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Abstract 

Cystic echinococcosis (CE) caused by the larval stage of the cestode Echinococcus granulosus,  

is one of the most widespread zoonoses in Mediterranean countries. Baiting not-owned dogs 

with praziquantel (PZQ), due to their key role in the maintaining the transmission of CE, 

currently appears to be the most effective way to limit the transmission of CE, as well as an 

important aspect to introduce for the control of this parasitic disease. Therefore, this study aims 

to test three types of PZQ-based baits by evaluating different parameters (integrity over time, 

attractiveness and palatability for dogs, and mechanical resistance after release to different 

altitudes) and the bait acceptance in field by target animals, i.e. not-owned dogs, by using 

camera traps. The double PZQ-laced baits (with a double layer of highly palatable chews), 

showed the greatest resistance in the environment while also preserving the attractiveness and 

palatability up to ten days, also withstood heights of 25 meters, thus resulting as the most 

suitable also for drone delivery. The results on the field showed that most of the baits were 

consumed by not-owned dogs (82.2%), while the remaining were consumed by wild boars 

(8.9%), foxes (6.7%), badgers (1.1%) and hedgehogs (1.1%), confirming the specific and high 

attractiveness of the double PZQ-laced baits for the target population and highlights how an 

anthelmintic baiting program may be a viable tool for the management of E. granulosus among 

free-ranging dog populations in endemic rural areas.  

 

Keywords: Echinococcus granulosus; baits; praziquantel; not-owned dogs; control 

program. 
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Introduction 

Cystic echinococcosis (CE) is a parasitic zoonosis caused by the larval stage of the tapeworm 

Echinococcus granulosus, a cestode that represents a public health priority due to its worldwide 

distribution and its impact on human and animal health (Craig et al. 2017). CE is now included 

in the list of the 20 neglected tropical diseases (NTDs) for which control measures are 

recommended by the World Health Organization (WHO) (WHO, 2011; Casulli et al. 2023). 

The life cycle of the parasite involves a variety of wild and domestic ungulates as intermediate 

hosts as well as canids as definitive hosts. In pastoral farming of the Mediterranean areas the 

disease is still highly prevalent in animals and humans, and primarily affects sheep and dogs 

(Deplazes et al. 2017; Cringoli et al. 2021). Among European countries, Greece reported an 

overall prevalence of E. granulosus infections in sheep up to 30.4-53.8% (Christodoulopoulos 

et al. 2008; Chaligiannis et al. 2015) and 50.4% in shepherd dogs (Sotiraki et al. 2003), whereas 

central-southern and insular regions of Italy reported high values of prevalence up to 75.0% in 

sheep and 6.0% in dogs (Deplazes et al. 2017; Bosco et al. 2021; Cringoli et al. 2021). The 

prevalence of cystic echinococcosis in Algeria reaches values of 78.0% in sheep (Hamrat et al. 

2011; Ouchene et al. 2014) and 42.0% in dogs (Bentounsi et al. 2009), while in Tunisia values 

of about 40.0% (Lahmar et al. 2013) and 21.0% (Lahmar et al. 2001) are reported in sheep and 

in dogs, respectively. Control programs against E. granulosus are considered long-term public 

health measures that require an integrated approach, including various actions for animals and 

humans in terms of surveillance, prevention, treatment and education (Craig et al. 2017; 

Cringoli et al. 2021).  In this framework, new innovative actions to control CE in the 

Mediterranean areas have been implemented with the aim of increasing surveillance and 

control strategies against E. granulosus in definitive and intermediate hosts (Cringoli et al. 

2021; Rinaldi et al. 2022). However, despite the implementation of such control initiatives, CE 

still remains a problem in the Mediterranean areas due to its high infection rate.  
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In this context, the targeted de-worming of dogs with praziquantel (PZQ), i.e. the 

anthelmintic which has been proven to be effective against mature and immature adult stages 

of E. granulosus (Lightowlers et al. 2021), is the mainstay of almost all successful control 

efforts against CE (Craig et al. 2017). Indeed, dogs play a crucial role in the transmission of 

cystic echinococcosis as they can roam freely in grazing areas and prey on livestock, also acting 

as carriers of others zoonotic diseases (Cringoli et al. 2007; Metsel, 2017; Wang et al. 2022). 

These aspects are further exacerbated in the case of not-owned dogs, which are estimated to 

constitute around 75% of the global dog population (Hughes and MacDonald, 2013) and are 

considered important reservoirs of E. granulosus as well as other zoonotic parasites (Deplazes 

et al. 2017; Otero-Abad and Torgerson,  2013; Otranto et al. 2017). Therefore, the potential 

role of not-owned dogs in contaminating the environment by shedding worms or eggs is a 

critical issue in the control of CE and other zoonoses (FAO, 2014).  Also, the lack of preventive 

strategies against not-owned dogs, due to their unrestricted freedom of movements, could 

contribute to a significant increase in the incidence of CE in endemic areas (Deplazes et al. 

2011; Esch and Petersen, 2013; Baneth et al. 2016). 

The control of E. granulosus infection will necessarily include both owned and not-owned 

dogs (Kachani and Heath, 2014), so an effective control strategy based on the anthelmintic 

treatment of not-owned dogs is required to be implemented.  An attempt might be to reduce 

the prevalence of E. granulosus by regularly baiting with PZQ, which appears to be the most 

effective tool for limiting the transmission of CE in dog populations (Lightowlers et al. 2021). 

A similar strategy has been adopted against E. multilocularis in fox populations (Eckert and 

Deplazes, 2004), as PZQ-laced baits released into the environment that are attractive to the 

target animal species have already been successfully used in several parts of the world in 

anthelmintic campaigns targeting foxes against E. multilocularis (reviewed in Umhang et al. 

2019), as well as in canids to control E. granulosus (Yu et al. 2017). However, to date, the use 
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of baits containing PZQ has never been considered as a new control action against CE in 

Mediterranean countries. 

The effectiveness of these strategies requires baits that are attractive and accepted by the 

target population. To this end, three different types of PZQ-laced baits were tested in this study. 

Different characteristics, such as integrity over time, attractiveness and palatability to the dogs, 

as well as mechanical resistance at different heights when dropped by a drone were evaluated 

in order to establish which was most suitable for deworming not-owned dogs, with the aim of 

implementing CE control programs in the Mediterranean area. Finally, the acceptability and 

uptake of the baits by the target animals, i.e. not-owned dogs, was evaluated under field 

conditions in southern Italy by means of camera traps.  

 

Materials and methods 

Study design 

The study was conducted in a pilot area of the Campania region, southern Italy, where CE is 

highly endemic (Deplazes et al. 2017; Bosco et al. 2021; Cringoli et al. 2021) and was divided 

into two phases. The activities of the first phase, i.e., the preliminary trial, were conducted in 

a delimited and fenced area with lawn and trees (1,330 m²) located within the Center for 

Monitoring Parasitic Diseases (CREMOPAR, Campania region, southern Italy) of the 

Department of Veterinary Medicine and Animal Production, University of Naples Federico II 

(Fig. 1).  

The second phase, i.e., the field trial on bait acceptability, was conducted in a grazing area 

in the Salerno province (Campania region, southern Italy), which is highly endemic for CE, 

where not-owned dogs and Mediterranean wildlife (e.g. badgers, foxes, hares, hedgehogs, 

martens, porcupines, roe deer, wild boars, wolves) are widespread.  
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Preliminary trial  

The preliminary trial was conducted from May 2022 to February 2023. Three different types 

of baits, consisting of commercially available products with high palatability for dogs, were 

selected and tested as described below. 

Anthelmintic tablets for dogs (weighing between 5 and 25 kg) containing PZQ 125 mg 

and milbemycin oxime 12.5 mg (Milbemax® tablets - Elanco Italia S.p.A), were packaged in   

commercially available, highly palatable chews (Giver Dog, EasyPill - Vetinnov, France) to 

prepare two different types of baits:  

• the single PZQ-laced baits (consisting of a single layer of Easypill incorporating 

one tablet of Milbemax®) 

• the double PZQ-laced baits (consisting of a double layer of Easypill 

incorporating one tablet of Milbemax®).  

A third type of bait (PZQ chewable tablets) was the commercial palatable chew containing 

PZQ 125 mg and milbemycin oxime 12.5 mg (Milbemax® chew - Elanco Italia S.p.A). 

Three parameters were evaluated for each bait: (i) integrity over time; (ii) attractiveness and 

palatability for the dogs and (iii) mechanical resistance to different altitudes.  

(i) Integrity over time. To assess the integrity of the baits over time, two boxes containing 

30 baits of each type were prepared. One box (Box A) was placed on clods of soil and 

vegetation and covered under a bush; the second box (Box B) was placed in an open field 

exposed to sunlight (Fig. 2).  

 The integrity of the baits in the two boxes (A and B) was assessed by means of a visual 

inspection after five and ten days, assigning a score to each bait on a scale of 1-3 (i.e., 1: intact 

bait; 2: broken bait; 3: moldy and degenerated bait). The test was carried out in three different 

seasons (spring, summer and winter) to assess the integrity of the baits under different climatic 

conditions. A total of 540 baits were tested. 
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(ii) Attractiveness and palatability for dogs. The attractiveness and palatability of the 

baits were tested out of a total of 24 owned dogs of different breed, sex and age. The recruited 

dogs had been free from the anthelminthic treatment for at least six months. They were not 

potentially infected by E. granulosus and had been voluntarily included in the study by their 

owners by signing an informed consent. The intact baits (score 1), selected from either box A 

or box B, were randomly distributed across the fenced area, with the attractiveness and 

palatability for the dogs being assessed after both 5 and 10 days. To determine voluntary 

consumption, each dog was given the opportunity to choose one of the three bait types. 

According to Schmid, K et al. (2010) palatability was calculated as follows: 

Palatability (%) =
 𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑑𝑜𝑔𝑠 𝑒𝑎𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑏𝑎𝑖𝑡𝑠 (𝑑𝑎𝑦 5+10 )

𝑇𝑜𝑡𝑎𝑙  𝑛𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑑𝑜𝑔𝑠
 x 100 

(iii) Mechanical resistance at different altitudes. A test was conducted to evaluate the 

mechanical resistance of the three types of baits (single PZQ-laced baits, double PZQ-laced 

baits and PZQ chewable tablets) after release from different heights. To this end, a custom 

unmanned aerial vehicle (UAV) was used, consisting of a DJI Flame wheel F550 drone 

equipped with a mechanical part (a dispenser, consisting of nine wells), which was 3D printed 

and attached to the frame of the drone (Caputo et al. 2022). A total of 135 baits (45 for each 

type of bait) were released from different heights (5-10-15-20 meters) up to the maximum 

allowable flight altitude (25 meters), in locations with different types of ground (soil, 

vegetation, asphalt), which was followed by a visual inspection. The trial was considered 

successful if the baits tested had remained completely intact after impact on the ground.  

 

Field trial on bait acceptability  

The trial was conducted from February 2023 to June 2023 in order to have different climatic 

conditions in the field. Based on the results of the preliminary trial, the double PZQ-laced baits 

were used to treat not-owned dogs or other canids present in the pilot area of southern Italy in 
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order to evaluate the acceptability by the target species (i.e., not-owned dogs) in the field.  

The area was identified by using mobile global positioning system (GPS) devices (Qtrack 

GPS, 4G LTE Iot network technology, Austria) applied to sheep and shepherd dogs on a sheep 

farm that had tested positive for CE. The pilot site for bait delivery was selected by tracking 

the movements of sheep and dogs, thus identifying some key points (Nocerino et al. submitted). 

The entire pilot baiting site was then divided into units containing ten fixed points for bait 

delivery.  For each point of release, three double PZQ-laced baits were manually placed and 

replaced every ten days for the duration of the study. Two camera traps (Reolink KEEN Ranger 

P, Hong Kong) (Fig. 3) were placed simultaneously at two different points of bait release, at a 

distance of approximately three meters from the baits, in order to assess bait acceptance by not-

owned dogs or other animal species. The position of the two camera traps was changed every 

month until all points selected for bait release were covered. 

 

Statistical analysis 

In the preliminary trial, the correlation between bait types (Single PZQ-laced baits, Double 

PZQ-laced baits and PZQ chewable tablets) and weather resistance scores was evaluated using 

the Pearson's chi-squared test in order to assess the integrity of the baits over time. The analysis 

was performed separately for each box, day and season. 

Differences in bait acceptance by dogs related to gender, age and breed were compared by 

using the Pearson's chi-squared test. 

All statistical analyses were performed using SPSS® Statistics Software (v.26, IBM, 

Armonk, NY, USA), and a significant level of P< 0.05 was used. 
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Results 

Preliminary trial 

(i) Integrity over time. The double PZQ-laced baits showed the greatest resistance in the 

environment under different climatic conditions, both those covered in clods of soil and 

vegetation (Box A) and those in an open field and exposed to sunlight (Box B), exhibiting less 

degradation and better conservation compared to the other types, which were already broken 

or degenerated from the fifth day (Fig. 4), as reported in table 1. 

 The difference in integrity over time between the three different types of baits was statistically 

significant (P<0.05). 

(ii) Attractiveness and palatability for dogs. The results showed that the 24 owned dogs 

included in the study were more attracted to the double PZQ-laced baits compared to the other 

types of baits (Table 2). The PZQ chewable tablets, on the other hand, resulted to be the least 

attractive compared to the others. The spontaneous acceptance rate (palatability %) of the 

double PZQ-laced baits (70.8%) was higher than that of the other bite types (25.0% for the 

single PZQ-laced baits and 4.1% for the PZQ chewable tablets). Dogs’ age, gender and size 

were found to have no statistically significant impact on bait acceptance (P = 0.11). 

(iii) Mechanical resistance after dropping at different altitudes. All the 45 double PZQ-

laced baits (100%) tested remained completely intact after an impact on different surfaces and 

on any type of ground up to a height of 25 meters compared to the other types of baits. Indeed, 

only 40 PZQ chewable tablets on 45 (90%) and 36 Single PZQ-laced baits on 45 (80%) 

remained intact after the release. 

 

 Field trial on bait acceptability 

A total of 90 double PZQ-laced baits were distributed in all ten points of the pilot site. Among 

these, 72 (80%; Confidence Interval [CI]95% = 70.0-87.4%) were rapidly removed from the 
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rural areas within 3 days. An analysis of the images showed that camera traps recorded 9 

species frequenting baiting sites: not-owned dogs (no. movement images=85), wild boars 

(no.=18), foxes (no.= 14), hedgehogs (no.=8), badgers (no.=5), hares (n=3), martens (no.=3), 

roe deer (n=2), wolves (n=1). Only 5 species fed on baits: most of the baits were eaten by not-

owned dogs (74/90, 82.2%; CI95% = 72.4-89.2%) and the remaining by foxes (6/90, 6.7%; 

CI95% = 2.7-14.5%), wild boars (8/90, 8.9%; CI95% = 4.2-17.2) (Fig. 5), badgers (1/90, 1.1%; 

CI95% = 0.1-6.9) and hedgehogs (1/90, 1.1%; CI95% = 0.1-6.9) (Fig. 6).  Martens, roe deer 

and wolves were not observed approaching the baits, while hares merely showed interest 

without consuming them. Furthermore, an analysis of the images showed that every not-owned 

dog did not consume the baits repeatedly in the same point of bait release. 

 

Discussion 

This paper reports the results of a study aimed at assessing the best bait for deworming not-

owned dogs to be included in effective control programs in order to reduce the transmission of 

CE in endemic areas. Currently, prevention and control strategies for CE are based on an 

integrated approach, whose main actions can be listed as follows: regulation of slaughter 

activity and disposal of offal; prevention of dogs accessing offal; de-worming of 

shepherd/owned dogs (most frequently with PZQ); highly effective vaccination (with vaccine 

EG95) to prevent ovine CE; and public health education (Craig et al. 2017; Larrieu et al. 2017; 

Cringoli et al. 2021). 

To date, only three control programs implemented in countries and/or on islands (Iceland, 

New Zealand, Tasmanis, Kalkland Islands, and Cyprus) have achieved eradication within 10–

12 years, through specific policies focused on the control of cystic echinococcosis in the dog 

definitive hosts (Craig et al. 2007). In other countries, despite the attempted control initiatives, 

CE remains a problem with a high infection rate, especially in the Mediterranean areas 
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(Deplazes et al. 2017; Bosco et al. 2021; Cringoli et al. 2021). Most control programs are based 

on the integration of different tasks as control strategies, including the anthelmintic treatment 

of shepherd dogs present on each farm (Craig et al. 2017). Deworming activities are usually 

performed with owned dogs tied to a chain or, by means of a purpose-built cage, known as 

“EchinoCage”, which made it possible to treat and analyze almost all the dogs present on the 

sheep farms (Cringoli et al. 2021), whereas the treatment of not-owned dogs has often been 

neglected. 

 Not-owned dogs are seen as a major contributor to the spread and persistence of CE in 

many countries, because they roam freely in grazing areas and prey on livestock offal, 

disseminating Echinococcus eggs into the environment. To date, no data are available 

concerning the environmental contamination with Echinococcus eggs in dogs (Deplazes et al. 

2011). Hegglin and Deplazes (2013) estimated, instead, that, with respect to definitive host 

species, the contribution to environmental contamination with Echinococcus multilocularis 

eggs was of 400 to 6,600 eggs /m2, presenting a significant infection risk for humans and 

animals. Because of the importance of not-owned dogs in CE transmission, along with the 

extreme difficulties in treating them with anthelmintics (Kachani and Heath, 2014), new tools 

are needed to ensure that control programs are implemented effectively. 

In light of this background, the distribution of anthelmintic PZQ baits against wild and 

not-owned definitive hosts could be a good approach, leading to a significant reduction in CE 

prevalence. Baiting campaigns for alveolar echinococcosis control and oral rabies vaccination 

(Comte et al. 2013; Umhang et al. 2019) have proven to be highly effective over the years, 

suggesting that the control of CE by treating not-owned dogs in extra-urban endemic areas is 

also feasible. The usefulness of PZQ-laced baits in the control of CE for the treatment of stray 

dogs has already been proven by Yu et al. (2017), but the use of baits containing PZQ has never 

been considered in Mediterranean countries as a new control action against CE. For this reason,  
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there are several aspects to be considered in CE control when the use of medicated baits is 

included.  

First, an important premise for a successful baiting campaign is the availability of a bait 

that is well accepted (highly palatable) by the target species under field conditions (Gibson et 

al. 2019). It is known that palatability is affected by several factors, such as physical aspect, 

taste and dosage form (Adenot et al. 2022). These factors are highly influenced by 

environmental exposure; in particular, rainfall, soil moisture, and temperature could play an 

important role in the longevity of baits (Allsop et al. 2017). Musto et al. (2022) have shown a 

high rate of degradation of the baits (loss of their characteristic scent and shape) used in central 

Italy for oral rabies vaccination (ORV) campaigns in wild canids, which occurred after 

approximately one week due to weather conditions. These findings are in line with our study, 

where only the double PZQ-laced baits showed a better preservation up to ten days under 

different climatic conditions, compared to the other two types of baits, which were found to be 

already broken or degenerated by the fifth day. This is most likely due to the presence of a 

double layer that avoids, for example, water penetration and thus increases the longevity of the 

bait. Indeed, the bait matrix (especially the ‘skin’ of the bait) greatly affects its integrity (Allsop 

et al. 2017).  

Second, once the integrity of the bait was evaluated, their attractiveness and palatability 

over time were also assessed by preference testing (Thombre, 2004; Adenot et al. 2022) in 

order to find the best type of baits for the delivery on the field. Assessing the palatability of 

any proposed formulation on the target population prior to a baiting program is an important 

step in predicting the effectiveness of that formulation for a particular population (Kappes et 

al. 2022). Although the baits tested in our study are all commercial products with a well-known 

high palatability, not all three baits showed the same attractiveness. The Milbemax® Chewable 

tablets proved to be the least attractive in contrast to Petry et al. (2014), in which the dogs 
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accepted the tablets well if taken directly from their owner’s hand. In this study, it was observed 

that Milbemax® Chewable tablets were not chosen voluntarily by dogs if distributed in a green 

space compared to other options (single and double PZQ-laced baits). This study found also 

that dogs’ age, sex and breed had no significant impact on bait acceptance, as previously shown 

in other studies (Bender et al. 2017; Bonwitt et al. 2020).  

Third, the last parameter tested was the mechanical resistance of the baits released from 

different altitudes. No damage was observed in all the double praziquantel baits, distributed 

onto different surfaces and on different types of ground after drone release, up to heights of 25 

meters. A similar study was carried out during ORV campaigns, when the vaccine was 

distributed by helicopter onto solid ground at different altitudes and speeds, as reviewed by 

Mahl et al. (2014). The final aim of evaluating the integrity after release from different heights 

is to assess the feasibility of using drones for bait distribution, which might be useful in case 

of inaccessible areas (Yu et al. 2017). The custom drone used in this study was developed ad 

hoc for the delivery of medicated baits, aiming to improve deworming activities in the study 

area (Caputo et al. 2022) with advantages in terms of time, cost and manpower.  

Since it is extremely difficult to recreate field conditions, the baits that had produced the 

best results during the preliminary trial (i.e., double PZQ-laced baits) were distributed manually 

in a grazing area, and their acceptance by not-owned dogs was investigated. Bait acceptance 

trials are an essential part of examining the feasibility of baiting campaigns (Estrada et al., 

2001), and the best baiting strategy is characterized by high bait acceptance from target species 

and low bait acceptance from non-target species (Guthery and Meinzer, 1984). In this study, to 

investigate bait acceptance from target and non-target species camera traps were placed in 

strategic points and the acquired images were analyzed.  The evaluation of bait uptake using 

camera traps is a non-invasive control method that yields detailed data on bait competition 

between different species under different conditions (Hegglin et al. 2004). The camera traps 
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photographed mostly not-owned dogs, and baits disappeared quickly from the baiting sites. 

The main competitors, i.e. non-target species, were wild boars and foxes, as also reported by 

Musto et al. (2022) in central Italy. However, it is important to point out that PZQ represents 

no risk for extra-urban wildlife, and the inadvertent treatment of non-target species presents 

minimal risk (Hegglin et al. 2004). The results obtained on the field underline that, despite high 

densities of wild animals, baits were mostly consumed by not-owned dogs, confirming the high 

attractiveness of double PZQ-laced baits for the target population. Furthermore, the continued 

removal of baits by not-owned dogs suggests that an anthelmintic baiting program may be a 

viable tool for the management of E. granulosus among free-ranging dog populations in 

endemic rural areas.  However, it is necessary to consider that to optimize the distribution of 

baits as well as the bait density, it should be taken in consideration the presence of target and 

non-target population in each area and adapt it accordingly, in order to significantly reduce the 

prevalence.In conclusion, while baiting for deworming not-owned dogs has been successfully 

tested in southern Italy, future perspectives will aim to validate it also in other countries of the 

Mediterranean area, in order to include these strategies in effective control programs and 

reduce the transmission of CE in endemic areas. 

 

Acknowledgements. The authors thank the sheep farmers who accompanied us around each 

site, all the veterinarians (Dr. Emanuele Bambacaro; Dr. Giuseppe Grande; Dr. Giuseppe 

Mangieri; Dr. Pierluigi Quaranta) for their assistance with fieldwork and their technical 

support, as well as the dog owners who participated voluntarily in this study. 

 

Authors’ contributions. LR and AB conceived and designed the study. EC conducted data 

gathering. EC and PP performed statistical analyses.  Writing—original draft preparation EC, 

AB, PP, MN, NL, GU, LA, SL, YS, GS, RB. Writing—review and editing: LR, SS, FB. 

https://doi.org/10.1017/S0031182024000258 Published online by Cambridge University Press

https://doi.org/10.1017/S0031182024000258


 

 15 

Supervision: LR. All authors have read and agreed to the published version of the manuscript. 

 

Financial support. The study was supported by the PRIMA Echino-Safe-Med project (New 

sustainable tools and innovative actions to control cystic ECHINOcoccosis on sheep farms in 

the MEDiterranean area: improvement of diagnosis and SAFEty in response to climatic 

changes) and by the Regional Reference Center for Domestic Animal Diseases (CRESAN), 

Campania Region, Naples, Italy.  

 

Competing interests. The authors declare there are no conflicts of interest. 

 

Ethical standards. Experimental protocols received institutional approval from the Ethical 

Animal Care and Use Committee of the University of Naples Federico II (Protocol No. 

PG/2021/0058962).  

Prior to publishing this paper, written informed consent has been obtained from the 

owners who approved the use of their animals for the study. 

 

  

https://doi.org/10.1017/S0031182024000258 Published online by Cambridge University Press

https://doi.org/10.1017/S0031182024000258


 

 16 

References 

Adenot, CC, and Abdelhakim, HE (2022). Palatability assessment of oral dosage forms for 

companion animals: A systematic review. Journal of Drug Delivery Science and 

Technology, 103841. doi: 10.1016/j.jddst.2022.103841 

Allsop, SE, Dundas, SJ, Adams, PJ, Kreplins, TL, Bateman, PW Fleming, PA  (2017). 

Reduced efficacy of baiting programs for invasive species: some mechanisms and 

management implications. Pacific Conservation Biology, 23(3), 240-257. 

doi:10.1071/PC17006 

Baneth, G, Thamsborg, SM, Otranto, D, Guillot, J, Blaga, R, Deplazes, P Solano-Gallego, 

L (2016). Major parasitic zoonoses associated with dogs and cats in Europe. Journal of 

comparative pathology, 155(1), S54-S74. doi:10.1016/j.jcpa.2015.10.179 

Bender, S, Bergman, D, Vos, A, Martin, A Chipman, R (2017). Field studies evaluating bait 

acceptance and handling by dogs in Navajo Nation, USA. Tropical Medicine and 

Infectious Disease, 2(2), 17. doi: 10.3390/tropicalmed2020017 

Bentounsi, B, Meradi, S, Ayachi, A, Cabaret, J (2009). Cestodes of untreated large stray dog 

populations in Algeria: a reservoir for herbivore and human parasitic diseases. The Open 

Veterinary Science Journal, 3(1). doi: 10.2174/1874318809003010064 

Bonwitt, J, Bonaparte, S, Blanton, J, Gibson, AD, Hoque, M, Kennedy, E, Islam, K, 

Siddiqui, UR, Azam, S (2020). Oral bait preferences and feasibility of oral rabies 

vaccination in Bangladeshi dogs. Vaccine, 38(32), 5021-5026. doi: 

10.1016/j.vaccine.2020.05.047 

Bosco, A, Alves, LC, Cociancic, P, Amadesi, A, Pepe, P, Morgoglione, ME, Maurelli, MP, 

Ferrer-Miranda, E, Régis Santoro, K, Nascimento Ramos, RA, Rinaldi, L,  Cringoli, 

G (2021). Epidemiology and spatial distribution of Echinococcus granulosus in sheep and 

goats slaughtered in a hyperendemic European Mediterranean area. Parasites & 

https://doi.org/10.1017/S0031182024000258 Published online by Cambridge University Press

file:///C:/Users/paola/Downloads/10.1016/j.jddst.2022.103841
https://doi.org/10.1016/j.jcpa.2015.10.179
http://dx.doi.org/10.2174/1874318809003010064
https://doi.org/10.1017/S0031182024000258


 

 17 

Vectors, 14(1), 1-8. doi: 10.1186/s13071-021-04934-9 

Caputo, E, de Alteriis, G, Conte, C, Nocerino, M, Pepe, P, Elia, S, Bosco, A, Cringoli, G, 

Rinaldi, L, Rufino, G,  Accardo, D (2022). Development of an Embedded System-Based 

Dropper Payload for Drones. In 2022 IEEE 9th International Workshop on Metrology for 

AeroSpace (MetroAeroSpace) (pp. 639-643). IEEE. 

Casulli, A, Abela-Ridder, B, Petrone, D, Fabiani, M, Bobić, B, Carmena, D, Šoba, B, 

Zerem, E, Gargaté, MJ, Kuzmanovska, G, Calomfirescu, C, Rainova, I, Sotiraki, S, 

Lungu, V, Dezsényi, B, Herrador, Z, Karamon, J, Maksimov, P, Oksanen, A, Millon, 

L, Sviben, M,   Shkjezi, R ,  Gjoni, V , Akshija, I,  Saarma, U , Torgerson, P ,  Šnábel, 

V , Antolová, D ,  Muhovic, D , Besim, H , Chereau, F, Belhassen García, 

M, , Chappuis, F , Gloor, S, Stoeckle, M , Müllhaupt, B , Manno, V, Santoro, 

A , Santolamazza, F (2023). Unveiling the incidences and trends of the neglected 

zoonosis cystic echinococcosis in Europe: a systematic review from the MEmE 

project. The Lancet Infectious Diseases. doi: 10.1016/S1473-3099(22)00638-7 

Chaligiannis, I, Maillard, S, Boubaker, G, Spiliotis, M, Saratsis, A, Gottstein, B, Sotiraki, 

S (2015). Echinococcus granulosus infection dynamics in livestock of Greece. Acta 

tropica, 150, 64-70. doi: 10.1016/j.actatropica.2015.06.021 

Christodoulopoulos, G, Theodoropoulos, G, and Petrakos, G (2008). Epidemiological 

survey of cestode-larva disease in Greek sheep flocks. Veterinary parasitology, 153(3-4), 

368-373. doi: 10.1016/j.vetpar.2008.02.002 

Comte, S, Raton, V, Raoul, F, Hegglin, D, Giraudoux, P, Deplazes, P, Favier, S, 

Gottschek, D, Umhang, G, Boué, F, Combes, B (2013). Fox baiting against  

Echinococcus multilocularis: contrasted achievements among two medium size 

cities. Preventive veterinary medicine, 111(1-2), 147-155. doi: 

10.1016/j.prevetmed.2013.03.016  

https://doi.org/10.1017/S0031182024000258 Published online by Cambridge University Press

https://pubmed.ncbi.nlm.nih.gov/?term=Sviben+M&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Shkjezi+R&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Gjoni+V&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Akshija+I&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Saarma+U&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Torgerson+P&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=%C5%A0n%C3%A1bel+V&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Antolov%C3%A1+D&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Muhovic+D&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Besim+H&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Chereau+F&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Belhassen+Garc%C3%ADa+M&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Chappuis+F&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Gloor+S&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Stoeckle+M&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=M%C3%BCllhaupt+B&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Manno+V&cauthor_id=36427513
https://pubmed.ncbi.nlm.nih.gov/?term=Santoro+A&cauthor_id=36427513
https://doi.org/10.1016/S1473-3099(22)00638-7
https://doi.org/10.1016/j.actatropica.2015.06.021
https://doi.org/10.1016/j.vetpar.2008.02.002
https://doi.org/10.1017/S0031182024000258


 

 18 

Craig, PS, McManus, DP, Lightowlers, MW, Chabalgoity, JA, Garcia, HH, Gavidia, C 

M, Gilman, RH, Gonzalez, AE, Lorca, M, Naquira, C, Nieto, A, and Schantz, P. M. 

(2007). Prevention and control of cystic echinococcosis. The Lancet infectious 

diseases, 7(6), 385-394. doi: 10.1016/S1473-3099(07)70134-2 

Craig, PS, Hegglin, D, Lightowlers, MW, Torgerson, PR, Wang, Q (2017). Echinococcosis: 

control and prevention. Advances in parasitology, 96, 55-158. doi: 

10.1016/bs.apar.2016.09.002 

Cringoli, G, Rinaldi, L, Musella, V, Veneziano, V, Maurelli, MP, Di Pietro, F, Frisiello, 

M, Di Pietro, S (2007). Geo-referencing livestock farms as tool for studying cystic 

echinococcosis epidemiology in cattle and water buffaloes from southern Italy. Geospatial 

health, 2(1), 105–111. doi: 10.4081/gh.2007.259 

Cringoli, G, Pepe, P, Bosco, A, Maurelli, MP, Baldi, L, Ciaramella, P, Musella, V, 

Buonanno, ML, Capuano, F, Corrado, F, Ianniello, D, Alves, LC, Sarnelli, P Rinaldi, 

L (2021). An integrated approach to control Cystic Echinococcosis in southern 

Italy. Veterinary Parasitology, 290, 109347. doi: 10.1016/j.vetpar.2021.109347 

Deplazes, P, van Knapen, F, Schweiger, A, Overgaauw, PA  (2011).  Role of pet dogs and 

cats in the transmission of helminthic zoonoses in Europe, with a focus on echinococcosis 

and toxocarosis. Veterinary parasitology, 182(1), 41–53. doi: 

10.1016/j.vetpar.2011.07.014 

Deplazes, P, Rinaldi, L, Rojas, CA, Torgerson, PR, Harandi, MF, Romig, T, Antolova, 

D,  Schurer, JM, Lahmar, S, Cringoli, G, Magambo, J,  Thompson, RCA,  Jenkins, 

EJ (2017). Global distribution of alveolar and cystic echinococcosis. Advances in 

parasitology, 95, 315-493. doi: 10.1016/bs.apar.2016.11.001 

Eckert, J, Gemmell, MA, Meslin, FX, Pawlowski, ZS, and World Health Organization  

(2001). WHO/OIE manual on echinococcosis in humans and animals: a public health 

https://doi.org/10.1017/S0031182024000258 Published online by Cambridge University Press

https://doi.org/10.1016/bs.apar.2016.09.002
https://www.sciencedirect.com/author/55482271400/richard-christopher-andrew-thompson
https://doi.org/10.1017/S0031182024000258


 

 19 

problem of global concern. World Organisation for Animal Health. pp. 195–236. 

Eckert, J, and Deplazes, P (2004). Biological, epidemiological, and clinical aspects of 

echinococcosis, a zoonosis of increasing concern. Clinical microbiology reviews, 17(1), 

107-135. doi: 10.1128/cmr.17.1.107-135.2004  

Esch, KJ, and Petersen, CA (2013). Transmission and epidemiology of zoonotic protozoal 

diseases of companion animals. Clinical microbiology reviews, 26(1), 58–85.  

Estrada, R, Vos, A, and De Leon, RC (2001). Acceptability of local made baits for oral 

vaccination of dogs against rabies in the Philippines. BMC Infectious Diseases, 1(1), 1-5. 

doi: 10.1186/1471-2334-1-19 

Food and Agriculture Organization. (FAO, 2014). Dog population management. Report of 

the FAO/WSPA/IZSAM expert meeting. 

Gibson, AD, Mazeri, S, Yale, G, Desai, S, Naik, V, Corfmat, J, Ortmann,S, King, A, 

Müller, T, Handel, I, Bronsvoort, BM, Gamble, L, Mellanby, RJ, Vos, A (2019). 

Development of a non-meat-based, mass producible and effective bait for oral vaccination 

of dogs against rabies in Goa State, India. Tropical medicine and infectious disease, 4(3), 

118. doi: 10.3390/tropicalmed4030118. 

Guthery, F S, Meinzer, W P, Beasom, S L, and Caroline, M (1984). Evaluation of placed 

baits for reducing coyote damage in Texas. The Journal of Wildlife Management, 48(2), 

621-626. doi: 10.2307/3801203 

Hamrat, K, Achour, Y, Yacin, G, and Cozma, V (2011). Epidemiologic study of hydatidosis 

in the steppe regions of Djelfa, Algeria. Sci Parasitol, 12(4), 177-183. doi: 

https://api.semanticscholar.org/CorpusID:86052452  

Hegglin, D, Bontadina, F, Gloor, S, Romer, J, Müller, U, Breitenmoser, U, Deplazes, P 

(2004). Baiting red foxes in an urban area: a camera trap study. The Journal of Wildlife 

Management, 68(4), 1010-1017. doi: 10.2193/0022-541X (2004)068 

https://doi.org/10.1017/S0031182024000258 Published online by Cambridge University Press

https://doi.org/10.1128/cmr.17.1.107-135.2004
https://api.semanticscholar.org/CorpusID:86052452
https://doi.org/10.1017/S0031182024000258


 

 20 

Hegglin, D, and Deplazes, P (2013). Control of Echinococcus multilocularis: Strategies, 

feasibility and cost–benefit analyses. International journal for parasitology, 43(5), 327-

337. doi: 10.1016/j.ijpara.2012.11.013 

Hughes, J, and Macdonald, DW (2013). A review of the interactions between free-roaming 

domestic dogs and wildlife. Biological conservation, 157, 341-351. doi: 

10.1016/j.biocon.2012.07.005 

Kachani, M, and Heath, D (2014). Dog population management for the control of human 

echinococcosis. Acta tropica, 139, 99-108. doi:10.1016/j.actatropica.2014.05.011 

Kappes, PJ, Siers, SR, Leinbach, IL,  Sugihara, RT, Jolley, WJ, Plissner, JH, Flint, EN, 

Goodale, KL, Howald, GR  (2022) Relative palatability and efficacy of brodifacoum-

25D conservation rodenticide pellets for mouse eradication on Midway Atoll. Biological 

Invasions 24, 1375–1392. doi: 10.1007/s10530-021-02714-1 

Lahmar, S, Kilani, M, and Torgerson, PR (2001) Frequency distributions of Echinococcus 

granulosus and other helminths in stray dogs in Tunisia, Annals of Tropical Medicine & 

Parasitology, 95:1, 69-76, doi: 10.1080/00034983.2001.11813616 

Lahmar, S, Trifi, M, Ben Naceur, S, Bouchhima, T, Lahouar, N, Lamouchi, I, Maâmouri, 

N, Selmi, R, Dhibi, M,  Torgerson, PR (2013) Cystic echinococcosis in slaughtered 

domestic ruminants from Tunisia. Journal of Helminthology. 87:318–25. doi:  

10.1017/S0022149X12000430 

Larrieu, E, Poggio, TV, Mujica, G, Gauci, CG, Labanchi, JL, Herrero, E, Araya, D, 

Grizmado, C, Calabro, A, Talmon, G, Crowley, P, Santillán, G, Vizcaychipi, K, 

Seleiman, M, Sepulveda, L, Arezo, M, Cachau, MG, Lamberti, R, Molina, L, Gino, 

L, Donadeu, M,   Lightowlers, MW(2017). Pilot field trial of the EG95 vaccine against  

ovine cystic echinococcosis in Rio Negro, Argentina: Humoral response to the 

vaccine. Parasitology International, 66(3), 258-261. doi: 10.1016/j.parint.2017.01.020. 

https://doi.org/10.1017/S0031182024000258 Published online by Cambridge University Press

https://doi.org/10.1016/j.ijpara.2012.11.013
https://doi.org/10.1016/j.actatropica.2014.05.011
https://link.springer.com/article/10.1007/s10530-021-02714-1#auth-Robert_T_-Sugihara-Aff1
https://link.springer.com/article/10.1007/s10530-021-02714-1#auth-Wesley_J_-Jolley-Aff4
https://link.springer.com/article/10.1007/s10530-021-02714-1#auth-Jonathan_H_-Plissner-Aff4
https://link.springer.com/article/10.1007/s10530-021-02714-1#auth-Elizabeth_N_-Flint-Aff5
https://link.springer.com/article/10.1007/s10530-021-02714-1#auth-Kelly_L_-Goodale-Aff6
https://link.springer.com/article/10.1007/s10530-021-02714-1#auth-Kelly_L_-Goodale-Aff6
https://link.springer.com/article/10.1007/s10530-021-02714-1#auth-Gregg_R_-Howald-Aff4-Aff7-Aff8
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=N.%20Ma%C3%A2mouri&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=R.%20Selmi&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=M.%20Dhibi&eventCode=SE-AU
https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=P.R.%20Torgerson&eventCode=SE-AU
https://doi.org/10.1017/s0022149x12000430
https://doi.org/10.1017/S0031182024000258


 

 21 

Epub 2017 Feb 4.  

Lightowlers, M W, Gasser, R B, Hemphill, A, Romig, T, Tamarozzi, F, Deplazes, P, 

Torgerson, PR, Garcia, HH, Kern, P (2021). Advances in the treatment, diagnosis, 

control and scientific understanding of taeniid cestode parasite infections over the past 50 

years. International journal for parasitology, 51(13-14), 1167-1192.doi: 

10.1016/j.ijpara.2021.10.003  

Mähl, P, Cliquet, F, Guiot, AL, Niin, E, Fournials, E, Saint-Jean, N, Aubert, M,  

Rupprecht, CE,  Gueguen, S (2014). Twenty-year experience of the oral rabies vaccine 

SAG2 in wildlife: a global review. Veterinary research, 45, 1-17.doi: 10.1186/s13567-

014-0077-8.  

Mestel, R (2017). Pets: Millennia together. Nature, 543(7647), S42-S43.doi: 

10.1038/543S42a 

Musto, C, Cerri, J, Sentimenti, E M, Delogu, M (2022). Evaluation of limiting factors of 

Oral Rabies Vaccinations (ORV) in wild canids, evidence from a field trial in Central 

Italy. Hystrix, the Italian Journal of Mammalogy, 33(2). doi: 10.4404/hystrix-00517-2021. 

Nocerino, M, Pepe P, Bosco, A, Ciccone, E, Maurelli, MP, Boué, F, Umhang, G, Pellegrini, 

J, Lahmar, S, Said, Y, Sotiraki, S, Ligda, P, Laatamna, A, Saralli, G, Paciello, O, 

Alterisio, C, Rinaldi L (2023) An innovative strategy for deworming dogs in 

Mediterranean areas highly endemic for cystic echinococcosis. (Submitted) 

Otero-Abad, B, and Torgerson, PR (2013). A systematic review of the epidemiology of 

echinococcosis in domestic and wild animals. PLoS neglected tropical diseases, 7(6), 

e2249. doi: 10.1371/journal.pntd.0002249 

Otranto, D, Dantas-Torres, F, Mihalca, AD, Traub, RJ, Lappin, M, Baneth, G (2017). 

Zoonotic parasites of sheltered and stray dogs in the era of the global economic and 

political crisis. Trends in parasitology, 33(10), 813-825. doi: 10.1016/j.pt.2017.05.013  

https://doi.org/10.1017/S0031182024000258 Published online by Cambridge University Press

https://doi.org/10.1016/j.ijpara.2021.10.003
https://link.springer.com/article/10.1186/s13567-014-0077-8#auth-Michel-Aubert-Aff5
https://link.springer.com/article/10.1186/s13567-014-0077-8#auth-Charles_E-Rupprecht-Aff6
https://doi.org/10.1371/journal.pntd.0002249
https://doi.org/10.1016/j.pt.2017.05.013
https://doi.org/10.1017/S0031182024000258


 

 22 

Ouchene, N, Bitam, I, Zeroual, F, and Ouchene-Khelifi, NA (2014). Cystic echinococcosis 

in wild boars (Sus scrofa) and slaughtered domestic ruminants in Algeria. Asian journal 

of animal and veterinary advances, 9(12), 767-774. doi: 10.3923/ajava.2014.767.774  

Petry, G, Fourie, J and Wolken, S (2014) Comparison of the Palatability of a New Flavoured 

Drontal® Plus Tablet (Drontal® Plus Treat 10 kg) and Milbemax® Chewable Tablets When 

Presented to Privately Owned Dogs. Open Journal of Veterinary Medicine, 4, 163-169. 

doi: 10.4236/ojvm.2014.48018. 

Rinaldi, L, Boué, F, Bruni, G, Deplazes, P, Umhang, G, Kronenberg, P, Laatamna, A, 

Lahmar, S, Lightowlers, M, Pepe, P, Said, Y, Saralli, G, Sotiraki, S ECHINO-SAFE-

MED. 15th International Congress of Parasitology (ICOPA) – Copenaghen, 21-26 August 

2022. 

Sotiraki, S, Himonas, C, Korkoliakou, P (2003). Hydatidosis–echinococcosis in 

Greece. Acta tropica, 85(2), 197-201. doi: 10.1016/s0001-706x (02)00273-5 

Schmid, K, Rohdich, N, Zschiesche, E, Kok, D J, Allan, M J (2010). Efficacy, safety and 

palatability of a new broad‐spectrum anthelmintic formulation in dogs. Veterinary 

Record, 167(17), 647-651. doi: 10.1136/vr.c4661 

Thombre, AG (2004). Oral delivery of medications to companion animals: palatability 

considerations. Advanced drug delivery reviews, 56(10), 1399-1413. doi: 

10.1016/j.addr.2004.02.012 

Umhang G, Possenti A, Colamesta V, d'Aguanno S, La Torre G, Boué F, Casulli A  (2019) 

A systematic review and meta-analysis on anthelmintic control programs 

for Echinococcus multilocularis in wild and domestic carnivores. Food and Waterborne 

Parasitology,15: e00042. doi: 10.1016/j.fawpar. 2019.e00042. 

Wang, L, Gongsang, Q, Pang, H, Qin, M, Wang, Y, Li, J, Frutos, R, Gavotte, L (2022). 

Assessment of echinococcosis control in Tibet Autonomous Region, China. Infectious 

https://doi.org/10.1017/S0031182024000258 Published online by Cambridge University Press

https://doi.org/10.3923/ajava.2014.767.774
http://dx.doi.org/10.4236/ojvm.2014.48018
https://doi.org/10.1016/s0001-706x(02)00273-5
https://doi.org/10.1136/vr.c4661
https://doi.org/10.1016/j.addr.2004.02.012
https://doi.org/10.1017/S0031182024000258


 

 23 

Diseases of Poverty, 11(1), 59. doi: 10.1186/s40249-022-00987-9 

World Health Organization (WHO). Report of the WHO informal working group on cystic 

and alveolar echinococcosis surveillance, prevention and control with the participation of 

the food and agriculture Organization of the United Nations and the world organisation for 

animal health. Geneva: World Health Organization; (2011). Ref: WHO/HTM/ 

NTD/NZD/2011.2 or ISBN 978 92 4 150292 4 

Yu, Q, Xiao, N, Yang, SJ, Han, S (2017). Deworming of stray dogs and wild canines with 

praziquantel-laced baits delivered by an unmanned aerial vehicle in areas highly endemic 

for echinococcosis in China. Infectious diseases of poverty, 6(03), 80-85. doi: 

10.1186/s40249-017-0329-8 

 

 

https://doi.org/10.1017/S0031182024000258 Published online by Cambridge University Press

https://doi.org/10.1017/S0031182024000258


 

 24 

Table 1. Numbers of baits in box A and box B with different scores: 1(intact bait); 2 (broken bait); 3 (moldy and degenerated bait), on different 

days and in different seasons. 

 

BOX TYPE OF BAITS 

WEATHER RESISTANCE   

(No. baits for each evaluation score) 

Day 5 Day 10 

Spring Summer Winter Spring Summer Winter 

score 

1 

score 

2 

score 

3 

score 

1 

score 

2 

score 

3 

score 

1 

score 

2 

score 

3 

score 

1 

score 

2 

score 

3 

score 

1 

score 

2 

score 

3 

score 

1 

score 

2 

score 

3 

A 

Single PZQ-laced  5 5 5 5 6 4 6 4 5 4 6 5 3 6 6 4 6 5 

Double PZQ-laced 10 3 2 11 2 2 11 3 1 9 4 2 10 3 2 10 4 1 

PZQ chewable 2 6 7 3 6 6 3 5 7 1 7 7 1 5 9 2 5 8 

B  

Single PZQ-laced 5 4 6 4 6 5 5 6 4 3 6 6 4 6 5 3 5 7 

Double PZQ-laced 12 2 1 11 3 1 11 2 2 10 3 2 10 3 2 9 4 2 

PZQ chewable 3 5 7 2 6 7 2 6 7 2 7 6 1 6 8 1 6 8 
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Table 2. Attractiveness and palatability (%) of the baits over time. 

TYPE OF BAITS Composition 

ATTRACTIVENESS OVER TIME  

No. Dogs (%) that found and consumed 

the baits 

Day 5 Day 10 
Palatability 

(%) 

Single PZQ-laced 

Single layer of Easypill incorporating one tablet of Milbemax(containing 

praziquantel 125 mg and milbemycin oxime 12.5 mg) 
4 (16.7%) 2 (8.3%) 25.0% 

Double PZQ-laced 

Double layer of Easypill incorporating one tablet of Milbemax (containing 

praziquantel 125 mg and milbemycin oxime 12.5 mg) 

7 (29.2 %) 10 (41.6%) 70.8% 

PZQ chewable  Chew containing praziquantel 125 mg and milbemycin oxime 12.5 mg 1 (4.1%) 0 (0%) 4.1% 
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Figure 1. Aerial photograph of the fenced area located within the Center for Monitoring 

Parasitic Diseases (CREMOPAR, Campania region, southern Italy), characterized by the 

presence of lawn and trees. 

 

Figure 2. Box A (covered under a bush) and Box B (exposed to sunlight) used to assess the 

integrity of the baits over   time.  
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Figure 3. Camera trap installed in the field in order to assess bait acceptance by not-owned 

dogs. 
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Figure 4. (A) Double PZQ-laced baits at ten days with score 1 (intact baits); (B) PZQ chewable 

tablet at five days with score 2 (broken bait- see red arrow); (C) Single PZQ-laced bait at five 

days with score 3 (degenerated and moldy bait- see red arrow). 

 

Figure 5. Images of the main consumers of the double PZQ-laced baits in the field captured 

by camera trap:  not- owned dog (A), wild boar (B) and fox (C). 
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Figure 6. Number of occasions when baits were consumed by not-owned dogs and by different 

wildlife species. 
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