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Table 1. Cases of examination
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Normal healthy control group 200
Male 100
Female 100

Patients group 210
Iron deficiency anemia 51
Aplastic anemia 15
Anemia of chronic Inflammation 24

Systemic lupus erythematosus 24
Acute blood loss 26
Duodenal ulcer bleeding 3
Esophageal varix bleeding 11
Gastric ulcer bleeding 10
Mallory Weiss tearing 2
Acute myelogenous leukenia 26
Acute lymphocytic leukemia 11
Chronic myelogenous leukemia 12
Megaloblastic anemia 5
Folate deficiency 1
Vitamine B'’deficiency 4
Hemolytic aemia 9
Myelophthisic anemia 4
Mpyelofibrosis 2
Bone marrow metastatic cancer 2
Multiple rhyeloma 27
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Table 2. RBC indices in normal healthy control group

~qY7 - WRF - HEE -

Indeces Male Female Total
(n=100) (n=100) (n=200)
RBC, 10*/cmm 476+34 422435 499444
Hb,9./dl 15.3+1.0 13.0+1.2* 14.241.6
MCV, 1l 94.6+3.5 90.8+7.2° 92.7+5.9
MCH., pg 32.0+ 1.4 30.7+4.0* 31.4+3.0
MCHC. 9./dI 34.0+0.7 34.1+0.8 34.0+0.7
RDW 12.8+0.6 13.2+2.1 13.0+1.5

Values are mean+S.D.
* P<O.001 vs male.
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Fig. 1. The correlation between MCV and MCH
in normal healthy control group.
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Fig. 2. The correlation between MCV and
MCHC in normal healthy control group.
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Fig. 4. The correlation between MCV and MCH
in hematologic disorders.
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in hematologic disorders.
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Table 3. RBC indices in hematologic disorders

A LR EERE L

No. MCV MCH MCHC RDW
€i)) (p) (g/dD)

I.D. A. 51 63.3+6.5 20.2+2.6 31.8+1.6 21.4+42.7
Aplastic anemia 15 108.3+8.5 36.0+9.9 35.4+1.4 15.7+0.8
Acute blood loss 26 93.5+7.1 31.9+2.5 33.9+1.2 15.2+1.6
Anemia of chr. inflamm. 24 78.1+3.6 29.1+1.7 32.6+1.9 14.9+1.4
A.M.L. 26 98.0+6.6 35.0+3.7 35.7+2.7 17.242.1
A.L.L. 11 97.9+46.9 34.0+2.8 34.8+2.3 16.9+1.9
C.M.L. /12 94.5+4.6 32.8+1.7 34.740.9 15.6+0.8
Megaloblastic anemia "5 130.4+8.5 45.1+2.8 34.6+1.1 21.543.7
Hemolytic anemia 9 110.4+7.9 37.2+4.1 35.4+2.1 21.3+3.1
Myelophthisic anemia 4 98.4+9.5 35.244.5 35.6+1.1 19.0+3.1
Multiple myeloma 27  94.844.8 32.8+2.8 34.4+1.4 14.4+1.4

Values are Mean+SD.

I.D.A. ' iron deficiency anemia.

Chr. inflamm.

A.M.L. acute myelogenous leukemia.
A.L.L. acute lymphocytic leukemia.
C.M.L. chronic myelogenous leukemia.

chronic Inflammation (systemic lupus erythematosus).

Table 4. Modified morphologic classification of anemic disorders based on RDW and MCV

High RDW Normal RDW
Low MCV HETEROGENOUS MICROCYTIC HOMOGENOUS MICROCYTIC
Iron deficiency anemia Anemia of chronic disorder
Normal MCV  HETEROGENOUS NORMOCYTIC HOMOGENOUS NORMOCYTIC
Acute myelogenous leukemia Acute blood loss
Acute lymphocytic leukemia Chronic myelogenous leukemia
Myelophthisic anemia Multiple myeloma
High MCV HETEROGENQUS MACROCYTIC HOMOGENOUS MACROCYTIC

Megaloblastic anemia
Hemolytic anemia

Aplastic anemia
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Fig. 7. The areas correlated with RDW and
MCV according to etiologic subclassified anemias.
A.A. | aplastic anemia, M.M. : multiple mye-
loma, C.M.L : chronic myelogenous Leukemia,
A.B.L : acute blood loss. A.L. : acute leukemia
M. A.  megaloblastic anemia, H.A.  hemolytic
anemia I.D.A ' iron deficiency anemia, chr.dis.
: chronic disorder.
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— Abstract—

Modified Classification of Anemia by RDW

Hyeong Ki Hwang, Myung Soo Hyun, Bong sup Shim

Department of Internal Medicine
College of Medicine, Yeungnam Universily
Taegu, Korea

The author obtained index of red cell volume distribution width(RDW) and other red cell
indices in 210 patients of various hematoncologic conditions and 200 healthy control group using,
an automated blood analyzer, Coulter Counter Model S—plus IL

This study performed to classify various etiologic anemia based on the MCV and RDW, to
evaluate availability to the differential diagnosis in korean anemic distoders somewhat different
from etiologies of anemias in foreginers.

In the most of cases, the increase or decrease of MCV were always combined the pararell
changes of MCH and MCHC. But the values of MCV and RDW were not correlated in control
group and patient group. So the terms of heterogenous of homogenous anemia were meaningful
morphologic classification than hypochromic or normochromic anemia.

The heterogenous microcytic anemia contained iron deficiency anemia. In heterogenous normoc-
ytic anemia, myelophthisic anemia, acute leukemia were contained. In heterogenous macrocytic
anemia, megaloblastic anemia, hemolytic anemia were contained. The homogenous microcytic
anemia was observed in anemia of chronic disorders. In homogenous normocytic anemia. acute
blood loss, chronic leukemia, muitiple myeloma were contained. The aplastic anemia was belo-
nged to homogenous macrocytic anemia.

The diagnostic significance of RDW in hemoglobinopathies is most importhant. But this study
was not contained hemoglobinopathies. Instead RDW was very helpful to differential diagnosis

of most common anemias, iron deficiency anemia and anemia due to chronic disorders in Korea.

Key Words : Anemia, RDW



