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A Continued Threat to Canine Health



Outline

What’s next?

Where are we now?

Brief history of canine babesiosis…

Including some of my life history
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• Andy Quattlebaum Distinguished 
Chair of Infectious Disease 
Research

• Companion Animal Research 
Endowment

• Purpose: Advance the 
understanding of companion 
infectious diseases (etiology, 
diagnosis, treatment, etc.) for 
the benefit of dogs and cats.

• https://cvm.ncsu.edu/alumni-
and-donors/foundation/



My Life
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My Life



Lady Anne Barnard ca. 1779

In a letter she wrote from the 
Cape of South Africa: 

“…we saw our only English dog 
who has survived the ailment 
which attacks all who arrive 
here…”
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What I learned in veterinary school

7



Babesiosis: Typical Signs

•Anemia
•Hemolytic
•+/- Coombs’ positive
•Regenerative



Babesiosis:

• Large canine Babesia = Babesia 

canis

• Small canine Babesia = Babesia 

gibsoni…Don’t worry we don’t 

have that here in the USA



July 1, 1995: 
My first day as a veterinarian: I’ll take the Pit Bull….



I barely knew what Babesia was!

• I just learned “we don’t have that here”
• …and I definitely HATED research!
• …but I had a lot of questions…
• What are we dealing with?
• How many animals are affected?
• How is it transmitted? 
• How do we treat it?
• And so on



It could have all ended right there..



And it almost did…It took me years to publish 
my first paper…
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This guy changed everything…

Flashback…
1983



We Went from This…
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To this….

1. B. gibsoni
2. B. vogeli
3. Babesia sp. Coco
4. B. conradae
5. B. canis
6. B. rossi
7. B. vulpes (T. annae)
8. B. negevi
9. Novel sp. in England
10. T. equi
11. There will be more!
12. Good new! None of these have yet to be 

convincingly demonstrated to infect humans



Back to the 90s

• We had found B. gibsoni…
• But the DNA sequence didn’t 

match what was in Genbank



We started to learn that genotype did not 
always follow phenotype



Needed a better “mousetrap”

• We made an important “decision” to develop “broad-range” 
diagnostics

• Is there ANY Babesia present?
• Then drill down to species level in secondary assays



Helped us understand who was infected: 
APBT in Kennels



How are they getting it?



How is it being transmitted?



Clue: Where does it come from?





IACUC: Wouldn’t approve dogfight at NCSU…



* APBT: American Pit Bull Terrier

Babesia gibsoni Babesia canis vogeli Other
piroplasm

Total 131 11 3

APBT* 121 0 1

Greyhound 0 8 0

Other Breed 10 3 2



Now what?

• We know what it is…
• We know who gets it…
• We “know” how it’s transmitted…

• Tick-bite
• Dog fight
• Blood-transfusion
• Transplacental

• We have no idea how to treat it!
• No treatments at that time could clear the infection



Search for better treatments

• IMHO most science is not truly novel



• Did a pilot study
• Then a randomized placebo-controlled trial
• About 80% effective at “clearing” B. gibsoni



Broad-range PCR=Lots of Babesia in the world



We Started to Better Understand the “Who”
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Could we better understand the where?
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Geographic Description of the Data
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• 7 countries
• n = 7,102

Southern Europe

• 20 countries
• n = 16,973

Northern Europe

Caribbean
• 7 countries
• n = 282

Caribbean

Caribbean
• 6 countries
• n = 7,917

Asia-Pacific

• 5 countries
• n = 1,941

Latin America

• 3 countries
• n = 68,570

Northern
North America

102,345 results from 48 countries in 6 regions



Proportion of Babesia spp. PCR Positives
By Region

Highest for Asia-Pacific region 
• 12.9% (95% CI 12.2% to 13.7%)

Lowest for Northern North America
• 1.8% (95% CI 1.7%-1.9%)

Regional differences likely driven by 
both prevalence and testing practices.
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Proportion of samples testing positive, % (95% CI)



What Are the Speciation Patterns
for Babesia spp. PCR Positives by Region?
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• 7 countries
• n = 7,102

Southern Europe

• 20 countries
• n = 16,973

Northern Europe

Caribbean
• 7 countries
• n = 282

Caribbean

Caribbean
• 6 countries
• n = 7,917

Asia-Pacific

• 5 countries
• n = 1,941

Latin America

• 3 countries
• n = 68,570

Northern
North America

102,345 results from 48 countries in 6 regions



Geographic Description of the Data
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Global Distribution of Babesia spp.

PCR Positives



Global Distribution of B. gibsoni

PCR Positives

CK [2]1



Slide 38

CK [2]1 Is it okay that the 3 numbers above do not add up to the total listed at the bottom of the slide?
Cathleen Kurz, 03/01/2020



Global Distribution of B. vogeli

PCR Positives

CK [2]2



Slide 39

CK [2]2 Is it okay that the 4 numbers above do not add up to the total listed at the bottom of the slide?
Cathleen Kurz, 03/01/2020



Global Distribution of B. canis

PCR Positives



Bonz

• 13 yr MC APBT
• Bonz's owners noticed dark 

colored urine on 4-15-09
• Diagnosed with a UTI and 

prescribed enrofloxacin 
• On 4-16-09, Bonz was very weak 

and was diagnosed anemia
• Who would test for Babesia now?
• Good! So did the RDVM
• Found Babesia on a smear
• Why is Bonz “atypical”



The rest of the story…

• Bonz was attacked by two other pitbulls Dec. 2008
• His surgery history includes wound surgery on the right 

hind limb (Jan. 2009)
• Bonz's PCV dropped dramatically after Sx. and an 

abdominal ultrasound revealed two nodules on the 
stomach and an enlarged spleen

• During endoscopy, biopsies were taken of the stomach 
nodules and they were benign. 

• Splenectomy: Histopathology of the spleen was benign



The rest of the story…

• Bonz was attacked by two other pitbulls Dec. 2008
• His surgery history includes wound surgery on the right hind 

limb (Jan. 2009)
• Bonz's PCV dropped dramatically and an abdominal ultrasound 

revealed two nodules on the stomach and an enlarged 
spleen

• During endoscopy, biopsies were taken of the stomach 
nodules and they were benign. 

•Splenectomy: Histopathology of the spleen was benign



What does this mean for Bonz?

• Dogs that have been splenectomized frequently fail to respond to 
treatment!!!

• Atovaquone and azithromycin combination therapy is NOT perfect!



Babesia gibsoni: Treatment of Choice

• Atovaquone (13.5mg/kg PO TID with a fatty meal) 
• Azithromycin (10mg/kg PO Q24)
• BOTH treatments for 10 days



A&A is not invincible
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Bailey

Who would test for Babesia now?



Bailey: the rest of the story…

• Bailey actually lives with 
Bonz

• Surprise…Bailey and 
Bonz got into the fight 
Dec. 2008

• Globulin: 6.9 g/dl 
• Albumin: 2.7 g/dl
• UPC: 0.41
• PCR positive for Babesia 

gibsoni



What did we learn from Bailey?

• Dogs with Babesia gibsoni infections do NOT have to be anemic OR 
thrombocytopenic!

• May appear “perfectly healthy” to owners and veterinarians alike
• Hyperglobulinemia may be the sole abnormality detected
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What’s Next?
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Canine Babesia Genome Sequencing 
Consortium (NCSU and LSU)

• Goal is to sequence genomes from canine Babesia species for 
comparative genomics

• Currently sequenced at NCSU
• Babesia gibsoni
• Babesia vogeli

• Currently sequenced by LSU
• Babesia rossi

• Work in progress
• Babesia canis
• Babesia conradae
• Babesia vulpes
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Take Home Messages

• There are a lot more Babesia species on earth than we know about
• The “tend” to infect one species or group…
• If you aren’t looking for them, you won’t find them
• Once you find them, they might be difficult to treat
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Thank you and Questions
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