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Gastrointestinal nematode (GIN) infections have been widely studied in adult dairy cattle but the 
results have been inconsistent. While clinical parasitism in adult dairy cattle is rare, subclinical 
infection is common. In a review paper, Gross et al reported a median increase in milk 
production following anthelmintic treatment of 0.63 Kg/d. I Using Ivomec-Eprinex®, our 
research group showed an increase in milk production of 0.94 Kg/d following treatment at 
calving.2 In the study, there was significant cow and herd management effects on response to 
treatment. Reinemeyer, commenting on the variability in response to treatment in other trials, 
suggested that a test that could identify individual animals, which would economically respond 
to therapy, was needed.3 

Diagnostic tools for the determination of parasite burdens in mature animals are lacking. 
Traditional diagnostic measures, such as fecal egg counts (FEC), are not good indicators of 
infection. In recent work in Europe 90% of animals harbored GIN when examined at slaughter 
but only 14 and 30% were positive on FEC.4

, 5 Gastric enzyme tests such as pepsinogen, have 
been used but may overestimate burden because of hypersensitivity type reactions. 6 

Immunological tests (ELISA) show promise but there is no standard methodology or 
commercially available test kit. 

In the mid-1990s, researchers in immunology, parasitology and epidemiology, at the Atlantic 
Veterinary College, began working with a crude Ostertagia ELISA. The test has been subject to 
several studies both for laboratory validation and field assessment. This paper summarizes some 
of the ongoing research with respect to the ELISA. 

Bulk milk studies 

A series bulk tank studies with varying levels of risk factor analysis have been conducted. The 
first study was conducted by Hovingh, as part of a PhD program. The major objective of the 
project was to examine risk factors for the late summer/fall decrease in milk production in Prince 
Edward Island. In the province, some herds show substantial declines in milk production, at that 
time of year, relative to other seasons, whereas other herds show no such seasonality. The ELISA 
reading for the bulk milk was one of the most highly significant predictors of the presence and 
magnitude of the production decline. 7 

Subsequent to these results, two other bulk milk studies were conducted in the region to 
determine association between ELISA reading, risk factors for internal parasitism and milk 
production. The first study was conducted in Nova Scotia in 1998. Bulk tank milk samples were 
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obtained from all dairy herds in the province (n=415) once in each of the months of July, August 
and September 1998 and tested with the crude ELISA. All producers received a brief 
questionnaire by mail asking for basic information on factors that would potentially influence 
parasite burdens in their herds. The return rate was 50% (207 herds). Data captured included, 
extent of exposure to pasture, common use of pastures by heifers and dry or milking cows, use of 
parasite control procedures in heifers and milking cows and pasture management practices. 
Additionally, 12 month of individual cow milk production data for all herds on production 
recording (n=280) were collected. From the management survey data, increasing exposure of 
both heifers and cows to pasture and spreading manure on pastures resulted in steadily increasing 
ELISA optical densities (OD). Deworming heifers in the spring of the year significantly reduced 
the ODs. When evaluating the relationship between OD values and summer milk production, the 
ELISA OD had a significant association with daily milk production during these months 
(p=0.02), as did grazing, increasing days in milk and somatic cell counts. Using the interquartile 
range, after controlling for pasture exposure and other confounders, the herd in the from 25th 

percentile for bulk milk OD would be expected produce 1.25 Kg more milk than a herd in the to 
75th percentile. Based on these results we concluded that there was the potential for substantial 
economic loss due to parasite burden in Atlantic Canada. Confirmation of this finding would best 
come through a clinical trial of efficacious anthelmintic programs. 8 

Another bulk milk study, modeled on the Nova Scotia design was conducted in PEl (n= 313 
herds). The results supported the findings of the NS study regarding pasture usage and OD. 
Additionally, the use of whole herd anthelmintic treatments significantly reduced the OD herd 
values Optical densities ranged from 0.03 to 1.90 with a mean of 0.54 and an interquartile range 
of 0.38 and 0.78. The effect of going from the 25th percentile to the 75th percentile was 1.2 
Kg/d average herd milk production, very similar to the N.S. study.9 

For greater regional diversity, an additional study was conducted in Virginia in 2001. Bulk tank 
milk samples were obtained from 126 of 158 herds that responded to a statewide survey of 
management practices related to parasite burdens. Summer ODR ranges (0.43 - 1.83, mean 1.21) 
were higher than previously observed in the Canadian studies. In the Virginia study, 
management factors that reduced ODR levels included treatment of milking cows at dry-off 
(P=0.002), and treatment at calving (P=0.002). The ODR levels were high in all categories of 
pasture management, but the number of herds that were totally confined was small. Once again, 
milk production was negatively associated with the summer ODR. The interquartile range of 
summer ODR values was 1.06 (25th percentile) to 1.39 (75th percentile). Herds from the 75th 

percentile produced 1.15 kg/cow/d less milk than those from the 25th percentile. to 

Finally, in preparation for this presentation a non-random survey of 48 bulk tank milks submitted 
to the milk quality lab at Minnesota State was conducted. No management or pasture usage data 
was collected. The mean ODR of these milks was 0.68 and the interquartile range was 0.56 
(25th

) and 0.77 (75th
). Figure 1 contains a graphical presentation of these data. ll 
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Figure 1. Optical density ratios for 48 none randomly selected herds in Minnesota . 
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Optical density ratios for this group of non randomly selected Minnesota herds appears to be 
similar to Atlantic Canada by lower than the Virginia data. 

Individual cow study 

Based on the success of the ELISA in bulk tank milk, a companion study to the anthelmintic 
clinical trial, outline in the accompanying paper was designed. The objectives were to 1) 
evaluate correlations among FEC and the optical density ratio (ODR), a ratio of the OD to 
positive and negative controls, 2) identify cow and herd factors influencing ELISA and 3) to 
evaluate the ability of the ELISA to predict milk production response subsequent to anthelmintic 
treatment. Sanchez et al presents more details regarding this work in peer-reviewed pUblications, 
which have recently been submitted. 

The study used the 38 herds described in the clinical trial paper. Blood and milk samples from 
the 8 sentinel animals as well as bulk milk samples were collected on the same schedule as 
described for the FEC in the companion paper. 

Appropriate statistical analyses were used to control for the impact of the multilevel structure of 
the data. Considerable variation between provinces, herds and test day (within herd) was present 
in the bulk milk ELISA scores. The correlation between individual cow values and the bulk tank 
was moderate at approximately 0.50. There was a great deal of variation within herd, with some 
herds with low bulk tank ODR values having individual animals with very high levels. 
Individual cow ODR values were associated with many of the same management factors that had 
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been identified in the previous bulk milk studies. These included pasture use in heifers, dry and 
lactating cows, and spreading manure on pasture. Additional factors identified included if 
pasture was cut for hay, clipped or dragged. 

Lower daily milk yields were again associated with higher ODR values. Treated cows had a 
small but significant lower ODR values than the placebo treated cows. In total, 123 cows in the 
Ivomec-Eprinex® clinical trial had pretreatment ODR values (prior to dry off). Among these 
cows the treated cows produced 1.26 Kg/d over the first 6 test periods compared to the placebo 
group. Pre-calving ODR values were dichotomized into high and low ODR based on the mean 
value. Using these criteria, the high ODR cows (n=59) produced 2.87 Kg/d (95% CI 0.49-5.26) 
following treatment. There was no apparent effect of treatment in the low ODR cows (n=64) 
(mean 0.11 Kg/d). 

In addition to productivity, reproductive efficiency was also examined in the study. A total of 
549 cows were included in these analyses. Overall treatment with Ivomec-Eprinex® had a 
marginally significant effect on calving-to-conception interval (hazard ratio = 1.24, P = 0.06) 
and resulted in a significant reduction (14 %) in the number of breedings to conception (count 
ratio=0.87, P < 0.05). There was, however, a no significant effect on the calving-to-first service 
interval. Milk samples from 109 late lactation cows had ELISA ODR values. When the ELISA 
optical density (ODR) values obtained between 120 days before calving and drying off were 
categorized as high ODR (>=0.5) and low ODR « 0.5), untreated, high ODR animals had lower 
hazard of conception (hazard ratio=0.38, 95% CI=[0.19,0.75]) compared to low ODR cows 
suggesting that higher parasite burdens had an adverse effect on reproductive performance. 
Treated high ODR cows had a hazard of conception equivalent to the hazard for all cows in the 
low ODR group indicating that treatment prevented the negative effect associated with these 
higher parasite burdens. 

Conclusions 

The ODR, at the cow and herd (bulk tank) level, appears to be a useful measure of 
gastrointestinal parasites in dairy cows. It is correlated both with FEC (individual cow) and with 
management factors (bulk tank and individual cow) that would be predicted to impact worm 
burdens. 

Worm burden, as predicted by ELISA at dry off negatively influenced reproductive performance 
in the subsequent lactation. The negative effect was mitigated by anthelmintic treatment at the 
time of calving. Antibody level prior to dry off predict the milk production response following 
anthelmintic treatment at calving. More research is required to better understand this 
relationship, particularly if the ELISA can be reliably used at the individual cow level to make 
treatment decisions. 
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