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I am an internist and oncologist, not a 

clinical pathologist

I consult with Idexx

I have used Idexx equipment for over 20 

years 

This lecture is sponsored by IDEXX 

Laboratories, Inc

Disclaimer



Anemia

Neutropenia

Neutrophilia

Left shift / toxicity

Lymphoma 

Leukemia

Thrombocytopenia

Serial data analysis during 

chemotherapy

Hematology In Cancer Patients
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●Analyzers

●Lymphomas 

●Leukemias

This Lecture
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Fluorescence 



Flow Cytometer – 

ProCyteDx

ProCyte Dx
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 When you do a hand differential you 

count:

 100 cells

 A PCDx counts:

 >10,000 cells

Leukocytes



 Lymphoma (solid tissue origin)

 Large cell

 Small/Intermediate cell

 Leukemias (bone marrow origin)

 Acute (blasts)

 Chronic

 Multiple myeloma

 Malignant histiocytosis

 Mastocytosis

 Etc, etc

Hematopoietic 
Neoplasia



wikimedia.com

•Myeloid leukemias

•Lymphoma

•Lymphoid 

leukemias
•Myeloma

•Histiocytoses

http://wikimedia.com


●Most hematopoietic neoplastic 

cells:

●Are large

●Have big nuclei

●Have dark blue cytoplasm

●Exceptions: 

●Small cell lymphoma

●Chronic lymphocytic leukemia 

(CLL)

Hematopoietic 
Neoplasia



 So, if most hematopoietic 

neoplastic cells:

 Are large,

 Have big nuclei, and

 Have dark blue cytoplasm

 Where do they “live” in the 

graphics?

 Top floor?, or

 Basement?

Hematopoietic 
Neoplasia
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Case Discussions



“Simon”, 9, MC, DSH

•Referred for hepatic lipidosis

Thanks to Drs. Jason Couto and Kate Sycamore



Simon-CBC-RBCs



Simon-CBC-WBCs

85% sensitivity and 95% specificity



DDx For Monocytosis



Simon-CBC-Platelets

Always evaluate blood smear and/or dot plots for platelet clumping!



Simon-CBC-Chemistry 1

SDMA 40 µg/dL (0-14 µg/dL)



Simon-CBC-Chemistry 2



Simon-UA



Are There Non-Renal Causes Of High 

SDMA?

•Yep…

•Greyhounds (RI: 0-20µg/dL)

•Lymphoma and lymphoid leukemias



1803 dogs and cats with neoplasia



3-98.8 µg/dL

2-98.8 µg/dL



•42.4% of lymphomas positive for PRMT5

•PRMT5 inhibition  Cell death



Simon-RBC Dot Plots



Simon-WBC Dot Plots











Simon-WBC Dot Plots
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 9-year-old, MC, Beagle

 Not feeling well

 Generalized lymphadenopathy 

 Cranial abdominal 

organomegaly

Jack



Jack-Chemistry Does this help with Dx?



Large leukocytes

Reticulocytes

Platelets











Jack-Numerical Results



 Diagnosis: 

 large cell (T-cell?) multicentric 

lymphoma

Jack



 7, MC, DSH

 Presented on 8/20/15 for chronic 

upper airway infection.

 Culture positive for Pseudomonas 

spp.

 Failed topical and systemic 

antibiotic therapy

“Charlie”







“Charlie” Normal









 FNA of the facial 

deformity: Lymphoma

 Final Dx: Nasal 

lymphoma with 

circulating blasts

“Charlie”



Lymphoma-Dogs



And with the ProCyte 
One?



 10, FS, Westie on chemo for large cell 

lymphoma. Now V/D.

Blanquita Dr. Pachi Clemente



Blanquita

ProCyte One-NormalProCyte One-Blanquita ProCyte Dx-Blanquita

Dr. Pachi Clemente



Blanquita

ProCyte One-NormalProCyte One-Blanquita

Dr. Pachi Clemente



 Now lots of dogs and cats “become” 

stage V!

 Does stage migration affect 

prognosis?

 Not likely for most…

 EXAMPLE: T-zone lymphoma patients 

frequently have circulating tumor 

cells

PCDx and Lymphoma



11 year old

Female spayed

Golden Retriever

Routine health check

Generalized lymphadenopathy

Cali



Cali - RBCs

Cali

Regenerative or 
nonregenerative
?



Cali - RBCs

Cali True reticulocytosis



Lolle – RBCs

Reported marked reticulocytosis

Regenerative or 
nonregenerative
?



Lolle

Current software – pseudoreticulocytosis

No reticulocyte count reported



Cali - WBCs

Cali

Normal Dog



Cali – Blood Film



Cali – Flow Cytometry

Final diagnosis: Chronic lymphocytic leukemia (T-cell)

•99% of neoplastic cells express CD3 and CD5

•Pan T lymphocyte markers



CLL ALL Marked Left Shift



CLL ALL Pyometra



 Please don’t just look at the numbers

 If you use a ProCyte, graphics are 

invaluable!

 Keep an eye on those “monocytes”!

 coutovetconsultants@gmail.com

Conclusions

mailto:coutovetconsultants@gmail.com


“Pudge”

13-year-old, MC, Shepherd mix with 
multicentric lymphoma on CHOP

Let the dot plots tell a story…



Day 1



Day 8



Day 30



Day 31



Day 32



Day 38



Day 86



Day 150



Day 156



“Pudge”-Sequential WBC

D1 D30 D31 D32

D86 D156D150



Bone Marrow Recovery

D1 D30 D31

D32
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