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Outline
• Clinical presentation of sudden 

death in cattle- real case example
• Initial exam findings
• Differential list, diagnostics
• Sample submission to the Cornell 

AHDC
• Diagnosis

• Discussion of the diagnosis
• Implications for the diagnosis
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Herd background:

• 1,100 milking dairy herd in NY
• Milking in 2 different barns

• 800 milking with 4 Lely robots
• 300 milking in parlor – this houses the 

lower producing and older cows
• Diet:

• Started feeding 2022 1st cut haylage 3 
wks ago

• Parlor cows on low forage and DNB 
cows

• Drinking water is town water
• waterers scrubbed weekly

• Herd production steady
• Sprinklers are well water
• No rumination collars
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Relevant herd history

• Standard vaccine protocol
• Not testing for BVD
• Herd treated with Ultraboss recently
• Shared needles for vaccines and oxytocin 

administration
• Send heifers to heifer grower that also 

purchases and raises other calves from 
other states
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Initial clinical findings:

● July 2022: late lactation cows from only low 
group affected
● Affected group is milked in parlor (not 

by robots)
● 6 cows died from 7/1-7/5/2022
● Approx. 30 cows with similar clinical 

signs over 2-3 week period
● Signs:

● Severe weakness
● Anemia
● Icterus 
● Death
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7/5/22: Farm visit and 2 necropsies performed 

● Cow 1: 5th LACT, 7 yrs old, 359 DIM, 
BCS 1/5

● Cow 2: 2nd LACT, 4 yrs old, 281 DIM

● Necropsy findings on both:
● Severe icterus
● Enlarged liver and spleen
● Liver grainy texture
● Petechial hemorrhages on heart
● GI tract empty, poor rumen fill
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Photos courtesy of Dr. P. Comyn and Dr. Kevin Lahmers
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Cow 3:Antemortem chemistry panel in house

• 2nd LACT, 3 yrs old, 140 DIM, 
100 lbs/day
• Chemistry: 
• Elevated:
• Alkaline phosphatase (ALP) 
• Aspartate aminotransferase (AST)
• Calcium
• GGT
• BUN
• Ict 1+
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Differential list for acute death with hepatopathy:
• Infectious
• Bacterial
• Clostridial – always a ddx for 

sudden death
• C. chauvoei, C. novyii, C. 

septicum, C. sordellii, C. 
perfringens / C. botulinum
• Anaplasma marginale / other 

tick-borne
• Leptospirosis

• Viral ? 

• Toxins
• Blue green algae 
• Cyanogenic plants
• Ex. Sorghum, Sudan grass et al

• Urea/Fertilizer (call the lab!)
• Nitrites/nitrates
• Dicoumarol (ex. Rodenticide)
• Copper toxicity 
• Iron (injectable)
• Heavy metals (lead, arsenic, 

cadmium, etc)
• Mycotoxins
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Some quick field necropsy tips

● Pre-made necropsy sample collection sets - baggies, umbilical tape to tie off SI, 
formalin, sample jars, Sharpie, etc. 

● Double glove - can take one off and put another one on easily and stay clean/safe
● Follow a routine

● Ex. Cow down on left (rumen down); lift front leg and incise skin to retract leg; 
lift hindleg and incise skin to retract leg; then reflect skin from elbow to stifle.
● Cut out from under skin - preserves blade.
● Scalpel also okay if you’re a lazy knife sharpener!

● Open from sternum to pelvis next
● Axe or Sawzall for ribs 
● Careful to not open viscera when you cut

● Take look at the big picture first - then start sampling.
● Take samples in specific order each time - helps to not forget any.
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Field necropsy tips 
NEDPMS 2023 
Mar 31 - Apr 2

Prepared for 2023 NEDPMS. Do not use or reproduce without speaker permission.



College of Veterinary Medicine | Animal Health Diagnostic Center

Field necropsy tips, continued

• Other little tips - For toxicity ddx: 
• Don’t forget rumen contents 
• Eyeball (see aqueous slide!)

• TAKE PHOTOS! Put cell phone in a ziplock
bag, can shoot through

• Photograph ID tags first
• Can reference it later
• Also helps identify your photos on your 

phone 
• Forward photos to AHDC, with labels if it 

helps them/you (easy to add with iPhone)
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Field necropsy tips 

● Necropsy as a practice builder
● Dead animals = Stress for farmer
● Necropsy shows you care and will do 

the work towards finding a solution
● It is possible that no one has ever 

offered them. 

● Necropsy is CE you’re (usually) paid to 
do!
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Taking great samples is key - because acute death often 
means no gross findings
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Images of gross necropsy 12 - 48 hours post-mortem

12 hours

24 hours

36 hours 

48 hours
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Tips for bovine sudden death
• FIX EVERYTHING 

• Histo $160 for field necropsy 
regardless of # of tissues

• Always fix the lesion / organ system 
involved

• Fixed tissue set:
• Lung (section from each lobe)
• Liver (section from each lobe)
• Spleen
• Kidney
• Lymph nodes
• Forestomachs
• Jejunum, ileum, cecum and colon
• Skin
• Skeletal muscle
• Heart
• Brain 
• Uterus
• Mammary tissue 
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Tips for bovine sudden death

• Fresh tissue set in 
individual containers

• Freeze until shipment

• Lung
• Liver
• Kidney
• Spleen
• Intestine (ligated)
• Lymph node
• Heart muscle
• Skeletal muscle
• Feces/colon contents
• Aqueous humor
• Rumen contents
• Heart blood (serology!)
• Urine
• Brain
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Anaerobic culture 

1. Swab in Anaerobic transport 
media- sear, stab, swab

• Room temperature
2. 3 cm cubed piece of tissue

• Freeze
3. 8” tied off loop of intestine

• Freeze
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Special samples to consider for sudden death

● Rumen contents = toxins
● Liver = toxins
● Skeletal muscle (cardiac too)= 

Clostridium 
● Brain = fresh and fixed cerebrum, 

cerebellum and brainstem
● Aqueous humor
● TMR / hay / grain / additives
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Aqueous humor sampling

• DO NOT send an entire eyeball 
fresh!

• Use 18 gauge 1” needle
• Pull off ASAP after death
• Red top tube

• Refrigerate for:
• Nitrates
• Magnesium

• Freeze for:
• Ammonia
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Submitted samples- Always ok to call VSS before 
sampling

• Antemortem: Serum for chem 
panel, EDTA whole blood for CBC, 
PCR testing
• Postmortem (ideally):

○ Full set fixed tissues
○ Fresh tissues in individual 

containers
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NY Contract Subsidy
• Food, fiber, or horse 
• Infectious dz or toxin
• No surveillance or monitoring
• Fill out contract submission form 

with history!
• Up to 3 animals on 1 submission
• Vet pays first $150
• Next $150 subsidized
• When AHDC bill reaches $300, 

vet starts paying again
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NY Contract Subsidy
• Necropsy at the AHDC

• 1 animal per contract
• Necropsy, histo and all ancillaries 

capped
• $100 if < 40 lbs
• $225 40 lb- 500 lbs
• $350 >500 lbs
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Diagnostics at the AHDC Antemortem chem panel: 

Never request a CBC or Chemistry on EDTA whole blood or serum collected post-mortem!
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Histopathology:massive hepatic necrosis 

Normal 
liver

Hepatic 
necrosis
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Diagnostics at the AHDC: 
• Heavy metal testing on liver 
• Clostridial testing liver, kidney
• Bacterial cultures multiple organs
• Lepto PCRs 
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Ancillary diagnostic results negative… 

● Mycotoxin testing on feed negative
● Blue green algae? 

○ Town water, waterers cleaned 
weekly

○ Sent rumen contents to K State 
for microcystin ELISA – negative 
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7/11: Cow 4 (3rd necropsy):

• 5th LACT, 6 yr old, 90 DIM, 120 lbs, 
BCS 1/5
• No rumen movement
• Tachycardic, pale mm

• Collected EDTA whole blood and 
serum antemortem
• Blood watery and dark

• Necropsy findings:
• Icteric
• Spleen large and friable
• Liver enlarged
• Dilated heart with large ventricles
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CBC Results from Cow 4 (3rd necropsy)

Many Anaplasma marginale on blood  smear!
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Blood smears of Anaplasma marginale
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Searching for hemoprotozoa
• Cows 1 and 2 were Anaplasma

marginale PCR positive on spleen
• Cow 4 was coinfected with 

Anaplasma marginale and Theileria
orientalis (both PCR positive on 
spleen)
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Outcome 

• Total of 15 cows died
• Theileria orientalis was sent to Virginia 

Tech and was found to be genotype 
Ikeda
• Pathogenicity: Ikeda>Chitose>Buffeli
• Many reactive lymphocytes on blood 

smears
• Lymphocyte counts elevated as well
• 17/18 additional herdmates positive 

on BLV ELISA

BLV ELISA results:
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Anaplasma marginale

• Intracellular rickettsial bacteria
• Transmission: 

• Ixodidae ticks (Dermacentor spp)
• Needle sharing, blood-

contaminated equipment, biting 
insects

• Vertical (rare)
• Incubation period = 7-60 days
• Clinical signs

• Fever – transient
• Profound regenerative anemia 

(PCV <10%), weakness, icterus, 
may abort

• Mortality varies (up to 50%)
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Anaplasma marginale

• Unlikely to see signs in cattle <1 
year of age
• Persistent infection - Recovered 

animals can become carriers
• Older cattle = Severe disease

• Diagnosis
• Blood smear - During acute phase
• PCR - EDTA or fresh spleen
• ELISA - Serum; can detect carriers, 

herd screening
• Treatment

• Oxytetracycline (extended therapy 
needed for clearance)

• Cleared cattle = Susceptible
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Theileria orientalis aka Bovine piroplasmosis

• Agent of bovine infectious anemia 
• Protozoan erythroparasite
• Spread by:

• Haemophysalis longicornis aka Asian 
Longhorn Tick
• different than A. marginale

• Biting flies 
• Lice 
• Needles

• 8 genotypes 
• Ikeda>Chitose>Buffeli

• Dz in NZ, Australia, Japan
• 25% of Australian cattle affected

• First found in VA in 2017

• Endemic in the southeast now

• 13.7% of 1,359 tested in VA, 85% were 
Ikeda

• This is first incursion in NY (previously found 
in VT in 2020)
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Blood smears of Theileria orientalis
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Map image from Dr. Kevin Lahmer’s presentation to NCBA 8/23/22

NEDPMS 2023 
Mar 31 - Apr 2

Prepared for 2023 NEDPMS. Do not use or reproduce without speaker permission.



College of Veterinary Medicine | Animal Health Diagnostic Center

Theileria orientalis and the Asian Longhorn Tick

● Haemaphysalis longicornis in NJ 
○ August 2017

● Subsequently detected in 17 more states 
(Feb 2023)
○ Back dated to 2010

● Parthenogenetic
○ Explosive populations
○ Can exsanguinate

● Confirmed that VA T. orientalis strain was 
transmitted by ALT in 2021 
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States with confirmed ALT:

https://www.aphis.usda.gov/aphis/maps/animal-health/asian-
longhorned-tick (last updated 2/27/23)

USDA-APHIS National Haemaphysalis longicornis (Asian Longhorned
Tick) Situation Report. Available online:
https://www.aphis.usda.gov/animal_health/animal_diseases/tick/do
wnloads/longhorned-tick-sitrep.pdf. (last updated 2/27/23)
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Clinical signs of T. orientalis 

• 1-8 weeks after infection
• Weakness
• Pallor (PCV ranges from normal to 8%)
• Pyrexia
• Late term abortion 
• ↑HR and RR
• Calves susceptible
• Pathogenicity: Ikeda>Chitose>Buffeli

• “Banana cows”
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T. orientalis  

• 1-5% death loss with Ikeda
• Beef herds 80-90% infected
• Dairy 30-40% infected

• Deaths during stress
• Persistent infection, carrier state
• Diagnosis: PCR of EDTA whole blood 

or spleen
• No treatment
• Perera et al (2014) showed 

decreased milk production in clinical 
cattle in Australia
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What caused the severe icterus and deaths?

● T. orientalis on RBC - massive 
hemolysis - severe anemia -
macrophages phagocytose 
infected RBC, and 
inflammatory cytokines- go to 
liver.

● Severe anemia causes oxygen 
deprivation affecting liver

● Hepatotoxin we never found? 
● other …?
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Diagram of hepatocellular injury from T. orientalis

Ogihara K, et al. Pathogenesis of liver lesions in Theileria orientalis-inoculated 
cattle and severe combined immunodeficiency mice with bovine erythrocyte 
transfusion. Biomed Res. 2020
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Regulatory implications for T. orientalis

● Anaplasmosis & Theileria: Similar regulatory implications 
● Goal = Prevent spread of the diseases to other herds
● Clinically affected and test-positive cattle are quarantined

○ NOT ENTIRE HERD
○ i.e., deceased cattle with diagnosis on PM = no quarantine (deceased)

● Quarantined cattle required to have official identification
● Quarantine release by NYSAGM:

○ Anaplasmosis: A single negative C-ELISA or PCR test result
○ Theileria: Theoretically negative test can clear them, but rarely occurs.

■ Animal is quarantined until owner elects to send to slaughter. 
■ Slaughter must be verified and department notified.
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Major Differences: Anaplasma vs. Theileria
Anaplasma Theileria

Etiology Rickettsial (bacteria) Protozoal

Clinical signs Transient fever Continuous fever; disease may be 
less aggressive; spleens less 
distended versus anaplasmosis; 
may have ventral edema

Presentation Cattle usually >1 year old Calves and pregnant heifers more 
common

Tick vector NOT ALT; Dermacentor, Ixodes 
and Rhipicephalus

Ixodid tick spp. H. longicornis (ALT)

Diagnosis Blood smear, PCR, ELISA Blood smear, PCR 

Treatment Extended therapy with 
tetracyclines

None available in US

NEDPMS 2023 
Mar 31 - Apr 2

Prepared for 2023 NEDPMS. Do not use or reproduce without speaker permission.



College of Veterinary Medicine | Animal Health Diagnostic Center

Practical guidance for affected herds 
● Education: Disease transmission

○ Management of ticks if suspected
○ Iatrogenic transmission - fomites (needles, tattooers, dehorners, hoof knives etc) -

including off-site facilities, ex. heifer raisers
● Best management practices:

○ Minimize stress on affected animals (and optimize nutrition)
○ Inspect poor doing animals for ticks; if found, consider testing
○ Treat animals and environment for ticks
○ If a positive, clinical animal is found, assume environment is contaminated

○ Pasture management for ticks
○ Keep cattle out of woods

○ Monitor new cattle additions for ticks or signs of disease before introduction
● Culling is highly recommended for positive, symptomatic animals
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References - Ticks
https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/animal-disease-
information/cattle-disease-information/cattle-vector-borne-diseases

https://www.aphis.usda.gov/aphis/maps/animal-health/asian-longhorned-
tick

https://storage.googleapis.com/wzukusers/user-
27355591/documents/5b64ac8c8295e1hQaF2J/Pesticides%20for%20ticks
%20on%20cattle%20and%20sheep.pdf
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References - Theileria and Anaplasmosis

https://www.aphis.usda.gov/aphis/ourfocus/animalhealth/anim
al-disease-information/cattle-disease-information/cattle-vector-
borne-diseases

Cattle Theileriosis Fact Sheet

Asian Longhorned Tick Fact Sheet

ALT Response Plan

ALT Situation Report (Feb 2023)

,
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References - Reportable 
Diseases in NY
https://agriculture.ny.gov/animals/animal
-disease-reporting
• Downloadable list
• Recently updated
• (518) 457-3502

https://www.vet.cornell.edu/animal-
health-diagnostic-
center/programs/nyschap
• Up to date list of NYSAGM field 

veterinarians
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Summary
• Perform a complete necropsy 

when faced with bovine sudden 
death

• Take a full set of fresh and fixed 
tissues
• aqueous humor
• ligated loop of intestine frozen
• rumen contents
• skeletal muscle

• Theileria orientalis is an emerging 
disease in the northeast
• Reportable
• spread by ALT and needles
• Causes severe anemia and 

icterus
• mimics Anaplasma marginale

• Don’t reuse needles! 
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References
• https://www.youtube.com/playlist?list=PLzf8tGKj10zxT-YTqLfHpDM7a6WxCkM7m Bovine necropsy videos done 

by Cornell pathologists
• K State VDL youtube videos –tons of bovine diagnostic procedures
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