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Blood Morphology Matters:

The most common clinically significant
findings you might miss if you don’t smear!
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Blood smear review




Blood smear preparation

o
( 30 degree angle




Blood smear

What are the two main areas to evaluate?




Blood smear

What are the two main areas to evaluate?




Blood smear

What are the two main areas to evaluate?




Comprehensive blood smear review

1. Feathered edge (10, 20x objectives)
1. Platelet clumps o
2. MaSt CE”S Application Body Monolayer Feathered
. point edge
3. Fungal organisms

2. Monolayer (40, 50, 60, 100x objectives) 2 1
1. WBC differential count
2. WBC morphology
3. RBC morphology
4. Platelet estimate
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Platelet clumps




Can the analyzer help?

Test Results Reference Interval LOW NORMAL HIGH WB C R
ProCyte Dx (September 30, 2016 9:20 AM) un
RBC 3.12 M/pL 565-8.87 LOW
HCT 233 % 37.3-617 LOW -
HGB 7.8 g/dL 13.1-205 LOW
MCV 747 1L 61.6-735  HIGH |
MCH 25.0 pg 21.2-25.9
MCHC 33.5 g/dL 32.0-37.9 | |
RDW 18.0 % 13.6-21.7 i
%RETIC 10.9 % ©
RETIC 338.8 K/jL 10.0-110.0  HIGH L] =y
WBC *11.56 K/pL 5.05-16.76 | | o=
%NEU *727% Q]
%LYM *20.3 % et
%MONO *57% 5 1
%EOS *12% il
%BASO *0.1% 9_ 1
NEU * 8.40 K/pL 2.95-11.64 =
LYM *2.35 K/uL 1.05-5.10 LL
MONO *0.66 K/uL 0.16-1.12
EOS *0.14 K/uL 0.06 - 1.23 l |
BASO *0.01 K/uL 0.00-0.10

nRBC * Suspected J
PLT 238 K/uL 148 - 484 | |
MPV 12110 8.7-13.2 i _ o
PDW 22.01L 9.1-19.4 HIGH il - ' T r T +
PCT 0.29 % 0.14-0.46 | | GI'E]I'ILI'BI'itV

nRBCs suspected

MELl ®LYM mMONO mEQS mBASO ® LIRBC
—



How ProCyte Dx'™ works

1. Laminar Flow Impedance




How ProCyte Dx'™ works

2. Laser Flow Cytometry i

Measuring cell complexity

Avalanche Photodiode
(fluorescent light)

Dichroic
Mirror

)

Semiconductor Laser

(A = 633 nm) Photodiode

\(side-scattered light)

Photodiode
(forward-scattered light)

Forward scatter detector
Measuring cell size




ProCyte Dx'™: RBC dot plot
o
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ProCyte Dx'™: RBC dot plot
o

‘Red blood cells o

Reticulocytes o o

Size (Forward Scatter)
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ProCyte Dx'™: RBC dot plot
o

| Red blood cells )

Reticulocytes o O

Platelets

Size (Forward Scatter)

RNA content' (Fluoresc'ence)




ProCyte Dx'™™: WBC dot plot

Clumped platﬂ-iats are variabla in size ann::l |
granularity and appear with .-,
the WBC population

Fluorescence

Fluorascancs




s it truly thrombocytopenic?




s it truly thrombocytopenic?




Platelet estimate

1. 100x oil objective
2. Count the number of platelets in 5 monolayer fields
3. Get an average number of platelets x 15,000-20,000

* For example:

elsaw1,2,2,1,4in5 fields

. (1+2+2+1+4)/5=10/5=2 |Normal platelet count: At least 200,000
e 2*15,000 = 30,000 = Roughly 13 per 100x field

* 2*20,000 = 40,000

* Platelet estimate: 30,000-40,000



Finding the monolayer




Finding the monolayer




Finding the monolayer




Platelet estimate in monolayer




Mast cells

VETERIN




Mast cells

_ e B

* Doe: . . . 2D faz

* Acute inflammatory disease (parvoviral infections),
inflammatory skin disease, regenerative anemias,

neoplasia (MCT or others), and trauma

* Nonspecific: No longer routinely performed for MCT
staging

 No mast cells seen in healthy or non-MCT ill cats (n=80)

* 43% of cats with MCT had positive buffy coats, and most
of these cats have splenic/visceral MCT

* |f circulating mast cells are seen, do a cancer hunt!



Something unexpected...




WEBC

Red Blood Cell Count
Hemaoglobin

Hematocrit (automated)
Packed Cell Volume (Spun)

Mean Corpuscular Volume

Mean Corpuscular Hemoglobin
Concentration

Plasma Protein

Fibrinogen (heat precipitation)
Platelet Count (Automated)
Segmented Neutrophils
Absolute Neutrophil

Band

Absolute Bands
Metamyelocyte

Absolute Metamyelocyte
Lymphocytes

Absolute Lymphocyte
Monocytes

Absolute Monocyte
Eosinophil

Absolute Eosinophil

Result
4.1
776
12.2
36.5
a7
470
33.4

8.6
126000
58
2419

2
g2

30

1230

287

82

7 y/o MC Blue Point Siamese

Flag

L

Reference
55-185
5.00-10.00
8.0-150
24.0-450

39.0-55.0
31.0-35.0

G-8

300000 - 300000
35-75
2500 - 12500
0-3
0-300

20-355
1500 - 7000
1-4
0-850
2-12
0-1500

Urnit
®x10°
=10"

g/dl
%
%
fl.

g/dl

TS-g/
mg/dl
{ul
%
%
%
%

%

%



Histoplasma

7 y/o MC Blue Point Siamese




Comprehensive blood smear review
it m

1. Feathered edge (10, 20x objectives)

1. Platelet clumps | ' T
2. IVIaSt Ce”S Application Body Monolayer Feathe red

point

3. Fungal organisms , 1

2. Monolayer (40, 50, 60, 100x objectives)
1. WBC differential count

2. WBC morphology
3. RBC morphology
4. Platelet estimate

L0223



White blood cells




WBC differential count (100 cells)

* Neutrophil * Monocyte

*  Most numerous  Bigger than neutrophils
* Colorless cytoplasm  Gray-blue cytoplasm

* Segmented nucleus e Pleomorphic nucleus

<
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WBC differential count (100 cells)

* Lymphocyte
 Single, round nucleus
*  Minimal cytoplasm N @

* Neoplastic lymphocyte
* LlLarger
 Basophilic cytoplasm
* More numerous

* Nucleolarring




WBC differential count (100 cells)

* Eosinophil
 Eosinophilic granules
* Lobulated nucleus




WBC differential count (100 cells)

* Basophil
 Basophilic granules
e Lobulated nucleus




ProCyte Dx'™™: WBC dot plot

WBC Run WBC Run

»

Fluorescence

Fluorescence

Granularity Granularity

NEU ®LYM ®MONO = EOS = BASO = URBC NEL ®LYM s MONO * EOS = BASO = UURBC

75



White blood abnormalities




10-year-old, female spayed, DSH cat

* Ongoing issue D+, V+ Occasionally, lethargic, hair loss,
weight loss.

* Primary thinks cancer was waiting on u/s but worsened
tonight - not eating, hardly moving, isolating



10-year-old, female spayed, DSH cat

e Severe nonregenerative anemia (HCT 10.4%, Retic 0.4%)
* Bands suspected

* Severe monocytosis (5.71 K/ul)

* Eosinopenia (0.06 K/ulL)

* Thrombocytopenia (PLT 34 K/ulL)



10-year-old, female spayed, DSH cat

e ® MONO
=i URBC
NEU
o)

. % EOS
4 ® LYM
2] BASO
Q.

Granularity















IDEXX inVue Dx™ Cellular Analyzer
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IDEXX inVue Dx

ZOE CLARK 123456
Canine | Brussels Griffos

2024 jan 27 202

& Hematology

RBC
Hematocrit
Spherocytes

% Heutrophil

Monacytes

fack w
Female | 8

Mov2 2022 oct: 2021 Sep19  Sepd

a v ransfer Results

Procyte
erential has been updated based on cytolagic




IDEXX inVue Dx™ Cellular Analyzer

G Pipette sample
into diluent tube

20 uL

Drop sample
Into cartridge

10 mins

Insert and press
the Start button




inVue Dx Provides: automated quantification, classification, and

VetConnect PLUS fome  Director ervice:

James Herrlot ¥

interpretation of blood morphology

- ZOE CLARK Management ~

Ca

2024 Jan27 Jan27

& Hematology

Brussels Griffon | Female 8y

127024 pm

IDEXX InVue Dx

Order New Diagnostics

features include icterus, hyperbi|
dysfunction), or hemoglobinemi
xs infection, neoy
drugsivacdines.

ubinemia/bilirubinuria (in the absence of lver
investigate for underlying causes such
snditions, or history of recent

This platelet estimate incorparates enumeration of individual platelets and
platelets within clumps, Moderately decre: 5 may be see
platelet consumption, immune-mediated destruction, decreased production
from the bone marrow, and sequestration in the spleen. If this finding is
unexpected, please redraw a new sample to rule out artifactual
thrombaocytopenia (e.g., clot in the blood tube).

with

m W RBC [N 1.00} Al L]
M. Hematorerit [N 5} 4
" Spherocytes [ 50% (Marked)]
" Agglutination [Prosent]
n % Raticulocyte 17.0 170
M % Reticulocyes [184.5] ] (1348
| WEC N 43.20] [ (43.20}
" % Neutrephils 505 692
" % Immature 185

Neutroghils
n % Lymphocytes 19 216
" % Monccytes 9.7 89
" % Eosinophils 02 02
n % Basophils 01 01
M % Neutrophils [30.02] 4 ]
" immature [7.99)

Neutrophils
L e o 10.84] | [+9.34]
M A Monocytes [4.20) ¥
" Eosinophils 0.09 I 009
— T " I 003

I
Diagnostic The presence of regenerative anemia, spherocytosis, and RBC Jgglutination are
Considerat strongly suggestive of immune-mediated hemolytic anemia. Other clinical

Delivering reference lab-quality
results in a real-time environment

-

-

Imwﬁ - - .

RBC results imported from PraCyte.
HET results isgorted from Procyte.

WEC results imported from ProCyte. The white blood cell differential
has been updated based on cytologic evaluation.




1D

EXX inVue Dx™ Cellular Analyzer

r~

D1

e Large immature mononuclear cell
* Bottom left: see nuclear chromatin features
* Bottom right: arrow points to nucleolus

‘erent light channels

IDEXX inVue Dx
Dl
| B B 7NN










Red blood cell abnormalities




8-year-old, spayed female Brussels griffon

* Presents for lethargy and poor appetite

e Exam findings:
* Quiet, alert, and responsive
* Pale and icteric
* Tachycardic



8-year-old, spayed female Brussels griffon

e Severe regenerative anemia (HCT 9.8%, Retic 17% = 184.8
K/ul)
* Marked leukocytosis (43.2 K/ul)
* Neutrophilia (30 K/ul)
* Suspected Band
* Lymphocytosis (9.34 K/ul)
* Monocytosis (3.85 K/ul)

 Thrombocytopenia (PLT 60 K/ulL)



8-year-old, spayed female Brussels griffon

| Normal - * Confirm with dot plot and/or blood film review.

Fluorescence
Fluorescence

Abnormal morphology
of neutrophils (bands)

Gral;nularity;' | | Granularity

61



8-year-old, spayed female Brussels griffon




Immune-mediated hemolytic anemia (IMHA)

Anisocytosis

Polychromatophil - i }

NRBC

*

Spherocytes



IDEXX inVue Dx Cellular Analyzer
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‘7 Agglutination
»

® ‘7 Spherocytes
*

-

“‘normal” RBC

AR &



IDEXX inVue Dx analyzer: IMHA

Spherocytes

. Spherocyte

Normal canine

o RBC




IDEXX inVue Dx " analyzer: IMHA

Spherocytes

Spherocyte

RBC

. Normal canine

microscope



IDEXX inVue Dx™ analyzer: IMHA

Reticulocytes

. Reticulocyte

Normal canine

o RBC




IDEXX inVue Dx " analyzer: IMHA

Reticulocytes

©

Reticulocyte

Normal canine
RBC



IDEXX inVue Dx - Reticulocyte

Florescent — RNA Composite




IDEXX inVue Dx™ analyzer: IMHA

NRBC

. -

Normal canine

o RBC




IDEXX inVue Dx analyzer: IMHA




IDEXX InVue Dx -

R
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Reticulocyte

Florescent — DNA Composite
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Case study




Phil: 8-year-old MN French bulldog

* Presents for vomiting and collapsing

 Exam findings:
e Muffled heart sounds




CBC Results - RBC

Phil

* Mild regenerative anemia
* Small pathologic RBCs
* Mild thrombocytopenia

Normal

78



CBC Results - WBC
Phil

* Mild regenerative anemia
* Small pathologic RBCs
* Mild thrombocytopenia

* Mild lymphopenia

* Mild eosinopenia
* nRBCs suspected

Normal










IDEXX inVue Dx™ Cellular Analyzer
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RBC fragmentation Acanthocytes

e Liver disease

* Liver index Keratocytes

* Iron deficiency
* Microcytosis, Low MCHC, Target cells

* Microangiopathies
* Hemangiosarcoma
* Disseminated intravascular coagulation (DIC)
* Glomerulonephritis

* Various other diseases (renal, gastrointestinal, cardiac)



Phil Case Summary

* Exam findings:

* CFAST — mild pericardial effusion and
heart based mass

92
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IDEXX inVue Dx- Innovating Point of Care Cytology

IDEXX inVue Dx"

Revolutionary Workflow

Results

in 10 min

+ Slide free
+ Load-and-go

Expanded Insights

==X
Ear Blood FNA ‘ l
|
Launch

+ Pathologists trained Al
+ Technology for Life
Coming Next

94



Conclusion — Blood morphology is important!
P °®
PLT/WBC

* Platelet clumps e Autoagglutination * Florescent images
* Mast cells * Reticulocytes * Integrated report
* Histoplasma * Spherocytes * Ready in 10 mins

* Neoplastic cells * nRBC

* Acanthocytes

* Keratocytes

95



QUESTIONS?

Vet Clin Path Professor

Candice Chu, DVM, PhD, DACVP

Assistant Professor @ Texas A&M

© ® ® h X

/Y Hot and new )

Procyte Dx dot plot Cheat Sheet

IDEXX inVue Dx Cellular Analyzer

* Candice P. Chu, DVM, PhD, DACVP

* Assistant Professor, Texas A&M University

VetClinPathGPT

14
@

ChatGPT in Vet Med (My review

e cchu@cvm.tamu.edu e
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