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ABOUT ME



ABOUT ME

• I am NOT an equine practitioner

• More of an “enthusiast”

• Serve as the liaison between OADDL and the 
Oklahoma Horse Racing Commission (OHRC) 

• Also serve as OADDL’s toxicology “consultant”

• Again, I’m NOT a toxicologist but rather an enthusiast



OADDL

Presenter Notes
Presentation Notes
https://oaddl.okstate.edu/ 



SUBMITTAL FORM

Please fill me out! Don’t leave us guessing 
because you think a history will “bias” us…



SUBMITTAL FORM

The list is somewhat short for horses!

Abortion panel Diarrhea panel



FIELD NECROPSY

Ok, so this is a rebreathing bag, but you get the idea…

East Valley Equine Practitioners



TIME IS OF THE ESSENCE

• Autolysis (rot) is our worst enemy!

• Precludes gross/histologic evaluation

• Infectious agents can degrade

• Toxicants are often stable

• Some are NOT (e.g., cyanide)

• Autolysis is accelerated by

• Ambient temperature

• Obese body condition

• Fever and inflammation



FIELD NECROPSY



BACTERIAL

• Culture

• Aerobic  respiratory, E. coli

• Anaerobic  Clostridium spp.

• Others  what do you suspect?

• Molecular (PCR)

• NO media!

• Swab +/- 0.5 ml saline

• Fresh tissue

VIRAL (MOSTLY)

A WORD ON SAMPLE COLLECTION

Presenter Notes
Presentation Notes
Salmonella, mycoplasma, etc. require enriched or specialized media



FORMALIN-FIXED SAMPLES

• 10% formalin

• 1:10 ratio tissue to formalin

• 1 cm3

Note: in winter months, 1:10 ratio ethanol to formalin to prevent freezing! 



Royal Veterinary College



THERE’S MORE THAN ONE WAY TO SKIN A CAT
GET THE BRAIN OUT

Frank C, Madden DJ, Duncan C. 
Field Necropsy of the Horse. Vet 

Clin North Am Equine Pract. 2015 
Aug;31(2):233-45.

Ness SL, Bain FT (2009). How to perform an equine field necropsy. 
AAEP Proceedings Vol. 55.

Pretty please 
submit the 

WHOLE brain

Presenter Notes
Presentation Notes
Dee Griffin, a man after my own heart… “I learned to appreciate that every animal laying in front of you, and this might sound a bit morbid, is a bit like a Christmas present. You don’t know what you are going to find until you get inside”



ON THAT NOTE…

• You’re called out to see an 8-year-old gelding who 
recently traveled to Florida for a competition

• Unknown vaccine status

• Temperature: 104.5

• Acute onset of severe neurologic deficits



DIFFERENTIALS?

• Viral

• Rabies (always at the top of the list, right?)

• West Nile Virus

• The encephalitides: EEE, WEE, VEE

• EHV

• Bacterial

• Parasitic

• EPM

• Halicephalobus gingivalis

• Others?

• Toxic

• ELEM

• NPE

• Locoweed 

• Hepatic encephalopathy

• Degenerative

• EDM

• EMND

• Neoplastic

• Do your differentials change 
if this were more subacute 
or chronic onset…?

• Are any of these zoonotic?



ANTEMORTEM POSTMORTEM

WHAT TO SUBMIT?



CSF COLLECTION

Drs. Jessie Monday and Will Sims



VIRAL ENCEPHALITIS

• Rabies

• West Nile Virus

• The encephalitides

• WEE

• EEE

• VEE 

• EHV



VIRAL ENCEPHALITIS

• Rabies

• West Nile Virus

• The encephalitides

• WEE

• EEE

• VEE 

• EHV Where the magic happens 
in a lot of equine neuro 

Presenter Notes
Presentation Notes
2022: 7 positive horses
2023: 0 so far



VIRAL ENCEPHALITIS

• Rabies

• West Nile Virus

• The encephalitides

• WEE

• EEE

• VEE 

• EHV

https://www.cdc.gov/westnile/statsmaps/current-season-data.html



WEST NILE VIRUS

• Transmission

• Mosquito-bird lifecycle

• Humans and horses are dead-end hosts

• Other species (e.g. dogs) can be infected

• Incubation period: 3-15 days

• Encephalitis, myocarditis

Ji-Hang Yin, Auburn University

Presenter Notes
Presentation Notes
Also 1 positive PRNT positive but it was a known vaccinated horse checking titers




WEST NILE VIRUS

• At OADDL

• PCR

• 1 POSITIVE so far in 2023

• Serology

• 2022: 7 IgM POSITIVES out of 41 tested

• So far in 2023: 10 IgM POSITIVES out of 35 tested 

Data courtesy of Robin Madden and Amy Hoyt

Small window of potential false negatives…

Presenter Notes
Presentation Notes
Also 1 positive PRNT (plaque reduction neutralization test) positive but it was a known vaccinated horse checking titers

https://www.dvm360.com/view/diagnosing-common-infectious-diseases-what-do-all-those-new-tests-titers-pcrs-and-blue-dots-really-0 




ANTEMORTEM

• Serum for IgM

• CSF for PCR

• Brain or CSF for PCR

POSTMORTEM

HOW TO DIAGNOSE



VIRAL ENCEPHALITIS

• Rabies

• West Nile Virus

• The encephalitides
• WEE

• EEE

• VEE 

• EHV



ANTEMORTEM

• Serum for IgM

• CSF for PCR

• Brain or CSF for PCR

POSTMORTEM

HOW TO DIAGNOSE



SPOILER ALERT

• Remember that horse from Florida…? 

• EEE positive



VIRAL ENCEPHALITIS

• Rabies

• West Nile Virus

• The encephalitides

• WEE

• EEE

• VEE 

• EHV



EHV

• EHV-1 >>>> EHV-4

• Endotheliotropic, epitheliotropic, neurotropic

• Different strains

• Neuropathic: G2254/D752

• Non-neuropathic: A2254/N752

• New variant: H752

• Incubation period is variable

• Average 4-7 days

Not piggy snouts…

Presenter Notes
Presentation Notes
SNP mutation in DNA polymerase 

Like many herpesviruses, can exist as cytolytic, non-replicating, or latent 



EHV

• EHM: Equine Herpesviral Myeloencephalopathy

• 85% of cases due to mutated EHV-1

• Unknown reason for mutation

• Vaccination does not prevent EHM but does 
reduce nasal shedding of virus 

• Shedding may last up to 1 month!

• Unvaccinated horses with EHM shed LOADS of 
virus in nasal/pharyngeal secretions

Not piggy snouts…



ANTEMORTEM

• Nasal swab for PCR

• EDTA blood for PCR

• CSF for PCR

• Serum for IgM

• Brain or CSF for PCR

POSTMORTEM

EHV DIAGNOSIS

OADDL: 0 positives so far in 2023…



HERPESVIRUSES

• EHV-1 

• Neurologic disease

• Abortion 

• Respiratory disease

• EHV-2

• Mild pathogen?

• EHV-3

• Equine coital exanthema

• EHV-4

• Similar to EHV-1, but not as bad

• Respiratory >>>>> neuro or abortion

• EHV-5 and beyond…

Presenter Notes
Presentation Notes
EHV-2 = gammaherpes
Immunosuppression in foals
URT
Conjunctivitis 



CASE WORK-UP

• A 14-year-old TB mare presents for 
chronic weight loss

• Clinical signs:

• Mild fever 

• Mild nasal discharge 

• Increased respiratory rate and effort

• “heave line”



CASE WORK-UP

Spelta CW, Axon JE, Begg A, Diallo IS, Carrick JB, Russell CM, Collins NM. Equine multinodular pulmonary fibrosis in three horses in Australia. Aust Vet J. 2013 Jul;91(7):274-80. 



DIFFERENTIALS

• Infectious

• Viral

• Bacterial

• Fungal

• Other? 

• Immune-mediated

• Asthma 

• Aka heaves aka COPD aka RAO

• Neoplastic

• Other? 



EHV-5

• Equine Multinodular Pulmonary Fibrosis (EMPF)

• Gammaherpesvirus

• Proliferative rather than necrotizing (like EHV-1)

• Progressive histiocytic pneumonia and fibrosis



EHV-5

Dr. Raquel Rech, my wonderful mentor at TAMU

Williams KJ, et al. Equine multinodular pulmonary fibrosis: a newly 
recognized herpesvirus-associated fibrotic lung disease. Vet 

Pathol. 2007 Nov;44(6):849-62.

Multifocal to coalescing regions of 
chronic inflammation and fibrosis



EHV-5

• Diagnosis 

• Histopathology (gold standard)

• PCR

• Antemortem

• Blood 

• Nasal swab

• BAL

• Postmortem

• Fresh lung tissue

Dr. Alex Ford



EHV-5

• Diagnosis 

• Histopathology (gold standard)

• PCR

• Antemortem

• Blood 

• Nasal swab

• BAL

• Postmortem

• Fresh lung tissue
Pusterla N, et al. Assessment of quantitative polymerase chain 
reaction for equine herpesvirus-5 in blood, nasal secretions and 
bronchoalveolar lavage fluid for the laboratory diagnosis of equine 
multinodular pulmonary fibrosis. Equine Vet J. 2017 Jan;49(1):34-38. 

BAL or combo of blood and nasal secretions
(Pusterla et al., 2015) shows high sensitivity 
and specificity

So far in 2023 at OADDL:
• 2 horses (postmortem histopath)
• “2 horses” (antemortem nasal swab)*

*Asinine herpesvirus-5 
and EHV-2



EHV-5

• Prognosis is fair to poor 

• Treatment:

• Vancyclovir

• +/- corticosteroids 

• Steroids alone are contraindicated**

• Supportive care 



BACK TO BRAIN

• Viral

• Rabies (always at the top of the list, right?)

• West Nile Virus

• The encephalitides: EEE, WEE, VEE

• EHV

• Bacterial

• Parasitic

• EPM

• Halicephalobus gingivalis

• Others?

• Toxic?

• ELEM

• NPE

• Locoweed 

• Hepatic encephalopathy

• Degenerative

• EDM

• EMND

• Neoplastic
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EPM

• Equine Protozoal Myeloencephalitis

• Sarcocystis neurona

• Protozoa 

• Definitive host: opossum 

• Neospora hughesi

• Nearly identical protozoa

• Unknown DH

The 3 A’s
1. Asymmetry
2. Ataxia
3. Atrophy



EPM

• Over 90% of horses in the US are seropositive for S. neurona and/or N. hughesi

• Only a small subset of horses will develop EPM

• Widely variable time of onset, clinical signs, severity

• Most cases show progression over time

• Uncommon to be acute onset, but can happen

• Lots of differentials

• CVSM (spinal cord involvement)



EPM

• But how to diagnose…? 



EPM

• Definitive diagnosis is postmortem only

Can you imagine why this might be asymmetric…?

Cho, Louisiana State University

Giles, University of Kentucky



ANY QUESTIONS?
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