®
FORTDODGE

Professional
Development

> 4

Survey of Anthelmintic Resistance in
Equine Cyathostomins

Helen Barnes BSc (Hons) DMM DipM MCIM
Fort Dodge Animal Health




®
FORTDODGE

Professional
Development

Cyathostomins

Cyathostomins (small redworm) are now the most
significant equine parasite (Love et a/1999)

Virtually all grazing horses are exposed to
cyathostomins at some stage of their life, and many
encounter infections all of their lives (Matthews 2008)

It is the larval stages of cyathostomin that are
pathogenic
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o Cyathostomins

L3 Larvae exsheath

Larvae continue

development in

cysts in gut wall
(LL3 and L4)

and invade wall
of large intestine
where they become
encysted

/ InThe Horse

: L4 emerge from gut

a . /
Larvae (L3) ingested By .~'~--« B = wall into gut lumen
by horse and moult to become
young adults (L5)

Pre-patent period: Between 5 %2 weeks to 2 years
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Cyathostomins

Development cycle of small redworm

Early L3 stage

Intestinal lumen

Caecum & colon wall

encysted and
nhibited inside

N
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> Cyathostomins

A Mucosal stages can account for the majority of the
cyathostomin burden in horses (Bairden et a/2001)

A A large proportion of larvae within the mucosa at all
seasons of the year are the inhibited EL3 (Klei et a/1996)

A Horses can have burdens in the order of several
million larvae yet show a negative or low (<100 epQq)
faecal egg count (Dowdall et a/2002)




FORT DODGF

Professional
Development

- Cyathostomins

A Life threatening stages (Love et a/1999):

AIngested larvae burrowing into and accumulating in
gut wall T impalir absorption leading to loss of
nutrients

A Mass emergence from gut wall

ir6l arval cyathost| «) b
disease syndrome has a 50% i *

mortality rate (Dowdall et a/2002)
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-Cyathostomins & Anthelmintic Resistance

A Three classes of anthelmintics are available to control
cyathostomins

I BZs, e.g. fenbendazole
I Tetrahydropyrimidines, e.g. pyrantel

I Macrocyclic Lactones
A Avermetins, .e.g. ivermectin
A Milbemycin, e.g. moxidectin
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-Cyathostomins & Anthelmintic Resistance

A Current cyathostomin situation in horses in UK

I BZ resistance reported to be widespread in the UK
(Fisher et a/1992)

I Pyrantel resistance was first reported in the UK in 1999
In thoroughbreds (Coles et a/1999)

I Lack of efficacy suggested on thoroughbred yards to
Ivermectin in 2008 (Campbell et a/2008)
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-Cyathostomins & Anthelmintic Resistance

Definition of Resistance:

Nwhen a greater frequency
population, usually affected by a dose or

concentration of a compound, is no longer affected,

or a greater concentration of drug Is required to

reach a cert ail nePrichaeerarrdso) of e f
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- Selection for Drug Resistance

A Resistance is inherited

___________________

IJ
IJ
- © o
wormer Time ~
By ~
~ -
Resistant Resistant
worms | ' worms pass
survive their
treatment . resistance to

their offspring
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Survey on anthelmintic resistance
In cyathostomins in UK
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- UK Cyathostomins Resistance Survey

A Previous studies on resistance have been carried out
In limited geographical areas

A Purpose of this study: to conduct a broader
Investigation on the status of cyathostomin resistance
across the UK
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UK Cyathostomins Resistance Survey

A Methodology

I FEC conducted on animals not wormed for at least 13
weeks, and animals 2 50 epg included in study

A 1,059 horses were screened

I Atotal of 396 horses on 22 yards were enrolled across the
UK in 2008 from April to Oct

I 4/5 horses per yard randomly allocated to treatment:
A 17 yards with fenbendazole, pyrantel, ivermectin or moxidectin
A 5 yards with pyrantel, ivermectin or moxidectin

I FECRT: FEC conducted for each horse at time of treatment
and repeated 14 days later i % efficacy calculated for each
horse, and means for each treatment group on each yard
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- UK Cyathostomins Resistance Survey

A Results

I Categorised (Traversa et a/2008) as:

A Effective when FECRT > 90%
AREqui vocal 0 when 80 to 90%

AiReduced Efficacyo when <
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UK Cyathostomins Resistance Survey

A Results

I Reduced efficacy to:
A FBZ on 14/17
APYR on 2/22
A IVM on 1/22

I With multiple reduced
efficacy on 3 yards

MEAN % EFFICACY

Y HIG FBZ PYR IVM MOX
H 20/5 27.2%|  70.5%|  97.7% 100%
3 16/4 15.0%| 86.8% 100% 100%
5 20/5 30.0%|  93.3%| 94.5% 100%
6 20/5 31.4% 100% 100% 100%
7 12/4 - 100% 100% 100%
9 20/5 71.8%|  80.0% 100% 100%
10 20/5 95.0% 100% 100% 100%
11 20/5 54.6% 100% 100% 100%
12 12/4 - 100% 100% 100%
20/5 26.0%|  72.7% 100% 100%
16 12/4 - 100% 100% 100%
26 12/4 - 100% 100% 100%
31 20/5 62.9%|  97.0% 100% 100%
32 12/4 - 100% 100% 100%
I 205 17.2% 100%|  70.0% 100%
34 20/5 77.8% 100% 100% 100%
35 20/5 100% 100% 100% 100%
36 20/5 35.5% 100% 100% 100%
37 20/5 85.0% 100% 100% 100%
39 20/5 63.0% 100% 100% 100%
40 20/5 68.7% 100% 100% 100%
41 20/5 66.6% 100% 100% 100%
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UK Cyathostomins Resistance Survey

% of Horses Administered FBZ, PYR,

IVM or MOX
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Seveiopment_~ UK Cyathostomins Resistance Survey

A MOX was 100% effective in all animals

A Reduced efficacy and so resistance to FBZ is
widespread

A Yards with reduced efficacy to PYR or IVM also had
reduced efficacy to FBZ, suggesting there are now
cases of yards with multiple resistance
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- Cyathostomins Resistance

A Once resistance develops , reversion to susceptibility

has not been observed (Sangster et al 2002; Slocombe et al
2008)

A What action can we take to help maintain drug
efficacy?
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- Cyathostomins Resistance

A Reduce frequency of worming

I Using wormers with longer dosing intervals, and so fewer
generations of cyathostomin are exposed to drug

I Selective treatment: only treating animals based on FEC
(typically >200 EPG) T must treat animal at least once a
year for the control of encysted larvae
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- Cyathostomins Resistance

A Ensure horse is given & receives  the correct dose
according to its weight

A6Move t h evienoRon7s e O

A Remove dung from pasture regularly: this removes

any worms that have survived treatment (wolstenholme
et a/2004)

A Conduct FEC at least annually

A New horses: quarantine and treat with moxidectin
(preferably combined with praziquantel for
tapeworms), i.e. use Equest Pramox (Matthews 2008)
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- Cyathostomins Resistance

A Prescribing tips:

I Check with horse owner that active prescribed is
fully effective on their yard

I Where rotating: change actives, not just brand
names, and that active prescribed is from a
different chemical family

A Moxidectin selects more slowly for resistance than
Iivermectin (Ranjan et a/2002)

I Only prescribe wormers licensed for use in the
species which its use is intended
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- Cyathostomins Resistance
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A Thanks to:

I Dr Traversa, University of Teramo

I Prof von SamsonHimmelstjerna, University of
Hannover

I Patrick Traill, FDAH

| David Bartram, FDAH

I Sam Hooper, FDAH

I Equine vets involved in sampling & worming
I Yards
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