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INTRODUCTION TO ANEMIA

Anemia is not a "disease" on its own rather it is the effect of another underlying reason which leads to anemia development.  That is, something else has occurred first, which caused anemia to develop (as a consequence, or a feed back reaction).  In other words, anemia is a “sign” of another underlying pathologic process, which should be properly diagnosed and treated in order to treat the anemia.  Anemia results whenever there is a decrease in the oxygen delivery capacity (by the red blood cells) to various tissue cells (medically referred to as "tissue hypoxia").  There are many factors that can lead to tissue hypoxia (see erythropoiesis lecture).  In this lecture, factors related to the red blood cells themselves are considered.  In general, there are two reasons for such disturbance in the red blood.  One of them is contributed to qualitative abnormalities where there is a defect (abnormality) in the RBC’s function.  In this case, RBC numbers could be normal but the RBC's are defective and cannot carry oxygen properly leading to anemia development.  The other situation is of a quantitative nature.  That is, RBC’s numbers are very low leading to decreased oxygen delivery and to anemia development.  In certain conditions anemia can also arise due to quantitative and qualitative defects, simultaneously (i.e., the RBC's are defective and low in numbers).
From the quantitative point of view, anemia develops when there is a decrease (below the normal value) in one or more of the three RBC parameters; RBC count, hemoglobin, and/or hematocrit. 
Classification 

There are two main systems to classify anemia.  The Morphological system is one based on the morphological characteristics of RBC.  The other system, referred to as the Pathological system, is based on the pathological etiology leading to anemia development.  In this lecture, only the pathological system is discussed.  

Anemia is classified pathologically to two types:
1- Those caused by the presence of abnormal RBC's, i.e., blood contains defective RBC's (qualitative). 
2- Those caused due to decreased RBC mass (quantitative).

Qualitative defects

Under this classification, a group of anemias are included, all of which have abnormal structure and/or function of hemoglobin, whether in the heme (rare), or the globin part (more common).  These groups include anemias such as:

1- Defective iron metabolism known as Iron Deficiency Anemia (IDA).

2- Defective vitamin B12 and folic acid metabolisms (Pernicious anemia, and Megaloblastic anemia, respectively).

3- Abnormal globin chain synthesis (Hemoglobinopathies).

4- Decreased or absent synthesis of globin chains (Thalassemias).

5- Anemias caused by bone marrow failure (e.g., Aplastic anemia) and/or other systems (e.g., renal or endocrine systems).
Quantitative defects

These are the anemias caused by decreased Red Blood Cell Mass (RBCM).  They are classified to two major groups: 1- relative, or 2- absolute.

Relative anemia

It is a condition where RBCM is normal but the plasma volume is increased.  This naturally leads to a “dilution” effect on the total RBCM mimicking anemia.  Such anemia is seen in pregnancy, the introduction of vast amounts of fluids intravenously, or hyperproteinemia.

Absolute anemia

This anemia is caused due to a true decrease in RBC mass.  The decrease in red blood cells could be caused by: 1- decreased RBC production from the bone marrow, 2- normal production (from BM) but increased RBC destruction (or loss), or 3- decreased production with increased destruction, simultaneously.
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