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ROADMAP FOR 
DIAGNOSING EPM
The path to an EPM diagnosis isn’t always straightforward, 

but it’s an important journey that results in better horse health.

BY NICOLA PUSTERLA, DVM, PHD, DACVIM

E quine protozoal 

myeloencephalitis (EPM) 

continues to be one of the most 

challenging maladies practitioners 

face, particularly when it comes to 

identification and diagnosis.

The temptation to “treat and see” 
without a complete diagnostic picture 
can be tough to resist. However, with 
so many diseases causing clinical signs 
similar to EPM, it’s an urge practitioners 
must avoid. If a horse has a disease 
other than EPM, not only have we 
wasted money on unnecessary 
treatment, but also time that could have 
been better used pursuing the true 
cause of the horse’s problem.

Our diagnostic approaches to EPM 
have come a long way, as has our 
understanding of the causes. Reliable 
quantitative testing coupled with 
practical hands-on examination 
principles can help practitioners gain 
confidence in their EPM diagnosis.



800.279.6452 11

WHEN SHOULD EPM 
BE ON YOUR LIST 
OF DIFFERENTIALS?

The best initial course of action is a 
combination of reviewing the horse’s 
health history and performing a 
thorough physical and neurologic 
exam. Any region within the central 
nervous system (CNS) can become 
parasitized, and the clinical signs 
may vary depending on which part 
of the nervous system is impacted. 
Asymmetry is a telltale marker 
of a suspected EPM case. It is a 
progressive, multi-focal disease, often 
with muscle atrophy. These signs along 
with ataxia and dysmetria are the most 
common clinical signs to watch for in 
EPM cases. 

Let’s walk through a very basic “if-then” 
scenario to gain a clearer picture 
of a proper diagnostic workup in a 
suspect case.

Upon physical and neurologic evaluation:

1. Does the horse have a history of EPM 
or has EPM been diagnosed in the 
resident population?

o	 Yes

o	 No

2. Is the horse exhibiting asymmetrical 
weakness and focal muscle atrophy? 

o	 Yes

o	 No

3. What is the immune status of the horse?

o	 High-stress, performance, travel, 
weaning, etc.

o	 Presence of metabolic, endocrine and/or 
other chronic infectious diseases

o	 Age-related immunosenescence

o	 Normal

HINT: 

If asymmetric gait and 

focal muscle atrophy are present, 

EPM should be considered a 

top differential. 

If the horse does not appear to have 
any neurological deficits but rather 
a musculoskeletal condition such as 
lameness or if clinical signs point to 
a neurological disorder other than 
EPM, there is no need to test for EPM. 
If, however, you answered yes to 
the questions above and the horse’s 
immune status may be compromised, 
antibody testing is recommended to 
further differentiate EPM from other 
neurological diseases. 

Continued
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A FORK IN THE ROAD: ANTIBODY TESTING

The question I often get asked is “What 
is the right biological sample to use? 
Blood or cerebrospinal fluid (CSF)?” 
Evidence of intrathecal antibody 
production is the most accurate way to 
support an EPM diagnosis. However, 
blood is a good screening tool. If serum 
comes back negative, likely there is 
no infection or recent infection. EPM 
can generally be ruled out and you can 
proceed down your list of differentials 
(Figure 1). A rare exception would be 
a very acute onset prior to antibody 
production, in which case a retest in 
10 to 14 days is warranted.

A positive serum test result, however, 
presents a “gray zone” because it 
doesn’t necessarily equate to an 
EPM diagnosis. Knowing there is a 
high seroprevalence to the causative 
organisms of EPM in healthy U.S. 
horses, now what?

SERUM POSITIVE? 

PROCEED WITH CAUTION: 

78% of healthy U.S. horses are 

seropositive to Sarcocystis neurona 

and 34% to Neospora hughesi.1 

So, while you can find a seropositive horse 

in almost every pasture, a positive result 

doesn’t mean that horse has EPM.

To more definitively rule out (or in) EPM, 
a CSF tap is recommended. If the CSF 
sample is negative, EPM is ruled out 
and the practitioner should proceed 
to the next differential diagnosis. If the 
CSF sample is positive, consider it a 
pretty strong case for an EPM diagnosis 
(Figure 1).

Be aware, a positive CSF result can 
happen for reasons other than antibody 
production within the CNS. For one, 
blood contamination. If there is a high 

blood titer to S. neurona, for example, 
this could give a positive result from 
blood-derived antibody and not 
production within the CNS. 

Therefore, current best practice 
consensus is to collect spinal fluid 
and a blood sample and compare the 
antibody titers in each to determine if 

Treating the horse with an 
antiprotozoal drug for two weeks and 
then reassessing may be a practical 
approach if you feel strongly this is 

there is evidence of a CNS infection. 
This is done by evaluating the ratio 
of antibody titer in serum divided by 
antibody titer in CSF.

EPM SUSPECT CASE
IMMUNODIAGNOSTICS

FIGURE 1: WHAT IS A PROPER EPM DIAGNOSTIC WORKUP?

If EPM rises to the top of your list of differentials after a thorough physical and 
neurological exam, antibody testing should be used to further differentiate EPM from 
other neurological diseases. Intrathecal antibody production is the most accurate way 

to support an EPM diagnosis, while blood is useful for screening.

The only way to definitively diagnose EPM is on necropsy.
Authors of the Updated (2016) ACVIM Consensus Statement on EPM 
defined the “gold standard” for diagnosing EPM in a living horse:2

⊲ Observable neurologic signs consistent with EPM
⊲ A serum:CSF ratio that is within the range of established serological tests 

(e.g., SAG 2,4/3 < 100, IFAT ≤ 64), which indicates intrathecal 
(within the central nervous system) antibody production against S. neurona or N. hughesi

⊲ Ruling out diseases with similar neurologic signs
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CLIENT COMMUNICATION:

TIPS FOR TALKING EPM DIAGNOSTICS 

As practitioners, we often face the eager client who confidently walks in 
and says, “Doc, I need this horse tested for EPM,” or “I’m pretty sure it’s 
EPM, can you get him started on an EPM treatment?”

Completing a thorough physical and neurological exam  Images courtesy of Merck Animal Health 

is a critical first step in the EPM diagnostic process.

1. Remind owners that EPM can be the 
“master of disguise” and mimic many 
neurologic diseases. It’s important to 
evaluate all potential causes of the 
horse’s illness before rushing to EPM 
testing and/or treatment.

2. More than two-thirds of healthy U.S. 
horses are carrying antibodies to 
S. neurona – the primary causative 
organism of EPM – without showing 
clinical signs. Only a very small 
percentage (< 1%) of horses succumb 
to clinical disease.3

3. If the horse does not have EPM, it will 
not respond to an EPM treatment 
and you’ve wasted time and money 
without getting to the root cause of 
the issue. This can prolong suffering 
for the horse. 

4. Increase client confidence in your 
diagnostic workup by explaining the 
importance of a thorough history on 
the horse, as well as a physical and 
neurological examination along with 
proper antibody testing to rule EPM 
in (or out). We cannot rely on one 
without the other. 

5. Emphasize the importance of 
continued vigilance with regular 
veterinary examinations to ensure 
treatment success and ongoing 
care and management of the horse 
with EPM.

6. Reinforce early veterinary intervention 
for any horse showing signs of 
neurological disease. The earlier 
disease is caught and treatment 
begins, the better the outcome.

an EPM case and CSF sampling is 
not accepted. However, this is ONLY 
recommended if you can physically 
reassess the horse in two weeks 
to evaluate progress. At that time, 
critically evaluate the improvement by 
repeating the same thorough physical 
and neurologic workup. A significant 
improvement must be seen to continue 
with unfinished treatment (I like to 
see at least a 25% improvement). 
If the horse responds to treatment, 
you have further evidence to support 
an EPM diagnosis. If the horse does 
not respond, it’s back to the drawing 
board. This is a critical communication 
point with the owner to help them 
understand next steps and avoid 
potential frustration of treating for EPM 
with no improvement. (See sidebar on 
client communication tips.)

TRICKY DISEASE REQUIRES 
CAREFUL DIAGNOSIS 

EPM got you scratching your head? 
Take heart. Each clinical presentation 
is different, and the best way to outwit 
this disease mimicker is with a solid 
dose of due diligence. There are no 
shortcuts when it comes to doing a 
proper EPM diagnostic workup. Look 
for hallmarks of clinical disease in your 
physical exam and don’t shy away from 
the need for immunodiagnostics to get 
to the root cause.

The good news: If EPM is diagnosed, 
there are safe and effective EPM 
treatment options. n
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