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Case Report

WBC 9.5 H
WBC % 4
v NE 70.4 H 6.7
o LY 21.3 2.0
L MO 5.7 0.5
u EO 1.8 0.2
M BA 0.8 0.1
E RBC 4.91
HGB 14.8
HCT 40.6 L
DF1 MCY 82.6
MCH 30.1
RBC MCHC 36.5 H
5 H

RDW  16.
REL#
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Three Stages in the Development of Iron-Deficiency Anemia*

Stage I1: Stage I11:
Tests Reference range I Stage I : Iron-Deficient | Iron-Deficiency
ron Depletion . s :
Erythropoiesis Anemia
12-16 g/dL WNL 10-12 g/dL <10 g/dL
37-47 % WNL WNL 5
4.6-5.4 x 10%/pL WNL WNL +
N/N (size/color) N/N N/N to M/N M/N to M/H
Serum Iron 42-135 pg/dL WNL J d
TIBC 250-350 pg/dL WNL Normal to T Normal to T
% Saturation 20-55 % WNL d (<16%) ! (<16%)
Serum ferritin 40-160 pg/mL J $ J




- Ferritin: 5
- TIBC: 562
- Fe: 15
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Lead Poisoning

HETEROZYGOUS
a- OR B-THALAS-
SEMIA TRAIT

INDEX

Hemoglobin
MCV

RDW

FEP

Serum iron
TIBC
Ferritin

IrON

DEFICIENCY

Reduced
Reduced
Increased
Increased
Reduced
Increased
Reduced

Reduced
Reduced
Normal
Normal
Normal
Normal
Normal

LEAaD
POISONING

Normalf
Normalf
Normal
Increased
Normal
Normal
Normal

*MCYV denotes mean corpuscular volume, RDW red-cell dis-
tribution width, FEP free erythrocyte protoporphyrin, and TIBC
total iron-binding capacity.

TMay be decreased if the blood lead concentration is in excess
of 100 ug per deciliter.

Image 376 June 2013
Identify the arrowed object(s)
Hematology Proficiency Testing

Wadsworth Center
New York State Department of Health

Basophilic stippling is indicative of
disturbed erythropoiesis



Sidroblastic Anemia

Differential Diagnosis of Microcytic,
Hypochromic Anemias

RDW Serum TIBC Serum FEP
Iron Ferritin
Iron Deficiency Inc Dec Inc Dec Inc
Sideroblastic Inc Inc Norm Inc Dec
Anemia
Lead Poisoning Norm Norm Norm Norm Inc




Chronic Disease Anemia

Parameter Results

RBC v,av

Hb 11.4

HCT 32.2

MCV 79

MCH 29

MCHC 35 '
RDW-CV 18.5 o s ¢




Thalassemia
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HbF=8.0%

HbA2=2.8%
HbA=83.2%

Hb=13.4
MCV=g8.8
MCH=22.4

HbF=7.0%
HbA2=2.6%
HbA=90.4%

Hb=11.9
MCV=64.7
MCH=21.1

Volts

3393
HbF=100% Hb=6.8
HbA2=0% MCV=67.3
HbA=0% MCH=21.3
1125
100
v 075-:
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0.00 0.7 1.5%0 2.2% 3.00 3.7% 4.50

Time (min.)
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Megaloblastic
Anemia
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Parameter Results
RBC 6.39

Hb 16.8
HCT 48.6
MCV 76.1
MCH 26.3
MCHC 34.6
RDW-CV 13.8
RDW-SD 36
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Parameter Results <3
RBC 5.35

Hb 11.5

HCT 37.1

MCV 69.4

MCH 21.5

MCHC 31

RDW-CV 12.5

RDW-SD 33.1




S 50

Parameter Results

RBC 3.44

Hb 6.6

HCT 25.3

MCV 73.5

MCH 19.2

MCHC 26.1

RDW-CV 33.7

RDW-SD 87.8




Red Cell Distribution Width (RDW)

[“6]

Techniques 100
Calculation: 68.2 / ’\
RDW-CV = SDx28 / | 0| 0 \
MCV L1 McV L2 [fL]

RDW-SD = SD of RBC histograms=

z (V _ MCV)Z 100%
RBC
20%
S —|
RDW-SD

Application
-Determine anisocytosis
-Evaluate hypochromic microcytic anaemia




- 100% — -
MATH-1SD = 1 SD = width of the histogram, in

Frequency in which
a certain MCV value femtoliters, at approximately the 68.2% frequency
appears in the analysed
erythrocyte population /
15D
68.2% - = RDW-CV
MCV
20% — /l |‘< RDW-SD = histogram index at the 20% frequency level
| I |
50 100 150
MCV ()

Obtainment of RDW-CV, MATH-1SD and RDW-SD from erytbrocyte volume distribution bistogram (1 SD)
RDW-CV: coefficient of variation of red cell distribution width: ROW-SD): standard deviation of red cell distribution width; SD- standard deviation; MCV- mean corpuscular

volume.
DAL e MCV Jbis ¢ 78A Slgl 3 ;o RBC 41,8 gy sligy < RDW-CV 50357« Sl 3L glis)l )3 RBC ¢l 8 g2n by 29 ¢ RDW-SD @il ,5:) --05 JS&

RBC x 10%ml Red cell distribution width

100% / \
20th percentile 80th percentile

ROW /‘ '\\
L1 L2

75 80 85 920

100%

100%

t se2s% 4 _80th percentile - 20th percentile (L2~ L1)_
RDW-CV = (L2-L1)/ (L14L2) X 100%  ofal resus ROW = o, (s sy (90)

33,5 0 4ilons (4SD) comes JS 0 9 (1ISDX100MCV ) ovner 15A CV o‘,:él,;aﬂSRDw Coslone (5l g S S5 5 Db | 093 O gaVpe i B pma ) +-0V JSB






Y JLHD RDW w3810 of o oYU
Parameter Result
RBC 5.16
Hb 12.7
HCT 39.2
MCV 76.0
MCH 24.6
MCHC 324
RDW-CV 20.8
RDW-SD 59.2




b RDW o381 b of yoi oo
Parameter Results

RBC 6.0

Hb 11.0

HCT 36.7

MCV 61.2

MCH 18.0

MCHC 30.0

RDW-CV 16.2

RDW-SD 49.0
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Diagnosis
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Parameter Result
RBC 5.80
Hb 11.3
HCT 34.2
MCV 58.9
MCH 19.5
MCHC 33.0
RDW-CV 14.9
RDW-SD 33.6

PLT

-I
> 10

PLT Distrubiation
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Parameter Result
WBC 8700
RBC 8.0

Hb 16.2
HCT 54.5
MCV 64.9
MCH 19.3
MCHC 29.7
RDW-CV 14.4
PLT 429000




Iron Deficiency Anemia Cases




Case 1

- Ferritin: 5
- TIBC: 562
- Fe: 15
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MCH=Hb/RBC
MCHC=MCH/MCV=Hb/HCT
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Parameter Results
RBC 4.35
Hb 11.0
HCT 34.2
MCV 78.8
MCH 25.2
MCHC 32.1
RDW-CV 20.5
RDW-SD 55.1




- Fe: 17
- Ferritin: 34
- TIBC:350
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Parameter Result

RBC 5.76

Hb 14.4

HCT 44.5

MCV 77.3

MCH 25.1

MCHC 32.4

RDW-CV ?7?

RDW-SD ?7?




Parameter Result

RBC 5.76 ... doldf
Hb 14.4

HCT 44.5

MCV 77.3

MCH 25.1

MCHC 32.4

RDW-CV 28.2

RDW-SD 86.8




Hb 14.4

MCV 77.3

MCHC 32.4

RDW-SD 86.8
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Parameter Results
RBC 3.87
Hb 10.7
HCT 34.5
MCV 89.2
MCH 27.5
MCHC 30.8
RDW-CV 34.3
RDW-SD 122
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Schistocytes
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RBC With 3 Peaks
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Criteria for erythrocyte
anisocytosis quantification in blood smears
Anisocytosis 1+ 74 34

quantification

5%-25% of 25.1%-50% of > 50% of
Condition microcytes and  microcytes and  microcytes and
macrocytes macrocytes macrocytes

0erthrocytes 00 o0 colls 5110 100cells > 100 cells
e field

150 erythrocytes
per field 8to37cells  39t075cells  >75cells

100 enytiroc 51025 cells 26 to 50 cells > 50 cells
per field




