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When a horse has severe metabolic issues, veterinarians recommend a diet containing 

less than 10% soluble carbohydrates. While these levels can be adjusted in feed, what 

about forage? Triple Crown’s® new Safe Starch Forage eliminates the guesswork. We buy 

grass hays specifically for their low NSC content, then blend in a vitamin and mineral 

supplement that includes our nutritional EquiMix® Technology. This provides a total diet 

(hay and feed) with a soluble carbohydrate level below 10%, along with the optimum fiber 

length required for ideal gut fermentation. For more information or to find your nearest 

dealer, visit us online at www.triplecrownfeed.com or call 800-451-9916.

FOR SOME HORSES, A LITTLE STARCH IS TOO MUCH
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Introducing FastTrack™ The World’s First
Rehabilitative Orthotic For Equine Lameness

Introducing FastTrack™ The World’s First
Rehabilitative Orthotic For Equine Lameness

Consult your veterinarian and find out  more at www.horsepowertech.com 
or call +1 (844) 51-HORSE
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SIMPLE – Requires only 
a fresh fecal sample and 
clean water.

QUICK – Provides accu-
rate results in minutes, right 
in the barn.

SENSITIVE – Detects 
pathology of the foregut, 
hindgut or both.

PATENTED – Validated with 
multiple patents in the U.S. and 
worldwide.

TESTED – Evaluated in various 
clinical trials.

SUPPORTED – Includes  
the industry’s best colic  
reimbursement program.

Recent research carried out by Professor Derek 
Knottenbelt and his team at the University of Glasgow 
vet school confirms “the very high prevalence of large 
colon and caecal diseases that are likely to be of clinical 
significance.”* 

This raises the value of a reliable diagnostic method for 
detecting pathologies of both the foregut and hindgut. 
The SUCCEED® Equine Fecal Blood Test™ provides a 
quick stall-side screen test for GI tract conditions, helps 
differentiate foregut from hindgut conditions, and sup-
ports earlier intervention and more targeted treatments.   

Veterinarians seeking to maintain  
optimal GI health in their equine patients 
know SUCCEED® is backed with  
clinical trials and published research. 

They also know that SUCCEED  
Veterinary Formula, sold only through 
veterinarians, supports their practice 
with the Healthy Gut Commitment veter-
inary colic reimbursement program. This 
provides up to $800 for medical colics 
and up to $15,000 for colic surgery. 

* “Perspectives on equine digestive health,” by Helen Warren, PhD. Supplement to Equine Health magazine,  
May 2016.
SUCCEED® is a registered trademark, and Equine Fecal Blood Test™ is a trademark of Freedom Health LLC.  
© 2017. All Rights Reserved. U.S. Patent Nos. 7,629,180 and 8,168,446. Canadian Patent No. 2,601,368.

SUCCEED® and Digestive Conditioning Program® are registered trademarks of Freedom Health LLC. © 2017.
All Rights Reserved. U.S. Patent Nos. 7,658,964; 7,824,706; 7,988,989 and 8,197,842. SUCCEED Veterinary Formula 
available in the U.S. only, not available for sale in the state of Texas.

TEST YOUR EQUINE PATIENTS WITH  
THE ONE DIAGNOSTIC SCREEN  

THAT IS...

To detect pathology of the GI tract,

MAINTAIN OPTIMAL GI HEALTH
WITH THE ONE DIGESTIVE PRODUCT  

THAT IS...

To keep your clients’ horses healthy,

®

®

VETERINARY FORMULA

INCLUDES THE

 SUCCEED® 
HEALTHY GUT
COMMITMENT 

INCLUDES THE

Available only through veterinarians.

PATENTED
multiple patents in the U.S. and 
worldwide.

TESTED
clinical trials.

SUPPORTED
the industry’s best colic 
reimbursement program.

Veterinarians seeking to maintain 
optimal GI health in their equine patients 
know SUCCEED
clinical trials and published research. 

They also know that SUCCEED 
Veterinary Formula, sold only through 
veterinarians, supports their practice 
with the Healthy Gut Commitment veter
inary colic reimbursement program. This 
provides up to $800 for medical colics 
and up to $15,000 for colic surgery. 

WITH THE ONE DIGESTIVE PRODUCT WITH THE ONE DIGESTIVE PRODUCT 
THAT IS...

PATENTED
multiple patents in the U.S. and 
worldwide.

TESTED
clinical trials.

SUPPORTED
the industry’s best colic 
reimbursement program.

Veterinarians seeking to maintain 
optimal GI health in their equine patients 
know SUCCEED
clinical trials and published research. 

They also know that SUCCEED 
Veterinary Formula, sold only through 
veterinarians, supports their practice 
with the Healthy Gut Commitment veter
inary colic reimbursement program. This 
provides up to $800 for medical colics 

Available only through veterinarians.

For research, technical data and more, register or log on to  
the SUCCEED Veterinary Center: www.succeed-vet.com
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By K i mb er l y S. Br o w nPU BL I SHE R S POI NTS

Welcome, 2018!

I’m not sure what it is about starting 
a new year, but it gives everyone 
hope. We make res-

olutions for living better 
lives (and we actually 
mean them!). �ere’s 
excitement that we have a 
clean slate in the personal 
and business aspects of 
our lives that allows us to 
do more, better. �en, un-
fortunately, reality sets in 
and we fall back into our 
ruts of daily survival.

For 2018, you should 
choose to break that habit of not break-
ing bad habits!

We have o�en told ourselves that we’ll 
exercise, eat right, work fewer hours, 
focus on family and friends. What keeps 
you from doing that? Work is o�en the 
answer.

�e demands of the veterinary profes-
sion are intense. Emergencies can hap-
pen any time. No two days are the same. 
Getting new clients is exciting but adds 
to the workload. Adding new services 
can mean better care for your patients 
but also means �nancial and sometimes 
mental stress in learning to be pro�cient 
in those technologies.

Everyone says “Work smarter, not 
harder!” What does that mean?

Smarter means having a plan, not 
just reacting to the world around you. 
Smarter means understanding your 
business so that you know what you are 
best at, what your clients value most 
about you, and how to avoid situations 
where you are putting excessive time 

and energy into low-return areas of 
your business.

Smarter also means hold-
ing yourself accountable for 
what you want to accom-
plish, whether that’s making 
more money, learning new 
technologies and techniques, 
or �nding more time for 
your family or yourself.

Sometimes having a 
friend who is not involved 
in your day-to-day activities 
can help keep you on track, 
and you can do the same in 

return for your friend.
Make a list of six things you want to 

accomplish this year. Add some time-
lines. Share that with your friend. Get 
your friend’s list of six. �en set up a 
monthly lunch or call to check in. It’s 
amazing how much more motivation 
you will have when someone you respect 
is helping you stay on track.

Sometimes it does take a village to 
help one person accomplish what he or 
she is capable of. Find that person, and 
be that person. Make 2018 the year you 
say “I did it!”

In �is Special Issue
�is special health and research 

issue of EquiManagement came about 
because veterinarians requested more 
information about the medical topics 
that their clients care about. 

I encourage you to provide feedback 
on what you think of this issue, and 
whether this is something you would 
like to see continue annually. 
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”I recommend ColiCare 
for all of my patients,

and my own horses are enrolled, too!”
 —Marsha Severt, DVM
 Brown Creek Equine Hospital

SmartPak.com/ColiCare  |  1-800-461-8898

ColiCare, the #1 vet-recommended colic 

surgery reimbursement program† puts 

you back at the center of the horse’s 

wellness care and reimburses horse 

owners up to $7,500 to help ease the 

fi nancial burden of colic surgery. 

†2016 Lebel Marketing Veterinary Market Survey
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No one can know it all. No 
matter how smart, talented or 
creative we are, we simply can’t 

know everything. 
I have been �nding this out as I trek 

through my internship year. I le� school 
thinking I knew quite a bit, but there 
is nothing like the world of veterinary 
medicine to show me just how much more 
I have to learn. Each and every day, there 
are new breakthroughs, new advances in 
technology and new medications being 
developed. It is our job as veterinarians to 
stay abreast of this wave of new informa-
tion so that we can augment its use to the 
betterment of our patients’ lives. 

�at being said, there is still an entire 
world out there that we have to live in. 
A world that requires knowledge and 
expertise to navigate, lest we fall into 
traps and pitfalls of ignorance.

One of the biggest and most compli-
cated webs in this world is the one of 
personal �nance. Even if we manage 
to understand a good portion of it, 
there are rules and regulations that can 
change quickly. Whether by govern-
ment oversight or simply as a result of a 
change in our personal lives, the waters 
of personal �nance can o�en be murky.

Because of this, we have to surround 
ourselves with a team of people who can 
help get us to where we want to be. We 
wouldn’t expect one of our clients to be 
able to pick up a scalpel and perform a 
complicated surgery. So we should not 
expect ourselves to understand every 
complexity or nuance in our �nances. 

�at is not to say, however, that we 
should not spend time trying to under-
stand what goes on with our personal 

�nances. Much in the same way we 
educate our owners about their animals, 
we need to seek out education opportu-
nities wherever possible for ourselves. 
Ultimately, though, it takes having a 
good set of people on your team to real-
ly �nd long-term success and stability.

One of the �rst people you should re-
cruit to your “team,” in my opinion, is a 
certi�ed �nancial planner (CFP). We, as 
recent graduates and students, all likely 
have a massive elephant in our room 
called student debt. How are each of us 
going to pay o� that debt? How can we 
make payments and still save for retire-
ment? Will my debt burden a�ect my 
spouse? Should I try to pay it o� as fast 
as possible, or take the income-based 
payo� plan? All of these questions and 
more are just a small part of what a good 
�nancial planner can answer for you. If 
you are looking for a CFP in your area, 
I recommend checking out the website 
letsmakeaplan.org, a resource run by the 
CFP Board of Standards to help people 
�nd nearby �nancial planners.

�e second person I recommend 

adding to your team is a certi�ed public 
accountant. While you might think “I 
can do my taxes on my own, thank you,” 
accountants provide much more than 
just tax help. One of the biggest assets 
they can bring to your team is their abil-
ity to understand your personal �nancial 
goals and how your changing life might 
a�ect those goals. It’s true that they 
can help you with your tax liability, but 
developing a personal relationship with a 
CPA can reap bene�ts far down the line, 
even into estate planning and retirement. 

A great place to start searching for 
this team member is aicpa.org. �is di-
rectory of CPAs across the country can 
help you narrow down your search into 
di�erent certi�cations that might apply 
to your personal situation.

Remember, through all of this, that 
the team of people around you can only 
help you with questions you know to 
ask. Having the best team in place still 
requires a personal investment to learn 
about your personal �nances. 

Learning even small parts can be 
enough to generate the questions your 
team needs to start you down the path 
to success. Whatever that path looks 
like, don’t wait to start walking it. Get 
your team in place today, and start plan-
ning for tomorrow. 

Zach Loppnow, DVM, is a 2017 graduate 
of the University of Minnesota College of 
Veterinary Medicine. He is working as 
an intern at Anoka Equine Veterinary 
Services in Minnesota. A graduate of the 
VBMA’s Business Certi�cate Program, he 
continues to pursue his interest in practice 
management.

NE W  V E T C OL U M N By Z ac h L o p p n o w , DVM
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Getting Your Personal Team

FINAL EQM-1801-NEW VET COLUMN v2.indd   6 12/1/17   8:32 AM



When compliance counts...

a convenient and cost-effective treatment.
Prescribe UNIPRIM antibiotic powder,

800-621-8829 • 859-254-1221  
inform@neogen.com • animalsafety.neogen.com  L3775-0916

UNIPRIM®
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Recognition of Equine 
Infectious Anemia
While EIA is an uncommon occur-
rence, it is becoming somewhat more 
prevalent in racing Quarter Horses and 
bush-track racehorses.

At the 2017 North American Veteri-
nary Conference, Erin Groover, DVM, 
DACVIM, presented a case study on a 
horse with EIA. 

She reported that possible clinical 
signs that lend suspicion to an EIA 
infection include:
• hemolytic anemia 
• icterus
• fever
• lethargy
• weight loss
• etechial hemorrhage
• distal limb edema
• pale mucous membranes
• inappetance

�ese clinical signs could be attribut-
ed to a variety of di�erential diagnoses: 
purpura hemorrhagica, autoimmune 
disorders, equine viral arteritis virus, 
neoplasia, liver disease or internal 
abscesses. Running a Coggins test or 
ELISA test on blood can quickly rule 
EIA in or out.

Right Dorsal Displacement 
Surgery and Post-Op 
Complications
At the 12th International Equine 
Research Symposium, a paper was pre-
sented comparing post-operative com-
plications from right dorsal displace-
ment of the colon (RDDC) with other 
colon lesions that are non-strangulating 
(NSAC). (Whyard, J.M. and Brounts, 
S.H. Post-Operative Complications And 
Survival In Horses With Right Dorsal 
Displacement Of �e Ascending Colon 

Compared With Other Non-Strangu-
lating Ascending Colon Lesions. Equine 
Vet Educ 2017, vol. 29, supp 8, p. 31.)

�e study included 130 horses with 
the following summation that might 
be helpful for counseling clients as to 
whether or not to pursue colic surgery:
• 60% had RDDC and 54% had NSAC 

lesions.
• 37% of RDDC and 52% of NSAC 

patients developed at least one compli-
cation post-op.

• �e complications in the RDDC 
group were more serious than those in 
the NSAC group.

• 93% of NSAC horses were discharged 
compared to only 77% of RDDC 
horses.

• RDDC horses had a greater incidence 
of a second surgery before discharge 
than the NSAC horses.

• Short-term survival was impacted by 
complications in the RDDC group.

• Long-term survival was equivocal for 
both groups.

Ophthalmology Research
Some eye diseases in horses might be 
genetically linked, as for example lim-
bal squamous cell carcinoma in 
Ha�ingers. (Lassaline, M.; Cranford, 
T.L.; Latimer, C.A.; Bellone, R.R. 
“Limbal Squamous Cell Carcinoma in 
Ha�inger Horses.” Vet Ophthalmol, 
September 2015. 18(5):404-8.) Ultravio-
let damage might be more extensive in 
Ha�ingers (and possibly other breeds) 
due to a genetic mutation that increases 
the risk for developing limbal squa-
mous cell carcinoma (SCC). Not only 
do ultraviolet exposure and pigmenta-
tion characteristics serve as risk factors, 
but so does genetics. Besides Ha�ingers, 
ocular SCC commonly a�ects other 
breeds, including Appaloosas, Belgians, 
Percherons and Arabians. 

To date, researchers at UC Davis 
School of Veterinary Medicine and the 
Veterinary Genetics Laboratory have 
determined that “a recessive mode 
of inheritance in Ha�ingers explains 

E q u i n e  i n f e c t i o u s  a n e m i a  i s  b e c o m i n g  m o r e  p r e v a l e n t  i n  r a c i n g  Q u a r t e r  
H o r s e s ,  e s p e c i a l l y  t h o s e  a t  b u s h  t r a c k s .
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The only dual ingredient injectable corticosteroid 
approved by the FDA 
for use in horses

INDICATION: BetaVet® is indicated for the control of pain and inflammation 
associated with osteoarthritis in horses. 

IMPORTANT SAFETY INFORMATION
For Intra-Articular (I.A.) Use in Horses.

CONTRAINDICATIONS: BetaVet® is contraindicated in horses with hypersensitivity 
to betamethasone. Intra-articular injection of corticosteroids for local effect is 
contraindicated in the presence of septic arthritis.

WARNINGS: Do not use in horses intended for human consumption. Clinical and 
experimental data have demonstrated that corticosteroids administered orally or 
parenterally to animals may induce the first stage of parturition when administered 
during the last trimester of pregnancy and may precipitate premature parturition 
followed by dystocia, fetal death, retained placenta, and metritis.  Additionally, 
corticosteroids administered to dogs, rabbits and rodents during pregnancy have 
resulted in cleft palate in offspring and in other congenital anomalies including 
deformed forelegs, phocomelia and anasarca. Therefore, before use of 
corticosteroids in pregnant animals, the possible benefits to the pregnant animal 
should be weighed against potential hazards to its developing embryo or fetus. 
Human Warnings: Not for use in humans. For use in animals only. Keep this and 
all medications out of the reach of children. Consult a physician in the case of 
accidental human exposure. 

PRECAUTIONS: Corticosteroids, including BetaVet®, administered intra-articularly 
are systemically absorbed. Do not use in horses with acute infections. Acute 
moderate to severe exacerbation of pain, further loss of joint motion, fever, or 
malaise within several days following intra-articular injection may indicate a 
septic process. Because of the anti-inflammatory action of corticosteroids, signs of 
infection in the treated joint may be masked. Due to the potential for exacerbation 

of clinical signs of laminitis, glucocorticoids should be used with caution in horses 
with a history of laminitis, or horses otherwise at a higher risk for laminitis. Use 
with caution in horses with chronic nephritis, equine pituitary pars intermedia 
dysfunction (PPID), and congestive heart failure. Concurrent use of other 
anti-inflammatory drugs, such as NSAIDs or other corticosteroids, should be 
approached with caution. Due to the potential for systemic exposure, concomitant 
use of NSAIDs and corticosteroids may increase the risk of gastrointestinal, renal, 
and other toxicity. Consider appropriate wash out times prior to administering 
additional NSAIDs or corticosteroids. 

ADVERSE REACTIONS: Adverse reactions reported during a field study of 239 
horses of various breeds which had been administered either BetaVet® (n=119) or 
a saline control (n=120) at five percent (5%) and above were: acute joint effusion 
and/or local injection site swelling (within 2 days of injection), 15% BetaVet® and 
13% saline control; increased lameness (within the first 5 days), 6.7% BetaVet® 
and 8.3% saline control; loose stool, 5.9% BetaVet® and 8.3% saline control; 
increased heat in joint, 2.5% BetaVet® and 5% saline control; and depression, 
5.9% BetaVet® and 1.6% saline control. 

DOSAGE AND ADMINISTRATION: Shake well immediately before use. Use 
immediately after opening, then discard any remaining contents. 

RX ONLY
 

References: 1. Trotter GW. Intra-articular corticosteroids. In: McIlwraith CW, Trotter GW, eds. Joint  
Disease in the Horse. Philadelphia: W.B. Saunders; 1996; 237–256.

LUITPOLD
A N I M A L  H E A L T H

© 2017 Luitpold Animal Health, division of Luitpold Pharmaceuticals, Inc. 
Luitpold Animal Health (logo) and the Horse Head design are trademarks 
and BetaVet® is a registered trademark of Luitpold Pharmaceuticals, Inc. 
PP-BV-US-0010     7/2017

The link between
RAPID ONSET and LONG-ACTING RELIEF 

of pain & inflammation1

BetaVet® (betamethasone sodium phosphate & betamethasone 
acetate injectable suspension) is indicated for the control of pain and 
inflammation associated with osteoarthritis in horses. Learn more at 
www.betavetequine.com or call 1-800-458-0163.

Please see Brief Summary of 
Full Prescribing Information on the following page.
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CLINICAL PHARMACOLOGY:  Betamethasone is a potent glucocorticoid steroid 
with anti-inflammatory and immunosuppressive properties. Depending upon their 
physico-chemical properties, drugs administered intra-articularly may enter the 
general circulation because the synovial joint cavity is in direct equilibrium with the 
surrounding blood supply. After the intra-articular administration of 9 mg BetaVet® 
in horses, there were quantifiable concentrations of betamethasone (above 
1.0 ng/mL) in the plasma.

EFFECTIVENESS: A negative control, randomized, masked field study provided 
data to evaluate the effectiveness of BetaVet® administered at 1.5 mL 
(9 mg betamethasone) once intra-articularly for the control of pain and 
inflammation associated with osteoarthritis in horses. Clinical success was defined 
as improvement in one lameness grade according to the AAEP lameness scoring 
system on Day 5 following treatment. The success rate for horses in the BetaVet® 
group was statistically significantly different (p=0.0061) than that in the saline 
group, with success rates of 75.73% and 52.52%, respectively (back-transformed 
from the logistic regression).

ANIMAL SAFETY: A 3-week target animal safety (TAS) study was conducted 
to evaluate the safety of BetaVet® in mature, healthy horses. Treatment groups 
included a control (isotonic saline at a volume equivalent to the 4x group); 1X 
(0.0225 mg betamethasone per pound bodyweight; BetaVet®); 2X (0.045 
mg betamethasone per pound bodyweight; BetaVet®) and 4X (0.09 mg 
betamethasone per pound bodyweight; BetaVet®). Treatments were administered 
by intra-articular injection into the left middle carpal joint once every 5-days for 
3 treatments. Injection site reactions were the most common observations in all 
treatment groups. Injection site reactions were observed within 1 hour of dosing 
and included swelling at the injection site, lameness/stiffness of the left front limb, 
and flexing the left front knee at rest. The injection site reactions ranged from slight 
swelling (in many horses on multiple days in all treatment groups) to excessive 
fluid with swelling, pain, and lameness (4x group only). Injection site reactions 
were observed most commonly on treatment days, and generally decreased 
in number and severity over subsequent days. The incidence of injection site 
reactions increased after the second and third injection (number of abnormalities 
noted on day 10 > day 5 > day 0). In the BetaVet® treated groups the number 
and severity of the injection site reactions were dose dependent. The 4X BetaVet® 
group had the highest overall incidence of and severity of injection site reactions, 
which included heat, swelling, pain, bleeding, and holding the limb up at rest. 
The control group and 4X group (which received similar injection volumes) had a 
similar incidence of injection site reactions; however, the severity of reactions was 
greater in the 4X group. Absolute neutrophils were statistically significantly higher 
in the BetaVet® treated groups as compared to the control group. Trends toward 
a decrease in lymphocytes and eosinophils, and an increase in monocytes were 
identified in the BetaVet® treated groups after the initial dose of BetaVet®. Individual 
animal values for white blood cells generally remained within the reference range. 
BetaVet® treated horses also had a trend toward increased blood glucose after 
the initial dose. Some individual animals showed mild increases in blood glucose 
above the reference range.
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appropriate antibacterial therapy should be instituted immediately. Additional 
doses of corticosteroids should not be administered until joint sepsis has been 
definitively ruled out. Due to the potential for exacerbation of clinical signs of 
laminitis, glucocorticoids should be used with caution in horses with a history of 
laminitis, or horses otherwise at a higher risk for laminitis. Use with caution in 
horses with chronic nephritis, equine pituitary pars intermedia dysfunction (PPID), 
and congestive heart failure. Concurrent use of other anti-inflammatory drugs, 
such as NSAIDs or other corticosteroids, should be approached with caution. 
Due to the potential for systemic exposure, concomitant use of NSAIDs and 
corticosteroids may increase the risk of gastrointestinal, renal, and other toxicity. 
Consider appropriate wash out times prior to administering additional NSAIDs or 
corticosteroids.

ADVERSE REACTIONS:  Adverse reactions reported during a field study of 239 
horses of various breeds which had been administered either BetaVet® (n=119) 
or a saline control (n=120) were: acute joint effusion and/or local injection site 
swelling (within 2 days of injection), 15% BetaVet® and 13% saline control; 
increased lameness (within the first 5 days), 6.7% BetaVet® and 8.3% saline 
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saline control; agitation/anxiety, 4.2% BetaVet® and 2.5% saline control; 
delayed swelling of treated joint (5 or more days after injection), 2.5% BetaVet® 
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some of the genetic components 
involved in the development of this 
cancer. �ey also discovered a DNA 
marker that identi�es horses at higher 
risk to develop limbal and/or third 
eyelid SCC.” UC Davis is currently 
o�ering a DNA test for Ha�ingers to 
identify individuals with high risk and 
to apply this information to breeding 
programs to help nullify the genetic 
mutation.

A corneal disease a�iction of Frie-
sian horses might also have a genetic 
link, which is being investigated by 
Lassaline and colleagues at UC Davis. 
Bilateral corneal stromal loss (BCSL) 
occurs in Friesian horses with corneal 
dystrophy. �ere is associated pain, 
vision loss and the potential to lose 
a�ected eyes. �e disease tends to target 
male horses more o�en than females, 
and it also tends to be progressive until 
there is surgical intervention. Identi�-
cation of a genetic link enables breeding 
programs to minimize passage of this 
defect to future generations.

Mare Fertility and  
Uterine In�ammation
In�ammation in a mare’s uterus 
following breeding is not an unusual 
phenomenon and might, in fact, be 
part of a normal defense mechanism 
that clears introduced bacteria, debris 
and excess semen from the reproduc-
tive tract. Without a competent innate 
immune system, infection might settle 
in. Persistent endometritis can interfere 
with the establishment and retention of 
pregnancy. 

A review of the e�ect of in�amma-
tion on mare fertility examined the 
e�ect of breeding on a mare’s innate 
immune response. (Christo�ersen, M. 
and Troedsson, M.H.T. In�ammation 
and fertility in the mare. Reprod Dom 
Anim. 2017;52 (Suppl. 3):14–20.)

Antigenic stimulation, especially 
from semen, elicits a response of neu-
trophils (PMNs) being recruited and 
mobilized from the systemic circulation 
to the uterine lumen within 30 minutes. 
�eir concentration peaks within four 

to six hours and lasts for up to 36 hours. 
Uterine contractions stimulated by 
prostaglandin response to PMN activa-
tion are important for helping to clear 
the uterus. Seminal plasma protects and 
provides nutrition for the spermatozoa 
as well as modulating post-breeding 
in�ammation.

�e most critical time for persistent 
endometritis to develop occurs six 
hours following breeding. Susceptible 
mares might have a diminished cyto-
kine response in the three- to six-hour 
period following breeding as compared 
to mares that are resistant to bacterial 
infection.

Aging plays an important role as a 
risk factor for persistent endometritis. 
With this in mind, endometrial quality 
might be a predictive tool as to the 
health of the uterus and resistance to 
infection. Degenerative changes to the 
endometrium are associated with an 
increase susceptibility to infection. 

Anatomical defects from structur-
al changes and/or prior parturition 
events are additional predisposing 
factors. �ese include “poor vulvar 
conformation, an incompetent vesti-
bule-vaginal sphincter, an increase in 
declination of the vulvar angle, and 
stretch of the broad ligaments to drop 
the uterus vertically in the abdomen.” 
Such conformational and structural 
changes lead to �uid accumulation and 
retention, followed by bacterial col-
onization of the endometrium. Fluid 
accumulation of at least 2cm of �uid 
during estrus has also been associated 
with an increased risk of persistent 
endometritis.

The study concluded: “Interplay 
between an innate immune response, 
physical clearance and lymphatic 
drainage is required to ensure a ster-
ile and non-inf lamed uterine environ-
ment for survival of the early embryo 
when descending into the uterine 
lumen.”
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Recovery from 
Multiple Procedures 
Under General Anesthesia
At times, a horse must undergo repeated 
surgeries under general anesthesia. De-
spite a low fatality rate associated with 
general anesthesia (less than 1%), 70% of 
fatalities during recovery from general 
anesthesia are caused by catastrophic 
fractures incurred during poor recovery. 
An innate �ight-or-�ght re�ex encour-
ages a horse to attempt to rise prema-
turely before coordination and strength 
are restored.

Using eight adult horses undergoing 
general anesthesia for multiple (six) 
MRI imaging events over 14 weeks, 
a study at Texas A&M University set 
out to evaluate the e�ects of multiple 
anesthetic episodes on recovery. (Platt, 
J.P.; Simon, B.T.; Coleman, M.; Marti-
nez, E.A.; Lepiz, M.A.; Watts, A.E. �e 
e�ects of multiple anesthetic episodes 
on equine recovery quality. Equine 
Veterinary Journal, Aug 2017, epub.) �e 
horses were videotaped for observation 
of duration of recumbency, balance, 

coordination, knuckling, strength and 
time to full recovery.

It turns out that with an increasing 
number of anesthetic events, the horses 
recovered better, with improved balance 
and coordination and less knuck-
ling over. �ere seems to be a learned 
response over each anesthetic recovery 
event. Neither acepromazine nor xyla-
zine interfered with the horses’ abilities 
to learn and become habituated to the 
anesthetic experience.

Odontoclastic Tooth Resorption 
and Hypercementosis
Dental evaluation and procedures are 
common in equine veterinary prac-
tice. Two o�en-overlooked conditions 
were reviewed and presented by Travis 
Henry, DVM, DAVDC, and Cleet Grif-
�n, DVM, DABVP, at the 2017 North 
American Veterinary Conference. Since 
recognized a decade ago, tooth resorp-
tion and hypercementosis (EOTRH) are 
frequently identi�ed. Equine practi-
tioners will want to be aware of the 
presence of these syndromes.

Henry and Griffin describe tooth 
resorption (TR) as “an elaborate 
interaction between inf lammatory 
cells, osteoclasts, periodontal tissues, 
alveolar bone and the hard dental 
tissues.” This progressive condition is 
often painful. Hypercementosis is an 
enlargement of the reserve crown and 
root. When it occurs, it is usually con-
current with the resorptive process. 
This might be visually appreciated 
as “a bulging or gingival recession of 
the incisor mucosa that exposes the 
reserve crown (unerupted portion) of 
the teeth.” 

By the time the condition is clinically 
apparent, it has likely been going on for 
months or years. Draining tracts and 
parulis lesions (pustule on the mucosa) 
are seen in advanced stages of TR. �e 
best way to diagnose early onset of these 
conditions is with dental radiographs of 
all quadrants of the incisors.

According to the presenters, the horse 
appears to be a�ected by two types of 
resorption processes: 
• External in�ammatory resorption—

approximately 49% of horses and 17% 
of teeth. �is is visualized radiograph-
ically by enlargement of the periodon-
tal ligament space with loss of dental 
hard tissue and alveolar bone.

• External replacement resorption—
approximately 77% of horses and 31% 
of teeth. �is is visualized radio-
graphically by loss of the periodontal 
ligament space and alveolar bone 
overtaking dental hard tissue.
Hypercementosis occurs in 21% of 

horses and 8% of teeth. It is visualized 
radiographically as enlargement of the 
dental hard tissue a�ecting the reserve 
crown and apex.

�e recommendation is that all horses 
over age 15 should have incisor and 
canine teeth evaluated with radiographs 
to screen for EOTRH. Extraction is 
currently the treatment of choice in 
advanced cases. 

R e s e a r c h e r s  f o u n d  t h a t  h o r s e s  u n d e r g o i n g  r e p e a t e d  a n e s t h e t i c  e v e n t s  
h a d  a  “ l e a r n e d  r e s p o n s e ”  a n d  r e c o v e r e d  b e t t e r ,  w i t h  i m p r o v e d  b a l a n c e .
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EquiManagement welcomes the following 
professionals, who have agreed to serve on 
the 2018 Advisory Board.

Andrew Clark, DVM, MBA, is the Presi-
dent of Andrew R. Clark, DVM, MBA, LLC. 
Clark provides business coaching, solutions, 
strategies and development for equine veter-
inary businesses in 12 states, two Canadian 
provinces, as well as clients in Europe.

Amy Grice, VMD, MBA, is president 
of Amy Grice VMD MBA LLC. She is an 
experienced veterinarian with strong busi-
ness credentials. She advises veterinarians 
and practice owners on a wide variety of 
projects and challenges. Grice is an AAEP 
Board member and works with the AAEP’s 
business and wellness groups.

Robert Magnus, DVM, MBA, is the 
managing partner of Oculus Insights LLP. 
Oculus is the global provider of veterinary 
business education and management con-
sulting. Oculus provides targeted, action-
able knowledge and materials to help trans-
form businesses. Magnus was the founder of 
Wisconsin Equine Clinic and Hospital. 

Tracy A. Turner, DVM, MS, Dipl. ACVS, 
ACVSMR, founded Turner Equine Sports 
Medicine and Surgery in 2016. � e practice is 
dedicated to sports medicine, lameness and 
surgery. Prior to that he served on the faculty 
of the universities of Illinois, Florida and 
Minnesota. Turner consults for the USDA’s 
Horse Protection group, the Fédération 
Équestre Internationale (FEI) and the United 
States Equestrian Federation.  

Welcome, 2018 Board Members
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Whether the debt you have is 
for your veterinary edu-
cation, your car or a new 

digital radiography unit, you might 
wonder whether it is better to pay o� 
your loan early or just keep making 
your monthly payments as scheduled. 
In order to make the best decision, you 
need to consider several factors: interest 
rate, cash �ow, prepayment penalties 
and your �nancial values.

Paying o� debt is rarely a bad idea. 
Because loans bear interest, it is best 
to pay them o� as quickly as possible. 
�ose debts carrying the highest inter-
est should be paid down �rst. Credit 
card debt typically has a high interest 
rate, so paying credit cards in full 
each month is a smart �nancial move. 
Over time, the quicker you pay o� 
interest-bearing debt, the more of your 
hard-earned income you get to keep.

In a business, loan principal pay-
ments are made from net earnings. 
While the interest that is paid is tax 
deductible, the principal is taxable. �is 
is because when the loan proceeds are 
received by the company, they are not 
considered taxable income. Accelerat-
ing the payments on your business loan 
will increase the taxes that you owe that 
year, so you need to meet this obligation 
if you pay down debt ahead of schedule.

Determining the best approach with 
educational loans is complicated. With 
some of the Federal loan programs, you 
might lose certain bene�ts if you pay o� 

the loan early. If your �nancial situation 
worsens while you are in repayment, 
some loan programs will lower your 
payment or forgive your loans a�er a 
period of years. For more information 
on repaying veterinary educational 
loans, visit AVMA.org and search for 
“scholarship loan repayment.”

Minimizing the amount of interest you 
pay can be important, but having cash 
�ow su�cient to accommodate unex-
pected expenses is crucial. Do you have 
an emergency savings fund with enough 
money to cover your expenses for three to 
six months? 

Funneling some of your income into 
a retirement account is also essential. If 
you begin saving for retirement in your 
20s or 30s, you will have years of gains 
that will make the e�ort much easier 
than that of those who neglect this 
aspect of their future until it is on the 
horizon. You will also want to be able 
to enjoy your life by having a modest 
amount of discretionary income. 

In a veterinary practice, having su�-
cient cash �ow to meet accounts payable 
and payroll is crucial, and that can be 
di�cult with the seasonal nature of the 
equine industry. Utilizing excess cash to 
pay down debt in the busy months could 
leave you short in the lean months.

Most loans do not have a pre-pay-
ment penalty, but before deciding to 
pay down a debt, be sure that you will 
reduce your total interest payment if 
you pay o� the principal early. 

Not incurring debt or paying down 
debt as quickly as possible is a value 
that some people hold dear. Other peo-
ple see debt as a tool to maximize their 
�nancial reach, and they will o�en take 
the longest possible term in order to 
minimize their monthly payments. 

If the debt is used to earn pro�ts 
higher than the interest rate on the note 
and the asset has an expected useful life 
longer than the loan term, this can be 
a good strategy. An example is the pur-
chase of equipment to provide services 
that are highly pro�table. 

It’s important to remember that �-
nances are a very personal subject, and 
one’s outlook on debt can a�ect peace 
of mind. When forming partnerships, 
it is important to have similar philoso-
phies about debt.

If you �nd yourself with a little extra 
cash or you have inherited a large sum, 
you have a choice of how to use it: Save 
for retirement? Save for your child’s 
education? Start an emergency fund? 
Go on a vacation? Get some new tires 
on your car? Make a charitable dona-
tion? Pay down debt? All of these uses 
of money have merit, and you need to 
balance your current needs against the 
millstone of debt around your neck. 

Paying down debt promptly will 
improve your credit score, making you 
an attractive borrower for future credit 
needs. Once you eliminate a monthly 
payment, you suddenly have that cash 
available for other uses. 

Should I Pay My  
Loan O� Early?

BU SI NE SS BRI E F
By Amy L . G r i c e, VMD, MBA
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The future of equine 
disease research and col-
laboration was witnessed 
during the EPM Society’s 
Workshop in October 

2017. �e �rst workshop was held in 
2014 in Kentucky, where 45 attend-
ees gathered with the goal to better 

understand EPM, share information, 
identify unresolved areas and promote 
collaborative research. A similar num-
ber gathered in Tahoe City, California, 
October 25-27, for an intensive 1½ days 
of presentations and discussion. 

Another notable future that arrived 
was that more than half of the attendees 

were female, and there were infants and 
small children present and welcomed 
by the group. �is is to be expected now 
that equine veterinarians have turned 
the gender curve to having nearly 
equal numbers of women and men 
practitioners. And it seems that equine 
research is on the same gender-equality 

Th i s r e p o r t  w a s w r i t t e n  f o r  e q u i n e  v e t e r i n a r i a n s ,  s t u d e n t s ,  t e c h s 
a n d  r e s e a r c h e r s  w h o  a r e  i n t e r e s t e d  i n  b e t t e r  u n d e r s t a n d i n g  t h e  

d i s e a s e  e q u i n e  p r o t o z o a l  m y e l o e n c e p h a l i t i s  ( E PM ) .

By K i mb er l y S. Br o w n
D
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EPM Society Workshop 

A  l o t  h a s  b e e n  
l e a r n e d  a b o u t  t h e  
d i s e a s e  k n o w n  
t o d a y  a s  E P M  

m e n t i o n e d  i n   
l i t e r a t u r e  i n  1 9 6 9 .
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road, with 16 of the 22 presentations 
being given by women and all of the 
younger research presenters being 
female. �at is promising for the future 
of equine protozoal research.

A lot has been learned since Dr. 
Jim Rooney and colleagues from New 
Bolton Center, the University of Penn-
sylvania and the University of Kentucky 
�rst described what is now known as 
EPM. It was �rst called “focal myeli-
tis-encephalitis in horses” in an article 
published in �e Cornell Veterinar-
ian in 1969 (which can be found at 
https://babel.hathitrust.org/cgi/
pt?id=uc1.b3779845;view=1up;seq=518).

While EPM is a disease that was 
recognized nearly 50 years ago—and a 
lot has been learned about the causes, 
treatments and preventions for the 
disease—the group agreed that there 
is still much to learn. And they stated 
that the future of that 
learning process must be 
collaborative to a large 
extent.

�e 2014 EPM Work-
shop ended with the 
thought that considerable progress 
had been made in the areas of biology, 
the genome and life cycle of Sarco-
cystis neurona; the epidemiology and 
pathogenesis of EPM; the diagnosis of 
S. neurona and N. hughesi (which can 
cause EPM); and treatment.

It was also agreed in 2014 that the 
�elds of needed research included:
• the e�ect of parasite genotype on 

pathogenesis;
• the horse as intermediate versus acci-

dental host;
• the role of immune response in pro-

tection and disease;
• the contribution of co-morbidity 

(co-infection); and
• expanded fundamental knowledge on 

N. hughesi.
While some of these areas have been 

addressed by research, none has been 
de�nitively answered.

�e updated EPM consensus state-
ment released in 2016 is available to the 
public at http://onlinelibrary.wiley.com/
doi/10.1111/jvim.13834/full.

�e Future of EPM Research
Six topics for presentations and dis-
cussion at the 2017 Workshop were 
outlined: biology; genetics, immunolo-
gy and vaccine; co-morbidity between 
Apicomplexan protozoa; laboratory 
diagnostics; future needs in the �eld of 
EPM; and treatment and prevention. 
�e keynote talk was presented as a 
stand-alone on Friday morning.

One of the keynote speakers ad-
dressed an area that Nicola Pusterla, 
DrMedVeT, MedVet, of the University 
of California, Davis, College of Veteri-
nary Medicine, said needed attention. 
�is area is to look at “closely related 
pathogens and try to translate that to 

the pathogen we are dealing with.” 
Jereon Saeij, PhD, Associate Professor 

and Researcher Pathology, Microbiology 
and Immunology, University of Califor-
nia, Davis, has been studying Toxoplas-
ma gondii for the last 15 years. Saeij is 
new to the �eld of Sarcocystis and EPM 
research, and he said there is still a lot 
to be discovered about the parasites that 
cause EPM. He brought up some very 
interesting questions and observations 
about EPM during his presentation: 
“What if—a comparative approach to 
the Apicomplexan protozoal organisms.” 

�e other keynote speaker was Patri-
cia Conrad, DVM, PhD, Professor and 
Researcher Pathology, Microbiology 
and Immunology, at the University of 
California, Davis. Conrad was awarded 
the 2017 AVMA Lifetime in Excellence 
Research Award. She been working on 
protozoal parasites for 37 years.

One of the points that Conrad raised 
is whether horses are really aberrant 
hosts in the S. neurona life cycle. It has 
been proven that N. hughesi can recru-
desce from the latent bradyzoite state 
and proliferate again, and that there can 
be vertical transmission from a dam 
to a fetus. Could the same be true of S. 
neurona? Most research suggests this 
does not occur routinely.

Saeij asked the audience to ponder 
why some animals get sick a�er infec-
tion with a particular parasite strain 
while others do not. He posed that 
some individuals are more susceptible 
than others, and some strains of a given 
parasite are more virulent than others.

“Di�erences in disease outcome are 
caused by the complex interaction be-
tween host genotypes and parasite gen-
otypes with environmental variation, 
which can include co-infection,” said 

Saeij. “Parasites have �g-
ured out how to manipulate 
a host to stay with it the rest 
of the host’s life. But how 
do they evade a competent 
immune response?”

Saeij said that Apicomplexan para-
sites are a leading cause of human and 
livestock diseases worldwide. “�ere are 
hundreds of Sarcocystis species, most 
have two-host life cycle (carnivore and 
herbivore), and some have one host. S. 
neurona, unlike most Sarcocystis species, 
can have multiple intermediate hosts.”

He noted that Sarcocystis parasites 
need to keep their host alive, as only the 
chronic encysted form is infectious—so 
it can’t complete its life cycle if the host 
dies too soon a�er infection.

“Parasites secrete proteins to control 
the immune response to form lifelong 
infections,” noted Saeij. “If this is a 
multi-host parasite, how is Sarcocystis 
able to evade immune responses in 
di�erent species?

“Nothing is known about how S. neu-
rona modulates the host cells it infects,” 
he added.

How do the parasites that cause equine 
protozoal myeloencephalitis evade a 

horse’s competent immune response?
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Saeij said there is a lot of “basic” 
knowledge that is missing in the study of 
S. neurona. “Mice are not a good model 
to study pathogenesis of S. neurona,” 
he noted. “S. neurona is missing ROP18 
and ROP5, which are e� ectors secreted 
by Toxoplasma to inhibit host IFN-gam-
ma-induced, immunity-related GTPases 
(IRGs) that are involved in killing the 
parasite, and therefore likely extremely 
susceptible to IFN-gamma mediated 
killing. So only IFN-gamma knockout 
mice can be infected by S. neurona.”

His emphasis was that this is not a 
“natural” state of the parasite’s life cycle 
and thus didn’t provide information on 
how S. neurona was interacting with a 
natural host.

“Horses, cats, opossums, skunks and 
humans do not have TLR11, which is 
the main innate immune receptor in 
mice that recognizes Toxoplasma and 
other apicomplexan parasites, and they 
do not have IRGs,” he noted. � erefore, 

these species must have other ways of 
recognizing and destroying parasites 
such as S. neurona.

“Nothing is known about how S. neu-
rona modulates the host cells it infects,” 
he concluded.

It should also be noted that the natu-
ral life cycle of N. hughesi is not known.

� ere is no good animal model to test 
for di� erences in virulence for S. neu-
rona strains, noted Saeij. “If we knew 
what virulent S. neurona strains were, 
and which ones were avirulent, we 
could cross them in possums and test 
virulence of the F1 progeny,” he said.

He said an alternative solution was 
to improve serodiagnostics so that 
di� erent strains of S. neurona could be 
distinguished and association studies 
between S. neurona strains and EPM 
could be performed.

“S. calchasi is closely related to S. 
neurona and causes pigeon protozoal 
encephalitis,” said Saeij. “Is this a possi-

ble model for S. neurona?”
When Saeij said he did not feel that 

mice were a good animal model for 
S. neurona research, it caused a bit of 
debate about using mice among the 
researchers.

“We gave TLR11 knockout mice S. 
neurona and didn’t hurt them,” said 
Saeij. “Mice can kill S. neurona through 
IRGs. And the way mice deal with 
Sarcocystis is di� erent from the way the 
horse and opossum deal with Sarcocys-
tis, as these species do not have IRGs.”

Antoinette Marsh, JD, MS, PhD, 
Associate Professor, Service Head of 
Veterinary Medical Center Diagnostic 
Parasitology, Department of Veterinary 
Preventive Medicine, � e Ohio State 
University, acknowledged that raccoons 
are di�  cult to work with in the lab in 
response to another audience member’s 
question on lab animal models. She said 
her lab has looked at ferrets.

Marsh also discussed the point that 
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there are at least two horse strains of S. 
neurona that produce small cysts rather 
than large cysts. “We don’t have good 
markers to know if they are metrocytes 
or bradyozoites,” she said.

Saeij noted that with toxoplasmosis, 
when a strain is always passed through 
mice vs. always passed in vitro, and when 
these strains are then used to infect a 
host, the host can react di�erently in 
terms of virulence. “In vitro, the strains 
o�en become more virulent,” he said. 
“So how a strain has been treated in the 
laboratory can in�uence phenotypes.”

�at raised discussion on where 
isolates used in research had been 
cultured, where they have traveled, and 
how they have been handled. 

Conrad noted that some “isolates” 
could be a combination of di�erent 
strains, or they could have had a meta-
bolic change in the laboratory setting.

Dan Howe, PhD, a professor at the 
University of Kentucky’s Gluck Equine 
Research Center, said the idea of 
metrocytes (transition stage between 
merozoite and bradyzoite) being able 
to recrudesce is intriguing. “How long 
do metrocytes hang around?” he asked 
colleagues in the audience.

Marsh’s response seemed to sum up 
what the audience members thought: “I 
don’t know.”

Conrad asked whether the audience 
members thought strain di�erences 
among Sarcocystis species should be 
considered by researchers when the 
question is raised as to why so many 
horses are infected and only a small 
proportion get disease.

Several in the audience agreed that a 
“hotspot” of disease would occur if there 
was a more virulent strain in an area.

Conrad noted that opossums can be 
infected with di�erent Sarcocystis strains. 
“Opossums appear to be di�erent from 
cats in shedding,” she said. “Maybe opos-
sums are persistent shedders, not one-
time shedders. But what are they contam-
inating the environment with? You can’t 

even say ‘keep possums o� or out of feed,’ 
because once opossums poop and it rains 
or snows, it washes in. �e oocysts are in 
soil and wash into water supplies. �ey 
last a long time.”

Pusterla asked the audience how hard 
it is to genotype Sarcocystis. Conrad 
said that if the right laboratories had 
access to the parasites, it would be easy.

Resources for 
Veterinarians and Students
Pusterla said, “We’re all experts in our 
�elds, but we are a small group. Each 
of us can make a contribution in our 
�elds. Our colleagues are faced with the 
challenges out in the �eld. Our goal and 
responsibility is to come up with tools 
to address EPM.”

Among the topics where researchers 
felt they could help veterinarians in the 
�eld were helping to create guidelines 
for case assessment and for conducting 
a comprehensive neurologic exam. 

“We think most vets know how to 
do a neurologic exam,” said Pusterla. 
“Sometimes there is no reason to sus-
pect EPM.”

Pusterla added, “I’m not seeing people 
doing CSF taps.” Perhaps, he said, we 
need to show them techniques that 
are easier and safer when they have to 
sedate and test these horses.

�ere was discussion by Michel Levy, 
DVM, from the University of Calgary, 
about creating case simulations for vet-
erinary students. Many in the audience 
thought that when the information was 
pulled together for these case simula-
tions, they should also be made avail-
able to practicing veterinarians. 

Levy has been working with a woman 
in Montreal who retired from creating 
training for astronauts. He wants to put 
together virtual computer cases from 
history to pathology. �e cases will also 
have di�erent client types, from the 
“spend anything” to “I can’t a�ord to 
test, only treat” types.

Levy wants to create a consortium of 
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professionals to provide and look at cas-
es for this online education. Included in 
the education would be di�erent ways 
to do a spinal tap.

Monica Aleman, MZV, PhD, 
DACVIM-Internal Medicine Large An-
imal Internal Medicine, DACVIM-Neu-
rology Veterinary Neurology and 
Neurosurgery, University of California, 
Davis, noted that it was important that 
these cases be accessible to veterinari-
ans. “You need specialized training in 
neurology to see some of these things,” 
she explained. “I took special training, 
and it really opened my eyes.”

Pusterla recommended that when 
this online education was created, there 
should be a consultation portal to make 
it easy for veterinarians to connect with 
experts in the �eld of protozoal parasites.

�e discussion turned from online 
education to the need for a repository of 
samples that researchers could use. 

“We don’t have a repository of what 
we need,” said Pusterla. “Can we come 
up with group agreement for a ‘wish 
list’ of samples and who keeps track of 
them? What kind of �nancial sup-
port can we get to provide this?” He 
explained that it would be like OIE 
centers for equine in�uenza.

�e audience members agreed that 
researchers needed “gold standard” 
cases for reference. “Absolutely,” said 

Pusterla. “We would have to have a 
questionnaire to have speci�c informa-
tion and samples.”

Conrad said that the repository 
would need to identify the pathologists 
who are interested in protozoa and let 
them work out some of the logistics, 
such as how samples are shared and 
who pays for the personnel and facili-
ties needed.

“We would need restrictions as to 
client information and the ability to use 
samples for other purposes,” she noted. 
“And we would need a collaborative 
team that includes pathologists.”

Pusterla reminded the audience that 
something of this nature would need 
to start with the clinicians. “We need a 
well-documented case that makes it to 
pathology,” he noted. “We need a good 
history, and they need to be terminal 
cases that then go to pathology. Perhaps 
we start with referral hospitals.”

Sharon Witonsky, DVM, PhD, 
DACVIM, Associate Professor Equine 
Field Service, Department of Large An-
imal Clinical Sciences, Virginia-Mary-
land College of Veterinary Medicine, 
said the group would need to get people 
together to determine key questions of 
case de�nition and have everyone pos-
sible collecting samples. “When it takes 
2.5 hours to sample a brain and spinal 
cord, we need to share for collaborative 

purposes and authorship,” she said.
Levy added that the reference infor-

mation should include some di�cult or 
di�erent cases as di�erential diagnoses.

David Wilson, BVMS, MS, Professor 
Emeritus Medicine & Epidemiology, 
University of California, Davis, College 
of Veterinary Medicine, said the group 
would also need “gold standard” nega-
tive cases. �at elicited discussion as to 
whether those negative cases should be 
from areas without S. neurona (Europe, 
for example) or should be negative 
horses from areas where EPM is known 
to occur.

Conrad added, “We need to use 
animals that underwent all the same 
diagnostics and pathologic sampling. 
We need to come to consensus on that.”

Following are short synopses of several 
of the presentations at the 2017 EPM 
Society Workshop. 

Size Matters
Marsh and colleagues recently com-
pleted a study where they found small 
sarcocysts that probably were missed 
in previous studies. “Our results also 
highlight the importance of immuno-
histochemistry staining for detecting 
the small sarcocysts that can be missed 
due to their size and lack of associated 
in�ammation,” she reported.

During the question-and-answer 
session, an audience member noted that 
a Michigan paper stated that horses are 
capable of having cysts in the tongue. 

Seroprevalence of  
S. neurona and N. hughesi 
Among Healthy U.S. Horses
Kaitlyn James, PhD, a research assistant 
in the College of Veterinary Medicine 
at the University of California, Davis, 
did a study to describe the general sero-
prevalence of S. neurona and N. hughe-
si. She also looked at the potential risk 
factors (geographic region, breed, use, 
gender and age) of the horses involved 
in the study.

P r e s e n t e r s  a t  t h e  E P M  S o c i e t y  m e e t i n g  i n c l u d e d ,  f r o m  l e f t ,  D r s .  S i o b h a n  
E l l i s o n ,  S t e v e  R e e d ,  R o d n e y  B e l g r a v e ,  A k i n y i  N y a o k e  a n d  A m y  J o h n s o n .
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A total of 5,250 samples from 18 
states was collected with risk factor 
information. � e overall prevalence of 
S. neurona was 78%, while the over-
all prevalence of N. hughesi was 34%. 
� irty-one percent were seropositive for 
both parasites, and 18% were seronega-
tive to both.

S. fayeri Infection Associated 
with Neuromuscular 
Disease in Horses
Two years ago, Aleman and colleagues 
published an article about equine 
infections with Sarcocystis species. She 
referenced a Japanese study showing 
that humans who consumed raw horse 
meat had a S. fayeri-induced toxicity 
that caused intestinal sarcocystosis.

Aleman and colleagues found that S. 
fayeri infection was common in young, 
mature equids with neuromuscular dis-
ease. “Our study did not establish cau-
sality, but a possible association (8.9% 
of cases) with neuromuscular disease; 
the assumption of S. fayeri sarcocysts 
in muscle being an incidental � nding in 
every case might be inaccurate. Further 
studies are needed to determine the role 
of S. fayeri infection in the development 
of neuromuscular disease in horses.”

Questions from the audience cen-
tered around which parasite is actually 
causing disease when both S. neurona 
and S. fayeri are a co-infection in the 
same horse. 

One audience member said it might 
be possible that when S. fayeri releases 
toxin, it might cause neurologic disease, 
compared to S. fayeri that doesn’t re-
lease toxin.

Proportional Morbidity Rate 
of EPM in North America
Frank Andrews, DVM, DACVIM, of 
the Louisiana State University Veteri-
nary Teaching Hospital, had a two-fold 
reason for this study. � e � rst reason 
was to assess temporal changes in the 
proportion of cases reported to vet 

teaching hospitals in North America. 
� e second was to assess the perception 
of veterinary practitioners regarding 
the incidence (cases seen) of EPM.

� is was a retrospective study 1990-
2015 of case records from Veterinary 
Teaching Hospitals in North America 
and a survey sent to veterinarians 
via several major veterinary Listservs 
in 2016.

Andrews reported on the proportion-
al morbidity rate (PMR), which is the 
number of cases of a speci� c diagnosis 
divided by the total number of cases of 
all diagnoses in that same population. 
He noted that a PMR is an indicator of 
incidence in veterinary teaching hospi-
tals, but not of actual incidence in the 
whole horse population at large.

� e spike in cases seen from 1995 
to 1999 was probably due to the in-
troduction of the Western blot test to 
diagnose EPM, a� er which more cases 
were recognized.  With this exception, 
the PMR from veterinary teaching 
hospitals (1990-2008) showed little 
change and was approximately 0.80 (8 
EPM cases/1,000 cases presented). 

“However, for the past seven 
years (2009-2015) of the study, the 
number of EPM cases presented to vet-
erinary teaching hospitals has signi� -
cantly decreased,” noted Andrews. � is 
might indicate that more practitioners 
are diagnosing and treating horses with 

EPM in their practices and not sending 
them to veterinary teaching hospitals, 
because veterinarians’ perceptions, 
during that time, showed that a major-
ity thought the number of cases was 
staying the same or increasing.

“It appears that Standardbreds, Ten-
nessee Walking Horses, � orough-
breds, warmbloods, stallions and horses 
3-7 years of age and 11-15 years of age 
are more likely to be diagnosed with 
EPM,” noted Andrews.

He said it is important for horse 
owners to consult with their veterinar-
ians so that other causes of neurologic 
disease can be ruled out.  However, with 
improved diagnostics and three avail-
able treatment options, practitioners 
are likely treating more EPM cases in 
the � eld and referring fewer cases to 
veterinary teaching hospitals.

Vaccination Development
While there was a lot of discussion 
about this topic, the consensus was that 
there is no viable vaccine at this time 
that has been proven to protect hors-
es from the causative parasite. More 
research is needed.

Co-Morbidity Between 
Apicomplexan Protozoa
Martin Furr, DVM, PhD, DACVIM, is 
the head of the Department of Physio-
logical Sciences at Oklahoma State Uni-

O n c e  o p o s s u m s  d e f e c a t e  a n d  i t  r a i n s  o r  s n o w s  a n d  w a s h e s  i n ,  t h e  
o o c y s t s  a r e  i n  s o i l ,  g e t  i n  w a t e r  s u p p l i e s  a n d  r e m a i n  f o r  a  l o n g  t i m e .
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versity’s Center for Veterinary Health 
Sciences. He and Conrad co-authored a 
presentation on co-morbidity between 
apicomplexan protozoa, with Furr 
making the presentation.

Furr said that survival and growth 
of infectious protozoa in immunocom-
petent hosts meant that the parasites 
had “outrun” the host response by fast 
replication or mutation. It also meant 
that they impair development of expres-
sion of immunity in the host (immune 
evasion or restriction).

“� e result is a ‘non-sterilizing’ im-
munity, which reduces parasite burden 
and limits pathological damage without 
wiping out the invader,” stated Furr.

Protozoan co-infections (polyparasit-
ism) is common in humans, noted Furr, 
who said that might be the norm rather 
than the exception with protozoa. He said 
there are known co-infections in cats. 
In a 2014 study from Pusterla, where he 
looked for co-infections with S. neurona
and N. hughesi in 3,123 EPM suspect 
horses, the researchers found that 71% of 
the horses were negative to both parasites; 
26.8% were positive only for S. neurona; 
1.2% were positive for N. hughesi only; 
and 0.8% were positive for both parasites.

� e questions raised by the research-
ers included:
•  Does Sarcocystis infection caused im-

munosuppression, allowing secondary 
infections with other organisms? 

•  To what degree does this immunosup-
pression limit treatment e�  cacy? 

•  Are other parasitic, bacterial or viral 
co-morbidities in� uencing EPM sus-
ceptibility?

•  Do infections with various strains 
of S. neurona or N. hughesi in� uence 
disease susceptibility or clearance of 
organisms?

Laboratory Diagnostics
� e overview of laboratory diagnostics 
for EPM was presented by Jennifer 
Morrow, PhD, of Equine Diagnostic 

Solutions, and Amy Johnson, DVM, 
Assistant Professor of Large Animal 
Medicine and Neurology, University of 
Pennsylvania, New Bolton Center.

� e 2016 ACVIM Consensus State-
ment noted that there are three recom-
mendations for the diagnosis of EPM:
1.  a neurologic exam to con� rm clinical 

signs;
2.  the exclusion of other potential dis-

eases; and
3.  immunodiagnostic testing of serum 

and CSF to con� rm intrathecal anti-
body production.
Johnson and Morrow presented 

tables of comparisons that were modi-
� ed from the 2016 ACVIM consensus 
statement that looked at
•  commercially available immunologic 

tests for antibodies against S. neurona;
•  commercially available immunologic 

tests for antibodies against N. hughesi; 
and

•  test comparisons focusing on EPM 
caused by S. neurona.
� eir summary was that serum tests 

are less accurate, and that the SAG2, 4/3 
ratio was the most accurate compared 
to Western blot, SAG1 and IFAT.

Other presentations in the labo-
ratory section included c-reactive 
protein and serum amyloid A (SAA) 
as a biomarker for EPM diagnosis; 
comparison of speci� c antibody index 
and Goldmann-Witmer coe�  cient to 
evaluate intrathecal immunoglobulin 
G production in EPM; phosphorylated 
neuro� lament H as a potential diagnos-
tic marker for neurological disorders in 
horses; and performance assessment of 
di� erent diagnostic assays to identi-
fy EPM-a� ected horses in a clinical 
setting.

Relevance and Future Needs 
in the Field of EPM
Pusterla gave an overview of this 
section. For the clinician, he said there 
is a need for a reliably validated and po-

tentially improved diagnostic for EPM, 
as well as ways to support a diagnosis 
without performing a CSF tap.

He said that the industry wants 
additional e� ective drugs. He noted that 
case de� nition and quantitative serodi-
agnostics could potentially improve the 
e�  cacy of approved drugs. To do this, he 
said there is a need to establish a cost-ef-
fective and reliable animal model.

Pusterla said that in the area of pre-
vention, the industry would like a vac-
cine that is proven with post-licensing 
studies as well as better understanding 
of relapse/recurrence rates. 

Standing Cervical Spinal Tap
Many practitioners in the � eld are not 
comfortable doing a spinal tip for EPM 
testing. 

Pilar Camacho-Luna, an equine medi-
cine resident at Louisiana State University 
School of Veterinary Medicine, working 
with Andrews and another colleague, 
described an alternative to standing lum-
bosacral CSF tap for EPM diagnosis.

Traditionally, the approach for a CSF 
tap in horses is either alanto-occipital 
or lumbo-sacral. � e cervical approach 
o� ered less blood contamination than 
samples taken from the lumbo-sacral 
space, and Camacho-Luna said that 
the location was less di�  cult to access. 
� e procedure was done using ultra-
sound-guided needle insertion.

She reminded the audience that there 
is always a risk associated with anesthe-
tizing a horse that is already neurologic.

Treatment and Prevention
� e � nal segment of the EPM Work-
shop started with an overview present-
ed by Steve Reed, DVM, DACVIM, of 
Rood and Riddle Equine Hospital, and 
Rob MacKay, BVSc, PhD, DACVIM, a 
professor at University of Florida Col-
lege of Veterinary Medicine.

� e presenters noted that there 
have been several drugs used to treat 
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EPM in the last 40 years. Currently 
there are FDA-approved therapies that 
include Marquis (ponazuril), Protazil 
(diclazuril), sulfa/pyrimethamine and 
a combination treatment. �ey noted 
there also are uno�cial/o�-label/illegal 
EPM treatments that include toltrazuril 
(Baycox) and compounded drugs. 

Some immunostimulants are being 
used in horses with EPM. Other pre-
vention methods include reduction of 
risk factors (such as stress and trans-
portation), reduction of exposure to 
or contamination by opossums, and 
prophylactic treatment.

Reed noted that there is “promiscu-
ous” use of EPM drugs in racehorses.

Howe reported that bumped kinase 
inhibitors (BKIs) might be good can-
didates for treatment of EPM. Pusterla 
discussed a positive initial study of 
twice-weekly diclazuril administration 

rather than daily administration to 
reduce infection rates. 

�ere also was a long discussion 
about “relapses” of EPM with no clear-
cut answers. 

One interesting presentation was on 
a paper by Heather Fritz, DVM, PhD, of 
UC Davis diagnostic lab, and colleagues 
from Davis and Washington State Uni-
versity, entitled: “Novel high-through-
put screen of drug compound library 
identi�es inhibitors of SN growth.” 

Her group developed, validated, 
then implemented the use of novel 
high-throughput screen to test 725 
FDA-approved chemical compounds 
from the National Institutes of Health 
clinical collections library.

“Our screen identi�ed 18 novel 
compounds with con�rmed inhibitory 
activity against S. neurona growth,” 
she reported. “Many of the inhibitory 
compounds identi�ed have well-de�ned 
mechanisms of action, making them 
useful tools to study parasite biology in 
addition to being potential therapeutic 
agents.”

�ey found that 15 of the 18 com-
pounds had activity against one or 
more related apicomplexans.

“Interestingly, nearly half of the 
inhibitory compounds were report-
ed to have activity against dopamine 
receptors,” she reported. “�ese studies 
demonstrate the use of a robust new 
tool for discovering new chemothera-
peutic agents for EPM and potentially 
provide new reagents to elucidate bio-
logic pathways required for successful 
S. neurona infection.”

Take-Home Message
�e 2017 EPM Society Workshop might 
have been small in size, but the infor-
mation should give hope to clinicians 
and horse owners that solving the 
problem of EPM is moving forward at a 
rapid rate. �ere is still much to learn, 
but with cooperation and a little more 
time, this disease can be mastered. 
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Diseases that are spread 
from animal to animal 
or through vectors con-
tinue to cause problems 
in the equine industry. 

�e Equine Disease Communication 
Center (equinediseasecc.org) can help 
veterinarians stay abreast of contagious 
and infectious diseases in the area, as 
well as trends across the country. �is 
allows you to keep your clients aware and 
your patients protected.

In this article, we will look at some 
of the prominent topics in the area of 
infectious diseases. 

Potential New Antibiotic
�ere is an increasing concern about the 
declining availability of reliable antibi-

There is continuing 
advancement in  
the understanding,  
treatment and  
management of  
infectious diseases 
of horses.

By Nan c y S. L o v i n g , DVM
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otics due to overuse-induced drug resis-
tance in all species. �is makes �nding 
a new, e�ective antibiotic particularly 
noteworthy for the medical community.

An incidental discovery centers on clay 
deposits in British Columbia near Kisa-
meet Glacial Bay, which is land populated 
by native Heiltsuks. �is native Canadian 
tribe has been using the clay for medicinal 
purposes for many generations. 

In testing the clay for cosmetic use, 
it was found that the mineral expresses 
marked antibacterial qualities, specif-
ically against multidrug-resistant bac-
teria referred to as ESKAPE bacteria: 
Enterococcus faecium, Staphylococcus 
aureus, Klebsiella pneumoniae, Acineto-
bacter baumannii, Pseudomonas aeru-
ginosa and various Enterobacter species. 
�is group is notorious for causing 
many resistant nosocomial infections.

A study (www.ncbi.nlm.nih.gov/pmc/
articles/PMC4742703/3) evaluated use 
of an aqueous suspension of sterilized 
clay dust on bacteria obtained from 
hospitals and a wastewater treatment 
plant. �e clay solution was added 
to plates of these incubated bacteria. 
Within 24 hours, bacterial concentra-
tions fell below detectable limits for all 
ESKAPE species except E. Faecium, 
which was killed within 48 hours. Inter-
estingly, control bacteria receiving only 
a water solution declined in numbers 
but did not die o� completely. 

�e study concluded: “�e pipeline of 
novel antimicrobials in the pharmaceu-
tical industry is essentially empty. �us, 
there is a great need to seek new sources 
for the treatment of recalcitrant infec-
tious diseases. �is material is worthy of 
further clinical investigation.”

Coronavirus in Adult Horses
Although human coronavirus takes 
the form of severe acute respiratory 
syndrome (SARS), it is emerging as 
a signi�cant GI infectious disease in 
adult horses across the United States. 
Clinical signs include diarrhea, colic, 

fever and suppression of white blood 
cells within two to four days of onset. It 
is not unusual for horses infected with 
Coronavirus to have parasitic co-infec-
tions, including with Cryptosporidium.

While it can develop any time of 
the year, infection with coronavirus 
tends to occur more in winter. High 
loads of virus are shed in the feces and 
the nasal mucosa for up to two weeks. 
In general, two out of three horses 
develop fever, unwillingness to eat and 
GI dysfunction. On occasion, a horse 
might demonstrate neurologic signs 
attributable to excess blood ammonia 
levels. 

Equine Proliferative 
Enteropathy (EPE)
An emerging infectious disease in foals 
less than a year of age is caused by Law-
sonia intracellularis. About half of infect-
ed foals are a�icted with diarrhea, but 
all those infected demonstrated weight 
loss and anemia due to low albumin. 

Ultrasound is informative when it 
shows thickened walls of the small 
intestines; however, con�rmation of 
disease also relies on serology and fecal 
PCR testing.

In foals, passively acquired antibod-
ies do not protect against Lawsonia 
intracellularis. (Equine Vet J.  2015 
Nov;47(6):655-61. �e e�ect of passive-
ly acquired antibodies on Lawsonia 
intracellularis infection and immunity 
in the horse. Page, A.E.; Stills, H.F. Jr.; 
Horohov, D.W.) A vaccine developed for 
swine can be given per rectum to help 
protect foals in endemic areas.

Equine Herpesvirus 
Type 5 (EHV-5)
A relatively lesser-known herpesvirus is 
EHV-5, which is related to the human Ep-
stein-Barr virus (human herpesvirus type 
4). Although historically thought to be of 
little consequence to horses, in fact, it can 
cause a serious syndrome: equine multi-
nodular pulmonary �brosis (EMNPF). 

Besides su�ering from poor perfor-
mance, an a�ected horse might appear 
to have a case of “heaves,” but is also 
febrile. Bloodwork shows lymphopenia 
and increased �brinogen levels. Radio-
graphs are demonstrative for pulmo-
nary �brosis. Uveitis is also sometimes 
present with EHV-5.

It is interesting to note that there has 
been an association of multi-centric 
lymphoma with EHV-5 infections. A 
study (Identi�cation of Equine Her-
pesvirus 5 in Horses with Lymphoma, 
ACVIM 2011, Vander Werf, Davis, 
Janardhan, Bawa, Bolin, and Almes) 
reveals an increased frequency of 
EHV-5 (gamma herpesvirus) in horses 
diagnosed with lymphoma compared 
with healthy control horses. When 
treated with an antiviral medication 
such as acyclovir, lymphoma lesions 
disappeared. (Vander Werf and Davis, 
Disease Remission in a Horse with 
EHV-5-Associated Lymphoma. J Vet 
Intern Med 2013, 27: 387–389.)

Streptococcus equi subsp. equi
While not much new has developed 
about strangles (S. equi), there remains 
confusion as to its pathogenicity in the 
environment. It survives in the environ-
ment for only about one to three days, 
but it could be longer under specialized 
conditions, such as being shrouded 
in mucus. (Weese, S.J., et al. Survival 
of Streptococcus equi on surfaces in an 
outdoor environment. Can Vet J 2009 
Sep; 50(9):968-970.) 

While rain, temperature or con-
tact surface (wood, metal, rubber) 
makes little di�erence to survival or 
persistence of the organism, sunlight 
does. It can kill S. equi within 24 hours. 
�at implies that quarantine of an area 
consistently exposed to sunlight need 
not be prolonged for weeks. �e study 
does caution: “�ese results should not 
be extrapolated to areas free of sunlight, 
such as in a barn, in shady outdoor 
areas, or within soil or grass.”

FINAL EQM-1801-INFECTIOUS v3.indd   27 12/1/17   8:45 AM



EquiManagement.com2 8   EquiManagement  January/February 2018

�e main reservoir for the organism 
is the horse, as it is harbored in the 
guttural pouch for extended periods in 
clinically a�ected or recovering horses.

Leptospirosis
Although not a new disease, leptospiro-
sis recently has been high on the radar 
for equine practitioners. 

�is spirochete bacterium persists in 
the environment through reservoir hosts 
of domestic and wild animals. �ese ani-
mals don’t necessarily demonstrate illness 
related to infection, but they shed the 
organisms in their urine, thereby spread-
ing it widely through the environment. 
Chronic infection of kidney tissue causes 
bacterial shedding for long periods. 

Leptospirosis is also a public health 
risk as a zoonotic disease for people, 
such as veterinarians and barn person-
nel who come into contact with animal 
urine or contaminated water or soil. 

�e horse is an incidental host. Expo-
sure to Leptospira is relatively common; 
however, infection rates are low. High 
stocking density of horses and certain 
environmental factors increase the risk 
of exposure. Several di�erent serovars 
(bacterial variations) tend to create dis-
ease in horses, but Leptospira pomona
is responsible for the bulk of equine 
disease in the United States.

During the acute phase of infection, a 
horse sheds large quantities of pathogen 
into urine, milk or the tissues of an 
aborted fetus or placenta. Leptospirosis 
organisms survive for weeks in warm, 
moist environments and slow-moving 
water. High precipitation rates and/or 
�ooding create favorable conditions for 
exposure and infection. 

A USDA-licensed vaccine against 
Leptospira pomona is available for use 
in pregnant mares: Lepto Eq Innovator 
(Zoetis). In studies leading to USDA ap-
proval, vaccination with Lepto Eq Inno-
vator entirely reduced urinary shedding 
from L. pomona, which is the primary 
serovar responsible for cases a�ecting 

the equine reproductive tract and eyes. 
While Zoetis noted that no certainty 
exists for this vaccine to protect against 
abortion, equine recurrent uveitis or 
acute renal failure, it can reduce the 
potential risk. 

Equine Infectious Anemia
Historically considered a disease 
transmitted primarily by biting insects, 
speci�cally horse �ies and deer �ies, 
equine infectious anemia (EIA) is now 
on the rise due to iatrogenic causes. 

Infection can be transmitted through 
contaminated blood or blood products 
(o�en unlicensed), through shared 
needles, through blood-contaminated 
multi-use vials and through intrave-
nous tubing. 

Other sources of infection come from 
blood contamination of the hands, dental 
or tattoo equipment, and any instrument 
inappropriately cleaned and disinfected 
that then contacts another horse.  

Prior to 2013, EIA cases of iatrogen-
ic transmission were not recognized 
as contributing signi�cantly to the 
number of cases. In 2013, about 25% of 
annual EIAV infections were caused by 
iatrogenic transmission. However, in 
2014 alone, 54% of EIAV positives were 
traced back to an iatrogenic origin, 
which could have likely been prevented.

�e most signi�cantly a�ected pop-
ulation of horses appears to be racing 
Quarter Horses and unsanctioned bush 

track racehorses. Education of this 
group of horse owners is paramount to 
minimizing EIA risk. 

As well, piroplasmosis, another 
blood-borne disease usually transmit-
ted by ticks, is on the rise for all the 
same reasons as EIA and in the same 
population of horses.

Lyme Disease and Vaccine
Lyme disease caused by Borrelia burg-
dorferi is becoming a more prevalent 
problem in endemic areas of the country, 
such as the Northeast, the Middle At-
lantic States, Wisconsin and Minnesota. 
Transmitted by ticks, it is di�cult to 
manage, especially for horses living out-
side, where insect vectors are abundant. 

To date, there is no vaccine market-
ed for horses against Lyme disease. 
�e only possible protection is to use 
a dog vaccine. A recent study evalu-
ated the use of three di�erent canine 
Lyme disease vaccines on horses. 
(Guarino, C., et al. Vaccination of hors-
es with Lyme vaccines for dogs induces 
short-lasting antibody responses. Vac-
cine Jul 24;35(33):4140-4147.)

To understand this study, you must 
know that the tick carrying Borrelia
expresses outer surface proteins (Ospc) 
at various times. Ospc A is expressed 
within the tick’s gut; Ospc C is main-
tained during early infection; and Ospc 
F is evident with chronic infection. 

A Lyme Multiplex assay (Cornell Uni-

M o n i t o r i n g  h o r s e s  a n d  u s i n g  p r o p e r  b i o s e c u r i t y  c a n  g o  a  l o n g  w a y  t o -
w a r d  r e d u c i n g  s p r e a d  o f  c o n t a g i o u s  d i s e a s e s .
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versity) is able to identify all three outer 
surface proteins to di�erentiate whether 
a horse has been exposed and for how 
long. Antibodies to Ospc A represent a 
vaccination response, whereas antibodies 
to Ospc C denote acute infection (within 
three weeks; these antibodies decline by 
four to �ve months post-infection) and 
Oscpc F antibodies denote chronic infec-
tion a�er �ve to eight weeks. 

�e three vaccines used in the study 
were:
•   killed bacterin with Ospc C antigen
•  bacterin with OspcC and OspcA 

antigens—given at one of two doses (1 
ml or 2 ml)

•  recombinant OspcA antigen vaccine 
given in two doses
Results were inconsistent, but in 

general: 
•  All three of the vaccine products 

induced OspcA antibodies for a brief 
period, lasting less than 16 weeks.

•  OspcA responses were equivocal, 
whether the vaccine was given IM or 
subcutaneously.

•  �e antibody response for the bacte-
rin inducing both OspcC and OspcA 
declined rapidly irrespective of dose 
quantity (1ml versus 2 ml).

•  �e two-dose recombinant vaccine 
was able to elicit an immune response 
for up to 20 weeks, particularly if the 
horse was previously vaccinated and/
or subject to environmental exposure.
�e study concluded: “Commercial 

Lyme vaccines for dogs induce only 
transient antibody responses in hors-
es, which can also be of low magnitude. 
Protection from infection with B. 
burgdorferi should not be automati-
cally assumed a�er vaccinating hors-
es with Lyme vaccines for dogs.” 

Take-Home Message
�e world of infectious diseases in hors-
es is ever-changing, with new discover-
ies being made and new understanding 
of how these diseases occur and can be 
managed or prevented. 
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Horses perform in a 
variety of athletic 
endeavors that depend 
on di�erent skill sets, 
but one thing they 

have in common is the development of 
lameness issues. 

Equine veterinary medicine o�en 
leads the way in managing degenerative 
arthritis, using strategies now being 

employed for human patients. What 
new developments have been in the 
works for lameness issues in horses?

Gene �erapy 
Using AAVIRAP
Clinicians and researchers at the Or-
thopaedic Research Center at Colora-
do State University have investigated 
methods to reduce in�ammation over a 

long period using gene vectors, spe-
ci�cally adenoassociated viral vectors 
(AAV) with the DNA sequence that 
encodes for interleukin receptor antag-
onist protein (IRAP). �e objective is 
to maximize protein production in a 
joint to assist cartilage and bone repair, 
which have “extended healing times,” 
while not inducing further in�amma-
tion within the joint.

Lameness is one of the most commonly  
reported causes of equine loss of use.

By Nan c y S. L o v i n g , DVM
IS

TO
C

K
P

H
O

TO
S

.C
O

M

A l l  a g e s  o f  h o r s e s  
a r e  s u s c e p t i b l e  t o  
l a m e n e s s  i s s u e s .

The Latest on Lameness 

FINAL EQM-1801-LAMENESS v4.indd   30 12/1/17   8:48 AM



EquiMGT 2018-01 

Supports prevention and treatment of 
colic, diarrhea, gastric/colonic ulcers, 
and hindgut imbalances.

•  Maintains normal stomach pH, 
reducing risk of gastric ulcers

•  Supports a healthy hindgut so 
microbial imbalances and colonic 
ulcers are less likely to occur 

•  Sustains growth and activity of 
bene� cial bacteria

•  Supports reduced in� ammation 
and the healing of damaged tissue

Recommended for horses 
of all ages that are:

•  At risk for developing colonic and/or 
gastric ulcers due to lifestyle, disposition 
or past history

•  Consuming high-grain diets and therefore 
susceptible to grain overload and 
hindgut acidosis

• Convalescing after surgery

• Recovering from illness or injury

• Su� ering from episodes of diarrhea

• Undergoing antibiotic therapy

Neigh-Lox® 
ADVANCED

Developed by:

KPPusa.com

Available through all 
major veterinary suppliers.

For more information, call KPP:

800-772-1988

EquiMGT 2018-01 

Untitled-1   1 11/20/17   8:52 AM



EquiManagement.com3 2   EquiManagement  January/February 2018

IRAP works its anti-arthritic e�ects 
by blocking or antagonizing interleu-
kin-1, a cytokine present in degener-
ative arthritic joints. A recent study 
injected AAVIRAP into the middle 
carpal and metacarpal-phalangeal 
joints of two horses, which resulted in 
good success in elevating IRAP levels 
for at least four months. �e injections 
did not elicit any toxic e�ects, swelling 
or pain in the injected joints. �e goal 
of providing longer-term IRAP an-
ti-in�ammatory activity was achieved 
in this trial, and the horses’ progress 
continues to be monitored.

Muscle Studies
Myo�brillar myopathy (MFM) is un-
dergoing research at the Michigan State 
University’s Equine Neuromuscular Di-
agnostic Laboratory by Stephanie Val-
berg, DVM, PhD, DACVIM, ACVSMR, 
and colleagues. �is newly identi�ed 
syndrome involves the disruption of the 
orderly alignment of myo�bril contrac-
tile proteins. 

�e test to con�rm MFM relies on 
staining desmin in a muscle biopsy 
rather than on genetic testing. Accord-
ing to reports from the Neuromuscular 
Diagnostic Laboratory, “Normally de-
smin is found at one speci�c repeating 
place in the myo�bril, the Z-disc, and it 
acts to hold myo�brils in proper align-
ment across the muscle cell. In horses 
with MFM, sections of a muscle cell 
start to produce abnormal amounts and 
shapes of desmin, likely as a reaction to 
instability in the contractile proteins.”

Glycogen might pool in the breaks 
between myo�brils, thereby eliciting 
a false positive diagnosis of Type 2 
equine polysaccharide storage myop-
athy (PSSM2). Instead, Valberg and 
colleagues note that MFM is a separate 
pathology of muscle. MFM might be in-
correctly diagnosed if a biopsy is taken 
from a horse with actively regenerating 
muscle tissue following an injury.
Warmblood horses: Researchers have 

identi�ed that myo�brillar myopathy, 
or MFM, occurs in some warmblood 
horses. (Valberg, S.J., et al. Clinical and 
histopathological features of myo�brillar 
myopathy in warmblood horses. Equine 
Vet J 2017 May 22.) Muscle disease can 
signi�cantly interfere with a horse’s ath-
letic function. Some warmblood horses 
by ages 8-10 might begin to experience 
exercise intolerance, reluctance to go 
forward, sti�ness, and hind limb lame-
ness that is not readily localized through 
diagnostic procedures.

Data was obtained through muscle 
biopsies of 10 horses that experienced 
myopathy signs. Cellular evaluation 
and staining revealed “desmin-positive 
aggregates in myo�bres of the founding 
dam and in horses from two subsequent 
generations.” �e study concluded that 
MFM is a potentially heritable form of 
exertional myopathy.
Arabian horses: Intermittent episodes of 
exertional myopathy are not uncommon 
�ndings in Arabian horses, especially 
those engaged in endurance pursuits. 
Muscle biopsies were obtained in 14 Ara-
bian controls, 13 Arabian horses with 
complaints of myopathy and 25 samples 
evaluated from Arabians previously 
classi�ed as having Type 2 polysac-
charide storage myopathy (PSSM), 
recurrent exertional rhabdomyolysis 
(RER) or no pathology. (Valberg, S.J., 
et al. Suspected myo�brillar myopathy 
in Arabian horses with a history of 
exertional rhabdomyolysis. Equine Vet 
J 2016 Sept:48(5):548-556.) Rather than 
identifying a storage myopathy, the 
study discovered that these horses were 
experiencing myo�brillar myopathy.
Management of MFM: While the 
predominant breeds associated with 
MFM are Arabians and warmbloods 
to date, cases have been identi�ed in 
a few �oroughbreds, Quarter Horses 
and Paso Finos. Nutritional changes to 
providing low-starch, low-sugar diets 
might be helpful. Fat can be included if 
necessary to maintain body condition. 

Whey protein can be helpful to add 
bulk to muscle, especially when fed 45 
minutes prior to exercise. However, diet 
alone cannot cure this syndrome. 

Valberg’s group recommended 
avoiding rest and instead implementing 
a steady program of incremental and 
consistent training, along with pasture 
turnout. �ese horses do best with a 
good warm-up period that stretches the 
topline and core abdominal muscles 
via a long-and-low frame for �ve to 15 
minutes before more intensive work is 
requested.

Early Exercise in Young Foals 
Horse owners o�en perceive that 
young foals should be protected from 
too much exercise. By keeping foals in 
con�nement, they might be doing the 
young horses a great disservice. 

Wayne McIlwraith, BVSc, MS, 
PhD, DSc, FRCVS, DACVS, DECVS, 
DACVSMR, of Colorado State Universi-
ty (CSU), has pioneered many advances 
in the �eld of equine orthopedics. He 
collaborated with Chris Kawcak, DVM, 
PhD, DACVS, also of CSU, and Elwyn 
Firth, BVSc, MS, PhD, DACVS, DSc, of 
the University of Auckland, in a recent 
investigation into the e�ects of early 
exercise on the metacarpal-phalangeal 
joint. (Kawcak, C.E.; McIwraith, C.W.; 
Firth, E. E�ects of early exercise on 
metacarpophalangeal joints in horses. 
Am Vet J Res 2010;71:405-411.)

Six pasture-reared horses precondi-
tioned with exercise from 3 weeks old to 
18 months of age were compared to six 
similar-aged horses that were provided 
with only daily pasture turnout. Signi�-
cant di�erences were identi�ed.

“Horses that were exercised since 
near birth had fewer gross lesions in 
the joints, greater bone fraction in the 
dorsolateral aspect of the condyle, and 
higher bone formation rate compared 
to non-exercised horses,” noted the 
research. “However, there was less 
articular cartilage matrix staining in 
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the dorsal aspect of the condyles in 
exercised horses.” 

Young horses exercised at an early 
age appear to bene�t from the protec-
tive e�ects of exercise on the fetlock 
joints; however, reasons for reduced 
cartilage matrix staining deserve fur-
ther investigation. 

A similar study had previously 
reviewed the e�ects of early exercise on 
mid-carpal joints and found no delete-
rious e�ects. (Kim, W.; Kawcak, C.E.; 
McIlwraith, C.W.; Firth, E.C.; McAr-
dle, B.; Broom, N.D. In�uence of early 
conditioning exercise on the develop-
ment of articular surface abnormalities 
in cartilage matrix swelling behavior 
in the equine middle carpal joint. Am J 
Vet Res 2009;70:589-598.) “Investigators 
have concluded that early conditioning 
is a positive in�uence on articular carti-
lage and is safe to use.”

Injection of the Navicular 
Bursa in a Lateral Approach
Treatment of podotrochlear disease is a 
common procedure for equine prac-
titioners. A newer technique enables 
access to navicular bursa injections 
without penetration of the deep digital 
�exor tendon.

A lateral approach to the navicular 
bursa using ultrasound guidance was 
performed on bilateral forelimbs of 
62 cadaver horses and 26 live horses. 
(Nottrott, K.; De Guio, C.; Khair-
oun, A.; Schramme, M. An ultra-
sound-guided, tendon-sparing, lateral 
approach to injection of the navicular 
bursa. Equine Vet Journal 2017 Jan 27.) 
Radio-contrast agent was injected with 
the foot placed in a �exed position on a 
navicular block. 

In 91% (104/114) of the limbs inject-
ed, contrast agent was identi�ed in the 

navicular bursa. Contrast was deposited 
in only the navicular bursa and no other 
structures in 78% of the limbs injected. 
In those cases where material did not 
get injected into the navicular bursa, 
failure was attributed to poor ultrasound 
quality, leading to injection of the co�n 
joint, tissue around the bursa and, in one 
horse, the deep digital �exor tendon. 

One caveat of this study is that the 
injections performed were done on 
non-diseased navicular bursae. It is 
undetermined how well this technique 
will work with cases of clinical disease 
of the podotrochlear apparatus, espe-
cially in regard to injection of diagnos-
tic anesthesia and therapeutic agents.

Comparison of Stem 
Cell Aspirates From 
the Ilium or Sternum
Regenerative therapies are instrumental 
in returning horses to athletic useful-
ness. Much research has been directed 
toward the use of stem cells and, in 
particular, bone marrow aspirates of 
bone mesenchymal cells. 

A study at the Colorado State Uni-
versity’s Equine Orthopedic Research 
Center compared quality of aspirates in 
seven horses aged 2-5 years. While no 
di�erences in cell numbers or growth rate 
were identi�ed between either stem cell 
sources—ilium versus sternum—what 
was of signi�cance is that in both sites, 
the �rst �ve milliliters of aspirate “yielded 
the highest concentration of stem cells.” 

Take-Home Message
One of the attributes horse owners seek 
in a veterinarian is a willingness to 
keep up with medical knowledge. Equi-
Management strives to alert equine vet-
erinarians to research updates through 
the Keeping Up segment in each mag-
azine, through additional medical and 
research articles on EquiManagement.
com, and through links to articles from 
referred journals on EquiManagement’s 
Facebook page. 
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Herpes is a household 
name. It is common 
knowledge that once 
you have a cold sore, 
the Herpes simplex 

virus can recrudesce throughout your 
life to cause further bothersome and 
infectious sores. 

� e ability of viruses of the herpes 
family to “hide in plain sight” in the 
body is one of their more remarkable 
host adaptations. With host adaptation, 
parasites co-evolve with their natural 
host species to create a balance between 
virulence and transmissibility. 

� e more notorious members of the 

equine herpesvirus family are those that 
cause outbreaks of severe respiratory 
disease and neurological disease—
equine herpesvirus type 1 (EHV-1) and 
equine herpesvirus type 4 (EHV-4). 
� ese viruses can be virulent in the host 
and are highly transmissible in respira-
tory secretions from infected horses. 

Research on herpes and strangles can help you 
better understand and manage these diseases.

By Emma N. Adam, BVetMed, DACVIM, DACVS, PhD
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� ankfully, vaccination, ever-more-
sophisticated testing methods and in-
creased industry awareness have helped 
to curb outbreaks. 

Equine herpesvirus type 2 (EHV-2) 
and equine herpesvirus type 5 (EHV-
5) are highly host adapted, as well as 
ubiquitous, and until recently were 
considered benign a� er the initial 
infection and related mild respiratory 
disease.1

However, continued diligent re-
search and more sophis-
ticated testing methods 
have challenged that 
dogma. Equine herpes-
virus type 5 has come 
under intense scrutiny 
regarding its relationship to mature 
horses su� ering from a disease now 
recognized as equine multinodular 
pulmonary � brosis or EMPF.2

Recently, one of Koch’s postulates 
(criteria to establish causative relation-
ships between agent and disease) has 
been ful� lled, whereby horses exper-
imentally infected with EHV-5 devel-
oped lung � brosis.3 Since that time, it 
has been hypothesized that interactions 
between the host, the strain(s) of EHV-5 
harbored and possibly co-infections 
with EHV-2 strains play a role in the 
ultimate development of EMPF as a 
clinical entity.4-6

However, although progress has been 
made, because both EHV-2 and EHV-5 
are found in healthy equids worldwide, 
a diagnostic challenge is afoot.

EMPF is not a commonly diagnosed 
disease. Horses diagnosed tend to be 
mature (average age 14 years) with no 
gender predilection. EMPF can man-
ifest with signs similar to several dif-
ferent lung diseases, including primary 
bacterial infection or as an infection 
secondary to underlying in� ammatory 
airway disease (IAD). 

Clinical signs include a combination 
of weight loss, decreased appetite, low 
grade fever, cough, increased respirato-

ry rate and e� ort, and exercise intoler-
ance with varying degrees of respirato-
ry distress. 

Usual diagnostic techniques are of 
little help. Auscultation of the thorax 
and blood work will do little to help 
with diagnosis. Ultrasonography of 
horses with EMPF will generate images 
of either a di� use nodular pattern or 
larger demarcated areas of hyperechoic 
tissue, consistent with � brosis. Howev-
er, this is not pathognomonic for EMPF. 

� e “gold standards” for diagnosing 
EMPF are a lung biopsy and lung radio-
graphs.7 While radiographs carry little 
risk to the horse, having the equipment 
to perform good thoracic radiographic 
studies has typically been the do-
main of large practices and veterinary 
schools. Lung biopsy carries a real and 
undesirable risk of hemorrhage even in 
the most experienced hands, making it 
an uninviting diagnostic tool. Tracheal 
wash or broncho-alveolar lavage (BAL) 
can be a challenge in a horse with respi-
ratory distress, and as such, the horse 
that presents with low-grade fever and 
respiratory distress might be treated for 
IAD and/or bacterial pneumonia. Only 
when the horse does not respond to 
therapy might we pursue more diagnos-
tic tests. 

Recent work has shown that perform-
ing quantitative PCR (qPCR) for EHV-5 
on BAL � uid or paired whole blood and 
nasal secretions can be supportive of a 
clinical diagnosis of EMPF.7 However, 
at this point, quality thoracic radio-
graphs or a lung biopsy can be more 
readily justi� ed to con� rm a diagnosis 
of EMPF.

Current literature on EMPF makes 
for sober reading, as many horses were 
diagnosed on the necropsy � oor or did 

not respond to therapy. However, the 
recent publication of a case diagnosed 
with EMPF treated with the antiviral 
drug valacyclovir suggests that when 
caught early, this disease might be 
curable.8 Consequently, adjusting our 
diagnostic testing algorithm for horses 
with respiratory disease to include test-
ing for EHV-5 on appropriate samples 
might be our best chance for EMPF to 
truly become a curable disease.

Strangles
Strangles is the most-di-
agnosed infectious disease 
in horses worldwide.9 Brief 
mentions in ancient litera-
ture allude to the disease; 

Ru� us in 1251 was the � rst to record 
the clinical signs of the disease, noting 
pyrexia followed by abscessation of 
lymph nodes of the head and neck. Such 
easily recognized clinical signs beg the 
question as to why strangles continues 
to be a scourge of horses globally today. 
� e answer to this question might be 
the biological complexity and compli-
cated practicality of eradication. 

Strangles is a highly infectious 
and contagious disease caused by the 
bacterium Streptococcus equi subspe-
cies equi (S. equi), so named for its 
ability to cause swelling of the lymph 
nodes of the head and neck that can 
occlude the upper respiratory tract. S. 
equi is the consummately host-adapted 
equid pathogen.10 Genomic sequencing 
from outbreaks around the globe has 
changed the previously held notion 
of a stable genome and added further 
knowledge regarding the elegance of 
this organism’s host adaptation.11,12 

Following infection with S. equi from 
contaminated water, or contact with 
infected material or equipment, the 
bacteria cross the oral and nasal mucus 
membranes to infect the regional lymph 
nodes.13 Presence of the bacteria on mu-
cus membranes can be minimal in as 
little as three hours a� er inoculation—a 

Herpesvirus vaccination, more sophisticat-
ed testing methods and increased industry 

awareness have helped curb outbreaks.
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feature that can lead to false negative 
results when testing these surfaces.14

Once in the lymph nodes, the 

bacteria are resistant to phagocytosis, 
causing abscessation and eventual 
rupture.15

Up to 10% of infected horses devel-
op carrier status, with bacteria being 
harbored in the guttural pouch. Despite 
this colonization, these horses appear 
to be healthy.10 Carriers are key to the 
global success of this organism, as they 
can intermittently shed the organism. 

Another key survival tool investiga-
tors are beginning to unravel through 
genomic sequencing is the ability of 
S. equi to survive in two contrasting 
environments: the guttural pouch and 
the lymph node. Gene loss and gene 
gain have been found through genome 
sequencing and might be relevant to di-
agnostic testing, as well as to the host’s 
immune response. 

For example, di� erences in the 
unique S. equi gene, SeM, have been 
identi� ed in strains harboured in 
guttural pouch samples vs. lymph node 
sample.12,16

Further complicating diagnostic test-
ing is the enormous overlap between 
the genome sequences of S. equi and the 
ubiquitous Streptococcus equi subspe-
cies zooepidemicus (S. zooepidemicus), 
which share a massive 97% of their 
DNA identity.11

Bacterial culture used to be the 
gold standard for diagnostic testing 
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for S. equi. However, with the need to 
wait 48 hours for growth and the up 
to 56% false negative detection rate, 
this technique has been surpassed by 
DNA-based techniques. New genomic 
data have led to more sensitive, speci�c 
and rapid methods of detection by PCR 
using the traditional SeM, as well as 
gene targets such as seeI, eqbE 17 and 
SEQ2190.11

Although the biological complexity 
of the disease is fascinating, what are 
the practical implications? 

In clinical practice, the questions 
include what to test and when. Aspi-
rates from swollen lymph nodes are an 
obvious choice, but when faced with 
new horses entering the herd, patience, 
tenacity and the dedication of some 
�nancial resources are required. �ese 
practical considerations are o�en over-
looked or under�nanced and can lead 
to industry outbreaks of devastating 
magnitude. 

Compliance for quarantine and the 
testing of new horses entering a facility 
is the stu� of nightmares. �e confu-
sion as to what samples to procure and 
the challenge of maintaining dedicated 
sta� or providing appropriate barrier 
clothing should not be underestimated. 

Absolute consensus does not exist as 
to which samples are the best to submit 
for testing. However, most believe the 
current gold standard to be a one-time 
guttural pouch wash for laboratory 
PCR testing.18,19 Importantly, this sam-
ple must include wash �uid from both 
le� and right guttural pouches, and 
the endoscope must be appropriately 
cleaned between horses. �e cumber-
some nature of this test might make 
the technique of three nasopharyngeal 
washes performed at weekly intervals 
sound like an acceptable alternative. 

However, be warned: �e longer 
period of sampling and the possibility 
of a false negative test result with the 
nasopharyngeal technique easily make 
the nuisance factor and expense of 

guttural pouch endoscopy well worth 
the e�ort. 

In conclusion, while there are some 
new methods for diagnosing S. equi
infection, the basic tenants of diligent 
quarantine practices, biosecurity mea-
sures and appropriate screening sample 
testing remain the bedrock of con-
trolling the miserable and costly disease 
we call strangles. 

Take-Home Message
Ongoing research on “old” diseases and 
agents, such as strangles and herpes-
viruses, can help veterinarians better 
understand the health problems that 
can be caused in horses and how those 
problems can be avoided. �at under-
standing can also help you educate your 
clients on better management of their 
horses to prevent problems with diseas-
es such as herpes and strangles. 
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Doc’s
Products, Inc.

TM

Dr. Douglas R. Beebe • Lexington, KYwww.DocsProductsInc.com  |  866-392-2363

A breakthrough formula that  

maintains, protects and restores  

bone and joints.Pharmaceutical   

quality ingredients encourage new  

cartilage growth, lubrication of joints  

and relief from in�ammation for better mobility.

Cost E�ective: As low as 99¢ a day.

Hyaluronic Acid
lubricates joints, providing cushion  

and protection against friction

Micro-sized precursors  
to chondroitin and  

glucosamine
to repair, rebuild, and 

maintain cartilage

11 Amino Acids
essential for 

growth and repair

Silicon
critical nutrient for 

prevention and treatment

Revolutionary 
2-in-1 supplement
supports the bone and joint
health of horses in all stages of life.
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Platinum Performance® GI
Equine Wellness & Performance Formula + Digestive Care

OVERALL WELLNESS
This veterinary-developed formula 

provides omega-3 fatty acids, 
antioxidants, vitamins and trace minerals, 

along with Bio-Sponge®, prebiotics, 
probiotics and glutamine for GI support.

DIGESTION
Prebiotics nourish the “good”  
bacteria in the gut and support 

the digestion of fiber, while 
probiotics are important for 

absorption of nutrients.

IMMUNITY
An estimated 70-80% of  

the immune system resides in  
the gut.  Nourishing the beneficial 

bacteria can help support a healthy gut 
barrier and microflora balance.

Platinum Performance
Introducing

THE HEALTH OF THE EQUINE GUT is correlated to gastrointestinal (GI) function, metabolism, 
immunity and more. This is why we have been hard at work researching, formulating, testing and 

conducting trials with Platinum Performance® GI. This gastrointestinal-focused approach to total 
horse health supports wellness and is recommended for horses in training or competition as well as 

senior horses. Platinum Performance® GI can help maintain health while traveling, during antibiotic or 
NSAID therapy and for horses that have digestive health concerns or difficulty maintaining weight.

probiotics and glutamine for GI support. absorption of nutrients.
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