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Advanced Hematology
Reading between the lines, connecting the dots, 

and adding a microscope

Holly Brown DVM, PhD, DACVP (Clinical Pathology)

Automated hematology analyzers

• Provide rapid and useful information
• Common problems:  

– Clumped cells
– Nucleated red blood cells
– Morphology changes

Hematology analyzer technologies ProCyte Dx dot plots
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Alli
2y F Beagle

Alli

• Presents for “dripping blood from back end”
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Alli Alli — Urine

Alli
Alli Healthy dog

Alli — Blood film
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Maxi
1y M/N Boxer

Maxi Maxi
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Maxi
Maxi

RBC Run

Red cell distribution width (RDW)

• Coefficient of variation of the red cell volume 
distribution

• Index of  variation in size of RBC population 
(anisocytosis)

# of RBCs

Size of RBCs

RDW = 16.2%
(14.7 – 17.9)

RDW = 23.6%
(14.7 – 17.9)

Maxi Maxi

Relatively 
normal RBCs

Hypochromic
+/- microcytic 

RBCs
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Date 07/17/15 08/26/15 09/08/15 11/10/15 12/22/15

HCT (%)
(37.3 – 61.7) 41.1 11.2 25.4 25.4 41.6

MCV (fL)
(61.6 – 73.5) 65.9 40.7 44.7 52.2 60.3

RETIC (K/µL)
(10 – 110) 141.6 239.5 171.0 51.11 72.5

RETIC-HGB 
(pg)

(22.1 – 29.5)
25.1 13.0 17.5 19.6 26.7

RETIC-HGB (Reticulocyte hemoglobin)

1. Biomarker for 
Iron Deficiency

Sensitive

Specific

2. Decreases earlier 
than MCV/MCHC

MCV/MCHC 
changes require 

time – mean 
values

RET-He changes 
in 2-4 days –
reticulocyte 
production

3. Measure of both 
absolute and 

functional 
deficiency

Fe loss or 
deficiency

Fe availability –
inflammation 
and chronic 

disease

Bella
9y F/S Doodle
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Bella – Reticulocytosis without anemia Bella – RBC dot plot

Healthy dogBella

Mimi
7m F/S DSH
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ProCyte WBC dot plot

Healthy catMimi

Mimi – Leukon evaluation

Mimi – The following day

Skywalker SpongeBobMimi

Recognizing left shift/inflammation
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C-Reactive Protein (CRP)

Panzer
– Post-vomiting aspiration pneumonia

2/21/18            2/23/18 2/24/18 2/26/18

CRP 18.4 13.4 4.9 4.5
{RI 0-1.0 mg/dL;  >3.0 mg/dL → significant inflammaƟon}

Mac
12y M/N 

Greyhound mix

Mac

• Referred for “irregular spleen, possible 
lymphoma”

• Hx
– Anorexia, lethargy

• PE
– In prayer position in exam room
– Uncomfortable on abdominal palpation
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Mac — CBC Mac — WBC Run 

Mac Healthy dog

Mac — Blood film Mac — Blood film
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Mac — Blood film Mac — Blood film

Mac — Abdominal ultrasound Mac — Fluid analysis
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Mac — Splenectomy Mac — Trending CBC dot plots

1/22 1/23 1/24 1/25 1/26

Trending dot plots vs. toxic change Mac — Monitoring via VetConnect Plus


