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IntroductionIntroduction

�„�„ Parasitic InfectionsParasitic Infections
–– Number one problem facing sheep and Number one problem facing sheep and 

goatsgoats
�„�„ Causes weight loss, diarrhea, anemia, bottle Causes weight loss, diarrhea, anemia, bottle 

jaw and deathjaw and death

�„�„ Leads to profit lossesLeads to profit losses

–– Sheep and goats are livestock most Sheep and goats are livestock most 
susceptible to parasitessusceptible to parasites

–– Many Many dewormersdewormers are not workingare not working
�„�„ There are worms resistant to all classes of There are worms resistant to all classes of 

dewormersdewormers

Prevalent ParasitesPrevalent Parasites

�„�„ HaemonchusHaemonchus
ContortusContortus (barber (barber 
pole worm)pole worm)

�„�„ TrichostrongylusTrichostrongylus
spp. (bankrupt spp. (bankrupt 
worm)worm)

�„�„ MonieziaMoniezia expansaexpansa
(Tapeworm)(Tapeworm)

Barber Pole WormBarber Pole Worm

�„�„ Blood sucking Blood sucking 
parasite in the parasite in the 
abomasumabomasum (true (true 
stomach)stomach)
–– 0.05 ml blood per 0.05 ml blood per 

dayday

�„�„ Most devastating Most devastating 
wormworm

�„�„ Causes anemia and Causes anemia and 
bottle jawbottle jaw

�„�„ Leads to deathLeads to death

Bankrupt wormBankrupt worm

�„�„ Found in the small Found in the small 
intestineintestine

�„�„ Look for other signsLook for other signs
–– Can cause weight Can cause weight 

loss, rough hair loss, rough hair 
coat, ill thrift, poor coat, ill thrift, poor 
appetite, and appetite, and 
diarrheadiarrhea

TapewormTapeworm
�„�„ Only treat for Only treat for 

tapeworm if the tapeworm if the 
animal is unthriftyanimal is unthrifty
–– Presence of tapeworms Presence of tapeworms 

is not a problem by is not a problem by 
itselfitself

�„�„ Intermediate host:  Intermediate host:  
mitemite

�„�„ Cause very little Cause very little 
damage, possible damage, possible 
blockageblockage

�„�„ Treat with Treat with ValbazenValbazen



DewormersDewormers

�„�„ What are What are dewormersdewormers??
–– Classification of chemical drugs called Classification of chemical drugs called 

anthelminticsanthelmintics

–– AnthelminticsAnthelmintics
�„�„ Anti (against) Anti (against) –– helminthshelminths (worms)(worms)

–– Valuable and limited resource that must Valuable and limited resource that must 
be managed properlybe managed properly

DewormersDewormers

�„�„ 3 classes3 classes

�„�„ BenzimidazolesBenzimidazoles
–– SafeguardSafeguard®® , , 

ValbazenValbazen®®

�„�„ ImidazothiazolesImidazothiazoles
–– ProhibitProhibit®® , Positive , Positive 

Goat Goat PelletPelletTMTM

�„�„ MacrolidesMacrolides
–– IvomecIvomec®® , , CydectinCydectin®®

BenzimidazolesBenzimidazoles

�„�„ White drenchesWhite drenches

�„�„ Safeguard (Safeguard (fenbendazolefenbendazole))
–– Approved for use in goats onlyApproved for use in goats only
–– Effective against barber pole worm and Effective against barber pole worm and 

brown stomach wormbrown stomach worm

�„�„ ValbazenValbazen((albendazolealbendazole))
–– Approved for use in sheep onlyApproved for use in sheep only

–– Only Only dewormerdewormer that works on tapewormsthat works on tapeworms

–– Effective against the barber pole worm Effective against the barber pole worm 
and others, but not bankrupt wormand others, but not bankrupt worm

ImidazothiazolesImidazothiazoles

�„�„ Prohibit (Prohibit (LevamisoleLevamisole))
–– Must be able to weigh animalsMust be able to weigh animals

–– Effective against barber pole worm, bankrupt Effective against barber pole worm, bankrupt 
worm, and othersworm, and others

–– Approved for use in sheep onlyApproved for use in sheep only

�„�„ Positive Pellet (Positive Pellet (MorantelMorantel tartratetartrate ))
–– Goats onlyGoats only

–– Must follow instructionsMust follow instructions

–– Not to be used in a group settingNot to be used in a group setting

–– Effective against barber pole worm and 2 other Effective against barber pole worm and 2 other 
worm speciesworm species

MacrolidesMacrolides

�„�„ Approved for use in sheep onlyApproved for use in sheep only
–– IvomecIvomec®®

–– CydectinCydectin®®

�„�„ Effective against barber pole worm, Effective against barber pole worm, 
bankrupt worm, and othersbankrupt worm, and others

�„�„ Extra label use of cattle Extra label use of cattle injectableinjectable
CydectinCydectin in in goatsgoats can slow can slow moxidectinmoxidectin
resistanceresistance
–– Use cattle dose, donUse cattle dose, don’’t doublet double

New New dewormerdewormer , new class, new class

�„�„ Amino Amino acetonitrileacetonitrile
derivativederivative

�„�„ Will not be available Will not be available 
to US for about 5 to US for about 5 
yearsyears

�„�„ Resistance can still Resistance can still 
occuroccur

�„�„ www.zolvix.comwww.zolvix.com



ExtraExtra -- label Drug Uselabel Drug Use

�„�„ Only Only FenbendazoleFenbendazole (( SafeGuardSafeGuard ®® ) ) 
and and MorantelMorantel ((RumatelRumatel ®® , Positive , Positive 
Pellet) are FDAPellet) are FDA --approved for goats.approved for goats.

�„�„ Only Only AlbendazoleAlbendazole (( ValbazenValbazen ®®), ), 
IvomecIvomec ®® drench, drench, LevamisoleLevamisole
(drench and bolus) and (drench and bolus) and CydectinCydectin
drench are FDAdrench are FDA --approved for approved for 
sheep.sheep.

�„�„ Use of a product that is different Use of a product that is different 
than its label constitutes than its label constitutes extraextra --
label drug uselabel drug use and requires a and requires a 
veterinary prescription in context veterinary prescription in context 
of valid of valid veterinarianveterinarian --patientpatient --
client relationshipclient relationship ..

�„�„ You should use exaggerated You should use exaggerated 
withdrawals when using drugs withdrawals when using drugs 
extra label (keep records).extra label (keep records).

AnthelminticAnthelmintic ResistanceResistance

�„�„ The ability of worms in a population to The ability of worms in a population to 
survive drug treatments that are survive drug treatments that are 
generally effective against the same generally effective against the same 
species and stage of infection at the species and stage of infection at the 
same dose ratesame dose rate

�„�„ Nematodes have great genetic Nematodes have great genetic 
diversity & large population sizesdiversity & large population sizes
–– High mutation rates and rapid evolutionHigh mutation rates and rapid evolution

–– Barber pole wormBarber pole worm
�„�„ 5000 eggs per female/day5000 eggs per female/day

What Causes ResistanceWhat Causes Resistance
�„�„ MisuseMisuse

–– Frequent Frequent 
indiscriminate useindiscriminate use

�„�„ Treating all animals Treating all animals 
at timed at timed intervelsintervels

–– Under dosingUnder dosing
�„�„ ScaleScale
�„�„ Miscalculation of Miscalculation of 

dosesdoses
–– Sheep vs. GoatsSheep vs. Goats

–– Frequent rotation of Frequent rotation of 
dewormersdewormers

DewormerDewormer ResistanceResistance

�„�„ When to Suspect ResistanceWhen to Suspect Resistance
–– When fecal egg counts remain high When fecal egg counts remain high 

or clinical signs persist following or clinical signs persist following 
treatmenttreatment

–– One must also rule out other One must also rule out other 
possibilitiespossibilities

–– Knowledge of prevalence of Knowledge of prevalence of 
resistance in your arearesistance in your area

CONTROLLING PARASITES CONTROLLING PARASITES 
WHEN DEWORMER WHEN DEWORMER 
RESISTANCE IS A PROBLEMRESISTANCE IS A PROBLEM

Determining Resistance Determining Resistance 
on Your Farmon Your Farm

�„�„ Fecal egg counts are used to estimate Fecal egg counts are used to estimate 
the level of parasite infestation in a the level of parasite infestation in a 
given pasturegiven pasture

�„�„ Workshops are offered with FAMACHA Workshops are offered with FAMACHA 
training through cooperative extensiontraining through cooperative extension

�„�„ Fecal egg count reduction test to Fecal egg count reduction test to 
observe change in egg counts over observe change in egg counts over 
timetime



Determining Resistance Determining Resistance 
on Your Farmon Your Farm

�„�„ Fecal egg count Fecal egg count 
reduction testreduction test
–– Day 0Day 0

�„�„ Treat animalsTreat animals
�„�„ Collect fecal sample Collect fecal sample 

from the rectum from the rectum 
using exam glovesusing exam gloves

�„�„ Determine fecal egg Determine fecal egg 
countcount

–– Day 10Day 10--1414
�„�„ Collect fecal sampleCollect fecal sample
�„�„ Determine fecal egg Determine fecal egg 

countcount

Determining Resistance Determining Resistance 
on Your Farmon Your Farm
�„�„ Labs can do fecal egg counts for youLabs can do fecal egg counts for you

–– Locations, directions for collection, prices Locations, directions for collection, prices 
and scheduling informationand scheduling information

�„�„ Contact your local cooperative extension Contact your local cooperative extension 
agentagent

Determining Resistance on Determining Resistance on 
Your FarmYour Farm

�„�„ Larval Development Larval Development 
AssayAssay
–– University of GeorgiaUniversity of Georgia

�„�„ Dr. Ray KaplanDr. Ray Kaplan
�„�„ Only lab in countryOnly lab in country

–– Tells you the predominant Tells you the predominant 
species and effective species and effective 
dewormersdewormers on YOUR farmon YOUR farm

–– Expensive:  $450Expensive:  $450

–– Contact:  Bob Storey at Contact:  Bob Storey at 
(706) 542(706) 542--0742 or 0742 or 
bstorey@uga.edubstorey@uga.edu

When to treatWhen to treat ……

�„�„ 22 --4 weeks prior to 4 weeks prior to 
lambing/kidding (or shortly lambing/kidding (or shortly 
thereafter)thereafter)

–– To counter To counter ““ pariparturientpariparturient ””
rise in worm eggsrise in worm eggs

–– Because lactating female has Because lactating female has 
compromised immunity to compromised immunity to 
parasites.parasites.

–– Because arrested larvae  Because arrested larvae  
mature in spring when mature in spring when 
lambing occurs or when lambing occurs or when 
lambs/kids are turned out to lambs/kids are turned out to 
pasture.pasture.

–– Because dam is the primary Because dam is the primary 
source of infection to her source of infection to her 
offspring.offspring.

Managing Resistance by Managing Resistance by 
Selective TreatmentSelective Treatment

�„�„ Smart DrenchingSmart Drenching
–– Do not treat all Do not treat all 

animalsanimals

–– Treat animals with Treat animals with 
symptomssymptoms

�„�„ DiarrheaDiarrhea
�„�„ Weight lossWeight loss
�„�„ DepressionDepression
�„�„ Loss of Loss of apetiteapetite
�„�„ LethargyLethargy
�„�„ Bottle jawBottle jaw

–– FAMACHAFAMACHA

FAMACHAFAMACHA �„�„ Anemia may be Anemia may be 
monitored by monitored by 
FAMACHAFAMACHA
–– Scale of 1Scale of 1--5 5 

rating the rating the 
anemia of animalanemia of animal

�„�„ Certification Certification 
requiredrequired

�„�„ Cooperative Cooperative 
extensionextension

�„�„ Useful only for the Useful only for the 
barber pole wormbarber pole worm



““ RefugiaRefugia ”” –– in refuge from the in refuge from the 
drugdrug

What is What is refugiarefugia ??
–– Worms not exposed to Worms not exposed to 

drug; therefore still drug; therefore still 
susceptible to treatmentsusceptible to treatment

The goalThe goal
–– Increase the population of Increase the population of 

susceptible wormssusceptible worms

How?How?
–– Selective treatment Selective treatment ––

leave some animals leave some animals 
untreateduntreated

–– After After dewormingdeworming , , do notdo not
move animals to a clean move animals to a clean 
pasturepasture

Parents How We Select for
Drug resistance
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Drug Treatment

DosingDosing

�„�„ Scale for weighingScale for weighing
–– LevamisoleLevamisole

�„�„ Dose based on Dose based on 
heaviest animalheaviest animal
–– Not average weightNot average weight

�„�„ About half of the About half of the 
animals will be animals will be 
underdosedunderdosed

Goats vs. SheepGoats vs. Sheep

�„�„ Double the recommended dose for Double the recommended dose for 
sheep, when treating goatssheep, when treating goats
–– Exception:  Exception:  CydectinCydectin injectableinjectable

�„�„ Goats only, use cattle doseGoats only, use cattle dose
�„�„ InjectableInjectable slows resistance to slows resistance to moxidectinmoxidectin

DewormerDewormer RotationsRotations

�„�„ Do NotDo Not
–– Rotate Rotate dewormersdewormers at each dosingat each dosing

�„�„ Use each Use each dewormerdewormer until it is no longer until it is no longer 
effective before switching to anothereffective before switching to another

–– Treat on a timed scheduleTreat on a timed schedule
�„�„ Susceptible parasites are goodSusceptible parasites are good

�„�„ If you consistently If you consistently dewormdeworm with one or more with one or more 
dewormer(sdewormer(s), only worms resistant to those ), only worms resistant to those 
dewormer(sdewormer(s) will be left) will be left

–– Those worms will multiply and you will lose the Those worms will multiply and you will lose the 
effectiveness of the effectiveness of the dewormerdewormer fasterfaster

Introducing new Introducing new 
parasitesparasites

�„�„ Bringing in new stock can bring in new Bringing in new stock can bring in new 
population of parasitespopulation of parasites
–– May be resistant to different or more May be resistant to different or more 

dewormersdewormers than your herdthan your herd

–– Quarantine at least 48 hours (a few Quarantine at least 48 hours (a few 
weeks would be best)weeks would be best)

–– NonNon--grazing environmentgrazing environment

–– Treat with two Treat with two dewormersdewormers of two of two 
different classes to try to kill all parasites different classes to try to kill all parasites 
before introducing to your herdbefore introducing to your herd



Recent Study

�„ Objectives
– Determine the predominant species in the 

mid-Atlantic region of the US
�„ Maryland, Delaware, Virginia, West Virginia, 

Pennsylvania

�„ 19 goat farms and 13 sheep farms were 
tested

– Determine levels of dewormer resistance 
in parasites of sheep and goats located in 
the mid-Atlantic US

Recent StudyRecent Study

�„ Barber pole worm
– most predominant 

worm species
�„ 84% of farms
�„ FAMACHA may be a 

good indicator for 
barber pole worm 
infection

I want your 
blood!

Recent Study

�„ Results were described as follows:
– Susceptible (S):  effective
– Suspected Resistant (SR):  inconclusive, 

border-line resistance, fecal egg count 
resistance test is recommended

– Low Resistant (LR):  may still be effective 
if a selective treatment approach is used

– Resistant (R):  ineffective

FARM Benzimidazoles Levamisole Ivermectin Moxidectin

A R S R LR

B R R SR S

C R R R LR

D R R R S

E R S R S

F R LR R R

G R S R R

H R S R R

I R S R R

J R SR LR S

K R S R LR

L R S R LR

M R S LR S

N R S LR S

O R S R R

P R S LR S

Q R SR R R

R R S S S

S R SR R R

FARM Benzimidazoles Levamisole Ivermectin Moxidectin

A R S S S

B LR LR S S

C R S R LR

D R S S S

E R S LR S

F R SR R R

G R S R S

H R S LR S

I R S S S

J R S S R

K R S R LR

L R S R R

M R S S S

OverallOverall

�„�„ 97%97% of farms tested were of farms tested were resistantresistant to to 
benzimidazolesbenzimidazoles(excluding (excluding ValbazenValbazen))

�„�„ 28%28% of farms were of farms were resistantresistant to to 
LevamisoleLevamisole

�„�„ 56%56% of farms tested were of farms tested were resistantresistant to to 
IvermectinIvermectin

�„�„ 50%50% of farms tested were of farms tested were resistantresistant to to 
MoxidectinMoxidectin



Review of Worms and Review of Worms and 
DewormersDewormers

�„�„ Barber pole worm and bankrupt worm Barber pole worm and bankrupt worm 
are the most prevalent species in the are the most prevalent species in the 
midmid--AtlanticAtlantic

�„�„ BenzimidazolesBenzimidazoles(Safeguard) are (Safeguard) are 
generally ineffective on most farms of generally ineffective on most farms of 
this regionthis region
–– Data does not include Data does not include valbazenvalbazen

–– ValbazenValbazen is good for tapewormsis good for tapeworms

Review of Worms and Review of Worms and 
DewormersDewormers

�„�„ ImidazothiazolesImidazothiazoles ((LevamisoleLevamisole, Prohibit, , Prohibit, 
Positive Pellet)Positive Pellet)
–– Still effective on most farms in this regionStill effective on most farms in this region

–– Effectiveness can be regained when not Effectiveness can be regained when not 
in use for a minimum of one yearin use for a minimum of one year

�„�„ MacrolidesMacrolides
–– MoxidectinMoxidectin tends to be more effective tends to be more effective 

than than ivermectinsivermectins in many casesin many cases

Review of Parasite Review of Parasite 
ManagementManagement

�„�„ Determine what Determine what dewormersdewormers work on work on 
your farmyour farm
–– Fecal egg count reduction testFecal egg count reduction test

–– Larval Development AssayLarval Development Assay

�„�„ Treat only those animals showing Treat only those animals showing 
signs of infectionsigns of infection
–– Routine checks will be necessaryRoutine checks will be necessary

�„�„ Especially in the summerEspecially in the summer

RememberRemember

�„�„ Every farm has a Every farm has a 
different parasite different parasite 
populationpopulation

�„�„ Different Different 
dewormersdewormers will be will be 
effective on effective on 
different farmsdifferent farms
–– Even if they are Even if they are 

across the roadacross the road

Good Resource

�„ Southern Consortium for Small 
Ruminant Parasite Control
– Researchers, Animal Science 

Professionals and Veterinarians
– Continual updating the site with current 

research and recommended practices
– http:// www.wormx.org

Questions???Questions???



Pasture Management
Use “ clean or safe ”

pastures
What is a safe pasture?
�„ New pasture
�„ Pasture that has been 

renovated with tillage
�„ A pasture that has not been 

grazed by sheep or goats for 
the past 6 to 12 months.

�„ Pasture grazed by horses 
and/or cattle for the past 6 to 
12 months.

�„ Pasture in which a hay or silage 
crop has been removed.

�„ Pasture that has been rotated 
with row crops.

�„ Burnt pasture
�„ Severely overgrazed 

pasture????

Cleaner, safer pastures are a more realistic goal for most produ cers.

Resistance status of your farm
�„ DrenchRite ® (Univ. of 

GA)
– Larval assay
– Laboratory test 
– Test all dewormers

and combinations of 
dewormers

– http://wormx.org/SCS
RPC/Files/Files/D%27R
ite%20Scsrpc11 -
05.pdf

– Only one test needed 
per farm

– One pooled fecal 
sample from 10 -12 
animals


