Group A: Brigitte, Jennifer, Lori, and Nkechi

Anemia

Anemia is a condition in which the blood has an abnormally low oxygen-carrying capacity. It is a symptom of some disorder rather than a disease in and of itself (Marieb, 1999). Its hallmark is blood oxygen levels that are inadequate to support normal metabolism. Anemic individuals can present with symptoms such as; fatigue, often pale, short of breath, and chilly. (Marieb, 1999, p. 659)

 The 3 broad classifications of Anemia are:

· Macrocytic-Normchromic Anemias

· Microcytic-Hypochromic Anemias

· Normocytic-Normochromic Anemias

MACROCYTIC-NORMOCHROMIC ANEMIA


This classification of anemia is often due to a lack of folate or B12 (McCance & Huether, 2006). The lack of folate, or B12 can result in a change in erythrocyte DNA synthesis resulting in megaloblasts (large stem cells). The megaloblasts are found in bone marrow. These megaloblasts continue to grow and develop as macrocytes (larger than normal erythrocytes). The term macrocytic-normochronic refers to larger than normal cells, but normal amounts hemoglobin (McCance & Huether, 2006)

There is a direct correlation between macrocytic-normochronic anemia and alcohol and some drug consumption. Excessive alcohol intake has a direct effect on folate levels, as seen in unit one with Mr C.

A subtype of macrocytic-normochronic anemia is pernicious anemia. This is caused by a B12 deficiency. The absorption of B12 is reduced due to a lack of intrinsic factor (IF). Chronic strophic gastritis can impede the production of IF (McCance & Huether, 2006)

MICROCYTIC-HYPOCHROMIC ANEMIA

     
Microcytic-Hypochromatic anemias are much different then macrocytic-normochromic anemias. They are characterized by smaller than normal cells (microcyetes), with a decrease amount of hemoglobin (hypochromia)(McCance & Huether, 2006). The process in which cells are produced is affected, and this therefore leads to smaller than normal cells. McCance and Huether (2006) attribute this to disorders of heme synthesis, globin synthesis, disorders of porphyrin and iron metabolism. Specific disorders include iron deficiency anemia, sideroblastic anemia, and thalassemia. (McCance & Huether, 2006, p. 933)

NORMOCYTIC-NORMOCHROMIC ANEMIA                           

Are characterized by erythrocytes that are relatively normal in size and hemoglobin content but insufficient in number (McCance & Huether 2006, p. 939). Anemias have no common etiology, pathologic mechanism, or morphologic characteristics (McCance & Huether, p. 939). 

Contrary to both microcytic-hypochromic and macrocytic-normochronic, normocytic-normochromic anemias are not characterized by abnormal cell size. This anemia is characterized by abnormal cell shape (McCance & Huether, 2006). 

The braking open of red blood cells is referred to as hemolysis, this results in the change of the erythocytes. Bone marrow damage, as well as blood loss can also result in normocytic-normochromic anemia. As we know, red blood cells, platlettes and white blood cells are all developed in bone marrow, therefore a change in bone marrow will lead to a change in the production of red blood cells (McCance & Huether, 2006).
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 The different types of normocytic-normochromic anemia are:

	Aplastic anemia
	Occurs when there is damage to the bone marrow which results in a slowing or stopping of the production of erythrocytes

	Posthemorrhagic anemia
	Caused from an abnormal loss of blood

	Hemolytic anemia
	The destruction of mature erythrocytes in circulation

	Anemia of chronic disease
	Caused by an increase in the demand for new erythrocytes

	Sickle cell anemia
	Dysfunction of hemoglobin synthesis resulting in abnormally shaped erythrocytes (Huff, 2007)


3 main causes of Anemia

1. 
An insufficient number of red blood cells. Conditions that reduce the red blood cell count include blood loss, excessive destruction of red blood cells and bone marrow failure.

· Hemorrhagic Anemia: results from blood loss. In acute hemorrhagic anemia, blood loss is rapid; it is treated by blood replacement.

· Hemolytic Anemia: in this type of anemia, erythrocytes rupture, or lyse prematurely. Hemoglobin abnormalities, transfusion of mismatched blood, and certain bacterial and parasitic infections are all possible causes.

· Aplastic Anemia: results from destruction or inhibition of the red marrow by certain bacterial toxins, drugs, and ionizing radiation. Because marrow destruction impairs formation of all formed elements, anemia is just one of its signs. Defects in blood clotting and immunity are also present (Marieb, 1999).

2. Decreased Hemoglobin Content: in this case, hemoglobin molecules are normal, but erythrocytes contain fewer than the usual number, a nutritional anemia is always suspected.

· Iron deficiency Anemia is generally a secondary result of hemorrhagic anemia, but also results from inadequate intake of iron-containing foods and impaired iron absorption.

· Pernicious Anemia: is due to a deficiency of vitamin B12. Because meats, poultry, and fish provide problem except for strict vegetarians, a substance called intrinsic factor, produced by the stomach mucosa, must be present for vitamin B12 to be absorbed by the intestinal cells. In most cases of pernicious anemia, intrinsic factor is deficient.

3. 
Abnormal Hemoglobin: Production of abnormal hemoglobin usually has a 

genetic basis, 2 such examples  thalassemia and sickle-cell anemia, can be serious, incurable, and sometimes fatal. 

· Thalassemia: are typically seen in people of Mediterranean ancestry, such as Greeks and Italian. One of the globin chains is absent or faulty and the erythrocytes are thin, delicate and deficient in hemoglobin. The RBC count is generally less than 2 million cells per cubic millimeter. In most cases the reduced RBC count in not a major problem and no treatment is required. Severe cases require monthly blood transfusions (Marieb, 1999).

· Sickle cell Anemia: the havoc caused by the abnormal hemoglobin formed, hemoglobin S (HbS), results form a change in just one of the 287 amino acids in a beta chain of the globin molecule. This alteration causes the beta chains to link together to form stiff rods under low –oxygen conditions, and as a result, hemoglobin S becomes spiky and sharp. This, in turn, cause the RBC to become crescent shaped. The stiffened erythrocytes rupture easily and tend to dam up in small blood vessels. This interferes with oxygen delivery, leaving the victims gasping for air and in extreme pain (Marieb, 1999).

Sickle cell anemia occurs chiefly in black people who live in the malaria belt of Africa and among their descendants (Marieb, 1999).

THROMBOCYTHEMIA

Thrombocythemia is a myeloproliferative disorder, which is defined as rapid multiplication of platelets, taking place in the bone marrow (Merck Manual, 2003, pgs. 887, 928) with a platelet count of more than 600,000/mm3 (McCance & Huether, 2006, pg. 983).  


There are two types of thrombocythemia, essential and secondary. Essential thrombocythemia (ET) occurs when multipotent stem cells are altered, causing platelet production to increase significantly with no known cause, and no exclusive diagnostic test available. ET is characterized by hyperplasia of megakaryocytes within the bone marrow, and an effected patient may have an enlarged spleen. (McCance & Huether, 2006, pg. 983) Secondary thrombocythemia (thrombocytosis) is caused by an increase in erythropoietin as it stimulates the production of red blood cells (Merck Manual, 2003, pg. 929). Thrombocytosis may develop secondary to chronic inflammatory disorders such as inflammatory bowel disease, TB, and sarcoidosis, acute infection, hemorrhage, iron deficiency, hemolysis, tumors that include cancer, Hodgkin lymphoma, and non-Hodgkin lymphoma, or surgeries such as splenectomy. Myeloproliferative and hematologic disorders may also cause thrombocytosis that include chronic myelocytic leukemia, sideroblastic anemia, and myelodysplasia. Thrombocytosis does not usually raise the threat of thrombotic or hemorrhagic complications unless the patient is immobilized for a period of time or has severe arterial disease. The underlying cause of thrombocytosis is typically diagnosed with patient history, a physical examination, or radiologic or blood testing. Platelet count is generally less than 1,000,000/μL and usually treatment of the underlying cause balances platelet count back to normal. (Merck Manual online, 2008) Another rare type is familial essential thrombocythemia, which is inherited in an autosomal dominant pattern (McCance & Huether, 2006, pg. 983). 


The presentation of thrombocythemia may be assymptomatic, arterial thrombosis, and deep vein thrombosis, essentially the blockage of blood vessels that will eventually lead to a stroke or myocardial infarction. With the presence of a blockage signs include; tingling in the extremities, headaches, dizziness that may occur along with nosebleeds, easy bruising, potential bleeding in the digestive tract displayed as hematemesis, melena, or frank blood in the stool.  With the dysfunction in the platelets, hemorrhage and thrombosis are the major complications that occur with thrombocythemia.


The treatment of thrombocythemia is the use of myelosuppressive agents to reduce platelet formation, which has a questionable long-term use in its effects to the occurrence of other myelodysplastic disorders according to McCance and Huether (2006).  Other treatment options include Interferon as it only effects and depletes the platelets, not white or red blood cells.  Anagralide is also a treatment option as it reduces megakaryocyte (platelets are derived from these cells) development and size (Canadian Pharmacists Association, 2006, pg. 70). If pharmacological interventions are unsuccessful, plateletphoresis is used as a last resort and includes the removal of platelets from the withdrawn blood and then the platelet-expended blood is then transfused back to the body. A cause for worry for those diagnosed with thrombocythemia is the change of it progressing to acute myelogenous leukemia, 3.5 percent, or myelofibrosis, 8 percent.  The above treatment options are available to assist in the treatment, not cure, of thrombocythemia.
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