
Overview
Equine protozoal myeloencephalitis 

(EPM) is a potentially fatal neurologic 
disease in horses caused by Sarcocystis 
neurona or Neospora hughesi.1 S. neu-
rona is more common than N. hughesi 
and more research has been devoted 
to S. neurona; however, both are im-
portant and can cause EPM.2 

Horses inadvertently become in-
fected with S. neurona by ingesting 
opossum feces containing the para-
site’s sporocysts. The sporocysts mi-
grate from the horses’ gastrointestinal 
system via the blood and lymphatic 
system and cross the blood-brain bar-
rier.3 The definitive host of N. hughesi 
is not currently known, but horses are 
believed to become infected by ingest-
ing sporocysts.

Researchers currently estimate that 
50-85% of horses in North America 
have antibodies in their blood against 
S. neurona, which indicates they have been 
exposed to the parasite but not necessar-
ily infected.4 Not all horses that ingest 
the sporocysts become infected. Although 
EPM is currently the most commonly “di-
agnosed” neurologic disease in horses, it is 
still quite rare: EPM incidence is estimated 
to be less than 1%.

Signs of EPM
After being ingested, the sporocysts can 

damage virtually any region of the brain or 
spinal cord. The signs of disease depend on 
where the sporocysts “land” in the brain 
and/or spinal cord. A key feature of EPM is 
that the neurologic signs are usually asym-
metric (i.e., worse on one side of the body 
than the other). Signs can be as mild as a 
slight decrease in performance or as severe 
as seizures and collapse. 

EPM can mimic many other neuro-
logic diseases, including wobbler syn-
drome (cervical stenotic instability), West 

Nile virus, the neurologic form of equine  
herpesvirus-1, rabies, and Eastern or West-
ern equine encephalitis, among others.5

Master of Disguise
The current “gold standard” test is find-

ing the parasite in the brain and/or spinal 
cord, which can only be done posthumous-
ly. In live horses there are four types of tests 
available for diagnosing S. neurona.6 When 
performed on serum (blood) samples, the 
Western blot, indirect fluorescent antibody 
test (IFAT), and enzyme-linked immuno-
sorbent assay (ELISA) simply indicate if 
a horse has been exposed to S. neurona. 
These three tests do not directly provide 
proof the horse is currently infected. 

If those same three tests are performed 
using a cerebrospinal fluid sample (CSF, 
the fluid that bathes the brain and spinal 
cord), a positive result raises the suspi-
cion that the horse in question is actively 
 infected. 

The fourth test, the DNA-based 
“PCR” test, attempts to detect genetic 
material from S. neurona. If the para-
site damaged the spinal cord or brain 
but was then cleared by the horse’s 
immune system, the horse can still 
exhibit clinical signs of disease, but 
it will no longer have detectable para-
sitic DNA. Thus, a negative PCR test 
doesn’t mean the horse did not, at 
some point in the past, have EPM. 

Experts warn that no single test is 
perfect and that all test results must 
be interpreted together with clinical 
signs. Clearly, diagnosing EPM contin-
ues to be challenging; therefore, veter-
inary researchers continue to modify 
and improve the current EPM tests in 
an attempt to minimize the chances 
of obtaining either a false negative or 
false positive result.7,8 Further, sepa-
rate tests need to be performed if N. 
hughesi is suspected. 

Treatment
Treatment should only be instituted once 

all other neurologic diseases have been 
ruled out and if diagnostic tests are highly 
suggestive of EPM. The three treatment 
options for horses diagnosed with EPM 
include (1) a sulfadiazine-trimethoprim-
 pyrimethamine combination; (2)  diclazuril; 
and (3) ponazuril.9,10 

These FDA-approved treatments are 
indicated for horses infected with S. neu-
rona. Infected horses might also be treated 
with nonsteroidal anti- inflammatory drugs 
(NSAIDs), corticosteroids, dimethylsulfox-
ide (DMSO), vitamin E, folic acid, and/or 
complementary and alternative therapies. 

Prognosis
Early diagnosis and treatment are key 

factors that contribute to an acceptable 
outcome. Says Martin Furr, Dipl. ACVIM, 
PhD, an associate professor of medicine at 
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Veterinarians often perform neurologic exams in the early 
stages of EPM diagnosis.
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Virginia Tech’s Virginia-Maryland Regional 
College of Veterinary Medicine:

■  About 70% of properly treated cases 
improve;

■  One-third of cases that improve 
achieve a complete recovery;

■  Early treatment improves the chances 
of a complete recovery; and,

■  Less severe cases have the best chance 
for a complete recovery.

Prevention
The microscopic parasites that cause 

EPM are hardy, and the sporocysts are 
resistant to even the most intense disin-
fectants. Prevention is therefore aimed at 
minimizing contact between horse and 
opossum feces. Potential EPM risk factors 
have been reported, including:11,12

■  Age The highest risk of infection oc-
curred in horses aged 1-5 years;

■  Location Horses on farms with pre-
viously infected horses had a higher 
risk of developing EPM;

■  Seasonal effects Fewer EPM cases 
occur in winter;

■  Stress An increased risk of EPM as-
sociated with stressful events;

■  Natural water source Presence of 
water sources (creek or river) on 
farms provided a preferred habitat for 
opossums;

■  Food storage Securing feed and 
water sources from opossum fecal 
contamination is important to limit 
 exposure; and

■  Cats As a known intermediate host 
for S. neurona, cats have been identi-
fied as a risk factor for EPM. But the 
authors of one study suggest that, 
while it is possible cats play a role in 
the natural occurrence of EPM, more 
research is needed before banning 
cats from barns.13h 
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