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Abstract

This dissertation relates to the use of anthelmintics for dogs in Ireland and the optimisation of
the dosage type and protocols. It outlines the most common helminths found in dogs in
Ireland as identified by subject matter experts (for the purpose of this research, the subject
matter experts were chosen to be veterinarians). It outlines a series of factors which may be
influencing pet owner compliance with anthelmintic dosing protocols. It also identifies the
most suitable anthelmintic dosing protocol as advised by veterinarians. Recommendations for
the most suitable anthelmintic dosage form are provided through surveys with dog owners
and interviews with veterinarians. This dissertation was focused on dogs, dog owners and
veterinarians working in Ireland.

A mixed methodology method was used in this research. 202 surveys were conducted with dog
owners and 12 interviews were carried out with veterinarians. The mixed methodology
allowed for the combination of qualitative and quantitative data to be gathered for this
research topic to get an understanding of the pet owners views in combination with
veterinarian’s experience and knowledge.

Roundworms were identified as the most common helminth present in dogs in Ireland. A clear
lack of public awareness surrounding anthelmintic use, anthelmintic resistance and zoonosis
was identified through this research. Based on the findings of this research, there is a need for
improved public awareness surrounding the topic mentioned above. This could be done
through various avenues such as infographics in public parks or through social media
campaigns and various other methods. Secondly, a desire for improved regulation and control
over the sale of anthelmintics for dogs in Ireland was identified during the interviews with
veterinarians.

This research provides valuable insights into Irish dog owners knowledge surrounding
anthelmintic use, it identifies pet owners most preferable anthelmintic dosage form which
could aid in providing improved pet owner compliance with dosing protocols. The most
common helminth present in dogs in Ireland was also successfully identified and the most
suitable anthelmintic, dosing method and protocols were also identified.
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Chapter 1: Introduction

1.1 Research Topic

Throughout Ireland and Europe there are a wide range of helminths and other parasites which
effect dogs and other small and large animal pets. Helminth infections pose a significant risk to
animal health and wellbeing along with the potential for zoonosis from certain helminth types.
Anthelminthics have been used to treat helminths in dogs since as early as the 1960’s
(Suleiman and Enejoh, 2017). These classes of medicines play a major role in the fundamental
health of canines worldwide through both preventing and controlling helminth infections. In
Ireland, a wide variety of helminths and other parasites thrive throughout the country due to
the temperate climate. Helminths are very susceptible to their climate, temperature and
moisture levels also play a large role in the larval and free-living stages of their development
(Jas et al., 2022). This is one of the main reasons why we see different helminths and parasites
in different countries and areas throughout the world. The impact of climate change is having
an effect on the helminths which are being encountered due to the steady rise in
temperatures creating more inhabitable environments for these parasites to survive and thrive
(Short et al., 2017). These factors force the need for continuous development of new
anthelmintics and improvements to existing anthelminthics to ensure both animal and human
welfare. Medications which were previously unrequired in certain countries such as Ireland

and the UK, may now be needed due to the ever-evolving environmental factors.

Effective anthelminthic selection and dosing protocols are essential in controlling helminth
populations, reducing the risk of increased anthelminthic resistance and safeguarding the
overall canine health and wellbeing. The use of incorrect anthelmintic selection and poor
worming protocols can result in failure to achieve the maximum efficacy from the
anthelminthic being used and also potentially lead to a poorer quality of life for the animal,
increased costs to the pet owner and risk contributing to the development of anthelminthic
resistance (Elsheikha, 2016). A lack of owner compliance may be caused by various factors
which will be explored in greater detail later in this research paper including factors such as
the cost of veterinary medicines, a lack of topical education, communication issues,
forgetfulness etc. Forming an understanding of the reasons for non-compliance aids in

developing new strategies to achieve a positive change and improved outcomes.

This research aims to address the need for more suitable anthelmintics suited to the Irish

climate and environment and tailored anthelminthic dosing protocols which are suitable for

Page | 10



the Irish market. This will be done through primary research in the form of interviews carried
out with qualified veterinarians and aided by the use of secondary research through the form
of literature reviews. Factors effecting pet owner compliance and education will also be

explored.

1.2 Key Objectives
A number of key objectives will be explored in detail in this study, these are as follows:

l. To identify the most common helminths in dogs in Ireland.
Il. To identify the most suitable anthelmintic for use in the Irish market (for dogs in
Ireland).

lll.  To investigate factors influencing dog owner compliance with anthelmintic treatment
recommendations.

IV.  To identify the most appropriate/effective dog worming protocol for helminth(s)
identified in dogs in Ireland.

V.  To make recommendations as to what anthelminthic dosage form may result in the

best pet owner compliance.

1.3 Study scope and limitations

This study is geographically limited in scope to Ireland, as the purpose of the study is to
identify the most optimum dog anthelmintic and dosing protocols for use in Ireland. This
research must be completed and the findings submitted to Griffith College by the 25" of
August 2024.

1.4 Dissertation overview
This study is composed of a total of five chapters including:

Chapter 1: this chapter provides and introduction to the dissertation topic, purpose, research

objectives, questions, scope and structure.

Chapter 2: this chapter provides a review of existing literature and research surrounding

relevant topics such as dog helminths, common anthelmintics, anthelmintic resistance, etc.
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Chapter 3: this chapter outlines the research methodology including the philosophy, approach,

strategy, timeline, techniques and procedures to be used for the duration of the study.

Chapter 4: this chapter presents and discusses the findings of the primary research including

the interviews and surveys carried out and analysis of the primary research.

Chapter 5: this chapter discusses the findings from the research and interprets the findings as
a whole and what they mean for the purpose of this study. This chapter also provides

suggestions on possible further research which could be carried out from these findings.
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Chapter 2: Literature Review

This section contains a literature review covering some of the important topics and areas
relating to the research topic such as helminths, anthelmintics, legislations, dosage forms,

etc...

2.1 Helminths

According to a study by Hughes et al, in 2013 domestic dogs were deemed to be the most
common companion animal in the world with the dog population estimated to be greater than
700 million (Hughes and Macdonald, 2013). Since 2013 this figure is likely to have increased
with an increase in dog adoption rates being observed during the COVID pandemic (Morgan et
al., 2020). The close nature of the relationship between humans and their dogs provides a
greater risk for the possibility of the transfer of zoonotic diseases. Of the various extremities of
zoonotic diseases, helminths are one which have been moving more into the limelight in
recent years. Anthelmintics have been the treatment of choice for these parasites sinch the

1960’s (Rollinson and Stothard, 2023) .

Between 2017 and 2018, a multicentre study took place in France aimed at identifying the
prevalence of respiratory and digestive helminths in dogs and cats (Bourgoin et al., 2022). 414
pet dogs were examined using coproscopy to analyse faecal samples. Overall, 14.9% of the
dogs were identified as have some form of respiratory and/or digestive helminth present. The
most common helminth identified in this study was roundworms which was present in 8.5% of
the dogs. The study concluded that there was a need for improved pet owner adherence to

anthelmintic usage and dosing guidelines.

The following are some common helminths, typical symptoms of infected dogs and suitable

anthelmintics for treating these helminths in your dog.

2.1.1 Roundworms
Roundworms are more often found in puppies than adult dogs, however some studies suggest

that roundworms can be found in upwards of 33% of dogs worldwide. Adult roundworms can
be between four to six inches long, they are white in colour and have a stout build. The adult
male and female roundworms mate within the dog’s intestine, with a female roundworm
being capable of producing thousands of eggs in one single day. These eggs are then excreted
via the dog’s faeces and spread into the environment. If an egg is ingested by a suitable host, it
will begin to hatch and migrate through the intestinal wall and travel to the hosts liver and

then lungs via the blood. The roundworm will then move into the alveoli which can lead to
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conditions such as ‘verminous pneumonitis’. They can then travel back into the intestine via

the stomach where the lifecycle repeats. (Moorhead, 2019)

Roundworms are a very tough and resistant helminth, they also have a sticky coating which
allows them to cling to surfaces and the eggs can survive for years in suitable conditions.
Picking up dog litter, deworming dogs regularly with a suitable anthelminthic especially when
dogs are puppies can help to reduce the risk to your dog. The ‘Companion Animal Parasite
Council’ recommends testing puppies for helminths four times per year at the very least and
twice per annum as adults. (CAPC, 2023a) According to the MSD veterinary manual,
roundworms can be treated with various anthelmintics such as milbemyin and praziquantel

(Peregrine, 2023).

‘Larva migrans’ is a parasitic disease in humans that can affect both the skin and internal
organs, with the possibility of leading to vision loss, seizures, altered mental state and various
other negative effects (Cleveland Clinic, 2022). According to ‘The Centre for Food Security &
Public Health’ in America, it involves the migration of helminth larvae to various different parts
of the body. It can involve larvae moving through the skin (cutaneous larva migrans) or
through the internal organs (visceral larva migrans) such as the eye (ocular larva migrans)
(Spickler and Murphy, 2013). It can be transferred to humans through various routes such as
zoonosis with roundworms being the most risky to humans (CFSPH, 2024). This is just one of

many diseases which can occur from helminth infection which effect both dogs and humans.

Figure 1: Female adult toxocara canis (Hadi, 2019)
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2.1.2 Hookworms

Hookworms are one of the most prevalent parasites present in dogs throughout the globe
(Little et al., 2009). Up to 500 million people worldwide are suspected to be infected by
hookworms, the performance of anthelminthics have been noted to vary meaning prevention
through sanitation and hygiene are key to reducing infection rates (Loukas et al., 2016a). They
are considered to be a serious canine pathogen with the potential to cause blood loss,
anaemia, tachycardia, lethargy (Bowman et al., 2021) and even lead to death which has been
observed mainly in infected puppy populations (Hawdon and Wise, 2021). Canine hookworm
prevalence has been identified to be increasing over the past decade, this could be linked to
the development of anthelminthic resistance genes in the hookworm population. Dogs
generally become infected with hookworms through larval penetration, contaminated
environment or via ingesting other contaminated species (CAPC, 2023b). Trans-mammary
infection can also occur in dogs (CAPC, 2023b). When hookworms make their way inside the
host, they travel within the bloodstream through the alveolar capillaries, bronchial tree, into
the pharynx and then to the small bowel. It is in the bowel where they latch onto the lining to
allow feeding and breeding to occur, mature hookworms produce up to 10,000 eggs per day
which become excreted through the hosts faecal system out into the environment where the
process then repeats (Loukas et al., 2016b). Hookworms do not require intermediate hosts as
part of their life cycle (Bowman et al., 2021). This may be a key part in what makes them such

a prevalent parasite in the environment.

Febantel, fenbendazole, moxidectin, pyrantel, ivermectin/milbemycin and benzimidazole are
the current anthelmintic drugs approved to treat hookworms in dogs in the USA (Castro et al.,
2021). Faecal egg counts carried out on greyhound dogs in the USA identified resistance to
benzimidazoles and macrocyclic lactones (Castro et al., 2021). The proven build up resistance
to anthelmintic drugs used on greyhounds in the USA is a major worry for the industry as a
whole as there may be much more resistant strains out there which have not yet been

identified.
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Figure 2: Adult ancylostoma caninum (CAPC, 2023a)

2.1.3 Whipworms

The dog ingests the eggs from the soil which then hatch in the small intestine, move to the
cecum and develop into mature adults within three months (CAPC, 2022b). Adult whipworms
produce tough eggs which are extremely resistant to environmental factors and are hard to
kill. Infestation of whipworms can lead to the death of the host. Whipworms can be treated
using anthelmintics such as fenbendazole, moxidectin, milbemycin, praziquantel/pyrantel. The
zoonotic potential of whipworms is considered to be lower than that of roundworms and

hookworms. (Moorhead, 2020)

Figure 3: Adult trichuris whipworm (Niyas et al., 2019)

Page | 16



2.1.4 Tapeworms

Tapeworms are not considered to be as dangerous to dogs as other helminth species (CAPC,
2022a). Once infected, the tapeworms take roughly four to five weeks before it reaches sexual
maturation. Infected hosts shed tapeworm eggs through there faeces and into the
environment. Transmission generally occurs from either the ingestion of the tapeworm eggs
from the environment (Adolph and Peregrine, 2021) or via fleas and lice (Loftus et al., 2022).
The ‘Companion Animal Parasite Council’ recommend that tapeworms can be treated using
anthelmintics such as praziquantel or albendazole (CAPC, 2022a). However Chelladurai et al.,
reported cases of tapeworm resistance to praziquantel and other anthelmintics such as

epsiprantel which is a growing concern (Chelladurai et al., 2018).

Figure 4: Dog tapeworm (Elsheikha, 2017)
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2.1.5 Lungworms
Lungworms are parasites which live in the respiratory tract of dogs and generally other

carnivores. Cabanova et al, mentioned in a recent study that lungworm infections in dogs have
been on the rise in recent years. Symptoms of lungworms vary from light to heavy coughing,
lethargy, weight loss and vomiting. Snails and slugs tend to act as the intermediate host for
lungworm development, infected molluscs and their secretions are ingested by a dog where
the lungworm larvae then penetrates the gut wall and moves to the abdominal lymph nodes
and on to the lungs where mature female worms will reproduce eggs which are shed into the
environment in the dogs faeces where the cycle begins again (Cabanova et al., 2018).
According to Bourne et al, lungworms can be treated with moxidectin or milbemycin oxime

(Bourne et al., 2020).

Figure 5: Lungworm which was found in a dogs faeces, taken under the microscope (Powell, 2015)

Page | 18



2.1.6 Heartworms

According to Ames et al, heartworm is a common cause of mortality in dogs worldwide,
thankfully however most dogs who have contracted heartworm will remain asymptomatic
(Ames and Atkins, 2020). Heartworm tends to be more commonly found in countries with a
warmer climate (Montoya-Alonso et al., 2017). Symptoms which present themselves tend to
include coughing, lethargy, dyspnoea, tachypnoea, haemoptysis and it can sometimes lead to

cavel syndrome and heart failure (Ames and Atkins, 2020).

Roger K. Prichard stated that macrocyclic lactones such as moxidectin and milbemycin oxime
are the most suitable anthelmintics for treating heartworms in dogs. Prichard did however
mention that current practices and use of macrocyclic lactones are likely to lead to resistance

developing in strains of the parasite (Prichard, 2021).

Figure 6: Heartworm observed post mortem (Ugochukwu et al., 2016)

2.2 Worming protocols and pet owner compliance

Stull et al., utilised questionnaires to investigate the deworming protocols being used in
Canada. This study gave an insight into the pet owners poor adherence with anthelmintic
dosing protocols (Stull et al., 2007). Their research provided a lot of statistical data which was
useful in identifying the consumer adherence to the advised use of anthelmintics. Stull et al.,
also emphasised the importance of consumer education. Similarly, Tobias et al, stated that
56% to 59% of dog owners use incorrect dosing protocols daily and the actual figure could be
much higher (Tobias et al., 2020). A lack of adherence to the recommended dosing protocols

for all pharmaceuticals, not just anthelmintics can have very negative effects for both the dog
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and the owner. Maddison et al, described numerous possible outcomes which can occur from
a lack of dosing protocol compliance. This included decreased treatment efficacy, toxicity build
up, increased risk of disease recurrence, increased risk of the development of drug resistance,

increased costs and various other negative outcomes (Maddison et al., 2021).

The ‘Fogg Behaviour Model’ displayed in ‘Figure 7' below, may be relevant in relation to this
topic. The dosing protocol outlined by the manufacturer of the anthelmintic may be doomed
to fail if the pet owners do not have adequate motivation to administer the dose or if the
dosage method is too difficult and they lack the ability to administer the product correctly. This
is why choosing a suitable dosage form is vitally important when designing a new anthelmintic.
If the product is going to be too hard to administer to a dog by pet owners, then you run a

higher risk of encountering poor dosing compliance.

High Fogg Behaviour Model
Motivation
B =mat
at the same moment
c
=]
=
S
i Triggers
[=]
= (succeed here)
‘ Activation
Triggers Threshold
(fail here)
Low
Motivation
Hard to Do Ability Easy to Do

Figure 7: Fogg Behaviour Model by B J Fogg, Stanford University, 2009 (Office, 2009)

The dog itself also plays a major role in determining the level of compliance to the dosing
protocols. For example, if the dog dislikes taking what it deems to be an unappetising tablet,
the more times you try to administer this tablet the likelihood of it becoming progressively
harder due to the negative experience being progressively reinforced in the animal. This in
turn may make it harder and harder to administer the dose over time leading to the pet owner
becoming less inclined to administer the dosage correctly. Creating an appetising medicated
dog chew for example may make it easier to administer an anthelmintic dosage and improve

compliance.
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Pet owners and veterinarians should take time to discuss the most suitable anthelmintics for
the dog(s) in question and what the most suitable dosage form and protocol would be for their
particular circumstances. This may give the pet owner a greater understanding and motivation
to dose the dog correctly and adhere to the recommended protocols. A study carried out by
Okuyan et al, found that improving a patient’s knowledge of the medication they are taking
leads to improved adherence to dosing protocols. So, to correlate that back to pet owners,
improving pet owners knowledge of the anthelmintics they are using on their pet could

improve their compliance with the recommended dosage protocols. (Okuyan et al., 2013)

2.3 Anthelminthic resistance

Fissiha et al, defined anthelmintic resistance as the ‘heritable loss of sensitivity of an
anthelmintic in a parasite population that was in the past susceptible to the same
anthelmintic’ (Fissiha and Kinde, 2021a). The presence of anthelmintic resistance has been
observed in various helminths in nearly every animal species treated with varying groups of
anthelmintics across the globe. Wolstenholme et al, outlined the emergence of heartworm
resistance to macrocyclic lactones in dogs in the USA (Wolstenholme et al., 2015). Castro et al,
identified the presence of multi drug resistance in hookworms in greyhounds in the USA
(Jimenez Castro et al., 2019). Anthelmintic resistance can stem from various route causes such
as underdosing, inaccurate dosing protocols, poor anthelmintic selection, genetics of the
parasite, bad timing and various other factors (Fissiha and Kinde, 2021a). The mechanism of
resistance can come from multiple forms including a change in receptor sites, an increase in
drug metabolism, a decrease in drug receptor abundance and various other mechanisms.
Fissiha et al, recommended the effective utilisation of anthelmintics, the use of multiple
combinations of anthelmintic drugs and applying other alternatives, these are just some of the
methods which may be used to slow down the development of anthelmintic resistance in

these helminths (Fissiha and Kinde, 2021b).

von Samson-Himmelstjerna et al, described how anthelmintic resistance has been reported far
less in dogs and cats than in livestock herds and horses (von Samson-Himmelstjerna et al.,
2021). Their study found the potential reasoning for this to be the major biological and
epidemiological differences between the animals. The large differences in husbandry such as
companion animals tending to be housed as an individual compared to that of a herd like we
see with cattle and also with improved housing conditions leading to better hygiene. A smaller

abundance of the parasite population, lower genetic diversity in the parasite and reduced
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frequency of anthelmintic treatment were also deemed to be important factors in the lower
level of observed anthelmintic resistance. Von Samson-Himmelstjerna et al, also mentioned
the urgency for more detailed scientific data to be gathered to mitigate the risk of anthelmintic
resistance developing in dog helminth populations. This study also emphasised a series of
preventative actions which could be introduced to reduce the development of anthelmintic

resistance, these suggestions are summarised as follows:

e Reduce treatment frequency and intensity.

e Worming should be carried out under veterinary supervision to ensure the correct
anthelmintic selection and dosage.

e Carry out faecal testing at least once per year.

e (Quarantine new pets until they have been examined or treated for parasites.

e Increase the awareness of potential resistance to new and existing pet owners.
(von Samson-Himmelstjerna et al., 2021)

McKean et al., investigated the emergence of resistant nematode populations and the risk
they pose to companion animals, livestock and humans. The paper reviewed trials carried out
on dogs to investigate specific helminth mechanisms of resistance to a range of anthelminthics
including ivermectin, thiabendazole, pyrantel pamoate and various others. McKean et al,
suggested that the overuse of anthelmintics has led to an increase in levels of anthelminthic
resistant nematode populations (McKean et al., 2024a). They identified canine hookworms
which were resistant to ivermectin, pyrantel pamoate, thiabendazole and moxidectin (McKean

et al., 2024b).

John P. Loftus et al., describe anthelmintic resistance as ‘the phenomenon in which heritable
genetic changes in a population of helminths result in a larger proportion of the population
remaining alive following the administration of a previously effective drug dose’. He concluded
the potential for drug resistant strains of helminth populations is caused by the trend to move
away from targeted anthelmintic treatments to more broad-spectrum treatments. (Loftus et

al., 2022)

The trend of target specific anthelmintic treatments is being observed more frequently in large
animal practices such as with cattle. These practices likely reduce the development of
anthelmintic resistance and similar practices may need to be introduced to small animal

healthcare if a further rise in anthelmintic resistance is observed. (Bates et al., 2022)
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D’ambroso Fernandes et al. carried out a study on 38 randomly selected dogs to identify and
evaluate antiparasitic resistant helminths present in these dogs (D’ambroso Fernandes et al.,
2022). A series of different anthelmintics were examined including praziquantel, milbemycin
oxime and fenbendazole. 25% of infected dogs contained helminths resistant to praziquantel
and 25% were identified as being resistant to fenbendazole. The dogs which were
unsuccessfully treated with praziquantel and fenbendazole were successfully treated with
milbemycin oxime. Whilst the actual percentage of helminth populations which are resistant to
specific anthelmintics may not be as high as seen in this study due to the relatively low number
of animals studied, it does highlight the issue at hand. These results amplify the importance of
corproparasitological monitoring being carried out by qualified professionals to monitor and
assess anthelmintic effectiveness and ensure animal health and welfare. (D’ambroso

Fernandes et al., 2022)

Charlier et al, highlight the need for transnational multi-actor initiatives to take place in order
to combat the spread of anthelmintic resistance, including all key stakeholders working
together to set targets, develop indicators of infection and promote good practices (Charlier et

al., 2022).

2.4 Legislation and challenges faced in the development of new

anthelminthics

In Ireland and the EU, steps have been taken by governmental bodies to try to reduce the
effects and potential development of anthelmintic resistance. One major factor which
influenced this was the Veterinary Medicinal Products Regulation (Regulation (EU) 2019/6)
compiled from the EU legislation by the EMA which was to ensure the introduction of the sale
of anthelmintics for food-producing species becoming available via prescription only. Part of
the reason this regulation was introduced was to contribute to the EU’s fight against
anthelmintic resistance and it was introduced by the 28 of January 2022. It pertains to the
distribution, authorisation and the use of veterinary medicinal products within the EU. Other
key areas of this regulation was to improve the centralised authorisation process for veterinary
medicines on the EU market, improved pharmacovigilance systems, provisions for data
protection, enhance transparency through a centralised database and improve harmonisation
between EU member states for enhanced movement of veterinary products (Publications
Office of the European Union, 2019). Changes to the legal sale of anthelmintic drugs such as

this will likely play key roles in reducing the risk of further development of anthelmintic
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resistance in companion animals. Currently in Ireland, anthelmintics can be purchased by pet

owners from licenced retailers approved by the ‘Department of Agriculture, Food and Marine’.

Nixon et al., published the findings of a discussion group in 2019 for anthelmintic resistance

and susceptibility in the USA. They address the current barriers being experienced with the

development of new anthelmintic discoveries, why so few new anthelmintics have been

developed and also the opportunities which are emerging to address these challenges (Nixon

et al., 2020). A key issue raised by the researchers was the difficulties encountered in

developing new anthelmintics and the need to preserve and maximise the efficacy and lifespan

of the ones which are currently available. ‘Figure 8’ displayed below outlines some of the

processes and issues involved in developing new anthelmintic actives.
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Figure 8: An overview of some of the processes involved in discovering and developing new anthelmintics ad the

challenges encountered from '"Where are all the anthelmintics? Challenges and opportunities on the path to new

anthelmintics' by Nixon et al, (Nixon et al., 2020)
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2.5 Other methods of controlling and preventing helminth populations
and contamination

Minimise your dog’s exposure to snails, slugs and frogs. Robbins et al, mentioned that
heartworm and lungworm can spread to dogs via ingestion of the tissues of intermediate
hosts, this can also include the faeces and mucus where these helminth larvae have been
identified to survive and remain infective for up to 8 weeks (Robbins et al., 2021). Preventing
slugs, snails and frogs from being in your dog’s environment may help to reduce their exposure

to the infectious stages of these helminths.

Avoid letting your dog drink from outdoor water sources such as puddles. A survey carried out
by Ebani et al, in Italy found that there was canine faecal contamination in water sources in
public areas leading to the presence of helminths in the water (Ebani et al., 2021). As
mentioned above, slugs and other molluscs and small animals can contaminate water sources
where your dog may be drinking. By cleaning out your dog’s drinking bowl on a regular basis
and ensuring they have access to clean water at all times this may help reduce the risk of

contracting these helminths.

Picking up dog litter and faeces and disposing of them properly can help play a big role in
reducing the spread of helminths and other parasites. A study by Panova et al, found that
toxocara may be spread and picked up by both dogs and humans by people walking their dogs
in public places and their shoes or paws becoming contaminated by infected dog faeces
(Panova and Khrustalev, 2018). Dogs often contract helminths from contact with larvae and
eggs present in faecal matter, so removing the faecal matter may help reduce the risk of your
dog contracting helminths from this source. This should be done both in public places and at

home.

Treating your dog for fleas can also help to reduce the risk of your dog contracting certain
types of tapeworms (Rust, 2020). Fleas can play a necessary role in the life cycle and
reproduction of certain types of tapeworms (Elsheikha, 2023). If a dog ingests a flea infected
with infective cysticercoid stage of the tapeworm, they may then contract the helminth.
Gopinath et al, found that treating a dog with fluralaner killed the fleas with sufficient speed to

prevent transmission of tapeworm to dogs (Gopinath et al., 2018).
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2.6 Anthelmintic modes of action

An active pharmaceutical ingredients (APl) mode of action is defined by the FDA as the ‘means
by which a product achieves its intended therapeutic effect or action’ (FDA, 2005). The
following are some of the main anthelmintics currently on the market which are commonly
used to treat helminths in dogs and the basics of their mode of action explained below. These
anthelmintics were chosen from experience of using dog anthelmintics on pets and working

within the industry.

2.6.1 Praziquantel:

Praziquantels main mode of action against parasites is to cause uncontrolled muscle
contractions and paralysis in the worms. According to Thomas et al, it does this by interrupting
the calcium-ion homeostasis and disrupts voltage-gated calcium channels. It is thought that
these disruptions and interruptions in the channels cause frenzied calcium-ion influxes leading

to the paralysis of the parasite. (Thomas and Timson, 2020)

2.6.2 Milbemycin:

Milbemycin belongs to a very effective group of anthelmintics called macrocyclic lactones.
Wolstenholme et al, mentioned that this group of anthelmintics act on the nervous system of
the parasite by targeting the glutamate-gated chloride channels (Wolstenholme and Neveu,
2022). This is possible due to macrocyclic lactones being GABA agonists. This process then

paralyses the parasite where it is later swept away out of the host. (Martin et al., 2002)

2.6.3 Pyrantel:

Pyrantel belongs to a family of anthelmintics called tetrahydropyridines. Abongwa et al, stated
that this family of anthelmintics share a similar mode of action to that of the imidazothiazoles,
this has led to the two families commonly being grouped together as nicotinic agonists
(Abongwa et al., 2017). Pyrantel, being a pyrimidine derivative, paralysis the parasite by
depolarizing the neuromuscular junction which causes sudden contractions leading to
paralysis. The parasite is then expelled in the faeces (NIH, 2020). Pyrantel is a broad spectrum

anthelmintic which does however have poor efficacy against whipworms.

2.6.4 Febantel:

Febantel is a rapidly absorbed and metabolised anthelmintic. The ‘Drontal Plus’ product
information leaflet on the NIH website states that febantel works by inhibiting the parasites
energy metabolism which leads to a breakdown in the carbohydrate exchange process and
inhibits the uptake of glucose (NIH, 2024). Papich et al, mention that it does this by supressing

the mitochondrial reactions by inhibiting the fumarate reductase and interfering with glucose

Page | 26



transport (Papich, 2016). Febantel is especially effective against parasites such as whipworms
which may be one of the reasons it is often used in broad spectrum anthelmintic products with

pyrantel.

2.7 Transplacental transmission

Vertical transmission is described by Kotlyar et al, as ‘the transmission of the infectious
pathogen from the mother to the foetus during the antepartum and intrapartum periods, or to
the neonate during the postpartum period’ (Kotlyar et al., 2021). In relation to dogs and
helminths this describes the inheritance of helminths to pups from their mother. In a study
carried out by Shwartz et al, designed to investigate the role of vertical transmission of
toxocara from mother to pup. In this study, vertical transmission of toxocara was found to
have made up 75% of all the infected puppies identified in the trial (Schwartz et al., 2022). The
astonishing figures from this study alone, reiterate the importance of dosing puppies and their

mother regularly with suitable anthelmintics.

2.8 Preferred dosing forms

A study carried out by Adenot et al, found that the preferred method of dosing dogs with a
veterinary medicine was with a tablet over semisolid and liquid formulations (Adenot and
Abdelhakim, 2022). They found that palatability was affected by a multitude of aspects
including the physical aspect, the formulation composition and of course flavour. Flavours such
as meat-based flavouring including liver, beef and poultry were deemed to be the most
palatable. Palatability is a major part of providing a positive dosing experience with both the
pet owner and the dog. This is highlighted in a study by Perier et al, who discussed the
importance of palatability in producing positive experience for both the owner and the dog
(Perier et al., 2021). Good palatability can help lead to a positive experience for both and poor
palatability can make it hard to administer the medication reinforcing negative experiences for
both the owner and the dog. It can be hard for veterinary medicine manufacturers to design a
dose that is appealing to all dogs as what one dog likes, another may not. Petry et al,
emphasized the importance of palatability of a dog wormer and its effect on the ease of

administration (Petry et al., 2014).
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Chapter 3: Research Methodology

The aim for this research is to identify the most common helminth present in dogs in Ireland,
identify the most suitable anthelmintic and dosing protocol and investigate factors effecting
dosing compliance. This chapter will outline the research philosophy, research approach,
research strategy, timeline, techniques and procedure. The primary research carried out was
done through interviews with qualified veterinarians across Ireland and a survey with dog
owners from the general public. Figure 9’ below shows ‘The Research Onion’ which displays an

overview of some of the research methodologies which can be used in research such as this.

Approach to theory
- devglopment

Methodological
choice

Strategy (ies)

procedures

Figure 9: The Research Onion (Seuring et al., 2021)

3.1 Research Philosophy

There are four main research philosophies including post-positivism, constructivism, advocacy
and pragmatism. The research philosophy carried out in this dissertation is a pragmatist
approach. This philosophy allows for the research to be caried out in a dynamic way. This is
due to the primary research being carried out through a series of interviews with subject
matter experts. The interpretive approach allows for a greater understanding of the topic and
the possibility of additional knowledge which may not have been gained from the interviewee

if only a survey or questionnaire was to be used. The deductive approach enables the
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possibility of definitive information to be gathered from a large sample of the public. The
combination of the interviews and the survey is being utilised to allow data to be gathered
from professional subject matter experts and the general public to gain insights from both

parties.

3.2 Research Approach

The research approach used is primarily abductive. The interviews carried out allow for the
collection of qualitative data as the data being collected can be classified as the veterinarian’s
own opinion on the topic. The surveys carried out are classified as quantitative data. The
combination of qualitative and quantitative data makes the research approach abductive. The
use of inductive and abductive research together may allow for a broader and more insightful

collection of information compared to either one or the other being used on their own.

3.3 Research Strategy

The research strategy chosen for this dissertation was a series of interviews with veterinarians
who are chosen as the subject matter experts for the topic in combination with the survey
carried out on dog owners. The interview method was chosen as it allows the opportunity for
the interviewee to expand on the topic in question and aid in providing data which may
contribute to an enhanced understanding of the topic and provide valuable data for the overall
findings of the study. It was also determined that the number of professionals (veterinarians)
required to carry out a large enough survey to accurately determine the most prevalent
helminth present in the Irish environment may not be possible in the time available for this
study. An anonymous survey was carried out on dog owners to gather information around the
publics general use, knowledge and preferences surrounding animal anthelmintics. Maximising
pet owner compliance with anthelmintic guidelines is key to ensuring maximum efficacy from
the API's so gaining an understanding of their knowledge, interpretation and preferences is

vitally important.

3.4 Research Timeline

There are two main types of time horizons used in research design (Rindfleisch et al., 2008).

The research timeline for this study is cross-sectional as there are deadlines laid out by the
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college which need to be adhered to for the duration of the research so the participants in
both the survey and interviews will only participate once and will not be asked for repeat

participation.

3.5 Techniques and procedures

The secondary data collected in this dissertation was done through a series of literature
reviews. A range of keywords were used to identify possible literature which could contribute
to this study. Some of these words included ‘anthelminthic resistance’, ‘worming protocols in
dogs’, ‘helminths’, ‘Veterinary Medicinal Products Regulation’, ‘hookworms’ ‘anthelminthic
resistance’ and various others. Multiple databases were used to identify possible literature
such as EBSCO, PubMed, ScienceDirect, Cambridge University Press, Scribd, Springer Link,
European Medicines Agency, HPRA, Google Scholar, various libraries and other invaluable

sources.

The primary data being collected was carried out through a combination of 12 interviews with
subject matter experts who for the purpose of this study were veterinarians operating in
Ireland and a survey was also carried out on dog owners from the general public. The
veterinarians chosen were from various parts of the country. This was done in order to create
a representative picture of the situation in Ireland as a whole and not just in a localised area.
Google was used to identify possible veterinarian clinics from around the country, the possible
candidates were contacted via phone call. On these phone calls, | introduced myself, outlined
the purpose of the research and explained the need for an interview with a veterinarian from
their clinic in relation to the topic and how their involvement would greatly contribute not just
to my studies but to the research topic itself which is of concern worldwide and the data
gathered may contribute to development of new, more suitable anthelmintic products for the
Irish market and prevent further development of anthelminthic resistance in some way. When
12 interviewees had agreed to participate in the study and were notified of their rights and
anonymity in relation to the study the interviews could then commence. All interviews were
carried out in person and voice recorded electronically. The dates and times primarily came
down to the veterinarians own personal choice as to what suit them best as they are working
professionals who have busy schedules, especially during the Spring and Summer months. The
interviewees will remain anonymous for the purpose of confidentiality and privacy of the

veterinarian.
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The surveys used were created using the website ‘SurveyMonkey’ and distributed by utilising
social media and emails. The only criteria for people carrying out the survey was that they
must have or had a dog(s). The data from the survey was gathered using the ‘SurveyMonkey’
data system and interpreted once a sufficient number of surveys had been carried out which
was deemed to be a minimum of 200 participants. The questions asked were closed questions
of a multi-choice format with space being left to provide comments for a small number of the
questions where the individual being surveyed was asked to give a brief description as part of

the answer to a question.

3.6 Data Analysis

The quantitative data gathered from the surveys carried out through the website
‘SurveyMonkey’ was collected and interpreted using both the ‘SurveyMonkey’ data analysis
tools provided by the website itself and Excel to create graphical representations of the data
and display it in a clear and legible manner. Excel was also used to carry out cross analysis on
this quantitative data. The data gathered from the interview phase of the research was
analysed once the interviews have been transcribed. This data was then summarised and

analysed to identify the relevant findings from the research and group them together.
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Chapter 4: Findings and Analysis

This section presents the results of the primary research carried out. This includes the results

of the 202 dog owners who participated in the survey and also the major findings from the 12

veterinarians who were interviewed. The key data identified from the primary research will be

analysed in this section also.

4.1 Interview Questions

The following is a list of the base questions used for the 12 interviews which were carried out

as part of the primary research for this study.

10.

11.
12.

13.

14.

What is the most common helminth you encounter in dogs?

Does this vary depending on the season/time of the year?

Does the dog breed make any difference in vulnerability to helminth infection and
severity?

What is the most suitable anthelmintic for treating this helminth?

What is the most effective dosing protocol when using this anthelmintic?

Have you encountered many issues relating to pet owner compliance with dosing
protocols?

What is the most suitable dosage form to ensure pet owner compliance and ease of
application?

Have you encountered anthelminthic resistance in dogs?

If you have encountered anthelmintic resistance in a dog, what is your next step in
treating the animal?

Do you think there is enough public awareness and education around the use of
anthelminthics?

Do you think there is enough awareness around the risks of zoonosis?

What helminth, which is found in the Irish climate, poses the greatest risk to human
health and why?

In your time working as a veterinarian, have you seen much of a change in the use of
anthelmintics and the way in which helminths are treated?

Have you any recommendations for pet owners when it comes to controlling helminth

and other parasite populations in their pet and environment?
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4.2 Survey Questions

1. Priorto this survey, were you aware of what an anthelmintic is?

2. Do you use anthelmintics on your dog?

3. If you use anthelmintics on your dog, are you aware what the active ingredient(s)
is/are in the anthelmintic that you use?

4. If you use anthelmintics on your dog, how often do you administer the dose?

5. What is your preferred dosing method? (e.g. dog treat, oral solution, tablet,

intravenous, etc.)

6. Have you ever had your dog tested for helminths/parasites by a qualified veterinarian?

7. Are you aware of zoonosis and the risks posed to human health?

8. Are aware of anthelmintic resistance and the risk posed to both human and animal
health from its development?

9. Do you think there is enough public awareness surrounding the use of dog

anthelmintics?

4.3 Survey results

This survey had a total of 202 dog owners participate in it. The results of the survey are

displayed below.

1. Prior to this survey, were you aware of what an anthelmintic is?

Prior to this survey were you aware of what

an 'anthelmintic' is?

HYes ®mNo

Figure 10: Survey ‘Question 1’ Results (authors own)

The results indicate that 152 respondents or just over three quarters (75.25%) of those who

carried out the survey were unaware as to what an anthelmintic was prior to reading the
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survey. This figure highlights that there is a major lack of awareness as to what an anthelmintic

is in dog owner population.

2. Are you aware of zoonosis and the risks it can pose to human health?

Are you aware of zoonosis and the risks it

can pose to human health?

m Yes = No

Figure 11: Survey 'Question 2' Results (authors own)

This result shows that 139 survey participants (over two thirds of participants or 68.81%) are
unaware of zoonosis and the potential risks involved for them and their families if zoonotic

parasites were to transfer to them from their pets.

3. Are you aware of anthelmintic resistance and the risks posed from its development?

Are you aware of anthelmintic resistance and
the risks posed from its development?

m Yes = No

Figure 12: Survey 'Question 3' Results (authors own)

165 participants or just over three quarters of the survey participants said they were unaware
of anthelmintic resistance and the consequences posed from its development. A percentage of
76.73% of the 202 survey participants highlights the lack of awareness relating to anthelmintic

resistance and shows dog owners are not informed as to the risks it can pose to their own
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health if zoonotic parasites were to further develop resistance to anthelmintic drugs which

were being used in human healthcare.

4. Do you use anthelmintics on your dog(s)?

Do you use anthelmintics on your dog(s)?

mYes = No

Figure 13: Survey 'Question 4' Results (authors own)

68 respondents (66.34%) said they do not use anthelmintics on their dog. Of these 68, 32 gave
a brief reason as to why they haven’t been using anthelmintics on their dogs. The majority of
these responses revealed that they were not aware of anthelmintics and were likely unaware
of the helminth risks posed to their pet and the zoonotic risks also. Dog owners who are not
using anthelmintics may be more likely to spread anthelmintics to other dogs and to contract

some themselves through zoonosis.

5. If you use dog anthelmintics, are you aware of the active ingredient(s) in the

anthelmintic that you use?

If you use dog anthelmintics, are you aware of the active
ingredient(s) in the anthelmintic that you use?
6.44%

/

mYes = No

Figure 14: Survey 'Question 5' Results (authors own)
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13 respondents said they are aware of the active ingredient(s) in their anthelminthics which
they use. Of those who responded ‘yes’, 4 of the survey participants listed the actives present

in the anthelmintics. These included:

Moxidectin, sarolaner and pyrantel.
Moxidectin, sarolaner and pyrantel pamoate.

Fenbendazole and ivermectin.

P w N

Fenbendazole, ivermectin, pyrantel.

93.46% of respondents said they do not know what the active ingredient is in the anthelmintic
which they are using on their dog. This could lead to the assumption that pet owners may be
dosing their dog with randomly selected anthelmintics which could be varying in actives,
dosage strengths, dosing frequencies etc..., all of which may be leading to poor drug efficacy

and adding to the risk of anthelmintic resistance.

6. What is your preferred dosing method for administering medication to your dog?

e.g. dog treat, oral solution, tablet, intravenous, etc.

Table 1: Survey 'Question 6' Results (authors own)

What is your preferred dosing method for administering
medication to your dog?

0,
50.00% 43.56% 40.10%
40.00%
30.00%
20.00% o
9.90% 6.44%
10.00% 0%
0.00% [
Dog Treat Tablet Oral Solution Intravenous Other

Solution

Dog Treat M Tablet Oral Solution M Intravenous Solution M Other

88 respondents would prefer their dog anthelmintic to come in the form of a dog treat making
it the most preferred dosage form. This is however closely followed by tablets, which was the
preferred dosage form for 81 respondents. Oral solutions were selected by 20 participants and
no survey participant selected intravenous solutions as a preferred dosage form. The ‘Other’
column mainly consisted of pour-on solutions as a preferred application method. These results
show a clear preference for either a medicated dog treat or a tablet as a chosen method for

administering the anthelmintic to their dogs. These figures are important as a dog owner
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would be more likely to comply with dosing protocols if they are using a dosing method which

they like to use.

7. Have you ever had your dog tested for helminths/parasites by a qualified

veterinarian?

Have you ever had your dog tested for
helminths/parasites by a qualified veterinarian?

= Yes = No

Figure 15: Survey 'Question 7' Results (authors own)

149 respondents or just under three quarters of survey participants stated that they do not
test their dogs for helminths or other parasites. This could be due to a lack of awareness of the
risks which parasites pose to their pets and to themselves. If a dog owner is treating their dog
with anthelmintics which are ineffective against the helminth present in their dog this could
lead to reduced drug efficacy and increase the risk of the development of anthelmintic

resistant helminth strains.
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8. Do you think there is enough public awareness surrounding the use of

anthelmintics?

Do you think there is enough public awareness
surrounding the use of anthelmintics?

3.96%

Yes =8

Yes = No

Figure 16: Survey 'Question 8' Results (authors own)

194 respondents out of a total of 202 said that they do not think there is enough public
awareness around the use of anthelmintics. The overwhelming majority of respondents saying
they do not think there is sufficient public awareness surrounding the use of anthelmintics
highlights the need for better awareness campaigns to provide pet owners and the public in
general with the basic information needed to maximise anthelmintic efficacy and reduce the

risks associated with improper use of pharmaceuticals in general.

4.4 Survey Cross Analysis

Of the 152 dog owners who said they were unaware of what an anthelmintic was prior to
reading the survey, 90 of them had been using anthelmintics on their dog(s). These dog
owners were likely using them as they were probably recommended by a vet but their lack of
awareness as to what they actually are creates doubt as to whether they were using them

correctly and following the necessary dosing protocols to ensure maximum drug efficacy.

Only 13 dog owners out of the 134 participants who use anthelmintics on their dog(s) were
aware of the actual actives in the anthelmintics they were using on their dog. The figure
highlights major concerns over purchasing habits and dosing procedures being used by dog
owners. If dog owners are just buying any random dog anthelmintic and using it on their dog
without checking what it is that the anthelmintic they are buying is going to actual treat, they
could be leaving their dog open to infection from helminths which the anthelmintics they are

buying do not cover. For example, an anthelmintic product containing just milbemycin will not
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treat lungworm. Therefore additional anthelmintics are required to treat your dog for

lungworm in this case such as fenbendazole.

Out of the 155 dog owners who were unaware of anthelmintic resistance and the risks which
are associated with its development, 129 were also unaware of zoonosis and the risks it poses
to human and animal health. This shows that 63.86% of the survey participants were unaware
of both the risks posed by anthelmintic resistance and also those posed from zoonosis. This
statistic suggests that major focus needs to be put on improving education around these

subjects for pet owners.

Out of the 134 survey participants who use anthelmintics on their dog(s), 63 preferred tablets
as an anthelmintic dosage form whilst 53 preferred dog chews. This shows that the dog
owners who have experience using anthelmintics on their dogs must find tablets easier to
administer to their dog(s) than any other dosage form. Of the 68 dog owners who said they do
not use anthelmintics on their dog(s), 18 would prefer to use tablets as an anthelmintic dosage
form and 35 would prefer to use dog chews. This tells us that a medicated dog chew may be
perceived by those who don’t use anthelmintics on their dog(s) as an easier method of dosing
their dog(s) with a medication and could help to improve dosing protocol adherence or

encourage people to start dosing their pet if necessary.

Interestingly there was no correlation between the survey participants who were able to
provide details of the actives which were present in their anthelmintics which they use on their
dog(s) and their knowledge and awareness of anthelmintics and zoonosis. 100% of these
individuals did select however that there was insufficient public awareness around the use of
anthelmintics showing that the people who do use anthelmintics do not think there is enough

awareness out there.

4.5 Interview Summaries
The following is a summary of each of the 12 interviews with the veterinarians which were

conducted as part of the primary research.

The most common helminth identified from the interviews carried out was roundworm with 8
out of the 12 veterinarians saying it as their most commonly encountered. The answers from
the 12 interviews is summarised in ‘Figure 17’ on the next page with tapeworm coming in

second with 3 vets selecting it and lungworm also being identified by 1 of the 12 veterinarians.
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Most Common Helminth in Dogs in Ireland

Lungworm
8%

Tapeworm
25%

Roundworm
67%

= Roundworm Tapeworm = Lungworm
Figure 17: Most Common Helminth in Dogs in Ireland (authors own)

The season or time of year was not determined to have any significant impact on the
helminths which were being encountered by veterinarians. Some vets did however highlight
that seasonality does play some role on helminth infections as mentioned by one of the vets
“it probably does, when people are out and about more and dogs are in contact with one
another more” (interviewee 1). The warmer weather encountered during the summer period
does lead to dog owners being out and about with their dog more often which may exposing
the animal to a greater risk of encountering helminths through the environment or from other

dogs.

The dog breed was determined to have no direct effect on helminth infection in dogs however
a number of veterinarians mentioned the dogs environment and lifestyle can play role in
helminth vulnerability. With one vet saying “outdoor dogs more so than indoor like you know,
but breeds no.” (interviewee 2) and another saying “it’s more environment than breeds...so
what | mean, you’d see the springers with heartworm because they’re out and about and
they’d eat slugs and snails, then the Chihuahua that’s inside the house...so a lot of the time the
two are linked together unfortunately” (interviewee 4). This emphasizes that the dogs
environment has a greater effect on its vulnerability to infection more so than the breed of the

dog.

The most suitable anthelmintic(s) for treating the helminth identified was determined to be a
combination of milbemycin and praziquantel. With 8 out of the 12 (66.67%) vets stating

milbemycin as there most preferable dog anthelmintic and a number of others mentioning
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praziquantel as there preferred choice. ‘Drontal’ which is a broad spectrum anthelmintic
containing praziquantel, pyrantel and febantel was also mentioned by a number of vets as
being a suitable wormer for puppies, as was identified in interview 8, “Drontal is more suitable

for puppies” (interviewee 8).

The most effective anthelmintic dosing protocol varied slightly between the vets but the most
commonly recommended protocol was determined to be to start administering a medicated
dose once every two weeks up until the pup reaches twelve weeks of age, then once per
month up to six months of age and once every three months from then on when the dog is an
adult. This was seen in various interviews such as “as a pup, we tend to go with like start
worming them from two weeks of age and nearly go every two weeks...until 12 weeks of age”
(interviewee 11) and “for puppies, every 2 weeks until 12 weeks of age, then once a month

until 6 months of age and then every 3 months thereafter” (interviewee 8).

All 12 (100%) of the veterinarians interviewed mentioned that they have issues relating to pet
owner compliance. Administering tablets to dogs was identified by a number of veterinarians
as being an issue as mentioned by interviewee 7 “a lot of people would be nervous giving their
dog tablets, so you have to help them and you have to show them how to do it”. Dog owners
forgetting to administer dog medication was also mentioned as an issue by a number of vets
such as interviewee 8 “Some people just forget, most people forget...that’s why we’re trying to
set up text reminders for people because that’s the only way to remind them because

everyone’s busy and they forget”.

Tablets were mentioned the most by veterinarians (8 out of 12 vets) as their most preferable
dog anthelmintic dosage form. Other dosage forms mentioned included an oral suspension, a
spot-on treatment and a dog chew. These results are displayed in ‘Figure 18’. Spot-ons were
mentioned by a number of vets as being easy to administer but issues can be encountered
relating to longevity and absorption issues with one vet mentioning “they don’t last as long
generally speaking the spot-on is only monthly” (interviewee 6) and another saying “obviously,

I don’t know if the absorption is one hundred percent” (interviewee 5).
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Veterinarians most preferred dog anthelmintic dosage

form
Dog chew | :
16% Oral Suspension
21%
Spot-on
21%
Tablet
42%
m Oral Suspension = Spot-on Tablet Dog chew

Figure 18: Veterinarians most preferred dog anthelmintic dosage form (authors own)

100% of the veterinarians interviewed had not yet knowingly encountered anthelmintic
resistance in dogs. Some of the vets did mention that this may be due to a lack of testing being
carried out such as faecal testing, with interviewee 6 saying “to be honest with you we don’t
test enough for it”. Vets did mention that they do encounter anthelmintic resistance in large
animals with interviewee 8 mentioning “we’re dealing with large animals as well and that’s
definitely, definitely prevalent there” but it’s also worth noting that a lot more faecal sampling
and testing goes on in the livestock sector than with dog owners. This is an area which could

be researched further.

When asked what they would do if they were to encounter anthelmintic resistance in a dog all
the veterinarians responded saying that they would carry out faecal sampling to identify the
helminth in question and then use a different class of anthelmintic to treat it and monitor the
results from there. This is detailed by interviewee 4 “before giving a different drug you’d want
to confirm it. So you would basically do a faecal, like a faecal reduction test like in cattle...so
you would dose the animal and take, take, take a faecal sample to confirm there was wormes,
dose the animal, confirm that the worms are still there and that they were resistant...before

going to a different drug”.

91.67% of the veterinarians interviewed said that they do not think there is enough public
awareness and education around the use of anthelmintics and the risks of zoonosis.
Interestingly the 1 vet out of the 12 who felt there was sufficient awareness surrounding the

use of zoonosis was the same vet who also said that there was sufficient public awareness
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around the risks of awareness. This shows that this vets views around the topic may be an
outlier. Interviewee 5 stated “they don’t tend to understand the fact like worms aren’t just
wormes, they don’t understand all the different types of worms...that’s a big issue...and then we
have certain wormers that will treat certain things”. This interviewee was discussing the risks
that a lack of awareness and education around anthelmintics has on the dog not getting the
correct anthelmintic that it should be receiving as people don’t know the difference between
the anthelmintics that they are buying off the shelf. Interviewee 7 stated “it’s the same with
antibiotics, people just use them once every now and again they don’t know the proper
protocol”, this highlighted the link between the lack of public awareness around anthelmintic
use and the implications it has on dosing regimens. A number of vets highlighted the lack of
awareness of diseases such as Giardia which can be transferred through zoonosis and caused
by helminths such as tapeworms. Interviewee 11 stated “lots of people have puppies and kids
and I've had multiple occasions where Giardia has spread and kids have it too and | feel like
tapeworm can be a bit of a problem with cats as well and kids...people are not aware at all”.
Also with interviewee 7 stating “/ don’t think there is enough awareness, especially not with

kids and puppies and them licking them and all of this sandpits and things like that”.

Roundworms were identified by 100% of the veterinarians interviewed as posing the greatest
risk to human health. Interviewee 3 mentioned “toxocara definitely, that’s relating back to the
blindness and stuff like that”. Further public education may be needed to highlight the risks of

roundworm to the public.

When the interviewee’s were asked what changes they have seen in their time working as a
veterinarian, the most common answer tended to involve the improved variety of anthelmintic
drugs which are available on the market in recent years. Interviewee 4 stated “/ think there’s
more of a variety now, you know, we definitely have more of a variety available”. The topic of
climate change and its effect on helminths which are being encountered in dogs came up with
Interviewee 3 mentioning “there’s been more discussion about lungworm as the climate gets
warmer and wetter”, this emphasises the role that climate change may be playing in the

introduction and prevalence of certain parasite species due to environmental changes.

The recommendations made by the veterinarians interviewed relating to controlling helminths

in their pets and in their homes is discussed in detail in chapter 5 of this study.
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4.6 Summary of Primary Research
The following is a summary of the results from the 12 interviews carried out with veterinarians

in Ireland:

From the 12 interviews carried out it can be determined that the most common helminth in
dogs encountered by veterinarians in Ireland is roundworm with 66.67% of veterinarians
stating it to be the most common. The time of the year and dog breed were said to have no
major impact on helminth occurrence in dog’s but rather the dog’s environment and lifestyle.
The most suitable anthelmintics were determined to be praziquantel and milbemycin. A range

of anthelmintic dosing protocols were mentioned but the most recommended was as follows:

e Dose a pup once every 2 weeks until they reach 3 months of age.
e At 3 months of age, reduce the dosage to once every month until the dog reaches 6
months of age.

e From 6 months of age, move to dosing the dog once every 3 months from then on.

All vets encountered issues with pet owner compliance. 8 out of the 12 vets interviewed said
they would prefer to use an anthelmintic in a tablet form. None of the vet’s interviews
encountered anthelmintic resistance in dogs but multiple vets said they have encountered it in
livestock and other large animals. The most commonly recommended practice if a vet was to
encounter anthelmintic resistance in a dog was to carry out a faecal test on the dog, identify
the resistant helminth present and switch to a different class of suitable anthelmintic. 11 out
of the 12 vets said that there was not enough public awareness around the areas of
anthelmintic resistance and zoonosis. The most dangerous helminth commonly present in dogs
which vets deem to be the most dangerous to human health was determined to be

roundworm.

Both the interviews and surveys found that veterinarians and pet owners are of the opinion
that there is a lack of public awareness surrounding the use of dogs anthelmintics with over
96% of survey participants stating that they do not think there is sufficient public awareness
and 91.67% of veterinarians interviewed mentioning that there is not sufficient public
awareness or education around the use of anthelmintics. These are significant statistical
figures which show dog owners and vets are both of the opinion that there is a need for better

public awareness around the use of dog anthelmintics.

Similarly, relating to zoonosis, over 68% of survey participants were unaware of zoonosis and

the risks it poses to human health and also 91.67% of vets interviewed felt there was
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insufficient public awareness surrounding the risks of zoonosis. These significant statistics

highlight concern in the professional sector and a lack of awareness in dog owners.

The most desirable dog anthelmintic dosage form was determined to be a dog treat by dog
owners who participated in the survey with 43.56% of participants selecting it as their most
preferred, followed closely by a tablet dosage form which was selected by 40.10% of survey
participants. From the 12 interviews carried out with veterinarians, tablets were identified as
their most preferred dosage form with 8 out of the 12 vets identifying it as their most desirable
dosage form. Given that tablets were selected by only 7 less survey participants than dog
treats, this is not enough of a statistical difference to determine any statistical significance.
Therefore between the interviews and surveys carried out, overall for the purpose of this study

tablets can be identified as the most desirable dosage form for dog anthelmintics.
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Chapter 5: Conclusions and Recommendations

This study set out to identify the most common helminth present in dogs in Ireland and the
most suitable anthelmintic dosing protocol for treating this helminth. The study also had five

key objectives:

I.  Toidentify the most common helminths in dogs in Ireland.

Il. To identify the most suitable anthelmintic for use in the Irish market (for dogs in
Ireland).

II. To investigate factors influencing dog owner compliance with anthelmintic treatment
recommendations.

V. To identify the most appropriate/effective dog worming protocol for helminth(s)
identified in dogs in Ireland.

V.  To make recommendations as to what anthelminthic dosage form may result in the

best pet owner compliance.
I. To identify the most common helminths in dogs in Ireland.

From the interviews carried out we can determine the most common helminths encountered
by vets in Ireland are roundworms, with an overwhelming majority of vets voicing it as their
most commonly encountered. Other helminths which were mentioned by the veterinarians

were tapeworms and lungworms as seen in ‘Figure 17’
Il. To identify the most suitable anthelmintic for use in the Irish market (for dogs in Ireland).

According to the veterinarians interviewed, the most suitable anthelmintics for treating these
common helminths in dogs would be a combination of praziquantel and milbemycin. This is
also verified through the secondary research carried out where milbemycin and praziquantel
are mentioned among various other suitable anthelmintics for treating roundworm infections

in dogs by the MSD veterinary manual (Peregrine, 2023).

lll. To investigate factors influencing dog owner compliance with anthelmintic treatment

recommendations.

Pet owner compliance was deemed to be unsatisfactory by all veterinarians interviewed. This
may be caused by a variety of factors such as the lack of awareness of helminths present in
dogs and around the use of anthelmintics. This was highlighted in the surveys carried out with
75.25% of the 202 participants who took part in the survey saying that they were unaware of

what an anthelmintic is. Multiple veterinarians mentioned issues with many pet owners dosing
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pets just once per year with anthelmintic products, mentioning that pet owners were unaware
of the need to drastically increase the number of doses to be given to the dog. This may relate
back to the lack of public awareness and education around helminths and anthelmintic use

and the importance of using the correct APl and dosing protocols.

96% of those who participated in the survey said that there is not enough public awareness
surrounding the use of anthelmintics in Ireland. The overwhelming majority of this figure gives
a clear indication that there is a need and desire for improved awareness surrounding
anthelmintic use with pet owners. This could be done through a variety of advertising
campaign methods such as posters in public parks, veterinary clinics, dog tracks and various
other destinations where pet owners would be likely to see them. Informative advertisements
could also be broadcast on national media channels on radio or television stations. Algorithms
on social media platforms could be utilised to target pet owners and display informative ads to

them.

IV. To identify the most appropriate/effective dog worming protocol for helminth(s)

identified in dogs in Ireland.

The preferred dosing protocol by the veterinarians interviewed for using anthelmintics
designed for dogs is to administer a medicated dose once every two weeks up until the pup
reaches twelve weeks of age, then once per month up to six months of age and once every
three months from then on when the dog is an adult. This is just a standard recommendation
and would vary to some extent depending on the anthelmintic being used, so always consult

your vet to determine a suitable dosing protocol.

V. To make recommendations as to what anthelminthic dosage form may result in the best

pet owner compliance.

The most suitable dosage form as preferred by dog owners who participated in the survey was
deemed to be either a dog chew (43.56% of survey participants) or a tablet (40.10% of survey
participants). Tablets were also the preferred choice for vets for a dog anthelmintic. The
secondary research carried out also reiterated that tablets would be the preferred dosing
method. A smaller and more palatable chew compared to what is currently on the market
seems to be desired by vets to allow for easier administration to the dog and this may also aid
in improving pet owner compliance. Anthelmintic tablets currently available on the market
were mentioned to be too big and unappealing to dogs by some vets due to their large size

and poor palatability.
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Various other themes were identified during the interviews, surveys and secondary research

phases. They include the following:

The time of year and dog breed were deemed to have no major effect on helminth occurrence
in dogs but rather the environment and lifestyle in which the dog lives. Veterinarians
mentioned for example that a hunting dog is more susceptible to infection than a house dog as
it would spend more time out in the outdoors and wooded areas providing greater
opportunities for infection. For example, interviewee 4 stated “hunting dogs, things like that
they’re certainly more prone to eating slugs and things like that...it’s more environment than
breeds”. Veterinarians noted that it would be advantageous provide your dog with an
anthelmintic dose around these periods when they are more active outdoors where they are
more susceptible to infection as stated by interviewee 12 “the likes of a hunting dog, if you’re

going to be going out with them to give them worm treatment afterwards”.

Just over a quarter (26.24%) of the survey participants said they have had their dog tested for
helminths or parasites by a veterinarian. Many veterinarians who were interviewed mentioned
that there are very few pet owners who get their pets tested for helminths or other parasites.
This could be due to the costs involved or the lack of awareness mentioned previously.
Interviewee 8 stated “ideally you would do more testing to identify the helminth present in
your pet but for budgetary reasons that just isn’t the case, the financial resources aren’t the
same”. This may mean that pets are being treated with unsuitable anthelmintics or unsuitable
dosage strengths which could lead to poor anthelmintic efficacy which runs the risk of
contributing to the development of anthelmintic resistance in the helminths which are not

killed and also result in wasted pet owner money.

Some of the vets interviewed in this research process mentioned their desire to see new
anthelmintics come to the market in the form of tablets which would be smaller and more
palatable than those currently available. Interviewee 12 stated “these big tablets and you’re
trying to hide it in a piece of ham. If they can get it smaller at all, just to cod those little finnicky
dogs...so the smaller the better”. A smaller tablet would be advantageous as it may allow for
easier administration to dogs and possibly allow for better compliance with dosing protocols
with pet owners. It is also worth noting that it was mentioned in interview 3 that praziquantel
may be less palatable to dogs than other anthelmintic substances making it harder to
administer orally, “the problem with a lot of worm tablets is that praziquantel...is very bitter.
Okay the drug is bitter, that compound is bitter. So that reduces the palatability...so that affects

the ability to get it into the dog”.
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Several vets noted a desire to see changes in the regulation and sale of anthelmintics to the
public. Multiple vets said they would like to see the sale of dog anthelmintics become available
via prescription only. With interviewee 6 stating “yeah because they don’t know what they’re
buying when they go to the pet store. They come in, say they gave them a worm dose and you
ask them what it was and they have no idea. At least on prescription we’d have a record of
what they gave them and when we start to encounter problems we know what we can do or
what we can change”. This change in the method of selling anthelmintics would allow for
records to be kept by recording the anthelmintics used on each dog. This would help to ensure
that dogs are being given the most appropriate anthelmintic dosage form and strength to suit
the individual dog. This method could also help reduce the risk of the development of
anthelmintic resistance in dog helminth populations through a reduction in the level of

incorrect dosage selection, strength and protocols being used by pet owners.

During the interview process, vets were asked what recommendations they would make to pet
owners to help reduce the risks involved with helminths and other parasites. The following are

some of these recommendations:

e Signing up to veterinary clinic text reminder services designed to remind pet owners to
dose their pets or to set reminders in your phone/calendar.

e Regularly cleaning the bedding and area in which your pet spends most of their time.

e Contacting your local vet to discuss suitable anthelmintic products and dosing
protocols most suited to your pet and its lifestyle.

e Picking up faeces after your dog both at home and in public and disposing of it
appropriately.

e Clean your hands after handling or playing with a dog to prevent the spread of
parasites and reduce the risk of contracting it yourself.

e Control snail populations around where your dog spends most of their time.

e Keep dog bowls inside at night to reduce the risk of helminth contamination.

¢ If you have more than one dog or a cat living with your dog(s), dose them all with
anthelmintics at the same time to prevent them contracting parasites from each other.

e Reduce kids exposure to sandpits as these can commonly have helminths living in the
sand.

e If you have hunting dogs or dogs with a very active outdoor lifestyle, dose them with
the necessary doses prior/straight after bringing them hunting/on a similar activity to

treat any helminths they may have contracted from the environment.
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This study may lead to further research opportunities in various areas such as investigating pet
owner compliance with dosing protocols and the multitude of factors which could be affecting
it. Methods of enhancing pet owner awareness around the topics of anthelmintic use and
zoonosis could also be researched further. The most suitable dog tablet or chew size and
palatant could be researched in more detail to identify what the dogs prefer as this may lead
to dog medication which is easier to administer than those which are currently available on the
market. Further research should also be carried out on the actual level of anthelmintic
resistance present in dog helminths as currently there is insufficient faecal sampling being
carried out by veterinary clinics around the country (some of the veterinarians interviewed
reckon this is due to the high cost involved for pet owners and a lack of awareness also as
mentioned by interviewee 4 “unless you’re actually going to do all the tests from day one,
which unfortunately it’s budgetary...make sure you’re using the owners money the best”) to
create an accurate enough picture of the level of resistance present. Further researcher should
also be carried out to determine methods of getting an increase in the number of dog owners

getting faecal testing done.

Final note:
Upon completion of this dissertation, | have learned a great deal about the core areas of this

research topic such as the anthelmintics, helminths, EU regulations, the various dosage forms
available, APl modes of action and also the skills required in the process of carrying out a study
of this magnitude and the varying research methods which can be used. The opportunity to
speak with a variety of vets from different parts of the country and to get an understanding of
their past experiences and preferences for the future of veterinary practices and medications
has been hugely educational and this phase of the primary research was something which |
really enjoyed. The experience of carrying out this study is something which will definitely
stand to me in my working career and | would like to thank everyone who contributed in the

various aspects of this study.
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Appendices

Participant Information Letter

RESEARCH TITLE
‘Optimising dog anthelmintic selection and worming protocols for use in Ireland.’

| would like to invite you to take part in a research study. Before you decide to participate you
need to understand why the research is being done and what it will involve for you. Please
take time to read the following information carefully. Ask questions if anything you read is not

clear or if you would like more information. Take time to decide whether or not to take part.
WHO | AM AND WHAT THIS STUDY IS ABOUT

My name is Martin Kelly, | am a final year student studying a MSc in Pharmaceutical Business
and Technology in Griffith College Dublin. | am carrying out this study as part of my final year
dissertation. The aim of this study is to identify the most common helminth present in dogs in
Ireland, ascertain the most suitable anthelminthic for treating this helminth and investigate

pet owner compliance and factors effecting it.
WHAT WOULD TAKING PART INVOLVE?

Participation in this study would involve a short interview which will contain a series of
questions relating to helminths observed in dogs, the use of anthelmintics, pet owner
compliance and anthelmintic resistance. All participants in this study will remain completely
anonymous. The interview will be audio recorded for transcribing once the interview has

concluded.
WHY HAVE YOU BEEN INVITED TO TAKE PART?

You have been requested to participate in this interview as veterinarians have been chosen as
the subject matter experts for the purpose of this study. Your experience and knowledge

surround this topic may be of great importance for the purpose of this study.

DO YOU HAVE TO TAKE PART?
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Participation in this interview is completely voluntary and you have the right to refuse
participation, refuse to answer any questions and withdraw at any time without any

consequences.

If you need to withdraw, please contact me directly at the number given at the end of the PIL.

WHAT ARE THE POSSIBLE RISKS AND BENEFITS OF TAKING PART?

Participating in this study may aid in identifying the most common helminth present in dogs in
Ireland, identifying the most suitable anthelmintic for use in the Irish climate, identifying the
most suitable protocol for eradicating this helminth, highlighting any issues relating to public
awareness surrounding anthelmintics, zoonosis and dosage protocol adherence. As previously

mentioned, all participants in this study will remain completely anonymous.

WILL TAKING PART BE CONFIDENTIAL?

All participants in this study will remain completely anonymous, no names or areas will be
revealed in the findings or conclusions of this study. Audio recordings collected during the
interview stage of the study will be stored for a period of ... and then deleted when no longer

needed.

HOW WILL INFORMATION YOU PROVIDE BE STORED AND PROTECTED?

Signed consent forms and audio recordings of the interview will be stored in the primary data
folder on the ‘Moodle’ website until after my MSc degree has been conferred. It can be
accessed by Innopharma staff and myself for this duration. A transcript of the interviews (in
which all personal identifying information has been removed will be retained for a further two
years after this time. Under the freedom of information legislation you are fully entitled to

access the information you have provided at any time.

WHAT WILL HAPPEN TO THE RESULTS OF THE STUDY?

The plans for the dissemination of this study is to submit it as my dissertation only. All
dissertation research projects and their content will be made available in the college library

and may potentially be made available in online e-journals or repositories.

WHO SHOULD YOU CONTACT FOR FURTHER INFORMATION?
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Researcher name: Martin Kelly

Phone Number: 085 1245484

Email: martinkellyl4 @gmail.com

Affiliation: Innopharma / Griffith College Dublin

Degree Program: MSc in Pharmaceutical Business and Technology
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Informed Consent Form

Title of Research Project: Optimising dog anthelminthic selection and worming protocols for

use in Ireland.

The researcher retains one copy signed by both themselves and the participant. The participant

also receives a copy of this consent form as a record of what they have signed up to.

I voluntarily agree to participate in this research study

| understand that even if | agree to participate now, | can withdraw at any time or refuse
to answer any question without any consequences of any kind.

| understand that | can withdraw permission to use data from my interview within two
weeks after the interview, in which case the material will be deleted.

| have had the purpose and nature of the study explained to me in writing and | have
had the opportunity to ask questions about the study.

| understand that participation involves participating in an interview and answering all
qguestions truthfully. The information gathered from this interview may be used as
primary research data for this dissertation.

| understand that | will not benefit directly from participating in this research.

| understand that all information | provide for this study will be treated confidentially.

| understand that in any report on the results of this research my identity will remain
anonymous. This will be done by changing my name and disguising any details of my
interview which may reveal my identity or the identity of people | speak about.

| agree to my interview being audio-recorded.

| understand that disguised extracts from my interview may be quoted in the
dissertation.

| understand that if | inform the researcher that myself or someone else is at risk of
harm, they may have to report this to the relevant authorities - they will discuss this
with me first but may be required to report with or without my permission.

| understand that signed consent forms and original audio recordings will be retained in
the primary data folder on the Moodle website. Innopharma staff and a third accessor
if needed and/or if requested by the external examiner for the programme, will have
access to the data until the 1°* of December 2024 or until such time it is no longer
required.

| understand that a transcript of my interview in which all identifying information has

been removed will be retained for two years from the date of the exam board.
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e | understand that under freedom of information legalisation | am entitled to access the
information | have provided at any time while it is in storage as specified above.
e |understand that | am free to contact any of the people involved in the research to seek

further clarification and information.

Researcher Details

Name: Martin Kelly

Degree Programme: MSc in Pharmaceutical Business and Technology
College Details: Innopharma / Griffith College Dublin

Contact number: 085 1245484

Contact email: martinkellyl4@gmail.com

Signature of participant
[Full Name — Printed]

Signature of research participant

Signature of researcher

| believe the participant is giving informed consent to participate in this study

Date

Signature of researcher
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Ethics Application Form

Innopharma
education GRIFFITH COLLEGE
Ethics Application & Declaration Form

DISSERTATION TITLE: Optimising dog anthelminthic selection and worming protocols for use
in Ireland.

RESEARCHER'S NAME: Martin Kelly
PROGRAMME OF STUDY: MSc Pharmaceutical Business and Technology

SUPERVISOR'S NAME: Philip Byrne

DECLARATION:

The information in this application form is accurate to the best of my knowledge. | undertake to
abide by the principles outlined by Innopharma/Griffith College ethics pelicy in my research
dissertation. | confirm that | have completed a full ethics assessment for my research dissertation
as per the college guidelines. | will not begin my primary research until such approval from my
supenvisor andfor ethics Commities has been obtalned.

| pledge to carry out my research according to the Innopharma/Grifiith Collage academic integrity
standards. Any results presented in my dissertation will be from my own, original research, | will
reference andior acknowledge any material or sources used in its preparation and | will not
plaglarise the work of anyone else.

For Student .
STUDENT SIGNATURE: /C‘{‘,,é_“ %
| DATE: [5/0£/2 4 ‘
The research contained within this research dissertation proposal has been approved.

| For Supervisor, o
Ethics Committee Approval Required: Yes D Mo

SUPERVISOR SIGNATURE: + E)&,—;ru. -
DATE: 22/06/2024

—

For Ethics Committee (if required):
Ethics Committes Approval Given; Yes :| Mo D

ETHICS COMMITTEE MEMBER SIGNATURE:

DATE:

NOTE: Supervisors are responsible for ensuring their students fill in this form correctly and that all ethical
areas have been considered.
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SECTION 1: DESCRIPTION OF RESEARCH STUDY
Purpose and objectives of research:
Adm:

To identify the most common helminth present in Ireland, ascerain the most suitable anthelminthic for freating this
helminth and investigate pet owner compliance and factors affecting it

Objectives:

Ta dantify the most common helminths in dogs in Ireland.

To idantify the most sultable anthelmintic for wse in the Irsh market (for dogs in Ireland).

Ta invesiigate factors influencing owner compliance with anthelmintic treatment recommendations.
Tao identify the most appropriste’affective dog worming prolocol for the halminthis) identified.

To make recommendations as to what anthelminthic dosage form may result in the best pet owner
cormnplisnce.

Research methodology:

The primary research fo be camied out in this study will be done through a seres of intarviews with qualified
vatarinarians and chemists who will be deemed to be the subject matter expers for animals in Ireland for the purpose
of this study. A secondary survey with dog owners from the general public will also be used o gather information
regarding pat owner compliance with antheimintic treatments and 1o identify the most suitable anthelmintic dosage
format for pet owners.

SECTION 2: POSSIBLE ETHICAL ISSUES

Answear yes' or 'na' fo the following questions.

SUBJECT MATTER

Does the research proposal involve:

Research into specific company activiies that would be deemed sensitive or confidential Yes(o)
Regearch into polically and'or raciallyfethnically andfor commercially sensithve areas YesNo)
Sensitive, personal, professional or corporate ssues Yes{lo)
RESEARCH PROCEDURES

Does the research proposal invaolve:

Resaarch that might damage the reputation of companies or paricipants
Research that may negalively affect the reputation of Griffith Callege/innopharma
Usa of parsonal records without consant

Usa of company data without consant

The offar of any inducemeants to parficipate

Audio or visual recording without consent

Using a language other than English

FARTICIPANTS

Does the research proposal involve:
People who are nol competent andor fluent in English ‘ras@

Does your msearch growp include any of the fellewing vulnarable groups Yas
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SECTION 3: STEPS TAKEN TO AVOID ETHICAL ISSUES

{Only fill In this section If you answered YES lo ANY of the questions in Section 3. For example, if you answered yes fo
including participants who are not fluent in English, you might put forward a plan that offers your survey in fwo languages
fo take this into account. Anather example could be a sludy where the researcher wants to include information about
the care received by children with a long-term condition but it would not be ethical to approach the children directly bu!
it might be acceptable to instead ask parents questions about their child’s care, If these plans are acceptable fo your
supervisor, you may nof need to apply for ethical approval from the Ethics Committee].

If your ethics relates to Subject Matter, outine your action plan to work around any sensitive issues.

If your ethics refates to Research Procedures, outline your action plan to deal with possible ethical issues in
your research procedures,

If your ethics relates to Participants, outline how you will protect vulnerable persons or those that do not have
English as their first language.

SECTION 4: ABOUT YOUR PARTICIPANTS

Outline your participant profile and why you have chosen them for this study.

Participants in the interview will need to be qualified veterinarians. For the purpose of this research, they have been
chosen as they have been deemed to be the subject matier experts relating to dog health in Ireland and will have a
broad knowledge relating to anthelmintic use on dogs. Participants in the survey will have to currently own a dog or
previously have owned a dog. They most have/had owned a dog as the research for this study related to dog owner
compliance, preferences and requirements.

How do you plan io gain access to/contact/approach your participant(s).

Participants for the interview will be contacted through either of the following, an in person introduction, phone call or
email, Participants in the survey will be contacted via social media platforms, emails and WhatsApp groups.

SECTION 5: INFORMATION, CONSENT AND CONFIDENTIALITY

Participant Information Letter (PIL) for participants

Please confirm below that your information letter covers:
Description of the resaarch topic and method

Details of what participation will involve

Rights to anonymity

Confidentiality

Rights to withdraw from the research

The contact detalls of the researcher and supervisor (if necessary)

Informed Consent Form (ICF) for participants

Please Indicate below If your research requires a signed consent form by selecting the relevant option only:

Yesg) my research requires signed consent and | have attached an ICF in the appendices of my application.
0: my research study involves an online survey only and/or does not require signed consent

SECTION 6: STORAGE OF DATA
How will you store the research data and for how long? How will you manage data protection issues?
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All primary data gathered over the course of this study will be handed over o the college in electronic form into he
primary data folder via the Moodle website. The data will be held here for as long as if is still wseful, i it is not required
Tor any tTurther reseanch 0 will then be deleted.

SECTION 7: NON-DISCLOSURE AGREEMENT & STUDENT CONSENT

Non-Disclosure Agraement (NDA)
Will the final dissertation contain any information pertaining to any source what would warrant the use of a Non-

Disclosure Agreemeant (MDA) e.g. industry-based reseanch?
‘fu@
Student consent
If a Mon-Disclosure Agreement (MDA) |z not required, does the Studant consent 1o allow thelr cormpleted disseration
to be held/published by InnopharmalGrifiith College?
{ Eﬂu

SECTION 8: RECORDING AND RETENTION OF DISSERTATION VIVA

Viva Recording
The Dissertation viva will be recarded. This recording may be used to facitate assessment by Innopharma staff, a thind
readar if necessary andior if requesied by the external examiner for the Programme, The recording will be held in line
with current GOPR guidelines and will not be made publicly avallabie,

SECTION 9: DOCUMENT CHECKLIST

NOTE: Applicants must attach the following documents in elecironic format to the appandic.

Which documenis are added to the appendix? Please tick N/A if not applicable:

Participant Information Letter {PIL) for participant Yas WA
Informed Consent Form (KCF) for participant L
Cuestions/surey for inlerviewsesifocus groups etc (can be in draft farm) @m
Any other documents e.g. Non-Disclosure Agredmiant Vﬁ@)

| confirm that this application is complete and all required documents are included in the appendix.

For Student. r
STUDENT SIGNATURE: /Zawctin #‘{;E/,?
DATE: 15/06/2%

SECTION 10: APPENDIX

Froposed Inferview Questions:

1. What is the most common helminth you encounter in dogs?
2.  Does this vary depending on tha ssasorntime of the year?
3. Does the dog breed make any differance in vulnerability to halminth infection and sevesity?
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10.
1.
12.
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What is the most suitable anthelmintics) for treating this helminth?

What is the most effective dosing protocol when using this anthelmintic?

Have you encourterad many Issues relating pet owner comphance with dosing protocols?

What is the most suitable dosage form to ensure pet awner comphance and ease of apphcation (6.9,
tablet, Bquid, dog treat, ete.)?

Have you ancouniered anthelminthic reslstance in dogs?

If yous have encountened anthelminthic resistance in a dog, what is your next step in traating the animal?
Do you think there iz enough public awareness and education asound the use of anthalminthics?

Do you think there is enough awareness around the risks of zoonosls?

What hedminth which Is found in dogs in Ireland, poses the greatest risk o human health and why?
In your tirme working as a veterinarian, have you seen much of a change in the use of anthelminthics
and the way in which helminths are treated?

Proposed Surey Questions:

i

B

=

Frior to this survey, ware you aware of what an anthedmintic is?

Dy you uisa anthalmintics on your dog?

If you use anthalmintics on your dog, are you awara of what the active ingredient{s) is/are in the
anthelmintic that you use and if so what ks it called?

If you use anthelmintics on your dog, how often do you administer the dose?

What is your prefermed dosing methed? (e.g. dog treal, oral solution, tablet, infravenous, elc.)
Have you ever had your dog tested for helminthe/parasites by & qualified veterinarian?

Are aware of anthelmintic resistance and the sk posed o both human and animal haalth from its
devalopment?

Are you aware of zoonosis and the risks it can posa to human heaalth?

Do you think there is enough public awareness surrounding the use of dog anthelmintics and
anthelmintic resistance?
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Interviews

The following are the transcripts of the interviews carried out.

Interview 1
Question 1: What is the most common helminth you encounter in dogs?

Toxocara . I'd say that's probably the main. Yeah, yeah.

Question 2: Does this vary depending on the season or time of the year?

From our point of view, we wouldn't see that as much because we have people regularly using
you know treatments, so we don't tend to see a seasonality but yes, it probably does when
people are out and about more and dogs are in contact with one another more. Summertime.
Summertime would probably be the most yeah, well, we yeah, yeah, that's, we tend to see it. |
think because our clients are well trained in treatment. Yeah. Woud you do much training
yourselves? Since college, we've done a few CPD things on updating ourselves with what's
around but we tend to use the same treatments repeatedly.

Question 3: Do you find dog breeds makes a difference in vulnerabilities that helmet
infections and severity?

| honestly wouldn't know that. Now. | have to tell you. So the answer to that would probably
be in my experience. No, no, no.

Question 4: What would you say is the most suitablet anthelmintic for treating the helminth
identified?

We use two here we use milbemycin we use drontal. So they're basically probably the one we
use more more often is the milbemycin. Again, it depends on the size of the dog but we'd
rotate between the two. But again, we don't diagnose sorry for going off the topic a little bit.
We would generally be using just a broad spectrum wormer rather than identifying a worm
and then treating it. The milbemycin that you use is that a tablet? It’s a tablet yep, it is a tablet

Yep.

Question 5: What would you say is the most effective dosing protocol when using this
anthelmintic?

We're probably from our point of view in young animals we treat once a month until they're
six months and then every three months or so thereafter, but now we'd be also I'm just
thinking as you’re as you asked me these questions, we'd also be using advocate and young
pups which is a spot on treatment, which covers ectoparasites and worms also. So we use we
use that occasionally too.

Question 6: Have you encountered much issues relating to pet owner compliance with
dosing protocols?
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A lack of compliance? Yes, there they were, most people are very diligent, but there are some
that, you know, wouldn't maybe return when they're meant to return or wouldn't redose
when they're meant to redose and so on, but generally people are quite compliant. Now | have
to say in small animal practice.

Question 7: What is the most suitable dosage form to ensure pet owner compliance and ease
of application?

They're always looking for liquid doses. Well, a lot of them some people find tablets hard. As
vets. We prefer tablets because it's so accurate. And we're able to give them if you know what
| mean, but a lot of people do struggle with tablets, spot ons also, people like because they can
put those on you know the spot on the neck. But a lot of clients would probably look for liquid
warmers.

Question 8: Have you encountered anthelmintic resistance in dogs?

No. Can't say | do. But again, we're not testing here. We're not routinely testing fecal samples.
So | wouldn't have thought so. | wouldn't know the facts there.

Question 9: If you have encountered anthelmintic resistance in a dog, what is your next step
in treating the animal?

| haven't really | can't honestly | mean, I'm sure it might. There might be evidence of it, but |
haven't personally come across it.

Question 10: Do you think there is enough public awareness and education around the use
of anthelmintics?

No.

Question 11: Do you think there's enough awareness around the risks of zoonosis?

No.

Question 12: What helminth which is found in dogs and Ireland's would you think pose the
greatest risk to human health?

Taxocara, I'd say it's continues to be toxocara.

Question 13: In your time working as a veterinarian, have you seen much of a change in the
use of anthelmintics and the way in which helminths are treated?

Yes. Very much so. | mean, we used to years ago, I’'m at this for quite a long time now but
years ago, we'd always worm that we used to always just use piperazine citrate. There were no
spot ons. There were there were a few liquid wormers | think at the time, but people are
definitely more educated now than they were there's no question about that. But they still
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aren't fully aware of the risks. But | do see a difference between what was 30 years ago and
what is now. Sorry, what was the name of the substance you mentioned? Piperazine citrate, |
don’t know if you can even get it anymore. Is that because there was an immunity built up to
it? | don’t know, that was the drug it was an anti-roundworm medication, but you can check it
out now | haven’t heard of it for years.

Question 14: Would you have any recommendations for pet owners when it comes to
controlling helminths and other parasite populations in their pet and the environment?

| would I just again, | just repeat | suppose to people, regular worming, depending on what
products they're using. But it can be quite difficult with a lot of different products on the
market and some might last for longer than others. So | suppose routinely, we're using what
we're using here. We're saying once they're out of puppy hood, we're worming every three
months, whether it's excessive or not. And sometimes it probably is in others, it probably isn't.
Also, obviously, just collecting feces from parks and | mean it's still that's a huge zoonotic risk
to people. And | think education on that front, | do not understand why there's not more
education, leaflets and that, just, just ads on TV about the risks of you know, not picking up
after your dog and the risk to other people and the risks to children. And you know, | just |
don't understand why that's not pushed more, but then I'm very anti people picking up their
dog poo.
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Interview 2

Question 1: What is the most common helminth you encounter in dogs?

I'd say roundworms yeah.

Question 2: Does this vary depending on the season or time of the year?

Not really no.

Question 3: Does the dog breed make any difference in vulnerability to helminth infection
and severity?

In my experience no | suppose if well outdoor dogs more so than indoor like you know, but
breeds no.

Question 4: what is the most suitable anthelmintic for treating this helminth?

We've worked eh probably milbemycin or praziquantel yeah.

Question 5: What is the most effective dosing protocol when using this anthelmintic?

Once every three months usually should keep on top of it yeah.

Question 6: Have you encountered so many issues relating to pet owner compliance with
dosing protocols?

Oh, yeah. Yeah, like most people forget about dosing. Some people, until they see it, then they
realize and they panic then come on in like but usually they're not usually people, people will
never dose more than once every three months no.

Question 7: What is the most suitable dosage form to ensure pet owner compliance and ease
of application.

So take your tablet, your liquid spot on is probably the easiest but | don't know it’s probably
not the most effective like you know a tablet you know with owner compliance, they find it
easy to put on a spot on but with a tablet you know they’re getting it all you know what some
people some people have struggled given that given a tablet like maybe an oral liquid probably
might be the the like the kennel cough that we give something like that, | know a kennel cough
might be the way to go like you know, for owners that say the spot on is probably the
handiest.

Question 8: Have you encountered anthelmintic resistance in dogs?

| haven't. | haven't. No, no, not yet.
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Question 9: If you encountered anthelmintic resistance in a dog, what is your next step in
treating the animal?

The faecal sample | suppose or try and get some form of sample and send it off and change
obviously change that change the drug that you're using like you know to a different products
if you have it.

Question 10: Do you think there is enough public awareness and education around the use
of anthelmintics?

No | wouldn’t thinks so no, no people people are oblivious to it, | think.

Question 11: Do you think there is enough awareness around the risks of zoonosis?

No, not until not until people see a worm do they do they kind of look into it. Like you know
they don't think a whole lot about it.

Question 12: What helminth which is found in dogs and Ireland, poses the greatest risk to
human health and why?

Nothing I've encountered myself, no.

Question 13: In your time working as a veterinarian, have you seen much of a change in the
use of anthelmintics and the way in which helminths are treated?

Well I'm only qualified two years and | only worked here and so | use the same protocol that |
have been using since day one. So no.

Question 14: Have you any recommendations for pet owners when it comes to controlling
helminth and other parasite populations in their pet and environment?

Just just be consistent | suppose consistency is key and reminding yourself setting reminders.
It's simple things like that like so applying dosing protocols and stuff like that yeah.
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Interview 3
Question 1: What is the most common helminth you encounter in dogs?

Roundworms, Toxocara Canis yep.

Question 2: Does this vary depending on the season/time of year?
No, | wouldn't say so. Not in Ireland.

Question 3: Does the dog breed make any difference in vulnerability to helminth nfection
and severity?
Not we have not noticed any breed predispositions.

Question 4: What do you think is more suitable anthelmintic for treating this helminth?
There's loads loads, what do we use, we use probably a lot of milbemycin, a lot of
fenbendazole especially in puppies. Some of the products have pyrantal in them. Then a lot of
topicals will have the likes of moxidectin in them, so sort of a variety but yeah, the most
common we're probably using these days is the milbemycin.

Question 5: What is the most effective dosing protocol when using this anthelmintic?

So what we do is puppies are born with toxocara guaranteed because they get it from the
mother they get trans placentally and they get it in the milk. So they're guaranteed to get
toxocara when they're born, it's an amazing parasite. So and then once the pulp is infected,
those eggs will lay dormant in the mammary tissue. So when that pup becomes a bitch and has
pups herself, those eggs come back to life. So that's how you know that pups have worms. So
pups, | suppose the protocol for pups every two weeks until they're 12 weeks old, and then
once a month until they're six months old. And that's that's the general guidelines that people
will go by for pups. After six months old. We it depends on the dogs lifestyle then, whether we
recommend monthly if the dog so used to be three months, every three months for every
adult dog and that was fine. But dogs lived outside in the garage or live in the shed or the back
garden or on the farm. But now they live in the house. They live maybe they are, maybe you'll
have some questions on this but they live in the house. They live in people's beds. They're
licking people's faces. So now we recommend a lot of dogs monthly throughout their life
because it’s zoonotic.

Question 6: Have you encountered many issues relating to pet owner compliance with
dosing protocols?

Yeah, some people just come in and they take the wormer off you and the vaccines and once a
year and then you come in next year and you go have you been keeping up to date with the
worming and then they go oh, yeah | dewormed them last year and you're here, at least every
three months if not every year so yes, we do. We do see issues with compliance of course,
some people just don't see it as important because they can't physically see the worm at
times. And then probably panic, of course and then they want to do worm to dog every day for
a month.

Question 7: What is the most suitable dosage form to ensure pet owner compliance and ease
of application?

Yeah tablets or a spot on. | don't have a preference. Whatever the dog will take. I'll leave it up
to the owners. The simparica tablets that we use are in fairness, they're extremely well
flavoured. And dogs will eat them like a treat, simparica Zoetis make it so it does simparica trio
does the trio it does fleas, ticks. Its simparica Trio, | suppose you’ll need that it's for fleas, ticks,
mites, and worms, intestinal worms. So it is in fairness, but it is very well flavoured. The
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problem with a lot of worm tablets is that Praziquantel, which does tapeworms is very bitter.
Okay, that drug is bitter, that compound is bitter. So that reduces the palatability. So any drug,
any tablet that has Praziquantel in it for tapeworms, those ones straight away are not as
palatable. So that's that affects the ability to get it into the dog.

Question 8: Have you encountered anthelmintic resistance in dogs?
No.

Question 9: If you were to encounter anthelmintic resistance, what would be your next step
in treating the animal?

| suppose well we haven't encountered it, if you were to, well we have encountered it in plenty
of farm animals, but if you were to encounter in a small animal, you'd want to confirm it. So
you want to before given a different drug you'd want to confirm it. So you would basically do a
faecal, like a faecal reduction test like in cattle except it's not an egg count. It's just going to be
positive or negative | suppose. So you would dose the animal and take, take, take a faecal
sample to confirm there was worms, dose the animal, confirm that the worms are still there
and that they were resistant. That's what we would have to do to recommend before going to
a different drug.

Question 10: Do you think there's enough public awareness and education around the use of
anthelmintics?

| think so. I think Irish people are fairly clued in about worms. Even like from the signs you just
see out on the streets about the litter signs, dog fouling signs and they have the x's in people's
eyes. An awful lot of people growing up like even when we were growing up. You had this
thing you knew your parents said oh geez, don't be handling young puppies or you’ll go blind
and they didn't know why. They didn't know that the toxocara can affect your eyes, but they
knew there was something about them. So | do think that people are fairly aware that worms
are out there and dogs have worms and cats have worms.

Question 11: Do you think there is enough public awareness around the risks of zoonosis?

| think there is yeah, | think there is from from the worm point of view | think most people are
clued in enough these days. Maybe, maybe it's decreasing as people get further away from
agriculture, you know, and pet is just part of the family and maybe they won't realize | think by
and large most people do realize that if god if you have young child make sure your child's
washing its hands. Don't get worms off your dog.

Question 12: What helminth which is found in dogs in Ireland, poses the greatest risk to
human health and why?
Ah toxicara, toxicara definitely. That’s relating back to the blindness and stuff like that. Yep.

Question 13: In your time working as a veterinarian, have you seen much of change in the
use of anthelmintics and the way in which helminths are treated?

In pets, | suppose the only difference would be just the variety of drugs that we now have. So
there have been newer drugs like the likes of the isoxazolines, that's the fluralaner and stuff
like that for mites, so they're new. But in terms of worms, actual intestinal wormes, very little
difference. There has been an increase in awareness and discussion about lungworm in dogs.
Definitely in the last, | graduated 12 years in the last 12 years, there's been more discussion
about lungworm as the climate gets warmer and wetter. But that' s that's probably it really the
you know, cattle wormers different story that has changed completely there has been changes
yeah, yeah, that's changed completely. The amount of faecal testing we’re doing here is you
know, way higher than it ever was. Would you see that ever coming into the small animal
world or is it very different? Because in cattle and in horses and in Sheep and cattle and goats,
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you're accepting that they will have some worms, that worms are inevitable, but you want to
keep the worms to a low level and a non-pathogenic level. So you're never, your goal is never
really for worms to be eradicated in cattle, or in horses. So that's why we're doing faecal egg
counts, you're counting the actual number of worms, whereas in dogs, any worms that are
there are significant because they're zoonotic. So they must be treated if they're there. But the
other thing is that if you tried to rely just on faecal egg, faecal testing in dogs, the sensitivity is
not very high. So you would have a lot of false negatives, and then you would think | don't
need to treat that animal. | think the sensitivity of faecal testing in dogs for tapeworm is only
25 or 30%. So that means 70% of the cases you're going to miss and not treat. So that's the
thing in pets if the worm is there it needs to be treated. You know it does need to be treated
because it's a zoonotic worm. That probably reduces the risk of resistance building up if you're
just eradicating it straightaway, yeah, well, | suppose in cattle the, the thing is, is that you're
hoping to leave some of the worms in the environment unexposed to the drug. This idea of
refugia and if they become resistant in the animal, then immediately the animal is getting
reinfected with resistant worms. But in dogs, you're hoping to kill all the worms. | know it
could happen that you eventually the drug won't kill all of the worms. If that happens, you will
you will have a big issue because you're aiming for zero worms, you know you’re not aiming
even for, you know, for a low level of worms in the dog.

Question 14: Have you any recommendations for pet owners when it comes to controlling
helminths and other parasite populations in their pet and environment?

| would say the best thing that pet owners could do would be to just discuss it openly with
their vets. You know, be honest, about whether they feed raw food or something, you know,
the different lifestyle factors, | would always say to people, it will depend on the lifestyle of
your dog, how often | would recommend flea, tick, mite, worm, tapeworm treatments. So I'd
say chat to the vet, be honest with the vet about the dog's lifestyle. And whether or not they
can get a tablet into it or what and then buy the prescription products because they are more
reliable than some of the ones you buy in, in the supermarket. Some of those we see animals
with fleas, and they go you know, they got a product last week for fleas, where'd you get it,
you know got in the supermarket well, can you look at the ingredients, some of those products
should kill fleas, but it's as if they have no residual action. So they just kill the fleas and then
they're gone the next day even though they're a topical product. Yeah, maybe didn't stay long
enough, you know, or the substrate or the carrier molecule just doesn't last on the skin or
something but you know, in fairness we use prescription products and they normally do work.

Page | R



Interview 4

Question 1: What is the most common helminth you encounter in dogs?
Probably tapeworms.

Question 2: Does this vary depending on the season/time of the year?
No.

Question 3: Does the dog breed make any difference in vulnerability to helminth infection
and severity?

| would say yes. Any certain breeds over others? | would say hunting dogs, things like that
they’re certainly more prone to eating slugs and things like that. Yeah, it's more environment
than breeds. Yeah, exactly. Yeah. So what | mean, you’d see the springers with heartworm
because they are out and about and they’d eat slugs and snails, then the Chihuahua that's
inside the house. You know, so a lot of the time the two are linked together unfortunately
Yeah.

Question 4: What is the most suitable anthelmintic for treating this helminth?
Use praziquantel.

Question 5: What is the most effective dosing protocol when using this anthelmintic?

Okay | suppose what we’d you use in practice is whatever is recommended, so you're like,
whatever guidelines will tell you you should only dose for tapeworms in cats and dogs twice
per year because it's the only anthelmintic that we have in humans or in veterinary medicine
for tapeworms. But in practice, a lot of them are packaged together in a kind of one
preparation. So you'd often have like something like milbemycin and praziquantel together. So
| suppose we probably are overdosing a little bit for say tapeworms. The same way, a lot of the
cat spot on preparations, have praziquantel in them and they are every kind of six to eight
weeks. So that's, it probably is overdosed to be honest with you. Would you recommend to
dose more often in puppies compared to older adult dogs? Yeah, yeah, yes, puppies, we'd
have about every two weeks up to 12 weeks and then between three and six months, once a
month, and then after that, then as an adult dog, it is every three month:s.

Question 6: Have you encountered many issues relating to pet owner compliance with
dosing protocols?

Yeah, yeah, just life is busy. People forget, you know. So, we do text reminders, which is
helpful. But there is there is you know, compliance is not huge.

Question 7: What it says most suitable dosage form to ensure pet owner compliance and
ease of application?

Dogs. Yeah, so probably a dog what | would say is a chewable or palatable tablet probably is
the easiest for a dog. Would you use many medicated dog treats? So what we use is the
milbemanxin so it’s a chewy one a chewy tablet so you can get the traditional white tablets or
you can get it as a chewy treat. So probably 50/50 between the two of them.

Question 8: Have you encountered anthelmintic resistance in dogs?
Not in dogs no or cats.

Question 9: If you were to encounter anthelmintic resistance in a dog, what would your next
step be in treating the animal?
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I’d look for advice from the lab. So we use external lab we use IDEXX so | suppose look, |
definitely my next port of call will be someone like that then. Faecal samples more than likely.

Question 10: Do you think there is enough public awareness and education around the use
of anthelmintics?
No.

Question 11: Do you think there is enough awareness around the risks of zoonosis?
No.

Question 12: What helminth which is found in dogs in Ireland, poses the greatest risk to
human health?

Toxocara again. Would you come across much toxocara? Not clinical cases necessarily no but
with puppies maybe but in adult dogs not really no. And again, | mean it's down to if you're
looking for something so | suppose a lot of young dogs worming is part of kind of a treatment
protocol. So unless you're actually going to do all the tests from day one, which unfortunately
it's budgetary, so | mean, you're going to pick the blood test probably over the faecal analysis
because it’s probably going to tell you more so you know, it's hard one when you're not being
kind of, when you're in a private business. versus, say in HSE, there's a big difference in you
just have to pick what lab tests are most useful to you, to make sure you're using the owners
money the best, you know, so that's

what | would say to you.

Question 13: In your time working as a veterinarian, have you seen much of a change in the
use of anthelmintics and the way in which helminths are treated?

Yeah, | supposed when | qualified first milbemycin didn’t exist. So | suppose that has been a big
one, | think you know. So that's very good. The other thing is, heartworm has increased a lot
since | qualified as well so that’s 15 years ago, there’s more cases definitely being diagnosed
and more fo a bigger frequency of heartworm, | would say in Ireland. Treatment wise yeah, |
think there's more variety now, you know, we definitely have more of a variety available and
people are more wary of it. Would you see anthelmintics for dogs going down the prescription
only route similar to with large animals like livestock? | don’t think you have the same abuse of
them like you have in large animals, so | would say if you know what | mean. So | think it's not a
herd, dealing with your herds the same way as in farm medicine. So | suppose in farm animals,
you have a herd and it's more likely going to be a herd disease and it's going to be unique to
that farm and it's going to be unique to that particular farmland as well you know, in terms of
fluke and things like that. Whereas dogs, it's a different thing. They're their pet dogs most of
the time, so your environment contributes to it, certainly, but it's very different than farm
animal, you know, protocols. So

| think you don't need as much of a kind of a bespoke input from the vet. Compared to on a
farm to small animals that’s my opinion on it. Would you have many pet owners coming in to
get helminth testing carried out on their dogs? Not a huge amount. No, no. Would you like to
see more? It would be useful, | suppose. Yeah, yeah. Yeah. But again, most people just come in
and just get the worm tablet and you know number one is the cost it’s a big thing, you know,
and they'll just do it anyway. It's just peace of mind. People know the dogs are wormed and
the box is ticked. Would people have preference over the price or do they just take what is
recommended? Take what is recommended, with us we kind of have a gold, silver and bronze
that’s the way | look at it with the worming doses a lot of the time we're selling extra
parasitic’s alongside it as well at the same time. So kind of have to look at it's always the two
things kind of go hand in hand in our job yeah. When you're saying the gold, silver and bronze
is that your praziquantel and milbemycin? Yeah so something was milbemax put that with an
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isoxaline like bravecto with that and then you're covering all ecto and endo parasites together
then so it's pretty it's probably the best combination you're going to get to for them.

Question 14: Have you any recommendations for pet owners when it comes to controlling
helminths and other parasite populations in their pet and environment?

Okay, | suppose to clean up the faeces is a big one, you know, whether you're in a city or
whether you're in the town that you that's, you know what | mean, or your own garden you
should pick it up. And then snail control is another thing which is huge, because for
heartworm, they’re the intermediate host. So not leaving the dog bowls outside in the
nighttime, for the slugs to be around, pick up any slugs that they find around the place. That's
it really you know, other than that just worm them regularly suppose, every three months as
adult dogs and that usually sorts most things out.
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Interview 5
Question 1: What is the most common helminths you encounter in dogs?

Probably like the roundworm or the tapeworm.

Question 2: Does this vary depending on the season/time of the year?
hr this time of year definitely summer tends to be particularly prevalent.

Question 3: Does the dog breed make any difference in vulnerability to helminth infection
and severity?

Work dogs such as like gun dogs and stuff tend to get them a lot more than like, toy breeds
who tend to be inside and that would probably be more to do with environment and so forth.
Yeah, yeah, exactly.

Question 4: What is the most suitable anthelmintic for treating this helminth?
We use a lot of Praziquantel is what it is called, what we tend to use and tends to work.

Question 5: What is the most effective dosing protocol when using this anthelmintic?

So we tell owners monthly like but that obviously doesn't always happen. Sometimes they go
three monthly and it tends to be effective. Dogs specifically it’s fine unless they're in with
other dogs and then they tend to get it back again and that's because the biggest issue. Would
you go any different if it was with pups or anything like that or just follow the same kind of
dosing protocol regardless?

No. So the puppies definitely use the parazole and we go every two weeks until they're 13
weeks and then every month until they're six months and that tends to work well and if we
don't do that, you run into issues especially if the other ones aren't wormed at the same time
like the mother.

Question 6: Have you encountered many issues relating to pet owner compliance with
dosing protocols?

Oh yeah one hundred percent. Yeah. Yeah. No it’s a big issue and then they could give it twice
in the one month and they're not meant to etc. Okay.

Question 7: What is the most suitable dosage form to ensure pet owner compliance and ease
of application?

Yeah, spot on. Spot on is probably the easiest. The tablet is next to impossible you don’t know
whether they got it at all, whereas if you put the spot on here, you know what's on them.
Obviously, | don't know if the absorption is one hundred percent, the parazole which is like the
oral liquid that works really well for pups because they definitely get into at some point
whereas with the tablet sure you don't know if they're just holding it in their mouth and then
spitting it out. So would you have any preference over any? The spot on definitely the easiest
yeah.

Question 8: Have you encountered anthelmintic resistance in dogs?
No not particularly, we're dealing with large animals as well and that's definitely, definitely
prevalent there. But I'm not I've seen it in small animals.

Question 9: If you were to encounter anthelmintic resistance in a dog, what would your next
step be in treating the animal?

So we'’d just tend to try a different type of wormer. We never had to have to do anything
majorly, that there's been an issue to be honest. Would you take a faecal sample or something
like that? We can, we can take faecal samples, especially for things like giardia and stuff. We
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do take them but in general, we don't seem to have problems. Would you find many people
come in looking to get faecal samples done on their dogs? No, no.

Question 10: Do you think there is enough public awareness and education around the use
of anthelmintics?

No probably not like they don't tend to understand the fact like worms aren’t just worms, they
don't understand all the different types of worms. So you know, that's a big issue. And then we
have certain wormers that will treat certain things, lungworm actually is such a big thing
because they don't realize the lungworm is not in some of the anthelmintics. So then they're
like, oh yeah we wormed the dog but they could have got the wormer in the pet shop and it
doesn’t include the lungworm and then they think they're covered but they're actually not.

Question 11: Do you think there is enough awareness around the risks of zoonosis?
No. For things thing’s like lice and ticks yeah, but not worms and they kind of freak out if
you're asking them to a worm themselves.

Question 12: What helminth which is found the dogs in Ireland, poses the greatest risks to
human health?

Tough question, probably toxocara. Probably see we look at large animal a lot more so like
toxoplasma is obviously major risk to pregnant women and stuff. But toxocara is probably the
worst one. Would you come across toxoplasma in dogs? No just sheep.

Question 13: In your time working as a veterinarian, have you seen much of a change in the
use of anthelmintics and the way in which helminths are treated?

Yeah, I'm sure it is a major issue that the there's an emergency meeting next week for all the
vets to discuss anthelmintics and where they’re selling them and stuff so like | think if you're
getting them from a vet at least you know kind of like we know today exactly what that dog
has got, whereas if they're going in and getting them from somewhere else you don't know
exactly. Some of them have different levels of the drug in them and things like that. So they're
trying to make it more licensed, but then you're kind of going the opposite way. So it's quite
difficult. Do you see anthelmintics for dogs kind of going down the prescription route similar to
what you're seeing in livestock and stuff like that? From last week from what they said no, but
I think it possibly needs to, and it's not going to happen from what they're saying. Especially
large animal, small animals. Possibly because vaccines and everything are gone that way but |
don’t see the department passing that but it might be more harm if they did.

Question 14: Have you any recommendations for pet owners when it comes to controlling
helminth and other parasite populations in their pet and environment?

Like anything else they can do particularly? Well | think a lot of them come in and they get like
one worm or let's say one day for one dog and then they come in the following week and get it
for the other dog and then the one that already has it is just passing it back to the other etc.
And then like washing bedding and things like that just doesn't happen. Or if they're let’s say
they do all the dogs one week and do all cats the following week, if anything's transmissible or
if they just if they don't seem to do regular it makes it a bit more transmissible or if they don’t
seem to do it regular whereas if they do them all in the one go it kind of makes it a bit more of
a clean sweep.
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Interview 6

Question 1: What would is the most common helminth you encounter in dogs?
Tapeworm

Question 2: Does this vary depending on season/time of the year?
Depends more on age so pups.

Question 3: Does the dog breed make any difference in vulnerability to helminth infection
and severity?
| wouldn’t think so no.

Question 4: What is the most suitable anthelmintic(s) for treating this helminth?

Probably a mix of drontal or milbemax. So praziquantel or milbemycin. Any preference over
them? It really depends on the size of the animal. One is better factored for smaller animals
and one is better factored, so one goes between 10 so 1 to 10 kilos and one goes point 5 to 25,
that’s kind of really where it goes so the dosage yeah, and also the ease, ease of giving it. It’s
up to the owner to give it, that’s the way | would go with it

Question 5: What is the most effective dosing protocol when using this anthelmintic?
Pups we would go with every two weeks, every two weeks until they are three months old.
Then once a month until they’re was six months and then every three months as an adult. Is
that regardless of what you're giving them? That's kind of it that’s the staple for either
praziquantel or milbemycin.

Question 6: Have you encountered many issues relating to pet owner compliance with
dosing protocols?

Always. Is there anything you find helps increase the pet owner compliance? Jut bring them in
here and we try and give it.

Question 7: What is the most suitable dosage form to ensure pet owner compliance and ease
of application?

The easiest one is the spot ons yeah we do find great uptake with them and it’s more likely for
the owner to do it, but they don't last as long generally speaking the spot on is only monthly.
Then it’s to get them to buy it every month. Whereas if you give them a tablet, you know they
can take a tablet then they’d have to do it every three months. Would you use many dog
treats, so medicated dog treats? Sometimes yeah, depends on the dog. But some of them are
food orientated and others are not. Others are very quick to know if there's something in it. So
then they want to go with spot on preferably over everything else it’s the easiest, if they're
very non-compliant. You know if they can’t and we can’t then spot on monthly.

Question 8: Have you encountered anthelmintic resistance in dogs?
To be honest with you we don't test enough for it. But generally speaking we don’t see a huge
amount of it in this practice aside from kind of pups.

Question 9: If you were to encounter anthelmintic resistance in a dog, what would your next
step be in treating the animal?

Find out what they have been given, change products. Do faecal samples or anything like that?
We can do yeah, the cost is a big issue with small animal practice, everything is very cost
limited. You wouldn't have many pet owners coming in really asking for faecal samples or
anything like that? Unless you're getting chronic diarrhoea, that's mainly where we would look
for giardia.
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Question 10: Do you think there is enough public awareness and education around the use
of anthelmintics?

No. Most people come in to the store and look for the yearly wormdose and have to be
reminded It's not yearly, it's quarterly. And as you can see then they say that they got it but it’s
only every year but that's it. It's always kinda be the same. It's the same same chat.

Question 11: Do you think there is enough awareness around risks of zoonosis?
No, definitely not.

Question 12: What helminth which is found in dogs in Ireland, poses the greatest risk to
human health?
| think roundworm, there has been a big push on roundworm.

Question 13: In your time working as a veterinarian, have you seen much of a change in the
use of anthelmintics and the way in which helminths are treated?

People are better with pets because the pets are in the house. Okay when | first started 10
years ago, most pets were outside especially the cats. Now they are very much a part of the
family and especially if you've got young kids they are better to treat. So awareness in that
regard is a little bit better and more modern but it’s still so so. Do you think the time of the
year makes any difference to helminth populations? Generally no, generally don’t see a huge
amount of change in that no.

Question 14: Have you any recommendations for pet owners when it comes to controlling
helminths and other parasite populations in their pet and environment?

Make sure you are treating for fleas aswel. Okay. A lot of people if they don’t see fleas they
don’t want to treat for fleas but there just pushing their own risk aswel. What would the
treatment be for fleas, in terms of consistency? There’s a spot on aswel and theres a tablet
also every three months aswel, we’re trying to people on to a protocol and get the text
reminders and things like that aswel get them signed up. Then they’re more likely to pop in
and get it even if it’s only done twice twice in the year it’s better than once per year. Even just
in the pets environment, cleaning out the bedding and stuff like that? Yeah so obviously
washing hands and things like that people are forgetting that there animals because there in
the house they forget that they have to wash the hands. Would you see anthelmintics for dogs
going down the prescription route similar to the large animals like livestock? That’s gone the
other way, yeah that’s a big bone of contention for them in the industry. Do you think it should
be going more towards prescription? Yes. Yeah, because they don’t know what they’re buying
when they go to the pet store. They come in, say they gave them a worm dose and you ask
them what it was and they have no idea. At least on prescription we’d have a record of what
they gave them and when we start to encounter problems we know what we can do or what
we can change. Like faecal testing would be ideal in an absolutely ideal world that's what we'd
go down but cost in a small animal practice, then corporate stuff cost is huge. Yeah. So like
faecal sample could be a couple of hundred euro’s maybe. Which is a difference compared to
your tenner over the counter yeah, yeah, yeah. Now I'm gonna have to check that, it’s a long
time since | did one but yeah, things are not cheap. So, you're more likely to get them getting
the cheap product rather than to do a review of what products they’ve used, other than
spending money on the test. Obviously that’s not what you want but cost is a big factor.
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Interview 7

Question 1: What is the most common helminth you encounter in dogs?
I’d probably say toxocara.

Question 2: Does this vary depending on the season/time of year?
| would say more so when there's puppies around, so probably summertime.

Question 3: Does the dog breed make any difference in vulnerability to helminth infection
and severity?
| wouldn't think so no.

Question 4: What is the most suitable anthelmintic for treatment this helminth?

| would have used Drontal a lot, Milbemax would probably be second after that. So it’s kind of
your milbemycin and praziquantel and stuff like that is it? Yeah, so Drontal is combination of
pyrantel and fenbendazole is in it aswel | think. Is there any preference of either one over the
other, your Milbemax or your Drontal? Probably use Drontal if you are worried in a younger
dog, because the Milbemax if they had a lot of worms could cause a huge kill off because it can
be quite severe on them. Stronger is it the Milbemax? Yeah.

Question 5: What is the most effective dosing protocol when using this anthelmintic?

So yeah, it depends on the age of the dog so obviously the younger ones you'd probably do
every month I'd say until they're six months and then after that, I'd probably recommend
every two or three months and you could switch in with faecal egg counts aswel and a lot of
people don't really do them. Is that kind of the financial side more than anything? Yeah, you’d
offer them but only If they kind of knew about them they would actually go for them. Would
you have seen many people using them? Faecal egg counts? Not in dogs no, very rare. Like
you'd talk about it, but no one was interested in waiting and results. The cost of it | suppose as
well as everything else. You'd see it a lot more in the larger animals. It’s kind of becoming
more popular | suppose in the last kind of five year. Yeah | suppose the farmers are more
aware of resistance, whereas pet owners haven'’t really.

Question 6: Have you encountered many issues relating to pet owner compliance with
dosing protocols?

Yeah, a lot of people would be nervous giving their dogs tablets, so you'd have to help them
and you have to show them how to do it or if it was the drops like the Drontal drops, they
wouldn't really know how to do that either. So it's really kind of you'd have to strip back and
show them because people don't really know, you’d think would but they don’t. Or they’d
probably forget as well | suppose and things like that when you're supposed to be dosing and
things like that? Yeah or they’d miss the mouth.

Question 7: What is the most suitable dosage form to ensure pet owner compliance and ease
of application?

| would say a chew that the dog would eat. So a dog treat kinda? Yeah, so it's something tasty.
Yeah. And they don't have to do any force then so.

Question 8: Have you encountered resistance in dogs?

Not that I'm aware of. So hopefully not. | suppose when you’re not testing it's hard to say. You
wouldn't see repeat offenders coming in like a lot of people when their dogs have worms they
wouldn’t notice and they don't even notice the puppy but the dogs are fairly good at being
robust with a load of wormes.
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Question 9: If you were to encounter anthelmintic resistance in a dog, what would be your
next step in treating the animal?
I’d do a faecal egg count and hopefully you’d identify what parasite it was.

Question 10: Do you think there is enough public awareness and education around the use
of anthelmintics?

Not at all no. It’s the same with antibiotics, people just use them once every now and again
they don't know the proper protocol. Do you think it should go down the route of like posters
or ads or to get public awareness out there? Yeah, | suppose even videos or something like
that would be helpful, posters with a load of information | don't think really do anything. It's
really kind of interactive. It can be too heavy, they don’t read them.

Question 11: Do you think there's enough awareness around risks of zoonosis?
| don't think there is enough awareness, especially not with kids and puppies and them licking
them and all of this and sandpits and things like that.

Question 12: What helminth which is found in dogs in Ireland, poses the greatest risk to
human health?
Yeah, it would be toxocara yeah.

Question 13: In your time working as a veterinarian, have you seen much changes in the use
of anthelmintics and the way in which helminths are treated?

Yeah, | think people do use them a lot more now than when | started out anyway and there is a
bit more awareness about them and in kids you’d see the kind of warning signs on clay areas
and things like that In the park, but it can always improve.

Question 14: Have you any recommendations for pet owners when it comes to controlling
helminths and other parasite populations in their pet and environment?

I'd say make sure you go to the vet at least once a year and ask about warmers. There kind of a
boring topic but you should be informed especially if you have kids because they can get really
sick from worms. So you don't want your kid going blind. Things like cleaning the bedding and
stuff like that, like would that make much of a difference or are there any other things you
could do for their environment? Yeah like probably make them aware of the flea and the worm
relationships, so the danger of having worms then because you have fleas so any kind of anti-
parasitic medication. It's very important if you have a dog. Your fleas are kind of a very similar
dosing protocol anyway so it's kind of done every three months aswel? Like, a lot of people
would treat fleas when they see them rather than preventively. But if they knew that they
could treat them preventatively like every three months or say like Bravecto or something like
that, then they can eliminate the need for a tapeworm medication. So you're actually cutting
back and getting a two in one.

Additional question:

Would you see anthelmintics for dogs going down the prescription route similar to what
you’d see in livestock?

| don't know that much about the resistance around it. I'm confident that we are in a good
place with it in dogs so | don't think there's a need for that until you see more resistance.
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Interview 8:
Question: What is the most common helminth you encounter in dogs?

Ailments? No, helminth as in a worm? Yeah. We don't really see them as much, people
sometimes bring in pictures of poo. It would usually be probably roundworm in puppies so
toxocara or something like that yeah. Yeah, yeah.

Question 2: Does this vary depending on the season/time of the year?

Not particularly no no wouldn't be as seasonal as large animals no.

Question 3: Does the dog breed make any difference in vulnerability to helminth infection
and severity?

Not that I've noticed more so the age you know, puppies would be a big thing. Would the
environment play a role, | suppose? I'd say yeah, if they've come from like a puppy farm or
something. Or if the mother hasn't been treated you know, you're gonna see definitely more
and | suppose, | guess farmers are usually pretty good at worming as well now because they
have to for Bord Bia and stuff. So ya know, it's usually puppies and like if there's breeders you
know, that have too many dogs, that kind of thing that you’d see.

Question 4: What is the most suitable anthelmintic for treating this helminth?

Usually I would go for little small puppies | for Drontal, and then for milbemycin or Milbemax.
Yes that’s usually what we go with. Have you any preference over one or the other? Usually
depends on the size of dog if it's a tiny little puppy, I'll go with Drontal just because you can,
you know, use more accurate dosing and it's very safe, use Parazole either, but, yeah no, | like
Milbemax for most dogs because it's palatable and it's easy to give. You could give
praziquantel, the Prazitel either. It's cheaper but it's not as palatable and oh perantal and
praziquantel for cats and dogs, but it's not as palatable so generally, owners will struggle to get
that in compared to the Milbemax just whatever's handiest.

Question 5: What is the most suitable dosage form to ensure pet owner compliance and ease
of application?

Yeah, no. So for cats definitely topical for dogs, because cats are difficult to tablet and owners
are often afraid to stick their hand in a cat's mouth which is fair enough. For dogs yeah, usually
a palatable tablet for dogs is ideal. For little puppies yeah it's just the squirt in solution. Yeah,
the oral solution. But ya know, usually, like there are topical ones for dogs but they don't do
tapeworm. So yeah, the Spot Ons Yeah, like stronghold and stuff. So | would recommend you
know, they're doing tapeworm at least once or twice a year. So the tablets do them.

Question 6: What is the most effective dosing protocol when using anthelmintics?

Oh, so there's, it's really controversial, really, but for puppies every two weeks until 12 weeks
of age, and then once a month until six months of age and then every three months thereafter,
we advise people to worm. Now, there are some | think this | know if there was a vet rep
talking to me about the EU, or there was some anthelmintic thing and they're recommending,
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maybe doing it monthly. | think that the Simparica is monthly and so their rep was
recommending a monthly then there was some study or some convention in the EU | can't
remember the name of this. But that was recommending that you worm more regularly for
like toxicara and stuff where dogs are in the house and his children and stuff just to prevent,
you know, blindness, things like that. Or kids getting that. So even as an adult. Yeah, that's
yeah. That's monthly, but in general | think we're doing well to get people to do it every three
months yeah, | think every three months is fine really. I'm not sure what the name of that
study is. That company is Zoetis just yeah look up Zoetis because they that there's some study
or convention or EU like anthelmintic convention thing I'm not sure. I'd actually be seeing
*reps name* next week so | could send it on to you then.

Question 7: Have you encountered many issues relating to pet owner compliance with
dosing protocols?

Yeah, like some people some people aren't able to tablet the dog themselves. So we'll do it.
Some people just forget, actually, most people forget and they'll come in for their vaccinations
annually. And I'm like, Oh, do we when was the last wormer and they're like, Oh, we did it all
last year. So they haven't done it since the year before. So yeah, client education is a big thing.
So consistency yeah, they forget. Yeah, sure everyone's busy. So that's why we're trying to set
up text reminders for people, because that's the only way to to remind them because
everyone's busy and they forget and a lot of people don't realize as well, how often you need
to doiit.

Question 8: Have you encountered anthelmintic resistance in dogs?

Not particularly no, no, we've encountered resistance to frontline which is Fipronil for fleas
alright, but worming | don't think so. | haven't seen any as of yet. Would you be doing much
faecal testing on dogs? On dogs no, we don't really no. Just horses and cows and sheep. | know
faecal testing in some countries is what they do before they in Ireland we haven't really started
that yet yeah.

Question 9: If you were to encounter anthelmintic resistance in a dog, what is your next step
in treating the animal?

Oh gosh. | suppose you’d have to do faecal testing first you know to see what you're dealing
with. And get a good history of what worming treatment was given and was it definitely given.
Like, did they just stick a tablet in the food and hope for the best or did they actually see them
get it. Yes, yeah. So make sure first of all that it was administered by a vet, and then test again.
And then if there was still worn burden there | suppose to treat with the different class. Yeah.

Question 10: Do you think there is enough public awareness and education around the use
of anthelmintics?

No, probably not. Not really.

Question 11: Do you think there is enough awareness around the risks of zoonosis?
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| don't know. Probably not really. | think people know like, with sand pits and cats, you could
get you know, pick up stuff from cats and after pooing in sand pits, they probably don't realize
just with dogs as well how you could you know, yeah, exactly. Yeah. I'd say people don't
realize.

Question 12: What helminth which is found in dogs in Ireland, poses the greatest risk to
human health?

It's probably toxicara, yeah, | can't | don't think tapeworm or anything are as much of a
problem to to people as such, but yeah, toxicara.

Question 13: In your time working as a veterinarian, have you seen much of a change in the
use of anthelmintics and the way in which helminths are treated?

So I'm twelve years qualified this year. Getting old. Right, well, people are probably better.
Yeah, people are better. If like when | qualified first people wouldn't and they didn't want to
spend as much but now people will spend what they need to and they'll spend money on
whatever is more convenient. You could offer them cheap tablet that the dog doesn't really
like or you can say this one is tastier and they'll generally like get the more expensive one
which is easier unless like it's a breeder or someone who has a lot of dogs but generally people
are better now. Would ye sell many dog treats like medicated dog treats? No we don't really
sell dog treats. No. | know in my last my previous job we used to sell like healthy dog treats
because you know, we deal with a lot of fat dogs. Basically obesity is a huge problem in dogs.
So it's like healthy treats like birds weigh control and stuff like that. Is there a type of Milbemax
which is a dog treat aswel or chewable treat is it? Milbemax well Milbemax is just a wormer |
think, that’s what | mean sorry medicated. Oh yeah medicated dog treats. Yeah, Milbemax
would be yeah. So yeah, Milbemax is palatable. Yeah. So yeah, that | suppose medicated like
Sinequin and things like that. I'm not sure if they're palatable, but you can get some chews
that are, you know, joint supplements as well, very palatable. That kind of thing.

Question 14: Have you any recommendations for pet owners when it comes to controlling
helminths and other parasite populations in their pet and environment?

| tell people if they can to put it on the calendar, every time they worm them or record it in
their phone or a lot of people use their phone I'm old fashioned | just use a calendar. Because
people do request text alerts, text alerts is a big thing. We don't do it as much here because we
have a large animal and small animal system. But if you've a small animal only practice it's
easier to set up texts and alerts for people just just to remind them. Thing’s like cleaning out
the bedding and stuff like that | presume. Yeah, like most people, most dogs are indoors
anyway. So they're, they'd be very clean anyway. Like, and | suppose otherwise, it would be
kennelling situations, but the majority of those are clean, | think anyway.

Additional: Would you see anthelmintics for dogs going down the prescription route similar to
what you’re seeing with livestock and large animal practices? Yeah, | would say so. Like, we're
pretty strict anyway, like, we kind of like to see the dog first or got a weight, you know, | think
that we'd like to have them as a client to the practice first, you know, if we can, you know, like
to see them first. | know the last practice | was with was very strict that they have to be, you
know, clients of ours before we know before. Before we could administer anthelmintics, yeah.
Generally that's it.
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Interview 9 and 10: this interview involved two vets together.
Question 1: What is the most common helminth you encounter in dogs?

Vet 1: In dogs? Yeah, toxocara roundworm something like that. What's the most common
worm you’ve seen in dogs?

Vet 2: Worm, tapeworm or lungworm.

Question 2: Does this vary depending on the season/time of the year?

Lungworm yes. Winter? No, summer.

Question 3: Does the dog breed make any difference in vulnerability to helminth infection
and severity?

Vet 1: Not really.
Vet 2: Unless with tapeworm puppies.

Vet 1: But breed no not really no.

Question 4: What is the most suitable anthelmintic for treating this helminth?

Vet 2: I'd say Drontal

Vet 1: Drontal yeah.

Would ye come across Milbemax?

Vet 2: Yeah we’d use Milbemax to,we have Milprezon that’s something similar to it aswel.
Drontal would be your go to for it anyway?

Vet 2: Generally yeah, we;; maybe Milbemax.

Vet 1: I'll tell you now, with it being an anonymous survey it’s probably the best one you’re
getting a deal on, whatever’s cheapest. Let’s be honest.

Question 5: What is the most effective dosing protocol when using this anthelmintic?
Vet 1: For dogs, yeah puppies every month with a tablet.

Vet 2: Every two weeks up to fourteen weeks.

Question 6: Have you encountered many issues relating to pet owner compliance with
dosing protocols?

Vet 1: Yes there would be, they probably just forget to do it.
Vet 2: Inconsistency.

Vet 1: Inconsistency yeah.
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Questino 7: What is the most suitable dosage form to ensure pet owner compliance and ease
of application?

Vet 1: Spot onis probably the easiest. Most owner friendly.

Vet 2: We’d sell a lot of the Bravecto, what’s that a tablet. A lot of them come in for Bravecto,
a Drontal or a Milbezon every three months.

Is the Bravecto a tablet or a chew?

Vet 2: Oh chew.

It's a chew

Vet 1: What's the difference between a chew and a tablet?
They’ll take the chew, chew.

Vet 2: They don’t like the chew, I've tried it. My fella he prefers the Simperica I’'ve done a trial
test on them all, the Simperica Trio that’s the one that does everything bar your tapeworm.
Now he’ll take that like a treat, it’s a tablet.

Vet 1: Here you have it, top of the range.

Vet 2: Well I've just tried a bit of everything, I've just noticed that | have to shove the Bravecto
down the back of his neck they wouldn’t take it.

Question 8: Have you encountered anthelmintic resistance in dogs?
Vet 1: | wouldn't have anyway no.

Vet 2: *shook head which | interpreted as a no.

Question 9: If you were to encounter anthelmintic resistance in a dog, what would your next
step be in treating the animal?

Vet 1: Faecal sample yeah send it off to one of the labs and see is there actual resistance.
Faecal sample.

Would ye ever have people come in looking for faecal samples for dogs?

Vet 2: Puppies with the giardia, that would be the we’d send of a good bit of that.
Vet 1: Yeah puppies with giardia

Would that be common enough now or is that rare?

Vet 2: Puppies with bloody stool, you’d get one every couple of months generally you’d go
through a phase like.

Question 10: Do you think there is enough public awareness and education around the use
of anthelmintics?

Vet 1: No
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Vet 2: Most people think they're coming in for their annual booster to say oh, you're coming in
for the worm injection isn’t it and they don’t know what they’re getting. Some of them only
get a worm tablet every time they come in for their annual booster like.

Vet 1: Common one at the moment is the itchy dog yoke isn’t it someone is pushing that. You
know has me dog got fleas, trying to sell them something of course.

Question 11: Do you think there is enough awareness around the risks of zoonosis?
Vet 2: No.

Vet 1: Probably not, no, no.

Vet 2: We have a lot of experience with that.

Vet 1: Can we get giardia?

Vet 2: Yeah.

Vet 1: So we can get, what can we get aswel? Toxicara.

Question 12: What helminth which is found in dogs in Ireland, poses the greatest risk to
human to human health?

Vet 1: Toxicara yeah.

Vet 2: Yeah, and Lepto.

Vet 1: But lepto wouldn’t be, what's the question again?

What helminth which is found in dogs in Ireland, so parasites basically?
Vet 1: Helminth, so that wouldn’t be a worm no.

Vet 2: So we wouldn’t need to worry about that one.

Question 13: In your time working as a veterinarian, have you seen much of a change in the
use of anthelmintics and the way in which helminths are treated?

Vet 1: Yeah. Yeah.

In what ways?

Vet 1: In what ways, probably slightly more eh, there is slightly more awareness.
Vet 2: People are more conscious yeah.

Vet 1: People are doing them more often.

Vet 2: Doing them more often.

Do you think there is more of a variety of drugs and stuff out there?

Vet 1: Well it still is much the same, because jays when | started it was all Drontal.

So it’s still the same that way.
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Vet 2: People are more concerned because dogs are in the house more and they’re seeing
these worms.

Vet 1: and the foreign people are more stringent with their worming | think.

Vet 2: yeah they’re more aware of it, not resistant but over drugging them and stuff, overuse
of it.

Question 14: Have you any recommendations for pet owners when it comes to controlling
helminths and other parasite populations in their pet and environments?

Vet 1: Yeah, get rid of your sand castles or sandy yoke out in the garden. Where junior plays.
Vet 2: Oh the sandpit yeah.

Vet 1: Get rid of that anyway and don’t let cats inside basically that’s my recommendation.

Would you see a correlation between fleas and parasites together?
Vet 1: No

Vet 2: No. There doesn’t be too many coming in with fleas.

Vet 1: I'd seldemly see fleas except on farm dogs.

Vet 2: It's always a yard dog or farm dog.

Vet 1: Farm dogs can be full of fleas.

Vet 2: Never a house dog

Vet 1: Farm dog would be full of fleas but since that scheme came in where you had to show
your yoke for your worm tablets for your dog part of your reps or something like that you had
to show that you were worming your dog in one of those schemes and that did help but it’s
not unusual for the sheepdog to get a bit of lvermec and lads mightn’t understand bit of sheep
dip or something you know that still goes on.

If you were to see a new anthelmintic product come to the market what would you like it to
be?

Vet 2: Annual.
Realistic anthelmintic to come to the market like would.

Vet 2: Bravecto have an annual injection coming out covering them for fleas and ticks for a
year.

Vet 1: For a whole year? Outrageous.

Do you know what the active in that is that they’re using?
Vet 2: Bravecto is what?

Vet 1: Might be one of the mectins is it?

Vet 2: | haven’t a clue

There nearly all praziquantel and milbemycin.
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Vet 1: Milbemycin yeah, Milbemax would be one of the mectin type of ones wouldn’t it? What
would I like it to be?

Vet 2: Fluralaner is Bravecto.
Vet 1: So you reckon that’s coming in a once off?

Vet 2: Yeah. A once off annual shot and it will cover them for their fleas and their ticks for a
year.

Is that coming out as prescription only use?

Vet 2: I'd say so yeah. I'd say so.
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Interview 11:
Question 1: What is the most common helminth you encounter in dogs?

Probably, well actually, | don't know, | only know brand names. The actual helminth though say
the worm that? Oh I'm sorry, worms. I'm sorry, | wasn’t probably either roundworm or
tapeworm. Roundworm, more common.

Question 2: Does this vary depending on the season/time of the year?

Not that I've noticed no.

Question 3: Does the dog breed make any difference in vulnerability to helminth infection
and severity?

No, | don't think it's breed related. It's more situation or environment based. Yeah, yep. So
you’re hunting dogs obviously are out and about more than, yeah. Certainly.

Question 4: What is the most suitable anthelmintic for treating this helminth?

| tend to use milbemycin.

Question 5: What is the most effective dosing protocol when using this anthelmintic?

Depending on the burden and age and what I’'m suspecting. |, every one to three months but if
| had a dog that | felt had a heavy burden or cat, | might treat and then treat them again in two
week’s time. Would you treat a pup differently than you’d treat an adult? A pup, we tend to go
with like start worming them from two weeks of age and nearly go every two weeks. And then
by the time they they're in a new home seven to eight weeks of age, | say still every two weeks
until 12 weeks of age and then monthly until a year old.

Question 6: Have you encountered many issues relating to pet owner compliance with
dosing protocols?

Yeah, definitely. People don't know that at all and unless like | bring it up and discuss itin a
consultation, people don't even know to worm their puppies or they think it came wormed its
grand. And that's a big problem yep absolutely. Dosing once a year, thinking that’s enough?
Dosing once a year and they don't remember it, | didn't get the reminder. | didn't know | had
to do it that often. Yeah all that. You do the text reminders in your clinic? We do text
reminders. Yeah, yeah.

Question 7: What is the most suitable dosage form to ensure pet owner compliance and ease
of application?

I, 1, I'd query the spot-ons, | prefer tablets. Because | think yeah, once the animal eats it you're
confident enough like people are kind of messers when it comes to the spot ons and they
might not apply it directly to the skin or yeah there's usually some issues particularly with cats
and stuff, they might try lick it off or they go out and it gets washed away or you know, there
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might be some problems there. | would prefer tablets definitely. Even liquids like even giving
the ‘Parazole’ like I've seen people do it and spill everywhere. So absolutely, | think tablets are
best. The milbemycin like Melbemax and stuff they do like a flavoured tablet and so do
Bravecto and Simparica and whatever and for the most part it goes down well, the big
complaints we hear with it is the tablets are too big. They're huge, like particularly the
Bravecto ones and even the Melbemax ones are quite big and that can be a problem and |
think it's advised not to break up the Bravecto but they're huge tablets and not every dog
thinks they taste nice and then that can be an issue for owners. We do get a lot of that, that |
can get them to take a tablet. That’s the Bravecto is it? Yeah, that’s the Bravecto and the
Milbemax can be is big enough as well yeah, yeah. So it's fine for dogs that are like amazing, I'll
eat this straightaway, but with some people it's a bit of a struggle.

Question 8: Have you encountered anthelmintic resistance in dogs?

Not that I'm aware of no. Do you think of you were to be doing more faecal testing and stuff
like that you would encountered it, but it's just like maybe there’s not enough testing being
done? Potentially. Like my, | would say that we're probably over, over using and just with the
fact that we yeah, we’re routinely dosing when | have like a couple of clients that don't, that
don't just kind of blindly treat and they do submit faecals and their dogs haven't been wormed
for years as a result. So I'd query like if we, | would prefer if we move to something like that,
like particularly if we could do in house faecaling and stuff like that. Maybe it would be a bit
yeah, but yeah, | don't. Would you have many pet owners coming in to get faecal testing
done? | can think of three out of like the hundreds of people | see a week yeah. Would you
rather see more coming in? They might come in every three to six months. Like it's really
infrequent that they would do it. And yeah, | would rather see more. Yeah, | think it would be
good. Because there are obviously lots of people that don't treat it all and don't aren't don't
understand that it needs to be done. So | think it would be a good idea that yeah, if that would
be picked up then yeah, I'd support that one hundred percent.

Question 9: If you were to encounter anthelmintic resistance in a dog, what would your next
step in treating the animal be?

Faecal testing and then? Yeah, definitely yeah. If | felt like there was yeah. I'd be faecal testing
and changing drug.

Question 10: Do you think there is enough public awareness and education around the use
of anthelmintics?

No, not at all. No.

Question 11: Do you think there is enough awareness around the risks of zoonosis?

No, not at all, very bad. Because obviously lots of people have puppies and kids and I've had
multiple occasions where Giardia has spread, and kids have had it too. And, like | feel like
tapeworm can be a bit of a problem with cats as well and kids as well. So yeah, it was
definitely, dogs are closer to the home yeah, for sure. Yeah, definitely people are not aware at
all.
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Question 12: What helminth which is found in dogs in Ireland, poses the greatest risk to
human health and why?

Toxocara or something like that maybe? Yeah, that would probably be the most.

Question 13: In your time working as a veterinarian, have you seen much of a change in the
use of anthelminthics and the way in which helminths are treated?

I'm only a vet four years, so it's been product base based on the clinic and vet preferences, but
across the board, the Milbemax, Bravecto combo seems to be the best seems to be the most
preferred because it's every three months for both. Yeah, no, | haven't seen much of a change,
to be honest. But a change in the information that's being provided to us just in terms of you
need to be treating monthly for lungworm even though | wouldn't have thought that would
have posed much of a risk to the domestic dogs that are living in estates and walking in the
town. You know, that kind of thing. | wouldn't have thought but maybe I'm wrong.

Question 14: Have you any recommendations for pet owners when it comes to controlling
helminth and other parasite populations in their pet and environment?

Do | have any recommendations? Yeah so | suppose things like go meet your vet regularly?
Yeah. Cleaner environment and bedding and stuff like that. Yeah, | suppose. Yeah. | know. The
basics. Yeah. Yeah.

Would you see anthelmintics for dogs or would you prefer to see anthelmintics for dogs going
to prescription only or? Absolutely, yeah, there's like, even sick animals coming in like two or
three times yesterday. You're asking are they up to date with parasite treatments for the dog
with diarrhoea or vomiting or something? And the owner will be like, yeah, and you ask them
where they buy it. And it's | got a tablet in the pet shop or | got this or that? Or in Tesco or
yeah, exactly. So | would be a big believer in they should only be gotten in the vet or maybe by
prescription in pharmacy.
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Interview 12:
Question 1: What is the most common helminth you encounter in dogs?

Yeah, probably the Milbemycin. The actual helminth so the actual worm you encounter? Oh
sorry actually probably the tapeworm. With mine now is was more passports and things and it
was always tapeworm treatment for the likes of the passport.

Question 2: Does this vary depending on the season/time of the year?

No, not really no.

Question 3: Does the dog breed make any difference in vulnerability to helminth infection
and severity?

Bar the likes of your hunting dogs, but not really no, it wouldn't you wouldn't. The general
breeds wouldn't have any difference. It's kind of more environmental? Yeah, exactly. Yeah. It
depends on where they're going to be more than the breed of them.

Question 4: What is the most suitable anthelmintic(s) for treating this helminth?

Oh, god what was the name of it. Go on brainiac, you said it earlier. Yeah, milbemycin. I'm
trying to think of the one we used to give them, it’s just the active substance you're looking
for? Yep. Would you use praziquantel much, or not that often? Ah it would be. Yeah, yeah.
Yeah, it would generally be milbemycin that’s the longer acting but yeah, yeah, no, no, but
there would be praziquantel in some of them. | think it’'s more to do with like, sorry I'm
interrupting, but branding and just the companies that produce the you know, what we stock
in the clinic as opposed to what’s being pushed, yeah it’s what’s being pushed as opposed to
what is more appropriate.

Question 5: What is the most effective dosing protocol when using this anthelmintic?

I'd say the tablets, | think more people prefer the spot-ons but obviously the dog won’t eat it.
You know | can’t cod them with the tablet, but | definitely say tablet. When you're dosing them
would you be going once every three months aswel or would you be going say once a month
or once every two weeks is it for pups? Yeah the pups would be a lot sooner. Every two weeks
up to eight weeks is it? Up to 12 weeks, three months and then monthly after that.

Question 6: Have you encountered anthelmintic resistance in dogs?

No, nope, no.

Question 7: If you were to encounter anthelmintic resistance in a dog, what would your next
step be in treating the animal?

Probably the faecal sampling and then changing the class of the drug | suppose.
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Question 8: Do you think there is enough public awareness and education around the use of
anthelmintics?

No, definitely not, no.

Question 9: Do you think there is enough awareness around the risks of zoonosis?

No.

Question 10: What helminth which is found in dogs in Ireland do you think poses the
greatest risk to human health?

Toxocara.

Question 13: In your time working as a veterinarian, have you seen much of a change in the
use of anthelmintics and the way in which helminths are treated?

No, no. Well I'm only at it three, three and a half years. So I'd say it’s all much the same. Would
you like to see anthelmintics go down the prescription route? Similar to what you've seen in
livestock animals and stuff? Yeah, definitely yeah, at least you’d have more records and
everything too, of treatments, you know. When you’re able to buy them anywhere it’s kind of
all, they don’t know what they’re getting, the strengths and dosages. Think it was six months
ago and all this crack, you know?

Question 14: Have you any recommendations for pet owners when it comes to controlling
helminth and other parasite populations in their pet and environment?

So the likes of keeping a clean environment. The likes of that, noting if you're going, the likes of
a hunting dog if you're going to be going out with them to give them worm treatment
afterwards and stuff. If you were to see a new anthelmintic come on to the market what would
you like it to be a tablet with a bit of milbemycin kind of thing is it, a smaller dosage? Yeah,
yeah, smaller size. Again, going back to the whole, these big tablets and you’re trying to hide it
in a piece of ham. If they can get it smaller at all. Just cod those little finicky dogs. Had one
myself the Husky he wouldn't eat a tablet for sport even the nice chewable tasty ones. Just
ignore it. Yeah, he get it out of it no bother. So the smaller the better.
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