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Summary

Virtually all horses in Poland periodically receive deworming treatment. In view of the emerging anthelmintic
resistance it is important to know the current parasite control practices used by Polish horse owners. In order to
assess the situation and analyze it in terms of the risk of drug resistance, a questionnaire survey was forwarded
to 300 horse establishments. The response rate was 49.6%. The average number of deworming treatments
in adult horses was determined at 2.1. and 2.8 for youngstock per calendar year. The most commonly used
drugs were ivermectin, pyrantel pamoate and moxidectin. Almost 73% of respondents indicated that they
take into consideration the resistance of parasites. However, only 4.03% of the responders regularly send
faecal samples from all horses for parasitological examination. In ca. 92% of cases the person administrating
the drug guessed the weight of the horse by visual evaluation. Generally, little attention was paid to pasture
hygiene and prevention of parasitic infection. The responses indicate a high level of awareness among horse
owners of the need to control parasites. They also show the large involvement of veterinarians as a source of
advice about deworming practices, so we concluded that the most appropriate way to achieve improvement

would be implementation of further education programmes for veterinarians.
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Gastrointestinal parasitic infections periodically
affect the majority of grazing horses. The number of
horses in Poland is estimated at 300,000 (http://cbdk.
pl/liczba-koniowatych-2013). Most horses receiving
veterinary care are periodically dewormed and the
veterinarians are the only source of anthelmintics.
In Poland, endoparasite control strategies generally
involve regular, routine administration of anthelmin-
tics before and after the pasture period, which in the
country’s climatic conditions usually lasts from May
to September. This practice is justified in the life cycle
of most nematodes, and it maintains parasite popula-
tions at a relatively low level. The prophylactic use
of anthelmintics without a parasitological diagnosis
before treatment is garnering increasing controversy
due to growing levels of drug resistance (5, 14, 32, 36).
The factors that contribute to anthelmintic resistance
include high frequency of treatments, overuse of drugs
belonging to the same chemical group, underdosing,
absence of weight monitoring, and “prophylactic”
mass treatments (12, 13, 20, 26, 27, 31, 32, 35).
Benzimidazole (BZ) resistance in cyathostomin popu-
lations is now highly prevalent and reported worldwide
(2,8, 16,22, 23). In Poland, benzimidazole resistance
in cyathostomins was confirmed by Balicka-Ramisz
and Ramisz (1), and Gawor and Kita (10). Resistance

to tetrahydropyrimidines (THP) and pyrantel (PYR)
was reported in the USA and Europe (4, 17, 25, 33).
The reports documenting the reduced efficiency of
ivermectin (IVM) against horse nematodes have been
published in both Europe and in the USA (3, 6, 11, 30,
32,33). In last years there were also reports suggesting
reduced efficacy of moxidectin in the USA and the UK
(20, 21, 34).

Studies performed in various countries have demon-
strated that for a long time parasite control strategies in
horses had promoted an increase in frequency of drug
administration, up to the introduction of daily doses of
pyrantel administered in the feed mix (available only
in the US). The aim of the study is to analyse existing
parasite control practices of Polish horse owners in
view of growing anthelmintic resistance. A question-
naire survey was carried out among horse owners to
assess the situation and evaluate the existing risk of
drug resistance. To the best of our knowledge, no other
studies on equine intestinal worm control strategies in
Poland have been performed to date.

Material and methods

The study was performed in 2015/2016. A questionnaire
relating to parasite control was developed and forwarded
to 300 horse establishments from different provinces
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(voivodeships) in Poland. The questions are listed in Tab. 1.
The results are presented descriptively and in graphs. The
percentage response to several questions was calculated.
Actotal of 149 subjects participated in the survey (49.6%).
The questionnaire was filled by 88 owners of 1692 warm-
blood horses and 61 owners of 483 cold-blood horses
coming from 10 out of 16 voivodeships. The number of
animals ranged from 1 to more than 500. Ninety-one per-
cent of warm-blooded horses were kept for breeding and
recreation purpose and 9% were sport horses. Young stock

Tab. 1. Questionnaire survey about deworming practices in
horses sent to horse owners

1. Type and usage of animals

a) warm blooded horses b) cold blooded horses
— breeding i —breeding O
— sport o — labour |
—recreation O — meat m]

2. Number of horses in the herd ..............

3. Herd structure:

stallions O mares O youngstock O geldings o

4. Person responsible for the deworming

owner O zootechnician O veterinarian O
5. Frequency of deworming
Ix/year O 2x/year O 3x/year O
4x/year 0 Sx/year O > 6%/year O
6. Season of deworming:
spring O summer O autumn O winter O

7. Reason for this schema:
veterinary advice O
zootechnitian advice O

manufacturer’s leaflet o
tradition O

8. Are all horses treated at the same time:
yes O noo

9. Are parasitological examination performed?
all animals O selected animals O are not O

10. Did your veterinarian give you advice concerning parasite
control or recommend fecal examination?
yes O no o

11. Have you observed parasitic — related ailments:
none O diarrhoea 0o colic O emaciation O
deterioration of the hair coat O

12. Does anthelmintic resistance is taken into consideration when
choosing control program?
yes O no o

13. Which grazed area falls on one horse? ..............

14. Do other species graze on the same pasture?
yes O no o what species ..............

15. How do you usually cultivate the pastures? ..............

16. Do you carry out faecal removal from the pasture?
yes O no o

17. What criteria determine the choice of the drug?
price O easy application O veterinary advice O
faecal test 0 previous experiences O

18. What drugs are usually used? ..............

19. How often do you rotate the drugs?
never O every treatment O
annually O every 2-3 yearsO

20. How do you calculate the dose?
visual evaluation O measurement/weighting o
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was kept by 40% of warm-blooded horse farms. In cold-
blooded horse farms, 82% of the animals were kept for
breeding purposes, 15% were bred for slaughter and only
3% were used for labour. Young horses (up to 2 years of
age) were kept by 80% of the surveyed farms.

Results and discussion

The majority of respondents (59.7%) indicated that
the owner was responsible for deworming, whereas in
13.4% of cases, deworming was the responsibility of
the zootechnician or the owner in cooperation with the
veterinarian (13.4%). In 14.1% of cases, the relevant
decisions were made by the veterinarian providing
routine care for horses in the stable.

The number of anthelmintic treatments per year
varied from 1 to > 6, with an average of 2.18 for adult
horses and 2.8 for young stock. In farms, where horses
were dewormed twice a year, treatment was performed
in the spring and autumn. Horses were treated more
than 6 times per year in only one establishment (Fig. 1).
Eighty-six percent of the responders claimed that de-
worming treatment was provided simultaneously to all
horses. Young horses were generally treated separately.

According to 60.1% of the respondents, a given de-
worming strategy was chosen based on the information
and advice from their veterinarian, 25.5% based their
choice on customary practice, 9.4% — on information
from the zootechnician, and 6% — on leaflets provided
by the manufacturers of anthelmintic drugs.

The most commonly used drugs were ivermectin
in different formulations (including injectable iver-
mectin for cattle), pyrantel pamoate and moxidectin.
The respondents based their choice of drug on the vet-
erinarian’s suggestion (59.1%), price (51%), previous
experience (28.8%), and ease of application (16.1%)
and the results of parasitological examinations (9.4%).

When inquired about drug rotation, 32.9% of re-
spondents claimed to change the applied drugs every
2-3 years, 30.9% — every year, 16.1% — every treat-
ment, whereas 20.1% relied on the same drug. Nearly
73% of respondents indicated that parasite resistance

80%

60%

No. of treatments per year

Fig. 1. Responses to question about the number of treatments
per year
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was an important factor influencing their choice of
a deworming method. However, only 4.03% (n = 6)
of the responders regularly submitted faecal samples
for parasitological examination. In 21.5% of the sur-
veyed farms, faecal samples from selected horses were
sent for analyses, but not on a regular basis. Fifty-five
percent of the respondents admitted that they had re-
ceived advice concerning parasite control from their
veterinarian or were advised to submit faecal samples
for parasitological examination. In only 8.1% (n=12)
of the evaluated establishments, the dose of the anthel-
mintic drug was determined by measuring horses with
a grid tape or by weighing, whereas in 91.9% of cases,
the person administering the drug guessed the horse’s
weight based on a visual evaluation.

Fifty-seven percent of the respondents had never ob-
served any clinical symptoms that could be indicative
of a parasitic infection and the need for deworming.
Emaciation was observed in 16.1% farms, deteriora-
tion of the hair coat — in 14.8%, colic — in 7.4% and
diarrhoea — in 5.4% of the evaluated establishments.

All horses from the surveyed establishments had
access to a pasture. The average pasture area per horse
was 0.9 ha, varying from 0.1 to 4 ha. According to
10.1% of the respondents, pastures were used for rota-
tion or mixed grazing with cattle. The following 7.4%
of the responders admitted that pastures were occasion-
ally used by wild animals such as roe deer, red deer
or moose. Pasture clipping and chain harrowing were
indicated by 50.3% and 36.2% of the responders as the
most prevalent pasture care practices, respectively. In
19.5% of farms, pastures were regularly fertilised, in
6% — grass was annually re-sown, whereas in 16.8%
of farms, pastures were not cultivated in any way.

Despite the fact that the reliability of the answers
could not be verified, the survey was a valuable source
of information about intestinal worm control practices
in Poland. The responses indicate that horse owners
are highly aware of parasite control requirements.
They also indicate high involvement of veterinarians
as sources of advice about deworming practices, which
could be expected given that anthelmintics in Poland
are available on prescription only. More than the half
of the respondents received information about para-
site control or were advised to submit faecal samples
for parasitological analysis. The timing of treatment
for cold-blooded horses reared for meat was usually
determined by the veterinarian or in close consulta-
tion with a veterinarian. The relevant decisions were
generally based on legal regulations concerning the
administration of veterinary drugs to animals whose
meat is intended for human consumption. In this case,
the owners were more likely to keep full veterinary
documentation and observe the required waiting pe-
riods. The owners of 1 to 3 horses were more likely
to delegate the responsibility for parasite control to
a veterinarian.
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The vast majority of the respondents provided
simultaneous treatment for all horses, and the most
commonly used drugs were ivermectin and pyrantel,
which is consistent with the results obtained in Italy
(26, 29), Sweden (23, 25) Germany (9, 15, 29) and
the UK (19, 29) and Ireland (24). In comparison with
Ireland, the UK and Italy where most horses were
dewormed at intervals of several weeks, horse owners
in Poland provided less frequent treatment for their
animals. The average number of deworming treat-
ments in adult horses was determined at 2.1 in Poland,
2.72 in Germany (9), 3.2 in Sweden (25) and 3.7 in
Denmark (18). More than half of the respondents had
never observed any clinical symptoms that could be
associated with internal parasites, and they regarded
the existing frequency of deworming treatments and
the used formulations as sufficient to counteract the
risk. Treatments administered at intervals longer than
the pre-patent period may lower the counts of resis-
tant Cyathostomins by diluting them in a potentially
susceptible population.

Underdosing is one of the main causes of anthelmin-
tic resistance. Only about 8% of the surveyed farms
weighed each horse in the herd, which increased the
risk of weight underestimation. Similar results were
obtained by Fritzen et al. (9) and Hinney et al. (15)
in Germany, where 94.4% and 86% of horse estab-
lishments, respectively, determined the weight of the
animal by visual assessment. Forty percent of horses
were measured and weighted in Ireland (24), and 33%
in Sweden (25).

Seventy-five percent of the respondents declared
that their parasite control strategies accounted for
anthelmintic resistance. Despite the above, they paid
little attention to the prevention of parasitic infec-
tions during the pasture period. Similar results were
noted in Denmark, where only 10% of establishments
practiced mixed grazing, whereas mixed grazing was
much more popular in Italy (25.3%) and Germany
(17%). Most respondents declared quartered grazing
and quarter rotation if permitted by pasture acreage.
Pasture maintenance involved mainly clipping and
harrowing. Faeces were removed, although irregu-
larly, in only 14% of the establishments, which points
to low levels of awareness about the risk associated
with larval burden in pastures. Faeces were removed
in 31% of Irish pastures and 49% of British pastures.
In 10% of German stud farms surveyed by Fritzen et
al. (9) careful pruning of pastures was the only parasite
control measure which eliminated routine drug use.

Anthelmintics should be used rationally and more
attention should be paid to the prevention practices,
such as frequent parasitological examinations of faecal
samples before treatment and the promotion of pasture
hygiene, to preserve their effectiveness. In temperate
climates, adherence to adequate hygiene standards
decreases the number of infective larvae in pastures,



lowers the risk of infection and minimizes the use of
anthelmintics (2, 7, 12-14, 31). Suitable farm manage-
ment practices combined with the rational use of drugs
preceded by parasitological examinations of faecal
samples reduce the selection pressure for anthelmintic
resistance. Most horse-owners regard their veterinary
practitioners as a major source of information about
parasites and the only source of anthelmintics; there-
fore the implementation of further educational pro-
grammes for veterinarians seems the most appropriate
method to achieve improvement in parasite control.
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