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Three Broad Classifications of Anemia

Anemia is defined as: “a reduction in the total number of erythrocytes in the circulation blood or a decrease in the quality or quantity of hemoglobin.” (McCance & Heuther, 2006, p. 927)

While there are several ways to classify anemia Morphologic is the most common method. The method of classification uses two main criteria that of the cell size, thus words ending in “cytic” and the hemoglobin content demarcated by words ending in “chromic”. (McCance & Heuther, 2006)

MCV- Mean corpuscular Volume

MCHC- Mean corpuscular hemoglobin concentration

Macrocytic-normochromic Anemia: AKA, Megoblastic Anemia (Normal MCHC, High MCV)


Macrocytic (erythrocytes that are large, abnormally shaped)


Normochromic (normal hemoglobin concentrations)

Patho: begins in the bone marrow stem cells with a disruption of DNA synthesis in the erythropoisis (generation of erythrocytes) this leads the stem cell to be large and is termed a megoblast. With the disruption to DNA the RNA of the cell is not effected thus the cell continue to produce the RNA mediated products of the cell such as hemoglobin (which is why there is normochromia) On the other hand the alteration in the DNA leads the cell to have a poorly encapsulated/developed nucleus and large cell body. With each differentiation of the cell this deformity becomes more marked.


The red cells, platlets and WBC’s that come form these megobalstic cells hace a decreased life span, and many are targeted by the by the bone marrow and killed due to their deformity. This causes an incleased cell death and heme digestion in the body and can be followed by markers such as LDH and indirect bilirubin. The digestion of cells also decreased the circulation volume of RBC’s thus further contributing to anemia.

Example:

· Pernicious anemia and B12 deficiency

· Folate deficiency

Microcytic-hypochromic Anemia: (low MCHC, low MCV)


Microcytic (very small red blood cell)


Hypochromic (contain less than normal amounts of hemoglobin)

Patho: result from 1.) alteration in iron metabolism 2.) porphyrin and hem synthesis changes 3.) change in globin synthesis. 

*most common is iron deficiency

Iron deficiency can be caused by poor diet, growth spurts, blood loss, and pregnancy. It is the most common eitiology of all anemia. Low iron may also exist when the delivery of iron is diminished, and therefore cannot get to the bone marrow to assist in the sythesis of red blood cells. 

Can be divided in to 3 stages:  (from McCance & Heuther, 2006)

Stage 1- bodies iron stored and depleted but hemoglobin content and RBC’ production is maintained

Stage 2- the transport of iron is affected, and RBC’s are produced that are deficient in iron.

Stage 3- decreased hemoglobin production.

Examples:

· Iron deficiency

· Thalsssemias 

· Anemia in chronic disease

Normocytic-normochromic Anemia: (normal MCV, normal MCHC) 


Normocytic (Red cells are of normal size)


Normochromic (there is a normal concentration of hemoglobin) 

Patho: This type of anemia is characterized by normal cells, normal hemoglobin concentration within the cell but a diminished number of cells.  The eitiology is differenct with each type and therefore each will be described very briefly. 

Examples;

· Aplastic anemia: characterized by pancytopinia which is a decrease or disappearance of all three types of cells. This can be due to bone marrow suppression.

· Primary AA (75%) is idiopathic

· Secondary AA (15%) is caused by known drugs or chemical/radiation exposures thus have a higher incidence in certain areas where know chemicals are not regulated.

· 5-10% AA are thought to be familial with many having defective telomerase RNA. 

** Pg 940 of McCance and Heuther has a table of drugs that may induce secondary AA.

· Hemolytic anemia: characterized by the rapid and premature destruction of RBC’s. causes can be related to (McCance & Heuther, 2006)

· Immune system mediated- transfusion reaction, autoimmune

· Traumatic hemolysis- prosthetic heart valve, uremia, DIC

· Infectious hemolysis- bacterial infection/ protezoal infection

· Drugs/toxic- chemicals or hemodialysis

· Physical hemolysis- burns/ radiation

· Structural defects (hereditary)- fragile erythrocytes

· Enzyme deficiencies (hereditary)- defieicency of metabolic enzymes

· Defects of globulin synthesis- sickle cell 

** all are form McCance and Heuther, 2006 p 943 table 26-6

Though each of the three broad categories encompass many forms of anemia, their individual pathophysiology and treatment guidelines, the morphologic broad categories help to define and interpret lab values that lead to diagnosis. The above information is  a description of the broad classifications of anemia. 
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