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The information contained herein is intended to provide general guidance only. As with any diagnosis or treatment you should 
use clinical discretion with each patient based on a complete evaluation of the patient, including history, physical exam and 
presentation, and laboratory data. With respect to any drug therapy or monitoring program, you should refer to applicable 
product insert(s) for complete description of dosage, indications, interactions, and cautions. Diagnosis, treatment, and 
monitoring should be patient specific and is the responsibility of the veterinarian providing primary care. (2026)
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Haematology is an important diagnostic tool 

• Part of minimal data base 
• Investigation of every sick patient

Components of haematology results 
• Automated analysis

• Numerical values  
• Dot plot analysis 

• Blood film evaluation 

ProCyte Dx - Canine
Normal WBC Dot Plot
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…so much data!
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ProCyte Dx - Canine
Normal WBC Dot Plot

ProCyte Dx - Canine
Normal RBC Dot Plot

ProCyte Dx – Canine Patient RBC Dot Plot

ProCyte Dx – Canine Patient WBC Dot Plot
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… and many sample features that interfere with 
automated CBCs

Clots
Platelet clumps
Macroplatelets
RBC agglutination
nRBC
Heinz bodies
Lipaemia
Leukocyte agglutination
Delay in sample handling (increase in MCV, haemolysis, changes in leucocytes, etc)
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Why is morphological evaluation of cells important?

ProCyte Dx – Canine patient RBC Dot Plots

ProCyte Dx – Canine Patient WBC Dot Plot



© 2026 IDEXX Laboratories, Inc. All rights reserved.

When should blood cell morphology be reviewed ?

• Ideally all smears should be evaluated
• Investigation of critically ill patient  
• Moderately to severely anaemic patients 
• Markedly high WBC counts
• Markedly low WBC/Plt counts
• Flags in dot plots/indistinct separation of clusters
• Unexpected or suspicious instrument results 

ProCyte Dx – 
Canine 
Patient WBC Dot Plot
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ASVCP guidelines

CRITERIA

WBC Leukopaenia < 3 x10e9/L 
Leukocytosis > 30 x10e9/L
Lymphocytosis > 10 x10e9/L
Any unclassified cells

Platelets Thrombocytopaenia < 100 x10e9/L
Thrombocytosis > 900 x10e9/L
Abnormal MPV (if reported by instrument)

RBC Moderate to severe anaemia

>5 nRBC/100WBC
Abnormal MCV

Some suggested numerical guidelines for medical review of blood smear and CBC data

Modified from  ASVCP guidelines: quality assurance for point-of-care testing in veterinary medicine. ASVCP, 2013. 
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Morphological evaluation of blood cells
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Blood smear
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Systematic approach to blood smear review
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1. Start small – with low magnification 
(10x) and then feathered edge

2. Go deeper - Go two to three fields 
back to the body of the smear into 
the monolayer 

3. Go bigger – Increase to oil and 
evaluate morphology

4. Have a consistent approach:
Platelets
Red Blood Cells 
White Blood Cells

1.

3.

2.
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Blood smear evaluation steps - Systematic stepwise approach

Cell 
distribution

For all cell types:
Agglutination/
aggregation

Platelets

Estimate plt numbers
Examine morphology

Red Blood 
cells

Evaluate:
• size 
• shape 
• color 
• inclusions 

White blood 
cells

Do or verify differential 
cell count
Evaluate morphology 
changes and inclusions
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LOKI

8Y old
MN 
CKCS

Routine screen
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Platelet clumps Macroplatelets

Platelets
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Platelet estimates
 Assuming NO PLT CLUMPS in 

feathered edge and NO CLOTS!

1. Count number of platelets in 10 fields oil 
immersion in monolayer

2. Do the average (Σ /10)

3. Multiply by 15 or 20

4. This is the estimated number 
 (x 10^9/L)

Normal 15-30 platelets

>10 per HPF = no significant thrombocytopaenia
<2 per HPF = marked thrombocytopaenia
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CREATING CLARITY
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Fibrin strands Platelet clumps
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For the RBC we are evaluating 3 main things…
Density and spread

Agglutination
Rouleaux 

Colour 
Polychromasia
Hypochromasia 

Size, shapes and inclusions
nRBC
Heinz bodies
Spherocytes and ghost cells
Poikilocytes 

Is the patient anaemic? 

20
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Anaemia

Regenerative

Haemorrhage Haemolysis

Non-regenerative

Chronic Disease
Bone Marrow Disease

Renal Disease
Per-acute blood loss

Vector borne disease/retroviruses



© 2026 IDEXX Laboratories, Inc. All rights reserved.

Anaemia

Regenerative

Haemorrhage

Low 
platelets?

Shear injury 
damage products+ 

Microcytosis? 

Haemolysis

Spherocytes/ 
ghost cells/ 

agglutination
Heinz bodies/  
eccentrocytes

Shear injury 
damage 
products 

Parasites

Confirm on 
smear and 

evaluate if nRBC

Morphological 
evaluation of blood 

cells
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Reticulocytes 
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Polychromasia

ProCyte Dx – Canine Patient RBC Dot Plot

ProCyte Dx - Canine
Normal RBC Dot Plot
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Charlie

8Y
FN
DSH

No Hx
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CREATING CLARITY
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Charlie

8Y
FN
DSH
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As part of regeneration Inappropriate rubricytosis

Nucleated RBCs 
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Anaemia

Non-regenerative

Chronic Disease
Bone Marrow Disease

Renal Disease
Per-acute blood loss

Vector borne disease/retroviruses

Acanthocytes
Are other 
lineages 
affected?

Macrocytes 
and ovalocytes

Poikilocytosis/ 
shear injury 

damage

Inappropriate 
nRBC 



© 2026 IDEXX Laboratories, Inc. All rights reserved.

Brian

9 Y
MN
Maine Coon

Initial 
presentation

Respiratory signs
Responded to 
symptomatic 
treatment

Repeat 
assessment in 
Jan

31Case courtesy of Dr Deirdre Coleman 

Manual PCV run inhouse 02.01.26 
20%



Manual PCV 10/01 referral lab

Manual PCV run inhouse 02.01.26 
20%

Case courtesy of Dr Deirdre Coleman 



Slide courtesy of Dr Deirdre Coleman 





Slide courtesy of Dr Deirdre Coleman 



Slide courtesy of Dr Deirdre Coleman 



Slide courtesy of Dr Deirdre Coleman 



Slide courtesy of Dr Deirdre Coleman 
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Brian – Marked poikilocytosis affecting results 

Tier 1 Tier 2 Tier 3
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Manual PCV ~20%

If there is HTC/HGB mismatch – do a Manual PCV and Check the smear!
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Nefeli

• 6Y FN
• Urgent weekend case
• History of lethargy, anorexia, ascites, 

jaundice/48 hours. 
• Abdominal ultrasound - moderate amount 

of free fluid (chylous?), large mass in 
mid/caudal abdomen consistent with 
mesenteric lymph nodes, liver diffusely 
enlarged and hyperechoic. 

40

ProCyte Dx – Feline 
Normal WBC Dot Plot
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Nefeli 
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ProCyte Dx – Feline 
Normal WBC Dot Plot
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Nefeli

• 6Y FN
• History of lethargy, anorexia, ascites, 

jaundice/48 hours. 
• Abdominal ultrasound - moderate amount 

of free fluid (chylous?), large mass in 
mid/caudal abdomen consistent with 
mesenteric lymph nodes, liver diffusely 
enlarged and hyperechoic. 

• Ascitic fluid submitted for analysis. 
• 1st site - liver, 2nd site - abdominal mass 

(lymph node)
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ProCyte Dx – Feline 
Normal WBC Dot Plot
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We still need to look at the blood smear….



© 2026 IDEXX Laboratories, Inc. All rights reserved.

ProCyte Dx – examples of left shift



ProCyte Dx  – Canine Patient WBC Dot Plots and respective blood smears

White blood cell abnormalities…
When the dot plots don’t help
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Nefeli – What else may be happening …
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ProCyte Dx  – Feline Patient 
WBC Dot Plot w plt clumps

ProCyte Dx –  Normal Feline
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And then there are the unusual cases - Patch

9 Y 
MN
DSH

investigation of 
lethargy 
Intermittent 
vomiting 4 mth
lost 500g in the 
last 4m (was 4.8- 
now 4.3kg)
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And then there are the unusual cases - Patch
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And then there are the unusual cases - Patch
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And then there are the unusual cases - Patch
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Patch – Liver and Spleen aspirates

51Case courtesy of Dr Alex Draper
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And then there are the unusual cases - Nala

10 Y 
FE
DSH

Hyperthyroidism 
check
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In House IDEXX Referral Laboratory
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CREATING CLARITY
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Take home message 

58
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Take home MSG
• Even with best analyzers… 
    Blood smear exam allows you to 
get more out of your CBC results

• Start with a good quality smear

• Have a systematic approach 

• Cross check findings with analyzer 
and history

• If in doubt… refer…get us to help 
out!



CREATING CLARITY
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