GroupC. Unit 7:The Hematologic System. Anemia. Polycythemia. Thrombocytopenia Etiology
Anemia means “without blood," is qualitative or quantitative decrease of hemoglobin or reduction of the number of erythrocytes. There are three main classes of anemia resulting from: 1. impaired hematopoiesis (red blood cell production), 2. chronic or acute hemorrhage, 3. increased hemolysis (erythrocyte destruction). These three can be as a combination (Anemia, 2008).

“Anemia is the most common disorder of the blood. There are several kinds of anemia, produced by a variety of underlying causes. Anemia can be classified in a variety of ways, based on the morphology of RBCs, underlying etiologic mechanisms, and discernible clinical spectra, to mention a few.”(Anemia, 2008, p.1). The more often used classification is morphologic which considers size of erythrocytes and amount of cell hemoglobin (McCance, K., & Huether, E., 2006). 

In  Diagnostic and Laboratory Test Reference (2005) Pagana ,K., & Pagana, T., present categorization of anemia according to RBC indices (Normocytic- normal RBC size, Normochromic- normal hemoglobin content, Microcytic- small RBC size. Hypochromic – decreased hemoglobin content, Macrocytic – large RBC size).  
Normocytic, normochromic anemia is present when iron deficiency (early), chronic illness, acute blood loss, aplastic anemia, acquired hemolytic anemias occur. Microcytic, hypochromic anemia can be caused by iron deficiency (late), thalassemia, lead poisoning. Microcytic , normochromic anemia results from renal disease ( erythropoietin loss). Macrocytic, normochromic anemia can be caused by vitamin  B12 or folic acid deficiency, Hydantoin ingestion, chemotherapy. (Pagana, K., & Pagana ,T., 2005).   

Anemia leads to hypoxia (lack of oxygen) in tissue. “Since all human cells depend on oxygen for survival, varying degrees of anemia can have a wide range of clinical consequences Anemia goes undetected in many people, and symptoms can be small and vague.” (Anemia,2008, p.1). Most common symptoms of anemia are a feeling of weakness or fatigue, general malaise and poor concentration ability.  (Anemia, 2008). Having chronic anemia, human body can slowly became use to low level of hemoglobin and no clinical symptoms will appear (asymptomatic anemia). Severe anemia often is manifested by disturbances of respiratory, cardio-vascular and hematologic systems (shortness of breath, decreased BP).Body’s compensatory mechanisms include: increased cardiac output, venous return, and stroke volume, decreased blood viscosity (McCance, K., & Huether, E., 2006).
Clinical symptoms are pallor (pale skin, mucosal linings and nail beds) for moderate or severe anemia, but it is not always present. “Pica, the consumption of non-food such as dirt, paper, wax, grass and hair, may be a symptom of iron deficiency, although it occurs often in those who have normal levels of hemoglobin. Chronic anemia may result in behavioral disturbances in children as a direct result of impaired neurological development in infants, and reduced scholastic performance in children of school age.”(Anemaia, 2008, p1) 
Polycythemia
“Polycythemia is an increase in RBC production and exists in two forms: relative polycythemia and absolute.” (McCance, K., & Huether, E., 2006, p.948). Different kind of dehydration can cause relative polycythemia. “Primary polycythemia often called polycythemia vera (PCV), polycythemia rubra vera (PRV), or erythremia, occurs when excess red blood cells are produced as a result of an abnormality of the bone marrow. Often, excess white blood cells and platelets are also produced. Polycythemia vera is classified as a myeloproliferative disease (Polycythemia vera, 2008, p.1)
Secondary polycythemia characterized by an increase of erythropoietin caused by chronic hypoxia or erythropoietin secreting tumors (McCance, K., & Huether, E., 2006).

Symptoms. “Patients with polycythemia vera are often asymptomatic. A classic symptom of polycythemia vera is generalized itching, particularly after exposure to warm water, which may be due to abnormal histamine release or prostaglandin production. Such itching is present in approximately 40% of patients with polycythemia vera.Gouty arthritis may be present in up to 20% of patients. Peptic ulcer also common in patients with polycythemia vera; the reasons for this are unclear, but may be related to an increased susceptibility to infection with the ulcer-causing bacterium H.pylori.( (Polycythemia vera, 2008, p.1).
 A classic symptom of polycythemia vera is erythromelalgia. It is a sudden, severe burning pain in the extremities with appearance of a reddish or bluish coloration of the skin. It results from increased platelet count which form small blood clots in the vessels of hand and feet.( Polycythemia vera, 2008). Clots formation is the most severe complication of polycythemia.( McCance, K., & Huether, E., 2006). 

Thrombocytopenia is a condition when thrombocytes count in blood is below 100,000 per ml. A normal platelet count ranges from 150,000 and 450,000 per mm3 ( McCance, K., & Huether, E., 2006).   
“Often, low platelet levels do not lead to clinical problems; rather, they are picked up on a routine full blood count (or CBC, complete blood count) ). Occasionally, there may be bruising, particularly purpura in the forearms, nosebleeds and/or bleeding gums. It is vital that a full medical history is elicited, to ensure the low platelet count is not due to a secondary process. It is also important to ensure that the other blood cell types red blood cells, and white blood cells, are not also suppressed”. (Thrombocytopenia, 2008, p.1).

Diagnosis of thrombocytopenia is based on CBC, erythrocyte sedimentation rate, vitamin B12 and folic acid level, liver enzymes, renal function tests and peripheral blood smear. For differential diagnosis (when cause is unclear) bone marrow biopsy needs be taken to verify either decreased production or peripheral destruction is a cause of thrombocytopenia.  (Thrombocytopenia, 2008).
Etiology. Decreased platelet counts can be due to a number of disease processes cause decreased production: 
vitamin B12 or folic acid deficiency, 
leukemia or myelodysplastic syndrome, 
decreased production of thrombopoietin by liver, 
sepsis (viral or bacterial), Dengue fever (direct infection of bone marrow), 

immune thrombocytopenic purpura,  
Hereditary syndromes 
· Congenital Amegakaryocytic Thrombocytopenia (CAMT) 
· Thrombocytopenia absent radius syndrome 
· Fanconi anemia 
· Bernard-Soulier syndrome, associated with large platelets 
· May-Hegglin anomaly, the combination of thrombocytopenia, pale-blue leuckocyte inclusions, and giant platelets 
· Grey platelet syndrome 
· Alport syndrome 
Increased destruction 

· idiopathic thrombocytopenic purpura (ITP) 
· thrombotic thrombocytopenic purpura (TTP) 
· hemolytic-uremic syndrome (HUS) 
· disseminated intravascular coagulation (DIC) 
· paroxysmal nocturnal hemoglobinuria (PNH) 
· antiphospholipid syndrome 
· systemic lupus erythematosus (SLE) 
· post transfusion purpura 
· neonatal alloimmune thrombocytopenia (NAITP) 
· Splenic sequestration of platelets due to hypersplenism 
· Dengue fever has been shown to cause shortened platelet survival and immunological platelet destruction 
· HIV  (Thrombocytopenia, 2008)

Medication-induced.  The most common drugs are: Heparin, Valproic acid, Quinidine, Abciximab, Sulfonamide antibiotics, Interferons, Measles-mumps-rubella vaccine, Glycoprotein inhibitors, Clopidogrel, Vancomycin, Heparin. (Thrombocytopenia, 2008). 
“Heparin-induced thrombocytopenia is defined as a decrease in platelet count during or shortly following exposure to heparin. Two different types of HIT are recognized. The first, HIT type I is a benign form not associated with an increased risk of thrombosis. The mechanism of HIT type I is still unknown but it is likely to be non-immune, probably related to its platelet pro-aggregating effect. This form of HIT affects up to 10% of patients under treatment with heparin and is characterized by a mild and transient asymptomatic thrombocytopenia (rarely less than 100,000 platelets/μL) that develops early (usually within the first two days of starting heparin) and disappears equally quickly once the heparin is withdrawn. The second form of HIT, HIT type II, is immune-mediated and associated with a risk of thrombosis. It has recently been proposed that the term "HIT type I" be changed to "non-immune heparin associated thrombocytopenia" and that the term "HIT type II" be changed to "HIT" to avoid confusion between the two syndromes.”(Franchini, 2008, p.1).
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