


3]
Prepare & Staining
of Blood Smear

by: Alizadeh Sh Ph.D




Making blood film

» Blood film can be prepared from fresh
blood without anticoagulant or from EDTA
anticoagulanted blood.

 blood film should be made on clean glass.

» Clear without any dust




Blood smears

Coverglass method
Wedge method
Spun

Wet smear

Thick smear

Buffy coat smear




Wedge method

Method

Thickness or thinness regulated by







Fig. 4 Preparation of a blood smear




Optimal blood smear
characteristic

e minimum 2.5 cm in length terminating at
least 1 cm from the end of the slide

o Gradua Transition in thickness from thick
to thin area ending in a Square or straight
edge

* No streaks, waves, or troughs




Optimal size of Smear (wedge)

Length: 2.1-3.3 cm
Width: 2-2.5cm
Thick area 1-1.5cm

o Detection of Hb C crystal

» Detection of Basophilic stippling

o Detection of Microfilerias

o Determination of Malaria subtypes

Proper area 1-1.5 cm
Terminal thin area0.1-0.3 cm
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Fig. 1.11 Unsatisfactory and satisfactory blood Hlms:

(a) uneven pressiire has produced ridges; (b) too broad
and too long—the edges and the tail of the film cannot

be examined adequately; (¢) too long and streaked by an
uneven spreader; (d) too thick and short due to the wrong
angle or speced of spreading: (e) even distribution ol blood
cells has been interrupted because the slide was greasy:
and (f) satisfactory.
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Sourcesof error in preparation of a blood smear

problem Resolution

Presence of crenated Dry smear quickly and thoroughly

erythrocyte

Thin smear due to anemia Increased spreader slide angle and
Increased push speed

Thick smear due to polycythemia Decrease spreader slide angle and
decrease push speed

Presence of agglutinated Warm blood in 37°C for 15 min
erythrocytes associated with cold prior to preparing smear
agglutinin disease

Increased viscosity associated with  Decrease spreader slide angle and
multiple myeloma decrease push speed




error in preparation of a blood smear from
EXCESS press

Crescent cdll
Selenoid body

Crushed cell
Broken cells
Smudge cell

Basket cell




Spinner

e Blood films that combine the advantages of
easy handling of the wedge slide & uniform
distribution of cells of the coverglass

reparation
 Method

e Advantages. minimal exposure to
biohazards, increased optimal counting
area




Wetl smear

Detection of parasits: Burelia, Tripanosoms,
Micrfilerias
Detection of IntraRBC Parasits: Malaria, Babesia

Detection of IntraRBC Bacteria: Bartonella
Baciliformis (type)

Detection of RBC dismprphology: Crenated RBC
Detection of RBC inclusion bodies (no type)




fixation

Fixation —Methanol<4%water, with 1
hour

Delay : Adherence of Pro. To slide —
Blue background




Romanowsky stain

e Romanowsky stain—
and

)

Eosin:Acidic Dye bind to Basic groups
(Hb,Granules) — reddish or orange color

Azure B: Dye bind to nucleic acid &
nucleoproteins —Blue-violet color




Romanowsky stain

e Wright

* Wright — Giemsa

e Lishman

 May- grunwald - Giemsa
e |enner




Preparation of Solutions of Romanowsky Dyes

May-Grtinwald Stain

Jenner's Stain

Giemsa's Stain

Azure B-Eosin Y Stock Solution

Leishman's Stain

Buffered Water










Reference method

Pure Azure B (260mg/100ml methanol)
Pureeosiny ( 130 mg/100ml methanol)

1 part Azure B + 1 part eosiny +10 part
sorensens phosphate buffer 66mmol/
PH= 6.8

10 min
washing




Characteristic of a properly
stained blood smear

Type of evaluation

Macroscopic

Microscopic

Characteristic
Smear is pinkish purple in color

Blood cells are evenly distributed
Areas between cells are clear
Erythrocytes are orange red
Neutrophilic granules arelilac

Eosinophilic granules are red
orange

Lymphocytes cytoplasm is blue
L eukocytes nuclel are purple

Precipitated stain isminimal or
absent




problem

Excessively blue or dark stain

Excessively pink or light stain

Presence of precipitate

Potential causes

Prolonged staining
| nadequate washing

Too high an alkalinity of stain and /
or buffer

Thick blood smear

Insufficient staining
Prolonged washing

Too high an acidity of stain and / or
buffer

Unclean slides
Drying during staining process
|nadequate filtration of stain




problem

Pale staining

Blue Background

Potential causes

Old staining solution
overused staining solution
Impure dyes

High ambient temperature

Prolonged storage before fixation

Blood collection into heparins
anticoagul ant




problem
Too blue Nuclel

Neutrophil granules not
stained

Neutrophil granules Dark
blue/black (pseudo toxic)

Potential causes

Eosin concentration too low

| nsufficient azure B

Excess azure B




Quality Control
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Nuclei

Chromatin Purple
Mucleoli Light blue
Cytoplasm

Erythroblast Dark blue
Erythrocyte Dark pink
Feticulocvie Grey—blue
Lymphocyte Blu=
Metamyelocyte Pink
Monocyte Grey—blue
hMyelocyte Pink

Neutrophil

Pink/orange

Fromyelocyte

Blu=

Easophil

Bluz

Granules

Fromyelocyte (primary granules)

RHed or purple

Basophil Purple black
Eosinophil Hed—orange
MNeulrophil Purple
Toxic granules Dark blue
Flatelet Purple
Other inclusions

Auer body Pumnple
Cabot ring Purple
Howell-Jolly body Purple
Cohle body Light blue




Smear Inspection




RBC Morphology Grading

e The MCV parameter must be compatible with the
blood film before the microcytosis and
macrocytosis are graded.

Grade + ++ +++

Interpretation Slight/ Moderate/ marked/
A few number Moderate number numerous

Microcytosis MCV :70-79 MCV : 60 - 69 MCV <60
Macrocytosis MCV : 100 - 115 MCV :115-125 MCV >125

Hypochromasia MCH : 23 - 26 MCH : 21 -23 MCH <20




Grade

Moderate/ marked/
Moderate number numerous

Interpretation Slight/
A few number

Polychromasia
Spherocytosis

Schistocytosis

Target cells (codocytes)

Tear drops

Burr cells

Sickle cell(drepanocytes)
Elliptocytosis

Basophilic stipplings

Howell Jolly bodies

3-5%
1-5%
up to 2%
up to 3%
up to 2%
1-3%
3-5%
1-5%
up to 2%

up to 1%

5-25%

D - 25%

2-25%

3-25%

2-25%

3-10%

D -25%

D -25%

2-25%

2-3%

>25%

>25%

>25%

>25%

>25%

>10%

>25%

>25%

>25%

>3%

Anisocytosis

RDW: 16-18

RDW : 18-22

RDW=>22




WBC Diff
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Lymphocytes + Polymorphs ++

Tail

Film
too thin

Film |deal thickness
too thick




Feather Edge
Lateral Edge
Examination Area
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> Direction of spreading




Neutrophil, Segmented Form
(Polymorphonuclear Leukocyte)

Round 15

Cytoplasm light pink

thread-like filaments

touchin
superimposed

chromatin dark, densely

. large, dark, coarse cytoplasmic
toxic granules




Neutrophil, Band or Stab Form

band-like rather than a
Isthmu

nucleus is elongated

sausage-shaped

multiple lobes inter connected by wider




Lymphocytes, Normal Forms

basophilic cytoplasm
bright blue

large azurophilic granules

nuclei size, shape, and chromatin pattern

chromatin densely
Sometimes a fine chromatin

nucleoli




Lymphocytes, Variant Forms

normal physiologic variants abnormal forms

cytoplasm abundant
vacuol ated

Increased cytoplasmic basophilia points of
contact with adjacent cells

dense, lumpy, or "blocked







Monocytes

larger than neutrophils 12to 22

round with smooth margins

cytoplasm gray-blu numerous small, poorly

defined granules

V acuoles

nuclel round, oval,
indented, deeply lobulated, or even segmented

chromatin purple and lacy




Eosinophils

dightly larger than neutrophils

large spherical refractile granules

fill the cytoplasm

into two or three lobes




Basophils

smaller than eosinophils or neutrophils

densely stained, dark violet to purplish black
cytoplasmic granules which are variably sized and unevenly distributed
obscure the nucleus
water-soluble




FIGURE 2

GRAPH OF QUALIFYING COUNTS FOR NEUTROPHILS
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Standard error of Proportion:

3
pxq}

SEDZ{ -

95% Confidence Interval for a single proportion:

1

pi136[pqu
n

99% Confidence Interval for a single proportion:

pxqf

-

piZET[

where:
200 (cells observed per examiner)

mean value (of two or more examiners)

100 - p

Let Student factor (S;) be the 9bth (or 99th) percentile of the t
distribution with 199 degrees of freedom.

For a 95% confidence limit use 5; = 1.96
For a 99% confidence limit use 5; = 2.57.
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QOutline of Experimental Protocol for Clinical Sensitivity

200+ Specimens

100 Normals

100+ Abnormals

‘I’
Reference Method

Y
Test Method

|
I
|
|
I
I
|
I
L

Compare

Reference

Intervals\

-{
Sensitivity

Y
Identify

Morphological/Distributional
Disagreements

Y
Subject to
Arbitration
(Re-count & Re-assign)

Y
Final
Clinical
Sensitivity

L




Specimen Types for Clinical Sensitivity Study

Clinical Characteristic Leukocyte Absolute Proportional
Condition Differential Count Finding Cell Count Cell Count*
Acute inflammation Granulocytosis > 9.0 x 10%/L > 80%
Bacterial infection and/or
Left shift** (band-forms) > 0.9 x 10%L > 6%
Chronic inflammation Monocytosis > 0.8 x 10°%/L > 10%
Parasitic infection Eosinophilia > 0.5 x 10°%L > 7%
Allergic reaction
Viral infections Lymphocytosis > 3.5 x 10%/L > bh0%
infectious mononucleosis and/or
cytomegalovirus infection Lymphocytes, variant forms** > 0.7 x 10%L
infectious hepatitis
Aplastic anemia, Granulocytopenia <= 1.5 x 10%L < 10%
chemotherapy
HIV infection Lymphopenia < 1.0 x 10°L < 7%
Acute leukemia Immature cells, > 0.1 x 10%/L > 2%
including blasts* *
Severe anemia Nucleated red blood cells* * > 0.02 x 10%/L > 2%
myelophthisic anemia
* In addition to noted absolute counts, the specimens should also have these proportional counts.
** Findings for morphological classification; other findings are considered to be distributional changes.

Aim to include at least five cases of each condition in the clinical sensitivity study.







