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Infectious Diseases 
The Best Biosecurity Boots

We’re all familiar with the medical/ 
veterinary axiom: First do no harm. A 
recent Colorado State University (CSU) 
study extended this principle to biosecu-
rity for ambulatory veterinarians: First, 
don’t bring any diseases into a patient’s 
stall, and don’t take any out to spread to 
other patients. 

For this study, researchers investigated 
the durability of four types of disposable 
overboots to see which held up to typical 
ambulatory practice walking and, thus, 
might provide the best protective barrier 
to avoid spreading disease. Josie L. Traub-
Dargatz, DVM, MS, Dipl. ACVIM, profes-
sor of veterinary clinical sciences at CSU, 
presented the results.

“Personal protective equipment is an 
important component of a complete bios-
ecurity program,” she said. “Boots need to 
be affordable, durable, waterproof, readily 
available, and easy to put on and take off or 
people won’t use them. Options (for foot-
wear) include disposables or reusable boots 
you disinfect; for the latter you need to have 
a way to make up disinfectant, a container 
for the disinfectant, and a scrub brush. 
Most ambulatory practices don’t carry all 
this stuff, which leaves disposables.”

The disposable overboot study involved 
veterinary students walking a 265-foot 
course over gravel, concrete, and rub-
ber stall mats wearing each of four com-
monly available boot types: Clear plastic 
boots from Continental Plastic Corp., blue 
plastic boots from Jorgensen Laborato-
ries, and lightweight/heavyweight yellow 
boots from Global Protection. Boot price 
ranged from $0.30/pair for the clear boots 
to $2.32/pair for the lightweight yellow 
boots. Porosity of the boots (how much 
water they leaked) was measured by pour-
ing two liters of water into each boot after 
walking the course and measuring how 
much leaked out in one minute. 

Unsurprisingly, the heavier-weight  
yellow boots (both heavy and light) fared 
better than the clear and blue boots; one 

lightweight yellow boot 
leaked, compared to 
none of the heavy yel-
low boots, 83% of the 
clear boots, and 92% 
of the blue boots. The 
blue boots also leaked 
the highest average vol-
ume of water—209 mL, 
compared to 58 mL for 
the clear boots and 0.7 
mL for the lightweight 
yellow boot.

“The blue and clear 
boots were the most af-
fordable, but the least 
durable,” Traub-Dar-
gatz summarized. “The 
heavy yellow boots 
were the most durable, 
followed closely by 
the light yellow boots. 
Most students felt the 
light yellow boots were 
easiest to put on and 
take off. All of these boots were noisy to 
walk in, so keep your safety in mind; some 
horses may be hyperexcitable to the noise. 

“If you’re only going to put on the boots 
to go in the stall and take them off when 
you come out, the clear/blue boots may be 
okay, but if you’ll be walking on concrete 
or gravel, their durability is questionable,” 
she noted. “Pick the right size/style boots 
for your needs, and keep them with you 
always in case you need to examine con-
tagious cases.”

MrsA More Common in horse 
People

Methicillin-resistant Staphylococcus 
aureus (MRSA) bacterial infections have 
become hot news lately, especially among 
horse people. This topic likely won’t 
die down soon because recent research 
shows that MRSA is up to 10 times more  
common in equine veterinarians than in 
the general population—and that it can 
spread from horses to humans.

“MRSA appears to be an occupational 
risk factor for large-animal veterinarians,” 
noted Maureen Anderson, DVM, DVSc, 
postdoctoral fellow in the Department of 
Pathobiology of the University of Guelph 
in Ontario, Canada.

She discussed MRSA biology, preva-
lence, and recent research. She reported 
that MRSA can cause many different 
problems, from superficial skin/soft tissue 
infections to necrotizing (tissue-killing) 
pneumonia. Some hospital-associated 
strains in humans are resistant to multiple 
classes of antibiotics, leaving very few ef-
fective treatment options for people who 
become infected. There is increasing con-
cern that some strains might ultimately 
develop resistance to these few remaining 
antibiotic weapons. 

The general human population has 
an estimated 0.2-3.5% MRSA coloni-
zation rate (carrier state), and contact 
with horses and pigs appears to increase 
one’s risk of MRSA colonization, noted  

The four different types of disposable overboots used in the study were: 
clear boots (top left), blue boots (top right), lightweight yellow boots 
(bottom left), and heavyweight yellow boots (bottom right).
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Anderson. Some studies have shown 
that large-animal veterinary person-
nel are up to four times more likely to 
be colonized than the general popu-
lation; nearly 16% of large-animal 
veterinary personnel at a veterinary 
internal medicine conference were 
colonized, compared to 4.4% of small- 
animal veterinary personnel. And at 
the 2006 AAEP convention 10.1% 
of the equine veterinary personnel tested 
were colonized. 

Not all types of MRSA are created equal; 
there are several different strains with dif-
ferent capabilities. The ST398 form, for 
example, is often associated with food 
animals in Europe, but it is now also be-
ing found in horses. “This type of MRSA 
seems to readily cross species barriers; it 
has a high potential for zoonotic trans-
mission (transmissible between animals 
and humans),” Anderson commented. 

In contrast, she reported that CMRSA-5 
and closely related strains are most com-
mon in horses, but they are fairly uncom-
mon in people in general, suggesting that 
they might be adapted to survival in hors-
es. The CMRSA-5 type was most common 
in the AAEP 2006 attendees, present in 
54% of the positive subjects.

It seems clear that MRSA can spread 
from horses to humans. Anderson report-
ed one incident occurring in an equine 
intensive care unit where contact with a 
foal colonized with MRSA resulted in skin 
infections in three personnel and colo-
nization of 10 others. Another incident 
involved a skin infection of a veterinary 
resident’s tattoo site; the MRSA strain was 
the same as that in two equine patients the 
resident had been attending.

MrSA risk factors and prevention While 
few studies on MRSA risk factors have 
been done in horses, Anderson reported 
that colonization is (logically) a risk factor 
for active infection. Other equine risk fac-
tors for MRSA colonization include: 
■  Administration of ceftiofur or amino-

glycoside antimicrobials in hospitalized 
horses (this might be related to condi-
tions/weakened immune systems re-
quiring antimicrobials, rather than the 
antimicrobials themselves).  

■  On admission to hospitals, additional 
risk factors include administration of 
antimicrobials within 30 days; admis-
sion to a neonatal intensive care unit or 
nonsurgical service; and residence on a 
farm on which a horse was previously 

diagnosed with MRSA.  
■  Residence on a farm with more than 20 

horses is a risk factor for MRSA coloni-
zation of horses in the community.
Luckily, “It seems that the majority of 

horses are not persistently colonized and 
will clear the MRSA on their own if re- 
exposure can be prevented,” Anderson 
said. “Therefore, drug therapy is not advo-
cated unless clinical signs of infection are 
present.” 

Instead, quarantine infected or colo-
nized horses and gradually move them 
to clean herds (or groups) once they test 
negative to prevent widespread MRSA 
colonization. 

According to the AAEP 2006 study, risk 
factors for MRSA colonization in veteri-
nary personnel include diagnosis of MRSA 
colonization or infection within the last 
year and treatment of a horse diagnosed 
with MRSA in the last year. Protective fac-
tors include hand washing with soap and 
water between potentially infectious cas-
es and between visits to different farms. 
Anderson noted that one study showed 
that alcohol-based hand sanitizers were 
even more effective at reducing bacterial 
counts on the hands than antibacterial 
soap and water. However, she also noted 
that these are most effective when used on 
hands that aren’t visibly dirty; thus, wash-
ing hands before applying hand sanitizers 
might be the most effective approach. 

Treatment “I cannot possibly emphasize 
enough how important it is to treat MRSA 
based on culture and sensitivity results (to 
identify what drugs will kill the bacteria be-
fore treating the infection),” said Anderson. 
“Don’t crack a walnut with a sledgeham-
mer; vancomycin is not a first-line antimi-
crobial. MRSA in horses is not at the point 
it is in human hospitals where the bugs are 
so resistant to everything that they need 
vancomycin. In horses we can still use 
other drugs. Use local therapy wherever 
possible; wound debridement and lavage 
can go a long way toward decreasing the 
amount of antimicrobials used. 

“Equine MRSA is not going away; 
we’re going to have to deal with it,” 
she summarized. “We need controlled 
studies to evaluate risk factors in hos-
pital/community equine populations, 
and we must increase awareness of 
its zoonotic potential and the design/
use of infectious disease control pro-
tocols. Hygiene and barrier protocols 
(such as gloves, gowns, and boot cov-

ers) are the keys.”

Ivermectin Toxicosis
Ivermectin has become one of the most 

widely used deworming medications 
worldwide since its introduction 25 years 
ago. It’s usually considered to have a large 
margin of safety, but it can be highly toxic 
in rare circumstances, with one possibly 
being when a horse eats silver nightshade 
and is dewormed with ivermectin around 
the same time. Tamara Swor, DVM, Dipl. 
ACVS, clinical assistant professor of vet-
erinary medicine at Texas A&M Univer-
sity, discussed three cases of ivermectin 
toxicity.

The three affected Quarter Horses were 
all dewormed with the recommended dos-
age of ivermectin (0.2 mg/kg) about 18 
hours before clinical signs were noticed. 
Two other horses on the farm with identi-
cal management, except for not being de-
wormed, were unaffected (the owner had 
only three tubes left in the box). Dewormer 
from the same box had been used before 
on the same horses with no ill effects. 

The affected horses ranged from 4 to 
13 years old. All had essentially normal 
temperature, pulse, and respiration rates, 
but they also had progressive bilateral 
mydriasis (pupil dilation in both eyes), 
decreased pupillary light reflex, ataxia 
(incoordination) in all four limbs, and de-
creased response to menacing movement 
(they didn’t “flinch” as readily). Two hors-
es were depressed, mentally dull, and had 
flaccid lips, while one was hypersensitive 
and agitated; the latter was euthanized 
when her signs progressed to the point 
that she was dangerous to herself and her 
handlers. The remaining two horses made 
a full recovery (one within days, the other 
within a few months) with supportive 
fluid treatment and flunixin meglumine 
(Banamine). 

Swor explained that ivermectin nor-
mally does not cross the blood-brain  
barrier and enter the brain, but if it does 
(as can happen in susceptible dog and cat-
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tle breeds), it can cause toxic signs such as 
those seen in these horses. The euthanized 
horse’s brain had 131 parts per billion of 
ivermectin, which Swor noted was consis-
tent with toxic levels in dogs. “No animal 
should have ivermectin in its brain,” she 
commented. 

The horses’ hay and water, along with 
the ivermectin remaining in the used 
tubes, all tested clean of contaminants, 
and no toxic plants were found in the eu-
thanized horse’s stomach. But research-
ers still believe that nightshade ingestion 
might have been a factor, due to previous 
research—showing that nightshade im-
paired the blood-brain barrier of rabbits— 
that was published in a brief discussion 
in a toxicology textbook and a previous 
article in The Horse about ivermectin and 
silver nightshade (for more information 
visit #6882 at TheHorse.com). 

“Ivermectin toxicosis is uncommon in 
mature horses, but it can occur even at 
the appropriate dosage and there may 
be similar implications for moxidectin 
and other related products as well,” Swor 
concluded. “Further studies are needed 
to determine the role of toxic plants. Sil-
ver nightshade toxicity in these horses is 
unproven, but it could have been a factor. 
The magnitude of clinical signs in horses 
is variable; signs include those previously 
discussed. Consider ivermectin toxicosis 
in horses with acute neurologic impair-
ment especially right after antiparasitic 
medications have been given. Long-term 
complications are unknown, but recovery 
is possible with supportive care.”

Editor’s note: Silver nightshade is primar-
ily found in semiarid regions around the 
world. In the United States this includes the 
American Southwest and Pacific Northwest. 
It might also be found in hay produced in 
these regions.

Aluminum Phosphide Poisoning
Aluminum phosphide is an indoor fu-

migant used to kill insects in most, if not 
all, of the stored grains we and our horses 
are exposed to. Like most pesticides, it 
can cause major problems in unintended  
species when used incorrectly. Leslie East-
erwood, DVM, a lecturer in veterinary 
medicine at Texas A&M University, pre-
sented a report of aluminum phosphide 
poisoning in 29 Texas horses. 

She explained that aluminum phos-
phide kills by causing rapid cell death and 
organ failure. It’s commonly used as a sui-

cide agent in India, she noted; it causes 
acute gastrointestinal distress, vomiting, 
and retrosternal burning (gastric reflux) 
in humans. There is no antidote.

In Texas, aluminum phosphide can only 
be used when a certified applicator is on 
the premises. It’s typically left in the silo 
for several days (the exact time depends on 
the ambient temperatures), then it must 
be vented for at least 48 hours before the 
treated grains are fed. In this case series, 
about 400 pounds of grain in the silo was 
treated about 14 hours before it was fed to 
66 horses, with no venting period. 

“Twenty-nine horses showed clinical 
signs of profuse sweating (described as “a 
pool under each foot”), tachycardia (high 
heart rate), tachypnea (rapid breathing), 
fever, ataxia (incoordination), seizures, 
and widespread muscle tremors,” Easter-
wood reported. She further explained that 
affected horses initially presented with one 
of two syndromes: Either they were severe-
ly affected when the veterinarians arrived 
and died within four hours, or their clinical 
signs were initially milder and worsened 
to recumbency (lying down with inability 
to rise) with seizures later in the evening. 
The latter cases’ clinical signs tended to 
progress to more severe neurologic signs, 
including head pressing, circling, wors-
ened ataxia, apparent blindness, and non-
responsiveness to stimuli. Only six horses 
were stable enough to transport to Texas 
A&M for intensive treatment. 

Despite extensive supportive treatment 
at Texas A&M, four of those horses died. 
Five of the referred horses, including the 
two survivors, were treated with intrave-
nous nutrition once it was realized that 
the horses were also hypoglycemic (had 
low blood sugar). The two survivors made 
a complete recovery. Ultimately, 27 of the 
29 clinically affected horses died, most of 
them within half a day. 

Extreme care should be taken to use 
aluminum phosphide only as directed to 
avoid such outcomes. 

Testing for Clostridium difficile
Clostridium difficile bacteria can cause 

severe, sometimes fatal colitis in hors-
es. When a horse develops severe diar-
rhea (particularly if blood is present),  
C. difficile might be suspected, but vet-
erinarians must confirm the infection to 
make sure they treat the the right organ-
ism. Toward that end, Carlos Medina-
Torres, MV, MSc, a DVSc candidate at the 

University of Guelph in Ontario, Canada, 
presented a study evaluating the perfor-
mance of the C. difficile TOX-A/B II ELISA 
test in horses at the convention.

C. difficile-associated disease is on the 
rise, said Medina-Torres. “This increase is 
responsible for increased morbidity (ill-
ness) and a substantial economic burden 
due to excess mortality and longer hospi-
tal stays,” he commented. “There may be 
more pathogenic strains emerging.” He 
estimated that severe equine cases cost 
about $3,000 or more to treat ($7,000 is 
typical for treating humans).

Medina-Torres said the ELISA test 
is widely used in horses, but its perfor-
mance hadn’t been validated. It’s very sen-
sitive and specific for humans and pigs, 
but not for dogs. Thus, his group set out 
to validate the test. They found the ELI-
SA test had a sensitivity of 84%, a speci-
ficity of 96%, and good agreement (93%) 
with the “gold standard” cell cytotoxicity  
assay.

“Our conclusions were that the test is 
a reliable, practical (costing less than $10 
per sample) test for the clinical diagnosis 
of C. difficile-associated disease in horses,” 
Medina-Torres summarized.

Infectious Disease Table Topic
Bonnie Barr, VMD, from Rood & Riddle 

Equine Hospital, and Traub-Dargatz facili-
tated the infectious diseases table topic. 

One item of particular importance dis-
cussed was rabies vaccination. In some 
parts of the United States the rabies vac-
cine is not routinely administered, but 
now the AAEP has listed this vaccine as 
one of its core vaccinations. Core vac-
cinations are defined by the American  
Veterinary Medical Association as vaccines 
that protect from diseases that are endem-
ic, pose a risk of severe disease, and have a 
potential for zoonosis (transmission from 
animals to humans). Based on the fact 
that all mammals are at risk for rabies and 
that horses with rabies can develop a wide 
variation of clinical signs, most agreed 
that the vaccine is necessary in all regions 
of the continental United States.

evidence-Based Medicine (for Vets 
and horse owners)

When it comes to medicine, “the right 
thing to do is not always the obvious thing 
to do,” says Mark A. Holmes, MA, VetMB, 
PhD, MRCVS, senior lecturer in Preven-
tive Veterinary Medicine at the University 
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of Cambridge in the United Kingdom. 
“And what seems sensible isn’t always 
what’s right.” At the 2008 American As-
sociation of Equine Practitioners conven-
tion, held Dec. 6-10 in San Diego, Calif., 
Holmes discussed a practical approach 
to evidence-based medicine and research 
for practitioners. His presentation also 
provided valuable information that horse 
owners can use to hone their research on 
health-based topics.

He began with a powerful example of 
how using belief in the place of evidence 
can kill, using the example of sudden in-
fant death syndrome (SIDS), also called 
cot death, in the United Kingdom. He de-
scribed a recommendation in a popular 
book titled Baby and Child Care (Benjamin 
Spock, MD), which said infants should 
sleep on their fronts to avoid choking when 
they vomit. However, a later study found 
that this sleeping position actually killed 
far more children than it saved. A public 
information campaign centered around 
this proven fact called Reduce the Risk re-
sulted in a 50% drop in SIDS deaths.

“No doubt like millions of other readers, 
I passed on and acted on this apparently ra-
tional advice, but we now know this widely 
promulgated advice led to thousands, if not 
tens of thousands, of deaths,” Holmes said, 
quoting eminent health services researcher 
Sir Ian Chalmers. The lesson here is to fol-
low the research, not just assume that the 
obvious answer is the right one.

How can busy equine practitioners find 
and use evidence to make sure that they 
provide the best care for their patients 
and clients? In Holmes’ first veterinary 
example, he looked at the decision of 
performing standing open castrations vs. 
recumbent closed (under general anesthe-
sia) ones. He first concentrated on which 
method has a higher complication rate—
showing how the evidence can be found 
and interpreted. After discussing his re-
search criteria and analysis of studies 
found using PubMed (www.pubmed.org), 
he reported that the complication rate for 
standing castration was 22% versus 6% for 
recumbent castration.

“If you were only worried about the pure 
clinical outcome, you might want to do 
them all closed,” he said. “But of course, the 
reason our clients prefer standing castration 
is economic. Averaging together the costs of 
standing and recumbent castrations with 
and without complications leaves us with 
a cost ratio of 1.18 for all open castrations 

(where a standing, uncomplicated castra-
tion is 1.0 cost unit) and 3.14 for all closed 
castrations. So the biggest cost advantage is 
for standing castration even with the higher 
complication rate.”

Holmes’ next example showed the pro-
cess of evidence-based evaluation using 
a CAT, or critically appraised topic (also 
called a Best Evidence Topic or BET). The 
question we needed to answer was, “Does 
dantrolene sodium (a muscle relaxant) 
prevent tying-up?” The process that needs 
to be followed is:

1) Establish an answerable question, 
such as, “In Thoroughbred eventers that 
tie up (the population), does treatment 
with dantrolene sodium improve the out-
come?”

2) Identify the intervention to consider 
(in this case, medication with dantrolene 
sodium).

3) Identify the comparison (in this case, 
any other drugs that will prevent tying-
up).

4) Identify the outcome (in this case, 
prevention of tying-up). 

“These elements are important, because 

they define the literature from which the 
conclusions are to be reached,” Holmes 
explained.

5) Perform the literature search and 
identify relevant papers (those which spe-
cifically addressed the question and stud-
ied a similar population of horses).

6) Evaluate their methodology to make 
sure the evidence is sound and bias was 
not a significant factor in the results. 

7) Briefly summarize the results of pa-
pers that make the cut, and consider any 
important ancillary issues as footnotes. 
Draw conclusions for the answer to your 
question.

“Although writing a CAT is undoubtedly 
a more time-consuming task than just 
quickly scanning the papers and reaching 
a subjective conclusion, it is not an overly 
difficult or time-consuming task,” said 
Holmes. “And the discipline of organiz-
ing one’s thoughts and formatting them 
in this way is an excellent way of devel-
oping appraisal skills. The best research 
evidence can then be combined with the 
clinical judgment of the veterinarian and 
the patient’s individual circumstances; this 
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information helps the veterinarian arrive 
at a decision.”

Further reading
Best BETs, which includes a database of 

Best Evidence Topics for human medicine: 
http://bestbets.org.

epidemiology of 2006 Ireland eIA 
outbreak

Equine infectious anemia (EIA), also 
called swamp fever, rightly scares the pants 
off most horse owners and veterinarians. 
Infected horses are infected for life, infec-
tious to other horses, and they can die or 
have multiple episodes of weakness, pro-
gressive loss of body condition, poor stam-
ina, fever, depression, and anemia. Thus, 
the typical treatment is euthanasia.

At the convention epidemiology research 
into a seven-month outbreak of EIA in Ire-
land in 2006 was presented. This informa-
tion will help epidemiologists worldwide 
better understand the behavior of this dis-
ease and, more importantly, how to stop its 
spread in any future outbreaks. 

Simon More, BVSc, PhD, FACVSc, Dipl. 
ECVPH, professor and director of the aca-
demic Centre for Veterinary Epidemiolo-
gy and Risk Analysis at the University Col-
lege Dublin, Ireland, spoke on the 38-case 
outbreak of EIA, a disease Ireland had 
been free of for more than 20 years. He re-
ported that during the investigation, more 
than 92,000 EIA tests were performed on 
more than 8,500 horses; billing records, 
clinical notes, photos, demographic data, 
and practice logs were scrutinized; horse 
movement (transport) before and after 
the outbreaks was traced (even to other 
countries); weather patterns were studied; 
horse housing was inspected; and inter-
views were conducted, to the tune of more 
than 1 million euro (roughly $1.3 million) 
in government outlays. 

“The key questions to answer in this 
situation are: ‘Where did it come from? 
How is it spreading? Where is it going?’ ” 
said More. 

This extensive investigation found 38 
EIA cases using a variety of testing meth-
ods, although only 28 were officially con-

firmed with Coggins testing. There were 
two clusters of cases centered in Meath 
and Kildare Counties; affected horses were 
found on 18 premises in eight counties. 

“We’re very confident that (the virus was 
introduced) on March 1 with the illegal 
importation and subsequent administra-
tion of contaminated hyperimmune Rho-
dococcus equi plasma by a local veterinar-
ian to four foals on one farm (in County 
Meath),” he reported. “The plasma had 
been produced in a facility in Italy where 
one of the donor horses (a mare) was later 
identified as an EIA carrier. Subsequently, 
within the Meath case cluster (21 total 
cases), infection was spread iatrogenically 
(mechanically by the veterinarians in one 
practice, 14 cases), by close contact (such 
as between mares and foals, four cases), 
and by insects (three cases).

“In the Kildare cluster (17 cases linked 
to a veterinary hospital), transmission to 
13 secondary cases was linked to a nar-
row infection window in association with 
a hospitalized primary case,” he went on. 
“There was no evidence of mechanical 
transmission in the hospital (i.e., from con-
taminated needles, instruments, blood, or 
other products). There was some evidence 
of transmission from close contact and 
vector-borne transmission, but there is 
no evidence currently to support the most 
common methods of transmission. Thus, 
there is a great deal of speculation.”

More listed the following lessons learned 
from their investigation: 
■  EIA has been successfully eradicated 

from Ireland (no infection has been 
detected since December 2006, despite 
“tremendous” surveillance).

■  Cooperation among laboratory and field 
staff across organizations, disciplines. 
and specialties, and between govern-
ment and industry, played a pivotal role 
in halting the outbreak. “I don’t think 
we would have been successful without 
that,” More commented;

■  EIA did not behave as generally de-
scribed in terms of incubation time; 
some horses did not seroconvert (show 
detectable levels of EIA antibodies) for 
more than 60 days—nearly twice the 
reported maximum 37-day incubation 
period.

■  Problems encountered during the inves-
tigation were poor registration/identifi-
cation of horses and premises, and poor 
quality of medical/movement records. 

THEHORSE.COM LAUNCHES NEW
‘FACT SHEET’ SERIES
TheHorse.com has created a series of free Fact Sheets to give a short synopsis of a 
variety of topics associated with horse health, care, management, and welfare. You 
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Overview
Equine Cushing’s disease, equine 

Cushing’s syndrome, hyperadreno-

corticism, pars intermedia pituitary 

adenoma (PIPA), and pituitary pars 

intermedia dysfunction (PPID) are 

all terms used to describe horses 

with an endocrine (hormonal) dis-

order. This disorder involves pro-

duction of very high levels of cor-

tisol and cortisol-like hormones, 

which are steroids that are known 

as a “stress hormones.” They have 

wide-reaching effects throughout 

the body such as increasing blood 

sugar (glucose) levels and suppress-

ing the immune system. 
Equine Cushing’s is most often 

caused by a benign tumor (an ad-

enoma) or benign hyperplasia or 

hypertrophy (increase size and 

number of cells) in the region of 

the pituitary gland referred to as 

the pars intermedia. This tumor or 

increase in cells results in the in-

creased production and release of a 

variety of hormones from the pitu-

itary gland, including ACTH (adrenocorti-

cotropin hormone), melanocyte stimulating 

hormone (MSH), cortitropin-like interme-

diate peptide (CLIP), and beta-Endorphin. 

The high levels of ACTH and these other 

hormones result in, among other things, 

an increased production of cortisol by the 

adrenal glands, which are located near the 

kidneys. The other compounds have corti-

sol activitiy and can mimic cortisol effect 

without producing a high level of cortisol 

in the blood. Many of the clinical signs as-

sociated with equine Cushing’s disease can 

be explained by these high circulating lev-

els of cortisol or cortisol-like compounds. 

Cushing’s is one of the most commonly 

diagnosed endocrine disorders of horses. It 

is most commonly observed in older hors-

es (the average age of affected horses is 19 

years of age), but the disease can occur in 

young horses as well, with the youngest 

horse being diagnosed at 7 years of age. Po-

nies appear to be more frequently affected 

affected than horses, and there does not 

appear to be a breed or sex predilection.

Clinical SignsBy far the most common manifestation 

of Cushing’s is an abnormal haircoat. This 

can be as mild as subtle changes in shed-

ding pattern to the full-blown development 

of a long, wavy, overgrown coat. Other 

common clinical signs include an increase 

in appetite, drinking, and urination, plus 

lethargy, a pot-bellied appearance, muscle 

loss, a chronic or relapsing laminitis, de-

layed wound healing, skin infections, re-

current respiratory disease, dental disease, 

and an increased susceptibility to internal 

parasites.

DiagnosisWhere cost is a concern, some hors-

es continue to be diagnosed based on 

clinical presentation alone; however, a 

number of diagnostic tests can assist 

in achieving a more definitive diagno-

sis and are recommended in horses 

with subtle clinical signs. 
The most common tests used to di-

agnose Cushing’s in horses are resting 

(basal) ACTH and insulin levels, the 

low dose dexamethasone suppression 

test (DST), and the thyrotropin releas-

ing hormone (TRH) response test. 

First, the ACTH and insulin levels 

are generally elevated in horses with 

equine Cushing’s. Nonetheless, there 

are a variety of other reasons that can 

explain increased levels of insulin or 

ACTH (e.g., severe illness and large 

grain meals, respectively).
Next, the low dose dexamethasone 

suppression test involves injecting a 

small amount of dexamethasone (a 

steroid hormone-like cortisol) intra-

muscularly. In normal horses, exog-

enous administration of a steroid will 

suppress cortisol levels. In contrast, horses 

with Cushing’s are unable to respond appro-

priately to the dexamethasone, so the cor-

tisol levels are not suppressed, but remain 

elevated 19 to 24 hours after injection. 

Finally, let’s discuss the TRH test. The 

ACTH-producing cells in the pars Inter-

media of the pituitary gland of horses with 

equine Cushing’s are abnormally sensitive 

to TRH, and if exogenous TRH is admin-

istered (e.g., intravenously), then affected 

horses generally show an increase in circu-

lating ACTH levels.  Other tests that can be used, including 

resting glucose levels, an ACTH stimulation 

test, a urine cortisol to creatinine ratio test, 

or any combination of the above tests.
TreatmentThere is no cure for Cushing’s disease. 
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Cushing’s is a hormonal disease of horses often caused by a pituitary gland tumor

By far the most common manifestation of Cushing’s is an 

abnormal haircoat. This can be subtle changes in shedding pat-

tern or development of a long, wavy, overgrown coat.
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Overview
Pain is defined as an unpleas-

ant sensation or awareness of a 

noxious stimulus due to actual 

or perceived tissue damage. 

Pain is important for bodily de-

fense as it triggers a reflexive ac-

tion to retract from the painful 

stimulus and modifies behavior 

to avoid that particular painful 

situation again in the future. Pain PerceptionPain is perceived by the cen-

tral nervous system when pain 

receptors—specialized nerve 

endings located throughout 

the body—are stimulated by one or more 

noxious stimuli such as extreme heat or 

cold, tearing, crushing, penetration, or 

chemicals/toxins. Once stimulated, these 

specialized nerves transmit pain signals to 

the spinal cord and brain.Types of PainPain is often subdivided into various class-

es, mainly nociceptive or neuropathic (neu-

rogenic) pain. Neuropathic pain is caused 

by damage to the peripheral nerves, brain, 

brainstem, or spinal cord whereas nocicep-

tive pain is a chemical, thermal, or mechani-

cal event capable of causing tissue damage. 

Nociceptive pain subclasses include: 

■  Superficial somatic (cutaneous) pain due 

to injury to the skin or superficial tissues. 

This type of pain is typically caused by 

minor cuts or first degree burns and re-

sults in a sharp, well-defined, and local-

ized pain of short duration;

■  Deep somatic pain originating from liga-

ments, tendons, bones, muscles, connec-

tive tissues, or blood vessels. Sprains and 

fractures are typical injuries resulting in 

deep somatic pain, which is character-

ized by a dull, aching, poorly localized 

pain of longer duration than superficial 

somatic pain, and;

■  Visceral pain is pain caused by damage to 

internal organs (e.g. colic pain). Visceral 

pain typically results in a dull, cramping 

pain that can either be well-localized or 

difficult to localize. Damage to internal 

organs can result in “referred” pain in 

which the site of pain is completely unre-

lated to the affected organ(s).
Pain Management Importance

In veterinary medicine, particularly 

equine practice, the recognition, classifica-

tion, management, and overall importance 

of pain and pain management have only 

recently been described. Now, multiple 

professional societies exist that provide 

educational materials to owners, veteri-

narians, and veterinary students regarding 

causes, recognition, and management of 

pain in horses. One such organization is 

the International Veterinary Academy of 

Pain Management (www.ivapm.org). 

In addition, researchers have begun to 

focus on equine pain management strate-

gies. Work performed to date has clearly 

demonstrated that equine surgical patients 

treated with pain medications (narcotic an-

algesics) as well as anti-inflammatory drugs 

lost less weight while hospitalized, behaved 

more normally (e.g., they did not lose their 

greeting behaviors), and were dis-

charged sooner from the hospital 

(which subsequently decreased 

hospital-related costs) than hors-

es treated with anti-inflammatory 

drugs only.
Signs of Pain in Horses

The exact signs a horse dis-

plays when in pain will vary de-

pending on the cause of the pain, 

the horse’s normal demeanor, the 

degree of pain, and the overall 

health status of the horse. The 

following guidelines can be used 

to assess pain. Pain can be characterized based 

on body system involvement, duration, or 

severity. For example, horses with muscu-

loskeletal pain can show a reluctance to 

move, hold one or more limbs in an abnor-

mal/unusual position, exhibit an abnormal 

movement during locomotion (e.g., head 

nod, hip hike), have decreased eating and 

drinking, and spend an increased amount 

of time lying down. Alternatively, horses ex-

periencing abdominal pain often kick, bite, 

or stare at their abdomen (i.e., flank watch-

ing), frequently change positions from lying 

down to standing up, sweat profusely, roll 

and thrash, groan, grind their teeth, or call 

to their herdmates. Horses experiencing chronic pain due to 

long standing conditions such as laminitis, 

severe osteoarthritis, or an undiagnosed 

fracture, for example, can be recognized by 

weight loss, changes in eating and drinking 

patterns, alterations in time spent sleeping 

or recumbent, modified social behaviors, 

and a decreased responsiveness to exter-

nal stimuli. These signs are much different 

than those described for horses experienc-

ing acute pain, which include restlessness, 

an anxious appearance, dilated pupils and 

glassy eyes, flared nostrils, muscle trem-

ors, profuse sweating, and increased respi-

ratory and heart rates.
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Horses experience acute and chronic pain, so managing pain properly is important

Horses with musculoskeletal pain can show a reluctance to move, and 

hold one or more limbs in an abnormal/unusual position.
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without producing a high level of cortisol 
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sociated with equine Cushing’s disease can 

be explained by these high circulating lev

els of cortisol or cortisol-like compounds. 

Cushing’s is one of the most commonly 

diagnosed endocrine disorders of horses. It 

is most commonly observed in older hors
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The term tying-up is commonly 

used to describe horses that are 

stiff, sweaty, and reluctant to move 

due to pain originating from the 

large muscle groups in the back, 

pelvis, and hind limbs. In rare cas-

es, the muscle in the forelimbs and 

shoulders can be affected. 
Mild cases of tying-up can be 

challenging to diagnose because 

the horse might only seem stiff, 

“off,” or lame. Horses with a mod-

erate or severe tying-up episode 

show not only the classic signs de-

scribed above, but can also have 

elevated heart and respiratory 

rates and appear anxious or col-

icky. Very infrequently, in severely affected 

horses, massive muscle damage can occur, 

which leads to kidney failure and death. 

Tying-up is also called exertional rhab-

domyolysis (rhabdomyolysis means de-

struction of skeletal muscle cells), azotu-

ria, set fast, Monday morning disease, or 

paralytic myoglobinuria. The last name 

originates from dark red urine produced 

due to a red protein called myoglobin that 

is released from damaged muscle cells and 

excreted in urine. 
Causes of Tying-UpHorses can tie up either unexpectedly/

sporadically, or it can be a chronic, on- 

going, and frustrating problem. Potential 

reasons for sporadically tying up include 

exercising beyond the current level of con-

ditioning; sudden changes in training regi-

mens; exercising in hot, humid conditions; 

a recent history of a viral respiratory tract 

infection; gender (high-strung/nervous  

fillies and mares appear to tie up more fre-

quently than males); and dietary issues. 

For example, horses fed high-grain diets 

or those lacking selenium/vitamin E, elec-

trolytes, and/or minerals might tie up more 

frequently than horses with balanced diets. 

Tying-up in some Thoroughbred race-

horses is thought to be caused by abnormal 

regulation of muscle contraction. Specifi-

cally, affected horses appear to have a de-

fect in how the calcium is pumped back 

and forth into storage sites within muscle 

cells, which can lead to muscle cramping 

and damage. In these horses, stress, ex-

citement, lameness, high-grain diets, and 

certain levels of exercise are thought to be 

potential factors that trigger this aberrant 

calcium regulation. In cases of recurrent or chronic tying-up, 

one of the most well-studied and common 

causes is polysaccharide storage myopathy 

(PSSM). This is a condition typically diag-

nosed in Quarter Horse and draft-related 

breeds characterized by the abnormal ac-

cumulation of glycogen (a polysaccharide) 

in skeletal muscles. Researchers have iden-

tified one cause of PSSM—a genetic muta-

tion in the gene called glycogen synthase 1 

(GYS1) that results in the overproduction of 

glycogen in muscle tissues. This mutation 

has been identified in 17 different breeds, 

including draft horses and Quarter Horse-

related breeds. However, other causes of 

PSSM are suspected and are currently be-

ing studied. 

DiagnosisA diagnosis of tying-up can usu-

ally be made based on a physical ex-

amination and blood work, including 

measurement of muscle-specific en-

zymes in serum. Creatine kinase (CK) 

levels can reach extremely high levels 

beginning within hours of the horse 

tying-up, whereas other enzymes—

such as lactate dehydrogenase (LDH) 

and aspartate amino transferase 

(AST)—are longer-term indicators of 

tying-up. These enzyme levels peak 

approximately 12 and 24 hours, re-

spectively, after the damage has oc-

curred. CK levels return to normal 

within three to seven days; other en-

zyme levels can take up to 14 days to 

normalize. Monitoring enzyme levels can 

help establish a diagnosis and be used to 

guide the owner, trainer, and veterinarian 

in determining when it is appropriate to 

resume exercise.While establishing that a horse has in 

fact tied up is relatively straightforward, 

determining the underlying cause of the 

tying-up episode can be more challenging 

and generally necessitates either seeing 

how the horse responds to changes in diet 

and exercise or additional diagnostic tests, 

such as muscle biopsy. 
Like any disease, it is always important 

to distinguish a suspected tying-up episode 

from other, more serious musculoskeletal 

conditions such as a fracture, laminitis, or 

conditions such as neurological diseases. 

Signs associated with the accidental inges-

tion of poisonous plants or other toxins can 

also be mistaken for tying-up.TreatmentIf you suspect your horse is tying-up, 

stop exercising the horse immediately and 

place him/her in a stall and call your vet-

erinarian. Affected horses should not be 

moved, walked, or exercised. While waiting 

on your vet, place a blanket on your horse 
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Fact Sheet

Tying-up is commonly used to describe horses that are stiff, 

sweaty, and reluctant to move due to muscle pain.
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Additional research into insect activ-
ity in barns and the potential of aerosol 
transmission (such as through a cough or 
sneeze) would be helpful, he noted. 

“Disease risks will not decrease,” he 
concluded. “Minimizing future risks will 
require standard codes of practice for the 
equine industry and health professionals, 
increased awareness of disease risks and 
of practices needed to minimize these 
risks, ongoing surveillance, and contin-
gency planning.”

Lawsonia intracellularis Vaccina-
tion

Lawsonia intracellularis infection (most 
often seen in weanlings) can cause edema 
(fluid swelling) beneath the abdomen and 
in the lower limbs, lethargy, anorexia, di-
arrhea, fever, colic, and weight loss. It is 
a “true emerging disease with more cases 
every year,” according to Nicola Pusterla, 
DVM, Dipl. ACVIM, associate professor of 
veterinary medicine and epidemiology at 
the University of California, Davis. 

Pusterla discussed the effectiveness of 
three vaccination strategies against L. in-
tracellularis, which causes proliferative en-
teropathy (a spreading intestinal disease). 
“Although the clinical entity (L. intracel-
lularis infection), diagnostic evaluation, 
and treatment of affected foals have been 
well-established and described, preventive 
measures have remained largely unad-
dressed,” he noted.

Pusterla et al. investigated the immune 
response and fecal shedding of L. intracel-
lularis following two doses of a modified-
live vaccine (Enterisol Ileitis from Boeh-
ringer Ingelheim Vetmedica) given orally 
or intrarectally three weeks apart. Fifteen 
healthy, L. intracellularis-negative foals 
were divided into three groups of five, 
with one foal in each group remaining un-
vaccinated as a sentinel.

Group 1: Vaccinated orally without pre-
medication.

Group 2: Vaccinated orally following 
premedication with a proton-pump inhib-
itor to reduce stomach acidity (omepra-
zole, GastroGard).

Group 3: Vaccinated intrarectally.
The researchers reported the following:

■  Intrarectal administration of vaccine 
induced seroconversion (production of 
detectable antibodies) in all foals after 
only one dose, while only two foals in 
Group 2 and zero Group 1 foals sero-

converted after one dose. 
■  Both oral vaccine groups had one non-

responder (no detectable seroconver-
sion). 

■  Fecal shedding of L. intracellularis oc-
curred mostly in Group 3 foals up to 15 
days after the first dose. 

■  GastroGard premedication appeared to 
help the vaccine induce a stronger, earli-
er antibody response when given orally. 

■  No adverse reactions were noted in any 
foals.

■  No sentinel (unvaccinated) foals sero-
converted, indicating no exposure to 
virulent L. intracellularis.
“We are in the process of refining the 

vaccination protocol and working with 
lower doses and different vaccine prepa-
rations (two forms are on the market),” 
said Pusterla. Challenge studies and field 
efficacy trials to determine protection with 
the vaccine are in the works.

Deworming—To rotate or Not to 
rotate? 

Rotational deworming—dosing horses 
with different classes of dewormers in ro-
tation—is often recommended for control-
ling equine internal parasites. The theory 
is that by using all of the available effec-
tive deworming drug classes, we combine 
their benefits into a maximally effective 
program. However, some researchers say 
rotation isn’t a good idea because it con-
tributes to parasite resistance and will 
reduce the effectiveness of available de-
worming drugs. 

At the meeting two different viewpoints 
on rotational deworming were presented. 
We’ve included both here so you can see 
the evidence for both sides and make your 
own choices. 

Presentation 1
Evaluation of Anthelmintic rotational 

regimens on a Previously documented 
Fenbendazole-resistant Farm

Wade Nichols, PhD, a senior technical 
services specialist at Intervet/Schering-
Plough Animal Health, presented the 
results of a multiyear Texas Tech Univer-
sity study evaluating the efficacy of various 
parasite control strategies in a closed herd 
with documented resistance to fenbenda-
zole. 

“Parasite resistance is a real area of con-
cern worldwide,” he began. “It was first re-
ported in 1960, and the main problem (in 

horses) is cyathostomes (small strongyles). 
Currently there are no new deworming 
drug classes on the horizon, so it’s impor-
tant that we preserve the use of all of our 
current drug classes.

“This series of experiments was con-
ducted due to the fact that there is virtual-
ly no data concerning the use of anthelm-
intic (deworming) strategies in the equine 
animal and their effects on anthelmintic 
resistance by parasites,” he said.

The herd in question included 28 Quar-
ter Horses of mixed gender and age (from 
weanlings to adult mares when the study 
began in September 2003). They were ini-
tially dewormed with fenbendazole (FBZ) 
every 90 days for 18 months, after which 
time cyathostome resistance was docu-
mented (as expected). Next, Experiment 1 
evaluated the efficacy of three dose levels 
of FBZ: 5 mg/kg, 10 mg/kg, and the larvici-
dal dose of 50 mg/kg (10 mg/kg given daily 
for five days) given every 28 days. Fecal egg 
count reduction tests (FECRT) showed re-
sistance at all doses for the entire 140-day 
experiment, with only about 80% fecal egg 
count reduction (FECR) at even the high-
est larvicidal initial dose (the 100% target 
means no eggs after treatment and, thus, 
few worms left alive). He also noted that 
resistance was easier to detect in younger 
horses (which have less natural exposure 
and immunity to parasites); this group 
had higher parasite loads before and after 
treatment than mature horses.

“Regardless of dosage level, there was 
still some resistance,” Nichols summa-
rized. “So we can’t get rid of resistant par-
asites just by using more drug or using it 
more often.”

After three months, Experiment 2 
on the same horses (in re-randomized 
groups) compared the 50 mg/kg larvicidal 
FBZ dose to moxidectin (0.4 mg/kg) and 
ivermectin (200 mcg/kg). Moxidectin and 
ivermectin significantly outperformed 
FBZ, with FECRs of 99.9% and 98.7%, 
compared to 84.3% for FBZ. Again, age 
was a significant factor; adult horses had 
at least 98.7% FECR even with FBZ, while 
young horses’ FECR was lower, especially 
with FBZ (only 69.9% FECR). 

“The performances of moxidectin and 
ivermectin were not significantly dif-
ferent from each other, but both were  
significantly more effective than fenbenda-
zole,” Nichols reported. 

After another three-month break, the 
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entire Texas Tech farm’s equine popu-
lation went onto a fast quarterly ro-
tational deworming program for Ex-
periment 3 (pyrantel pamoate in June, 
ivermectin+praziquantel in September, 
fenbendazole at the larvicidal dose in De-
cember, and moxidectin in March). 

“Mean FECR in the first year was 95.8% 
with pyrantel, 100% with ivermectin, 
97.8% with fenbendazole, and 100% with 
moxidectin,” Nichols reported. “The ma-
jority of horses in 2006 had no or negli-
gible egg counts after every treatment, in 
contrast to very high loads before. So re-
sistance to fenbendazole can be overcome 
or drastically reduced by rotation of other 
classes. 

In yet another rotation experiment (Ex-
periment 4) with a six time per year rota-
tion (larvicidal fenbendazole in January, 
moxidectin in March, pyrantel pamoate in 
May, fenbendazole in June, moxidectin in 
September, and ivermectin+praziquantel 
in November) at the same facility, it was 
further demonstrated that the use of FBZ 
was effective when used twice in this ro-
tation. All anthelmintics were effective 
in reducing FEC in the horses with any 
parasite burdens. The facility and most 
horses were basically clean by this point 
in time. In Experiment 4, this rotational 
program was implemented in combina-
tion with good management practices, in-
cluding pasture rotation, planting annuals 
such as winter wheat, rotation of species 
within pastures, as well as quarantine and 
anthelmintic treatment of all new horses. 
Currently they’re on Year 6 and parasite 
loads continue to be very negligible.

“Contrary to other reports, this series 
says you can go back to fenbendazole af-
ter prior resistance,” he concluded. “There 
are limited (dewormer) classes available; 
we need to use all classes of anthelmintics 
(deworming drugs) to help preserve their 
efficacy.” 

Further, it was stressed that more field 
and clinical trials need to be conducted 
on farms and ranches where parasite re-
sistance exists, and that there is an impor-
tant need in the industry to test various 
theories of parasite control programs in 
varied environmental and management 
conditions.

Presentation 2
rotation Creates resistance
Cyprianna Swiderski, DVM, PhD, Dipl. 

ACVIM, assistant professor of veterinary 
medicine at Mississippi State University, 
discussed resistance in small strongyles. 
She stated that studies of anthelmintic 
resistance confirm that rotating deworm-
ers without documenting that the drug 
being used is truly efficacious actually 
propagates resistance to all drugs in the 
program. “In such a scenario, the more 
effective drugs in the rotation mask re-
sistance for a time,” she said. “The most 
powerful way to minimize anthelmintic 
resistance is to minimize the frequency 
of anthelmintic use, and therefore reduce 
the selection pressure placed upon para-
sites to develop resistance. It is now clear 
that anthelmintic use can be minimized 
by capitalizing on seasonal changes in the 
prevalence of small strongyles as well as 
differences in parasite immunity among 
individual horses.” 

Swiderski presented a review of lit-
erature on equine parasite control and 
recommended new paradigms for small 
strongyle control in adult horses based on 
several concepts. 
■  First, the concept of zero tolerance for 

small strongyles should be abandoned, 
as some degree of parasitism is neces-
sary to stimulate an immune response. 
Horses that lack such exposure tend to 
have more severe health problems when 
parasite exposure eventually occurs, 
which is assured in an animal whose 
optimal health depends upon grazing.

■  Preserving refugia—parasite popula-
tions that are still susceptible to com-
mon deworming drugs—is of para-
mount importance. Refugia are critical 
because they lack resistance genes. This 
“resistance-free” population effectively 
dilutes the pool of resistance genes 
contributed by anthelmintic-resistant 
parasites. 

■  Anthelmintic overuse depletes refugia 
to a greater degree than it depletes the 
resistant worm population, which ac-
celerates the development of resistance. 
Thus, we should minimize anthelmintic 
use wherever possible, such as by stra-
tegically deworming horses only when 
infective small strongyle larvae are plen-
tiful on pasture (spring to fall in cooler 
regions, and fall to spring in warmer 
regions). 

■  Individual horses vary greatly in their 
susceptibility to internal parasites; some 
limit infection almost entirely even 

without deworming drugs, while others 
carry very high parasite loads even with 
regular deworming (Swiderski cited re-
ports that found approximately 35% of 
horses account for 85% of pasture con-
tamination). Thus, we can also reduce 
anthelmintic use by only deworming the 
horses that really need it. 

■  Fecal egg counts are used to identify 
individuals needing anthelmintic ther-
apy. Current recommendations are to 
deworm horses with at least 150-300 
parasite eggs per gram (epg) of feces. 
Horses managed with this threshold 
for treatment have not shown ill thrift 
or an increase in colic. (For more infor-
mation on FEC testing, including how 
to do it, visit #5193 at TheHorse.com, 
http://www.thehorse.com/viewarticle.
aspx?ID=5193)

■  Anthelmintic class (determined active 
by the ingredient in the dewormer) in-
fluences the interval between deworm-
ing times (or FEC testing to determine 
if deworming is necessary), because the 
time it takes for worms to reinfect hors-
es and produce eggs that are detectable 
in the feces (egg reappearance period, 
ERP) after deworming varies by an-
thelmintic class. When you are identi-
fying horses for deworming treatment, 
use FEC tests done after the previous 
anthelmintic’s efficacy has completely 
waned. Your veterinarian can help you 
determine how long this takes for your 
deworming program and can help inter-
pret your FEC tests to see if resistance 
is appearing (for example, if the ERP is 
shortening). Typical ERPs for common 
dewormers are as follows: eight weeks 
for ivermectin, 12 weeks for moxidec-
tin, four to six weeks for pyrantel, and 
four weeks for benzimidazoles.

■  Anthelmintics are not the only control 
measures for internal parasites, nor are 
they even the most effective ones. For 
example, removing feces from the en-
vironment every few days can be even 
more effective than deworming. Con-
sider that once they leave the horse in 
feces, small strongyles must live outside 
the horse for a few days (depending on 
the temperature) before they can rein-
fect him or infect other horses. Thus, 
removing feces from the environment 
every few days ensures that only non-
infective larvae are available on pasture 
to be eaten. This practice also increases 
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the grazing area as much as 50%, as it 
removes the manure piles horses tend 
to avoid when grazing. This technique 
should be employed to reduce the need 
for deworming drugs.

■  Though small strongyles are the ma-
jor parasite concern of the adult horse, 
they’re not the only ones. Anthelmintic 
drugs should be selected based on the 
parasites found on the premises. For 
example, macrocyclic lactones such as 
ivermectin/moxidectin are critical for 
controlling large strongyles and Gas-
terophilus (bots), while praziquantel is 
necessary for controlling Anoplocephala 
(tapeworms).
Swiderski recommended three basic 

principles for parasite control: Preserv-
ing refugia, deworming only those horses 
responsible for significant pasture con-
tamination, and restricting anthelmintic 
therapy to seasons in which horses can 
become infected from pasture. 

“Preventing anthelmintic resistance 
will require a more integral role for vet-
erinarians in the planning and monitoring 
of anthelmintic therapy,” she concluded. 
“We must stop looking at deworming as a 
formula and start recognizing that para-
sites are living, changing creatures. We 
need to employ strategies that can change 
since the parasites themselves can. We 
can establish guidelines, but we have to 
be flexible and always look for the worms 
to change.”

Despite the costs of routine FEC tests, 
she noted that this approach has been 
proven effective in controlling both cost 
and parasites.

Points of Agreement
Regardless of their positions on anthel-

mintic rotation, Swiderski and Nichols 
agree that sound management practices 
should be an integral part of equine par-
asite control programs. Several recom-
mended practices include the following: 
■  Keep pens and pastures as free of feces 

as possible.
■  Swiderski recommends the following 

strategy for new arrivals to the herd: If a 
horse will be staying less than six weeks, 
deworm him with ivermectin because it 
takes six to eight weeks for eggs to reap-
pear in the feces after using this drug, 
and resistance is rare. If a horse will be 
staying six weeks or longer, quarantine 
him and use high-dose fenbendazole to 

kill encysted small strongyle larvae, fol-
lowed by ivermectin or moxidectin after 
two weeks. Release him from quaran-
tine if comparisons of FEC testing from 
before and two weeks after deworming 
confirm appropriate reduction in egg 
counts (at least 80-90% FECR for all 
nonmacrocyclic lactones, and greater 
than 98% for the macrocylic lactones).

■  Swiderski also said singling out hors-
es with high fecal egg counts at the 
beginning of the deworming season 
(>500 epg) for treatment with either 
moxidectin or larvicidal fenbendazole 
therapy (10 mg/kg once daily for five 
days), because these individuals tend 
to mount poor immune responses to 
small strongyles and harbor large num-
bers of encysted small strongyle larvae. 
These are also the individuals primarily 
responsible for contaminating pastures 
with parasites.

■  Avoid ground feeding.
■  Don’t overcrowd pastures (avoids forc-

ing horses to graze close to infected 
manure piles, where worms are usually 

plentiful) or spread manure on them.
■  Disc pastures only when climatic con-

ditions (hot summer temperatures) 
will kill eggs and when pastures can 
be left unoccupied for two weeks in 
warm Southern climates or four weeks 
in cooler Northern climates. Pastures 
should not be harrowed after Oct. 1 
in the United States because parasite 
larvae dispersed by harrowing will not 
undergo the climate extremes required 
to kill them.

■  Rotate livestock species in pastures 
when possible.

■  Leave pastures vacant for at least two 
months during the warm season when 
possible, or allow horses to graze fields 
that have recently produced hay. 

■  Use scales/weight tapes to prevent in-
accurate horse weight estimation and, 
thereby, underdosing when anthelmint-
ics are used.

■  Run FEC and FECR tests; as Nichols 
commented, “If you can’t measure what 
you’re doing, you can’t measure im-
provement.”
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Infectious Neurologic Diseases 
Table Topic

Debra Sellon, DVM, PhD, Dipl. ACVIM, 
associate dean of the Graduate School at 
Washington State University and profes-
sor of equine medicine, and this author 
(Steve Reed, DVM, Dipl. ACVIM, of Rood 
& Riddle Equine Hospital in Lexington, 
Ky.) started the infectious neurologic dis-
eases table topic session by polling the au-
dience on the most important neurologic 
problems they faced throughout the year. 
The facilitators listed seven topics begin-
ning with equine protozoal myeloencepha-
litis (EPM), equine herpesvirus-1 (EHV-1), 
and West Nile virus (WNV), followed by a 
few questions regarding Eastern, Western, 
and Venezuelan equine encephalomyelitis 
(EEE, WEE, and VEE). Discussions then 
turned to the role of the immune system in 
infectious neurologic diseases. 

One of the most important questions sur-
rounding EPM continues to be how to use 
the available diagnostic testing. At this time 
everyone seems to agree that the best way 

to determine if a horse has EPM is to look 
at the “big picture,” which means that the 
horse is first showing signs of neurologic dis-
ease. If the horse has evidence of both upper 
and lower motor neuron signs, meaning the 
horse has muscle atrophy along with gait 
deficits, the probability has increased that 
these signs are a result of infection by Sar-
cocystis neurona (the causative single-celled 
protozoan parasite that causes EPM).

If the signs show evidence of multifocal 
nature, e.g., cranial nerve, gait, and muscle 
atrophy deficits, then the likelihood of an 
EPM diagnosis is even greater. If this horse 
has a positive blood test, it again increases 
the probability of EPM. If, in addition, the 
horse has no abnormalities visible in radio-
graphs of the vertebral columns (usually 
only done on the cervical—neck vertebrae—
region to rule out wobbler syndrome), and if 
the horse’s cerebrospinal fluid tests positive 
for S. neurona, then the chances the horse 
has EPM are even greater. 

Some veterinarians recommended as-
sessing response to treatment as a help for 

diagnosis, and finally the gold standard for 
any testing is comparison of the results of 
this testing to post-mortem examinations 
of the suspected cases that do not survive.

In this table topic audience there were 
several speakers from the neurology ses-
sions at this year’s convention, along with 
David Horohov, DVM, PhD, of the Univer-
sity of Kentucky’s Gluck Equine Research 
Center, who provided an excellent com-
mentary about the role of the immune sys-
tem in diseases such as EHV-1 and EPM. 
He also talked about ways to evaluate the 
role of the cell-mediated immune system, 
as well as how one might help direct ther-
apy against protozoal and viral infections 
by manipulating the immune system.

Beyond these topics the group also dis-
cussed some specific cases. 

Facilitators for this Table Topic were Debra 
Sellon, DVM, PhD, Dipl. ACVIM, associate 
dean of the Graduate School at Washington 
State University, and Steve Reed, DVM, Dipl. 
ACVIM, of Rood & Riddle Equine Hospital 
in Lexington, Ky. Reed wrote this report. h
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