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1. Executive Summary 
 

The aim of the project was to develop an innovative participatory approach for hill sheep farmers in 

Cumbria and Yorkshire to address a hill sheep disease of particular concern – liver fluke infection or 

fasciolosis - and for farmers themselves to take part in finding the solutions to the problems associated 

with the disease. By combining the knowledge and expertise of farmers with that of veterinarians and 

specialists, and using appropriate technology, then effective solutions could be put into practice and 

evaluated. 

The project was led by the Farmer Scientist Network of the Yorkshire Agricultural Society in 

collaboration with The Farmer Network, with technical expertise from the Animal and Plant Health 

Agency, the University of Liverpool, and the Royal Veterinary College. Two groups were formed of 

farmers who were interested in managing liver fluke – one in Cumbria and one in the Yorkshire Dales. 

The farmers met regularly during the three-year project, in-person and via Zoom, to discuss the impact 

of liver fluke and how they were managing it, and specialists were invited to many of these meetings 

to share the latest knowledge on managing liver fluke. The farmers gained a better understanding of 

the liver fluke life cycle, and how to manage liver fluke through grazing management and use of 

appropriate fluke treatments at the right time of year. The farmers recorded their fluke treatments 

on a mobile phone App. They were offered free diagnostic testing for liver fluke and to check for 

triclabendazole efficacy - an important flukicide medicine for which resistance has been detected in 

many parts of the UK, including some of the farms in these two groups. The data collected via the App 

showed that over the course of the project, there was an overall reduction in the use of flukicides, 

which can partly be attributed to the dry conditions and therefore lower fluke risk during the project 

period, but also because farmers were dosing more strategically and used the results of diagnostic 

tests to make better decisions about timing of fluke treatments, saving the costs of unnecessary dosing 

and avoiding overuse of flukicides.   

The experiences of the project showed that farmer-led operational groups were effective for complex 

problem solving and promoting sustainable farming, and this approach could be adapted to address 

other key disease problems. The process strengthened relationships between hill sheep farmers and 

their vets, by bring them together to share their knowledge and experiences and develop feasible 

solutions. 

 

2. Aim of the project 
 

The aim of the project was to develop an innovative participatory approach for hill sheep 

farmers in Cumbria and Yorkshire to address a hill sheep disease of particular concern and for 

farmers themselves to take part in finding the solutions to the problems associated with the 

disease - liver fluke infection (fasciolosis). 
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This project will bring together the current information available on liver fluke disease 

through a method known as participatory epidemiology; an innovative method that has not 

yet been adopted in this industry sector. Sources of information will include scientific 

literature, grey literature, the technical and practical experiences of the members of the 

delivery team and the farmers themselves, with the assistance of a mobile phone application 

(mobile app) to help the farmers record their findings. The project will develop case studies 

looking at examples of the disease in different geographic areas and how the farmers have 

addressed it by adopting a range of management practices. 

 

3. Operational Group 
 

3.1 Background 

In 2012, the Yorkshire Agricultural Society formed a Farmer Scientist Network (FSN), which 

brought together farmers and academics to find new ways in which science and technology 

can find sustainable solutions and underpin innovation in agriculture. In 2015, an initial 

meeting was hosted by the Yorkshire Agricultural Society between the Hill Sheep Farming 

Platform of the FSN and key strategic partners including; University of Nottingham, University 

of Warwick, University of Newcastle, University of Liverpool, Scotland’s Rural College (SRUC), 

Foundation for Common Land, Swaledale Sheep Society, Rough Fell Sheep Society, Dalesbred 

Sheep Society, the National Sheep Association and the Herdwick Sheep Breeders Association. 

These initial discussions focussed on an outcome approach to environmental funding as 

applied in the BurrenLife project in Ireland (http://burrenlife.com), and was followed by a 

meeting with Simon Humphreys, Natural England, on the 28th August 2015 and with the 

Cumbria Farmer Network on the 8th September 2015 to discuss a proposal for a project. 

On the 18th September 2015, a Defra workshop was held which detailed how to become an 

operational group and gave guidance on preparing an application. At this workshop it was 

identified that some elements of the existing agri-environment schemes impacted on the 

ability of hill sheep farms to maintain sustainable production as a result of sheep diseases that 

farmers were finding difficult to control within the terms of the schemes. Other ideas that 

were considered included methods to exclude animals from areas of land with bog asphodel, 

such as “sheep dog” drones and invisible fencing, but it was felt that the technologies could 

be difficult to implement in the upland environment.  

The theme of hill sheep disease was developed at a workshop and five main disease problems 

were identified – ticks, sheep scab, contagious ovine digital dermatitis (CODD), bog asphodel 

toxicity, and liver fluke disease with anthelmintic resistance. 

http://burrenlife.com/
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At additional meetings with hill sheep farmers through The Farmer Network AGM and 

Grassroots clubs and with breed societies, three diseases were identified to be of major 

concern - liver fluke, tick-borne diseases and sheep scab. These groups were able to identify 

the communities impacted by these diseases to pinpoint those who would participate in this 

project, for example specific valleys, moors and common grazings. 

A recurrent theme was also that farmers had a wealth of knowledge about their farm, the 

location and geography, livestock and husbandry practices, and prevalent diseases, so their 

involvement in the analysis of animal disease problems, and the design, implementation and 

evaluation of disease control programmes and policies was viewed as very important and 

provided an opportunity for knowledge exchange. Dissemination of the results through 

established Farmer Networks would increase farmer involvement, taking a bottom-up rather 

than a top-down approach, giving farmers ownership of the programme. In addition, by 

providing farmers with the tools to collect data for analysis, more informed decision making 

would result.  

3.2 Project identification 

Liver fluke disease was identified as the disease of greatest concern due to: 

• The development of and increasing incidence of resistance to one of the main 

chemicals (Triclabendazole) which is used to control liver fluke, and  

• Recent climatic events (a wetter summer in 2012) leading to increases in sheep 

deaths due to liver fluke disease. 

3.3 The Participatory Approach 

Participatory approaches have been used for several decades in lower and middle income 

countries (LMICs) in Africa and Asia to address complex problems in complex systems, for 

example in agriculture, animal health and human health. In particular, participatory 

epidemiology has been used to better understand disease priorities, methods of management 

and solutions for control. Epidemiology is the study of why and where disease occurs in 

populations, to identify effective control methods, while participation brings farmers 

together to describe and discuss their disease problems and challenges, to identify 

opportunities and solutions. By combining the knowledge and expertise of farmers with that 

of veterinarians and specialists, and using appropriate technology, then effective solutions 

can be identified, put into practice and evaluated. This approach is particularly valuable in 

traditional extensive farming systems on marginal lands that face many challenges such as 

terrain, climate and disease. The operational group therefore believed that it would be 

valuable to take a participatory approach to address the problem of managing liver fluke and 

flukicide resistance for Cumbrian and Yorkshire Dales hill sheep farmers.   



 

6  
 

3.4 The delivery team 

Holly Jones (BA) of The Yorkshire Agricultural Society provided project coordination, while 

Kate Gascoyne (BSc) and other Farmer Network coordinators were responsible for engaging 

and working with the participating farmers. Technical expertise was provided by Dr Amanda 

Carson (BVSC MRCVS ARAgS), Animal & Plant Health Agency (APHA) Small Ruminant 

Surveillance Lead and Vice Chair of the Farmer Scientist Network, Dr Bryony Jones (BVSc MSc 

PhD), Research Fellow in the Veterinary Epidemiology, Economics and Public Health group 

(VEEPH) at the Royal Veterinary College and a participatory epidemiology specialist, and 

Dr Dai Grove-White (BVSc MSc DBR PhD DECBHM FRCVS), Head of the Department of 

Livestock Health and Welfare, University of Liverpool. 

3.5 The Farmers 

Farmers were invited to participate in this project through notifications to members of the 

Yorkshire Agricultural Society and the Farmer Network. The Farmer Network Ltd is a unique, 

independent, apolitical organisation that is run by farmers for farmers with 1,160 Farmer 

Members across Cumbria and the Yorkshire Dales. The Farmer Network operates several 

Grassroots clubs and carried out a farm trials project where liver fluke was recognised as the 

main animal health problem that the members wanted to study. Two existing Grassroots 

clubs identified farmers who were interested in liver fluke disease. The Cumbria Farmer Group 

initially consisted of 15 farmers, while the Yorkshire Dales Farmer Group had 12 farmers. 

 

4. Project proposal  
 

4.1 Farmer Group Meetings 

An important activity throughout the project was the farmer group meetings. The first 

meetings were held in January 2018, one each for the Cumbria and Yorkshire Dales farmer 

groups together with the delivery team. These focussed on introducing the project, discussing 

the main sheep disease problems that each farmer faced, and the impact of liver fluke on 

their farms. Each farmer described how they were currently managing liver fluke. Subsequent 

meetings were held in-person approximately every six months until early 2020, and then were 

held more frequently via Zoom from May 2020 until May 2021 (Table 1). All of the meetings 

were attended by the farmers and members of the delivery team, and external specialist 

presenters were invited to some of the meetings. From mid-2019, veterinarians from the 

farmers’ veterinary practices were also invited.  

Information materials on the liver fluke life cycle, liver fluke medicines and management of 

liver fluke were provided to the farmers in the initial and subsequent meetings. These 
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included booklets and leaflets from Sustainable Control of Parasites in Sheep (SCOPS), 

Moredun Research Institute, Agriculture and Horticulture Development Board (AHDB), and 

National Animal Disease Information Service (NADIS). While each meeting had a theme, there 

was always an opportunity for each farmer to share their recent experiences with liver fluke, 

using the app, diagnostic test, management of fluke and their successes and challenges.  

The external presenters were specialists in various aspects of liver fluke and its control who 

were invited to make presentations and discuss with the farmers, vets and project team. In 

July 2018, at the Great Yorkshire Show, Iain Richards, a veterinary ecologist from Cumbria, 

was joined by Joanne Briggs, Communications Manager and Policy Manager for England, 

National Sheep Association and Dr Amanda Carson from APHA to speak directly to farmers 

about an environmental approach to controlling liver fluke.  

In June 2019, Dr Fiona Lovatt, a sheep health specialist from Flock health Ltd and University 

of Nottingham attended an open meeting for the Dales farmer group, other interested 

farmers from The Farmer Network and local vets. She led a workshop on liver fluke control, 

focussing on understanding the life cycle and managing liver fluke by grazing management 

and strategic treatments. Also, in June 2019, Dr Phil Skuce, Principal Scientist at the Moredun 

Research Institute and Dr Rhys Jones of the University of Aberystwyth joined an open meeting 

for the Cumbria farmer group, other interested farmers from The Farmer Network and local 

veterinarians. Phil gave a talk on the control of liver fluke in sheep and cattle, and Rhys 

presented his research on mapping fluke risk areas on farms (Jones and others 2018). 

Dr Moyna Richey, APHA disease consultant on liver fluke, attended the Farmer Group meeting 

in February 2020. In July 2020, Dr Fiona Lovatt participated in a Zoom meeting for both farmer 

groups and described the use of App data to better understand the fluke situation on one of 

the Cumbria farms. In November 2020, Lesley Stubbings, a sheep consultant, attended the 

Zoom meeting for both farmer groups to talk about the Sustainable Control of Parasites in 

Sheep (SCOPS). In January 2021, Prof Diana Williams, Chair in Veterinary Parasitology, at the 

University of Liverpool gave a presentation on diagnosing liver fluke infection to the Zoom 

meeting for both farmer groups. 
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Table 1. Farmer Group meetings 2018 – 2021 
Code Date of meeting 

and venue 

Farmer participants Delivery team 

participants 

Other participants Main topics discussed Remarks 

M1 22/1/2018 

Askrigg, Yorkshire 

Dales group 10 

farmers 

Amanda Carson (AC), 

Bryony Jones (BJ), Kate 

Gascoyne (KG), Dai 

Grove-White (DGW), 

Carol Moffat (CM)* 

Will Rawling (WR) – The 

Famer Network 

Richard Myers (RM) – 

Evidence Group 

Introduction of project and participants, discussion 

of main sheep disease problems, the impact of 

liver fluke and how each farmer was managing 

fluke, how the farmers record livestock data, 

discussion of mobile phone App. 

Moredun and 

SCOPS information 

materials provided 

to farmers 

M2 23/1/2018 

Newton Rigg, 

Cumbria 

Cumbria group 9 

farmers 

AC, BJ, KG, DGW, 

Caroline Lorains (CL)* 

WR**, RM As for Dales group meeting (M1). As for M1 

M3 10/7/2019 

Great Yorkshire 

Show 

Dales group 4 

farmers, plus 11 

farmers from UK and 

other European 

countries 

AC, KG, CM* Iain Richards, vet ecologist, 

Cumbria. Joanne Briggs, 

Communications and Policy 

Manager for England, 

National Sheep Association 

Introduction of the project by Dr Amanda Carson, 

APHA. 

Iain Richards - environmental approach to 

controlling liver fluke. 

 

M4 14/1/2019 

Askrigg, Yorkshire 

Dales group 9 

farmers 

AC, KG, CM*  Discussion of experiences in past year with sheep 

health, using the App, fluke test results. Discussion 

of liver fluke life cycle, grazing strategies, targeting 

treatments, and plans for further fluke testing. 

Life cycle of liver 

fluke, AHDB Beef 

and Lamb parasite 

control guide 

M5 24/1/2019 

Threlkeld, 

Cumbria 

Cumbria group 6 

farmers 

AC, KG, CL* WR** As for Dales group meeting (M3). As for M3 

M6 10/7/2019 

Reeth, North 

Yorkshire 

6 farmers plus 4 non-

member farmers 

AC, KG, BJ, CM*, DGW Fiona Lovatt, sheep health 

consultant, 

4 vets 

Farmer group meeting – results of baseline 

questionnaire, experiences in past year.  

Open meeting - description of project, Fiona 

Lovatt – fluke life cycle, testing, grazing 

management, strategic treatment to control liver 

fluke and avoid resistance 

 

M7 11/7/2019 

Keswick, Cumbria 

3 farmers plus 10 

non-member farmers 

AC, KG, BJ, DGW Philip Skuce - Moredun 

Research Institute 

Rhys Jones – Aberystwyth 

University 

4 vets  

Farmer group meeting – results of baseline 

questionnaire, experiences in past year. 

Open meeting - description of project, Dr Philip 

Skuce, Dr Rhys Jones – fluke life cycle, testing, 

grazing management, strategic treatment to 

control fluke and avoid resistance, research on 

mud snail habitat 

 



 

9  
 

Code Date of meeting 

and venue 

Farmer participants Delivery team 

participants 

Other participants Main topics discussed Remarks 

M8 19/2/2020 

Cockermouth, 

Cumbria 

6 farmers AC, KG, BJ,  Catherine Warner, MSc 

student 

Discuss fluke situation, testing results, changes to 

fluke management especially strategic treatments, 

App data results, discussion of information 

resources, sheep scab testing 

NADIS fluke 

information, SCOPS 

fluke life cycle 

diagram 

M9 20/2/2020 

Askrigg, Yorkshire 

5 farmers AC, KG, BJ, Holly Jones 

(HJ) 

Moyna Richey, APHA 

disease consultant liver 

fluke 

As for M7  

M10 8/6/2020 Dales 

group Zoom 

5 farmers KG, AC, CM*  Discuss fluke situation, App data, testing, other 

disease problems 

 

M11 15/6/2020 

Cumbria group 

Zoom 

4 farmers KG, AC, VS*  As for M9  

M12 21/7/2020 Zoom  5 farmers AC, KG, BJ, CM*, VS* Fiona Lovatt, sheep health 

consultant, 3 vets 

Description of project and mobile phone app, case 

study by Fiona Lovatt of triclabendazole resistant 

farm, monitoring treatments with app data, 

discussion of testing, strategic dosing, and 

triclabendazole resistance. 

Recorded and 

posted on-line 

M13 4/11/2020 Zoom 7 farmers AC, KG, DGW, BJ, CM*, 

VS* 

Lesley Stubbings, sheep 

specialist, Matt Linnett, vet, 

plus 2 other vets 

Lesley Stubbings, role of SCOPS to promote 

understanding and information sharing for all 

stakeholders – discussion of information materials 

and fluke risk alerts. Matt Linnett, results of XLvets 

sentinel project testing lambs by fluke ELISA 

 

M14 17/12/ 2020 

Zoom 

11 farmers AC, KG, DGW, BJ, VS*, 

CM* 

4 vets Discussion of lamb sentinel testing using fluke 

ELISA, and strategic treating 

 

M15 28/1/2021 Zoom 13 farmers AC. KG. DGW, BJ, CM*, 

VS* 

Diana Williams, 7 vets Prof Diana Williams, Liverpool University – 

diagnosing liver fluke infection, liver fluke life 

cycle, effectiveness of flukicides and 

triclabendazole resistance, how diagnostic tests 

work, how to use the results, ongoing research. 

Results of XLvets sentinel project. 

Presentation 

available on the 

project website 

M16 2/3/21 Zoom 8 farmers AC, KG, DGW, BJ, CM*, 

VS* 

3 vets Review of project, pre and post lambing testing, 

app results, treatment plans, finalising the project 

and future plans. 

 

*Farmer Network coordinator and member of Farmer Group, **Farmer Network Chairman and member of Farmer Group
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4.2 Baseline questionnaires 

After the first farmer group meetings in January 2018, a questionnaire was developed to 

capture baseline information on each farm, which included: the number and type of sheep 

kept, the type of grazing land and water sources, the main sheep disease problems and 

disease prevention. During April to August 2018, the Farmer Network coordinators visited 

each farmer and went through the questionnaire together to capture the required 

information. 

4.3 Vet interviews 

Each farmer in the group provided the name of their vet, and each of the 12 vet practices was 

contacted by email to introduce the project and a follow up visit was made to nine of the 

practices to carry out an interview to discuss their sheep veterinary work, engagement with 

farmers, the main sheep disease problems that they dealt with, focussing on endo- and 

ectoparasitic disease, and challenges with reducing the impact of parasitic diseases and how 

these could be addressed. Nine vets were interviewed during 2018, representing practices 

who provided services to 21 out of the 27 farmers who originally joined the farmer groups.  

4.4 Mobile phone App 

The idea of a mobile phone application (App) for use by the farmers to capture data on 

treatment events was first discussed at the initial farmer group meetings. A prototype was 

developed by the Evidence Group and demonstrated to the farmer group meetings by the 

developer in January 2018, and their feedback was obtained and some adjustments made. 

The Farmer Network coordinators introduced the App to the farmers, either during group 

meetings or during visits to individual farms, to assist them to download the App and practice 

entering data. In order to practice data entry, records from 2017 and early 2018 were entered. 

The farmers signed a data permission form that outlined what data would be collected, who 

would use it and how it would be used. After using the App during 2018, the farmers gave 

feedback during the January 2019 farmer group meetings, and some additional changes were 

made. 

The aim of the App was to record information gathered on farm by farmers and store this 

information on a cloud-based platform, to provide information on which flukicides had been 

used, when they were used on which animals, and any influencing factors that prompted the 

use of flukicides (Table 1). The App was developed in conjunction with the farmers, to meet 

their specific requirements, and was simple and easy to use. If the data was entered when 

the farmer was outside mobile phone network reception, then the data was sent 

automatically when the network was re-established. The data collected was accessible for the 

farmers to view the data that they had entered, and was hosted by the Evidence Group data 
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warehouse, which was available for easy interrogation by analysts. The farmers entered data 

for the years 2017 – 2020, providing 4 years of flukicide use data for analysis by this project. 

While farmers could enter treatments for external parasites, the ecto-parasiticide use data 

entered was not analysed as part of this project. 

At the end of each month, the Evidence Group provided the data to APHA who developed a 

dashboard that was accessible to farmers so they could view the treatments given. The farm 

details were anonymised so each farmer could only interpret their own data by knowing their 

farm number. The dashboard was made available to farmers and their vets. The dashboard 

was interactive with a number of filters allowing farmers and their vets to interrogate the 

data (Figure 1). By hovering over different elements on the dashboard further detail was 

provided. Included in this was a cost calculator based on the average cost of a product when 

given to an average sheep. Selections included: 

• Year - 2017 – 2020 

• Treatment – All treatments, External Parasite treatments, Fluke treatments 

• Reason for treatment – Test results, Routine, Clinical signs, abattoir feedback 

• Flock type 

• Why treated – for example for Fluke only, worms only or Fluke and worms 

• By product – Brand name 

• By chemical group – Active chemical compound. The five main chemicals were 

Albendazole, Closantel, Nitroxynil, Oxyclosanide and Triclabendazole. 
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Table 1 App Screens 

    

 

 

1 Home Screen 

This provides access to 

recording the use of treatments 

for liver fluke and External 

parasites. Treatment log 

provides a review of previous 

data entries (see 12). 

2. Settings allows adjustment of 

button size and updating the 

data. 

3. Record Use of Flukicide 

Selection possible for a recent 

date or option under Earlier to 

back date data for a selected 

date. 

4. Select a specific date 5. Product used 

All currently available products 

that contain a flukicide are 

available for selection. 

6. Use of Flukicide – Why 

Since some products may also 

be used for treatment of 

gastrointestinal worms the 

farmer recorded if the product 

was being used specifically to 

treat liver fluke and or worms 
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7. Flock Type 

The animals treated are 

selected by Flock Type/Age 

group. 

 

8. The number treated is 

entered. 

9. Reason animal treated allows 

the farmer to enter if the 

treatment is routine or based 

on clinical signs, abattoir 

feedback or test results. 

 

10. A comment may also be 

added, for example further 

details about the animals 

treated. 

 

11. Finally, a summary of the 

entry is provided and saved.  

12. Treatment log. 
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Figure 1 Example of dashboard (data shown is for a demonstration farm) 

 

4.5 Diagnostic Testing 

The main strategies for liver fluke control have been grazing management to avoid 

intermediate host snail habitats at high-risk times and the use of strategic flukicide 

treatments. The life cycle of the liver fluke is shown in Figure 2.  
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Figure 2 Lifecycle of the liver fluke. 

 

The lifecycle of the liver fluke is complex and involves an intermediate host, the mud 

snail Galba (Lymnaea) truncatula. Adult flukes can live for 11 years or more within the liver 

and produce 20,000 eggs per day. The eggs release miracidia which infest the snails. Within 

the snail they undergo two further developmental stages, including multiplication, eventually 

becoming infective cercariae, which emerge from the snail when the temperature and 

moisture levels are suitable. The cercariae migrate onto wet herbage, encysting as 

metacercariae, the highly resilient infective stage of the liver fluke which are then ingested by 

the sheep. After ingestion, the juvenile flukes migrate through the liver causing considerable 

damage until they reach the adult stages that reside in the biliary system and gall bladder. 

The aim of treatment with flukicides is to kill early juvenile stages of the flukes in the sheep 

to prevent liver damage, and to reduce pasture contamination by killing the adult egg laying 

flukes in the sheep. The treatments and the target stages of the fluke are shown in Figure 3.  
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Figure 3 The stages of flukes and the chemicals active against the different stages (modified from 

Moredun Research Institute materials) 

 

The most commonly used flukicide in the UK is Triclabendazole (TBZ) due to its unique ability 

to target fluke from 1 week post infection in sheep - the early juvenile stages. After ingestion 

from the pasture, these immature fluke migrate through the liver causing damage. In severe 

cases, acute fasciolosis may lead to death and subsequent economic losses. In less severe 

cases and chronic fasciolosis, liver function can be affected resulting in reduced performance, 

for example poor growth or abortion in pregnant ewes. There have been widespread reports 

of treatment failure and suspected resistance to TCBZ (Gordon and others 2012a). Farmers 

need to be empowered to make informed choices when changing their control programmes 

to minimise the risk of losses (Coyne and others 2020). 

The farmers were introduced to the different tests available to diagnose liver fluke and to 

monitor for TBZ resistance. These included: 

• Faecal egg counts (FEC)  

• Faecal egg count reduction test (FECRT) 

• Faecal Coproantigen fluke ELISA test 

• Blood ELISA test on sentinel animals  

• Postmortem examination 

• Abattoir feedback  
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The aim of testing was to: 

• Open up discussion on the use of tests, 

• To identify suspected triclabendazole resistance and confirm, 

• To support decisions on when to dose thus avoiding unnecessary doses and achieve 

economic benefits,  

• Reduce pressure on flukicides and potential for resistance to develop. 

4.6 Project evaluation 

4.6.1 Farmer interviews 

During 2019, a Royal Veterinary College MSc One Health student carried out her research 

project focussing on the Hill Sheep Health North project. The aims of her project were to 

investigate what challenges hill sheep farmers face with liver fluke and its control, and 

whether the farmer group had assisted farmers with controlling liver fluke on their farms. 

Her original plan was to visit the farmers in the Cumbria group, to conduct semi-structured 

interviews and participant observation on each farm. However, due to the Covid-19 

restrictions she was unable to visit the farms and therefore conducted interviews over the 

phone. Nine farmers were interviewed from the Cumbria group. The interviews were 

recorded, transcribed and thematic analysis carried out. As a follow up, a second MSc student 

was engaged to carry out additional phone interviews with one more Cumbrian farmer and 

nine farmers from the Yorkshire Dales group. Similarly, the interviews were recorded, 

transcribed and analysed thematically. 

4.6.2 External evaluation 

In November 2020, the operational group agreed to go out to tender to three external 

organisations to evaluate the project findings. Each organisation was given a brief / scope of 

what was to be covered. This included the aim of the project, information on the two groups 

of hill farmers, how the groups identified a disease issue relevant to hill sheep, how the 

project sought to help the farmers find solutions, enabling the farmers with a method to 

gather evidence of the disease problem, design a framework to work together to share 

knowledge and experience, to enable farmers to contribute their findings and solutions to 

improve animal health and sustainable food productivity. The tender asked for the evaluator 

to: 

• Review the project documents and data, 

• Interview some of the participating farmers and vets, 

• Analyse and write up their findings.  
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The successful tender was allocated to Dr Sue Tongue, from the specialist Epidemiology Unit, 

SRUC. A summary of the findings of her evaluation can be found in section 5.6.2 of this report 

(Project Evaluation).   

 

 

5. Project results  
 

Out of the 27 farmers who initially joined the project, seven farmers dropped out before or 

after the first meeting. One farmer moved to another farm outside the area, and the other 

six were too busy with their farms and family commitments to be able to participate. 

5.1 Farmer group meetings 

In the first farmer group meetings for the Cumbria and Dales groups, the farmers described 

the main sheep disease problems that they were facing. These are listed in Table 2. The range 

of diseases varied between groups and between farms. For the Cumbria group, fluke was a 

major problem on all farms, causing death of sheep, poor condition and infertility. The 

situation was different for the Dales group – some of the farmers did not have much of a 

problem with fluke but dosed routinely, others had a problem but felt their current dosing 

kept it under control, but for some, fluke was a major problem, causing deaths and infertility. 

Fluke was perceived to be an increasing problem in both areas, so farmers were using 

flukicides more frequently, although not all of them knew what active ingredient different 

products contained and their effectiveness against different stages of the liver fluke life cycle. 

Using laboratory tests for liver fluke diagnosis was considered to be expensive, but the 

farmers acknowledged that it could be a useful tool for targeting fluke treatments. 

Triclabendazole resistance had already been diagnosed on some of the participating farms by 

a previous project, which was a collaboration between University of Liverpool and The Farmer 

Network, and several other farmers suspected that they had resistance and were keen to 

confirm if it was there or not. The farmers were also interested in environmental 

management approaches - to control the snail intermediate host - in order to reduce their 

reliance on drugs.  

The farmers described their existing methods of recording medicine use, which included 

paper records and computer-based records. The idea of recording data on fluke treatments 

using a mobile phone App was explained and most of the farmers were interested to try this. 
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Table 2. Main sheep disease problems listed by the Cumbria and Dales Farmer Groups – January 2018 

Farmer Group Meetings 

 

 Cumbria Dales Remarks 

Liver fluke x X Triclabendazole resistance suspected on 

some farms, and already confirmed on 

some Cumbria farms 

Ticks and louping ill X   

Pasteurella pneumonia X X  

Foot rot, CODD X X  

Ectoparasites – scab, lice, blow fly 

strike 

X X  

Parasitic gastro-enteritis, 

coccidiosis 

X X Rumen fluke was a recent concern 

Trace element deficiency X X  

Abortion X X Campylobacter, Salmonella, Toxoplasma 

Eye problems X   

Iceberg diseases – ovine 

pulmonary adenomatosis, Johnes 

disease, maedi visna 

X  Would like a monitoring scheme to 

provide assurances for stratified sheep 

system 

Lungworm  X  

 

During the subsequent meetings the farmers gave updates on the fluke situation on their 

farms and how they were managing it, any changes that they had made, the challenges that 

they faced and ideas for solving these. The project team and guest speakers gave information 

and stimulated discussion of the liver fluke life cycle and management options at the different 

stages of the life cycle. In particular, which fluke drugs were effective for different stages of 

fluke, and how to target dosing with different products at different times of year. A priority 

was to save triclabendazole for when it was most needed to kill the early stages of liver fluke 

in the autumn, and to use drugs that only kill adult fluke in the late winter and spring to reduce 

shedding of eggs onto pasture. The different types of diagnostic testing for fluke were 

explained, including when to use them and how the results could be used. Data entry using 

the mobile phone App was reviewed, and the App results received so far were presented as 

a basis for further discussion of decision-making about flukicide use. 

5.1.1 Jan 2019 meetings  

In January 2019, the Dales and Cumbria groups discussed their experiences over the past year. 

The year had been dry and no-one had seen any signs of liver fluke in lambs during the 

summer or autumn - abattoir feedback had been good so far. Three farmers had done 
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postmortem examinations on their sheep that had died, to look for evidence of fluke in the 

liver and bile-ducts. The Yorkshire farmers were very keen to learn more about this and 

arranged a workshop with one of the farm vets to show them how to do it.  

The farmers had been offered faecal egg count reduction tests (FECRT) free-of-charge to 

identify whether or not they had triclabendazole resistance on their farms before doing 

routine dosing in the autumn. This involved collection of faecal samples in the summer/early 

autumn, dosing with triclabendazole and then collecting more faecal samples three weeks 

later to see if there had been a reduction in faecal fluke egg count. Unfortunately, due to the 

dry conditions, most samples had very few fluke eggs and therefore there was no point in 

collecting a second set of faecal samples so none of the farms could check for efficacy of 

triclabendazole. As a result of the negative results, some of the farmers had skipped their 

usual autumn dose of flukicide with no adverse effect. 

The farmers were offered further free tests – the coproantigen test for presence of fluke 

antibody in faecal samples - to be carried out in late January to early February to check again 

for the presence of fluke before routine treatments at scanning. A second sample from the 

same sheep two weeks after treatment could be used to get an indication if treatment by 

triclabendazole has been effective. 

5.1.2 Liver fluke postmortem demonstrations, Yorkshire February 2019 and Cumbria March 

2020 

Davinia Hinde from Bainbridge Vets, Leyburn, demonstrated the postmortem method for 

some of the Yorkshire farmers on two dead ewes from local farms – where to make the 

incision, how to remove the liver and how to inspect the liver for fluke. She then 

demonstrated the examination of condemned livers from the local abattoir, some of which 

were infected with liver fluke with changes in colour and texture due to liver fluke damage. 

In Cumbria, Matt Linnett from Millcroft Veterinary Group, hosted a similar event for farmers 

from the Cumbria group. Reports of these postmortem demonstrations with photos and a 

video were posted on the project website. 

5.1.3 July 2019 Meetings 

During the July 2019 Yorkshire Dales group meeting, Fiona Lovatt, sheep specialist, focussed 

on understanding the different stages of the fluke life-cycle and the key points where you can 

control infection in livestock with appropriate flukicides for the stage of fluke. She also 

discussed the fluke risk of different fields on the farm and which types of sheep should go on 

which field. Finishing lambs should be put on low risk fields so there is no need to treat them 

with flukicide before they go for slaughter. Prevent introduction of tricalbendazole resistant 

fluke by putting any bought in sheep in a dry field that doesn’t have snails, and dose the sheep 

twice with closantel 6 weeks apart to remove any resistant fluke. 
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At the July 2019 Cumbria group meeting, Phil Skuce also described the fluke lifecycle and the 

appropriate flukicides to use at different times of year for the different stages of fluke, to 

avoid overuse of tricladendazole. He highlighted the importance of making the farm less 

suitable for the mud snails, or avoiding grazing the snail habitat areas. Rhys Jones described 

his research into mud snail ecology – the snails require moisture to survive, feeding on algae 

in muddy areas such as on the banks of slow moving streams or poached areas. However, the 

risk of fluke varies by farm and by year so testing for fluke to treat the right fluke life-stage at 

the right time together with grazing management is key to living with fluke.  

5.1.4 February 2020 Meetings 

At the Cumbria group meeting, most of the farmers had not experienced much problem with 

fluke during the past year which they attributed to treating their ewes in the spring to reduce 

pasture contamination with fluke eggs, and reducing fluke risk on the farm by draining and 

fencing off wet areas. One farmer had testing in the summer and after finding no fluke had 

skipped the routine August treatment, saving money. However, one farmer had lost a lot of 

sheep over winter after grazing on high risk rented land in spite of dosing with tricalbendazole, 

and therefore suspected resistance and was planning to do a FECRT.  

One challenge was the delay between collection of samples and receiving results to be able 

to take action – one farmer had got around this by collecting samples from sheep that were 

near the fell gate two weeks prior to gathering, which allowed time to receive the lab results 

before the whole flock was brought in for clipping, when they could also be dosed if necessary. 

The App data results were presented, which stimulated further discussion of which flukicide 

to use at which time of year using the SCOPS life cycle diagram – in particular to use 

albendazole (and not triclabendazole or closantel) in the spring to remove adult fluke.  

At the Yorkshire Dales group meeting, the farmers had also not had much of a problem with 

fluke in the past year and the sheep were in good condition with low infertility rates. Several 

had done multiple fluke tests with negative results so had avoided or reduced the autumn 

flukicide doses. One farmer had fenced off the becks and installed troughs as part of the 

Stewardship scheme, which should reduce fluke risk, while others were winter housing which 

would help to break the fluke life cycle. 

5.1.5 June 2020 Zoom meeting 

With the covid-19 restrictions, a face-to-face meeting could not be held, so Zoom meetings 

were organised for each farmer group to see how well that worked. Given that the technology 

was new for everyone, the meetings were fairly well attended and useful, although some 

farmers could not participate due to poor internet connection. For the Yorkshire Dales group, 

winter and spring testing had all been negative for fluke so had been able to skip at least one 

flukicide dose in the past year. For the Cumbria group, one farmer had been testing during 
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the autumn and early winter and only detected fluke in December so had avoided one dose, 

which encouraged others to consider testing next autumn. All had dosed their adult flock in 

the spring with albendazole to prevent pasture contamination with fluke eggs.  

5.1.6 July 2020 Zoom meeting 

The second Zoom meeting was attended by members of both farmer groups as well as some 

of their vets to hear a discussion led by Fiona Lovatt who described a farm case study (one of 

the Cumbria group) in which there had been major losses due to fluke in the past, flukicide 

dosing was seven times a year, and triclabendazole resistance was suspected. The mobile 

phone app data for this farm provided a good visualisation on the frequency and types of 

products being used, and led to a discussion of the fluke life cycle, timing of fluke tests, and 

which flukicide to use and when. The farmers were encouraged to use serology on sentinel 

lambs in the coming late summer and autumn to monitor for fluke antibody (ELISA) which 

would show when the lambs are being infected with immature fluke and to guide when to 

start treating the flock. 

5.1.7 Nov 2020 Zoom meeting 

In November, another Zoom meeting was held for both farmer groups and their vets during 

which Lesley Stubbings, sheep consultant, described the objectives and activities of SCOPS 

(Sustainable Control of Parasites in Sheep) – to provide guidance to the industry on 

sustainable parasite control, and asked for feedback on their information materials.  

Matt Linnett of Millcroft Veterinary Group presented the results of an XLVets sentinel project 

in which they had used fluke serology ELISA on several farms across the region (including one 

of the group members) during the autumn – most results had been negative in October with 

just a few farms with single positives out of six animals tested, so farms had been able to skip 

at least one dose of flukicide, which more than covered the cost of testing for flock sizes 

greater than 300 ewes. Again, the difficulty with delay between collection of samples and 

receiving the results was discussed – ideally a pen-side test giving same-day results would 

allow farmers to make timely decisions about whether to dose their flock or not. The 

possibility of a few farms carrying out testing as sentinels for a wider area was raised. 

5.1.8 Dec 2020 Zoom meeting 

Again, this meeting was attended by both farmer groups and some of their vets. There was 

discussion of their experiences with testing during the autumn and early winter – most had 

avoided one or two flukicide doses. An anonymous poll was carried out, asking what has been 

the benefits of the fluke ELISA blood test, and whether they would test next year. Most said 

that the benefits of testing had been to provide information on when to treat and to stop 

unnecessary treatments, and most said they would test again next year. 
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5.1.9 January 2021 Meeting (Zoom) 

During the January meeting for both farmer groups and some of their vets, Prof Diana 

Williams from University of Liverpool gave a presentation on diagnosing liver fluke infection. 

She reviewed the liver fluke life cycle and which flukicides were effective against which life-

stages of fluke, as well as investigations they had done on triclabendazole resistance. She then 

described the different diagnostic tests for liver fluke and their advantages and limitations, as 

well as ongoing research on a penside lateral flow test for fluke diagnosis and a farm-specific 

fluke forecasting system. 

5.1.10 Final farmer group meeting, March 2021 (Zoom) 

During the final meeting of the project, participating farmers and vets reflected on what had 

been done in the project and considered follow-on actions, including: 

• Farmers doing their own faecal egg counts, with training and quality assurance 

through their vet. 

• Farmers continuing to blood test their naïve lambs and faecal sample adult sheep via 

their vets, especially farmers in the high fluke risk areas (West Cumbria) and those 

where TBZ is not fully effective. 

• Blood testing naïve lambs on sentinel farms to represent an area and then alerting all 

participating farmers of the results – this could be cost-effective if participating 

farmers paid a small fee to the vets. Ideally, this could be carried out across the 

country to obtain national information. 

• Most of the farmers were keen to participate in research to develop penside tests and 

more accurate fluke risk forecasting. 

• Some of the farmers were keen to participate in a similar participatory epidemiology 

project to monitor and treat sheep scab. 

5.2 Baseline questionnaire results 

The baseline questionnaire was completed for 25 farms, 13 in Cumbria and 12 in Yorkshire 

Dales, between February 2018 and January 2019, although most (19) were completed 

between February and June 2018. Some of the main results are summarised below. 

The flock size on each farm, excluding lambs, ranged from 158 to 2384 animals, with a median 

of 736. For the Cumbria farms, flock size was larger (median 1055, range 184-2384) compared 

with Dales farms (median 592, range 158-1168). 

The sheep breeds kept by the highest number of farms were Swaledales and Swaledale 

crosses, Herdwicks (in Cumbria), and Mules. Blue-faced Leicester were frequently kept but 

these were mainly tups (Table 3). Other breeds kept by only 1-2 farms were; Cheviot, Cheviot 

cross, Berrichon, Rough, Dalesbred, Lleyn, Aberfeld, Masham, Badger-face, Texel, Texel cross, 
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Suffolk, and Teeswater. Breeds for which there were only tups were Beltex, Abermax, 

Aberblack, and Charollais. Sixteen of the farms also kept cattle, 9 farms in Cumbria and 7 in 

the Dales.  

Table 3. The main breeds of sheep kept by the participating farms 

Breed Number farms 

(Cumbria) 

Flock size, 

median (range) 

Number farms 

(Dales) 

Flock size, 

median (range) 

Swaledale 9 445 (217-1390) 9 557 (72-823) 

Swaledale X 4 198 (75-581) 2 256 (60-452) 

Herdwick 6 376 (79-1462) 0  

Mule 4 203 (20-613) 3 120 (50-300) 

Blue-faced 

Leicester 

4 20 (3-55) 9 5 (1-26) 

 

Among the disease problems reported by the farmers in the past one year, fluke was the most 

frequently reported problem, with 16 farms reporting clinical cases and deaths – 8 in Cumbria 

and 6 in the Dales group (Table 4). Lameness and CODD were the next most frequently 

reported problems in both areas. 

Table 4. Disease problems reported by the farmers in the previous year 

Disease No farms (Cumbria) No farms (Dales) Total 

None 2  2 

Clostridia/pulpy kidney 2 2 4 

Diarrhoea (coccidiosis, lamb scour, E coli) 3 1 4 

Worms/Nematodirus 0 3 3 

Pneumonia/pasteurellosis 4 1 5 

Louping ill 1  1 

Tick-borne fever 1  1 

CODD/lameness 5 6 11 

Lice 1  1 

Scab 1  1 

Fly strike 1 1 2 

Orf  3 3 

Abortion/Toxoplasma/Enzootic abortion 3 2 5 

Listeria  1 1 

Conjunctivitis  1 1 

Toxin  1 1 

Fluke 8 6 14 
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Among the farms that reported cases of fluke, the estimated mortality rate in the affected 

groups of animals ranged from 0 to 18.9% (median 4.7%), and the proportion of the affected 

group that was sick was estimated to be between 1.3 to 100% (median 25.0%). These 

estimates were similar in Cumbria and Dales farms. Most fluke cases were diagnosed by the 

farmer, but some were vet-diagnosed by postmortem and/or lab tests, and some were based 

on abattoir feedback. The clinical signs of fluke disease described by the farmers included 

acute cases with sudden death, and chronic cases of wasting, ill-thrift, anaemia and bottle 

jaw.  

The number of doses of flukicide given per year on each farm ranged from 4 to 9 for 

Cumbria farms (most farms give 4-5 doses) and from 1 to 6 for Dales farms (most give 1-3 

doses) (Figure 4). In Cumbria, most farms dosed once or twice during Jan-April, July-August, 

Sept-October and Nov-December (Figure 5). In the Dales farms, all farms dosed in Oct (or 

Sept) and most gave a second dose in January. For those giving additional doses, these were 

in Dec and Mar-May or July. Some farms dosed lambs in July-August. 

 

Figure 4. Number of flukicide doses given per year by the Cumbria and Dales farmers 
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Figure 5. Number of flukicide doses given per month by the Cumbria and Dales farmers 

 

5.3 Vet interviews 

Vets from nine practices that provided services to the members of the farmers groups were 

visited and interviewed. The results are summarised below.  

What percentage of the practice is involved with sheep farmers? Seven practices described 

themselves as working in areas with large populations of sheep which made up a substantial 

part of their practice work. The other two practices had 20% and 5% sheep work. Three vets 

had sheep specialist certificates and in seven practices there were vets who were members 

of the Sheep Veterinary Society, a BVA division. 

Which disease do you perceive as the greatest problems for sheep health? Not surprisingly 

all vets referred to abortion and issues arising at lambing time, which is when the majority 

of farmers will seek veterinary advice or interventions. Lameness, scouring, pasteurellosis 

and fluke were also listed. 

How would you describe your engagement with your sheep farming clients? All practices 

stated that they were taking an active approach to engagement with their sheep farmer 

clients but that it could be improved. However, the majority felt that many of their efforts to 

engage with farmers through evening meetings and events had not been successful and 

were uncertain how to promote these activities when they had experienced poor 

attendance in the past. 
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“Working to improve engagement with sheep farmers but difficult. Send newsletters 

and hold evening social meetings which are well attended. Have tried a variety of 

“schemes” in the past but many fizzle out after initial introduction.” 

Do you undertake active flock health planning with your sheep farmer clients? Vets 

pointed out that not all of their sheep farmer clients were Red Tractor assurance scheme 

approved. However, where the farmers were Red Tractor approved, the new scheme rules 

required an active flock health planning role which had increased proactive flock health 

planning and reviews. 

“New Red Tractor rules have improved opportunity to engage with sheep farmers. 

Planning new scheme (in development) where if farmer does not have vet led FHP 

they won’t get over the counter meds will require a visit.” 

Do you hold flock health clubs? One practice had formed a sheep focus group of 60 

members and was developing this to include more hill farmers. Another had a special 

arrangement with farmers who signed up to a package of support, focused mainly on 

lambing. Other practices had tried to hold flock health clubs and had undertaken training by 

Flock Health Ltd which provides advice on setting up these clubs but there were varying 

degrees of success with some practices stating that their farmer clients did not perceive 

them to be of benefit. 

“Farmers won’t pay for this sort of thing. We have held meetings for farmers but it is 

the same people who come and not those that should come. We reinvigorated the FH 

clubs, many said they were interested but never came to meetings.” 

Which endoparasites do you perceive as the main problem for hill sheep? All practices 

stated that fluke was the main problem for hill sheep, with Nematodirus and other gut 

worms also identified by some. 

What advice do you give for diagnosis, treatment and controlling of fluke? Although some 

performed simple worm egg counts in house, all practices used private laboratories for the 

diagnosis of fluke. All practices provided newsletters with alerts usually based on the NADIS 

parasite forecasts. Three practices had confirmed lack of efficacy of triclabendazole on 

farms in their practices with the rest suspecting lack of efficacy was present on some farms. 

Only two practices sold flukicides, the remainder saying there was too much competition 

from agricultural merchants.  

Where there was active Flock Health planning as part of Red Tractor schemes then there 

was the opportunity to provide more informed advice. 
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“Don’t stock many wormers and flukicides, but do focus on selective sales of correct 

products for time of year – so triclabendazole only available in Autumn.” 

What are the challenges and what can be done? All practices commented that traditions 

were hard to change and that in not being part of the sale of treatments they found it 

difficult to provide the best advice. As a complex disease with different factors including 

changes in weather, the potential lack of efficacy and overuse of some treatments all 

practices felt that farmer education was key. 

“Not a simple subject therefore difficult to convey simple messages. 

Wormers/flukicides are so cheap it is easier just to use them regardless of the 

principles of good practice.” 

“Many Agricultural merchants simply deliver products based on previous purchases 

leading to overuse of some products.” 

“Messages don’t appear to be reaching majority of farmers. Needs constant 

repetition.” 

“Farmers resistant to change. They rely on SQP advice not vet.” 

What can be done to address the issues relating to management of liver fluke? All 

practices felt that farmer education was key but getting all farmers on board was the 

challenge.  

“Education, but challenge is to get all farmers on board. Need more resources, TB is a 

drain on practice resource, would like to hold more meetings but time limited to 

prepare for meetings and this needs to be ring fenced and currently they don’t have 

the resource to do this.” 

5.4 Mobile Phone App results 

The App data was downloaded as an Excel file and transferred to Stata 16 (StataCorp: Tx) for 

analysis. Date of administration of treatments was categorised by season, taking into account 

local climatic conditions, as follows. 

Spring: March – June 

Summer: July – August 

Autumn: Sept - Nov 

Winter: Dec – Feb 

Data associated with each treatment event included the number of animals treated, drug 

used and type of animal treated. The reason for treatment was also entered with options 
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being: “routine treatment”, “based on laboratory results”, “based on abattoir feedback”, 

and “showing clinical signs”. Statistical analysis of the results was not performed due to the 

small number of farms participating and the massive impact individual farm identity would 

have on drug usage.  

A total of 27 farmers initially joined the project, but 7 farmers dropped out in the early 

stages. Complete or almost complete App data for the period 2017-2020 was obtained from 

20 farmers, 10 from the Cumbria group and 10 from the Yorkshire Dales group.  

5.4.1 Number of treatment events and animals treated 

The total number of treatment events recorded during 2017–2020 was 590. The majority of 

treatment events (89%) were classified as “routine treatment” with only 3% based on data 

i.e. abattoir feedback or laboratory testing (Table 5). 

Table 5.  Reasons for administration of flukicide at each treatment event 

Reason for treatment Number of treatment events % 

Abattoir feedback 6 1.0 

Clinical signs 47 8.0 

Routine treatment 523 88.6 

Test results 14 2.4 

Total 590 100.00 

 

There was a reduction in the number of animals treated over the study period (Table 6), and 

the number of treatment events declined for the Cumbria farmers (Figure 6). For the 

Yorkshire Dales farmers, the number of treatment events was generally lower than for the 

Cumbria group, but there was a relative increase in the number of events in 2019. 
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Table 6.  Number of fluke treatment events during project period 

Year Number of 

treatment events 

Number of sheep 

treated 

Mean number of 

sheep treated per 

treatment event 

sd 

2017 143 52,919 370 319 

2018 164 61,158 373 419 

2019 171 47,122 276 366 

2020 112 28,798 257 255 

Total 590 189,997 322 356 

 

 

Figure 6. Number of treatment events by year and farmer group 

5.4.2 Seasonal trends in drug usage 

Table 7 shows the overall number of treatment events by season and year across the study 

period. The greatest number of treatment events overall were in Spring, followed by Winter, 

which are considered the key times for killing adult flukes, aiming to control chronic fluke and 

reducing pasture oocyst contamination during the summer months. Autumn and late summer 

treatments should be targeted at immature flukes in order to treat/prevent acute fluke at 

those times. Treatment in the early summer months could be considered as ineffective, 

provided winter and spring treatments have been performed. The numbers of animals 
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treated by season are shown in Figure 7, which suggests there was an overall trend towards 

a reduction in the number of animals treated over the study period. 

Table 7.  Number of treatment events by season and year. 

Year Spring Summer Autumn Winter Annual Total 

2017 45 20 36 31 132 

2018 50 28 38 37 153 

2019 46 26 34 48 154 

2020 37 16 23 24 100 

Total 178 90 131 140 539 

 

 

Figure 7. Number of animals treated by season and year 

5.4.3 Choice of flukicides 

Rational use of flukicides embraces both the timing of administration and choice of flukicide 

used which in turn is governed by the age of flukes being targeted. Triclabendazole is the only 

drug effective against all stages and its use should be confined to periods when immature 

flukes are targeted i.e. Autumn (and in exceptionally high-risk years, late summer). The study 

period was relatively low risk in terms of acute fluke therefore summer use of triclabendazole 

was not necessary. Closantel was the most widely used drug followed by Triclabendazole and 

then Albendazole (Table 8). 
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Table 8 Total number of doses administered by active chemical during the study period.   

Flukicide Number of doses given Order 

Closantel 83,417 1 

Triclabendazole 52,694 2 

Albendazole 31,154 3 

Oxyclozanide 14,185 4 

Rafoxanide 7,643 5 

Nitroxynil 5,516 6 

Total 194,609  

 

5.4.4 Flukicide use by season and year 

Analysis of flukicide use by season and year (Figure 8), suggests the following: 

• There was an overall decline in the number of treatments administered over the study 

period, particularly for Triclabendazole and Closantel. 

• Albendazole was used correctly in Spring but was also used in Autumn, when it would 

be ineffective against juvenile migrating flukes, and in winter, which is appropriate in 

late Winter for mature fluke but not in early Winter for acute fluke. 

• Closantel was used in all seasons, and was the most frequently used drug for Spring 

treatments in all years. This is effective but it could be argued that it is not appropriate 

as per SCOPS recommendations. 

• Triclabendazole was used in all seasons. Its use in Spring, whilst effective, is 

inappropriate since it should be reserved for treatment of acute fluke only i.e. in 

Autumn and early winter.  

• Use of flukicides in the summer is generally unwarranted, providing Winter and Spring 

treatments have been carried out. In the case of both Triclabendazole and Closantel 

their use could be justified in late summer during years with a high risk of acute fluke 

at that time. However, APHA and other data sources suggest that the study period 

(2017 – 2020) was generally a low risk period for acute fluke with very few if any cases 

seen in late summer.  
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Figure 8. Chief flukicides used by season and year 

Flukicide treatment events were classified as either appropriate or inappropriate as per 

SCOPS recommendations (Table 9). Overall, approximately 70% of treatments in Spring, 

Summer and Autumn were inappropriate as per SCOPS guidelines. Figure 9 shows how the 

the proportion of appropriate treatments by season changed over the study period – the 

proportion showed a general increase in all seasons except for those in autumn, which may 

have been associated with an increased use of Albendazole in Autumn when it would be 

ineffective. 

Table 9.  Number of treatment events over study period by season, as per appropriate usage 

guidelines. 

Correct treatment 

as per SCOPS 

recommendations 

Season: number of treatment events (%) 

Spring Summer Autumn Winter 

inappropriate use 140 (71) 68 (70) 107 (72) 44 (28) 

appropriate use 56 (29) 29 (30) 42 (28) 115 (72) 

Total 196 97 149 159 
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Figure 9.  Proportion of treatment events by year, deemed appropriate as per SCOPS guidelines. 

To investigate further, treatment events were classified as “effective” or “not effective” 

purely on the basis of fluke kill profile (matures, immatures etc) and time of treatment (Table 

10). This classification differs from the SCOPS appropriate/inappropriate classification, which 

takes into account potential drug resistance issues etc. All Summer Treatment events were 

deemed “not effective” and no judgement was made on winter treatments (since these could 

be for immature flukes or adults). As noted earlier, there was an increasing proportion of 

“ineffective” autumn treatment events, which was likely to be due to the use of albendazole 

at this time coupled with a reduced use of Triclabendazole (Figure 10).  

Table 10.  Number of treatment events over study period by season, by efficacy based on fluke kill 

characteristics of drug and season of administration.  

All summer treatments were deemed not effective due to timing of administration. 

Treatment efficacy Number of treatment events (%) 

 Spring Summer Autumn Winter 

Effective 196 (100) 0 (0) 95 (63.76) 159 (100) 

Not effective 0 97 (100) 54 (36.24) 0 (0) 

Total 196 97 149 159 
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Figure 10. Proportion of treatment events deemed not effective based on fluke kill profile and 

season of administration.  All summer treatment events were deemed not effective. 

To look at the cost of ineffective treatments, the price and dose rate data for all flukicides 

were obtained from a number of on-line Agricultural Merchants. Since data were sparse 

regarding the type and number of sheep treated at each event (ewes or lambs), the costs per 

animal treated were based on an ”average sheep” weighing 45 Kg ([lamb weight of 30 Kg + 

ewe weight of 60 Kg]/2) and calculating overall costs for all farms and years. This is very crude 

but gives an approximate estimate of the amount of money wasted on ineffective treatments 

(Figure 11).  It can be seen that over the study period, the total spend on flukicide fell by 

approximately 40%, while the proportion spent each year on ineffective treatments remained 

the similar. 

   

Figure 11. Annual cost of flukicides, total for all farms 
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In spite of the relatively small sample size and the multiplicity of confounding factors 

regarding flukicide usage, this analysis illustrates the value of basic farmer-recorded data for 

investigating drug usage and demonstration of trends over time. Individual farmer reports 

were generated to provide feedback for the participating farmers on their use of flukicides 

and information on “best practice”. An example is given in Appendix III. 

5.5 Diagnostic testing results 

5.5.1 Composite Faecal Egg Count (FEC) 2018 

This test was offered to farmers at the first group meeting in 2018. It aimed to determine if 

any of their sheep had evidence of current liver fluke infection. It was targeted to establish if 

fluke was present in the flock post lambing and before sheep were returned to the fells. Sheep 

are routinely treated in spring to prevent shedding of eggs resulting in pasture contamination. 

The purpose of conducting this test was to open discussion on the merits of this test.  

• How many animals should be selected for testing? 

• How do I collect samples? 

• Where do I send the samples? 

• What do the results mean? 

• What are the limitations of the test? 

The protocol is provided in Appendix VIII. Ten individual faecal samples were collected from 

a group of sheep. Three farms participated in Cumbria and three in Yorkshire, of which only 

two farms had evidence of liver fluke eggs at the time of sampling (Table 11). On three farms 

there was evidence of rumen flukes (Paramphistomes), and farmers were provided with 

information about these parasites. 

  

Table 11. Composite faecal egg count (FEC) Results 2018 

Farm No. Region Date Liver Fluke  Rumen Fluke 

1 Cumbria 13/06/2018 Not detected Detected 

7 Cumbria 31/05/2018 Detected Not detected 

14 Cumbria 20/06/2018 Not detected  Not detected 

19 Yorkshire 26/06/2018 Not detected  Not detected 

20 Yorkshire 01/06/2018 Not detected Detected 

24 Yorkshire 20/06/2018 Detected Detected 
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5.5.2 Faecal Egg Count Reduction Test (FECRT) 2018 

A previous FECRT survey had been carried out through a different project in 2013 and had 

identified triclabendazole (TBZ) resistance in farms (Coyne and others 2020) including four 

farms in the Cumbria Farmer Group (Farms 5, 7, 10 and 11).  

Many farmers had expressed interest in the FECRT to determine if TBZ resistance was present 

on their holding. Some had suspected they had resistance on their farm (but this had not been 

confirmed) and had ceased using TBZ. However, TBZ is an important flukicide as it can target 

the early immature stages of liver fluke and as such is the only one capable of treating acute 

fluke. By ceasing to use TBZ there was a risk of putting increased pressure on the other 

remaining flukicides. The FECRT was performed by the University of Liverpool and the 

protocol for the test can be found in Appendix IX. In summary, sheep to be tested should not 

have received any fluke treatment for 12 weeks beforehand. Two groups of 10 sheep are 

marked with a group identifying colour. Faeces are then collected from the 10 sheep in each 

group, and the sheep are dosed with TBZ. Where fluke eggs counted from this first collection 

were greater than 100, farmers were asked to gather the same two groups of 10 sheep and 

collect faecal samples 21 days later. Following successful treatment (if no resistance present), 

egg numbers should fall by at least 90-95%. The results were shared with researchers at the 

University to facilitate future collaboration with these farmers to assist with the development 

of lateral flow “penside” tests and a new liver fluke forecasting tool.  

In 2018, testing was carried out during August and September (Table 12). Only one farm had 

enough fluke eggs to warrant post treatment egg counts (farm 23). On this farm, the fluke 

eggs count increased post TBZ treatment indicating that there was lack of efficacy to TBZ. 

The summer of 2018 was dominated by warm, dry and largely sunny weather (Figure 12) and 

this reduced the risk of acute liver fluke incidents by reducing the number of infective stages 

of fluke on pasture. However, both NADIS and SCOPS reminded farmers that the hot weather 

would not necessarily kill off all the liver fluke parasites and the mud snails that are part of its 

complex life cycle. There could still be a risk of liver fluke later in the year if there was 

significant rainfall during the autumn. 

In 2019, farmers attempted the FECRT again but delayed testing until the late autumn and 

winter. Of the 7 farms who submitted samples, no eggs were detected at the first count 

therefore no second test was performed (Table 13). 

A final attempt to determine whether there was evidence of TBZ resistance was carried out 

in 2020. Again in 2020 there were insufficient egg numbers to conduct a FECRT (Table 14). 
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Table 12. Faecal Egg Count Reduction Test (FECRT) Results 2018 

 

Farm 
Number 

Region Date 

Pre TBZ 
treatment 
Group 1 
(eggs per 
gram) 

Pre TBZ 
treatment 
Group 2 
(eggs per 
gram) 

Post TBZ 
treatment 
Group 1 
(eggs per 
gram) 

Post TBZ 
treatment 
Group 2 
(eggs per 
gram) 

1 Cumbria August 2018 0 N/A N/A N/A 

7 (group A) Cumbria September 2018 19 12 N/A N/A 

7 (group B) Cumbria September 2018 15 19 N/A N/A 

8 Cumbria August 2018 5 26 N/A N/A 

11 Cumbria August 2018 0 N/A N/A N/A 

16 Yorkshire August 2018 0 N/A N/A N/A 

18 Yorkshire August 2018 1 N/A N/A N/A 

20 Yorkshire August 2018 0 N/A N/A N/A 

21 Yorkshire September 2018 1 N/A N/A N/A 

23 Yorkshire August 2018 228 515 1418 697 

24 Yorkshire August 2018 0 N/A N/A N/A 

 

 

  
 

Figure 12: Summer 2018 mean temperature anomaly compared to 1981-2010 expressed as % of 

the average for 1981-2010 and actual rainfall amount (right) 
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Table 13. Faecal Egg Count Reduction Test (FECRT) Results 2019 

 

Farm number Region Date PRE  TBZ 

treatment Group 

1 (eggs per gram) 

PRE TBZ 

treatment Group 

2 (eggs per gram) 

1 Cumbria September 2019 No eggs detected N/A 

6 Cumbria November 2019 No eggs detected N/A 

12 Cumbria December 2019 No eggs detected N/A 

16 Yorkshire December 2019 No eggs detected N/A 

18 Yorkshire December 2019 No eggs detected N/A 

21 Yorkshire December 2019 No eggs detected N/A 

24 Yorkshire December 2019 No eggs detected N/A 

 

Table 14. Faecal Egg Count Reduction Test (FECRT) Results 2020 

 

Farm number Region Date PRE TBZ 

treatment Group 

1 (eggs per gram) 

PRE TBZ 

treatment Group 

2 (eggs per gram) 

12 Cumbria February 2020 1 6 

16 Yorkshire October 2020 No eggs detected N/A 

15 Yorkshire January 2020 22 10 

24 Yorkshire March 2020 No eggs detected 4 

 

 

Discussion on FECRT 

During early discussions about this project farmers were keen to learn how they might better 

manage liver fluke on their hill farms. In Box 1, the epidemiology of liver fluke is presented, 

as described by SCOPS. 

APHA use a coding system for diagnoses of disease from submissions to their network of 

centres providing postmortem examinations and diagnostic testing. These include APHA 

Veterinary Investigations Centres, SRUC Disease Surveillance Centres and a network of 

Universities in England and Wales. More information about APHA’s scanning surveillance and 

diagnostic services is available on Vet Gateway (http://apha.defra.gov.uk/vet-

gateway/surveillance/index.htm). A full explanation of how data is analysed is provided in the 

annexe available at https://www.gov.uk/government/publications/information-on-data-

analysis.  

http://apha.defra.gov.uk/vet-gateway/surveillance/index.htm
http://apha.defra.gov.uk/vet-gateway/surveillance/index.htm
https://www.gov.uk/government/publications/information-on-data-analysis
https://www.gov.uk/government/publications/information-on-data-analysis
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The APHA VIDA coding system recognises two presentations of liver fluke disease in sheep. 

Acute Fasciolosis is where there is evidence of recent infection with liver fluke and manifests 

with the presence of large numbers (>1000) of immature trematodes (Fasciola hepatica) 

which may be visible in the liver parenchyma causing a characteristic clinical syndrome in 

sheep. Chronic Fasciolosis is where there is evidence of chronic infection with either (a) 

demonstration of trematode parasites in liver, (b) presence of fluke eggs in faeces, (c) positive 

coproantigen ELISA or (d) histopathology. APHA scanning surveillance had identified that in 

some years disease potentially leading to deaths in sheep due to liver fluke were significantly 

higher. In Figure 13, increases can be seen in diagnoses of acute fluke during the years 2012 

and 2017. When seasonality is shown, these increases during 2012 and 2017 were appearing 

to towards the end of September and peaking in December (Figure 14). Combining the data 

as a count of diagnoses of acute and chronic fluke for the years 2002 – 2020 we can see the 

Box 1. The epidemiology of Liver Fluke (SCOPS) 

 

The hatching of fluke eggs and the multiplication of snails depend on adequate moisture and 

temperatures greater than 10ºC. Such conditions usually occur from May to October in the UK 

although patterns have been changing in recent years. The incidence of fasciolosis is highest in 

years when rainfall is above average during May, June and July. The epidemiology of liver fluke is 

often viewed as the result of two distinct cycles of snail infection and pasture contamination. 

• Summer infection of snails: In wet summers, snail populations multiply rapidly and snails 

are invaded by hatching miracidia from May to July. If wet weather continues, the snails 

shed massive numbers of cercariae onto pasture during July to October. Conversely, if 

the climate in May and July is dry or cold, fewer snails appear, fewer fluke eggs hatch 

and levels of contamination in the autumn are much lower. Clinical fasciolosis resulting 

from summer infection of snails arises usually from ingestion of large numbers of 

metacercariae over a short period of time in July to October. 

• Winter infection of snails: Less commonly, snails can become infected in late summer or 

early autumn and development within infected snails is delayed as the snails become 

dormant and hibernate. The cercariae are then not shed onto the pasture until the 

following spring. This can produce an initial and significant infection in herds or flocks in 

the spring. 

Fasciolosis 

Liver fluke disease in sheep occurs in three main clinical forms – acute, subacute and chronic 

fasciolosis. Which form occurs depends on the numbers of infective metacariae ingested and the 

period of time over which they are ingested. Recent milder winters and wetter summers have 

seen changes patterns in parasite epidemiology and reported disease with earlier seasonal 

reports of acute disease. 
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diagnoses of fluke beginning to increase from August, rising to a peak in January then reducing 

over the spring months (Figure 15). 

 

 
 

Figure 13. Incidents of acute liver fluke as a % of diagnosable submissions 2009 – 2021, Great Britain 

 

 
 

Figure 14 Seasonality of acute liver fluke 2009 – 2021, Great Britain 

 

 
 

Figure 15. Acute Liver fluke submissions diagnosed by month for 2009 – 2021, Great Britain 

 

The management of hill sheep means that they are gathered and brought off the hill at certain 

times of the year and often at these gathers, sheep receive routine treatments. However, 

giving a sheep that is not infected with liver fluke a treatment for liver fluke is inappropriate. 

There is no residual effect so treatments with flukicides are not protective. Parasite forecasts 

are available to help farmers predict when weather conditions may be conducive to snail 
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population multiplication and shedding of cercariae onto pasture. These forecasts are 

regional but conditions can vary from valley to valley, hill to hill and farm to farm. Reports of 

risk of liver fluke in a region may encourage farmers to treat sheep – on some occasions this 

is necessary but sometimes is inappropriate. Proof of actual infection would allow for more 

targeted use of treatments.  

 

 

Figure 16 Mean temperature 1981-2010 anomalies for 2017 (left); Rainfall amount 1981-2010 

anomalies 2017 (right). 

 

 
Figure 17 Mean temperature 1981-2010 anomalies for 2018 (left); Rainfall amount 1981-2010 

anomalies 2018 (right) 

 

Following an increase in sheep deaths due to fluke in 2017, the farmers in the groups were 

concerned that 2018 might also lead to increased liver fluke infections. The spring of 2017 

was warmer and the summer wetter as shown in Figure 16, which was more conducive to the 

multiplication of snails and survival of cercaria on pasture. Whereas in 2018, the first part of 

spring was cooler than average and the summer drier (Figure 17). As a consequence, liver 

fluke risk was not as great. This impacted on the test results resulting in the lack of eggs found 

in the 2018 Faecal Egg counts and the attempts to carry out FECRT in 2018. A dry summer 

would have impacted on some snail populations and levels of fluke infections would have 
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reduced. In effect this creates a natural break. If liver fluke treatments can be better targeted 

to infected sheep, this will reduce resistance development pressure and be financially better 

for farmers.  

The drier conditions were good for the sheep but meant that the project aim of looking for 

TBZ resistance using the FECRT was hampered.  Only one farm (number 23) was able to 

properly investigate and was found to have lack of efficacy to triclabendazole. 

5.5.3 Coproantigen test 

The time taken for development of egg laying adult fluke can be months after infection. In 

addition, eggs may only be excreted intermittently in the faeces of the sheep. Testing using 

FEC test may only become positive at 9–15 weeks post infection (Gordon and others 2012b) 

This can lead to false negative results to a FEC in sheep which are infected. 

The coproantigen test is an enzyme-linked immunosorbent assay (ELISA) test which can 

detect antigen from a single liver fluke parasite. Infection can be detected from 5 weeks post 

infection which is considerably earlier than FEC. It can also be used as an alternative to the 

FECRT, as a coproantigen reduction test (CRT, Box 2). 

 

The farmers were offered the opportunity to use the coproantigen test to monitor the 

presence of infection. They were advised to collect faecal samples from 10 sheep to indicate 

whether there was current infection and, by marking those individuals, they could also be 

retested post TBZ treatment to test for efficacy. Of the 10 farms who used the coproantigen 

test in 2019, two farms identified lack of efficacy where the mean % positivity had increased 

(farm 6) and the other where the mean % positivity had reduced by 85% so lack of TBZ efficacy 

was suspected/confirmed (farm 23) (Table 15). On farm 6, the farmer has suspected that 

there was lack of efficacy to triclabendazole so had treated the whole flock with closantel. 

Of the 7 participating farms that used the coproantigen tests during 2020, 3 farms used the 

test during spring, autumn and winter to determine if fluke was present but in all 7 farms no 

evidence of fluke was detected (Table 16). An additional farm (Farm A) was recruited to 

explore if TBZ lack of efficacy could be identified using the coproantigen test as an indicator 

Box 2. Coproantigen reduction test (SCOPS) 

 

Collect 10 individually identified faecal samples before treating animals with a flukicide. Treat using 

best dosing practice and, two weeks post-treatment, collect individually identified faecal samples 

from the same 10 animals. This test can be used to assess TBZ efficacy at times of year when the 

liver fluke burden is likely to consist of late immature/adult flukes. If treatment has been 

successful, the mean percentage positivity should ideally fall by at least 90%. 
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pre and post treatment. The results increased for the animals tested indicating that the TBZ 

treatment had not been effective and thus lack of efficacy of TBZ was likely. 

Table 15. Coproantigen test results, 2019 

Farm number Region Month Result 

1 Cumbria March Negative 

6 Cumbria March Positive 

6 Cumbria April Positive and increased  

6 Cumbria August Negative 

7 Cumbria October Negative 

12 Cumbria September Negative 

16 Yorkshire January Negative 

18 Yorkshire February Negative 

18 Yorkshire September Negative 

19 Yorkshire February Negative 

21 Yorkshire January Negative 

23 Yorkshire February Positive 

23 Yorkshire March Positive reduced 85% 

27 Yorkshire February Negative 

 

Table 16. Coproantigen test results, 2020 

Farm No Region Month Result 

1 Cumbria February 2020 Negative 

6 Cumbria October 2020 Negative 

6 Cumbria November 2020 Negative 

8 Cumbria October 2020 Negative 

8 Cumbria November 2020 Negative 

8 Cumbria January 2021 Negative 

10 Cumbria September 2020 Negative 

12 Cumbria October 2020 Negative 

12 Cumbria November 2020 Negative 

12 Cumbria December 2020 Negative 

18 Yorkshire March 2020 Negative 

20 Yorkshire September 2020 Negative 

A 1 Cumbria 24/12/2020 Positive 

A 1 Cumbria 05/01/2021 Positive and increased 

A 2 Cumbria 24/12/2020 Positive 

A 2 Cumbria 05/01/2021 Positive and increased 
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5.5.4 Serum antibody detection - ELISA test 

Serum antibody detection ELISAs are a valuable tool in monitoring exposure in lambs in their 

first grazing season. Ideally, samples are collected from 10 to 20 lambs per management 

group weekly, fortnightly or monthly, from late summer until seroconversion is identified. 

Lambs will seroconvert two to four weeks following infection, thus a positive antibody test in 

these sentinel animals can be used to target treatment in the rest of the flock. Serum 

antibodies persist following treatment, so testing serum from older sheep is less informative 

for planning treatment regimes.  

A suitably trained person, most frequently a veterinary surgeon, is required to collect the 

blood samples for testing. The project had planned to use veterinary students to assist with 

the blood testing, however this was not possible. Some challenges arose when using this test. 

Some of the farmers were reluctant to pay for the vet to visit the farm to sample the sheep, 

although some were prepared to take sheep to the veterinary practice for sampling. The need 

to repeatedly test weekly or fortnightly for sheep that are not easily accessible was a problem, 

so the farmers were advised to select sentinel animals from the group for sampling if possible. 

Samples had to be posted to the laboratories, which do not perform the test daily so there 

can be a delay in getting results. Rather than waiting for the results, some farmers opted to 

treat animals. 

Assistance with test interpretation to determine when animals need to be treated is required. 

This is especially important on those holdings where TBZ resistance has been confirmed.  

Farmers worked closely with their own vets to discuss the options. Where there is TBZ 

resistance, the alternative treatments are only effective against later stages of flukes so the 

correct time to treat after receiving a positive ELISA results needs to be carefully determined. 

Best practice suggests collecting samples from 10 – 20 lambs each time. This is time 

consuming and tests are expensive. A compromise was reached for testing at least 6 animals 

from a management group. 

In 2020, ten farms participated in serum ELISA testing (Table 17). The earliest detection of 

fluke antibodies was in Cumbria on Farm 8 on the 2nd October followed by Farms 10 and 11 

(a TBZ resistant farm) on 5th November and Farm 12 on the 22nd December. In Yorkshire only 

one farm (17) detected Fluke antibodies and this was on 12th October. 

This indicated that in 2020 the emergence of Fluke was later than expected by the farmers, 

and those farmers who were testing animals were able to delay treatments until the winter 

thus saving time and money. 
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Table 17. Liver fluke serum ELISA results, 2020 

 

Farm Test 1 Test 2 Test 3 Test 4 

 Date Result (no. 
positive/no. 
tested) 

Date Result (no. 
positive/no. 
tested) 

Date Result (no. 
positive/no. 
tested) 

Date Result (no. 
positive/no. 
tested) 

6 05/10 0/6 14/10 0/6 03/11 0/6   

8 02/10 1/6 15/10 0/6 19/11 0/6 25/11 0/6 

10 05/11 2/6         

11 07/10 0/12 05/11 1/6      

12 12/10 0/12 24/11 0/6 22/12 2/6   

17 12/10 1/12         

18 12/10 0/12 14/12 0/6      

19 12/10 0/12 13/11 0/6      

20 05/10 0/12 10/11 0/6 21/12 0/6   

24 12/10 0/12 11/11 0/12 14/12 0/12   

 

 

5.6 Project evaluation 

5.6.1 Farmer interviews 

The two MSc students carried out interviews with a total of 19 farmers, 10 from the Cumbria 

group and 9 from the Yorkshire group. Qualitative analysis of the interview transcripts was 

carried out and some of the main themes are described below. 

We are managing fluke better, even though the climate is favourable for fluke 

Most of the farmers felt that fluke was less of problem, partly due to the recent drier weather, 

although they knew that the weather could change and liver fluke could become a problem 

again, but also because they were managing it better. 

“I think you know, our management has got better, but the issue definitely hasn’t, the 

problem hasn’t become any less, without a doubt. I would say it’s probably worse 

because of the mild wet winters… I just think the climate is getting wetter with us 

where we are, so that is going to impact on the fluke definitely.” [Farmer C7.] 

The hill farming system restricts the use of diagnostic tests and dosing at optimum times 

While the farmers were becoming more engaged with diagnostic testing and more aware of 

the benefits during the course of the project, but the hill farming system made testing 

challenging. The sheep are gathered off the fell at certain times of the year.  
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“We have certain days in the year, the draft gather, the tup gather, the lambing 

gather, the clip gather and those are the gathers that we have to obey and go 

on…we need to gather them all up in one… we all go together as a team.” [Farmer 

C8]. 

However, these do not necessarily fit with the best time for testing and dosing. 

“It’s kind of a balance of when best to give something, also what practically fits in 

with how you run your farm as well. Sometimes the ideal time to give something 

doesn’t just fit in with when you will be gathering to do shearing, weaning lambs or 

you know, it would mean possibly better a week earlier or later, but of course it’s not 

practical to do that.” [Farmer C6]. 

The delay between submitting samples and receiving the results meant that the sheep had 

returned to the fell before the results were received, so it was too late to make a decision 

and take action. 

“A lot of the time we gather them and try and have them do what we need to do with 

them and turn them back within a day or two days, so from that point of view of 

testing them or working out what’s up with them, we don’t have that sort of time 

frame to work something out and act on it, a bit of its like guess work.” [Farmer C12].  

The impact of environmental schemes on fluke 

Some environmental schemes are beneficial for fluke control. The requirement to fence off 

wetland areas reduces the access of sheep to high fluke risk areas. 

“The whole farm is an agri-environment scheme; I suppose we are managing the land 

for the environment as much as anything…we haven’t historically fenced off wetland 

areas, but we are going to now for wetland birds and wading birds...” [Farmer C7] 

But schemes that aim to increase wetlands will increase fluke risk. 

“We are now being paid to take the drains out and re-wet it... I would say that the 

land is not going to get any drier, the land is going to get wetter because that is what 

we are actively encouraged to do...” [Farmer C7] 

Living with triclabendazole resistance required diagnostic testing and strategic dosing 

The group had encouraged the farmers to use diagnostic tests to assist with using the 

correct product at the right time. 
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“Being able to dung sample sheep at different times … backs up what you are doing a 

bit and helps you understand things more, and know that you are giving things when 

you should be giving them …. not giving drugs unnecessarily.” [Farmer C6]. 

“I am converted to testing now – even if I have to pay for it. You can’t have too much 

information.” 

Some farmers had managed to avoid some of their routine dosing. 

“I have gotten away with not dosing a group or two groups of sheep because of the 

testing of it.” [Farmer C12] 

Cutting out unnecessary doses of flukicide had reduced their costs. 

“A lot of people have actually cut out a dose which is saving them money, saving 

them time and that’s all down to the being a part of the group” [Farmer C8 A] 

Avoiding unnecessary dosing, also was beneficial for avoiding build up of resistance to 

flukicides. 

“We were four treatments a year and last year we moved down to three… better in 

the sense that you are not over using one drug and building resistance unnecessarily 

really.” [Farmer C6] 

The farmer groups brought the farmers together to share ideas 

In general, the members of the farmer groups found that they had benefited from their 

participation, through sharing knowledge and experiences with other farmers, vets and 

specialists. 

“The knowledge transfer between farms is invaluable… science and knowledge from 

farmers is a good thing to base our management practices on.“[Farmer C10] 

In particular, discussing problems and solutions with other farmers was very useful to get 

ideas on what could work for their own farm. 

“Getting ideas and discussing it with other people is really good because you can tell 

them how you do it, see how they do it, and compare.” (Farmer C15) 

“I have learnt a lot from the group with the discussions with all the other farmers and 

how they treat things.” [Farmer C8 B] 
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“It’s nice to know you are not the only one thinking the same way and its 

reconfirming decisions we have taken, that we are not far off the mark as other 

people are doing similar things.” [Farmer C7] 

5.6.2 External evaluation 

An external evaluation for the project was published by Dr Sue Tongue, from the specialist 

Epidemiology Unit, SRUC. You can find a link to the external evaluation here: 

HillSheepHealthNorth_project_evaluation_report_FINAL.pdf 

6. Building bridges between research and agricultural industry 
 

The Participatory Epidemiology approach has been used extensively in the developing world 

to control animal disease for example, the eradication of rinderpest in Africa. The approach 

had not been widely used in the developed world, but it is recognised that farmers knowledge 

and experience is invaluable particularly in local rural communities. By taking this innovative 

approach and implementing it in the Cumbrian and Yorkshire Dales uplands, by enabling 

farmers to identify the most pressing disease, design their own framework to tackle it, and 

providing resources, evidence and a tool to track the treating of the flock through the phone 

app, this has enabled the farmers to use research and technology and narrate their own 

journey through finding their own solutions. Throughout the process, farmers were able to 

engage with key research specialists with a focus on liver fluke disease who were able to 

empower farmers to further understand the complex nature of the disease and see first-hand 

how frequent testing can change their decision-making process to treat. 

Historically, the interaction between vets and sheep farmers is relatively poor, but the project 

created opportunities to bring vets and farmers together to strengthen their relationships 

with both parties adding value and benefiting from the discussions.  

Collaborating directly with researchers at the University of Liverpool brought the farmers into 

direct contact with experts in this area. The farmers benefitted from the most up to date 

research, advice and developments. The University benefitted from identifying farms where 

TBZ lack of efficacy had been identified and were able to engage with these farms further in 

research projects. This included the provision of suspected TBZ resistant flukes that could be 

used in experiments and the identification of farmers willing to engage in trialling new tools 

including the pen-side lateral flow test and the development of a fluke early detection system, 

which is being developed by the University of Liverpool in collaboration with Farming Online, 

to predict when liver fluke could be present in the area. This new system will be more specific 

than others currently available to farmers and they were able to share this with the farmers 

https://www.hillsheephealthnorth.co.uk/wp-content/uploads/2021/11/HillSheepHealthNorth_project_evaluation_report_FINAL.pdf
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taking part in this project. The detection system will use satellite, computer modelling and 

the weather system to give more accurate predictions to localised areas.  

The development of the mobile phone App demonstrated that farmers are willing and 

capable of recording data that can be used to inform decision making and to identify potential 

cost savings. The App was simple to use and adopted by the farmers. The bespoke design, 

focussing on a single topic to address a predetermined problem, offers potential for the 

development of similar simple applications. The mobile phone App was easy to use, real time 

and accessible in the field and could be used to update farm medicine records when back in 

the office. The App was also able to capture use of ectoparasitic treatments (for Sheep scab, 

lice and ticks). The App has been shared with the group delivering the RDPE funded project 

on sheep scab for assessment on how it might benefit that project. 

In addition to the bridges built with the farming community, there have also been links made 

with the Sustainable Control of Parasites in Sheep (SCOPS), an industry led group that works 

in the interest of the UK sheep industry. The SCOPS group was formed to develop sustainable 

strategies for parasite control in sheep, facilitate and oversee the delivery of these 

recommendations to the industry and ensure that new research and development is 

incorporated to refine and improve advice given to the sheep industry. The project raised 

awareness of SCOPS and signposted the farmers to the SCOPS advice. SCOPS met with the 

farmer group and listened to their feedback on the website design and content. Farmers have 

also benefitted from the informative infographic videos produced by the Moredun Research 

Institute. 

The participatory approach itself can be adapted to other livestock sectors and identify 

different diseases to tackle. By using this approach, you are bringing in research and expertise 

to work with the farmers on the ground who are dealing with disease first-hand. This is an 

invaluable approach as it brings the right knowledge to the farmers and rural communities 

where it is most needed in a timely fashion. It reacts to the needs of those farmers who have 

been empowered to tackle the disease which most impacts their farms at the time and builds 

further connections with researchers and specialists for future activities.  

The Yorkshire Agricultural Society and the Farmer Scientist Network are exploring ways in 

which the project may be able to continue. There may also be future opportunities to explore 

with Defra and UKRI in reference to the animal health pathways and peer-to-peer learning.  

 

7. External project benefits 
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During the development of the project there was great interest from other farmer groups in 

South Yorkshire and Derbyshire who were keen to take part, but the complexity of the RPA 

project requirements were such that it was not possible to expand the group. Greater 

flexibility would be a benefit in the future. Nevertheless the project findings and the website 

links have been shared through dissemination by the Farmer Network and Yorkshire 

Agricultural Society. We have also been able to promote the results through the final webinar, 

made a short summary film and provide this final report which will inform farmers further 

afield in the Northwest, Northeast and Wales. Farmers in Europe through the EIP-Agri 

Programme will also benefit from the implementation of project that could be applied across 

different industry sectors within livestock. The final report will be made available via the EIP-

Agri website. As the data will be openly published, findings from these trials are likely to be 

of interest to universities, commercial businesses, farmers and research organisations.  

It is hoped that the findings from this project, showcasing an innovative participatory 

epidemiology approach, can help tackle on-the-ground management of livestock disease and 

could be used to inform future policy makers in Defra to use this as an opportunity to build 

on its success. In addition, it is hoped that the model of the EIP-AGRI programme could be 

seen as ‘best practice’ for open innovation to improve livestock and agricultural practices in 

the future.  

The project team have raised awareness of this successful approach to the Defra Future 

Farming Team as a potential beneficiary for funding through the new farming support 

schemes – the Animal Health Pathway. 

This project has also demonstrated the value of the Farmer Networks in operational delivery. 

The Networks are well established, farmer-led and trusted and have the potential to deliver 

even more if adequate funding and support is available. 

 

8. Conclusions  
 

Farmer-led operational groups are effective for promoting sustainable farming 

This project has demonstrated how bringing hill sheep farmers from across Cumbria and 

Yorkshire together in a participatory approach has increased their understanding of a complex 

disease and enabled them to make informed decisions that have protected the health and 

welfare of their sheep, reducing the potential for development of resistance to a limited 

number of chemicals available for the treatment of liver fluke. They have been provided with 

the tools to make informed decisions that have led to significant cost savings in time, labour 
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and medicines. It is the participatory approach that has given farmers greater control in a 

bottom up approach rather than simply being lectured to. It is this format that would lend 

itself to improving farmer engagement for a number of different topics not just diseases. 

While the farmers in the group have made a number of changes to the way that they manage 

liver fluke, there is still scope for further improvement. It is recommended that through The 

Farmer Network (Cumbria/Yorkshire), support to the current Cumbria and Dales farmer 

groups should be continued, inviting new interested farmers to join and learn from the 

experiences of the current members, and forming new local groups. Some key issues to 

continue to explore are the costs and benefits of diagnostic testing and strategic dosing, 

versus routine dosing which may be ineffective. The groups would build on the progress 

already made in fluke management by introducing newly available technology being field-

tested by University of Liverpool – fluke risk forecasting combined with fluke antibody lateral 

flow test.  

It is recommended that this approach could be adapted to address other key disease 

problems that are priorities for farmers and of national interest, and form new farmer groups 

focussing on these issues, such as anthelmintic resistance, antimicrobial resistance, ticks and 

tick-borne disease, sheep scab, iceberg diseases, abortion or lameness. Based on interest 

from other Farmer Networks from other areas, The Farmer Network could collaborate with 

those networks to replicate the formation of farmer groups focussing on priority disease 

problems, building on lessons learned from the initial project. 

Strengthening relationships between hill sheep farmers and their vets 

Greater engagement between farmers and their vets must be developed to allow exchange 

of knowledge and ideas. While this already occurs through the requirements of Assurance 

schemes, only around 50% of sheep farmers are members of these schemes. Successful Flock 

Health clubs provide a format for farmer engagement and involvement of Farmer Networks 

may enable the development of wider groups to promote the benefits of testing, to identify 

triclabendazole resistance, to support decisions on when to dose, avoiding unnecessary 

doses, saving money and reducing pressure on flukicides. 

Mobile phone applications are valuable for on-farm data collection 

The project has demonstrated the willingness of farmers to use a simple mobile phone 

application. Greater use of these, if designed with farmer input for ease of use, can benefit 

farmers in on-farm recording of simple accessible data. The App created for this project was 

not expensive (£14,000) and the development of other bespoke Apps needs exploration. The 

continued use of the App that was developed by the group should be supported, with 

adaptations to address data requirements for other important livestock problems. 
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Sentinel surveillance using serum ELISA for fluke infection is valuable to guide strategic 

use of flukicides 

Fluke forecasting is key to determining when to treat sheep for fluke in order to prevent 

overuse, inappropriate treatments and development of resistance. Climate forecasting can 

provide a rough guide but tends to be regional, and differences can be much more localised 

as demonstrated during this project.  

Sentinel testing using the serum ELISA test was the most useful approach for fluke, but 

sampling needs to be repeated frequently and can be costly as it involves a veterinary surgeon 

to take the blood samples. Notwithstanding, this approach could be valuable if a cooperative 

of farmers worked together to share the cost of testing and results. One veterinary group has 

trialled this (https://xlvets-farm.co.uk/fluke-sentinel) but this could be expanded to target 

farms in specific areas of greatest concern. It is possible that this approach could be adopted 

by APHA Scanning Surveillance. 

 

9. Project dissemination 
 

As part of the project, dissemination of information was key on several levels. From a farmer 

level, where knowledge was required to improve understanding and help make better 

decisions on farm. At regional stakeholder level, where engagement across different farming 

communities to encourage peer-to-peer learning, collaboration and build on future 

engagements. There was also activity to be done in raising awareness with key national 

stakeholders to improve links and inform future policy decisions. The operational group 

addressed these by offering a range of activities, including face-to-face meetings, evening 

group meetings, Zoom calls, making available all resources on our website, attending/ 

speaking at industry events, and creating information flyers about the project. To see a 

detailed breakdown of dissemination activities, please see ‘Appendix IV Dissemination 

activities’. To view the final webinar, video and results of the project, visit the project website: 

www.hillsheephealthnorth.co.uk.  
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11. Appendices 
 

Appendix I Operational Group Members 

Dr Amanda Carson, Government Vet, and current Veterinary Investigation & Surveillance Lead for 

APHA. Within the project, Amanda will be acting as the Chairperson of the Management Team 

heading up the overall project acting on behalf of the group. 

Dai Grove-White, Lecturer and Farm Vet, University of Liverpool. Within the project, Dai will be joint 

Academic Lead with Bryony Jones. 

Dr Bryony Jones, Research Associate specialising in Participatory Epidemiology, Royal Veterinary 

College (RVC). Within the project, Bryony will be joint Academic lead with Dai Grove-White.  

Richard Findlay, Hill Sheep Farmer. Within this project, Richard will act as a specialist advisor to the 

project. 

Holly Jones, Secretariat to the Farmer-Scientist Network based at the Yorkshire Agricultural Society. 

Within this project, Holly will be act as the Project Coordinator. 

William Rawling, Hill Sheep Farmer. Within this project, William will act as a specialist advisor to the 

project. 

Kate Gascoyne, Farmer Network Coordinator, the Farmer Network. Within this project, Kate will act 

as the Hill Sheep farming lead. 

Carol Moffat, The Farmer Network Yorkshire Dales Coordinator. Within this project, Carol will act as 

the Hill Sheep farming coordinator. 

 

 

Appendix II Terms of reference for the operational group 

You can find the terms of reference of the Hill Sheep operational group on the website here: 

https://www.hillsheephealthnorth.co.uk/team/ For a signed copy of the terms of reference please 

contact the Rural Payments Agency or the Yorkshire Agricultural Society.  

 

 

 

  

https://www.hillsheephealthnorth.co.uk/team/
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Appendix III Individual Farmer Reports of Mobile Phone App data 

Farm X Flukicide usage from 2017 – 2020 

Using the App data you have entered during this period, we have constructed some graphs showing 

number of doses administered by drug class and season. We have not included doses recorded as 

specifically administered for worms.  To help in interpretation of your farm data, we have included 

some information on best treatment times and drugs to use. 

Fluke Life Cycle 

 

In the following sections, we have defined the seasons as follows 

Winter: December - February 

Spring: March - June 

Summer: July - August 

Autumn: September - November 
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Drug efficacy for killing different ages of Liver Fluke 

 

The recommended treatment times are: 

• Late winter dose to kill adult flukes.  This will help reduce contamination with fluke eggs during 

spring and summer period.  

• Spring dose to kill any adult flukes that may be present as a result of infection acquired after the 

late winter dose. 

• Late summer/Autumn/early winter dose(s) to kill young migrating fluke and prevent Acute Fluke 

which kills sheep.  Whether these doses will be required and their timing is very dependent on risk.  

Blood sampling monthly from late summer onwards is a useful aid for determining whether and 

when these doses are required. 

Drug choices for these doses 

• To kill adults (Winter & Spring).  Any flukicide will kill adults; SCOPS recommendations are that 

Albendazole is used for Spring treatment, whilst Closantel is recommended for winter dose.  

Triclabendazole should NOT be used at these times due to the risk of resistance development 

• To kill young migrating fluke (Late summer/Autumn/early winter dose(s)). Triclabendazole should 

be used unless you have Triclabendazole resistance.  If there is Triclabendazole resistance present, 

treatment of acute fluke is problematic and the next best option would be dosing with Closantel. 

Consult your vet.  
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Your farm data is presented in three graphs 

• Graph 1. Flukicide use by season 

• Graph 2. Whether the Flukicide administered at that time was in line with SCOPS 

recommendations 

• Graph 3. Whether the treatment was likely to be effective for the type of fluke present at the time 

of dosing. Of particular concern was the use of albendazole in autumn which would have no effect 

on migrating fluke so would be ineffective for treatment of acute fluke 

Since there is generally no justification for routine fluke treatment during the summer months – all 

summer treatments have been classified, for analysis purposes, as “SCOPS: not recommended” and 

as 'Not effective' However, depending on climate and risk forecasts, it is possible that acute fluke 

may occasionally present in late summer, in which case treatment with Triclabendazole is required. 

Graph 1. Flukicide use on your farm, by year, season and flukicide group 
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Graph 2. Flukicide use on your farm, as per SCOPS recommendations 

 

Note: If this graph indicates that flukicides have been used recently that were not in line with SCOPS 

recommendations, we recommend that you discuss this with your vet in relation to the particular 

situation on your farm to decide whether or not there is a need to change what flukicide you are 

using and when. 
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Graph 3. Flukicide use on your farm, by efficacy against types of fluke present at 

the time of dosing 

 

Note: If this graph indicates that the type of flukicide used and/or time of year have meant that the 

flukicide has been ineffective for the types of fluke present at the time of dosing, we recommend 

that you discuss this with your vet in relation to the particular situation on your farm to decide 

whether or not there is a need to change what flukicide you are using and when. 
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Estimated costs of flukicide treatment: 2017 - 2020 

The following costs are estimated based on your App data entries and retailer 2021 price lists.  Since 

the exact type of animal (ewe or lamb) was not always specified, we have estimated cost based on 

treating a 45 Kg sheep. We have also estimated the costs of treatments deemed as 'ineffective' as 

described above 

Year Number_of_dosing_events Cost_in_£ 

2017 5 1,574.49 

2018 5 2,114.76 

2019 5 2,243.82 

2020 5 1,875.57 

Potential financial losses associated with dosing with the wrong drug or at the 

wrong time 

Using the definitions described above, we have estimated the potential financial losses associated 

with incorrect drug use or timing of treatment (ineffective) and have plotted them out in the chart 

below. 
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Best practice for liver fluke control 

Use all the available tools to determine your fluke status - forecasts, laboratory tests, on-farm 

postmortems and abattoir feedback. 

If you are suspicious that you may have Triclabendazole resistance, carry out a Faecal Egg Count 

Reduction Test (FECRT) in conjunction with your vet.  Contact your local APHA laboratory for advice. 

Use the correct drug for the time of year.  Only use Triclabendazole in Late summer/Autumn/early 

winter for treatment of acute fluke.  Use other drugs e.g. Albendazole, Closantel for control of adult 

fluke. 

When bringing in new animals to your farm, quarantine, test and treat purchased animals.  Consult 

your vet for assistance in designing a quarantine protocol for your farm. 

The Liverpool Fluke Plan 
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Appendix IV Dissemination activities 

Please see section 5.7 ‘Dissemination’ for an overall summary of the project dissemination activities. 

Below are provided further details of the dissemination that took place during the project.  

Meetings held with Farmers to introduce Hill Sheep Health North project, 22nd & 23rd January 2018 

With special thanks to The Farmer Network, the first two farmer meetings held with farmers at 

Askrigg, Yorkshire and Newton Rigg, Cumbria, were a great success introducing the Hill Sheep Health 

North Project to the farming community. 

Both groups were asked to identify key parasite problems, how they identify the problems and deal 

with the issues and how can farmers develop a better understanding of what to do. 

Diseases identified included: Ticks, Foot rot – CODD, pneumonia, scab, lice, and Parasitic 

Gastroenteritis to name a few. The groups discussed current flock treatments, how they record data 

now and next steps for the project. 

 

First Cumbria meeting, Newton Rigg 

Farmers share Liver Fluke management routines, 1st April 2018 

Hill farmers in the Cumbria and Yorkshire Dales groups have shared their liver fluke management 

routines and many have completed questionnaires with more details as the Hill Sheep Health North 

project starts to gain traction. 

Some farmers will complete these after lambing and then will start to use the prototype phone App 

to help gather data about ongoing treatments. We plan to have on-farm meetings at the start of June 

for further discussion and to iron out any issues with using the App. 
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Hill Sheep Health North website launched, 14th April 2018 

The Hill Sheep Health North website has been launched in April 2018.  

 

 

Phone application to track Liver Fluke disease launched, 8th May 2018 

The initial phone application which will support the data gathering process for Liver Fluke disease has 

now been developed and installed. The phone application will be rolled out farmers to begin data 

recording. It has been tested on latest iPhone and Android mobile devices. The app can support data 

recording without the need for internet access. Users can synchronise when online later. Captured 

data can be exported into excel for project analysis. 
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Event to showcase EIP-Agri across Europe, York, 20th, & 21st June 2018 

Kate Gascoyne, Carol Moffat (The Farmer Network) and Holly Jones (YAS) presented at the EIP-Agri 

event in York on the 20th and 21st June. The event aimed to build on recent announcements that the 

Government wants to help farmers deliver sustainable food production and to enhance our 

environment. It showcased examples of upcoming projects and highlighted the support available to 

assist farmers wanting to use innovation to grow their business. 

To view the agenda and presentations, visit: Event to showcase EIP-Agri across Europe, York, June 

2018 - Hill Sheep Health North 

Promotion of new liver fluke animation published by The Moredun Institute, July 2018 
 
The Moredun Foundation have a series of useful animations, one in relation to Liver Fluke, called ‘Fight 

the Fluke’. The animation was funded by the Moredun Foundation and AHDB. You can watch the 

animation here: https://youtu.be/ztylSqFuatU This was promoted to the farmers participating in the 

project as part of their knowledge exchange.  

Liver Fluke talk presented by Iain Richards, Veterinary Ecologist at this year’s 160th Great 

Yorkshire Show, July 2018 

Iain Richards MRCVS, Veterinary Ecologist, Cumbria joined by Joanne Briggs, Communications 

Manager and Policy Manager for England, National Sheep Association and Dr Amanda Carson 

from APHA to speak directly to farmers about an environmental approach to controlling Liver fluke. 

Attendees included UK and European farmers with a congregation from Hungary who suffer similar 

issues. You can download Iain Richard’s presentation titled: ‘Liver Fluke - Options for Environmental 

Control’ here: Liver Fluke talk presented by Iain Richards, Veterinary Ecologist at this year's 160th 

Great Yorkshire Show - Hill Sheep Health North  

 

Liver fluke talk at the 160th Great Yorkshire Show 2018 

 

https://www.hillsheephealthnorth.co.uk/timeline/event-showcase-eip-agri-across-europe/
https://www.hillsheephealthnorth.co.uk/timeline/event-showcase-eip-agri-across-europe/
http://www.moredun.org.uk/
https://youtu.be/ztylSqFuatU
https://www.hillsheephealthnorth.co.uk/timeline/liver-fluke-talk-presented-iain-richards-veterinary-ecologist-years-160th-great-yorkshire-show/
https://www.hillsheephealthnorth.co.uk/timeline/liver-fluke-talk-presented-iain-richards-veterinary-ecologist-years-160th-great-yorkshire-show/
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Composite faecal egg count reduction tests, September 2018 

In August and September, farmers sent faecal samples from their flocks into Liverpool University for 

the standardised composite faecal egg count reduction tests (FECRT). This test detects the level of 

efficacy of the flukicide Triclabendazole (TBZ). The dry season reduced the incidence of liver fluke and 

there were low numbers or no fluke eggs in the samples. This made it impossible to determine the 

efficacy of the flukicide most of the flocks, but the reduced level of fluke has improved sheep health. 

This may change as the year progresses, but the FECRT will not be able to be repeated until February 

or August 2019. 

Yorkshire and Cumbria farmer meetings in January 2019 

Eight farmers in Yorkshire and six in Cumbria met to discuss their experience with sheep health last 

year, their progress with the treatments App and findings from tests for the presence of liver fluke in 

their flocks. You can read the summary of discussions here: Yorkshire and Cumbria farmer meetings 

in January - Hill Sheep Health North  

Liver fluke postmortem, Yorkshire, February 2019 

Video and photos resources taken from the Liver fluke postmortem evening at Bainbridge Vets, 

Leyburn, with Davinia Hinde. Please follow the link here: Liver Fluke Post Mortem - Hill Sheep Health 

North 

 

 

Signs of fluke in this liver, the colour is brown /pinky, a liver fluke is present coming from the bile duct (red arrow). It looks 

spongey and soft. 

https://www.hillsheephealthnorth.co.uk/timeline/farmer-meetings-in-january/
https://www.hillsheephealthnorth.co.uk/timeline/farmer-meetings-in-january/
https://www.hillsheephealthnorth.co.uk/timeline/liver-fluke-post-mortem/
https://www.hillsheephealthnorth.co.uk/timeline/liver-fluke-post-mortem/
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Promotion of new NADIS Parasite alert to farmers  

The Parasite Forecast is used to promote SCOPS and COWS recommendations in a seasonal context 

and underlines the importance of parasite control being part of a veterinary health plan. To see the 

latest forecast, please visit: https://nadis.org.uk/parasite-forecast/ Farmers can sign up to SCOPS – 

Sustainable Control of Parasites for disease and parasite forecast, please 

visit: https://www.scops.org.uk/forecasts/ The information was promoted to the farmers 

participating in the project as part of their knowledge exchange. 

North Sheep, Rathmell, Settle, 4th June 2019 

Members of the operational group attended the NSA’s bi-annual North Sheep event in Rathmell Settle 

in June 2019. The aim was to introduce the project to the farming community and promote the 

forthcoming open farming events at Reeth and Keswick.  For more details, please 

visit: https://www.nationalsheep.org.uk/northsheep/ or visit the project timeline here: Find us at NSA 

North Sheep - 5th June 2019 - Hill Sheep Health North 

On-Farm liver fluke event, Cogden Hall, Richmond, North Yorkshire, 10th July 2019 

The Farmer Network hosted an event with the Yorkshire Farmers at Cogden Hall, Richmond, North 

Yorkshire on the 10th July 2019. 

Farmers will learned what the Hill Sheep Health North Project had been investigating with a group of 

farmers in Cumbria and Yorkshire Dales. Fiona Lovatt will lead a workshop on controlling liver fluke 

and avoiding resistance to flukicides. Fiona is a veterinary clinician with a particular interest in research 

of sheep flock health issues and in transferring research findings to the veterinary profession and the 

sheep industry. 

On-Farm liver fluke event, Keswick Climbing Wall, Goosewell Farm, Cumbria, 11th July 2019 

The Farmer Network hosted an event with Cumbria farmers at Keswick Climbing Wall, Goosewell 

Farm, Burns, near Keswick on the 11th July 2019. 

At this event farmers were able to learn what the Hill Sheep Health North Project had been 

investigating with a group of farmers in Cumbria and Yorkshire Dales. They also hear from National 

Fluke specialist researchers Dr Philip Skuce (Moredun Resarch Institute) and Dr Rhys Jones 

(Aberystwith University) on methods to help control liver fluke and avoid resistance to flukicides. To 

view the agenda, visit: On-Farm liver fluke event, Keswick Climbing Wall, Goosewell Farm, Cumbria - 

Hill Sheep Health North  

Hill farmers join forces to fight the threat of fluke – Northern Farmer article, July 2019 

The article reports on Reeth and the Keswick workshops. To read the article, please visit: Hill farmers 

join forces to fight the threat of fluke - Hill Sheep Health North 

 

https://nadis.org.uk/parasite-forecast/
https://www.scops.org.uk/forecasts/
https://www.nationalsheep.org.uk/northsheep/
https://www.hillsheephealthnorth.co.uk/event/find-us-at-nsa-north-sheep-5th-june-2019/
https://www.hillsheephealthnorth.co.uk/event/find-us-at-nsa-north-sheep-5th-june-2019/
https://www.hillsheephealthnorth.co.uk/timeline/on-farm-liver-fluke-event-keswick-climbing-wall-cumbria/
https://www.hillsheephealthnorth.co.uk/timeline/on-farm-liver-fluke-event-keswick-climbing-wall-cumbria/
https://www.hillsheephealthnorth.co.uk/timeline/hill-farmers-join-forces-to-fight-the-threat-of-fluke/
https://www.hillsheephealthnorth.co.uk/timeline/hill-farmers-join-forces-to-fight-the-threat-of-fluke/
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Farmer Meetings held in Cumbria and Yorkshire, 19th & 20th February 2020 

Farmer meetings were held in Yorkshire and Cumbria to share the culmination of data over the last 

few years. The farmers were able to see how their decision processes had been influenced by the PE 

method, gaining a better understanding of the nature of the disease, preventative measures and 

clearer understanding of the liver fluke cycle, and crucially the types of treatments and when to treat 

most effectively. Anonymized data enabled the farmers to visually see the improvements across the 

board. A culmination of the resources which have been accessible to the participating farmers were 

showcased at the meeting and the group discussed the most useful of these resources.  

There was an appetite to record observations of sheep scab as this disease often occurs in livestock 

when Liver fluke is persistent. The operational group agreed with the RPA to test if sheep scab was 

present in livestock as a secondary observation and add any observations of sheep scab in the phone 

app ‘notes section’. 

 
Yorkshire Farmers met at the Crown Inn, Askrigg 

Promotion of new tool from SCOPS 

Sustainable Control of Parasites in Sheep (SCOPS) nematodirus forecasting tool will prove an 

invaluable method of checking the risk to lambs this spring. To find out more and sign up to alerts, 

visit: https://www.scops.org.uk/news/5856/invaluable-parasite-forecasting-tool-relaunched/  

This was promoted to the farmers participating in the project as part of their knowledge exchange. 

Liver fluke postmortem, Cumbria, March 2020 

This spring, Hill Sheep North hosted a workshop for the Cumbria farmer group which explained what 

to look for when identifying liver fluke at postmortem. We are grateful to Millcroft Veterinary Surgeon, 

Matt Linnett for delivering this informative session. For the benefit of the wider project group, a 

https://www.scops.org.uk/news/5856/invaluable-parasite-forecasting-tool-relaunched/
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summary from this workshop is now available, please visit: Microsoft Word - Liver fluke Post Mortem 

Workshop (hillsheephealthnorth.co.uk)  

Watch now - Using the fluke app data with your vet, August 2020 

During the Covid 19 outbreak, the farmers in the groups have not been able to meet up on-farm, but 

some have been able to meet online instead. ‘Using the Fluke App Data with your Vet’ was the title of 

an online webinar organised in July for participant farmers, their vets, the project team and specialist 

flock health vet, Fiona Lovatt. The evening turned out to be a haymaking one and so not many farmers 

could join, but the presentations by vets Dr Bryony Jones, Amanda Carson and Fiona Lovatt were 

recorded for watching later. They showed how a farm’s fluke treatments data, recorded using an App 

designed for this project, can help the farmer and their vet to understand where changes in treatments 

or management might reduce the risk of infection and reduce the risk of the fluke becoming resistant 

to flukicides. To view the video, please visit: Watch now - Using the Fluke App Data with your Vet - Hill 

Sheep Health North  

Fighting the Liver Fluke Challenge Tuesday 6th October 2020, The Farmer Network 

Zoom meeting – with talks from:  

- John Schofield & Guy Swindlehurst, Elanco – strategic fluke treatment – using the right 

product at the right time,  

- Rosie Lyle, Farm Animal Vet, Bishopton Veterinary Group – testing methods, protecting your 

flock from incoming infection, XL Vets Fluke Sentinel project, 

- Kate Gascoyne, The Farmer Network & Hill Sheep Health North project – feedback from the 

farmer groups who have undertaken testing and treatment monitoring on their own farms. 

Farmers, vets, and the operational group meet online with Lesley Stubbings, 4th November 2020 

The aim of the online meeting was to discuss the role of the Sustainable Control of Parasites in Sheep 

(SCOPS) as an umbrella organisation to promote shared understanding and information sharing across 

all stakeholders in animal health. The farmers and vets discussed how they used information materials 

and fluke risk alerts and their concerns about retaining effective parasite treatments.  

Farmers, vets, and the operational group meet online with Prof Diana Williams, Liverpool 

University, 28th January 2021 

Prof Diana Williams, Chair in Veterinary Parasitology, Department of Infection Biology and 

Microbiomes, Institute of Infection, Veterinary and Ecological Sciences, presented information on how 

the different tests work and what can be learned from them. The vets and farmers expressed what 

they had learned from coproantigen, faecal egg counts and blood testing and how they used the 

results to make treatment decisions. A key concern was how many naïve lambs to blood test to make 

decisions on treatments for a large flock, that is grazing in different locations.  

 

https://www.hillsheephealthnorth.co.uk/wp-content/uploads/2020/08/Liver-Fluke-Post-Mortem-workshop-March-2020.pdf
https://www.hillsheephealthnorth.co.uk/wp-content/uploads/2020/08/Liver-Fluke-Post-Mortem-workshop-March-2020.pdf
https://www.hillsheephealthnorth.co.uk/event/watch-now-using-the-fluke-app-data-with-your-vet/
https://www.hillsheephealthnorth.co.uk/event/watch-now-using-the-fluke-app-data-with-your-vet/
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Online meetings for both farmer groups and their vets, 2nd March 2021 

The aim of the meeting was to discuss pre / post-lambing testing and treatment plans. 

Managing liver fluke in Hill Sheep online webinar, 26th May 2021 

Our focused webinar, ‘Managing liver fluke in Hill Sheep – a farmer led approach’, presented findings 

from a three-year project in which Cumbrian and Yorkshire Dales farmers worked with disease experts 

on a joint approach to tackle liver fluke disease.  

Working closely together, uplands farmers and disease experts have used a collaborative approach to 

design, implement and understand disease control programmes in a more meaningful and efficient 

way. We can now share with you the positive results from this project and how these learning could 

help your farm. To watch the webinar and view the PowerPoint, please visit: Webinar – Managing liver 

fluke in Hill Sheep - 26th May 2021 - Hill Sheep Health North 

 
 
 

 

 

  

https://www.hillsheephealthnorth.co.uk/event/free-online-webinar-managing-liver-fluke-in-hill-sheep-26th-may-2021/
https://www.hillsheephealthnorth.co.uk/event/free-online-webinar-managing-liver-fluke-in-hill-sheep-26th-may-2021/
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Appendix V Website Information 

You can access information about the operational group, the project work packages, results and 

dissemination activities can be found here: Home - Hill Sheep Health North . The website will be 

available to access until June 2026.  

 

Screenshot 1 of website 

 

Screenshot 2 of website 

https://www.hillsheephealthnorth.co.uk/
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Screenshot 3 of website 
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Appendix VI Flukicide products installed in APP 

Trade Name Chemical Route 

Albacert Albendazole Oral  

Albenil SC Albendazole Oral 

Albex 10% Albendazole Oral 

Albex SC 2.5% Albendazole Oral 

Benzimole Albendazole Oral 

Closamectin Closantel Inj s/c 

Closiver Closantel Inj s/c 

Combinex Sheep Triclabendazole Oral 

Cydectin TriclaMox Triclabendazole Oral 

Downland Fluke+Worm Oxyclozanide Oral 

Endo fluke Triclabendazole Oral 

Endospec SC 10% Albendazole Oral 

Endospec SC 2.5% Albendazole Oral 

Fasimec Duo Triclabendazole Oral 

Fasinex 100 Triclabendazole Oral 

Fasinex 5% Triclabendazole Oral 

Flukiver Closantel Oral 

Levafas Diamond Oxyclozanide Oral 

Ranide Rafoxinide Oral 

Ridafluke Rafoxinide Oral 

Rycoben SC Ricobendazole Oral 

Solental Closantel Oral 

Superverm Closantel Oral 

Tramazole 10% Albendazole Oral 

Tramazole SC 2.5% Albendazole Oral 

Tribex 5% Triclabendazole Oral 

Tricalcert 5% Triclabendazole Oral 

Triclafas Drench Triclabendazole Oral 

Trodax 34% Nitroxynil Inj s/c 

Zanil Oxyclozanide Oral 
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Appendix VII Costing calculations applied for Flukicide products used 

Product Active 

Cost 
per 
dose for 
60Kg 
sheep 

Size of 
bottle 

Cost of 
bottle 

Dose in 
ml  per 
60Kg 
sheep 

Albenil SC Albendazole 1.09 10L £60 18 

Albex 10% Albendazole 0.08 10L £181 4.5 

Albex SC 2.5% Albendazole 0.1 10L £60 18 

Closamectin Closantel 0.3 0.5L £75 2 

Closiver Closantel   0.25L   2 

Combinex Sheep TBZ 0.41 5L £171 12 

Cydectin TriclaMox TBZ 0.45 5L £186 12 

Endo fluke TBZ 0.12 2.5L £50 6 

Fasimec Duo TBZ 0.44 5L £183 12 

Fasinex 5% TBZ 0.24 5L £98 12 

Flukiver Closantel 0.39 2.5L £82 12 

Levafas Diamond TBZ 0.39 4L £103 15 

Ranide Rafoxinide         

Rycoben SC Albendazole 0.21 5L £86 12 

Solental Closantel 0.6 1L £50 12 

Superverm Closantel 0.45 5L £187 12 

Tramazole 10% Albendazole   5L £40 4.5 

Tribex 5% TBZ 0.15 5L £64 12 

Triclafas Drench TBZ 0.29 2.5L £48 12 

Trodax 34% Nitroxynil 0.44 0.25L £55 2 
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Appendix VIII Protocol for Composite Fluke count 

May 2018 

Preparing samples for ewe faecal egg count testing   

 

1.1 Gather 10 or 12 ewes into a clean pen (gathering 12 animals can speed up the process of 
collecting 10 samples).  Allow the sheep to stand for about 20 minutes. 
 

1.2  Collect 10 individual floor faeces samples of approximately 5 gm each (a heaped teaspoonful).  
Either collect each individual sample into a separate sample bag or use gloves and seal the top 
of the glove with a knot. Keep the samples separate and put all the samples into a bag labelled 
with your name and farm name and date.  It is important that there are 10 samples from each 
group, but please don’t put more than 10g from each sheep into the bags, or it will exceed the 
amount of postage paid! 

 
Complete the submission form with your vet details and any clinical signs you are seeing, or if it is 

simply monitoring. Ensure that the only test being requested is the TC0689 and that your name, 

address and email are on there.  

1.3 Send the samples by First Class post to: 
 

Carmarthen APHA Veterinary Investigation Centre  
Job's Well Road  
Johnstown  
Carmarthen  
Carmarthenshire  
SA31 3EZ. 
 

Preferably, please post Monday, Tuesday or Wednesday, to avoid the samples being delivered at 

weekends. 
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Appendix IX Protocol for FECRT 2019 

Faecal egg count reduction test to detect resistance to triclabendazole in sheep. 

This method can be used to obtain evidence of reduced triclabendazole efficacy in fluke affecting 

sheep.  It has not been validated for use with other flukicidal products or in other host animals. 

In our experience, the best time to sample sheep is January-March.  It is important that sheep have 

not been treated in the previous 12 weeks. 

1.1 Gather two groups of 10 to 12 sheep, from the same management group, into separate pens 
(gathering 12 animals per pen can speed up the process of collecting 10 samples).  Allow the sheep 
to stand for about 20 minutes. 
Identify the sheep in each pen with a colour marker spray (e.g. pen 1 spray them all with a red 

marker and pen 2 spray them all with a blue marker).   

 

1.2  Collect 10 individual floor faeces samples (a good handful; a minimum of 5g per sample is 
required) from each of the two pens.  Either collect each individual sample into a separate pot or 
use gloves and seal the top of the glove with a knot. Keep the individual samples separate and 
label with the colour of the sheep (for example put all the samples from pen 1 into a bag labelled 
with the colour, e.g. red; ditto for pen 2 e.g. blue).  It is important that we receive 10 individual 
samples from each group.  Change gloves between groups if putting samples in pots. 
 

1.3 Dose the sheep with a product containing triclabendazole, e.g. Fasinex.  Dose to the heaviest 
animal by weighing one or more animals in the group and ensuring that the dosing gun is 
measuring the correct dose.   

 

1.4 Send the samples to: 
 

Professor Diana Williams/Dr Sonja Steinke 
Veterinary Parasitology 
University of Liverpool Leahurst Campus 
Neston 
South Wirral 
CH64 7TE 
 
Please ring or text to let us know you have sent them. 07968 075462 or email: 

williadj@liverpool.ac.uk 

1.5 We will send the results back within 10 working days.  If the total egg count is greater than 100 
eggs, please send a second sample in 21 days after treatment. 
 

1.6 21 days later gather the same 20-24 sheep and pen them according to their colour, (red marked 
sheep into one pen and blue marked sheep into a second pen).  Let them stand for 20 minutes 
and then collect ten floor faeces as before.  Keep each individual sample separate and put the 10 
samples from the red sheep into one bag and the 10 samples from the blue sheep into a second 
bag.  It is important that we receive 10 individual samples from each group. 
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1.7 As in 1.4 please notify us when you are sending in the samples.  
 
NOTE The TCBZ resistance project at Liverpool already has ethical approval so any activities related to 

that project are already covered. 

 
 


