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CBC In Oncology

•Provides a diagnosis

•Suggests subclinical neoplasia

•Staging?

•Monitoring response to treatment

•Monitoring chemotherapy

•Common hematologic abnormalities
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Simon-WBC Dot Plots

Drs. Kate Sycamore and Jason Couto
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CBC In Oncology

•Suggests subclinical neoplasia

•Anemia/erythrocytosis

•Leukopenia

•Neutropenia

•Leukocytosis 

•Neutrophilia, lymphocytosis, eosinophilia, monocytosis

•Thrombocytopenia/thrombocytosis

•Bi- or pancytopenia
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•Staging

•Pancytopenia lymphoma patient
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CBC In Oncology

•Monitoring response to Rx

•resolution of cytopenia/-cytosis
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CBC In Oncology

•Monitoring chemotherapy

•Neutropenia

•Thrombocytopenia

•Iron-deficiency anemia



CBC In Oncology

•Monitoring chemotherapy

•Neutrophil “cut-off” for chemotherapy

•2.5 X 109/L???

•1.0 X 109/L???

•Let common sense prevail…



CBC In Oncology

•Monitoring chemotherapy

•Thrombocytopenia

•50 X 109/L???

•Is it real???



CBC In Oncology

•“Chewy”, 4, MC, Mixed breed dog

•On CHOP for multicentric lymphoma

•Here for VINCRISTINE today







CBC In Oncology

•“Chewy”, 4, MC, Mixed breed dog

•On CHOP for multicentric lymphoma

•Here for VINCRISTINE today

•And he got it!

The moral of the story: All “thrombocytopenias” 
should have a blood smear or cytogram review
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CBC In Oncology

•Red blood cells

•White blood cells

•Platelets
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•Red blood cells

•Anemia

•Erythrocytosis



Anemia

Regenerative Semi-regenerative Non regenerative

Macrocytic
Hypochromic

Blood loss
Hemolysis

Microcytic
Hypochromic
Retics
Lots of platelets

Iron deficiency

Normocytic
Normochromic

ACD
CKD
BM
(Endocrine)

“Macrocytic
Hypochromic”

With impedance analyzers,
90% of regenerative anemias

are NOT macrocytic, hypochromic



Anemia Of Chronic Disease 

(ACD)

•Most common anemia in cancer patients

•Mild, normocytic, normochromic

•Chronic cytokine->hepcidin release

•Fe “hoarding” by macrophages in 
BM/decreased Fe absorption

•Clinically relevant?



ACD
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Hypochromic”

Which ones are common in cancer patients?
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A dog with HSA has…



Anemia

Regenerative Semi-regenerative Non regenerative

Macrocytic
Hypochromic

Blood loss
Hemolysis

Microcytic
Hypochromic
Retics
Lots of platelets

Iron deficiency

Normocytic
Normochromic

ACD
CKD
BM
(Endocrine)

“Macrocytic
Hypochromic”

A dog with an intestinal tumor has…





Jejunal GIST

Patient Normal



Erythrocytosis
•Appropriate or inappropriate release of 
EPO

•Autonomous RBC proliferation 
(Polycythemia vera)



Erythrocytosis

Renal masses
Extrarenal compression 

(pheo)



Erythrocytosis

•Tumor EPO production:

•Renal carcinomas

•Nasal fibrosarcoma

•Any other tumor
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White blood cells
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Neutrophilia/neutropenia

Lymphocytes

Lymphocytosis

Eosinophils

Eosinophilia

Monocytes
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Neutrophils

37

Neutrophilia Neutropenia

BM involvement
Immune-mediated
Chemotherapy

Necrosis
Systemic inflammation
Tumor G-CSF/ GM-CSF production
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White blood cells

39

Lymphocytosis Eosinophilia Monocytosis

Leukemia 
(CLL vs ALL)
Lymphoma
Thymoma

Lymphoma
SCCs
Other CAs

Lymphoma
Necrotic tumors
“Not monocytes”
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Leukemias

Chronic

© 2023 IDEXX Laboratories, Inc. All rights reserved. 40

Acute

ALL

AML

CLL

CML



Acute
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Chronic



CLL/Indolent lymphoma
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“Monster”

3-year-old, MC, Husky 

cross

Owned by vet student

Hypersalivating and 

panting 

all night

PE: cranial abdominal 

organomegaly
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“Monster”
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“Monster”
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“Monster”

Normal“Monster”
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Bone Marrow AML
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CBC in Oncology
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01

02

Thrombocytopenia

Thrombocytosis

03 Bleeding

04 Thrombosis

Platelets/hemostasis
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Platelets

 Thrombocytopenia

 1/3 cancer 

patients

Leukemias

Lymphoma

Myeloma

HSA

MH

CBC in Oncology

53

All “thrombocytopenias” 
should have a blood smear or cytogram review
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Platelets

 Thrombocytosis

1/3 dogs with 

thrombocytosis have 

cancer

50% of dogs w/carcinoma 

Essential 

thrombocythemia

Clinically relevant?

CBC in Oncology
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CBC in Oncology

Bi- or Pancytopenia

Leukemia

Lymphoma

Myeloma

MH (hemophagocytic)



Let The Dotplots Tell A Story

“Pudge”

13-year-old, MC, Shepherd mix with 

multicentric lymphoma on CHOP

mailto:coutovetconsultants@gmail.com
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CBC: WBC Dot Plot-Refresher
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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



Questions?



“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-UA



Are There Non-Renal Causes Of High 

SDMA?

•Yep…

•Greyhounds (RI: 0-20µg/dL)

•https://www.idexx.com/files/diagnosti
c-update-greyhound-specific-

reference-intervals.pdf

•Lymphoma and lymphoid leukemias

https://www.idexx.com/files/diagnostic-update-greyhound-specific-reference-intervals.pdf
https://www.idexx.com/files/diagnostic-update-greyhound-specific-reference-intervals.pdf
https://www.idexx.com/files/diagnostic-update-greyhound-specific-reference-intervals.pdf


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



“Simon”

•Owners elected not to treat him
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