LABORATORY FISHBONES




CBC: OVERVIEW

CBC W/Auto Diff 28Jul2014 0814

Sample Units Ref Rng
WBC BLOOD 4.6 x10"3/mcL (4.6-11.0)
Neutrophils BLOOD 52.1 % (55-75)
Eosinophils BLOOD 2.2 % (0-4)
Basophils BLOOD 0.4 % (0-2)
Monocytes BLOOD 13.5 % (1-10)

Lymphocytes BLOOD 31.8 % (15-41)







Voltage peaks

Analogue conversian

Data integration and plotting

of RBC distribution curve
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Voltage peaks

Analogue conversion




Focused Flow Impedance

Measurement of the true cellular volume by
impedancemetry after incubation with >
stabilizing reagent.

Analysis of the internal structure by
measuring the cellular absorbance of light.
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DHSS True cell volume
measurement
by impedance
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content (optical
absorbance)
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MCV
MCH
MCHC
RDW CV

BLOOD
BLOOD
BLOOD
BLOOD

92

30.2
32.6
11.5

pe

g/dL
o

(77-102)
(27-32)
(32-36)
(10.0-15.0)




RBC I

MCV
MCH
MCHC
RDW CV

BLOOD
BLOOD
BLOOD
BLOOD

92

30.2
32.6
11.5

pg

g/dL

A

(77-102)
(27-32)
(32-36)
(10.0-15.0)




HEMOGLOBIN

MCV BLOOD 92 fL (77-102)
MCH BLOOD 30.2 P (27-32)
MCHC BLOOD 326 g/dL (32-36)

RDW CV BLOOD 11.5 % (10.0-15.0)




HEMOGLOBIN Il

MCV BLOOD 92 fL (77-102)
MCH BLOOD 30.2 pg (27-32)
MCHC BLOOD 32,6 g/dL (32-36)
RDW CV BLOOD 11.5 % (10.0-15.0)

Anemia (V)



HEMATOCRIT

MCV BLOOD 92 fL (77-102)
MCH BLOOD 30.2 pg (27-32)
MCHC BLOOD 32.6 g/dL (32-36)
RDW CV BLOOD 1.5 % (10.0-15.0)

\




MCV BLOOD ; (77-102)
MCH BLOOD 3?.2 pg (27-32)
MCHC BLOOD 3.6 g/dL (32-36)
RDW CV BLOOD 1.5 % (10.0-15.0)

45.2 /4.89 = 9.24




MCV
MCH
MCHC
RDW CV

Macrocytosis (1)

BLOOD
BLOOD
BLOOD
BLOOD

92

30.2
32.6
11.5

Microcytosis ()

pg

70

g/dL

(77-102)
(27-32)
(32-36)
(10.0-15.0)




MCV BLOOD (77-102)

302 pg (27-32)

MCH BLOOD
MCHC BLOOD 36 g/dL (32-36)
RDW CV BLOOI 1|5 % (10.0-15.0)

14.7 /4.89 = 3.02




MCV BLOOD

MCH BLOOD
MCHC BLOOD
RDW CV BLOOD

MCH (1)

92
30.2
32.6
11.5

MCH ()

P8

70

g/dL

(77-102)
(27-32)
(32-36)
(10.0-15.0)




MCV (77-102)

pg (27-32)

MCH
MCHC g/dL (32-36)
RDW CV % (10.0-15.0)

14.7 [/ 45.2 = 0.326




MCHC I

\Y (OAY BLOOD
MCH BLOOD
MCHC BLOOD
RDW CV 15010)))

Hyperchromic (1)

Hypochromic (/)

{ ¢
[

Pg

/0

g/dL

(77-102)
(27-32)
(32-36)
(10.0-15.0)



RDW

MCV
MCH
MCHC
RDW CV

BLOOD
BLOOD
BLOOD
BLOOD

(77-102)
(27-32)
(32-36)
(10.0-15.0)




MCV
MCH
MCHC

RDW CV

BLOOD
BLOOD
BLOOD
BLOOD

(77-102)
(27-32)
(32-36)
(10.0-15.0)




RDW. III

MCV BLOOD , (77-102)
MCH BLOOD 302 ng (27-32)
MCHC BLOOD 32,6 o/dL (32-36)
RDW CV BLOOD 11.5 % (10.0-15.0)

RDW CV =

*100% = 11.5 %




MCV
MCH
MCHC

RDW CV

BLOOD

BLOOD
BLOOD
BLOOD

Anisocytosis

Vitamin B12

30.2
32.6
11.5

Pg

("dI..

/0

(77-102)
(27-32)
(32-36)
(10.0-15.0)




WHITE BLOOD CELLS

WBC BLOOD 4.6 x10*3/mcL (4.6-11.0)

Basophi B1.0010)

Monocytes BLOOD 13.5 %
Lymphocytes BLOOD 31.8 %

| | A AA
rohonuclear cell
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WBC: EOSINOPHIL GRANULOCYTES

WBC BLOOD 4.6 x10”3/mcL (4.6-11.0)
phils BL.OOD

Fosimophls B1.OOD

13 phil B1L.OOD 04 o .
Monocytes BLOOD 13.5 % (1-10)
Lymphocytes BLOOD 31.8 % (15-41)
Eosinophilia (1) Eosinopenia ()

' Nutritional deficiel




WBC: NEUTROPHIL GRANULOCYTES

WBC BLOOD 4.6 x10*3/mcL (4.6-11.0)
il‘ BI.OOD
imophl BLOOD
13 Pill BLOOD 1.4 *
Monocytes BLOOD 13.5 %
Lymphocytes BLOOD 31.8 %
Neutrophilia (1) Neutropenia (/)




WBC: BASOPHIL GRANULOCYTES

WBC BLOOD 4.6 x10"3/mcL (4.6-11.0)
6 O
G
Monbcytcs BLOOD 13.5 % (1-10)
Lymphocytes BLOOD 31.8 % (15-41)
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WBC: MONOCYTES

WBC BLOOD 4.6 x10”3/mcL (4.6-11.0)

Monocytes BLOOD 13.5 %
Lymphocytes BLOOD 31.8 %




WBC: MONOCYTES I

WBC BLOOD 4.6 x10*3/mcL (4.6-11.0)
Monocytes BLOOD 13.5 % (1-10)
Lymphocytes BLOOD 31.8 % (15-41)

Monocytosis (1) Monocytopenia (/)




WBC: LYMPHOCYTES

WBC BLOOD 4.6 x10"3/mcL (4.6-11.0)
Monocytes BLOOD 13.5 % (1-10)
Lymphocytes BLOOD 31.8 % (15-41)

Three main types of lymphocytes: T, B, NK
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| cells




WBC: B LYMPHOCYTES

BLOOD : x10°3/mcL (4.6-11.0)

! 1 BLOOD .
Monocytes BLOOD 13.5 (1-10)
Lymphocytes BLOOD 31.8 { (15-41)

Three main types of lymphocytes: T, B, NK

B cells — (form:




WBC: NK CELLS

WBC BLOOD 4.6 x10”3/mcL (4.6-11.0)
Monocytes BLOOD 13.5 % (1-10)
Lymphocytes BLOOD 31.8 % (15-41)

Three main types of lymphocytes: T, B, NK

NK cells



WBC: LYMPHOCYTES IV

WBC BLOOD 4.6 x10”3/mcL (4.6-11.0)

Monocytes BLOOD 13.5 %

Lymphocytes BLOOD 31.8 %
Lymphocytosis (1) Lymphocytopenia ()

tion ' 1\




CORRECT USE OF CBC DATA

To make diagnoses, we then
frequently combine tests.

A 15 y.0. male presents with right lower
quadrant pain.

Patient’s temperature 1s 102°

No other history of i1llness.

White blood cell count 1s elevated.
Appendicitis 1s diagnosed




WBC DIFFERENTIAL

WBC Differential

» Identifies specific cell types that are present

— Neutrophils: primarily elevate with bacterial
infections.

« Segmented/Segs: mature neutrophils, right shift
« Bands/Stabs: immature neutrophils, left shift

— Lymphocytes: wviral infections

— Monocytes: fungal infections

— Eosinophils: allergic reactions, autoimmune diseases
— Basophils: blood cancers, hypothyroidism




Test name

WBC

RBC

HGB

HCT

MCV

MCH
MCHC
ROW

PLT
NEUT %
LYMPH %
MONO %
EOSINO %
BASO %
LUC %

nt: ABNORMAL DIFF CONSIST. [A

11/17/93 05:15

Result

9.3

-

| i

. . - "

O A LWNNLBOGDYD
=X

it - o - -

o r-uutog
WWwhN~=awmrn o
. . . . . [ o Y . .
D~ OoOO,ho -

units
K/ul
M/ul
g/dL
%
f1
uug
%
%
K/ul

Ll LT S

Ref. range
4.3 - 10.9
4.7 - 6.1

14 - 18
40 - 54
80 - 100
28 - 32
32 - 36

11.5 - 14.5

150 - 450
50 - 76
20 - 40

1 - 8
0 - 6
0 - 2
0 - 4

UTOMATED DIFF DESIGNATED BY %]

KEY: "L"=Abnormal low, "H"=Abnormal high, "*"«Critical value



TSSOV aner

WBC

RBC

HGB

HCT

MCV

MCH

MCHC
RDW

PLT

NEUT %
LYMPH %
MONO %
EOSINO %
BASO %
LUC %
SEGS
BANDS
LYMPHS
MONOS
PLT (ESTM)
ANISOCYTOSIS

- r~

units
K/ulL
M/uL
g/dL

£
uug

K/ulL

Ll L

Ll

Ref.
4.3
4.7

14
40

80 -
28 -

32
11.5
150

range

- 10.9

6.1
18

100
32
36

14.5



CBC AUTOMATED DIFF

CBC

WBC

RBC

HGB

HCT

MCV

RDW

MCH

MCHC

PLT
DIFFERENTIAL
METHOD

$ NEUT

% LYMPH

$ EOS

§ NEUT

# LYMPH

# EOS
PLATELET ESTIMATE
RBC MORPHOLOGY

» % % »

o+

-

+

-

0.5
3.15
10.1
29.0
92
16.2
32.1
34.8
45

MAN

15

84

1

0.1

0.4

0.0

2 TOS
ANISOCYTES 1+

4.5-11.0
4.30-5.90
13.9-16.3
39-55
80-100
11.5-14.5
25-35
31-37
140-440

40-76
24-44

0-5
1.73-7.13
1.15-4.75
0.05-0.43

TEARDROP CELLS OCCASIONAL

Th/cmm
Mil/cmm
g/dL

fL

g/dL
Th/cmm

Th/cmm
Th/cmm
Th/cmm



PLATELETS




PLATELETS I

Thrombocytosis (1) Thrombocytopenia (/)
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