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ABOUT ME



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 dogs and cats!

Abortion panel Diarrhea panel



https://www.askjpc.org/wsco/wsc_showcase2.php?id=azBPZmcxdzh5V25ocDg2S2VvR1dlQT09

https://www.cdc.gov/tularemia/statistics/index.html

2020

Presenter Notes
Presentation Notes
Culture or PCR of LN aspirates in antemortem cases… but BE CAREFUL!



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



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

The Big Five:
1. Heart
2. Lung
3. Liver
4. Kidney
5. Spleen 

Plus…
• GI

• Representative 
sections

• Brain
• Endocrine glands
• Lesions of interest

Bottom line: you only have one chance to collect tissues 
during a necropsy… better to take too much than too little!   



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



ABOUT ME, CONTINUED…

• Have a masters degree in toxicology

• This does NOT mean I’m a toxicologist 

• More of an “enthusiast”

• Currently serve as the toxicology consultant at 
OADDL

“The Poison Garden” 

Alnwick Castle, UK



TOXICOLOGY 101

“The dose makes the poison” ~Paracelsus (1493-1541)

The Father of Toxicology

Presenter Notes
Presentation Notes
Paracelsus: Swiss doctor, alchemist, pioneer of the Renaissance medical revolution



ADME

The point of metabolism is to take a compound 
and make it hydrophilic enough to excrete…



VETERINARY TOXICOLOGY

• Less than 1% of reported cases are intentional 

• “Accidental” intention (e.g. giving acetaminophen to a cat)

• Malicious: less than 0.5% of reported cases

• Dogs most common  cats  everyone else

• Variable results in prosecution and justice 

“The neighbor poisoned my dog…” 



WHAT TO SAMPLE?

• Firstly, if you at all suspect nefarious/malicious 
intent, best to punt to the lab…

• Toxicological samples:

• Liver

• Kidney

• GI contents

• Others



WHAT TO SAMPLE?

• Liver

• ~100 grams

• FRESH (not formalin-fixed)



WHAT TO SAMPLE?

• Kidney

• Again, ~100 grams

• +/- urine

• ~5-10 ml

• Good for nephrotoxins…

• Can you think of any seasonal nephrotoxins? Jankowski, M.A., et al. (2013). Kidney biopsy in dogs and cats. 
Pakistan Veterinary Journal, 33, 133-138.



ETHYLENE GLYCOL

• Lethal dose

• 6.6 ml/kg in dogs

• 1.5 ml/kg in cats

• EG is oxidized by ADH in the liver 

• Glycoaldehydes

• Glycolic acid

• Glyoxylate

• Oxalate

• Clinical presentation

• Peracute (30 minutes – 12 hours)

• Intoxication, GI signs

• CNS signs

• May briefly “recover”

• Acute (12-72 hours)

• Oliguric to anuric renal failure 

• Metabolic acidosis; acidic, isosthenuric
urine; crystalluria

Presenter Notes
Presentation Notes
1.008-1.012 

Treatment: 4-methylpyrazole (4-MP), supportive care



ETHYLENE GLYCOL

Dr. Raquel Rech (my wonderful mentor), Texas A&M University





WHAT TO SAMPLE?

• Stomach contents

• ~50-100 grams

• Good for acute deaths (<6-8 hours from suspected exposure)

• Heart blood

• 5-10 ml

• Again, think acute deaths…

• Others 

• Brain

• Adipose tissue

• Lung

Presenter Notes
Presentation Notes
Canine gastric emptying time: 6-8 hours

Strychnine-laced meatballs 



Gwaltney-Brant SM. Veterinary Forensic Toxicology. Vet Pathol. 2016 Sep;53(5):1067-77.



SOME CAVEATS

• Toxicological analysis requires LARGE sample sizes

• Dry weights drastically reduce initial sample size

• Toxicological analysis can be EXPENSIVE 

• Lots of different instrumentation

• Client communication is important 

• Toxicological analysis can be TIME-CONSUMING

• See above

Presenter Notes
Presentation Notes
Managing expectations about TAT



ONE MORE CAVEAT

• This isn’t CSI

• There’s no such thing as a one-size-fits-all “toxicology screen”

• Some compounds require gas vs liquid chromatography 

• However… lots of tox screens out there

• Helps to know what you’re suspecting!



When in doubt, give us a call!



VETERINARY TOXICOLOGY LABS

• Not every lab has in-house toxicology testing…

• Very small handful of veterinary toxicologists out there

• AAVLD-accredited

Presenter Notes
Presentation Notes
Nice thing about all these labs is they’re AAVLD accredited 





THE TELL-TALE HEARTS

• Two dogs, two cases of myocarditis, two different causes…

• Case I  Oklahoma

• Case 2 Texas 



CASE 1

• 1-year-old MI Border Collie

• History: 

• Acute onset of fever, lethargy, ataxia

• Initially improved with enrofloxacin and doxycycline

• Began to decline  added prednisone

• Died 4 days after onset of clinical signs



CASE I



CASE I

• Bartonella henselae
• “cat scratch fever” 

• Dogs, humans >>> cats

• Also whales

• Transmitted by ticks and fleas
• Direct vector-borne transmission

• Flea dirt under kitty nails

• Other routes… translation: be careful!

• Canine and feline serology (IFA) available 
• Some PCR assays out there

Presenter Notes
Presentation Notes
Diane Hensel (Oklahoma 1985 microbiology tech) 

This case was diagnosed via PCR (RAL)

Serology available for dogs and cats 



CASE 2

• 2-year-old MI German Shorthaired Pointer

• History:

• Active working dog

• Acute onset of lethargy, vomiting

• Died 2 days after onset of clinical signs

Presenter Notes
Presentation Notes
Meyers AC, Edwards EE, Sanders JP, Saunders AB, Hamer SA. Fatal Chagas myocarditis in government working dogs in the southern United States: Cross-reactivity and differential diagnoses in five cases across six months. Vet Parasitol Reg Stud Reports. 2021 Apr;24:100545. 



CASE 2

Dr. Raquel Rech (my wonderful mentor), Texas A&M University

Presenter Notes
Presentation Notes
RIGHT sided



DAMNITV

• Differentials?

• Degenerative or Developmental

• Anomalous

• Metabolic or Mechanical

• Neoplastic or Nutritional

• Idiopathic, Inflammatory, or Immune-mediated

• Toxic or Traumatic

• Vascular



DAMNITV

• Differentials?
• Degenerative  valvular disease, pheochromocytoma 

• Anomalous  congenital anomaly

• Metabolic  ?

• Neoplastic  kinda young, but you never know

• Nutritional  grain-free or other diet

• Idiopathic

• Inflammatory  non-infectious vs. infectious

• Immune-mediated  ?

• Toxic  lots of cardiotoxins out there

• Traumatic  ?

• Vascular  ?

Presenter Notes
Presentation Notes
Tick-borne: Ehrlichia, Anaplasma, Borrelia 

Other viral causes: distemper, canine herpes, West Nile



INFECTIOUS CAUSES

• Parasitic

• Dirofilaria immitis

• Bacterial

• Bartonella henselae

• Erysipelothrix rhusio.

• Tick-borne

• Others 

• Viral

• West Nile Virus 

• Parvovirus (neonates)

• Fungal 

• Protozoal

• Leishmania spp.

• Others…?

Presenter Notes
Presentation Notes
Tick-borne: Ehrlichia, Anaplasma, Borrelia 

Other viral causes: distemper, canine herpes, West Nile



SAY HELLO TO MY LITTLE FRIEND

Dr. Erin Edwards, TVMDL

Presenter Notes
Presentation Notes
Meyers AC, Edwards EE, Sanders JP, Saunders AB, Hamer SA. Fatal Chagas myocarditis in government working dogs in the southern United States: Cross-reactivity and differential diagnoses in five cases across six months. Vet Parasitol Reg Stud Reports. 2021 Apr;24:100545. 




CHAGAS DISEASE

• Trypanosoma cruzi

• Transmission:

• Triatomine “kissing bugs”

• In vector feces  enters wounds or mucous membranes

• Numerous wildlife reservoirs

• Cats are more likely carriers

• Fatal myocarditis in dogs, humans, others

• Infected for life 

Shoutout to soon-to-be Dr. Karigon 
Rion for bringing this to our attention!

Carlos Chagas

Presenter Notes
Presentation Notes
Wildlife reservoirs: opposums, armadillos, rats, guinea pigs, cats, pigs, raccoons, and monkeys 




CHAGAS DISEASE IN OKLAHOMA

• 3.6% seroprevalence in ~300 owned or shelter dogs (Bradley et al., 2000)

• 13.2% in shelter dogs (K. Allen, OSU)

• 62.5% seroprevalence in raccoons* (John and Hoppe, 1986)

• 0.27% prevalence in Mexican free-tailed bats (Nichols et al., 2017)

Presenter Notes
Presentation Notes
Agudelo Higuita NI, Bronze MS, Smith JW, Montgomery SP. Chagas disease in Oklahoma. Am J Med Sci. 2022 Nov;364(5):521-528. 

Bradley KK, Bergman DK, Woods JP, Crutcher JM, Kirchhoff LV. Prevalence of American trypanosomiasis (Chagas disease) among dogs in Oklahoma. J Am Vet Med Assoc. 2000 Dec 15;217(12):1853-7. 

John DT, Hoppe KL. Trypanosoma cruzi from wild raccoons in Oklahoma. Am J Vet Res. 1986 May;47(5):1056-9. 

Nichols MD, Lord WD, Haynie ML, Brennan RE, Jackson VL, Monterroso WS. Trypanosoma cruzi in a Mexican Free-Tailed Bat ( Tadarida brasiliensis) in Oklahoma, USA. J Wildl Dis. 2019 Apr;55(2):444-448. 

“Romana’s sign” aka “chagoma” in humans: periorbal swelling in peracute phase (site of inoculation) 



CHAGAS DISEASE



LAST BUT NOT LEAST



IMPOSTER SYNDROME

• 4-year-old MN DSH

• History:

• Progressive weight loss and anorexia over ~4 months

• Icterus 

• Increases in ALKP, ALT, GGT, globulin, total bilirubin

• Abdominal U/S: splenomegaly, lymphadenomegaly

• Presumed clinical diagnosis: cholangiohepatitis (medically managed)



IMPOSTER SYNDROME

• Recheck at 7 days:
• Icterus and hyperbilirubinemia resolved

• 6-fold increase in ALKP, ALKT, GGT

• Additional diagnostics:
• Liver and spleen cytology aspirates unremarkable

• Toxoplasma gondii PCR and serology: negative

• FeLV, FIV: negative

• Dirofilaria immitis: negative

• Histoplasma spp. quantitative urine antigen testing (MiraVista): negative 2X

• Unfortunately euthanized due to poor prognosis



HISTOPATHOLOGY

H&E stain



HISTOPATHOLOGY

GMS special stain



WAIT A MINUTE…

• Antemortem diagnostics: Histoplasma spp. quantitative antigen testing

• MiraVista Veterinary Diagnostics

• Negative on 5/6/2022 and 8/9/2022

• University of Florida CVM Molecular Fungal ID Laboratory

• FFPE sections of liver and kidney for Panfungal PCR and sequencing

• 99.85% identity with Cystofilobasidium spp. 

Courtesy of Dr. Scott Mitchell DVM, DACVP



CYSTOFILOBASIDIUM SPP.

• Sexual stage of Cryptococcus spp. 

• Single case report in human literature (meningoencephalitis)

• No veterinary cases reported 

• Histologically nearly identical to Histoplasma spp.! 

• Ultimately: It is unclear if this is an exceedingly rare infection, if it rarely causes 
clinical disease and is thus underreported, or is frequently misdiagnosed as 
histoplasmosis 

Courtesy of Dr. Scott Mitchell DVM, DACVP



ANY QUESTIONS?
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