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A B S T R A C T

The impact of fasciolosis has been estimated on many occasions and can vary from mild to severe effects on 
animal productivity. The aim of the current study was to utilise observations on seroconversion of dairy cattle to 
Fasciola hepatica over the course of a lactation and compare their milk production with other cattle who remained 
serologically negative throughout the same lactation. Four spring-calving dairy herds on the West Coast of the 
South Island of New Zealand were selected based on prior knowledge of endemic liver fluke infection. Over the 
four herds, a total of 485 cows were blood sampled twice during one lactation, in early November (spring) and 
early March (autumn). The F. hepatica antibody titre of F. hepatica antibody was quantified using a commercial 
ELISA test (IDEXX Fasciolosis Verification, IDEXX Europe BV, Hoofdorp, The Netherlands). Milk production was 
estimated by a series of 3–4 herd tests over the lactation where each cow is individually measured during the 
morning and evening milking on the same day with samples analysed for milk yield, milk fat (MF), protein (MP), 
lactose (ML) and total milk solids (MS). Energy corrected milk (ECM) was then calculated using the formula: 
ECM (kg/d) = 12.55 × MF (kg/d) + 7.39 × MP (kg/d) + 0.2595 × milk yield (kg/d). At the spring sampling, 52 
% of cows had antibodies detected which increased to 63 % in autumn. For the sampled cows, those that were in 
the negative IDEXX test category in autumn and spring were categorised as ‘uninfected’ while those which were 
negative in spring and seroconverted to the strong positive category in autumn were categorised as ‘infected’. 
Those in the intermediate categories were ignored. A total of 235 cows were categorised as ‘uninfected’ at the 
spring testing, being in the negative IDEXX diagnostic category. Of those 235, at the autumn testing, 152 
remained in the negative diagnostic category and 50 were in the strong positive IDEXX diagnostic category and 
were categorised as ‘infected’. A model was fitted which described the lactation curve of each milk component 
(MF, ML, MP, ECM), a variable describing the infection status of the cow was then tested in the model. The only 
significant change detected was mean Milk Fat (MF) % being 0.24 MF% points (95 % CI 0.04–0.44 %) lower for 
‘infected’ compared to ‘uninfected’ cows. Using a value of6.044/kg MF New Zealand dollars (NZD) this repre
sents an economic loss of NZD 60.2 per ‘infected’ cow in a West Coast herd. Although small, such an effect will 
still have an appreciable impact on the economic return to a dairy farmer.

1. Introduction

Fasciolosis, caused by the trematode parasite Fasciola hepatica (liver 
fluke) is a worldwide problem (Vercruysse and Claerebout, 2001; 
Pritchard et al., 2005; Charlier et al., 2014; Kelley et al., 2020; de Waal 
and Mehmood, 2021) resulting in economic losses for farmed ruminants. 
Hepatobiliary pathology is caused by both migration (Dawes (1963); 
(Wilson et al., 1998) and residence of the flukes (Behm and Sangster, 
1999; Charlier et al., 2007; Behm and Sangster, 1999) with lesser 

impacts due to secondary factors including blood loss (Dawes, 1964), 
hypoalbuminemia (Anderson et al., 1977) and enhancing the impacts of 
contiguous infections (Aitken et al., 1978; Claridge et al., 2012).

Milk production (litres or kilograms) losses due to the presence of 
liver fluke infection or improved production after treatment have been 
reported as 3–15 % in Europe (Black and Froyd, 1972; Charlier et al., 
2007; Mezo et al., 2011; Charlier et al., 2012a; Howell et al., 2015; 
Kostenberger et al., 2017; May et al., 2020; Novobilsky et al., 2020; 
Springer et al., 2021; Takeuchi-Storm et al., 2021) and 16–32 % in the 
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central Americas (Arenal et al., 2018; Villa-Mancera and Reynoso- 
Palomar, 2019). Impacts on the milk constituents (MF, ML, MP) of 
0.06 kg/cow/day or 0.06–2.2 % (Charlier et al., 2007; Charlier et al., 
2012a; Kostenberger et al., 2017; May et al., 2020) have also been re
ported. To develop a model to predict the impact of liver fluke infection 
on cows in Switzerland, Schweizer et al. (2005) determined that infected 
herds had a 10 % reduction in milk yield (litres/cow/day). Not all 
studies, however, have been able to determine a statistically significant 
impact on milk production (Hayward et al., 2021) with impacts at the 
cow level not always being evident at the herd level. These effects may 
be lost due to too few cows in the herd having a production limiting 
infection, even though the prevalence was high.

Studies investigating the impact of liver fluke infection on milk 
production have either measured the impact of active infection against 
no infection, or flukicide treatment against no treatment in infected 
animals, at the individual and herd level. These studies are often con
ducted in herds which calve all year round, with individual cows 
entering and leaving the herd throughout the year and are thus at 
different stages of lactation when the trials are conducted. For example, 
the milk volume, fat and protein composition of milk changes markedly 
over the lactation period (Silvestre et al., 2009) which makes measuring 
the effect of infection or treatment difficult to estimate and since cows 
will be at different stages of lactation at the time of testing, the impact of 
liver fluke infection on these parameters, although apparent at the in
dividual cow level may be masked at the herd level. This situation is 
different in New Zealand, where all cows are at a similar stage in 
lactation due to seasonal spring calving with a greater likelihood that 
changes at the cow level will also be apparent at the herd level. Another 
significant difference in farming systems in New Zealand is the absence 
of housing animals over the winter period. Due to this difference, cattle 
can be exposed to metacercariae on pasture for most, if not all year, 
whereas housing animals removes any further potential of infection and 
if an anthelmintic treatment is administered at housing, the liver has a 
period of recovery.

To the authors knowledge there have been no previous studies to 
quantify the impact of liver fluke infection on production in New Zea
land dairy herds. International studies may not be relevant in New 
Zealand due to significant differences in farm practices; seasonal calving 
over a two-month period, cessation of lactation in the late autumn/early 
winter, a pasture-based diet grazed in situ, with no housing for long 
periods.

The aim of this longitudinal study was to serum sample dairy cows, 
preferentially selecting those in the first or second lactation, from four 
herds on two occasions during their lactation, once in November 
(spring) and again in March (autumn) to investigate the associations 
between the change of anti-fasciola antibody titre at those two time 
points with milk production parameters, with the economic cost of any 
production loss estimated.

2. Materials and methods

2.1. Animal selection and sampling schedule

This was a longitudinal study of the impact on milk production of 
liver fluke infection of dairy cows from four herds from the West Coast 
region of the South Island, New Zealand (Latitude − 41.369 to − 42.690 
degrees South, Longitude 172.096 to 171.036 degrees East) between 
November 2018 (spring) and March 2019 (autumn). The herds used in 
this study were spring calving dairy cows that supplied milk to Westland 
Milk Products (WMP), Hokitika, New Zealand, formerly known as 
Westland Milk Cooperative. These herds were selected based on having 
a history of endemic liver fluke infection identified by bulk milk ELISA 
and the farmer’s willingness to be part of the study.

Cow diet was pasture grazed in situ supplemented when necessary 
with pasture silage. Grain or palm kernel expeller meal mix may be fed 
in the milking shed. Cows in their first lactation were grazed separately 

from lactating cows before joining the herd at calving. Anthelmintics 
specifically targeting liver flukes were used on the farms in non-lactating 
cows and young stock, although these were not recorded for the purpose 
of this study. The most recent treatment would be no less than five 
months prior to the first sampling.

In each herd, up to 170 cows were sampled during the morning 
milking at the first visit, preferentially selecting those in their first and 
second lactation with the remainder being older cows, with all being 
identified by the numbered farm ear tag. For the autumn sampling, cows 
sampled in spring and still present in the lactating herd were identified 
and sampled during the morning milking.

2.2. Cow breed categorisation

Cow breeds were classified according to the farmers records as either 
cross-bred (may have a combination of Jersey, Friesian, Ayrshire or 
other genetics), Jersey cross (predominantly Jersey but not purebred), 
Jersey, Friesian cross (predominantly Friesian but not purebred) or 
Friesian. No attempt was made to determine how each farmer classified 
the breed of the cows in their herd.

2.3. Serum sampling

At both visits cattle were blood sampled from the coccygeal vein. 
Samples were transferred to an insulated carrier containing frozen pads 
to be sent to the laboratory on overnight courier on the day of sampling 
or stored chilled and transported by car to Massey University on the 
following day. On arrival at the laboratory the blood samples were 
centrifuged at 1100 rpm for 15 min (Thermo Scientific, Heraeus 
Megafuge 40) and the serum was pipetted into labelled 1.5 mL Eppen
dorf tubes. Paired samples of serum from each animal were stored at 
− 20 ◦C.

2.4. Serum ELISA testing

The F. hepatica specific f2 antigen antibody titre, in the serum sam
ples was quantified using a commercial ELISA test (IDEXX Fasciolosis 
Verification, IDEXX Europe BV, Hoofdorp, The Netherlands) including 
positive control (PC) and negative control (NC) samples as per kit in
structions. Both the autumn and spring serum samples were thawed and 
analysed by the same technician 21–27 months after sampling. The 
colour reaction is read as an optical density (OD) at 450 nm and the 
sample-to-positive percentage ratio (S/P%) is calculated with this 
formula: 

SP%sample = 100×

(
ODsample − ODNC

ODPC − ODNC

)

where NC denotes negative control and PC positive control, both sup
plied with the kit.

Depending on the SP%, the results were categorised where SP% ≤30 
as negative, for the presence of Fasciola hepatica antibodies, 30 < SP% ≤
80 as mild positive, 80 < SP% < 150, as positive and SP% ≥150 as strong 
positive.

2.5. Milk production data

Farmers were requested to provide access to their herd performance 
recording data (herd test) collected up to four times for the current 
lactation, carried out by trained technicians. For this procedure, milk 
was collected at both a morning and afternoon milking at each sample 
point and analysed for volume (L), milk fat, protein and lactose (per
centage (%) and weight (kg)), milk solids (kg) and somatic cell count. 
Data was categorised by farm identifier, cow identification number, 
number of the herd test for that lactation (one to four) and date of the 
herd test, cow breed, cow age (years), lactation number (1,2, 3+), 
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IDEXX serum SP% and category and the milk production data from the 
herd test results. Energy corrected milk (ECM) was calculated using the 
following formula (Santschi et al., 2011): ECM (kg/d) = 12.55 × fat (kg/ 
d) + 7.39 × protein (kg/d) + 0.2595 × milk yield (kg/d). New Zealand 
herd test data is recorded as volume and not as weight. The density of 
milk is estimated at 1.03 kg/L and although using volume instead of 
weight introduces a small bias, the calculation of ECM was not altered to 
be consistent with Mason et al. (2012).

2.6. Calculating the economic impact of liver fluke infection on milk 
production

In the 2017/18 lactation the average herd supplying Westland Milk 
had 415 cows and produced 4150 L of milk per cow (https://www.we 
stland.co.,nz/people-and-place/our-farmersuppliers/overview). The 
values of NZD 6.75/kg for milk solids, comprising milk protein at 
7.6506/kg NZD and milk fat at NZD 6.044/kg were used in calculations 
of the economic cost of infection. These values were those to dairy 
farmers in New Zealand during 2022/23.

2.7. Statistics

A model of the lactational change in milk production parameters was 
developed, describing the lactation curve for each milk component using 
R (R Core Team (2022). The data structure itself was hierarchical and 
had 3 levels of information and potential variability, the 1st level was 
the repeated herd tests on individual cows, the 2nd level was the indi
vidual cows, and the 3rd level was the herds from which the individual 
cows were selected. Separate statistical models with the following milk 
production parameters, ECM, milk solids (MS), milk fat % (MF%), milk 
protein % (MP%), milk lactose % (ML%) as the outcome variable were 
first created for all cows from all herds using a repeated measures 
random effects model in R using packages ‘lme4’ (Bates et al., 2015). 
The variable days in milk (DIM) was calculated as the number of days 
from calving to the date of each herd test. The variable was centred to 
reduce multicollinearity with two polynomial variables also created, 
DIM2 (squared) and DIM3 (cubed). Lactation was used as a proxy for 
cow age with cows categorised by lactation as either first, second or 
third and more. Cow breed was categorised by the farmers description of 
each cow, and herd test was categorised as 1,2,3 or 4. Since there were 
only 4 dairy herds, herd was entered as a fixed effect and each cow was 
given a unique ID “CowHerd” created by concatenating the cow ID and 
herd e.g. cow 68 from herd B became 68B to avoid any confusion where 
cows in different herds had the same cow ID. Herd was entered into the 
model a priori and the other fixed effects were tested and retained in the 
models if p < 0.05 using the likelihood ratio test (LRT). Once a model 
was fitted which described the lactation curve for each milk production 
parameter, a variable describing the infection status of the cow, based 
on the results of the spring and autumn antibody testing, was then tested 
in the model. This variable was created by first selecting all the cows that 
tested negative at the spring IDEXX ELISA test. Of these cows, those that 
were still in the negative category in autumn were categorised as ‘unin
fected’ while those which had seroconverted and were now in the strong 
positive category were categorised as ‘infected’. Cows which were in the 
intermediate categories were ignored for this comparison. The marginal 
effects of liver fluke infection on each milk production parameter were 
estimated by comparing ‘infected’ to ‘uninfected’ categories using the 
‘emmeans’ package across all four herds (Lenth, 2023). The model 
goodness of fit was determined by graphing the residuals and measuring 
the R2 Value.

3. Results

3.1. Cow sampling and herd testing

A total of 485 cows were blood sampled from November 12 to 15, 

2018 (Spring), and again from March 6–10, 2019 (Autumn), with cor
responding herd test data(Table 1). A total of 1694 complete cow data 
points were analysed, ranging from 102 to 153 (17–26 %) cows from 
each of the four herds. Using calving dates provided by farmers, the 
average (and range) of days in milk (DIM) at Spring sampling was 83 
(37–160) and Autumn 197 (151–274). Herds B and H performed three 
herd tests while herds A and I performed four. Of the 485 cows, 266 were 
first lactation, 125 second and 94 third or more lactation.

3.2. IDEXX category change

Between the Spring and Autumn sampling points there was a 
decrease in the percentage of cows in the negative, mild positive and 
positive categories with an increase in the strong positive category. The 
percentage of cows in each diagnostic category was skewed toward 
either negative or strong positive at both sampling points (Table 2).

3.3. IDEXX antibody category change and milk testing data

A total of 235 cows were categorised as ‘uninfected’ at the spring 
testing, being in the negative diagnostic category. Of those 235, at the 
autumn testing 152 remained in the negative diagnostic category and 50 
had converted to the strong positive diagnostic category. The 152 cows 
that were negative/negative and classified as ‘uninfected’ and 50 cows 
that were negative/strong positive were categorised as ‘infected’. There 
was a total of 701 herd milk test results for these 235 cows. The separate 
lactation models showed no effect of infection status on ECM (p = 0.40), 
on MS (p = 0.28), ML% (p = 0.20), or on MP% (p = 0.07). However, 
there was support for a significant effect of change of infection status on 
MF% (p = 0.017) with the mean MF% being 0.24 MF% points (95 % CI 
0.04–0.44 %) lower for ‘infected’ compared to ‘uninfected’ cows. 
Lactation number was not significant in the final MF% model (p = 0.34). 
The conditional and marginal r2 were 0.733 and 0.453 respectively with 
residuals normally distributed (Tables 3 and 4). 

3.4. Calculating the economic cost of liver fluke infection on milk 
production

A 0.24 %-point reduction in MF in an ‘infected’ cow equates to 2.4 g 
MF/L lower production compared to an ‘uninfected’ cow. With MF 
valued at NZD 6.044/kg and the average herd producing 4150 l of milk 
per cow, this is a loss of NZD 60.2 per cow. In this study 50/235 (21 %) 
cows were ‘uninfected’ at the first sampling and ‘infected’ at the second. 
If this were representative of the average West Coast herd of 415 cows, 
the economic cost would be NZD 5246.3 per herd.

Table 1 
Dates of herd tests, blood sampling and the number of paired serum samples for 
each herd.

Herd Blood sampling 
dates

Herd test dates Number of 
cows with 

paired 
samples

A

12/ 
11/ 

2018

06/ 
03/ 

2019

30/ 
09/ 

2018

11/ 
12/ 

2018

12/ 
02/ 

2019

19/ 
04/ 

2019 126

B

13/ 
11/ 

2018

08/ 
03/ 

2019

19/ 
12/ 

2018

03/ 
03/ 

2019

02/ 
05/ 

2019 104

H

14/ 
11/ 

2018

09/ 
03/ 

2019

27/ 
09/ 

2018

05/ 
12/ 

2019

04/ 
02/ 

2019 101

I

15/ 
11/ 

2018

10/ 
03/ 

2019

24/ 
09/ 

2018

22/ 
11/ 

2018

21/ 
01/ 

2019

16/ 
04/ 

2019 155
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4. Discussion

Although there was relatively minor change of IDEXX diagnostic 
category for all cows over a four-month period, cows that were negative 
in the spring and strong positive in the autumn (‘infected’) relative to 
cows negative at both sampling points (‘uninfected’) had a significant 
reduction in MF%. An increase in antibody titre subsequent to liver fluke 
infection can be detected using the IDEXX antibody ELISA 2 weeks post 
infection (wpi) and reaches a maximum SP% 8 wpi (Reichel, 2002), so it 
can be assumed that the change from ‘uninfected’ to ‘infected’ category 
is due to liver fluke infection at, or very close to the period between the 
two sampling points. It is presumed that the impacts of hepatic pathol
ogy and immunological activity resulted in a reduction in MF%. Further 
studies investigating the duration of the impact on MF%, are warranted, 
since the estimated loss NZD 60.2 was for animals that become infected 
within the lactation and may underestimate the impact on the subse
quent lactation (Charlier et al., 2012b) or lifetime production. It would 
not be possible for a farmer to visualise such a small drop in MF% for 
individual cattle. Nevertheless, a drop such as described here, does 
result in an appreciable decline in monetary return for the farmer. 
Rainfall was below average during the spring and summer of this study 
(data not shown) and is likely to have resulted in lower snail numbers 
over this period (Dowling, 2023). This is likely to have reduced the risk 

of cows becoming infected from cercariae released from snails over this 
period, so the 21 % of cows that seroconverted from ‘uninfected’ to 
‘infected’ may underestimate infection when rainfall is average, or 
indeed above average. The financial impact at a herd level may be much 
greater than the NZD 5246.3 calculated in this study.

For a farmer to determine the financial return of interventions that 
reduce the risk of cows becoming infected with liver fluke, and therefore 
impacting milk production, an estimation of the within herd prevalence 
of infection at time points throughout the lactation is essential. If 
infection occurs early in lactation, any impact on milk production would 
be over a longer period and potentially have a greater impact than 
infection late in lactation. The currently favoured single sampling point 
of late lactation may be useful to determine anthelmintic treatment 
options during the non-lactating period but does little to help determine 
when infection occurred. The authors suggest that bulk milk sampling of 
the herd more frequently throughout the lactation will aid farmers to 
determine both when infection occurs and the range of prevalence of 
infection. This serial monitoring will likely be required each year since 
weather conditions have a major impact on the fluke life cycle and 
therefore risk of infection (Rowcliffe and Ollerenshaw, 1960; Boray, 
1969; Harris and Charleston, 1976; Andrews et al., 2022).

In overseas studies the greatest impact on milk production is noted 
between herds that are determined to have a high antibody titre relative 
to negative titres (Charlier et al., 2007; Charlier et al., 2012b; Kos
tenberger et al., 2017). Milk production parameters are influenced by 
many factors with liver fluke infection being one, with greatest impacts 
in volume noted between negative and the highest positive diagnostic 
category (Charlier et al., 2007; May et al., 2020; Mezo et al., 2011; 
Takeuchi-Storm et al., 2021), high producing herds (Howell et al., 
2015), or a high herd prevalence of infection (Vercruysse and Claereb
out, 2001) to result in a financial cost. Unfortunately, two of the herds in 
this study only performed three herd tests, weakening the dataset. 
Repeating the study using a larger number of herds would be valuable to 
determine if the result seen in this study is repeatable. Antibody titre 
indicates the magnitude of the current immune response of the cow to 
the presence of F. hepatica. Weaknesses of using antibody based di
agnostics include the inability to determine if a positive result indicates 
current or historic infection, the time of initial infection, whether 
infection is continuous or sporadic, the number of flukes present, nor 
will titres indicate any hepatic insufficiency related to previous fluke 
infections, thus it may underestimate the impact (Charlier et al., 2014). 
The antibody titre rise may be the result of the presence of only a few 
fluke, less than the suggested production limiting thresholds of 10 
(Charlier et al., 2008) and 30 flukes (Vercruysse and Claerebout, 2001).

Animals that were positive in the spring testing may have been 
infected from any time since the last effective anthelmintic treatment. 
While we could not determine the drench history of individual cows in 
this study, for those treated it would have been at least 5 months prior to 
sampling. Antibody titre decreases after successful treatment but may 
still record a positive result at the time of sampling dependant on the 
initial titre and time since treatment (Charlier et al., 2014). A previous 
study in the region (Dowling et al., 2025.) using an antibody bulk milk 
ELISA test, found herds treated with an anthelmintic specifically 

Table 2 
The number of cows in each IDEXX serum diagnostic category in Spring and Autumn. For the diagnostic categories, the number in parenthesis indicate the percentage 
of cows from the Spring category in each category in Autumn (calculated across each row). The Total figures are for all results for Spring and Autumn. Percentages may 
not equal 100 due to rounding.

Autumn IDEXX Category

Negative Mild Positive Positive Strong Positive Total

Spring IDEXX Category

Negative 152 (65 %) 24 (10 %) 9 (4 %) 50 (21 %) 235 (48 %)
Mild Positive 13 (30 %) 5 (12 %) 5 (12 %) 20 (47 %) 43 (9 %)

Positive 5 (11 %) 1 (2 %) 8 (18 %) 30 (68 %) 44 (9 %)
Strong Positive 14 (9 %) 8 (5 %) 8 (5 %) 134 (82 %) 164 (34 %)

Total 184 (38 %) 38 (8 %) 30 (6 %) 234 (48 %) 486

Table 3 
Coefficients for final repeated measures model predicting the effect of being 
Fasciola hepatica serum positive on milk fat percent.

Outcome variable Milk Fat Percent (MF%)

Predictors Estimates CI P

(Intercept) 4.8 4.5–5.1 <0.001
Days In Milk* centre 0.35 0.25–0.46 <0.001
IDEXX fluke test positive − 0.24 − 0.44 to − 0.04 0.017
Breed [Jersey] 0.80 0.26–1.34 0.004
Breed [Crossbred] 0.26 − 0.05–0.56 0.101
Herd [B] − 0.1 − 0.33–0.13 0.407
Herd [C] − 0.24 − 0.52–0.04 0.088
Herd [D] − 0.18 − 0.40–0.04 0.106
Days In Milk centre^2 0.19 0.15–0.23 <0.001
Days In Milk centre^3 0.14 0.08–0.19 <0.001

* Days in Milk is calculated from the farmer recorded calving date and the 
sampling date for each cow.

Table 4 
Number (and percentage) of cows ‘Uninfected’ and ‘Infected’ in their first, 
second or third and subsequent lactation.

First 
lactation

Second 
Lactation

Third or more 
lactation

total

Negative spring and 
Negative autumn 
(Uninfected)

80 (53 %) 38 (25 %) 34 (22 %) 152

Negative spring and Strong 
Positive autumn 
(Infected)

21 (42 %) 18 (36 %) 11 (22 %) 50
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targeting liver fluke at the end of lactation (early winter) had no change 
in the SP% from an autumn and spring sampling. This indicates that on 
those farms the cows possibly became reinfected after treatment, sup
porting the possible reinfection of cow in the current study after suc
cessful treatment. The life expectancy of flukes is not clearly determined 
with 75 % of fluke surviving five to 21 months post natural infection, 
although in cattle with low numbers of flukes present some still 
remained at 26 months (Ross, 1968) with flukes also surviving at least 
two years in a Danish study (Takeuchi-Storm et al., 2018). The use of a 
diagnostic test able to detect current infection, such as antigen detec
tion, could be used in future studies to better determine the current 
infection state of animals. Faecal egg counts in cattle in the study region 
were found to be very low (data not published) and to have a very low 
sensitivity (Dowling et al., 2024) so not considered as suitable for this 
study.

At the spring sampling 52 % of cows (mild positive, positive and strong 
positive, Table 2) already had a positive antibody titre, either indicating 
chronic infection or new infection acquired since the last anthelmintic 
treatment. Further work is required to determine the survival of meta
cercariae over the winter on the West Coast to aid farmers to develop 
control measures to reduce infection. In the only New Zealand study to 
date which was in the Manawatu region in the lower North Island, 
metacercariae did not survive winter (Harris and Charleston, 1976), 
whereas overseas studies in similar climates have demonstrated that 
metacercariae have survived over winter (Luzon-Pena et al., 1994). If 
metacercariae can survive the winter period and remain infective, the 
impact of an anthelmintic treatment at the end of lactation (in late 
autumn/early winter) is unlikely to reduce the risk of reinfection, so 
unless this treatment is shown to improve milk production in the 
following lactation it has questionable value. This study did not inves
tigate hepatic pathology because of prior infection, which may be suf
ficient to impact milk production regardless of new infection as 
indicated by Charlier et al. (2012b).

The increase in antibody titre between the two sampling points was 
less than expected and could be related to lower than average rainfall 
recorded over the spring and summer during this study. The IDEXX 
serum test did appear to bias the negative and strong positive diagnostic 
categories with relatively few cows in the intervening two categories 
(Table 2). While it cannot be shown whether this general increase in 
antibody titre is the result of new infection or progression of current 
infection and amplification of the immune response, the increase does 
come at a cost to the host.

It was also interesting to note that 10 % of cows decreased at least 
one diagnostic category between the two sampling points, possible 
because of self-cure or those where the IDEXX SP% was near the cut-off 
values between diagnostic categories. Nevertheless, there were still 50/ 
235 cows that were negative in Spring and strong positive in Autumn that 
could be used to calculate the impact of becoming infected with liver 
fluke compared to cows that remained uninfected.

Age of cow (lactation) was not significant in this study. While the 
litres (yield) increases until aged five to seven years, percentage of the 
milk constituents does not change considerably with age of cow (Sil
vestre, 2009), but is rather impacted by factors such as diet and cow 
health.

In conclusion, the calculated economic cost of NZD 60.2 in the 
‘infected’ cows, combined with estimated prevalence infection in a herd 
determined from bulk milk antibody analysis enables farmers to esti
mate of the impact of infection in their herd to determine if the economic 
cost warrants intervention.
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