  

Running head: ANEMIA AND THROMBOCYTHEMIA 

   

   

   

   

   

   

   

   

   

   

   

A Review of Anemia and Thrombocythemia 

  

Group B: Bambi, Deanna, Kelly, Krista, Virginia, 

Athabasca University 

  

  

  

  

The following paper will focus on two areas.  The first will be the pathology of different types of anemia as well as a case study question. The second will be an overview of acute and chronic thrombocythemia and its pathological deficiencies.  

Pathology of Anemia

Macrocytic-normochromic anemias   

Macrocytic-normochromic anemias are identified by erythrocytes that are larger and contain a normal amount of hemoglobin (McCance & Huether, 2006). Defective DNA syntheses caused by deficiency of vitamin B12 or folate, results in ineffective erythropoiesis, and an increase in diameter, thickness, and volume of stem cells (McCance & Huether). Although DNA synthesis is altered, RNA replication and hemoglobin synthesis occur at normal rates (McCance & Huether). Disproportions between RNA and DNA become more obvious with each cell division, causing larger than normal cells with smaller than normal nuclei (McCance & Huether). Hemoglobin is increased in proportion to the size of the cell. A reduction of reticulocytes and erythrocytes also occurs as a result of ineffective erythropoiesis, further contributes to the anemia (McCance & Huether). Two types of macrocytic-normochromic anemia are pernicious anemia resulting from a vitamin B12 deficiency, and folate deficiency anemia resulting from folate deficiency (McCance & Huether). 

Microcytic-hypochromic anemias 
Microcytic-hypochromic anemias are identified by smaller erythrocytes and a lesser amount of hemoglobin (McCance & Huether, 2006). They result from disorders of iron metabolism, disorders of porphyrin and heme synthesis, and disorders of globin synthesis (McCance & Huether). 

· Iron deficiency anemia occurs when the demand for iron exceeds the supply (McCance & Huether). 
· Inadequate dietary intake, excessive blood loss result in iron deficiency anemia due to reduced hemoglobin synthesis (McCance & Huether). 

· Insufficient delivery of iron to bone marrow, or impaired use of iron in the bone marrow, caused by metabolic disorders also leads to iron deficiency anemia (McCance & Huether). 

· In Sideroblastic anemia there is no iron deficit, but a mitochondrial defect prevents the incorporation of iron into hemoglobin (University of Virginia, 2008). 

· Sideroblastic anemias can be hereditary, and caused by specific gene mutations, or acquired and caused by drugs and toxins (University of Virginia; McCance & Huether)
Normocytic-normochromic anemias 

Normocytic-normochromic anemias are identified by the destruction or depletion of normal mature or immature red blood cells (McCance & Huether, 2006). These types of anemias have different pathology, etiology, and morphologic characteristic (McCance & Huether). They include aplastic anemia, post hemorrhagic anemia, hemolytic anemia, sickle cell anemia, and anemia of chronic inflammation (McCance & Huether).

Aplastic anemia 

· Aplastic anemia is thought to be an autoimmune disorder that affects the hematopoietic stem cells (McCance & Huether). 

· In aplastic anemia the pluripotential stem cells fail to produce red blood cells, white blood cells, and megakaryocytes, hematopoietic stem cells and progenitor cells are deficient in number (University of Virginia, 2008). 

· Damage to stem cells may be caused by chemicals, infection, radiation, drugs, or immune mechanisms (University of Virginia, 2008) Interferon-gamma and tumor necrosis factor produced by T cells may suppress hematopoiesis and result in an aplastic state (McCance & Huether, 2006; University of Virginia, 2008).   

Anemia of chronic disease 

· Anemia of chronic disease does not have specific pathology. This anemia is associated with an underlying disease but does not present with associated iron deficiency, lack of B12 or folate deficiency. Anemia of chronic disease resolves once the underlying disease has been treated (university of Virginia, 2008). 

· The primary mechanism of anemia of chronic disease is decreased red blood cell production, the cause unknown. The most common underlying diseases are inflammation, infection, and malignancy (University of Virginia, 2008).   

Sickle cell anemia 

· Sickle cell anemia is a common hemoglobinopathy characterized by S shaped hemoglobin (University of Virginia, 2008). 

· A point mutation in the beta chain results in the combination of abnormal beta s-chains with normal a-chains; forming the abnormal hemoglobin S, seen in sickle cell anemia (University of Virginia, 2008). 

· The Sickle cell anemia hemoglobin is poorly soluble in low oxygen tension situations (these are the situations in which oxygen is released from hemoglobin) the result is the distorted, rigid and sickled red cells (University of Virginia, 2008). 

· In a person with sickle cell disease 100% of his hemoglobin is hemoglobin s. Most of these patients will suffer from sickle crises due to the abnormally shaped red blood cell. (University of Virginia, 2008).   

Hemolytic anemia 

· Hemolytic anemia may be inherited or acquired. Inherited hemolytic anemia is caused by cellular abnormalities, such as erythrocyte cell membrane or enzymes, and the hemoglobin structure and synthesis. Acquired hemolytic anemias are caused by extracellular deficits such as, infection, chemical agents, trauma, physical agents, or abnormal immune response (McCance & Huether, 2006). 

· Intravascular hemolysis occurs in the blood vessels or lymphoid tissues, and is caused by physical destruction of the red blood cells or complement mediated lysis (McCance & Huether). 

· Extravascular hemolysis occurs in the liver and spleen, and is caused by macrophage destruction, and by the mononuclear phagocyte system. Red blood cells that have altered cell membranes have difficulty with normal passage through the splenic network, rendering them more susceptible to phagocytosis and destruction by macrophages. Those coated with IgG are quite vulnerable (McCance & Huether, 2006). 

· In Autoimmune hemolytic anemia a persons own antibodies attack red blood cells (University of Virginia, 2008). Studies suggest the loss of recognition of RBC antigens, molecular mimicry, polycolonal cell activation of T's and B's, and disturbances in cytokines as mechanisms involved in autoimmune hemolytic anemias. (McCance & Huether, 2006). The antibody coated cell membrane becomes destroyed, usually in the spleen; the resultant cell is spherical (University of Virginia, 2008). These spherical cells are removed from the circulation by the spleen (McCance & Huether, 2008). 

· Autoimmune hemolytic anemia has two types, IgG/warm and IgM/cold. Warm type is best active at 37 degrees, and cold type at 4 degrees Celsius (University of Virginia, 2008). 

· Warm type is mediated by IgG autoantibodies against the cell membrane antigens of red blood cells (university of Virginia, 2008). 

· Cold type IgM antibodies bind to Red Blood Cells in cold exposed areas of the body, causing red blood cell agglutination and hemolysis. As red blood cells are warmed within the body the antibodies are lost and only C3 is left bound to the cell membrane (University of Virginia, 2008). The C3 allows for rapid phagocytosis by mononuclear phagocytes in the spleen and liver (McCance & Huether, 2008).   

Case Study Question   

Mr. D presents with fatigue. He had surgery for obesity about 1 year ago that involved bypassing part of his stomach and he has done well controlling his weight since then. He has also been on a prescription "antacid" for 9 months. After your investigations you find that Mr. D is anemic. 
What kind of anemia do you suspect Mr. D has?
    Mr. D is suffering from pernicious anemia. 
· Pernicious anemia is a form of megaloblastic anemia due to vitamin B12 deficiency 

· Intrinsic factor (IF) is necessary in order to absorb vitamin B12 

· Vitamin B12 is necessary for erythropoiesis 

· Mr D has been treated with antacid for nine months, which leads us to believe that he either has gastritis or ulcers 

· Individuals with chronic gastritis have a degeneration of gastric mucosa which leads to gastric atrophy and diminished secretion of intrinsic factor.  

· Pernicious anemia is associated with chronic gastritis because of the decrease in intrinsic factor and therefore a decrease in the absorption of Vitamin B12.  

(McCance and Huether, 2006) 

· Bariatric surgery is also a risk factor for pernicious anemia (wikipedia.org, 2008) 

Major Etiologies of Acute Thrombocythemia 

The four types of acute thrombocythemia are: 

1. Essential thrombocythemia  

2. Polycythemia vera 

3. Chronic myelogenous leukemia 

4. Agnogenic myeloid metaplasia 

· each is characterized by an overproduction of a different essential blood cell (Webmd.com,2008). 

· Myleproliferation- uncontrolled production of cells by bone marrow (CIGNA.com, 2008) 

Essential thrombocythemia 

· A proliferative clonal myleproliferative disorder. Caused by an alternation of a multipotent stem cell which results in excess platelet  production (greater than 600,000mm3) (McCance &Huether, 2006) 

· Merck Discusses the etiology of essential thrombocythemia as "typical clinical abnormality as a multipotent hematopoietic stem cell (Merck.com, 2005). 

· Caused by an overproduction of megakaryocytes (precursor blood platelet cells) (CIGNA.com,2008) 

· Platelets are essential to blood clotting 

· This usually occurs in women age 50 -70 years of age (Merck.com, 2005). 

· Most patients will be asymptomatic upon presentation. Minor bleeding may occur, clots in the arteries of the toes or fingers may lead to gangrene. Further investigation may reveal blocked arteries, enlarged spleen, bleeding from nose, gut or gums. (Webmd.com,2008) 

· In rare cases becomes progressive and develops acute leukemia or myelofibrosis (Webmd.com,2008). 

· Essential Thrombocythemia in children is either acquired or familial. Familial derives from varying heterogeneous disorders involving molecular abnormalities ranging from autosomal dominant, autosomal recessive, and  X-linked recessive. Two known nucleor mutations are: on the TPO gene and c-mpl (TPO) receptor gene. These mutations cause continuous signaling for egakaryocytic proliferation (Inoue, 2007).

  

Polycythemia vera   

· abnormally high concentrations of erythrocytes (WebMd.com, 2008).

  

 Chronic myelogenous leukemia   

· abnormally high concentrations of neutrophils or their precursor cells (granulocytes) (WebMd.com, 2008). 

· Recognized by the presence of the Philadelphia (Ph)-positive chromosomal abnormality and/or the evidence of a specific molecular marker, the disrupted protein kinase BCR/ABL (Brière, 2007). 

 Agnogenic myeloid metaplasia 

  

· The red blood cell changes to a tear shaped structure due to a problem in the marrow microenvironment. (WebMd.com, 2008). 

Major Etiologies of Chronic Thrombocythemia   

· Merck 2005, describes thrombocytosis as a secondary thrombocythemia. 

·   Secondary Thrombocythemia, the primary mechanism is increased platelet production and is usually above normal values, "platelet function is normal and the survival time is normal or decreased, many disorders will cause a reactive increase in platelets, including chronic inflammatory disorders, iron deficiency, malignant disease, acute hemorrhage and spleenectomy" (Smeltzer and Bare, 2004, p.911). 

· Secondary thrombocythemia can develop from "chronic inflammatory disorders, hemorrhage, iron deficiency, hemolysis or tumors (myeloproliferative disorders)" (Merck.com, 2005, heading thrombocytosis). 

· Myloproliferation disorders tend to have abnormalities with platelet aggregation, this will occur in approximately 50% of patients (Merck.com, 2005). 

· If these patients have severe arterial disease or prolonged immobility they may be at increased risk of thrombotic or hemorrhagic complications (Merck.com, 2005). 

· Some of the causes of thrombocytosis are  "chronic inflammation, rheumatoid arthritis, IBS, TB, Acidosis, Wegener’s granulomatosis, acute infection, hemorrhage, iron deficiency, hemolysis, Hodgkin’s lymphoma, non-Hodgkin's lymphoma, spleenectomy, myloproliferative and hematologic disorders: polycythemia vera, chronic myelocytic leukemia, sideroblastic anemia, myelodysplasia (5q-syndrome), idiopathic myelodysplasia" (Merck, 2005 Table 2 Causes of Thrombocytosis). 

  

Major Pathological Deficiency in Thrombocythemia   

· This condition reactive thrombocytosis may be secondary to iron deficiency anemia. 

· With iron deficiency, "the platelet count rarely exceeds 700 × 10^sup 3^/µL. Chronic inflammatory and infectious disorders that are commonly associated with an elevated platelet count include inflammatory bowel disease, connective tissue disorders, temporal arteritis, tuberculosis, and chronic pneumonitis" (Sanchez and Ewton, 2006 para 2).   
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