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Hematology

• Hematology is only one part of the complete 
laboratory data profile



Advanced Automated Instrumentation

Impedance Analyzers

Flow Cytometry (laser)
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Hematology – Is Blood Film Needed?

• ABSOLUTELY YES !!
• Blood film examination is needed for all ..

• Low-end hematology analyzers

QBC VetAutoread, Impedance-based instruments

• High-end hematology analyzers

LaserCyte (in-house)

Cell-Dyn (reference lab)

Advia (reference lab)



Hematology – Is Blood Film Needed?

• ABSOLUTELY YES !!
• Blood film examination is needed for all ..

• Low-end hematology analyzers

QBC VetAutoread, Impedance-based instruments

• High-end hematology analyzers

LaserCyte (in-house)

Cell-Dyn (reference lab)

Advia (reference lab)

• 1-3 minute maximum time on scope

• Validate data

• Provide morphology comments



Peripheral Blood Film Preparation

•30 – 45 degree angle
• Increased angle with low PCV
• Decreased angle with high PCV

•Fluid controlled motion
•Results

• Body
• Monolayer
• Feathered edge
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•Platelet clumps

•Large cells

•Microfilaria
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Anatomy of the Peripheral Blood Film
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Anatomy of the Peripheral Blood Film
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•Platelet number estimation

•Leukocyte number estimation

•Morphologic evaluation

•Data validation



Erythron – Validate Data
• Validate numerical data generated with 
instruments
• Red blood cell mass



Erythron – Validate Data 

• Erythrocytes
• Confirm count – clumping / agglutination

Microscopic 
Agglutination

Gross Agglutination



Erythron

RBC = 3.84 x10^12/L ( 5.50 - 8.50 )
HCT = 28.5 % ( 37.0 - 55.0 )
HGB = 8.8 g/dL ( 12.0 - 18.0 )

Measure of RBC mass –
severity of anemia
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severity of anemia

Description of RBC 
population

Objective measure of 
variation in RBC size

AnisocytosisLow MCV, Low MCHC
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Erythron
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variation in RBC size

Objective measure of 
regeneration

Routine Stain New Methylene Blue



Erythron – Validate Data 

• Erythrocytes
• Confirm count – clumping / agglutination

• Confirm reticulocyte count with scan

Normal
No significant 
Polychromasia



Erythron – Validate Data 

• Erythrocytes
• Confirm count – clumping / agglutination

• Confirm reticulocyte count with scan

• Examine morphology of erythrocytes

Acanthocytes Schistocytes

Spherocytes

Normal



Miscellaneous Inclusions

Haemobartonella / 

Mycoplasma

Basophilic stippling

Distemper virus 

inclusions

Babesia gibsoni



Leukon – Validate Data

• Validate WBC count
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Leukon – Validate WBC Count

3,000 5,000 10,000 25,000 50,000

WBC reported
2,000



Leukon – Validate Data

• Validate WBC count

• Validate leukocyte distribution



Five-part Differential

WBC = 70.60 x10^9/L ( 5.50 - 16.90 )
NEU = 64.25 x10^9/L ( 2.00 - 12.00 )
LYM = 4.94 x10^9/L ( 0.70 - 4.90 )
MONO = 1.41 x10^9/L ( 0.30 - 2.00 )
EOS = 0.00 x10^9/L ( 0.10 - 1.49 )
BASO = 0.00 x10^9/L ( 0.00 - 0.10 )
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↓N - ↑↓N - ↑NEosinophil
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Inflammation
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Type

Inflammatory Leukogram Patterns
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NNN - ↑Basophil

N↓↓Eosinophil

NN - ↑N - ↑↑Monocyte
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NN↑ - ↑↑Band Neutrophil
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Mature 

Neutrophil

Epinephrine

(“Excitement”)

Glucocorticoids

(“Stress”)

Moderate

Inflammation
Leukocyte Type

Common Leukogram Patterns
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What range of counts is acceptable when performing a 
100 cell manual differential if there are 75% 
neutrophils?

A. 74 – 76 %

B. 72 – 78 %

C. 70 – 80 %

D. 65 – 84 %

Confidence Limits for Differential Counts



Confidence Limits - Differential

n=       100        200        500      1000



Leukon – Validate Leukocyte Distribution

Leukocyte Distribution 
- 5-part differential

WBC = 70.60 x10^9/L ( 5.50 - 16.90 )
NEU = 64.25 x10^9/L ( 2.00 - 12.00 )
LYM = 4.94 x10^9/L ( 0.70 - 4.90 )
MONO = 1.41 x10^9/L ( 0.30 - 2.00 )
EOS = 0.00 x10^9/L ( 0.10 - 1.49 )
BASO = 0.00 x10^9/L ( 0.00 - 0.10 )



Blood Film – Validate Data 

• Validate WBC count

• Validate leukocyte distribution

• Examine WBC morphology

“Left Shift” – Immature 
Neutrophil Forms

Neutrophil Toxicity

Abnormal Leukocytes



Thrombon – Validate Data 

• Platelets 
• Confirm count



Thrombon – Validate Data 

• Platelets 
• Confirm count

• Never accept a low platelet count from any analyzer 
without confirming with blood film



Platelet Number Evaluation

• Number of platelets per 100x 
oil objective field of view
• Minimum:  8 – 10

• Maximum:  35 – 40

• Potential semiquantitation
• 20,000 x number of platelets 

seen per 100x objective field of 
view

Thrombocytopenia

Normal platelet count



Thrombon – Validate Data 

• Platelets 
• Confirm count

• Evaluate platelet morphology



Identification Of Enlarged Platelets

• Platelets larger than normal
• Potential increased MPV from 

hematology analyzer

• In the cat
• Usually equivocal finding

• In most other species
• Indicates marrow response to 

peripheral demand for platelets

• Thrombocytopenia not required

• Inflammation and compensated 
response by marrow

Enlarged platelets

Normal sized platelets



Reference Lab Hematology – Needed?



Reference Lab Hematology – Needed?

• Experience
• Use the laboratory for complicated cases

• Potential of a “pathology review”

• Use the laboratory as a great teaching resource



Reference Lab Hematology – Needed?

• Experience
• Use the laboratory for complicated cases

• Potential of a “pathology review”

• Use the laboratory as a great teaching resource

• Quality Assurance
• Use the laboratory to periodically check your in-

house system

• Realize that different instruments produce different 
results

• Realize that aged samples are not the same as a 
fresh sample



Questions?



www.idexx.com/animalhealth/education/diagnosticedge/
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