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Red Blood Cells (RBCs) or Erythrocytes
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Complete Blood Count

1) Overview: The Complete Blood Count (CBC) or Automated Blood Count is
a laboratory element of the blood.

The CBC is routinely performed with an automated instrument . The CBC provides

detailed information on RBCs, white blood cells, and platelets.

2) Measured Values: Seven values relating to RBCs are reported on CBC,
including Hb, RBCs count, Mean Corpuscular Volume (MCV), Hematocrit
(Hct), Mean Corpuscular Hemoglobin (MCH), Mean Corpuscular
Hemoglobin Concentration (MCHC), and Red Blood Cell Distribution
Width (RDW). The Hb, Hct, and RBCs count provide quantitative Information
about RBC compartment. The MCV, MCH, MCHC, and RDW are calculated
from the directly measured values.

1- The Hb is a direct measure of the concentration of Hb in gram per deciliter .Hb

is the most accurate and reproducible value to describe and monitor anemia.

2-The Hct is the Volume of RBCS expressed as a percentage of whole blood
volume.The Hct reported by an automated blood count is a calculated Hct because
of plasma trapping during centrifugation.

3-The RBCs Count is a direct measure of the number of RBCs (x10%2per liter).

4-The MCV is a direct measure of Mean RBC Volume in femtoliter (1fl=10"°L).The

MCYV is obtained by dividing the Hct by RBC count.

For example, in a patient with an Hct of 45% and an RBC count of 5x10%%cells/L,

the MCV equals:

0,45
50 x 1012
The normal range of MCV is 80-100 fl.

=90 x 10715 = 901
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5-The MCH is calculated by dividing the Hb by RBC count and is expressed in
picograms (pg).

The normal range is 27-31pg.
The MCH is a calculated value: It is linearly correlated with MCV and provides little
additional diagnostic information.
6-The MCHC is a value calculated by dividing Hb by the Hct and is expressed in
grams per deciliter.
The normal range is 32-36g/dl.

Hypochromia is detectable when the MCHC is below 31g/dl.

MCHC may be increased in disorders characterized by membrane loss (e.g.,
hereditary spherocytosis) or cellular dehydration (e.g., Hb C disease). The MCHC is
not usually clinically useful.
7-The RDW is a statistical value describing the coefficient of variation of the MCV,

according to this formula:

standerd deviation of MCV

RDW =
McCV

This value is calculated from directly measured MCV.
The RDW is especially useful in the subclassification of anemia when used in

conjunction with the MCV.
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Adult Reference Ranges for Red Blood Cells
Measurement (units) Men Women
Hemoglobin (g/dL) 13.6-17.5 11.5-15.5
Hematocrit (%) 40-52 3648
Red cell count (106 /nL) 4.5-6.5 4-5.6
Reticulocyte count (%) 0.2-2
Mean cell volume (fI) MCV 80—-100
Mean corpuscular hemoglobin (pg) MCH 27-31
Mean corpuscular hemoglobin concentration (g/dL) MCHC 32-36
RBC distribution width 11-16
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