the diffusion of diro-
filariosis in dogs and cats in Emilia-Romagna through an online 
survey sent to veterinary facilities.
MATERIALS AND METHODS. Mosquitoes were collected in 
2025 by IZSLER within the regional WNV surveillance program 
in peri-urban and rural areas, and by MF in urban areas near Par-
ma. Specimens were trapped using CDC-CO₂ traps in August, 
morphologically identified, pooled, and analysed for D. immitis, 
D. repens, and WNV by real-time PCR. For blood-meal source 
identification, ribosomal and mitochondrial gene fragments 
were amplified by PCR, Sanger sequenced, and compared 
with GenBank entries. The questionnaire was sent by email to 
all veterinary clinics listed in the registry of the Veterinary Med-
ical Board of Emilia-Romagna. The questionnaire consisted of 
15 questions and requested information including the number 
of dogs and cats testing positive for D. immitis and D. repens 
during the period 2024–2025.
RESULTS AND CONCLUSION. From IZSLER collections, 4/77 
and 28/77 mosquito pools tested positive for D. immitis and 
D. repens, respectively. In targeted collections from Parma, 
11/80 pools tested positive for D. immitis and 5/80 for D. re-
pens. None of the analysed pools tested positive for WNV, 
while four were positive for flaviviruses. Aedes caspius was the 
species most frequently positive for both parasites, followed 
by Ae. albopictus, particularly in Ferrara and Parma provinc-
es. Forty-eight individual mosquitoes were selected from traps 
positive for D. immitis or D. repens based on clear microscopic 
evidence of recent blood meals. Blood-meal analysis identified 
Homo sapiens as the predominant host, followed by anthropo-
philic birds, domestic ruminants, and medium-sized mammals. 
Between 2024 and 2025, a total of 21 cases of D. immitis infec-

VECTOR COMPETENCE OF AEDES ALBOPICTUS FOR 
CHIKUNGUNYA VIRUS FOLLOWING WOLBACHIA WMEL 
TRANSINFECTION
Francesco Severini1, Elisa Mancuso1, Marco Di Luca1, Giulia 
Marsili1, Luciano Toma1, Antonello Amendola1, Claudia 
Fortuna1, Giulietta Venturi1, Christina Merakou1, Elena 
Lampazzi2, Riccardo Moretti2, Maurizio Calvitti2
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Sustainable Economic Development, Italy
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INTRODUCTION. The emergence and re-emergence of chi-
kungunya virus (CHIKV) in Europe is strongly associated with 
the spread of Aedes albopictus. Viral adaptation, such as the 
E1-A226V mutation identified during the 2005 outbreak, has 
been shown to enhance transmission efficiency in this vector. 
In parallel, Wolbachia-based strategies have been proposed 
to reduce arbovirus transmission, although their impact may 
vary depending on Wolbachia strain, vector, and viral genetic 
background. While previous studies have shown that Wolba-
chia wMel transinfection in Ae. albopictus inhibits viral repli-
cation and transmission (Blagrove et al., 2013. PLoS Negl Trop 
Dis., 7(3):e2152), these findings are limited to early generations 
post-transinfection. Here, we test whether this inhibitory effect 
persists after long-term establishment (40 generations). This 
study investigates whether variation in vector competence still 
arises mainly from the establishment of the Wolbachia wMel 
strain in the mosquito or from viral adaptation to the vector.
MATERIALS AND METHODS. Experimental infections will be 
performed using Ae. albopictus infected with the Wolbachia 
strain wMel and wild-type (WT) mosquitoes. Two CHIKV strains 
will be used: a 2005 epidemic strain carrying the E1-A226V 
mutation and a recent strain isolated in 2025 (Frumence et 
al., 2025. Euro Surveill., 30(22):2500344). Mosquitoes will be 
orally infected, and infection, dissemination, and transmission 
rates will be assessed at different time points post-infection. Vi-
ral loads in mosquito tissues and saliva will be quantified using 
molecular assays.
RESULTS AND CONCLUSION. This study aims to clarify the 
relative contributions of an artificially established Wolbachia 
wMel infection and viral genetic adaptation in shaping vector 
competence. The results will provide insight into the effective-
ness of Wolbachia-based control strategies against different 
CHIKV variants and improve risk assessment for potential out-
breaks in Europe. This work contributes to a better understand-
ing of virus–vector interactions within a One Health framework.
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MEDIUM-THROUGHPUT SCREEN FOR THE IDENTIFICATION 
OF ERYTHROCYTE FACTORS INVOLVED IN SUSCEPTIBILITY 
TO INVASION BY PLASMODIUM FALCIPARUM
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INTRODUCTION. Malaria is one of the deadliest diseases world-
wide, causing 282 million cases and 610,000 deaths in 2024, 
mainly due to the parasite Plasmodium falciparum. The para-
site invades red blood cells (RBCs), where it develops and rep-
licates before releasing new invasive extracellular forms, the 
merozoites. Merozoites must rapidly invade new RBCs through 
coordinated parasite–host interactions, and perturbation of this 
process may severely impact parasite survival, making invasion a 
critical point of vulnerability in the parasite life cycle. Malaria has 
been a strong selective pressure on the Homo sapiens genome, 
and several erythrocyte traits are known to confer resistance 
to malaria. For instance, erythrocytes from individuals with the 
Dantu blood group or hereditary ovalocytosis display increased 
membrane tension (Kariuki et al., 2020. Nature., 585:579–583) 
or rigidity (Mohandas et al., 1984. Blood., 63:1385–1392) and re-
duced susceptibility to invasion. Here, we aimed to identify novel 
erythrocyte determinants of P. falciparum invasion by analys-
ing RBCs from individual donors. Susceptibility to invasion was 
quantified and correlated with: i) erythrocyte biophysical prop-
erties, including membrane stiffness and deformability; and ii) 
membrane lipid and protein composition.
MATERIALS AND METHODS. P. falciparum invasion assays 
were performed on RBCs from individual donors, with invasion 
quantified by flow cytometry and normalized to a pooled RBC ref-
erence. RBCs were characterized by fragility test, complete blood 
count, rheometry, and membrane lipid and protein analyses.
RESULTS AND CONCLUSION. We established and validated an 
integrated experimental pipeline on a cohort of Italian donors, 
combining invasion assays with physicochemical characteri-
zation of erythrocytes, including membrane mechanical prop-
erties and membrane protein profiling. This approach ensured 
minimal contamination from parasite cultures in donor RBC 
preparations (mean: 1.22% across 37 biological replicates). 
The reference sample showed highly reproducible susceptibil-
ity (SD ±1.58% across three independent assays). In a cohort 
of ten donors, the assay reliably captured inter-individual vari-
ability (mean SD ±5.62%). Two samples showed significantly 
reduced susceptibility (−8.94% and −14.44%), while one ex-
hibited markedly increased susceptibility (+32.26%). Notably, 
this highly susceptible sample also displayed increased mem-
brane fragility, suggesting a potential link between this RBC 
mechanical property and invasion efficiency. Overall, these 
findings demonstrate that our approach provides a robust and 
quantitative framework to assess individual susceptibility to P. 
falciparum invasion and reveals measurable variability across 
individuals. Importantly, the identification of outlier phenotypes 
supports the ability of this platform to uncover novel host deter-
minants of malaria susceptibility. This methodology may enable 
large-scale screening of host susceptibility in malaria-endemic 
populations, where greater variability is expected.

tion in dogs were reported from Modena, Reggio Emilia, Parma, 
Bologna, Ferrara, Piacenza, and Ravenna provinces. Two con-
firmed cases of D. repens infection in dogs were reported, one 
in Parma and one in Bologna. This integrated approach provides 
an updated picture of the distribution of two parasites of public 
health concern in Emilia-Romagna. 
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PHLEBOTOMUS PERFILIEWI AS A POTENTIAL 
MULTI-PATHOGEN VECTOR: THE ROLE IN LEISHMANIA 
TRANSMISSION AND PHLEBOVIRUS CIRCULATION
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INTRODUCTION. Among over 1,000 sand fly species described, 
only a limited subset includes proven or suspected vectors of 
Leishmania spp. and phleboviruses. The classification of sand 
flies into “specific” or “permissive” vectors oversimplifies their 
complex interactions with parasites; nevertheless, vector sus-
ceptibility remains a key factor in the establishment of new 
transmission foci. For instance, Phlebotomus perfiliewi, the 
second most abundant Italian sand fly species, is involved in the 
transmission of L. infantum and Toscana virus, and is also per-
missive for the exotic L. tropica (Bernardini et al., 2025. Parasit 
Vectors., 19.1:19). Based on this evidence, we aimed to assess 
its susceptibility to L. donovani, L. major, L. tarentolae, and 
two phleboviruses, Sand fly fever Sicilian virus (SFSV) and Sand 
fly fever Naples virus (SFNV).
MATERIALS AND METHODS. In 2024 and 2025, wild-caught 
Ph. perfiliewi were evaluated using Ph. perniciosus as a pos-
itive control. Each infection experiment was conducted in a 
BSL-2 laboratory, where sand flies were fed with blood con-
taining a single pathogen: L. donovani, L. major, or L. tarento-
lae [10⁶ promastigotes mL-¹], or SFSV or SFNV [10⁶ PFU/mL]. 
From day 0 to day 11 post-blood meal, Leishmania infection 
was assessed by microscopic dissection of the gut. Molecular 
analyses were also performed to confirm infection status and to 
detect and monitor phlebovirus presence.
RESULTS AND CONCLUSION. The infection rate of L. major in 
Ph. perfiliewi was 46.6%, significantly lower than in the control 
species (70.5%; t = 3.033, df = 5, p = 0.030). After one week, 
metacyclic forms were observed at moderate-to-high loads in 
21.7% of females. Earlier developmental stages persisted, with 
73.9% of females positive for nectomonads and leptomonads, 
indicating that metacyclogenesis in Ph. perfiliewi can occur 
under low-to-moderate parasite loads (F = 14.525, df = 1, p = 
0.007). In two replicates assessing L. donovani, the infection 
rate was 6.5%, with only nectomonad forms detected between 
day 2 and day 8 at very low loads, suggesting limited permissive-
ness of Ph. perfiliewi for this species. Similarly, in a single rep-
licate with L. tarentolae, no infected females were observed, 
supporting a refractory status for this parasite. Investigations on 
vertical and horizontal transmission of SFSV and SFNV in Ph. 
perfiliewi are currently ongoing. These findings highlight the dif-
ferential permissiveness of wild Ph. perfiliewi to both endemic 
and exotic parasites, suggesting its potential role in local trans-
mission of these pathogens in Italian regions.
FUNDING: This work was supported by two projects: the CLI-
MOS consortium, co-funded by the European Commission 
(grant 101057690) and UKRI grants 10038150 and 10039289. 
CLIMOS is one of the six Horizon Europe projects forming the 
Climate Change and Health Cluster (BlueAdapt, CATALYSE, 
CLIMOS, HIGH Horizons, IDAlert, and TRIGGER). The study was 
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INTRODUCTION. Mosquito-borne diseases remain a serious 
global public health concern, emphasizing the urgent need for 
sustainable and environmentally friendly vector control tools. 
Conventional chemical insecticides, although widely used, 
raise concerns due to environmental impact and reduced effec-
tiveness associated with the development of resistance. In this 
study, green silver nanoparticles (AgNPs) were synthesized us-
ing Calotropis procera leaf extract and evaluated for their lar-
vicidal activity against two populations of Aedes aegypti (New 
Orleans and Botswana).
MATERIALS AND METHODS. Nanoparticle synthesis and char-
acterization were confirmed by UV–Vis, FTIR, XRD, SEM, and 
EDX analyses. A characteristic absorption peak at 424 nm con-
firmed AgNP formation, while FTIR spectra indicated the pres-
ence of functional groups involved in nanoparticle reduction 
and stabilization. The synthesized AgNPs were predominantly 
spherical, with an average size of 25.4 nm. Larvicidal bioassays 
were conducted on third-instar larvae at concentrations ranging 
from 6.25 to 400 ppm for 72 h.
RESULTS AND CONCLUSION. The nanoparticles exhibited 
dose-dependent larvicidal activity, with LC₅₀ values of 21.37 
ppm and 20.01 ppm against the New Orleans and Botswana 
populations, respectively. The comparable efficacy observed 
across geographically distinct populations highlights the poten-
tial of these nanoparticles as a robust tool for mosquito control 
under diverse ecological conditions. Overall, the results indi-
cate that C. procera-mediated AgNPs represent a promising 
eco-friendly larvicidal candidate for mosquito vector control.
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Overall, these results highlight the value of advanced molecular 
approaches for resolving intra-host subtype diversity and para-
site–microbiota interactions.

EXPLORING BLASTOCYSTIS SP. IN ITALIAN PIGS: 
MOLECULAR INSIGHTS AND ASSOCIATIONS WITH THE 
GUT MICROBIOTA
Carolina Allievi1, Jeffrey Tomiak2, Luca Villa1,3, Marco Valleri1, 
Lee O'Brien Andersen2, Christen Rune Stensvold2, Maria Teresa 
Manfredi1,3
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(ParVetLab), Università degli Studi di Milano, Lodi, Italy
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INTRODUCTION. Blastocystis sp. is among the most common 
enteric protists in humans and animals worldwide; however, its 
occurrence, subtype distribution, and role within the gut micro-
biota remain poorly understood (Hublin et al., 2021. Res Vet 
Sci., 135:260–282). This study aimed to assess the prevalence 
of Blastocystis sp., identify subtypes, and explore associations 
with the gut microbial community in intensively reared pigs from 
northern Italy.
MATERIALS AND METHODS. During 2024, 132 fecal samples 
were collected from 22 pig farms at two time points of the fat-
tening cycle. At sampling, data regarding age, the presence of 
nematodes detected by copromicroscopic analysis, and the an-
imal cleanliness score were recorded. DNA was extracted and 
analysed using amplicon-based next-generation sequencing 
(NGS) targeting the 18S rRNA and 16S rRNA genes (Stensvold et 
al., 2019. Parasite Epidemiol Control., 9:e00131). Reads were 
processed using BION software and the resulting 16S and 18S 
sequences were mapped at species level using the RDP and 
SILVA databases. Blastocystis subtypes were identified using 
a motif-matching approach with subtype-specific DNA probes. 
Microbial community composition was analysed through α- and 
β-diversity metrics and differential abundance testing (AN-
COM-BC2) at genus and species level. Associations between 
subtype carriage (single vs. multiple), age (≤5 months vs. >5 
months), nematode presence (yes/no), and detected subtypes 
were assessed using logistic regression models.
RESULTS AND CONCLUSION. A total of 128/132 samples were 
included after exclusion of those with insufficient read counts. 
All samples tested positive for either single or mixed infections 
involving five subtypes (ST1, ST2, ST3, ST5, and ST15). ST5 
was the most prevalent subtype (101/128, 78.9%), followed 
by ST1 (96/128, 75%) and ST3 (58/128, 45.3%), whereas ST2 
and ST15 were less frequent. Mixed infections were common, 
particularly ST5 co-occurring with ST1 or ST3. Pigs older than 
five months exhibited higher α-diversity (Chao1 and Shannon 
indices) and were more likely to carry ST5 (p < 0.05). Nematode 
carriage was also associated with increasing age (p < 0.05), with 
frequent co-occurrence alongside ST5, suggesting potential in-
teractions between helminths and Blastocystis sp. in shaping 
the gut microbiota. Bacterial community composition further 
varied according to age and subtype carriage, showing distinct 
taxon-specific differential abundance profiles. These findings 
provide a basis for future research on Blastocystis sp., aimed 
at elucidating its transmission dynamics and the origin of de-
tected subtypes, and confirm the circulation of zoonotic sub-
types in pigs. Given the similarity between pig and human gut 
microbiota, pigs may serve as a cost-effective model to study 
the pathogenic potential and biological role of Blastocystis sp. 
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INTRODUCTION. Cystic echinococcosis (CE), caused by the 
larval stage of Echinococcus granulosus sensu lato, is a ne-
glected zoonotic disease of major public health importance. De-
spite control programs, CE remains endemic in many regions, 
highlighting the need for improved diagnostic and control tools 
(Nocerino et al., 2024. Acta Trop., 255:107240). MicroRNAs 
(miRNAs) are small non-coding RNAs involved in gene regula-
tion, which have emerged as key players in parasite develop-
ment and host–parasite interactions, with potential applica-
tions as biomarkers and therapeutic targets for CE (Pepe et al., 
2025. Trends Parasitol., 41(8):685–698). This study aimed to 
characterize the miRNA expression profiles of Echinococcus 
granulosus sensu lato in hydatid cysts and to identify differen-
tially expressed miRNAs associated with cyst fertility, in order to 
explore their potential as diagnostic and therapeutic targets to 
enhance control strategies against CE.
MATERIALS AND METHODS. Hydatid cyst samples (protoscol-
eces and germinal membranes from fertile and sterile cysts) 
were collected from naturally infected sheep, cattle, and water 
buffaloes in southern Italy. After RNA extraction, small RNA li-
braries were constructed and sequenced using next-generation 
sequencing. Bioinformatic analyses were performed to identify 
and quantify miRNAs and assess differential expression. Finally, 
selected miRNAs (egr-miR-71-5p, egr-let-7-5p, egr-miR-125-
5p, and egr-miR-10-5p), identified through bioinformatic anal-
ysis and supported by literature, were analysed by quantitative 
PCR (qPCR) in fertile and sterile samples.
RESULTS AND CONCLUSION. A total of 168 mature miRNAs 
were identified, with egr-miR-10-5p, egr-let-7-5p, and egr-
miR-71-5p being the most abundant. No significant differenc-
es in miRNA expression were observed among host species, 
suggesting a conserved parasite-specific profile. In contrast, 24 
miRNAs were differentially expressed between protoscoleces 
and sterile germinal membranes. qPCR analysis confirmed the 
overexpression of selected miRNAs in protoscoleces and fer-
tile cysts compared with sterile ones. These findings provide 
insight into the molecular mechanisms underlying parasite de-
velopment and cyst fertility, and highlight specific miRNAs as 
promising biomarkers for the identification of fertile cysts and 
as potential targets for innovative control strategies against CE.

AVIAN SENTINELS FOR TRYPANOSOMA CRUZI IN 
SOUTHERN BRAZIL: A STREAMLINED MOLECULAR 
FRAMEWORK FOR WILDLIFE SURVEILLANCE
Gustavo Cardoso Ferreira Klann1*, Willian Cardoso Ferreira2*, 
Bibiana Rodrigues de Freitas3, Estefani Rinaldi1, Pedro 
Machado Medeiros de Albuquerque3, Alessandra Mistral De 
Pascali2, Rodrigo Casquero Cunha3, Nathieli Bianchin Bottari1, 
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INTRODUCTION. The expansion of the urban–wildlife interface 
has significantly shifted the transmission dynamics of zoonotic 
pathogens, with highly mobile avian fauna potentially acting as 
critical long-distance vehicles for the passive dispersal of Try-
panosoma cruzi and its vectors. In endemic regions of South-
ern Brazil, such as Pelotas (RS), birds serve as essential envi-
ronmental sentinels for monitoring spillover risks. To strengthen 
One Health surveillance, we implemented a streamlined mo-
lecular approach to detect and sequence-confirm T. cruzi lin-
eages in wild birds, providing foundational empirical data to as-
sess bird-mediated pathogen mobility and inform regional risk 
assessment strategies.
MATERIALS AND METHODS. Twenty-seven wild birds exhibit-
ing urban-associated injuries were sampled over a 12-month 
period (February 2025 to January 2026) in the Pelotas microre-
gion. DNA was extracted from each specimen and processed 
as a single normalized pool per animal (~100 ng/µL) to ensure 
template consistency. The molecular workflow focused on am-
plification of high-copy kinetoplast DNA (kDNA) minicircles us-
ing primers 121/122 (Schijman et al., 2011). To definitively con-
firm T. cruzi presence and establish sequence identity, positive 
amplicons are currently being subjected to Sanger sequencing. 
Quality control was monitored using reference T. cruzi DNA and 
non-template controls. Results were integrated into an epide-
miological framework to evaluate avian contributions to the par-
asite’s long-distance dissemination.
RESULTS AND CONCLUSION. Molecular analyses yielded a 
40.7% (11/27) detection rate among the sampled avian pools 
amplifying the kDNA target. Ongoing Sanger sequencing of the 
121/122 amplicons is currently confirming T. cruzi presence 
and specific lineages, validating the high sensitivity of this 
target for wildlife screening. This streamlined approach pro-
vides a cost-effective and scalable framework for monitoring 
bird-mediated parasite dynamics and verifying their role in en-
vironmental maintenance. Comprehensive sequence identities 
and final regional prevalence data will be presented to support 
One Health strategies for urban–rural interfaces. These findings 
highlight the public health implications of trypanosomatid geo-
graphic expansion and underscore the necessity of continuous 
wildlife surveillance to map potential spillover events.
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man-derived D. repens haplotypes clustering separately from 
canine isolates. The occurrence of multiple confirmed cases 
within a condensed timeframe, corroborated by additional spo-
radic reports from central and southern Italy during the same 
period, supports the hypothesis of a genuine re-emergence of 
D. repens human infection in Italy. The identification of D. asiat-
ica in a travel-associated case, a species previously document-
ed exclusively in Asia, further underscores the importance of 
considering imported dirofilariasis in the differential diagnosis. 
Enhanced clinical awareness and integrated morphological and 
molecular diagnostic approaches are essential for the timely 
and accurate recognition of human dirofilariasis.

HUMAN DIROFILARIASIS IN ITALY: A MULTICENTRIC 
ONE-YEAR CASE SERIES REVEALING RE-EMERGING 
TRENDS AND THE FIRST DETECTION OF DIROFILARIA 
ASIATICA
Filippo Maria Dini1, Margherita Ortalli2, Roberta Galuppi1, 
Luciano Attard3, Daniele Marini4, Giovanna Liguori5, Caterina 
Campoli3, Giulia Querzoli6, Giovanni Badiali7, Benedetta 
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INTRODUCTION. Dirofilariases are vector-borne parasitic in-
fections caused by filarial nematodes of the genus Dirofilaria, 
primarily affecting wild and domestic animals and occasionally 
causing human disease. Dirofilaria repens is the predominant 
etiological agent of human dirofilariasis in the Old World and is 
traditionally considered endemic in Italy. This study describes a 
multicentric case series of human infections diagnosed within 
a one-year surveillance period and investigates the intraspecif-
ic genetic variability among human isolates, with comparative 
analysis of concurrently collected canine reservoir specimens.
MATERIALS AND METHODS. Nine human cases diagnosed be-
tween August 2024 and September 2025 were retrospective-
ly collected from multiple Italian regions. Patient ages ranged 
from 15 to 80 years. Clinical specimens included intact worms 
or tissue fragments preserved in ethanol, saline solution, or 
formalin-fixed paraffin-embedded (FFPE) blocks. Additionally, 
five blood samples from microfilaremic dogs were included for 
comparative molecular analysis. Morphological identification 
was performed by direct microscopy and/or histopathological 
examination. Genomic DNA was extracted from all samples 
and species-specific endpoint PCR targeting the Ips region of 
D. repens was performed. Mitochondrial cytochrome c oxidase 
subunit I (COI) and 12S rDNA markers were subsequently am-
plified to assess genetic variability through phylogenetic infer-
ence and haplotype network analysis.
RESULTS AND CONCLUSION. Cases exhibited heterogeneous 
anatomical localizations, including subconjunctival, subcutane-
ous, facial, scalp, and epididymal sites, with one case present-
ing as spontaneous cutaneous eruption from the neck. Micro-
scopic examination revealed morphological features consistent 
with D. repens in all specimens. All samples yielded positive 
results by Ips PCR. Amplification of COI and 12S was suc-
cessful across all cases. Sequence analysis and phylogenet-
ic inference attributed eight human cases to D. repens, while 
one case, presenting as spontaneous tegumentary eruption in a 
patient returning from Sri Lanka, was attributable to Dirofilaria 
asiatica. All canine isolates were identified as D. repens. Hap-
lotype network analysis revealed greater genetic diversity for the 
12S rDNA marker compared with COI, with D. asiatica forming 
a highly divergent and distinct haplogroup, and a subset of hu-
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BARTONELLA SPP., BATS AND MITES: A PRELIMINARY 
SURVEY IN A SYNANTHROPIC ROOST OF SOUTH TYROL
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INTRODUCTION. The genus Bartonella includes emerging vec-
tor-borne pathogens with zoonotic potential, associated with a 
wide range of potential vectors (e.g., fleas, lice, ticks, sand flies) 
and vertebrate hosts, such as humans, wild (e.g., rodents, un-
gulates, and bats), and domestic mammals (e.g., cattle, cats, 
and dogs). Among wild hosts, bats can harbor several Bartonel-
la species, including zoonotic agents. The high genotype diver-
sity reported both in bats and their specific ectoparasites sug-
gests a strong coevolution between this host and the bacteria. In 
Italy, Bartonella henselae was found in Myotis capaccinii and 
Miniopterus schreibersii from Sicily, while in central Italy, un-
classified Bartonella spp. were reported both in M. schreiber-
sii and their bat flies (Nycteriibidae). Given the limited data and 
the potential impact on human and animal health, this study 
investigates the presence of Bartonella spp. in a synanthropic 
bat population in northern Italy. Specifically, it aims to define: i) 
ectoparasite species composition and their role in the transmis-
sion cycle; ii) Bartonella spp. prevalence within bats as reser-
voir hosts; and iii) the use of ectoparasites to predict Bartonella 
prevalence in host populations.
MATERIALS AND METHODS. Entomological sampling was per-
formed during summer 2025 in a bat roost in South Tyrol. Arthro-
pods were collected from wing and tail membranes of live bats 
using forceps. Specimens were morphologically identified and 
pooled by genus/species, host, sex, and life stage. A barcoding 
approach targeting the 18S and COI genes was applied to con-
firm species identification on a subsample. All adult arthropods 
were screened for Bartonella spp. by PCR and sequencing of 
the partial gltA gene. A preliminary phylogenetic analysis of Bar-
tonella spp. sequences was performed to identify species and 
assess relationships with related strains.
RESULTS AND CONCLUSION. Overall, 274 arthropods were 
collected from 27 bats (Myotis myotis: 19 and Myotis blythii: 
8), of which 96.7% were Spinturnicidae mites (166 adults and 
99 nymphs), followed by Nycteriibidae flies (8 adults) and Ix-
odes ticks (1 nymph). Among adult specimens tested, 33% of 
pools (18/55) were positive for Bartonella spp. Positive pools 
consisted of Spinturnix mites collected from 9 M. myotis and 
7 M. blythii. Preliminary phylogenetic analysis of five gltA se-
quences showed that the detected Bartonella spp. clustered 
together with bat-associated Bartonella strains detected in 
China and Europe (Finland, Spain, Hungary, and Georgia). This 
cluster represents a putative novel species never previously re-
ported in Italy, first described in Finland as B. hemsundetien-
sis in Myotis daubentonii and later identified in a Spinturnix 
mite collected in China and named B10. Further analyses will 
be conducted to assess the genetic diversity of Bartonella spp. 
within both arthropod and bat host populations.

FASCIOLOSIS IN MEDITERRANEAN ECOSYSTEMS: A ONE 
HEALTH OVERVIEW OF HUMAN, ANIMAL, AND SNAIL DATA 
FROM ITALY AND TUNISIA
Ines Hammami1, Lavinia Ciuca1,2, Maria Paola Maurelli1, 
Antonio Bosco1, Paola Vitiello1, Laura Rinaldi1
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INTRODUCTION. Fasciolosis is a zoonotic parasitic disease 
caused mainly by Fasciola hepatica and, in European wild-
life, by Fascioloides magna (Balbo et al., 1989. Parassito-
logia., 2–3:137–144; Rufino-Moya et al., 2024. Pathogens., 
13(8):669). The parasite requires freshwater gastropods as in-
termediate hosts and ruminants as definitive hosts, while hu-
mans are accidental hosts. This study presents an integrated 
overview of fasciolosis in two Mediterranean ecosystems, Italy 
and Tunisia, using a One Health approach that combines ani-
mal, human, and environmental data.
MATERIALS AND METHODS. A literature-based database was 
compiled from peer-reviewed publications, epidemiological 
surveys, conference proceedings, and institutional reports. The 
compiled data were grouped into three datasets representing: i) 
prevalence in domestic and wild ruminants, ii) reported human 
cases, and iii) distribution of freshwater gastropod hosts. More 
than 40 records published between 1977 and 2025 were ana-
lysed, including information on geographical distribution, host 
species, diagnostic methods, and infection prevalence.
RESULTS AND CONCLUSION. In Italy, infections with F. hepat-
ica have been reported in cattle, sheep, goats, and buffaloes 
across both northern and southern regions, with higher occur-
rence in southern areas such as Campania, Calabria, and Ba-
silicata (Rinaldi et al., 2015. Geospat Health., 9(2):309–317; 
Castagna et al., 2024. Pathogens., 13(6):493). In wildlife, F. 
magna has been detected in red deer populations in northern 
Italy, while sporadic cases of F. hepatica have been observed 
in wild boar (Sgroi et al., 2021. CIMID., 77:101672). In Tuni-
sia, fasciolosis is endemic, with moderate to high prevalence 
in ruminants, particularly in northern regions (e.g., Bizerte) 
(Hammami et al., 2024. Vet Med Sci., 10(5):e1575) and in oa-
sis environments such as Gafsa, where infection rates in small 
ruminants can exceed 30% (Hammami et al., 2007. Parasite., 
14(3):261–264). Human fascioliasis is rare in Italy and is mostly 
associated with imported cases or travel to endemic regions, al-
though sporadic autochthonous infections have been reported 
(Gabrielli et al., 2014. Sci World J., 4:417159). In contrast, hu-
man infection in Tunisia has been recognized since the 1940s, 
with approximately 36 reported cases and additional sero-ep-
idemiological evidence in populations exposed to raw aquatic 
plants (Sellami et al., 2003. Joint Bone Spine., 70(1):71–72). 
Freshwater lymnaeid snails, particularly Galba truncatula, 
have been identified in both countries, supporting their key role 
in maintaining parasite transmission. This integrated analysis 
highlights the strong epidemiological links among animal reser-
voirs, human exposure, and environmental factors driving fasci-
olosis transmission. Strengthening integrated surveillance and 
control strategies within a One Health framework is essential to 
improve disease understanding and reduce its impact in Medi-
terranean ecosystems.
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EFFECT OF AIR FRYER COOKING ON THE SURVIVAL OF 
TRICHINELLA BRITOVI LARVAE IN WILD BOAR MEAT 
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INTRODUCTION. Wild boar (Sus scrofa) is widely consumed as 
game meat in Italy and several European countries and, when 
eaten raw or undercooked, represents a major source of Trichi-
nella infection in humans. In recent years, air fryers have gained 
popularity as an alternative cooking method, often perceived as 
a healthier and more convenient option (Oliveira et al., 2024. 
Trends Food Sci Technol., 147:104465). However, no data are 
available on their effectiveness in inactivating Trichinella larvae 
in contaminated meat products. Therefore, this study aimed to 
evaluate the survival of Trichinella larvae in wild boar hamburg-
ers cooked using an air fryer.
MATERIALS AND METHODS. Wild boar hamburgers weighing 
120 g (~1.5 cm thick) and 230 g (~2.5 cm thick) were prepared 
using fresh wild boar meat and experimentally inoculated with 
200 Trichinella britovi larvae still encapsulated in muscle tis-
sue. The air fryer was preheated at 200°C for 5 minutes, and 
hamburgers were cooked at 200°C for 5 and 10 minutes (120 g), 
and 10 and 15 minutes (230 g). Internal temperature was mea-
sured at the core of all hamburgers after cooking. Larvae were 
recovered by artificial digestion according to ISO 18743:2015/
Amd 2023, and survival rates (%) were assessed by counting 
motile versus immotile larvae. Each experiment was performed 
in triplicate for each hamburger size and cooking time.
RESULTS AND CONCLUSION. The survival of T. britovi larvae 
in wild boar hamburgers cooked in an air fryer was strongly in-
fluenced by core temperature rather than by hamburger size or 
cooking time. For 120 g hamburgers cooked for 5 minutes, core 
temperatures ranged from 52.4 to 58.0°C (mean 54.6°C), with 
0–71.7% larval survival (mean 44.7%), whereas 10 minutes of 
cooking increased core temperatures to 62.3–69.0°C (mean 
65.7°C), resulting in complete inactivation in all replicates. For 
230 g hamburgers, 10 minutes of cooking yielded core tempera-
tures of 45.0–51.5°C (mean 47.5°C), with high larval survival 
(71.1–92.3%, mean 81.7%), whereas 15 minutes increased 
temperatures to 53.1–57.6°C (mean 55.9°C), leading to com-
plete inactivation. Overall, the minimum core temperature as-
sociated with complete larval death was 53.1°C (mean 60.2°C), 
while the highest temperature associated with surviving larvae 
was 55.3°C (mean 49.9°C). Larvae survived below 52°C and 
showed variable survival between 53–55°C, with both survival 
and complete inactivation observed within this range. Complete 
inactivation was more consistently achieved above 56–57°C. 
Minor differences in heat penetration, likely related to hamburg-
er structure, may explain outcome variability (e.g., isolated in-
activation at 53.1°C), highlighting the importance of monitoring 
core temperature for the safe preparation of wild boar meat, 
as previously reported in the literature (Rostami et al., 2017. 
Food Microbiol., 64:65–71). These findings raise food safety 
concerns given the increasing use of air fryers and the growing 
consumption of wild boar meat, supporting the need for further 
studies with larger sample sizes and different cooking applianc-
es.

FUNDING: This investigation is included in the project ITAT-27-
011-CABLES, financed within the framework of INTERREG ITA-
AUS.
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and to characterize Cryptosporidium species, G. duodenalis 
assemblages, and E. bieneusi genotypes in order to assess 
zoonotic risk and identify possible sources of contamination.

WATERBORNE PARASITE CIRCULATION IN NORTHERN 
ITALY: MOLECULAR EVIDENCE FROM SURFACE WATERS
Chiara Stocchero1, Susanna Adelaide Sechi1, Carolina 
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INTRODUCTION. Zoonotic protozoa, such as Cryptosporidium 
spp. and Giardia duodenalis, as well as microsporidia, includ-
ing Enterocytozoon bieneusi, are among the main causes of 
gastrointestinal diseases worldwide (Coupe et al., 2006. FEMS 
Immunol Med Microbiol., 47:351–359). Their transmission is 
primarily waterborne and linked to fecal contamination of fresh-
water systems, where they can persist, posing risks to human 
and animal health. Livestock farming further contributes to their 
environmental spread through runoff and wastewater (Wu et 
al., 2024. Environ Sci Pollut Res., 31:24745–24767). In Lom-
bardy, characterized by intensive livestock production, mon-
itoring these parasites in surface waters is essential to under-
stand their circulation and assess the related public health risk. 
Therefore, this study investigated the occurrence of Cryptospo-
ridium spp., E. bieneusi, and G. duodenalis using molecular 
approaches in four freshwater basins in the province of Mantua, 
an area with a high density of livestock farming. Environmental 
and microbiological data were integrated to better understand 
parasite circulation and support risk assessment of waterborne 
parasitic contamination.
MATERIALS AND METHODS. A one-year sampling campaign of 
10 L surface water samples started in November 2025 at four 
sites (Osone canal, O; Mincio river inlet, MI; Lago di Mezzo, LM; 
Mincio river outlet, MO). To date, monthly samples collected up 
to March 2026 have been processed and analysed. After initial 
centrifugation, sediments were further concentrated to increase 
particle density. DNA was extracted from sediments using com-
mercial kits, and nested PCR assays were performed to detect 
target parasites. Cryptosporidium spp. were analysed accord-
ing to Coupe et al., (2005. J Clin Microbiol., 43:1017–1023), 
E. bieneusi using the protocol of Buckholt et al., (2002. Appl 
Environ Microbiol., 68:2595–2599), and G. duodenalis by am-
plification of the tpi target following Giangaspero et al., (2014. 
Int J Food Microbiol., 171:62–67). All positive samples were 
confirmed by Sanger sequencing.
RESULTS AND CONCLUSION. Target parasites were detected 
every month in at least one sampling site. Cryptosporidium 
spp. were detected in 70% of cases, being present in 2 out of 
5 months at MI, 4 out of 5 months at LM and MO, and 5 out of 5 
months at O. Enterocytozoon bieneusi was detected in 90% 
of cases, being present in 4 out of 5 months at both LM and MO, 
and in all 5 months at both MI and O. Giardia duodenalis was 
detected in 50% of cases, being present in 2 out of 5 months at 
MI, 3 out of 5 months at LM and MO, and in all 5 months at O. 
These findings indicate the persistent presence of these para-
sites in the investigated surface waters, suggesting a potential 
risk for both animal and human health. Further analyses are on-
going to examine associations with environmental parameters 
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whereas water washing showed negligible reduction (0.03 log₁₀ 
reduction), based on standard curve-derived quantification. Ad-
ditional washing reduced parasitic contamination of the prod-
uct; however, none of the tested methods achieved complete 
removal of a high contamination load of oocysts. Given the low 
infectious dose of protozoan parasites, this remains a relevant 
concern requiring further investigation.

FOOD SAFETY AND READY-TO-EAT SALADS: REMOVAL OF 
CRYPTOSPORIDIUM PARVUM BY DOMESTIC WASHING 
METHODS, COMBINING CONSUMER BEHAVIOUR 
ANALYSIS AND EXPERIMENTAL APPROACHES
Alessandra Barlaam1, Antonella Cammarelle1, Ilenia Tavano2, 
Nicola Toscanelli1, Giovanni Giuseppe Normanno1, Rosaria 
Viscecchia1, Lucy Jane Robertson3, Biagia De Deviitis1, 
Annunziata Giangaspero1
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INTRODUCTION. Ready-to-eat (RTE) salads are widely con-
sumed in Italy and, although they are sold as pre-washed and 
intended for direct use, are frequently re-washed in domestic 
settings. Studies across Europe, including Italy, have reported 
contamination of RTE salads with protozoan parasites, such as 
Cryptosporidium spp. oocysts (Caradonna et al., 2017. Food 
Microbiol., 67:67–75; Barlaam et al., 2022. Int J Food Micro-
biol., 370:109634). Given their high resistance, low infectious 
dose, and involvement in outbreaks linked to the consumption 
of leafy greens, such contamination represents a significant 
risk within the fresh produce supply chain (Bujila et al., 2024. 
Epidemiol Infect., 152:e140). This study aimed to evaluate the 
effectiveness of domestic washing methods in removing Cryp-
tosporidium parvum oocysts from RTE salads, integrating a 
consumer behaviour analysis with an experimental study.
MATERIALS AND METHODS. A national computer-assisted web 
interview (CAWI) was administered to Italian RTE salad con-
sumers aged ≥18 years. Data were analysed using descriptive 
statistics to identify consumer habits and the most representa-
tive washing methods for experimental testing, while binary lo-
gistic regression was used to identify determinants influencing 
consumers’ decision to re-wash RTE salads. Experimentally, 
RTE salad samples were spiked with 2 × 10⁶ C. parvum oocysts 
and washed using the most representative washing methods 
identified in the survey. Positive and negative controls were in-
cluded. Samples underwent concentration, DNA extraction, 
and real-time PCR to compare parasite load before and after 
each washing method. Numerical reduction of oocysts was as-
sessed using a standard curve.
RESULTS AND CONCLUSION. Out of 1,039 respondents, 714 
met the inclusion criteria. Among them, 271 (38%) reported 
re-washing RTE salads. The most common washing methods 
were water alone (75.6%), sodium bicarbonate (19.9%), and 
sodium hypochlorite (3.0%), used either alone or in combination 
(1.5%). Binary logistic regression identified area of residence (β 
= 0.384; p < 0.001) and occupation (β = −0.264; p = 0.003) as 
significant socio-economic predictors of washing behaviour, 
together with individual traits such as trust in food labels (β = 
−0.395; p < 0.001) and adherence to nutritional and medical 
recommendations (β = −0.304; p = 0.023). Under experimen-
tal conditions, all washing methods reduced C. parvum con-
tamination. The highest removal was observed with the com-
bination of sodium hypochlorite and sodium bicarbonate (1.96 
log₁₀ reduction). Sodium hypochlorite and sodium bicarbonate 
alone resulted in log₁₀ reductions of 1.55 and 1.32, respectively, 
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ent assemblages depending on the analysed locus (Cacciò et 
al., 2008. Mol Biochem Parasitol., 160:75–80). The detection 
of predominantly host-adapted genotypes, alongside the pres-
ence of the zoonotic Assemblage B, highlights the potential role 
of owned cats as reservoirs of enteric protozoa of public health 
relevance and underlines the need for integrated One Health 
surveillance strategies.

UNCOVERING CRYPTOSPORIDIUM SPP. AND GIARDIA 
DUODENALIS IN HOUSEHOLD CATS: A MOLECULAR 
SURVEY FROM SOUTHERN ITALY
Alessandra Barlaam1, Paola Pepe2, Daniela Anna Pia 
Buondioli3, Francesca Miano3, Giovanni Giuseppe Normanno1, 
Laura Rinaldi2, Annunziata Giangaspero1
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INTRODUCTION. Cryptosporidium spp. and Giardia duode-
nalis are common enteric protozoa of companion animals with 
recognized zoonotic potential. Given the environmental per-
sistence of oo-/cysts and their low infectious dose, the close 
interaction between humans and pets may lead to transmission 
through direct contact and/or contamination of the domestic 
environment. Although host-adapted species and assemblages 
predominate, zoonotic ones may also occur. In Italy, data on the 
molecular epidemiology of these parasites in feline populations 
are heterogeneous and limited, with a paucity of information 
on owned cats. This study aimed to investigate the occurrence 
and characterize Cryptosporidium spp. and G. duodenalis in 
household cats from Apulia (Southern Italy).
MATERIALS AND METHODS. Between January 2024 and Feb-
ruary 2025, 298 fecal samples from owned cats were collected 
across the six provinces of Apulia. Owners completed a ques-
tionnaire regarding their cat’s lifestyle and clinical history and 
signed an informed consent form. Genomic DNA was extract-
ed and detection of Cryptosporidium spp. and G. duodenalis 
was performed by real-time PCR. Positive samples were further 
analysed by nested PCR targeting the 18S rDNA and β-giardin 
genes, followed by sequencing for species and assemblage 
identification.
RESULTS AND CONCLUSION. Overall, 28 out of 298 (9.39%) 
samples tested positive: Cryptosporidium spp. was detect-
ed in 8/298 (2.68%) samples and G. duodenalis in 20/298 
(6.71%). Twenty-five out of 28 (89.28%) positive cats cohabit-
ed with other cats and/or dogs, and in one case also with farm 
animals; 12/28 (42.85%) had diarrhea, and 10/28 (35.71%) 
had an outdoor or mixed lifestyle. Seven out of eight Crypto-
sporidium isolates were identified as Cryptosporidium felis. 
Giardia Assemblage B was detected in 16 samples and Assem-
blage F in two out of 20 samples, all showing >99% homology 
with reference sequences; three sequences, one belonging to 
Cryptosporidium and two to Giardia, were not interpretable. 
Cryptosporidium felis is largely host-specific; however, it has 
also been reported in humans and is capable of infecting them, 
particularly children and immunocompromised individuals in 
low-income countries. Giardia Assemblage F mainly infects 
cats and has only sporadically been reported in humans, with 
no confirmed zoonotic transmission. Although the dominant 
assemblages infecting cats are typically F and A, Assemblage 
B has also been reported in cats and may be associated with 
coprophagy or spillback transmission from humans (Barbosa 
et al., 2023. Curr Res Parasitol Vector-Borne Dis., 4:100158). 
Moreover, in the present study, samples were sequenced at 
only one genetic locus, and discrepancies between loci have 
previously been reported, with Giardia isolates showing differ-
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DETECTION OF ENTEROCYTOZOON BIENEUSI AND 
BLASTOCYSTIS SP. IN PIGS AND DRINKING WATER: 
EVIDENCE FROM INTENSIVE FARMS IN NORTHERN ITALY
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INTRODUCTION. Gastrointestinal parasites remain a major 
challenge in intensive pig farming, requiring integrated manage-
ment to ensure biosecurity, productivity, and animal welfare. In 
Italy, pig production is mainly based on indoor systems, where 
infections are often subclinical and underestimated despite 
their negative impact. They are frequently underdiagnosed and 
rarely included in differential diagnoses of gastrointestinal dis-
orders. Among these, microsporidia and protists are ubiquitous 
and increasingly recognized as emerging pathogens in animals 
and humans, mainly transmitted via the fecal–oral route through 
contaminated food and water. However, data on their circulation 
in intensive systems are still limited. This study investigated the 
prevalence of Enterocytozoon bieneusi and Blastocystis sp. 
in pigs and drinking water from three farms, assessing their oc-
currence and the potential role of water as a source of infection.
MATERIALS AND METHODS. Three pig farms with different 
production systems (breeding, farrow-to-finish, and fattening), 
located in Mantua (Italy), were selected. Seasonal sampling is 
ongoing (February–October 2026; one sampling per season), 
with 20 fresh fecal samples collected per farm at each time 
point across all animal categories present. In parallel, at each 
sampling time point, 10 L of water were collected from the well 
supplying drinking water to the animals on each farm. Farm 
management data were also recorded. To date, 60 fecal sam-
ples and three water samples have been analysed. DNA was 
extracted from fecal and water samples and analysed by PCR 
for E. bieneusi and Blastocystis sp.
RESULTS AND CONCLUSION. Enterocytozoon bieneusi was 
detected only in the farrow-to-finish and fattening farms. In the 
farrow-to-finish farm, positive animals were identified in all cat-
egories (P = 75%), including pigs at the beginning of the fattening 
cycle, although prevalence decreased as the production cycle 
progressed. In the fattening farm, 95% of the animals tested 
positive. All isolates from both farms were assigned to zoonotic 
Group 1. Water collected from the well supplying drinking wa-
ter tested positive for E. bieneusi only at the fattening farm, 
with genotypes matching those identified in animals from the 
same location. Blastocystis sp. was detected in all three farms, 
with prevalences of 10% in the breeding farm, 75% in the far-
row-to-finish farm, and 100% in the fattening farm. Subtyping 
analysis is currently ongoing. Water samples were negative for 
Blastocystis sp. These findings indicate the circulation of E. bi-
eneusi and Blastocystis sp. in pig farms and suggest a poten-
tial role of water as a source of exposure. The results highlight 
the need for integrated fecal and environmental monitoring and 
improved biosecurity, particularly in farms using untreated wa-
ter sources. Ongoing sampling and molecular analyses will help 
clarify transmission pathways and zoonotic potential, as well as 
assess the relationship between water contamination and the 
observed positive results.

FIRST REGIONAL EG95 VACCINATION PROGRAMME 
AGAINST CYSTIC ECHINOCOCCOSIS IN EUROPE: IMPACT 
ON CYSTIC ECHINOCOCCOSIS IN LIVESTOCK, DOGS AND 
HUMANS
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INTRODUCTION. Cystic echinococcosis (CE) remains a signif-
icant zoonotic disease in Mediterranean regions (Casulli et al., 
2019. Trends Parasitol., 35:663–664). Vaccination of interme-
diate hosts with the recombinant EG95 antigen has demon-
strated high efficacy in experimental trials conducted in New 
Zealand, Australia, China, Argentina, Chile, Iran, and Morocco 
(Poggio et al., 2024. Parasitol., 151:1401–1405; Lightowlers et 
al., 2021. Int J Parasitol., 51:1167–1192; Amarir et al., 2021. 
PLoS Negl Trop Dis., 15:e0009253). However, no structured 
vaccination programme had previously been implemented in 
Europe.
MATERIALS AND METHODS. The first European regional vac-
cination programme against CE, based on EG95 immunisation 
of sheep, was evaluated within a comprehensive One Health 
framework integrating dog diagnosis and deworming, slaughter-
house surveillance, hospital discharge record (HDR) analysis, 
and outreach activities. Temporal trends in animal and human 
epidemiological indicators were compared between pre-vacci-
nation (2018–2021) and post-vaccination (2022–2025) periods.
RESULTS AND CONCLUSION. The number of vaccinated farms 
increased from 184 to 217 and vaccinated sheep from 1,901 to 
2,313 during the study period, indicating progressive programme 
consolidation and stakeholder compliance. Slaughterhouse 
data showed a reduction in cyst prevalence across livestock 
species, consistent with decreased transmission pressure. 
Dog surveillance indicated a significant reduction in Taeniidae 
egg shedding, suggesting reduced environmental contamina-
tion. HDR analysis demonstrated a significant 38% reduction 
in CE-related hospitalisation incidence in the post-vaccination 
period (IRR = 0.62; 95% CI 0.50–0.77; p < 0.001), with incidence 
declining from 0.68 to 0.34 per 100,000 inhabitants. The tem-
poral concordance between increasing vaccination coverage 
and declining animal and human indicators supports the effec-
tiveness of the integrated strategy. This study provides the first 
field-based evidence from Europe supporting the effectiveness 
of EG95 vaccination as part of an integrated CE control strategy. 
Sustained vaccination coverage, combined with definitive host 
control and continuous surveillance, appears essential to con-
solidate achieved reductions and prevent resurgence of trans-
mission. These findings support intermediate host vaccination 
as a structural component of CE control programmes in endem-
ic European settings.
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surveillance and responsible pet ownership strategies.
FUNDING: PRIN PNRR 2022 P2022EHFA9.
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INTRODUCTION. Children represent a vulnerable population 
due to hand-to-mouth behaviors, outdoor exposure, and con-
tact with animals. School-based health education is recog-
nized as a cornerstone in control strategies for neglected zoo-
notic diseases, but traditional educational models often fail to 
induce sustained behavioral change. Edutainment integrates 
cognitive and emotional learning processes (“warm cognition”), 
enhancing memory consolidation and long-term retention. The 
PRIN PNRR project “Carefree with our pets” aimed to expand 
the edutainment framework to a broader spectrum of pet-asso-
ciated parasitic infections, integrating educational intervention 
with environmental and veterinary epidemiological assessment 
within a One Health perspective.
MATERIALS AND METHODS. The study was conducted from 
2023 to 2026 in Sardinia and Sicily (Italy), across urban, peri-ur-
ban, and rural settings. The intervention was based on the de-
velopment and delivery of standardized edutainment materials, 
including comic booklets, animated videos, teacher guides, 
multilingual brochures, and interactive quizzes, used during 
school-based educational sessions. Students’ knowledge was 
assessed through structured questionnaires administered be-
fore and after the intervention. In parallel, parasitological sur-
veys were performed on pets owned by participating children 
and on environmental fecal samples collected using a GIS-
based approach. All samples were analysed using qualitative 
Wisconsin and Baermann techniques.
RESULTS AND CONCLUSION. A total of 1,137 primary school 
students participated in the study (617 in Sardinia and 520 in 
Sicily), with 968 completed questionnaires. In Sardinia, 49 com-
panion animals (21 dogs and 28 cats) were examined, of which 
4.1% tested positive for gastrointestinal parasites, including 
hookworms and Trichuris spp. In Sicily, 52 pets (32 dogs and 
20 cats) were examined, and all tested negative. Overall, 320 
fecal samples were collected from public parks, with 7.8% test-
ing positive for intestinal parasites. In Sardinia, 160 samples 
showed an overall prevalence of 6.25%. In Sicily, 160 samples 
exhibited a higher overall prevalence (9.4%), reaching 15.5% in 
rural settings. The identified parasites included Toxocara canis, 
hookworms, Giardia duodenalis, Trichuris vulpis, and Eucol-
eus aerophilus. The edutainment-based approach resulted in 
effective knowledge transfer and active student participation, 
as demonstrated by questionnaire outcomes. This One Health 
edutainment-based intervention significantly improved zoonot-
ic awareness among primary school children in endemic Medi-
terranean settings. Integration of educational activities with en-
vironmental and veterinary assessment contextualized learning 
outcomes within measurable zoonotic exposure pathways. The 
persistence of environmental contamination underscores the 
importance of combining preventive education with veterinary 
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for Campylobacter and Giardia. These preliminary findings 
demonstrate the circulation of all three index pathogens in both 
human populations and wastewater, underscoring their signif-
icant public health relevance. However, further investigations 
are needed to clarify whether water contamination originates 
primarily from human or animal sources, within a One Health 
framework integrating human, animal, and environmental 
health. Overall, these findings provide important evidence to 
support targeted preventive measures and represent a strong 
basis for informing and prioritizing public health policies in the 
study area.

INTEGRATED SURVEILLANCE OF ENTERIC PATHOGENS 
IN HUMAN POPULATIONS AND WASTEWATER UNDER 
CLIMATE STRESS: FIRST INSIGHTS FROM THE SPRINGS 
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INTRODUCTION. Diarrhoeal diseases, caused by bacteria, pro-
tozoa, and viruses, are strongly linked to contaminated water 
and remain a leading cause of mortality in children under five 
worldwide (WHO, 2024). Climate change is expected to fur-
ther influence their epidemiology, posing additional challenges 
for public health systems. In this context, the SPRINGS proj-
ect (www.springsproject.eu) investigates the interactions 
between climate change and waterborne diarrhoeal diseases 
across four sites in Africa and Europe. This study focuses on the 
Italian case, presenting first-year results on the prevalence of 
three index pathogens—Campylobacter, Cryptosporidium, 
and Giardia—in different population groups and in wastewater, 
integrating human and environmental data to assess pathogen 
circulation.
MATERIALS AND METHODS. Surveillance started in February 
2025 and was conducted across three health centres in the 
Campania region, targeting distinct patient groups: children 
(AORN Santobono Pausilipon), adults (Azienda Ospedaliera 
dei Colli – Cotugno Hospital), and migrants (WHO CC ITA-116). 
From each site, a maximum of 25 diarrhoeal cases per quarter 
were randomly selected and stool samples were analysed by 
qPCR (Allplex™ Gastrointestinal Panel Assay, SeeGene) for the 
index pathogens. Wastewater monitoring was carried out at a 
treatment plant located in Caserta province. Water samples 
were collected monthly, with additional sampling during rainfall 
events. One aliquot of each sample was analysed using stan-
dardized methods (EPA Method 1623 for Giardia and Crypto-
sporidium, ISO 10272 for Campylobacter), while a second 
aliquot was processed by qPCR for molecular detection of the 
index pathogens.
RESULTS AND CONCLUSION. Surveillance activities showed 
that 11.17% (22/197) of the analysed samples tested positive 
for at least one index pathogen. Among these, Campylobacter 
and Cryptosporidium were more frequently detected in the 
adult population, with prevalences of 7.6% and 6.3%, respec-
tively. In contrast, Giardia was more prevalent among migrants, 
reaching 9.6%. Overall, these pathogens were less frequent-
ly detected in the pediatric population. Regarding wastewater 
monitoring, an overall increase in pathogen detection was ob-
served during rainfall events, with a particularly marked rise 

http://www.springsproject.eu
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INTRODUCTION. In the Emilia-Romagna Region (RER), Leish-
mania infantum circulates in sand flies and vertebrate hosts, 
causing visceral (VL) and tegumentary leishmaniasis (TL) in 
humans. While dogs are traditionally considered the main res-
ervoir, this paradigm has been questioned in RER, where atyp-
ical epidemiological patterns have been described (Rugna et 
al., 2018. PLoS Negl Trop Dis., 12:e0006595). Recent studies 
have documented widespread detection of L. infantum DNA 
in wildlife, suggesting a multi-host sylvatic cycle (Taddei et al., 
2022. Pathogens., 11:1308). This study aimed to investigate 
the genetic placement of wildlife-derived strains within known 
transmission clusters.
MATERIALS AND METHODS. A total of 40 L. infantum DNA 
samples from wild mammals were genotyped by multilocus mi-
crosatellite typing (MLMT, 15 loci) from a larger set of PCR-pos-
itive samples collected in RER between 2021 and 2024. Data 
were integrated with 133 previously characterized strains from 
humans, dogs, and sand flies. A clone-corrected dataset was 
generated (n = 144). Bayesian clustering analysis (STRUCTURE) 
was used to assign wildlife-derived strains to previously identi-
fied L. infantum populations.
RESULTS AND CONCLUSION. Wildlife-derived samples includ-
ed roe deer (n = 26), foxes (n = 8), hares (n = 5), and one wolf. 
Genotyped samples were distributed across three provinces: 
Forlì-Cesena (FC, n = 22), Bologna (BO, n = 13), and Modena 
(MO, n = 5). In the clone-corrected dataset, wildlife-derived 
strains were mainly assigned to population (Pop) B (n = 20) and 
PopC (n = 19), corresponding to VL- and TL-associated clusters, 
respectively, while only one fox-derived strain was assigned to 
the canine-associated PopA. PopC was predominantly asso-
ciated with roe deer (n = 17), whereas PopB included multiple 
host species (6 foxes, 5 hares, and 9 roe deer). A partial spa-
tial pattern was observed, with PopC more represented in FC 
and PopB in BO and MO; when restricting the analysis to roe 
deer, a residual spatial signal was still detectable. However, 
genotyped samples represented only a subset of PCR-posi-
tive wildlife samples, as MLMT was successful only in samples 
with lower qPCR Ct values; therefore, spatial patterns should 
be interpreted cautiously. In the non-clone-corrected dataset, 
identical genotypes were observed across host species, includ-
ing two fox-derived strains: one identical to a VL strain (PopB) 
and one identical to a canine strain (PopA), suggesting sharing of 
parasite genotypes among wildlife, humans, and dogs. Overall, 
these results indicate that wildlife-derived L. infantum strains 
cluster within parasite populations associated with human in-
fection. Although reservoir competence cannot be inferred, 
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INTRODUCTION. Recurrent cases of bovine cysticercosis (BC), 
caused by the larval stage of Taenia saginata, have been report-
ed in Piedmont (North-West Italy). Although the public health im-
pact of BC is limited, persistent infestations result in significant 
economic losses for farmers. However, identifying the source of 
infection is often challenging, thereby complicating epidemiolog-
ical investigations. This study describes an integrated investiga-
tion of a BC outbreak to identify potential exposure pathways.
MATERIALS AND METHODS. Between August 2024 and Febru-
ary 2025, repeated cases of bovine cysticercosis were reported 
by the Veterinary Services of the Local Health Authority (ASL 
CN1) in a beef finishing farm in the province of Cuneo (Pied-
mont, Italy). An epidemiological questionnaire was adminis-
tered to collect data on herd management, feeding practices, 
water supply, manure handling, and human-related risk factors. 
A total of 78 bovine hearts found positive during routine meat 
inspection were collected and systematically sliced at 0.5–1 
cm intervals. Detected lesions were classified as viable, degen-
erated, or calcified and subjected to PCR amplification of the 
mitochondrial cox1 gene (1860 bp), followed by sequencing of 
a subset of lesions. Serological monitoring was performed on a 
batch of 45 newly introduced cattle using an antigen-detection 
ELISA at three time points: entry (T0), three months post-entry 
(T1), and at slaughter (T2). All farm workers were screened by 
copro-PCR targeting T. saginata. Environmental samples (wa-
ter, bedding, unifeed, and corn silage) were collected over four 
consecutive days, pooled to increase representativeness, and 
tested for T. saginata DNA by PCR.
RESULTS AND CONCLUSION. The farm was characterised by 
family-run management with occasional external staff, an in-
tensive loose-housing beef system, and proximity (≈3 km) to a 
municipal wastewater treatment plant, recognised as potential 
risk factors in the literature. Of the 78 hearts examined, 55 had 
only degenerated lesions, 12 only calcified lesions, 1 only viable 
cysts, 5 had both viable and degenerated lesions, and 5 had de-
generated and calcified lesions. All morphologically classified 
lesions tested positive for T. saginata by PCR, and sequencing 
of 12 samples showed 98–100% identity with reference se-
quences in GenBank. Serology identified 5 antigen-positive an-
imals at T0 (11%), increasing to 14 at T1 (31%) and decreasing 
to 6 at T2 (13%), suggesting exposure both before and after farm 
entry. Copro-PCR detected one infected worker, successfully 
treated with niclosamide and negative at follow-up. All envi-
ronmental samples tested negative for T. saginata DNA. These 
findings indicate active transmission within the farm, support-
ed by the detection of a human case. Despite negative environ-
mental PCR results, intermittent or undetected environmental 
contamination cannot be excluded. This integrated One Health 
approach can improve the interpretation of recurrent BC cases 
and support targeted risk assessment and control strategies in 
intensive beef systems.
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TSETSE ERADICATION AND LIVESTOCK PRODUCTIVITY: A 
SUCCESSFUL STRATEGY FROM THE NIAYES REGION
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INTRODUCTION. The eradication of tsetse flies (Glossina spp.) 
in the Niayes region of Senegal demonstrates the effectiveness of 
an integrated pest management strategy initiated in 2003 by the 
DSV in collaboration with the IAEA. Tsetse-transmitted animal 
trypanosomosis represents a major economic burden across Af-
rica, with losses estimated at billions of dollars annually.
MATERIALS AND METHODS. The project combined insecti-
cide-treated traps with the Sterile Insect Technique (SIT). The 
DSV-ISRA-CIRAD-IAEA partnership operated through adaptive 
management, with monthly adjustments based on field data. 
GIS-guided aerial release of irradiated sterile males was imple-
mented across target areas.
RESULTS AND CONCLUSIONS: The intervention achieved to-
tal eradication in the primary target area by 2012 and >99% re-
duction in secondary blocks by 2016. The strategy successfully 
interrupted the transmission of animal trypanosomosis without 
compromising biodiversity, facilitating a transition from trypa-
notolerant to high-yield cattle breeds. Economic analyses esti-
mated annual benefits of €2,800/km² against eradication costs 
of €6,400/km². This successful model received international 
recognition and is currently being exported to Ethiopia and other 
African countries through PATTEC.

previous studies reporting widespread infection in wildlife and 
vectors support the presence of interconnected transmission 
cycles (Taddei et al., 2022. Pathogens., 11:1308; Calzolari et 
al., 2019. Microorganisms., 7:644). These findings may have 
important implications for surveillance and control strategies in 
endemic areas. 
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INTRODUCTION. In Tunisia, Leishmania (L.) infantum circu-
lation occurs in diverse ecological landscapes, ranging from 
sub-humid northern regions considered highly endemic to the 
arid pre-Saharan zones, previously regarded as L. infantum-free 
areas (Aoun & Bouratbine, 2014). While bioclimatic factors are 
known to influence vector ecology, their specific impact on the 
biological expression and parasitic density within the canine 
reservoir requires further characterization. This study aimed to 
investigate variations in infection profiles and parasitic loads in 
dogs from two bioclimatic zones: the sub-humid North-West 
(Béja) and the arid South-East (Tataouine).
MATERIALS AND METHODS. A total of 67 dogs were evaluated 
in Béja (n = 42) and Tataouine (n = 25). The infectious status was 
assessed through clinical examination, serology (IFAT/ELISA), 
and quantitative real-time PCR (qPCR) targeting lymph nodes 
and blood to determine parasitic loads.
RESULTS AND CONCLUSION. The highest infection prevalence 
was recorded in Béja, where serological prevalence reached 
40.5% (17/42) compared with 31% by qPCR (13/42). In this 
region, elevated antibody titers were strongly correlated with a 
high frequency of clinical signs, such as weight loss and lymph 
node enlargement. Parasitic loads in Béja were very high, reach-
ing 5.5 × 10⁵ parasites/mL. In contrast, Tataouine, an arid zone 
with lower human and canine population densities, showed a 
prevalence of 16% by qPCR (4/25). This area was character-
ized by a paucisymptomatic profile and a notably low humoral 
response, with only 8% seropositivity (2/25). Parasitic loads 
in Tataouine did not exceed 60 parasites/mL. These findings 
suggest that the biological expression of L. infantum in the ca-
nine reservoir is associated with the bioclimatic context. The 
sub-humid environment is characterized by a higher frequency 
of symptomatic infections, whereas the arid climate is asso-
ciated with a paucisymptomatic and serologically silent state. 
These results highlight the importance of adapting surveillance 
strategies to the local ecosystem, particularly through the use of 
molecular tools in arid zones to identify asymptomatic carriers.

DOGS INVOLVED IN ANIMAL ASSISTED INTERVENTIONS: 
OCCURRENCE OF PARASITES WITH ZOONOTIC 
POTENTIAL AND RISK FACTORS RELATED TO DAILY 
MANAGEMENT
Elisabetta Ferraro1, Marika Grillini1, Daniela Pasotto1, Carlotta 
Valente1, Patrizia Danesi2, Barbara Contiero1, Federica Marcer1, 
Giulia Simonato1

1University of Padova, Department of Animal Medicine, 
Production and Health, Padova, Italy; 2Istituto Zooprofilattico 
Sperimentale delle Venezie, Legnaro, Italy
Keywords: Animal-Assisted Interventions (AAIs); Zoonotic 
parasites; Therapy dog health monitoring

INTRODUCTION. During Animal-Assisted Interventions (AAIs), 
close contact between therapy dogs and human beneficiaries is 
common and encouraged, as it facilitates the establishment of a 
positive therapeutic relationship and promotes psychophysical 
benefits. Nevertheless, this close contact may pose potential 
risks for both dogs and humans, as bidirectional transmission of 
pathogens can occur, particularly when interventions take place 
in healthcare settings and involve vulnerable patient popula-
tions. This study aims to verify the presence of potential zoonot-
ic intestinal parasites in dogs involved in AAIs, evaluate potential 
risk factors related to their daily management, and provide data 
to structure standardized diagnostic sanitary protocols and pre-
ventive actions to minimize infections, avoid transmission, and 
guarantee both animal and human health.
MATERIALS AND METHODS. A population of clinically healthy 
adult dogs currently active in AAIs was screened for intestinal 
parasites on individual fecal samples. Tests included copromi-
croscopy, Giardia duodenalis and helminth coproantigen tests 
(Giardia SNAP® test and Fecal DX, IDEXX Laboratories), and 
molecular analyses (SSU-rRNA and β-giardin genes) on Giar-
dia-positive samples for assemblage identification. Owners/
handlers completed structured questionnaires regarding daily 
dog management. Laboratory and questionnaire data were sta-
tistically analysed to identify potential risk factors (Chi-squared/
Fisher’s exact tests).
RESULTS AND CONCLUSION. Twenty-four (21.2%) out of 113 
dogs tested positive by copromicroscopy: 11 (9.7%) for Giar-
dia spp., 10 (8.8%) for Toxocara spp., and 3 (2.7%) for ancy-
lostomatids. The Giardia antigen test confirmed copromicros-
copy results and detected two additional positive dogs. All 13 
G. duodenalis-positive samples were molecularly identified as 
belonging to the canine C-assemblage. The helminth coproanti-
gen test confirmed one dog positive for Toxocara canis and two 
positives for ancylostomatids, revealing the coprophagic atti-
tude of dogs. Statistical analysis showed associations between 
Giardia infection and lifestyle factors, including limited outdoor 
activities (i.e., dogs without opportunities for free walking) and 
attendance at dog parks. The presence of zoonotic helminths 
and protozoa underscores the importance of dog health moni-
toring and promotes more effective daily management. Devel-
oping standardized sanitary guidelines is crucial for mitigating 
risks and ensuring the safety of animals and all participants in 
AAI settings.
FUNDING: Supported by MAPS Department, University of Pa-
dova, Italy (2024MAPS1SIDPROGETTI-00040).
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INTRODUCTION. Giardia duodenalis is a widespread intesti-
nal parasite causing giardiasis in humans and animals, yet host–
pathogen interactions remain incompletely understood. In par-
ticular, the virulence characteristics of different G. duodenalis 
assemblages and the potential role of Giardia-infecting viruses 
have not been systematically compared in non-cancerous in-
testinal cell models. This study aimed to employ the porcine 
IPEC-J2 cell line as a non-transformed in vitro system to inves-
tigate the effects of G. duodenalis infection on intestinal barrier 
and tight junction integrity.
MATERIALS AND METHODS. Assemblages A and E, as well as 
an assemblage E strain infected with the specific Giardiavirus 
(GLV), were compared. Confluent IPEC-J2 monolayers were 
subjected to apical infection at a multiplicity of infection (MOI) 
of 3:1 and incubated for different time periods. To assess barrier 
disruption and permeability, transepithelial electrical resistance 
(TEER) and Lucifer yellow permeability assays were performed, 
while parasite burden was quantified by direct cell counting. 
Tight junction protein localization and expression were exam-
ined by confocal immunofluorescence microscopy.
RESULTS AND CONCLUSION. Infection with both assemblages 
led to a significant reduction in TEER values and an increase in 
permeability compared with controls, indicating disruption of 
the epithelial barrier. Confocal imaging confirmed alterations 
in tight junction proteins. Differences in parasite colonization 
were observed among the tested specimens, revealing distinct 
outcomes associated with assemblages A and E. These findings 
demonstrate that the porcine IPEC-J2 cell line represents a suit-
able in vitro model for animal giardiasis and provides a valuable 
platform to improve understanding of disease pathogenesis as-
sociated with host-specific and zoonotic Giardia assemblages.

SEROPREVALENCE IN SICILY AND HOSPITALIZATION 
RECORDS IN ITALY: PRELIMINARY MAPPING OF 
ANISAKIASIS TRENDS AT LOCAL AND NATIONAL LEVEL
Serena Cavallero1, Ilaria Bellini1, Simona Gabrielli1, Ettore 
Napoli2, Gabriella Gaglio2, Stefano D’Amelio1

1Department of Public Health and Infectious Diseases, 
Sapienza University of Rome, Italy; 2Department of Veterinary 
Sciences, University of Messina, Messina, Italy
Keywords: Anisakiasis, IgG serology, population exposure

INTRODUCTION. The zoonotic disease anisakiasis may be as-
sociated with clinical manifestations ranging from acute gastro-
intestinal symptoms to allergic reactions, although many infec-
tions remain asymptomatic, leading to underestimation of its 
epidemiological burden (Bao et al., 2017. Sci Rep., 7:43699). 
In Japan, where clinical awareness and case numbers are both 
high, the annual incidence is reported to be around 20,000 cas-
es (Sugyiama et al., 2022. Emerg Infect Dis., 28:2105). In recent 
years, anisakiasis has gained increasing attention due to the 
rising consumption of raw fish. Despite this, anisakiasis is still 
underdiagnosed, and population exposure is likely higher than 
reported clinical cases. Serological markers, such as anti-Ani-
sakis IgG, may help to better estimate population exposure. 
This study aimed to assess the seroprevalence of anti-Anisakis 
IgG in presumably healthy donors from Sicily, an area where the 
consumption of raw or marinated fish is very common, and to 
integrate this evidence within the framework of national hospital 
discharge records (HDRs) data from the last decade.
MATERIALS AND METHODS. Serum samples were obtained 
from volunteers residing along the southeastern coasts of Sicily 
(n = 184) who were undergoing blood collection for other clinical 
purposes, following informed consent. Samples were analysed 
using a commercial Anisakidae IgG ELISA kit (Bordier Affinity 
Products). In parallel, HDRs reporting ICD-9/10/11 codes for 
anisakiasis (i.e., ICD-10 code B81.0; ICD-11 code 1F61) from 
2015 to 2024 were retrieved from the Italian Ministry of Health, 
exclusively in aggregated form.
RESULTS AND CONCLUSION. Eighteen out of 184 samples 
(9.78%) tested positive for anti-Anisakis IgG, in line with sero-
prevalence data available in the scientific literature for similar 
settings (González-Rodríguez et al., Antibodies., 2025). Among 
positive subjects, 7 were males (median age 45 years; range 10–
86) and 11 were females (median age 61 years; range 26–83). 
HDR analysis identified a total of 145 hospitalized cases over 
the study period (72 males and 73 females), corresponding to 
an estimated average annual incidence rate of approximately 
1 per 4 million inhabitants per year. Age distribution showed 
61 cases in individuals aged ≤56 years and 84 cases in those 
aged ≥60 years. The seroprevalence of anti-Anisakis IgG in the 
presumably healthy population appears high despite the low 
number of hospitalizations for anisakiasis recorded during the 
same decade, confirming that exposure to the parasite or its an-
tigens is substantially underestimated (Heffler et al., 2016. Ann 
Allergy Asthma Immunol., 116(2):146). A decrease in HDRs 
was observed compared with the period 2005–2015 (Cavallero 
et al., PLoS One). However, the retrieved data were only avail-
able in aggregated form, limiting more detailed analyses (e.g., 
regional stratification). These preliminary findings indicate that 
Anisakis infection is likely far more widespread than clinically 
recognized, highlighting the need for improved diagnosis and 
more accurate epidemiological assessment.
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ANALYSIS OF CANINE INTESTINAL PARASITES
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INTRODUCTION. Dogs are commonly infected with several in-
testinal parasites. Some of them, e.g., roundworms (Toxocara 
canis), hookworms (Ancylostoma spp.), tapeworms (e.g., 
Echinococcus granulosus, Dipylidium caninum), and pro-
tozoa (e.g., Giardia) may be of public health concern. Infected 
dogs shed parasitic elements in their feces, contributing to en-
vironmental contamination and increasing the risk of infection 
for animals and humans. Regular fecal examinations and appro-
priate antiparasitic treatments, in accordance with European 
Scientific Counsel on Companion Animal Parasites (ESCCAP) 
guidelines, are essential to safeguard the health of both animals 
and humans.
MATERIALS AND METHODS. The results of copromicroscopic 
examinations performed on canine fecal samples from January 
2024 to March 2026, during the routine activity of the Labora-
tory of Parasitology and Parasitic Diseases of the University of 
Teramo, are presented here. A total of 3,205 individual fecal 
samples from privately owned (n = 2,218) and shelter (n = 987) 
dogs were examined. All samples were analysed by flotation 
and, among them, 513 samples were also tested by sucrose 
concentration for the detection of Giardia cysts. The enrolled 
dogs ranged in age from 1 month to 16 years, with a median age 
of 4 years. Overall, 1,677 and 1,528 dogs were ≤4 and >4 years 
old, respectively.
RESULTS AND CONCLUSION. Of the 3,205 samples analysed 
by flotation, 825 (25.7%) tested positive for at least one intes-
tinal parasite. Roundworms, hookworms, whipworms, tape-
worms, and coccidia were detected in 7%, 15.5%, 10.2%, 0.1%, 
and 1% of the samples, respectively. Among the 2,218 privately 
owned dogs, 146 (6.6%), 307 (13.8%), and 185 (8.3%) tested 
positive for roundworms, hookworms, and whipworms, respec-
tively. Among the 987 shelter dogs, 79 (8%), 191 (19.4%), and 
141 (14.3%) tested positive for roundworms, hookworms, and 
whipworms, respectively. Eighty-eight (17.2%) of the samples 
examined by sucrose concentration were positive for Giardia, 
belonging to 19 privately owned and 69 shelter dogs. Over-
all, the highest positivity rates for roundworms, hookworms, 
whipworms, and Giardia were observed in dogs aged ≤4 years 
(4.4%, 9.4%, 5.4%, and 11.3%, respectively) compared with 
dogs aged >4 years (2.7%, 6.2%, 4.8%, and 5.8%, respective-
ly). These data indicate that intestinal helminths and protozoa, 
including potentially zoonotic species, are widespread in both 
privately owned and shelter dogs. This scenario highlights the 
need for increased awareness among veterinary practitioners 
and the implementation of appropriate hygiene and parasite 
management measures. Regular fecal examinations and tai-
lored control strategies are pivotal to reducing environmental 
contamination, improving animal health, and minimizing the risk 
of zoonotic transmission of intestinal parasites.

INTESTINAL AND RESPIRATORY PARASITES DIAGNOSED 
IN PRIVATELY OWNED AND SHELTER CATS IN ITALY OVER 
A TWO-YEAR PERIOD (2024–2026)
Ilaria Lallone, Barbara Paoletti, Simone Morelli, Donatella 
Damiani, Raffaella Iorio, Donato Traversa, Chiara Astuti, Angela 
Di Cesare
Department of Veterinary Medicine, University of Teramo, Italy
Keywords: Feline endoparasites, copromicroscopic exam-
ination, zoonotic parasites

INTRODUCTION. Intestinal and respiratory endoparasites are 
common in domestic cats, with infection rates varying mainly 
according to age and lifestyle. They can significantly impact fe-
line health and welfare, and some are of public health concern, 
including protozoa (e.g., Giardia), nematodes (e.g., Toxocara 
cati, Capillaria aerophila), and cestodes (e.g., Dipylidium 
caninum). Therefore, routine monitoring and regular parasite 
management in domestic cats are essential to ensure early 
detection, effective control, and protection of both animal and 
human health.
MATERIALS AND METHODS. Data from copromicroscopic ex-
aminations of 865 individual feline samples, performed from 
January 2024 to March 2026 at the Laboratory of Parasitology 
and Parasitic Diseases of the University of Teramo, were retro-
spectively analysed. The enrolled cats lived in private (n = 288; 
33.3%) and shelter (n = 577; 66.7%) settings and ranged in age 
from one month to 14 years, with a median age of 3 years. Over-
all, 514 (59.4%) and 351 (40.6%) cats were ≤3 and >3 years 
old, respectively. Among the 865 examined samples, 215 were 
tested simultaneously by flotation, Baermann’s method, and 
sucrose concentration; 519 by flotation and Baermann’s test; 
54 by flotation and sucrose concentration; and 38 and 39 by flo-
tation and Baermann’s method only, respectively.
RESULTS AND CONCLUSION. Out of 826 samples exam-
ined by flotation, 255 (30.9%) tested positive for at least one 
endoparasite, including 77 and 178 samples from owned and 
shelter cats, and 187 and 68 from cats aged ≤3 and >3 years, 
respectively. Ascarid eggs were detected in 151 (18.3%) sam-
ples and coccidian oocysts in 93 (11.3%). Eggs of C. aerophila, 
Ancylostomatidae, and cestodes were detected in 10 (1.2%), 
4 (0.5%), and 7 (0.8%) samples, respectively. Twenty-eight 
(10.4%) of the 269 samples examined by sucrose concentration 
tested positive for Giardia, of which 7 originated from privately 
owned cats and 21 from shelter cats. Among positive samples, 
19 and 9 were from cats aged ≤3 and >3 years, respectively. 
Of the 773 samples examined using Baermann’s method, 85 
(11%) tested positive for at least one feline respiratory nema-
tode, namely 63 (8.2%) for Aelurostrongylus abstrusus and 
28 (3.6%) for Troglostrongylus brevior. Of these, 19 originated 
from privately owned cats and 66 from shelter cats, while 52 
and 33 were from cats aged ≤3 and >3 years, respectively. Intes-
tinal and respiratory parasites remain common in both privately 
owned and shelter cats, with higher prevalence rates in cats up 
to 3 years of age. Effective control of these parasites requires 
regular parasitological surveillance and implementation of tai-
lored deworming programs throughout the animals’ lifespan. 
This approach is essential to safeguard both animal and human 
health, given the zoonotic potential of several parasites.
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INTRODUCTION. Anisakis pegreffii is the main causative agent 
of human anisakiasis in Italy (Guardone et al., 2018. Parasite., 
25:41). This study was carried out on past and recent cases of 
anisakiasis occurring in Italy between 2013 and 2024, with the 
following aims: i) to genotype the parasite from different clinical 
cases (i.e., gastric anisakiasis [GA], intestinal anisakiasis [IA], 
and gastro-allergic anisakiasis [GAA]) using SSR loci; ii) to geno-
type the human HLA alleles in the same patients; and iii) to eval-
uate patients’ IgE-mediated immune response.
MATERIALS AND METHODS. The study included patients with 
confirmed larval presence detected during endoscopy or after 
surgical removal of granulomas (N = 18), as well as patients with 
chronic urticaria (CU) and other allergic disorders following fish 
consumption (N = 50). For parasite genetic analyses, DNA was 
extracted from each larva removed during endoscopy and/or 
from granuloma tissues. The mitochondrial DNA cox2 gene and 
nuclear SSR loci were analysed following established proto-
cols (Mattiucci et al., 2025. Parasitology., 152:293–313). HLA-
DRB1, HLA-DQA1, and HLA-DQB1 alleles of the patients were 
genotyped using the Lifecodes HLA-SSO typing kit (Immucor 
Transplant Diagnostics, Inc., Stamford, USA). Genotype data 
were analysed using Arlequin 3.1. Anti-Anisakis IgG respons-
es were initially screened by ELISA (Bordier), and positive sera 
were further evaluated by IgE Western blot (IgE-WB).
RESULTS AND CONCLUSION. Genetic findings revealed that 
all GA, IA, and GAA cases were caused by A. pegreffii. Larvae 
causing GA showed a specific heterozygous genotype at one 
DNA-SSR locus and were all homozygous at another polymor-
phic DNA-SSR locus. A moderate concordance was observed 
between EIA-IgE and IgE-WB results. In particular, positive sera 
reacted in IgE-WB with antigens at 24, 137, and 37 kDa, corre-
sponding to Anipeg1, Anipeg7, and Anipeg13, respectively (Mat-
tiucci et al., 2017. BMC Infect Dis., 17(1):530). Notably, all sera 
reacted with Anipeg13 (myoglobin), which has also been iden-
tified in the proteomic profile of extracellular vesicles (Palom-
ba et al., 2024). Patients with allergic symptoms following fish 
consumption showed reactivity to major A. pegreffii allergens. 
These patients also exhibited a significantly higher frequency of 
the HLA alleles DRB0111:04 and DRB0103:01 compared with 
controls (bank data from the HLA Centre of the Centro Tras-
fusionale Policlinico Umberto I di Roma). Similarly, increased 
frequencies of DQB103:01P and DQA105:05 alleles were ob-

RE-EMERGING HUMAN DIROFILARIOSIS IN SARDINIA, ITALY
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INTRODUCTION. Human dirofilariosis is a vector-borne zoo-
nosis caused by filarioid nematodes of the genus Dirofilaria, 
primarily Dirofilaria repens and Dirofilaria immitis. Humans 
are accidental and dead-end hosts, as parasite development 
is typically incomplete. Despite the established circulation of 
Dirofilaria spp. in Sardinia, human cases have not been report-
ed in the last two decades (Pampiglione et al., 2001. Histopa-
thology., 38:344–354). The aim of this study was to describe 
recent human cases of dirofilariosis on the island, including the 
first molecularly confirmed infection by D. repens, providing ev-
idence of ongoing zoonotic transmission.
MATERIALS AND METHODS. Human cases of suspected dirofi-
lariosis were retrospectively collected between 2022 and 2024 
from clinical services in Sardinia and referred to the Parasitol-
ogy Laboratory of the University Hospital of Cagliari and the 
Veterinary Parasitology Laboratory of the University of Sassari. 
Nematodes were surgically removed from subcutaneous nod-
ules or during ophthalmological procedures. Specimens were 
preserved in 10% buffered formalin and examined by light mi-
croscopy for species identification based on morphometric 
criteria (Capelli et al., 2018. Parasit Vectors., 11:663). Molec-
ular analysis was performed using DNA extracted from worm 
fragments, followed by PCR targeting the 5S rRNA region (Xie 
et al., 1994. Parasite., 1:141–151; Favia et al., 2000. Mol Cell 
Probes., 14:285–290). Clinical and laboratory data, including 
eosinophil counts and imaging findings, were retrospectively 
collected from medical records.
RESULTS AND CONCLUSION. Five cases were identified, in-
cluding three males (46–78 years) and two females (47 and 59 
years). Clinical presentation varied according to parasite lo-
calization. Ocular cases presented with conjunctival swelling, 
foreign body sensation, tearing, and periorbital inflammation, 
whereas subcutaneous forms appeared as isolated, painless 
nodules. None of the patients showed eosinophilia. Surgical 
removal allowed recovery of filarial worms in all cases. Mor-
phological examination identified all specimens as D. repens, 
based on characteristic cuticular longitudinal ridges and re-
productive structures. Molecular analysis confirmed species 
identification in one case, representing the first genetically 
confirmed human infection reported in Sardinia, while negative 
results in other cases were likely due to DNA degradation fol-
lowing formalin fixation. These findings confirm active zoonotic 
transmission of D. repens in Sardinia and highlight a likely un-
derestimated public health issue, emphasizing the need for in-
tegrated One Health surveillance involving medical, veterinary, 
and entomological sectors.
FUNDING: This study was funded by the PRIN 2022 Next Gen-
eration EU “Nemexit” Prot. 2022PX9HTE.
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INTRODUCTION. Parasitic infections may contribute to neuro-
psychiatric conditions through both biological and social path-
ways. While associations between Toxoplasma gondii and 
psychiatric conditions are well documented, evidence regarding 
other parasitic infections remains limited and poorly synthe-
sized.
MATERIALS AND METHODS. A comprehensive narrative review 
of observational studies was performed to evaluate associa-
tions between non–T. gondii parasitic infections and psychiatric 
symptoms, as well as neurocognitive outcomes. PubMed, Web 
of Science, and CINAHL were systematically searched from in-
ception to August 2025.
RESULTS AND CONCLUSION. Twenty-seven observational 
studies, including over 15,000 participants from Africa, Asia, and 
the Americas, were identified. Helminthic infections accounted 
for the largest proportion of studies, particularly Taenia solium 
and Toxocara spp., followed by protozoan infections such as 
Trypanosoma cruzi and Plasmodium spp. Cognitive impair-
ment was most consistently reported in infections documented 
with central nervous system involvement, including T. solium, 
T. cruzi, and Toxocara spp. Psychiatric symptoms, most com-
monly depressive and anxiety symptoms, were more frequently 
reported in primarily non-neurotropic infections such as malar-
ia, leishmaniasis, and lymphatic filariasis, where inflammatory 
and psychosocial mechanisms may contribute. Despite het-
erogeneity in study design, exposure assessment, and outcome 
definitions, the available evidence supports plausible links 
between parasitic infections and neuropsychiatric outcomes. 
Further longitudinal studies with standardized psychiatric and 
neurocognitive assessments and rigorous control of confound-
ers are required, particularly in endemic and resource-limited 
settings, to clarify causal relationships and inform integrated 
One Health approaches.

served in the same group compared with negative controls. 
Overall, investigation of the genetic architecture of both the 
parasite and the human host in anisakiasis provides valuable 
insights into the pathogenetic mechanisms of this fish-borne 
zoonosis, also from an evolutionary perspective.
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0.05). No samples tested positive for Borrelia spp. The high 
prevalence of C. burnetii in hedgehogs, together with their as-
ymptomatic condition, suggests that H. auritus may act as a 
reservoir of infection, particularly for people in close contact 
with hedgehogs, such as rescue center workers. The absence of 
sex-related differences in prevalence (p = 0.660) indicates that 
male and female hedgehogs are equally exposed to C. burnetii. 
The non-negligible prevalence of C. burnetii in R. sanguineus 
s.l. and H. aegyptium is also of concern considering their abili-
ty to feed on humans and dogs (Estrada-Peña, Mihalca, Petney, 
2017. Ticks of Europe and North Africa: A Guide to Species 
Identification. Springer Nature, New York, 368).
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INTRODUCTION. Long-eared hedgehogs (Hemiechinus auri-
tus) host several ticks and related pathogens of zoonotic con-
cern (Benkacimi et al., 2023. Parasit Vectors., 16:211). The 
synanthropic behavior of these mammals enables them to carry 
ticks and pathogens into urban and peri-urban areas (Skuballa 
et al., 2007. Emerg Infect Dis., 13:952–953). Furthermore, the 
fact that H. auritus is kept as a pet in some countries poses 
additional risks due to the potential introduction of ticks and 
pathogens into domestic environments (Al Ghamdi et al., 2025. 
Diversity., 17:368). Given the absence of data regarding Cox-
iella burnetii and Borrelia spp. in Iraq, this study investigated 
both pathogens in Iraqi hedgehogs and their ticks, assessing the 
role of H. auritus in the epidemiology of these infections and the 
associated risk to humans.
MATERIALS AND METHODS. Between 2024 and 2025, live 
hedgehogs hosted in rescue centers in northeastern Iraq were 
identified as adult H. auritus using anatomical keys (Ulutürk et 
al., 2011. KSU J Nat Sci., 1:46–52) and enrolled in the study. 
Blood samples were collected from the animals together with 
ticks, which were classified according to sex and developmen-
tal stage and identified to species level using dichotomous keys 
(Hosseini-Chegeni et al., 2019. Syst Appl Acarol., 24:2133–
2166) or Sanger sequencing (Xu et al., 2023. Mol Biol Rep., 
50:2641–2649). Extracted DNA from blood samples and ticks 
was analysed by multitarget nested PCRs followed by Sanger 
sequencing targeting genes and plasmids of C. burnetii and 
Borrelia spp. (Sgroi et al., 2026. Comp Immunol Microbiol In-
fect Dis., 125:102436). Phylogenetic analyses were performed 
using MEGA X software, whereas odds ratios (OR) and p-values 
were calculated using Epitools software.
RESULTS AND CONCLUSION. Out of 60 animals, 6 (10.0%) 
tested positive for C. burnetii. All hedgehogs were infested 
with ticks, for a total of 150 specimens identified as adults of 
Rhipicephalus sanguineus sensu lato (20 females, 30 males), 
Hyalomma aegyptium (25 females, 25 males), and Rhipiceph-
alus turanicus (22 females, 28 males). Among these, 4 ticks 
(2.7%) tested positive for C. burnetii (2 engorged females of R. 
sanguineus s.l. and 2 H. aegyptium). All sequences showed 
≥99% nucleotide identity and close phylogenetic relationships 
with sequences available in GenBank. No differences in prev-
alence according to hedgehog or tick sex were observed (p > 
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