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Liver fluke life cycle and ‘pinch points’
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Liver fluke is a seasonal disease
• The parasite develops in 

the snail over the summer
when it’s warm and wet, 
takes 6-8 weeks

• Cysts that infect sheep and 
cattle are released onto 
pasture in late August, 
September, October.

• Low numbers of cysts on 
pasture, probably all year 
round, main challenge in 
the Autumn.

The timing of the 
release of cysts onto 
pasture depends on 
the local weather over 
the summer



Flukicides

Active ingredient:
• Triclabendazole (<2 weeks)
• Closantel (6-8wks)
• Nitroxynil (8wks)
• Clorsulon (adults)
• Albendazole (adults)
• Oxyclozanide (adults and rumen fluke)

https://ahdb.org.uk/knowledge-library/parasite-control-guide-2020

https://ahdb.org.uk/knowledge-library/parasite-control-guide-2020


Resistance to triclabendazole on 
sheep farms in England and Wales

Prevalence of resistance to triclabendazole on sheep 
farms in England and Wales.  (a) spatial distribution; 
(b) %FECR for individual farms per region

Kamaludeen et al. Vet Record 2019 

270 farms contacted; 
58 farms took part in 
the project

28 farms had 
sufficiently high egg 
counts to complete 
the FECRT

82% of farms had 
evidence of resistance



Resistance to other flukicides
APHA/Professor Jane Hodgkinson

• Investigated suspected resistance to closantel

• No confirmed evidence of closantel resistance 
in the UK to date



Diagnosis

• Blood tests – antibody detection ELISA

• Copro-antigen test – detects fluke proteins in 
dung

• Faecal egg counts – detect fluke eggs in dung.

All these tests have advantages and limitations 
that affect their interpretation.



Serology

• Detects antibodies that the sheep makes in 
response to infection
– Antibodies normally detected two to four weeks 

after infection
– Antibodies can persist for several weeks after 

treatment
• Test first season grazing lambs, only exposed 

this autumn so an accurate estimate of WHEN  
infection occurs.
– Test  10 lambs monthly, August to December.



Antibody response in sheep after 
infection (n=12)
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Copro-Antigen ELISA
• Detects infection in experimentally infected 

sheep ~8 weeks after infection
• In naturally infected sheep – no difference 

between FEC and CAg test
• CAg test should not be used for composites
41 sheep farms:

13/41 +ve by cFEC
3/41 +ve by cCAg

10 cattle farms:
10/10 +ve by cFEC
4/10 +ve by cCAg

Farm mean Cag Liver Fluke FEC (Total)
1 6.988 10
2 0.356 0
3 0.735 0
4 0.306 0
5 0.393 0
6 1.561 2
7 2.747 0
8 -0.189 0
9 -0.018 2

10 -0.180 0
11 -0.194 1
12 -0.399 0
13 -0.390 0
14 0.018 0
15 -0.258 0
16 16.327 39
17 6.175 29
18 -0.096 0
19 -0.801 0
20 2.472 14
22 -0.648 0
23 2.178 9
24 -0.162 0
25 -0.434 0
26 2.019 8
27 0.431 0
28 0.268 4
29 0.057 0
30 -0.035 0
31 -0.409 2
32 -0.124 1
33 -0.349 0
34 -0.238 0
35 -0.324 0
36 -0.141 0
37 -0.475 0
38 -0.107 0
39 -0.551 0
40 0.534 0
41 6.618 6

Sheep cFEC vs cCAg

Cattle cFEC vs cCAg



Comparison of FEC and CAg in detecting 
infection in 14 sheep experimentally 

infected with F. hepatica
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Faecal Egg Counts

• FEC only detect mature adult fluke (10weeks +)
• Can also detect rumen fluke eggs
• FEC have high specificity but low sensitivity
• Sensitivity can be increased: increasing amount of 

poo analysed, number of sheep tested, prevalence 
of infection in the flock.

• Liverpool composite FEC has been statistically 
validated, based on sampling 20 sheep.  

• Negative binomial distribution in sheep 
populations
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Advantages of testing

• Blood sampling FSG lambs in autumn, guides 
when to treat

• FEC/Copro-Ag in ewes in winter, guides 
whether to treat



Testing on a Scottish farm
[1400 ewes]

Aug Sept Oct Nov Dec Jan

2019 0/10 1/10*

2020 0/10 0/10 0/10 1/10** 5/5***

*Lambs treated with triclabendazole

**All lambs sold at above average market prices

***Five groups of ewes tested using composite FECs.  All positive, treated with 
Closantel.  Scanning % above normal.

Benefits of not treating lambs – able to sell (no MLR to consider) at above market 
average price and had enough grass for rest of the flock.
Also didn’t need to take labour away from harvest, so got harvest in before it started 
raining.



Conclusions
• Testing can provide valuable information about the 

infection status in the flock

• Avoids unnecessary treatments

• Timing of infection varies from year to year, region 
to region (even farm to farm).

• Forecasting is generic not specific

• Know the limitations of each test.



Spring treatment
• Our data suggests treating sheep in spring to 

prevent eggs going onto pasture, reduces snail 
infection 

• In Spring (pre-scanning or lambing), test with cFEC
or individual CAg test.  Treat with drug to target 
adult fluke.

• But beware, overwintered eggs, eggs shed by 
wildlife, cattle etc still present on pasture in spring.



On going research at Liverpool
• Development of a penside lateral 

flow test to diagnose fluke infection

• Development of a farm specific 
forecast system for fluke infection

• Theoretical life cycle models of 
fluke, to hypothetically test control 
options before evaluation in the 
field.

• Drug 
resistance

• Snail 
biology 
and 
ecology



Prevent pasture 
contamination

• Test sheep and 
cattle using 
faecal egg counts

• Treat for adult 
parasites

• Test adult sheep using 
the composite faecal 
egg count reduction 
test

• Quarantine, test and 
treat bought in stock 
(including tups)

Avoid wet pasture
Test and treat for juvenile 

fluke
• Test first season grazing 

calves and lambs using 
blood tests

• Test adult stock using 
faecal egg counts or 
copro-antigen test 

• Treat for juvenile fluke 
(but check resistance)

Housing, test 
before treating

• Test using faecal 
egg count or 
copro-antigen 
test after 
housing.

• Treat for late 
immature and 
adult fluke

Test for resistance
Don't buy in resistance

Summer WinterAutumnSpring
Be prepared!

Risk of disease, 
especially in sheep


