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1  |  INTRODUC TION

Leishmaniases are diseases caused by more than 20 Leishmania spe-
cies, causing clinical manifestations broadly grouped in cutaneous 
(CL), mucocutaneous (MCL) and visceral (VL) forms (WHO,  2022). 

The epidemiology and clinical presentation of the diseases vary ac-
cording to a range of factors linked to the host availability, human 
immune system, presence and seasonality of vectors in differ-
ent ecological contexts, making these diseases a major problem in 
developing countries (WHO,  2022). These intracellular protozoa 

Received: 23 January 2023 | Revised: 15 March 2023 | Accepted: 28 March 2023

DOI: 10.1111/zph.13041  

S H O R T  C O M M U N I C A T I O N

Seroprevalence of Leishmania infantum in outdoor workers 
from southern Italian endemic regions

Anna Morea1 |   Angela Stufano1 |   Giovanni Sgroi2,3  |   Leonarda De Benedictis1 |   
Marcos Antonio Bezerra-Santos2  |   Jairo Alfonso Mendoza-Roldan2 |   
Vincenzo Veneziano4,5  |   Domenico Otranto2,6  |   Piero Lovreglio1 |   Roberta Iatta1

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2023 The Authors. Zoonoses and Public Health published by Wiley-VCH GmbH.

Piero Lovreglio and Roberta Iatta contributed equally to this study.  

1Interdisciplinary Department of 
Medicine, University of Bari, Bari, Italy
2Department of Veterinary Medicine, 
University of Bari, Bari, Italy
3Department of Animal Health, 
Experimental Zooprophylactic Institute of 
southern Italy, Naples, Italy
4Department of Veterinary Medicine and 
Animal Productions, University of Naples 
Federico II, Naples, Italy
5Osservatorio Faunistico Venatorio—
Campania Region, Naples, Italy
6Department of Pathobiology, Faculty of 
Veterinary Science, Bu-Ali Sina University, 
Hamedan, Iran

Correspondence
Angela Stufano, Interdisciplinary 
Department of Medicine, Occupational 
Medicine Section, University of Bari, Bari, 
Italy.
Email: angela.stufano@uniba.it

Funding information
EU funding of Horizon Europe Seed

Abstract
Visceral leishmaniasis is a zoonotic vector-borne disease caused by Leishmania infan-
tum. The infection often remains asymptomatic, though clinical forms may occur in 
immunosuppressed individuals. Although data on leishmaniasis in humans are avail-
able worldwide, the exposure to L. infantum of workers conducting outdoor activities 
has been scantly investigated, and it is limited to military personnel operating in en-
demic regions. This study aimed to assess the seroprevalence of L. infantum in differ-
ent groups of outdoor workers and the occupational risk factors. The cross-sectional 
study was performed on 229 workers including forestry guards, farmers, veterinarians, 
geologists and agronomists from three regions of southern Italy (i.e., Apulia, Basilicata 
and Campania). All serum samples were screened for L. infantum-specific IgG/IgM by 
using automated indirect chemiluminescent immunoassays. Overall, 5.7% (13/229) of 
workers was positive to anti-L. infantum antibodies, with the highest seroprevalence 
in veterinarians (13.6%). An increased occupational health surveillance for L. infantum 
infection in outdoor workers is essential to better understand the risk of exposure in 
specific jobs. Furthermore, guidelines and education along with a One Health collabo-
ration among veterinarians, physicians, parasitologists and occupational health care 
professionals are crucial for the prevention of this disease.
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are transmitted through the bite of infected female phlebotomine 
sand flies belonging to the genera Phlebotomus, in the Old World, 
and Lutzomyia in the New World (Maroli et al., 2013). Dogs play a 
pivotal role as reservoirs of zoonotic Leishmania infantum, which is 
increasingly spreading to previously non-endemic regions, due to 
several factors such as the increase in pet travelling along with own-
ers, relocation of sheltered animals as well as to the modification of 
the ecology of arthropod vectors, as recorded in Italy (Bouattour 
et al.,  2021; Le Rutte et al.,  2018; Mendoza-Roldan et al.,  2020; 
Müller et al., 2022; Otranto et al., 2009).

The clinical spectrum of this disease depends on the parasite 
species and the host immune response in both animals and humans, 
varying in the latters from asymptomatic infection (i.e., 80%–95%) 
to different clinical and subclinical manifestations (i.e., 5%–20% of 
cases) (Ávila et al.,  2023; Ibarra-Meneses et al.,  2022; Paltrinieri 
et al.,  2010). In humans, immunosuppressive conditions are con-
sidered risk factors for VL (Saini et al., 2022), though asymptomatic 
infections are probably underestimated (Iatta et al.,  2021; Michel 
et al.,  2011; Šiško-Kraljević et al.,  2013). Although notification of 
human leishmaniasis is compulsory in most regions of southern 
Europe, including Italy, the low number of cases recorded annu-
ally (i.e., about 100) suggests that this disease is underreported (Di 
Muccio et al., 2015). In this context, in endemic areas where up to 
50% of dogs are infected with L. infantum (Ramos et al., 2022), most of 
humans may be asymptomatic (Molina et al., 2020). For example, up 
to 6.6% of immunocompetent inhabitants of Linosa and Lampedusa 
(Sicily, Italy) were seropositive for L. infantum (Abbate et al., 2020; 
Iatta et al.,  2021), demonstrating that the parasite circulates in 
human population in presence of canine infection. Data concerning 
the human seroprevalence of L. infantum in Europe demonstrate that 
it may range from 0.5% to 15% (Aliaga et al., 2019; Papadopoulou 
et al., 2005; Theocharidou et al., 2019), whereas studies in occupa-
tional categories have been conducted only in military personnel op-
erating in endemic regions (Kniha et al., 2020; Obwaller et al., 2018). 
Aware of the difficulties in correlating occupational risks with human 
leishmaniasis, this study assessed the seroprevalence of L. infantum 
in different groups of outdoor workers and the occupational risk fac-
tors associated with this infection.

2  |  MATERIAL S AND METHODS

2.1  |  Study population and sample collection

From February to December 2021, a cross-sectional study was 
conducted on workers (n = 229) from three southern Italian regions 
(i.e., Apulia, Basilicata and Campania) characterized by a typical 
Mediterranean temperate climate. Enrolled individuals were em-
ployed to perform different outdoor jobs (i.e., forestry guards, farm-
ers, veterinarians, geologists and agronomists) being workers from 
Campania and Basilicata recruited on volunteer basis during educa-
tional meeting. Whereas those from Apulia including administrative 
employees, not performing any outdoor activities as occupational 

tasks, employed at the University of Bari (Italy), were examined 
and asked for consent during the occupational health surveillance. 
Geologists and agronomists were considered as a single group for 
their similar risk of exposure to phlebotomine sand flies. All the par-
ticipants were older than 18 years, with a working seniority in their 
current position longer than 1 year and reporting no prior history of 
immunodeficiency.

All the participants filled out a questionnaire administered by 
medical personnel, enquiring about socio-demographic character-
istics, pathological anamnesis, particularly chronic immune system 
disorders, outdoor working features and recreational activities (i.e., 
hiking, hunting, camping, gardening and farming), occupational and 
non-occupational contact with animals, working activity in lowland 
(<300 m above sea level), housing in a rural area, time of day when 
outdoor working activities were performed, and potential risk fac-
tors associated with an increased likelihood of exposure to L. infan-
tum infection in the work environment and during leisure time.

This study was conducted in accordance with ethical principles 
of the Declaration of Helsinki. Patients provided written informed 
consent after they were fully informed about the research aims and 
features. The research was approved by the ethics committee of the 
University Hospital of Bari (Italy) (approval no. 6394, protocol no. 
0044469–23,062,020).

2.2  |  Serological testing

Blood samples were collected from enrolled subjects by using 5-mL 
BD Vacutainer Serum separating Tubes (Beckton Dickenson) and 
kept at 4°C before being processed. Serum samples were centrifuged 
at 2000 × g for 10 min and stored at −20°C until further analysis.

All serum samples were diluted 1:20 and analysed for L. infantum-
specific IgG/IgM by using automated indirect chemiluminescent im-
munoassays (CLIA) (Leishmania Virclia® IgG + IgM monotest, Vircell) 
based on the Thunderbolt platform (Gold Standard Diagnostics). The 
sensitivity and specificity of the test declared by the supplier were 
92% and 99%, respectively.

The CLIA works with primary sample tubes and requires only a 
minimum of 5 μL serum. Each monodose test includes reaction wells 
coated with L. infantum antigen, a calibrator and a negative control 
that enables the validation and interpretation of results for each in-
dividual sample and is not based on stored curves. Semi-quantitative 

Impacts

•	 Seroprevalence investigation of Leishmania infantum in 
outdoor workers at occupational risk.

•	 5.7% (13/229) of workers was seropositive to L. infantum, 
with the highest prevalence in veterinarians (13.6%).

•	 An increased health surveillance in exposed workers 
should be recommended.
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    |  3MOREA et al.

IgG/IgM results are presented as relative light units (RLU) index 
which was calculated as the ratio between the sample and calibrator 
relative light units and interpreted according to the manufacturer's 
instructions.

2.3  |  Statistical analyses

Shapiro–Wilk test and graphical evaluations of each variable were 
performed to demonstrate the correspondence with the normal 
distribution. Student's t-test or Mann–Whitney U test was per-
formed to assess comparison between two groups in terms of con-
tinuous variables, while differences among more than two groups 
were studied through one-way analysis of variance (ANOVA) fol-
lowed by Tukey post hoc test, where necessary. Pearson χ2 test was 
used for comparison in terms of categorical variables. Confidence 
interval values at 95% were calculated for infection proportions 
herein found.

Statistical analyses were performed using R software version 
3.5.2 (The R Foundation for Statistical Computing) with p lower than 
0.05 considered statistically significant.

3  |  RESULTS

The demographic and occupational characteristics of the recruited 
population according to their job are described in Table 1.

Overall, the recruited workers had a median age of 50 years 
(range 22–75) and an median working seniority of 15 years (range 
1–45). No statistically significant differences in the exposure risk to 
the L. infantum were found between the different jobs for age and 
working seniority. The percentage of female workers was different 
among the job groups, being significantly lower in farmers (9.4%, 
p < 0.001).

Considering the potential risk factors for the development of 
clinical leishmaniasis, the percentage of subjects with immune sys-
tem disorders was significantly higher in the group of administrative 
employees (9%, p < 0.05), whereas no significant differences were 
found for other chronic illnesses, smoking habits and alcohol con-
sumption (data not shown). Furthermore, all workers recruited re-
ferred no current acute illnesses or other symptoms at the time of 
blood collection. Considering the work activity, a significantly higher 
percentage of geologists/agronomists and veterinarians worked in 
lowland areas (40% and 31.1%, respectively, p < 0.05). In addition, all 
veterinarians (100%) and nearly all farmers (96.8%) reported work 
activities involving contact with animals (p < 0.001) compared to the 
other job categories. According to the time of day when phlebotom-
ine sand flies were more active, a significantly higher percentage of 
subjects working in the 6–8 PM, time slot was observed in the geol-
ogists/agronomist group (55%, p < 0.01). Finally, a significantly lower 
percentage of subjects reporting outdoor hobbies and the presence 
of pets in their homes was found in the administrative employee 
group (26.6% and 33.3%, respectively, p < 0.001).TA
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The number and prevalence of workers seropositive for L. infan-
tum are reported in Table 2. Overall, 13 out of 229 workers (5.7%, 
95% CI 3%–9%) were seropositive to L. infantum, with no significant 
difference for age and working seniority. Among the personal and 
occupational characteristics investigated by the questionnaire, a 
significantly higher seropositivity was found in veterinarians (13.6%; 
95% CI 5%–20%, p < 0.05), workers from Apulia (9.2%; 95% CI 4%–
16%, p < 0.01), female (9.2%; 95% CI 3%–19%, p < 0.05), workers with 
activities in lowland (8.6%, 95% CI 3.7%–18.6%, p < 0.05) and in con-
tact with animals (6.1%, 95% CI 3%–11%, p < 0.01).

4  |  DISCUSSION

In a descriptive way, data herein obtained demonstrated a L. infan-
tum seroprevalence of 5.7% in asymptomatic workers conducting 
different outdoor activities, being veterinarians, herein firstly re-
ported, the occupational category with higher prevalence (13.6%). 
In particular, the seroprevalence herein recorded in southern Italy 
is consistent with that reported in healthy subjects (6.6%) from the 
Pelagie archipelago in Sicily, which is a highly endemic region for VL 
(Cascio et al., 2002; Iatta et al., 2021). Indeed, although L. infantum 

has spread throughout Italy, the southern and insular regions are 
considered highly endemic areas for leishmaniasis given the favour-
able environmental conditions for the presence of Phlebotomus per-
niciosus, Phlebotomus perfiliewi and Phlebotomus neglectus, which are 
the most common species of competent vectors in Italy (Latrofa 
et al.,  2018; Mendoza-Roldan et al.,  2021; Moirano et al.,  2022; 
Tarallo et al., 2010).

Recently outdoor working activities such as veterinarians and 
workers in contact with animals have been reported as job cat-
egories at risk for vector-borne infections (Stufano et al.,  2022). 
Indeed, the close relationship with dogs, the primary reservoirs of 
the parasite, and the work attitude in conducting field activities in 
peri-urban and rural areas may represent an occupational risk factor 
for vector's exposure (Davitt et al., 2022). Sand flies usually do not 
fly long distances, being their breeding sites mainly present in areas 
where animals are available for their blood meal. For example, a high 
prevalence of vector-borne pathogens (VBP) of zoonotic concern, 
including L. infantum, has been recorded in dogs living in a shelter in 
southern Italy, suggesting the potential risk of infection for workers 
and humans in the neighbourhoods (Panarese et al., 2022). Recent 
data reported a high seropositivity of L. infantum in dogs, reptiles and 
sand flies in an area of the Apulia region, about 4.2 km away from the 
site where most of the positive veterinarians, enrolled in this study, 
work (Mendoza-Roldan et al., 2022). Indeed, the close relationship 
of dogs to their owners in domestic environment has been also 
described as a possible source of infection (Ferroglio et al., 2006). 
Furthermore, clinical cases of CL and VL were reported in farm-
ers (Dalal et al.,  2021; Poulaki et al.,  2020). As expected, workers 
conducting outdoor activity in lowland where the environmental 
conditions are more favourable to sand fly ecology are more prone 
to their bites, thus at higher risk of L. infantum infection (Medlock 
et al., 2014; Moirano et al., 2022).

Although the percentage of female was significantly lower in 
the overall study population, a higher seroprevalence was observed 
in females (9.2%) than in males (4.2%). Therefore, in occupational 
settings, asymptomatic infections seem to follow a different trend 
than clinical leishmaniasis, being more frequent in males (Cloots 
et al., 2020; Travi et al., 2002). The higher infection rate observed 
in female workers may be related to different factors including the 
work environment and the fact that the highest percentage of fe-
males was recorded among the veterinarians (41%).

Potential limitations of the study should be considered, including 
the low number of individuals herein enrolled for each job investi-
gated, and the different proportion in job categories analysed for 
each region that may have affected the prevalence of L. infantum 
infection. Further surveys in wider exposed populations, such as 
shelter workers and hunters, are needed for better evaluating the 
occupational infection risk and the adoption of preventative mea-
sures for reducing the risk of VBP transmission. Finally, a One Health 
collaboration approach among veterinarians, physicians, parasitolo-
gists and occupational health professionals is crucial in taking care of 
the worker's and public health.

TA B L E  2  Characteristics of seropositive workers to Leishmania 
infantum.

Characteristics of seropositive 
workers

N. Positive/n. 
tested

Seropositive 
(%)

Age (years)

22–41 6/229 2.6

50–74 7/229 3.1

Working seniority (years)

2–10 6/229 2.6

15–30 7/22 3.1

Sex

Male 7/164 4.3

Femalea 6/65 9.2

Jobs

Forestry workers 1/81 1.2

Farmers 2/32 6.2

Veterinarians 6/44 13.6a

Geologists/Agronomists 2/27 7.4

Administrative employees 2/45 4.4

Work area: lowland 5/58 8.6a

Workers from regions

Apulia 10/109 9.2

Basilicata 3/61 4.9

Occupational contact with 
animals

9/147 6.1b

Total 13/229 5.7

Note: ap ≤0.05; bp <0.01.

 18632378, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/zph.13041 by C

ochraneItalia, W
iley O

nline L
ibrary on [07/05/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



    |  5MOREA et al.

ACKNOWLEDG EMENT
This study was supported by EU funding of Horizon Europe Seed 
(Project identification code S24) and by EU funding within the Next 
Generation EU-MUR PNRR Extended Partnership initiative on 
Emerging Infection Diseases (Project No. PE00000007, INF-ACT). 
Open Access Funding provided by Universita degli Studi di Bari Aldo 
Moro within the CRUI-CARE Agreement.

FUNDING INFORMATION
Open Access Funding provided by Universita degli Studi di Bari Aldo 
Moro within the CRUI-CARE Agreement.

CONFLIC T OF INTERE S T S TATEMENT
The authors declare that the research was conducted in the absence 
of any commercial or financial relationships that could be construed 
as a potential conflict of interest.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available from 
the corresponding author upon reasonable request.

ORCID
Giovanni Sgroi   https://orcid.org/0000-0002-5809-448X 
Marcos Antonio Bezerra-Santos   https://orcid.
org/0000-0003-0575-6758 
Vincenzo Veneziano   https://orcid.org/0000-0003-2496-4034 
Domenico Otranto   https://orcid.org/0000-0002-7518-476X 

R E FE R E N C E S
Abbate, J. M., Maia, C., Pereira, A., Arfuso, F., Gaglio, G., Rizzo, M., 

Caracappa, G., Marino, G., Pollmeier, M., Giannetto, S., & Brianti, E. 
(2020). Identification of trypanosomatids and blood feeding prefer-
ences of phlebotomine sand fly species common in Sicily, southern 
Italy. PLoS One, 15(3), e0229536. https://doi.org/10.1371/journ​
al.pone.0229536

Aliaga, L., Ceballos, J., Sampedro, A., Cobo, F., López-Nevot, M. Á., 
Merino-Espinosa, G., Morillas-Márquez, F., & Martín-Sánchez, 
J. (2019). Asymptomatic leishmania infection in blood donors 
from the southern of Spain. Infection, 47(5), 739–747. https://doi.
org/10.1007/s1501​0-019-01297​-3

Ávila, I. R., de Araújo, G. R., Barbosa, D. S., & Bezerra, J. M. T. (2023). 
Occurrence of human visceral leishmaniasis in the central-west 
region of Brazil: A systematic review. Acta Tropica, 237, 106707. 
https://doi.org/10.1016/j.actat​ropica.2022.106707

Bouattour, A., Amri, A., Belkhiria, J. A., Rhim, A., Fezaa, O., Gantier, J. C., 
& M'ghirbi, Y. (2021). Canine leishmaniosis in Tunisia: Growing prev-
alence, larger zones of infection. PLoS Neglected Tropical Diseases, 
15(12), e0009990. https://doi.org/10.1371/journ​al.pntd.0009990

Cascio, A., Colomba, C., Antinori, S., Orobello, M., Paterson, D., & Titone, 
L. (2002). Pediatric visceral leishmaniasis in Western Sicily, Italy: 
A retrospective analysis of 111 cases. European Journal of Clinical 
Microbiology & Infectious Diseases, 21(4), 277–282.

Cloots, K., Burza, S., Malaviya, P., Hasker, E., Kansal, S., Mollett, G., 
Chakravarty, J., Roy, N., Lal, B. K., Rijal, S., Sundar, S., & Boelaert, 
M. (2020). Male predominance in reported visceral leishmaniasis 
cases: Nature or nurture? A comparison of population-based with 
health facility-reported data. PLoS Neglected Tropical Diseases, 
14(1), e0007995. https://doi.org/10.1371/journ​al.pntd.0007995

Dalal, A., Barzilai, A., Baum, S., & Schwartz, E. (2021). Disseminated 
cutaneous leishmaniasis in a Thai foreign worker in Israel. Journal 
of Travel Medicine, 28(6), taaa233. https://doi.org/10.1093/jtm/
taaa233

Davitt, C., Traub, R., Batsukh, B., Battur, B., Pfeffer, M., & Wiethoelter, 
A. K. (2022). Knowledge of Mongolian veterinarians towards ca-
nine vector-borne diseases. One Health, 14(15), 100458. https://
doi.org/10.1016/j.onehlt.2022.100458

Di Muccio, T., Scalone, A., Bruno, A., Marangi, M., Grande, R., Armignacco, 
O., Gradoni, L., & Gramiccia, M. (2015). Epidemiology of imported 
leishmaniasis in Italy: Implications for a European endemic coun-
try. PLoS One, 10(6), e0129418. https://doi.org/10.1371/journ​
al.pone.0129418

Ferroglio, E., Romano, A., Passera, S., D'Angelo, A., Guiso, P., Ghiggi, E., 
Bolla, C., Trisciuoglio, A., & Biglino, A. (2006). Dogs' parasite and 
zoonotic risk: From old to new "emergencies" in the north-west of 
Italy. Parassitologia, 48(1–2), 115–116.

Iatta, R., Mendoza-Roldan, J. A., Latrofa, M. S., Cascio, A., Brianti, E., 
Pombi, M., Gabrielli, S., & Otranto, D. (2021). Leishmania tarento-
lae and leishmania infantum in humans, dogs and cats in the Pelagie 
archipelago, southern Italy. PLoS Neglected Tropical Diseases, 15(9), 
e0009817. https://doi.org/10.1371/journ​al.pntd.0009817

Ibarra-Meneses, A. V., Corbeil, A., Wagner, V., Onwuchekwa, C., & 
Fernandez-Prada, C. (2022). Identification of asymptomatic leish-
mania infections: A scoping review. Parasites & Vectors, 15(1), 5. 
https://doi.org/10.1186/s1307​1-021-05129​-y

Kniha, E., Walochnik, J., Poeppl, W., Mooseder, G., & Obwaller, A. G. 
(2020). Leishmania spp. seropositivity in Austrian soldiers returning 
from the Kosovo. Wiener Klinische Wochenschrift, 132(1–2), 47–49. 
https://doi.org/10.1007/s0050​8-019-01598​-5

Latrofa, M. S., Iatta, R., Dantas-Torres, F., Annoscia, G., Gabrielli, 
S., Pombi, M., Gradoni, L., & Otranto, D. (2018). Detection of 
leishmania infantum DNA in phlebotomine sand flies from an 
area where canine leishmaniosis is endemic in southern Italy. 
Veterinary Parasitology, 15(253), 39–42. https://doi.org/10.1016/j.
vetpar.2018.02.006

Le Rutte, E. A., van Straten, R., & Overgaauw, P. A. M. (2018). Awareness 
and control of canine leishmaniosis: A survey among Spanish and 
French veterinarians. Veterinary Parasitology, 253, 87–93. https://
doi.org/10.1016/j.vetpar.2018.01.013

Maroli, M., Feliciangeli, M. D., Bichaud, L., Charrel, R. N., & Gradoni, 
L. (2013). Phlebotomine sandflies and the spreading of leish-
maniases and other diseases of public health concern. Medical 
and Veterinary Entomology, 27(2), 123–147. https://doi.
org/10.1111/j.1365-2915.2012.01034.x

Medlock, J. M., Hansford, K. M., Van Bortel, W., Zeller, H., & Alten, B. 
(2014). A summary of the evidence for the change in European 
distribution of phlebotomine sand flies (Diptera: Psychodidae) of 
public health importance. Journal of Vector Ecology, 39(1), 72–77. 
https://doi.org/10.1111/j.1948-7134.2014.12072.x

Mendoza-Roldan, J., Benelli, G., Panarese, R., Iatta, R., Furlanello, T., 
Beugnet, F., Zatelli, A., & Otranto, D. (2020). Leishmania infantum 
and Dirofilaria immitis infections in Italy, 2009-2019: Changing 
distribution patterns. Parasites & Vectors, 13(1), 193. https://doi.
org/10.1186/s1307​1-020-04063​-9

Mendoza-Roldan, J. A., Latrofa, M. S., Iatta, R., Manoj, R. R. S., Panarese, 
R., Annoscia, G., Pombi, M., Zatelli, A., Beugnet, F., & Otranto, 
D. (2021). Detection of leishmania tarentolae in lizards, sand flies 
and dogs in southern Italy, where leishmania infantum is endemic: 
Hindrances and opportunities. Parasites & Vectors, 14(1), 461. 
https://doi.org/10.1186/s1307​1-021-04973​-2

Mendoza-Roldan, J. A., Latrofa, M. S., Tarallo, V. D., Manoj, R. R., 
Bezerra-Santos, M. A., Annoscia, G., Iatta, R., & Otranto, D. (2022). 
Leishmania spp. in Squamata reptiles from the Mediterranean basin. 
Transboundary and Emerging Diseases, 69(5), 2856–2866. https://
doi.org/10.1111/tbed.14438

 18632378, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/zph.13041 by C

ochraneItalia, W
iley O

nline L
ibrary on [07/05/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0002-5809-448X
https://orcid.org/0000-0002-5809-448X
https://orcid.org/0000-0003-0575-6758
https://orcid.org/0000-0003-0575-6758
https://orcid.org/0000-0003-0575-6758
https://orcid.org/0000-0003-2496-4034
https://orcid.org/0000-0003-2496-4034
https://orcid.org/0000-0002-7518-476X
https://orcid.org/0000-0002-7518-476X
https://doi.org/10.1371/journal.pone.0229536
https://doi.org/10.1371/journal.pone.0229536
https://doi.org/10.1007/s15010-019-01297-3
https://doi.org/10.1007/s15010-019-01297-3
https://doi.org/10.1016/j.actatropica.2022.106707
https://doi.org/10.1371/journal.pntd.0009990
https://doi.org/10.1371/journal.pntd.0007995
https://doi.org/10.1093/jtm/taaa233
https://doi.org/10.1093/jtm/taaa233
https://doi.org/10.1016/j.onehlt.2022.100458
https://doi.org/10.1016/j.onehlt.2022.100458
https://doi.org/10.1371/journal.pone.0129418
https://doi.org/10.1371/journal.pone.0129418
https://doi.org/10.1371/journal.pntd.0009817
https://doi.org/10.1186/s13071-021-05129-y
https://doi.org/10.1007/s00508-019-01598-5
https://doi.org/10.1016/j.vetpar.2018.02.006
https://doi.org/10.1016/j.vetpar.2018.02.006
https://doi.org/10.1016/j.vetpar.2018.01.013
https://doi.org/10.1016/j.vetpar.2018.01.013
https://doi.org/10.1111/j.1365-2915.2012.01034.x
https://doi.org/10.1111/j.1365-2915.2012.01034.x
https://doi.org/10.1111/j.1948-7134.2014.12072.x
https://doi.org/10.1186/s13071-020-04063-9
https://doi.org/10.1186/s13071-020-04063-9
https://doi.org/10.1186/s13071-021-04973-2
https://doi.org/10.1111/tbed.14438
https://doi.org/10.1111/tbed.14438


6  |    MOREA et al.

Michel, G., Pomares, C., Ferrua, B., & Marty, P. (2011). Importance of 
worldwide asymptomatic carriers of leishmania infantum (L. chagasi) 
in human. Acta Tropica, 119(2–3), 69–75. https://doi.org/10.1016/j.
actat​ropica.2011.05.012

Moirano, G., Ellena, M., Mercogliano, P., Richiardi, L., & Maule, M. (2022). 
Spatio-temporal pattern and Meteo-climatic determinants of vis-
ceral leishmaniasis in Italy. Tropical Medicine Infectious Disease, 
7(11), 337. https://doi.org/10.3390/tropi​calme​d7110337

Molina, R., Jiménez, M., García-Martínez, J., San Martín, J. V., Carrillo, E., 
Sánchez, C., Moreno, J., Alves, F., & Alvar, J. (2020). Role of asymp-
tomatic and symptomatic humans as reservoirs of visceral leishman-
iasis in a Mediterranean context. PLoS Neglected Tropical Diseases, 
14(4), e0008253. https://doi.org/10.1371/journ​al.pntd.0008253

Müller, A., Montoya, A., Escacena, C., de la Cruz, M., Junco, A., Iriso, 
A., Marino, E., Fúster, F., & Miró, G. (2022). Leishmania infantum 
infection serosurveillance in stray dogs inhabiting the Madrid 
community: 2007–2018. Parasites & Vectors, 15(1), 96. https://doi.
org/10.1186/s1307​1-022-05226​-6

Obwaller, A. G., Köhsler, M., Poeppl, W., Herkner, H., Mooseder, G., 
Aspöck, H., & Walochnik, J. (2018). Leishmania infections in Austrian 
soldiers returning from military missions abroad: A cross-sectional 
study. Clinical Microbiology and Infection, 24(10), 1100.e1–1100.e6. 
https://doi.org/10.1016/j.cmi.2018.01.006

Otranto, D., Paradies, P., de Caprariis, D., Stanneck, D., Testini, G., Grimm, 
F., Deplazes, P., & Capelli, G. (2009). Toward diagnosing leishmania 
infantum infection in asymptomatic dogs in an area where leish-
maniasis is endemic. Clinical and Vaccine Immunology, 16(3), 337–
343. https://doi.org/10.1128/CVI.00268​-08

Paltrinieri, S., Solano-Gallego, L., Fondati, A., Lubas, G., Gradoni, L., 
Castagnaro, M., Crotti, A., Maroli, M., Oliva, G., Roura, X., Zatelli, 
A., & Zini, E. (2010). Canine leishmaniasis working group, Italian 
Society of Veterinarians of companion animals. Guidelines for di-
agnosis and clinical classification of leishmaniasis in dogs. Journal 
of the American Veterinary Medical Association, 236(11), 1184–1191. 
https://doi.org/10.2460/javma.236.11.1184

Panarese, R., Iatta, R., Beugnet, F., & Otranto, D. (2022). Incidence of 
Dirofilaria immitis and leishmania infantum infections in sheltered 
dogs from southern Italy. Transboundary and Emerging Diseases, 
69(2), 891–894. https://doi.org/10.1111/tbed.14025

Papadopoulou, C., Kostoula, A., Dimitriou, D., Panagiou, A., Bobojianni, 
C., & Antoniades, G. (2005). Human and canine leishmaniasis in as-
ymptomatic and symptomatic population in northwestern Greece. 
The Journal of Infection, 50(1), 53–60. https://doi.org/10.1016/j.
jinf.2004.05.004

Poulaki, A., Stergiou, I. E., & Voulgarelis, M. (2020). Leishmaniasis with 
cryoglobulinaemia and leishmania infantum in peripheral blood 
neutrophils. British Journal of Haematology, 189(5), 801. https://doi.
org/10.1111/bjh.16538

Ramos, R. A. N., Giannelli, A., Ubirajara-Filho, C. R. C., Ramos, C. A. D. 
N., Betbder, D., Bezerra-Santos, M. A., Dantas-Torres, F., Alves, 
L. C., & Otranto, D. (2022). Vector-borne pathogens in dogs from 
areas where leishmaniosis is endemic. Veterinary Parasitology 
Reginol Studies Reports, 32, 100746. https://doi.org/10.1016/j.
vprsr.2022.100746

Saini, I., Joshi, J., & Kaur, S. (2022). Unwelcome prevalence of leish-
maniasis with several other infectious diseases. International 
Immunopharmacology, 110, 109059. https://doi.org/10.1016/j.
intimp.2022.109059

Šiško-Kraljević, K., Jerončić, A., Mohar, B., & Punda-Polić, V. (2013). 
Asymptomatic leishmania infantum infections in humans living in 
endemic and non-endemic areas of Croatia, 2007 to 2009. Euro 
Surveillance, 18(29), 20533.

Stufano, A., Iatta, R., Sgroi, G., Jahantigh, H. R., Cagnazzo, F., Flöel, A., 
Lucchese, G., Loconsole, D., Centrone, F., Mendoza-Roldan, J. A., 
Chironna, M., Otranto, D., & Lovreglio, P. (2022). Seroprevalence 
of vector-borne pathogens in outdoor workers from southern Italy 
and associated occupational risk factors. Parasites & Vectors, 15(1), 
264. https://doi.org/10.1186/s1307​1-022-05385​-6

Tarallo, V. D., Dantas-Torres, F., Lia, R. P., & Otranto, D. (2010). 
Phlebotomine sand fly population dynamics in a leishmaniasis en-
demic peri-urban area in southern Italy. Acta Tropica, 116(3), 227–
234. https://doi.org/10.1016/j.actat​ropica.2010.08.013

Theocharidou, D., Maltezos, E., Constantinidis, T. C., & Papa, A. (2019). 
Human visceral leishmaniasis in northern Greece: Seroepidemiology 
and risk factors in endemic region. Journal of Vector Borne Diseases, 
56(3), 244–251. https://doi.org/10.4103/0972-9062.289399

Travi, B. L., Osorio, Y., Melby, P. C., Chandrasekar, B., Arteaga, L., & 
Saravia, N. G. (2002). Gender is a major determinant of the clinical 
evolution and immune response in hamsters infected with leish-
mania spp. Infection and Immunity, 70(5), 2288–2296. https://doi.
org/10.1128/IAI.70.5.2288-2296.2002

World Health Organization. (2022). Leishmaniasis. WHO. Retrieved 
from https://www.who.int/news-room/fact-sheet​s/detai​l/leish​
maniasis.

How to cite this article: Morea, A., Stufano, A., Sgroi, G., De 
Benedictis, L., Bezerra-Santos, M. A., Mendoza-Roldan, J. A., 
Veneziano, V., Otranto, D., Lovreglio, P., & Iatta, R. (2023). 
Seroprevalence of Leishmania infantum in outdoor workers 
from southern Italian endemic regions. Zoonoses and Public 
Health, 00, 1–6. https://doi.org/10.1111/zph.13041

 18632378, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/zph.13041 by C

ochraneItalia, W
iley O

nline L
ibrary on [07/05/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1016/j.actatropica.2011.05.012
https://doi.org/10.1016/j.actatropica.2011.05.012
https://doi.org/10.3390/tropicalmed7110337
https://doi.org/10.1371/journal.pntd.0008253
https://doi.org/10.1186/s13071-022-05226-6
https://doi.org/10.1186/s13071-022-05226-6
https://doi.org/10.1016/j.cmi.2018.01.006
https://doi.org/10.1128/CVI.00268-08
https://doi.org/10.2460/javma.236.11.1184
https://doi.org/10.1111/tbed.14025
https://doi.org/10.1016/j.jinf.2004.05.004
https://doi.org/10.1016/j.jinf.2004.05.004
https://doi.org/10.1111/bjh.16538
https://doi.org/10.1111/bjh.16538
https://doi.org/10.1016/j.vprsr.2022.100746
https://doi.org/10.1016/j.vprsr.2022.100746
https://doi.org/10.1016/j.intimp.2022.109059
https://doi.org/10.1016/j.intimp.2022.109059
https://doi.org/10.1186/s13071-022-05385-6
https://doi.org/10.1016/j.actatropica.2010.08.013
https://doi.org/10.4103/0972-9062.289399
https://doi.org/10.1128/IAI.70.5.2288-2296.2002
https://doi.org/10.1128/IAI.70.5.2288-2296.2002
https://www.who.int/news-room/fact-sheets/detail/leishmaniasis
https://www.who.int/news-room/fact-sheets/detail/leishmaniasis
https://doi.org/10.1111/zph.13041

	Seroprevalence of Leishmania infantum in outdoor workers from southern Italian endemic regions
	Abstract
	1|INTRODUCTION
	2|MATERIALS AND METHODS
	2.1|Study population and sample collection
	2.2|Serological testing
	2.3|Statistical analyses

	3|RESULTS
	4|DISCUSSION
	ACKNOWLEDGEMENT
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


