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¸ Cyathostomins (small redworm) are now the most 
significant equine parasite (Love et al 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

Cyathostomins



Cyathostomins

Pre-patent period: Between 5 ½ weeks to 2 years



Cyathostomins



ÅMucosal stages can account for the majority of the 
cyathostomin burden in horses (Bairden et al 2001)

ÅA large proportion of larvae within the mucosa at all 
seasons of the year are the inhibited EL3 (Klei et al 1996)

ÅHorses can have burdens in the order of several 
million larvae yet show a negative or low (<100 epg) 
faecal egg count (Dowdall et al 2002)

Cyathostomins



Cyathostomins

ÅLife threatening stages (Love et al 1999):

ÅIngested larvae burrowing into and accumulating in 
gut wall ïimpair absorption leading to loss of 
nutrients

ÅMass emergence from gut wall 
ïólarval cyathostominosisô ï
disease syndrome has a 50%

mortality rate (Dowdall et al 2002)



Cyathostomins & Anthelmintic Resistance

ÅThree classes of anthelmintics are available to control 
cyathostomins

ïBZs, e.g. fenbendazole

ïTetrahydropyrimidines, e.g. pyrantel

ïMacrocyclic Lactones

ÅAvermetins, .e.g. ivermectin

ÅMilbemycin, e.g. moxidectin



Cyathostomins & Anthelmintic Resistance

ÅCurrent cyathostomin situation in horses in UK

ïBZ resistance reported to be widespread in the UK
(Fisher et al 1992)

ïPyrantel resistance was first reported in the UK in 1999 
in thoroughbreds (Coles et al 1999)

ïLack of efficacy suggested on thoroughbred yards to 
ivermectin in 2008 (Campbell et al 2008) 



Cyathostomins & Anthelmintic Resistance

Definition of Resistance:

ñwhen a greater frequency of individuals in a parasite 
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 certain level of efficacyò(Prichard et al 1980)



Selection for Drug Resistance

wormer Time

ÅResistance is inherited

Resistant 
worms 
survive 

treatment

Resistant 
worms pass 

their 
resistance to 

their offspring



Survey on anthelmintic resistance 

in cyathostomins in UK



UK Cyathostomins Resistance Survey

ÅPrevious studies on resistance have been carried out 
in limited geographical areas

ÅPurpose of this study: to conduct a broader 
investigation on the status of cyathostomin resistance 
across the UK



UK Cyathostomins Resistance Survey

Å Methodology

ïFEC conducted on animals not wormed for at least 13 
weeks, and animals ²50 epg included in study
Å1,059 horses were screened

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

ï4/5 horses per yard randomly allocated to treatment:
Å17 yards with fenbendazole, pyrantel, ivermectin or moxidectin

Å5 yards with pyrantel, ivermectin or moxidectin

ïFECRT:  FEC conducted for each horse at time of treatment 
and repeated 14 days later ï% efficacy calculated for each 
horse, and means for each treatment group on each yard



UK Cyathostomins Resistance Survey

ÅResults

ïCategorised (Traversa et al 2008) as:

ÅEffective when FECRT > 90%

ÅñEquivocalò when 80 to 90%

ÅñReduced Efficacyò when < 80%



UK Cyathostomins Resistance Survey

ÅResults

ïReduced efficacy to:

ÅFBZ on 14/17

ÅPYR on 2/22

ÅIVM on 1/22

ïWith multiple reduced 
efficacy on 3 yards



UK Cyathostomins Resistance Survey
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UK Cyathostomins Resistance Survey

ÅMOX was 100% effective in all animals

ÅReduced efficacy and so resistance to FBZ is 
widespread

ÅYards with reduced efficacy to PYR or IVM also had 
reduced efficacy to FBZ, suggesting there are now 
cases of yards with multiple resistance



Cyathostomins Resistance

ÅOnce resistance develops , reversion to susceptibility 
has not been observed (Sangster et al 2002; Slocombe et al 

2008)

ÅWhat action can we take to help maintain drug 
efficacy?



Cyathostomins Resistance

ÅReduce frequency of worming

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

ïSelective treatment: only treating animals based on FEC 
(typically >200 EPG) ïmust treat animal at least once a 
year for the control of encysted larvae



Cyathostomins Resistance

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

ÅóMove then Doseô  (Molento 2007)

ÅRemove dung from pasture regularly: this removes 
any worms that have survived treatment (Wolstenholme 
et al 2004)

ÅConduct FEC at least annually 

ÅNew horses: quarantine and treat with moxidectin 
(preferably combined with praziquantel for 
tapeworms), i.e. use Equest Pramox (Matthews 2008)



Cyathostomins Resistance

ÅPrescribing tips:

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

ïWhere rotating: change actives, not just brand 
names, and that active prescribed is from a 
different chemical family
ÅMoxidectin selects more slowly for resistance than 

ivermectin (Ranjan et al 2002)

ïOnly prescribe wormers licensed for use in the 
species which its use is intended



Cyathostomins Resistance

is NOT

is NOT



Cyathostomins Resistance

ÅThanks to:

ïDr Traversa, University of Teramo

ïProf von Samson-Himmelstjerna, University of 
Hannover

ïPatrick Traill, FDAH

ïDavid Bartram, FDAH

ïSam Hooper, FDAH

ïEquine vets involved in sampling & worming

ïYards



Cyathostomins Resistance

& finally thank you to the HORSES


