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Simple Summary

Bartonella henselae is a bacterium that can be transmitted from animals to humans, mainly
through insect vectors like fleas. It is commonly found in cats, which often do not show
signs of illness, but the infection can pose a risk to humans. Dogs can also carry other
Bartonella species. In this study, we investigated the presence of Bartonella spp. in fleas
and ticks collected from pets in Piedmont region, northwestern Italy. We analyzed 176
Ctenocephalides spp. fleas and 85 Ixodid ticks collected from 92 companion animals (dogs
and cats), using molecular testing. We found that 38% of the arthropod samples carried
Bartonella DNA. Further genetic analysis confirmed all positive samples as Bartonella henselae.
These results show that B. henselae is actively circulating among ectoparasites that infest
companion animals in this region. The presence of the bacterium in both fleas and ticks
suggests that ticks may also play a role in its transmission. Regular use of parasite control
treatments in pets is essential, and veterinarians play a key role in preventing zoonotic
risks and promoting public health.

Abstract

Bartonella spp. is a Gram-negative bacterium transmitted by arthropod vectors, implicated
in a range of zoonotic infections affecting both humans and animals. Among zoonotic
species, B. henselae is primarily associated with domestic cats and B. vinsonii with dogs.
In Italy, Bartonella infections have been reported in both southern and northern regions.
This study investigates the presence of Bartonella spp. in fleas and ticks collected from
companion animals in Piedmont region, northwestern Italy. A total of 176 flea and 85 tick
specimens were obtained from 92 animals (dogs and cats) between May 2018 and February
2020. Arthropods were morphologically identified using identification keys, and screened
for Bartonella DNA by PCR targeting the 16s rRNA gene. Positive samples were further
analyzed by amplifying the rpoB gene. Selected 16s-positive and all rpoB-positive samples
were sequenced and subjected to phylogenetic analysis. Fleas were mostly identified
as Ctenocephalides felis, recovered from 44 cats and 12 dogs; a single C. canis specimen
was found in one cat. Ticks were Ixodes ricinus (from 14 cats and 10 dogs), Rhipicephalus
sanguineus s.1. (3 cats, 7 dogs), and Dermacentor marginatus (one dog). Bartonella prevalence
was 38.4%, with 34.2% positivity in fleas and 45.6% in ticks. All sequences corresponded to
B. henselae. These findings confirm the active circulation of B. henselae in ectoparasites of
pets and raise questions about the potential role of ticks in its transmission.
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1. Introduction

Fleas and ticks are hematophagous ectoparasites able to transmit several pathogens
relevant to veterinary and public health [1]. Their ubiquitous presence and ability to trans-
mit pathogens, including bacteria, viruses, and protozoa, underscore their critical role in the
epidemiology of vector-borne diseases [1]. The burden of infestation varies geographically,
but in the regions of the Mediterranean Basin, these ectoparasites are widespread, due to
favorable climatic conditions and host availability, and pose a continuous threat to both
animal and human health [2]. Among transmitted pathogens, Bartonella spp. are consid-
ered emerging [3]. These Gram-negative bacteria are primarily transmitted by arthropod
vectors and can infect a wide range of mammalian hosts, including humans [4]. Zoonotic
Bartonella species include B. bacilliformis, which causes Oroya fever and Peruvian wart [5],
B. quintana, associated with trench fever [6], and B. henselae, responsible for Cat Scratch
Disease (CSD) [7].

Domestic cats (Felis catus) are the primary reservoir of B. henselae [8]. Although
typically asymptomatic, some infected cats may develop transient fever, anemia, or lym-
phadenopathy [9]. The absence of clinical signs suggests an effective bacterial-host adap-
tation. However, infected cats (also asymptomatic) can harbor the bacterium in their
bloodstream for extended periods, facilitating transmission via ectoparasites [10]. A sig-
nificant percentage of cats, including both stray and domestic populations, test positive
for Bartonella through blood cultures and serological tests [11]. Risk factors for infection
include age, infestation by fleas, and outdoor access [11]. A meta-analysis estimated a
global prevalence of B. henselae in cats at 15.3% [12]. Bacteremia prevalence in stray cats in
northern Italy has been reported as high as 23% [13]. Seroprevalence in pet cats in Tuscany
(central Italy) was reported at 16%, while in stray cats in northern Italy, it was estimated
at 39% [13]. The prevalence in Italy varies across different regions, suggesting regional
variations in exposure and transmission.

Dogs (Canis familiaris) may also carry B. henselae and are considered the main reservoir
for B. vinsonii berkhoffii, which has been associated with endocarditis and other systemic
diseases in both dogs and humans [14]. Prevalence of Bartonella infection in dogs varies
widely depending on geographical location, diagnostic method, and studied population.
The global prevalence of Bartonella spp. in dogs is estimated at around 3.6% [12]. Italy shows
varying prevalence depending on the region. Serological investigations have detected the
presence of antibodies against Bartonella spp. in 6% and 28% of dogs in Sardinia (southern
Italy) and Emilia-Romagna (central Italy), respectively [13]. Clinical signs in dogs vary
widely and are often not directly attributable to Bartonella infection [15]. However, studies
suggest a link to severe conditions such as cardiac dysfunctions and cancer [16,17]. Due to
their exposure to shared environments and arthropod vectors, dogs are also considered
important epidemiological sentinels for human infection [18].

In humans, clinical manifestations depend on the Bartonella species involved and the
host’s immune status. Immunocompromised individuals are at greater risk of severe com-
plication including bacillary angiomatosis and peliosis [19,20]. CSD, caused by B. henselae,
may cause localized lymphadenopathy, skin lesions, fatigue and muscle pain in healthy
individuals. Other zoonotic Bartonella species, such as B. alsatica, B. koehlerae, B. vinsonii,
B. washoensis, and B. rochalimae, have been associated with myocarditis, endomyocardi-
tis, granulomatosis, and neuroretinitis [21-24]. Moreover, neurobartonellosis cases are
emerging, and Bartonella species have been documented in diverse neurological conditions
affecting the peripheral and central nervous systems [25].

Bartonellosis is endemic in several regions and closely linked to vector presence [3].
While fleas are recognized as vectors, the role of ticks in Bartonella transmission remains
uncertain [26]. Although the disease is more common in warm and temperate climates,
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climate change is expanding its geographical range, necessitating increased vigilance and
management under the One Health framework [27]. Bartonellosis and other vector-borne
diseases (VBDs) have been documented in several Mediterranean countries, including Italy,
with prevalence influenced by sample size, geography, and animal lifestyle [2,28-31]. How-
ever, data on the presence and genetic characterization of Bartonella spp. in northwestern
Italy are limited. A recent study detected B. schoenbuchensis and Candidatus B. gerbillinarum
in fox populations, highlighting the need for further research to clarify the epidemiology of
Bartonella spp. and their potential interactions with domestic animals in the region [32].

By introducing ectoparasites into domestic settings, companion animals may influence
the dynamics of vector-borne diseases transmission [33]. Despite the documented presence
of Bartonella species in companion animals and the recognized endemicity of bartonellosis
in Italy, there remains a significant knowledge gap regarding the current circulation and
genetic characteristics of Barfonella species within ectoparasites (fleas and ticks) infesting
companion animals in northwestern Italy.

This study aims to address this critical gap by assessing the prevalence of Bartonella
spp- in fleas and ticks parasitizing cats and dogs in northwestern Italy and evaluate its
circulation in the study area.

2. Materials and Methods
2.1. Animals and Ectoparasite Collection

Between May 2018 and February 2020, 92 companion animals (62 cats and 30 dogs)
were examined during routine veterinary consultations. The study was conducted in the
Piedmont region, located in northwestern Italy. This region presents a diverse landscape,
characterized by the western Alps to the north and west, rolling hills, and extensive lowland
plains in the central and eastern parts. This geographical variability creates a range of
climatic conditions and natural habitats; from mountainous and forested areas providing
suitable environments for ticks, to more temperate plains potentially favoring fleas. This
mixed environment contributes to varied exposure risks for companion animals to different
ectoparasite species, depending on their lifestyle and access to outdoor environments.
Ectoparasites were collected by veterinary practitioners using entomological forceps, stored
in labeled 1.5 mL microtubes containing 70% ethanol, and kept at room temperature
until processing.

A questionnaire was completed for each animal to record sex, breed, health status,
presence of ectoparasite, outdoor access, and cohabitation with other animals.

A clinical case was investigated involving a 2-year-old female Border Collie whose
ectoparasites (ticks) tested positive for Bartonella henselae during a routine screening. Six
months later, the dog developed clinical signs consistent with splenic disease, prompting a
splenectomy. The excised splenic tissue was submitted to an external diagnostic service for
histopathological evaluation. In parallel, DNA was extracted from the tissue and subjected
to PCR analysis targeting the same genes (as described below) to assess the infection and
the potential tissue involvement.

2.2. Characterization and Detection of Bartonella spp.

Ectoparasites were examined under a stereomicroscope and identified at the species
and stage level using morphological identification keys [34,35].

Tick and flea DNA were extracted either individually or from pools composed of
2-6 specimens of the same species collected from the same host. Pooling was performed
only when multiple specimens of a single species were available from an individual animal,
to balance sensitivity and sample throughput. A total of 261 individual ectoparasites
(176 fleas and 85 ticks) were collected from the animals; these were processed into 125 dis-
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tinct molecular samples (62 pooled and 63 individual samples) for Bartonella screening.
Specifically, of the 176 fleas, 140 were pooled and 37 were tested individually. Of the
85 ticks, 59 were pooled and 26 were tested individually. Specimens were rinsed with
sterile water, air-dried, cut with a sterile blade and mechanically homogenized using sterile
pestles. The spleen tissue from the Border Collie dog (10 mg) was cut in small pieces with
a sterile blade. The homogenates were incubated overnight at 56 °C with proteinase K
solution. Total nucleic acids were extracted using the DNAzol™ reagent (Thermo Fisher
Scientific, Waltham, MA, USA) following the manufacturer’s instructions. DNA concen-
tration and purity were assessed using a NanoDrop ND 2000 spectrophotometer (Thermo
Fisher Scientific, Waltham, MA, USA).

PCR was performed to amplify a 296 bp fragment of the 16s rRNA gene, using the
primers 5F 5'-YCTTCGTTTCTCTTTCTTCA-3" and 5-AACCAACTGAGCTACAAGCC-
3’ [36]. PCR reactions were performed in a 25 pL volume contained in a 1X MyTaq Red
Reaction Buffer, 200 nM of each primer, 5 U MyTaq Red DNA Polymerase (Bioline-Meridian
Bioscience Inc., Taunton, MA, USA), and 1 uL. DNA (50-100 ng). The PCR cycling conditions
were initial denaturation at 95 °C for 1 min, followed by 40 cycles of 95 °C for 30 s, annealing
at 55 °C for 30 s, extension at 72 °C for 30 s, and a final extension at 72 °C for 10 min.

Samples testing positive were further subjected to PCR amplification targeting an 825 bp
fragment of the rpoB gene using the primers 1400F 5'-CGCATTGGCTTACTTCGTATG-3' and
2300R 5-GTAGACTGATTAGAACGCTG-3' [37]. The PCR mixture and conditions were the
same as above, except the extension step, which was 45 s, and the final extension, which was
5minat72 °C.

PCR products were visualized on a 2% agarose gel stained with SYBR Safe (Thermo
Fisher Scientific, Waltham, MA, USA), purified using the ExoSAP-IT™ Product Clean-up
kit (GE Healthcare Limited, Chalfont, UK) and sequenced via an external service (BMR
Genomics, Padua, Italy).

2.3. Phylogenetic Analysis

Sequence identity was confirmed via BLASTn searches against the NCBI GenBank
database [38].

Sequence editing, analysis and similarity comparison calculations between sequences
were performed using BioEdit software version 7.0.9 [39].

For phylogenetic inference, representative Bartonella spp. sequences were selected
from GenBank based on geographic relevance and gene completeness. Sequences were
aligned using Clustal X v2.1 [40] present in BioEdit v7.0.9 software [39]

Bayesian phylogenetic trees were constructed using MrBayes v3.2.7a [41], with Markov
Chain Monte Carlo (MCMC) analysis run for 100 million generations, sampling every
1000 generations, and discarding the first 25% as burn-in. Resulting trees were visualized
and edited using FigTree v1.4.4.

2.4. Statistical Analysis

Data analysis was performed using R software (https://www.R-project.org/) [42].
The possible association between animals’ characteristics and ectoparasite infestation or
Bartonella infection were assessed with the Chi-square test. A p-value < 0.05 was considered
statistically significant. Prevalence estimates for arthropod infestation and Bartonella spp.
infection were calculated with 95% confidence intervals (95% CI).

3. Results

The details of the animals involved in this study are summarized in Table 1.
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Table 1. Characteristics of the cats (n = 62) and dogs (n = 30) from the Piedmont region, gathered
from questionnaires to pet owners during veterinary consultations. ‘N.D.” (not determined) refers to
animals for which the information was not available.

Dogs Cats
Yes No N.D. Yes No N.D.
Female sex 15 14 1 29 27 6
Owned 25 2 3 37 19 6
Purebred 13 13 4 2 44 16
Neutered /Castrated 9 15 6 22 19 21
Cohabitation with other animals 16 8 6 39 6 17
Other pathologies 5 13 12 20 14 28
Outdoor access 12 10 8 29 9 24

Out of 62 cats, 45 (72.6%, 95% CI: 59.8-83.1) were infested with fleas and 17 (27.4%, 95%
CI: 16.9-40.2) with ticks. Among the 30 dogs, 12 (40.0%, 95% CI: 22.6-59.4) were infested by
fleas and 18 (60.0%, 95% CI: 40.6-77.3) by ticks. Cats were significantly more infested with
fleas (p < 0.05), whereas dogs with ticks (p < 0.05). Purebred dogs showed a significantly
higher tick infestation rate than mixed breeds (p < 0.01).

No significant associations were observed between ectoparasite infestation and sex,
ownership status, cohabitation, or outdoor access (p > 0.05).

A total of 176 fleas and 85 ticks were collected from the sampled animals. Cteno-
cephalides felis was the predominant flea species (n = 175), while a single Ctenocephalides
canis specimen was identified. C. felis was recovered from 44 cats and 12 dogs, while C.
canis was found on one cat (Table 2).

Table 2. Number of cats and dogs parasitized by fleas and ticks in our study, Piedmont region.

Ticks Fleas
. . Dermacentor Ixodes Rhipicephalus  Ctenocephalides  Ctenocephalides
Animal Species . . . . . ,
marginatus ricinus sanguineus s.l. canis felis
Cats (n =62) 0 14 3 1 44
Dogs (n = 30) 1 10 7 0 12

Ticks were identified as Rhipicephalus sanguineus sensu lato (n = 46; 43 adults,
3 nymphs), Ixodes ricinus (n = 38; 26 adults, 12 nymphs), and Dermacentor marginatus
(n =1 adult). R. sanguineus was found on 10 animals (3 cats, 7 dogs), I. ricinus on 24 animals
(14 cats, 10 dogs), and D. marginatus on a single dog (Table 2).

No significant differences in infestation rates were found between animals living alone
and those in contact with other animals (p > 0.05). Similarly, infestation rates did not
significantly differ between healthy and diseased animals or between indoor and outdoor
animals (p > 0.05).

Of the 125 ectoparasite samples tested (62 pooled and 63 single), 48 (38.4%, 95% CI:
29.8-47.5) were positive for the Bartonella 16s rRNA gene. These included 27 flea samples
(34.2%, 95% CI: 23.9-45.7) and 21 tick samples (45.6%, 95% CI: 30.9-61.0). Positive samples
were obtained from 28 animals (15 cats and 13 dogs).

All 16s-positive samples were subjected to confirmatory PCR targeting the rpoB gene,
of which six (three fleas and three ticks) tested positive.

As regards the clinical case, the Border Collie was presented at the veterinary clinic
with abdominal discomfort and ultrasound evidence of splenomegaly six months after tick
collection. Splenectomy was performed and histological examinations revealed diffuse
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hemorrhagic necrotizing splenitis. PCR on splenic tissue was positive for B. henselae.
Post-operative recovery was completed; no evidence of neoplasia was found.

Sequencing of the 165 TRNA amplicons showed 97.3-99% identity with Bartonella
henselae (GenBank Accession No.: MT095053.1). Phylogenetic analysis of the rpoB gene
sequences confirmed clustering with reference B. henselae strains. All sequences clustered
within a single, well-supported B. henselae clade, with no evidence of additional Bartonella
species. Sequences from cat- and dog-associated fleas and ticks grouped closely, showing
no host- or vector-specific divergence. Notably, the splenic sample clustered with a human-
derived B. henselae isolate (Figure 1).
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Figure 1. Bayesian phylogenetic tree of Bartonella spp. rpoB gene from ectoparasites (GP: cat-flea; GZ:
cat-tick; CP: dog-flea; CZ: dog-tick; BD: splenic tissue samples), and reference strains retrieved from
GenBank. Markov Chain Monte Carlo (MCMC) 100 sampling every 100,000 generations. The scale
bar represents 0.02 nucleotide substitutions per site.

4. Discussion

This study investigated the presence of Bartonella spp. in fleas and ticks collected from
companion animals in the Piedmont region, northwestern Italy.

The infestation patterns detected in our animal sample likely reflected species—specific
behavior and vector ecology: dogs were more frequently infested with ticks, while cats
showed a higher prevalence of flea infestation [1]. Among the tick species identified, R.
sanguineus s.l. was the most common, consistent with previous reports from Italy [43].
Other identified species included Ixodes ricinus and Dermacentor marginatus, which are
typically associated with wooded habitats and are less commonly infesting domestic dogs
in urban areas. Nearly all fleas were identified as C. felis, predominantly found on cats,
consistent with previous studies conducted both in Italy and in other countries [44—46].
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The wider distribution of C. felis compared to C. canis is well documented [47]. Both flea
species can infest multiple hosts, including humans, particularly during warm months [48].

In terms of risk factors, purebred dogs exhibited a significantly higher burden of
tick infestation compared to mixed-breed dogs. However, no significant difference in
ectoparasite infestation was observed in relation to ownership status (owned vs. shelter
animals), outdoor access, or contact with other animals. Similarly, the detection of Bartonella
DNA did not significantly differ between dogs and cats or between subgroups based on
living conditions. While cats were more frequently infested with fleas, this did not translate
into a significant difference in Bartonella prevalence. The heterogeneity of our animal
sample could justify these results; further studies, performed on a higher number of pets
and with a more focused sample selection, could help in highlighting possible risk factors
for Bartonella infection in the study area. Bartonella spp. DNA was detected in 34.2% of
flea samples and 45.6% of tick samples, but the only species identified by 16s rRNA and
rpoB gene sequencing was B. henselae. Previous studies reported a B. henselae prevalence
rate of 21.4% in cats and 14.3% in fleas in Italy [30,49]. Variability in prevalence rates
in the literature may reflect differences in sample types (e.g., blood vs. ectoparasites),
diagnostic techniques (molecular vs. serological), host species, or animal-related factors
such as ownership status and ectoparasite control practices [49,50].

The phylogenetic analysis confirmed the presence of B. henselae in ectoparasites col-
lected from both cats and dogs, as well as in the splenic tissue of a clinically affected dog,
supporting the notion of active circulation and potential systemic involvement in compan-
ion animals. Sequencing of the 16s rRNA gene showed high identity (97.3-99%) with B.
henselae reference strains, while rpoB gene analysis further confirmed species-level identity
through clustering within a well-supported B. henselae clade. All sequences—whether
derived from ticks, fleas, or the splenic sample—fell into a single genetic cluster, suggesting
minimal variability among strains circulating in the region. No host- or vector-specific diver-
gence was observed, with sequences from cat- and dog-associated ectoparasites grouping
closely. This indicates a low degree of genetic heterogeneity in local B. henselae popula-
tions and supports their adaptability to multiple hosts and vectors. Of particular note,
the ectoparasites (ticks) collected from the same dog that later developed clinical splenic
disease also tested PCR-positive for B. henselae. The subsequent detection of the same
bacterial species in the excised splenic tissue—confirmed through sequence identity and
phylogenetic clustering—supports a potential link between vector exposure and systemic
infection in this individual case. While causality cannot be definitively established, this
temporal and molecular association reinforces the hypothesis of tick-mediated transmission
and tissue tropism of B. henselae in dogs. These findings emphasize the value of integrating
molecular diagnostics with clinical and epidemiological data in veterinary settings. They
also highlight the need for greater awareness of Bartonella spp. as possible contributors to
systemic disease in dogs, particularly when compatible clinical signs such as splenomegaly
or vascular lesions are present. Phylogenetic tools provide a powerful means to trace
infection sources and clarify host-pathogen-vector relationships, ultimately informing both
diagnostics and preventive strategies within a One Health framework.

A noteworthy outcome was the high prevalence of B. henselae DNA in tick samples,
raising attention about their potential role in the bacteria transmission cycle. While cat
fleas are an established vector of B. henselae, the role of ticks in its transmission remains
controversial [51-54]. Nevertheless, several studies have detected B. henselae DNA in tick
species such as R. sanguineus and I. ricinus [51,55]. Reported infection prevalence varies from
0.6% in Ixodes spp., collected from dogs in Denmark [56], to up to around 40% in questing
I. ricinus from Germany, France and Portugal [57]. Moreover, co-infections involving B.
henselae and other tick-borne pathogens (e.g., Rickettsia spp., Borrelia spp., and Anaplasma
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spp.) suggest possible co-transmission [58,59]. In addition, experimental infection in R.
sanguineus ticks confirmed the transstadial transmission of B. henselae larvae to nymphs and
indicates the possible re-transmission of the bacteria through saliva during blood meal [60].
Human cases of B. henselae infection following tick bites have also been reported [53,61,62],
further supporting the potential vectorial role of ticks. A study carried out in Sweden
showed a higher seroprevalence against B. henselae and B. quintana in patients exposed to
ticks, compared to healthy blood donors [63]. In conclusion, the possible implication of
Ixodix ticks in Bartonella spp. transmission is supported by new evidence and deserves
further investigation.

To balance detection sensitivity with sample throughput, DNA extraction was per-
formed from both individual and pooled ectoparasite samples (up to 10 specimens of the
same species and from the same host). This strategy enabled efficient detection of Bartonella
spp. while preserving analytical feasibility. It is acknowledged that pooling may slightly
reduce sensitivity when bacterial loads are low; however, it enhances the representativeness
of infection at the host level and is appropriate for large-scale epidemiological screening.
The use of morphologically identified pools ensured accurate species classification while
maintaining the reliability of molecular results. Despite their epidemiological significance,
Bartonella infections often remain undiagnosed in companion animals due to nonspecific
or absent clinical signs. While cats are typically asymptomatic carriers, dogs may exhibit
vague systemic symptoms [3]. The case of a two-year-old Border Collie with hemorrhagic
splenitis and confirmed Bartonella henselae infection offers a compelling clinical association.
This highlights the need for further investigation into the pathogenic potential of Bartonella
spp- in companion animals. Indeed, Bartonella infections have been associated with both
neoplastic and non-neoplastic vascular lesions in animals [17] underscoring their broader
clinical relevance in veterinary medicine.

The detection of Bartonella-positive ectoparasites, especially from household pets,
raises important public health concerns. Since pets can be reservoirs for several zoonotic
agents, including Bartonella spp., a stronger collaboration between veterinary and medical
doctors is warranted to improve awareness and communication with pet owners. Com-
panion animals, particularly cats, are recognized reservoirs of B. henselae, which can be
transmitted to humans primarily through skin inoculation with infected flea feces intro-
duced during scratching or biting, Additional routes of transmission—such as mucosal
exposure (oral or conjunctival), needle-stick injuries in veterinary or clinical environments,
and blood transfusions—have also been documented [3,64].

A study conducted in northern Italy revealed that 82% of cats owned by patients
diagnosed with cat scratch disease (CSD) tested positive for B. henselae, emphasizing
the close link between pet infection and human disease [65]. While the incidence of
reported Bartonella-related infections in humans in Italy remains low (<1 case per 10,000
inhabitants), this number is likely underestimated due to under-diagnosis and lack of
awareness, especially among general practitioners [66]. Inmunocompromised individuals
are particularly at risk, as illustrated in a recent Spanish study documenting seropositivity
to Bartonella spp. in immunosuppressed children who adopted stray cats following organ
transplants [67].

Importantly, veterinarians and animal handlers are not only essential actors in disease
prevention but also represent a high-risk group for occupational exposure. A study from
the United States revealed the presence of Bartonella DNA in 28% of veterinary profession-
als [68], while seroprevalence among veterinary personnel in Spain reached 37.1% [69]. This
significant occupational exposure underscores the need for improved biosafety protocols
and regular health surveillance among veterinary workers, who may unknowingly become
infected. Increased educational efforts are also needed within the veterinary community to
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recognize subtle or atypical signs of infection in animals, as well as to implement biosecurity
measures that reduce risk of zoonotic transmission.

Our findings highlight the value of veterinarians in zoonotic surveillance and their
strategic position in implementing One Health approaches to disease prevention. By identi-
fying ectoparasite infestation and Bartonella positivity in companion animals, veterinarians
can guide evidence-based interventions at the pet-owner interface. Animal owners should
be informed about the importance of preventive care, including consistent ectoparasite
control on both the host and within the household environment, especially in families with
vulnerable individuals (e.g., children, the elderly, and immunocompromised patients) [70].

Despite these insights, our study had several limitations. Sampling was conducted
opportunistically and depended on the availability of veterinary professionals and owner
consent. This may limit the generalizability of results. Furthermore, DNA extraction was
carried out from both individual and pooled ectoparasites (up to six specimens per pool
from the same host and species) to optimize efficiency. While pooling may slightly reduce
sensitivity in cases of low bacterial load, it increases representativeness at the host level
and is a commonly accepted strategy in large-scale screening. This approach allowed us
to detect Bartonella spp. with good sensitivity while maintaining feasibility for routine
epidemiological surveillance. Morphological species identification further ensured correct
classification of vectors, adding reliability to molecular findings.

5. Conclusions

In conclusion, the zoonotic potential of Bartonella henselae, confirmed by its detection
in both fleas and ticks collected from companion animals, reinforces the need for integrated
prevention strategies. As household pets can serve as reservoirs for Bartonella spp., and
ectoparasites as potential vectors, awareness and cooperation between veterinarians, pet
owners, and public health professionals are essential. Effective ectoparasite control is a
cornerstone of disease prevention and should be applied both to animals and their shared
environments.

Moreover, veterinarians have a dual responsibility: safeguarding animal health and
serving as sentinels for zoonotic risks. By educating pet owners about parasite prevention,
early symptom recognition, and the importance of regular veterinary check-ups, they play
a crucial role in limiting transmission. Public health communication should highlight
that even asymptomatic animals can carry and spread Bartonella spp., particularly in high-
risk populations such as children, immunocompromised individuals, and professionals
working closely with animals.

These findings underscore the relevance of applying a One Health approach to Bar-
tonella surveillance and control. Coordinated monitoring of both vectors and hosts, coupled
with molecular diagnostics, can significantly improve early detection and response strate-
gies. Future studies should focus on defining the role of ticks in Bartonella transmission,
exploring potential co-infections, and expanding our understanding of the clinical implica-
tions in domestic animals. This integrated perspective will be key to reducing the risk of
transmission across species barriers.
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standard clinical care. Regarding the spleen sample, it was obtained during a routine clinical
splenectomy, performed independently by the veterinary hospital (internal campus) for diagnostic
and therapeutic purposes. The spleen was subsequently submitted to the Infectious Diseases Section
of our department as part of a routine diagnostic workup for Bartonella spp. infection using PCR. Its
inclusion in the study was retrospective, based solely on diagnostic availability and its relevance
to the research topic. Importantly, the dog from which the spleen was obtained had previously
participated in the ectoparasite sampling approximately six months before the splenectomy, during a
routine veterinary visit. In this instance, the owner had received and read the Informative Note and
provided informed consent for participation.

Informed Consent Statement: Written informed consent has been obtained from the owner of the
animals involved in this study.

Data Availability Statement: Data are contained within the article.
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