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There are a lot of 
vector borne 

disease agents!



Classic Flea 
and Tick 
Agents

• Flea
– Babesia vogeli
– Bartonella henselae
– B. clarridgeaie
– B. koehlerae
– B. quintana?
– B. vinsonii
– Coxiella burnetii?
– Hepatozoon felis
– Hemoplasmas
– Rickettsia felis
– R. typhi
– Yersinia pestis

• Tick
– Anaplasma platys
– A. phagocytophilum
– Bartonella spp.?
– Babesia spp.
– Borrelia burgdorferi
– Cytauxzoon felis
– Ehrlichia canis
– E. chaffeensis
– E. ewingii
– Hemoplasmas
– Hepatozoon spp.
– Rickettsia rickettsii (Americas)
– Rickettsia spp. (other SFG)
– Others



Click on the country of interest





Lecture Plan

• Tick borne diseases as a One Health Issue
• Tick borne diseases of importance to dogs (almost all infect cats!)
• Overview of tick-borne disease diagnostic options using E. canis

as an example
– Cytology
– Serology
– Nucleic acid amplification

• How to prove a tick borne “disease”



Main website

www.wsava.org

One Health Certificate Course

www.col.st/WSAVAOneHealth

Fleas and ticks on 
cats and dogs are a 
One Health issue!





“Norman”- Lethargy - Fever
- Epistaxis
- 150,000 platelets 
- 20,000 neutrophils

- No band neutrophils
- Generalized lymphadenopathy
- No known ticks
- Never left Colorado

- Rhipicephalus most common
- No tick control



- Lymph node 
hyperplasia

- Likely agent?



Ehrlichia canis Babesia vogeli
Anaplasma platys Rickettsia rickettsii
Hepatozoon canis Mycoplasma haemocanis

If you have Rhipicephalus, you have 6 
significant vector agents!



“Norman”
Cytology and 

Ehrlichia canis
antibody test

Negative!

Could he still have a 
tick-borne agent?



“Norman”YES!  

Finding E. canis
morulae is rare



“Norman”

Acute Ehrlichiosis

What is a more 
sensitive test than 

cytology or antibodies?



“Norman”
Acute Ehrlichiosis

What is a more 
sensitive test than 

cytology or antibodies?

PCR!



Diagnostic Tests

• Organism demonstration
– Document infection

• Cytology/immunocytochemistry
• Histology/immunohistochemistry
• Culture
• Antigen tests
• Polymerase chain reaction

• Antibody tests
– Document exposure



PCR Assays
• Polymerase chain reaction (PCR)

– DNA amplification
– Examples

• Anaplasma, Babesia, Ehrlichia spp.
• Reverse transcriptase PCR

– Convert RNA to DNA
– PCR reaction
– RT-PCR
– Examples

• Coronaviruses, Caliciviruses



PCR Assays
• Primers

– Genus specific
– Species specific
– Multiplex

• Conventional (end point)
– Positive or negative

• Fluorogenic (real time)
– Positive or negative
– Potential for quantitative



PCR Assays-General Comments
• Rapid analysis
• Proves current infection 
• Analytical sensitivity high
• Analytical specificity high
• Positive predictive values

– Vary by the syndrome
• Negative predictive values

– Vary by the syndrome
• Not all labs are the same!



Monocytotropic
Ehrlichiosis

• Diagnosis
–Morulae detection
–Polymerase chain reaction (best in acute histories)
–Antibody detection (best in chronic histories)



PCR Positive Before Serology

• Anaplasma spp.
• Babesia spp.
• Bartonella spp.
• Ehrlichia spp.
• Rickettsia spp.
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*
*

*

8 dogs inoculated IV with cultured E. canis – Oklahoma State
Doxycycline starting on Day 56

*PCR statistically faster than any serology on Day 14 (PCR not available Day 56)
*PCR and GP36 faster than SNAP on Days 17, 21, and 28



“Norman”
Hot topic

If a tick-borne disease is 
suspected and both tests 

are available, assay for 
antibodies AND DNA





Can I do both types of assays in my clinic?



How do in clinic PCR assays compare?



Will doing a
PCR diagnose 
all infections?



Can measuring E. canis antibodies help me in 
chronic phase illness?



Can measuring E. canis antibodies help me in 
chronic phase illness?

YES!  

Most dogs in subclinical and chronic phases 
have high E. canis titers and so a negative 

antibody test helps RULE OUT the infection 
(high negative predicative value)



Do positive test results (antibodies or DNA) 
for tick borne disease agents prove illness?



Todos Santos Study

50% Ehrlichia canis
15% Babesia vogeli
5% Anaplasma platys

These dogs 
were all 

considered 
healthy by 

their owners!



Ehrlichia canis
can cause 

EVERYTHING 
since it causes 

vasculitis

You have blood 
vessels in almost 

all tissues!



Ehrlichia canis
can cause 

EVERYTHING 
since it causes 

vasculitis

You have blood 
vessels in almost 

all tissues!



Ehrlichia canis “Classics”
• Fever (lethargy and inappetance)
• Epistaxis (from vasculitis or anti-platelet AB acutely)

– Surgical incisions “seeping” blood

• Mild thrombocytopenia in acute stage
– Usually 75,000 to 200,000/microliter

• Severe thrombocytopenia is in the chronic phase
– Usually combined with anemia and neutropenia
– “Tropical pancytopenia”



Ehrlichia canis “Classics”

• Lymphadenopathy (hyperplastic on cytology)
• Proteinuria (immune complexes in kidneys)
• Most likely tick borne to give:

– Pancytopenia (bone marrow wipeout)
– Monoclonal gammopathy

• Only 25% of owners know their dog had ticks!



Ehrlichia canis

• Clinical pathology-chronic
– Monoclonal or polyclonal gammopathy
– Mononuclear CSF
– Proteinuria
– Coomb’s positive frequently
– ANA positive frequently



Ehrlichiosis 
(and other tick-borne agents)

• Presumptive diagnosis
–Seropositive/PCR positive
–Appropriate clinical signs
–Exclusion of other causes
–Response to anti-rickettsial drugs

“Possibly the infection you think it is!”



Ehrlichiosis• Treatment
– Doxycycline

• 5 mg/kg, PO, q12hr for 28 days OR
• 10 mg/kg, PO, q24hr for 28 days

– Imidocarb diproprionate
• 5.5 mg/kg, IM, q 14 days, twice
• Combine with doxycycline if co-infection with Babesia vogeli

– Chloramphenicol
– Quinolones ineffective!!



EhrlichiosisHow long should I treat?
• Minimum treatment duration is 28 days

What should I monitor?
• Clinical abnormalities
• Laboratory abnormalities

• Platelet count
• Anemia
• Hyperglobulinemia

• Treat until these are normal or stop improving



Ehrlichiosis
Following antibody titers or PCR assay results in not 
beneficial for E. canis dogs

- Titers usually do not go to negative

- Blood PCR assay results can go negative, but E.
canis is usually hiding in the spleen.



Ehrlichiosis

• Should I treat all seropositive dogs?

• Probably not
–Cost
–Side effects
–Failure to clear the infections
–Development of resistant strains



Ehrlichia
Seropositive 

Healthy

• Minimal diagnostic plan
– Complete blood cell count
– Globulin
– Urinalysis

• All normal
– Recheck in 2 months
– Still normal, recheck yearly

• Any abnormal
– Treat
– Recheck 28 days

• Normal, recheck yearly
• Abnormal, continue RX and rechecks



Classic Flea 
and Tick 
Agents

• Flea
– Babesia vogeli
– Bartonella henselae
– B. clarridgeaie
– B. koehlerae
– B. quintana?
– B. vinsonii
– Coxiella burnetii?
– Hepatozoon felis
– Hemoplasmas
– Rickettsia felis
– R. typhi
– Yersinia pestis

• Tick
– Anaplasma platys
– A. phagocytophilum
– Bartonella spp.?
– Babesia spp.
– Borrelia burgdorferi
– Cytauxzoon felis
– Ehrlichia canis
– E. chaffeensis
– E. ewingii
– Hemoplasmas
– Hepatozoon spp.
– Rickettsia rickettsii (Americas)
– Rickettsia spp. (other SFG)
– Others
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