Normal platelet levels fall between 140,000-340,000/mm3 (McCance, 2006).  Calgary Lab Services (2008) quotes their normal platelet range as 150,000-400,000/mm3 of blood.  Various measures exist to report CBC values, for example, Calgary Lab Services would reports their range of normal platelet count as 150-400 x 10E9/L, basically a different way of saying the same thing.  In Calgary, common practice is to simply report the beginning of the equation, for example, a normal platelet range would be considered from 140-400.

Abnormalities in platelet production can include thrombocythemia, an increase in the number of platelets, or thrombocytopenia, a decrease in the number of circulating platelets (McCance, 2006).
THROMBOCYTHEMIA ETIOLOGY
Thrombocythemia is a proliferative disorder that is caused by an alteration in the stem cells system that that develops blood cells (McCance, 2006).  The resulting elevated platelet counts may be in excess of 600.  Certain resources define thombocytosis as a platelet count above 600, and thrombocythemia as a count above 1000, but most literature sources have recently opted for all counts above 600 being termed thrombocythemia.
The exact mechanism for thrombocythemia is not well understood.  Platelet counts may normally rise in response to infectious or inflammatory conditions, or post splenectomy.  As well there are normal physiologic increases in platelet counts that are noted after exercise, postpartum, and after receiving epinephrine (McCance, 2006).  The WHO definition of thrombocythemia describes it as a proliferation of pluripotent stem cells that have a predominant magakaryocyte differentiation (Sanchez & Ewton, 2006).  Platelets are derived from fragmentation of megakaryocytes, thus it stands to reason that a proliferation in megakaryocytic stem cells may lead to a proliferation of platelets.  Along with the abnormal stem cell production, there is thinking that elevated platelet counts may also be due to production of plasma platelet-stimulating factor (Shuey, 1996).

Thrombocythemia may occur with many inherited conditions, illness, and physiologic states, including diseases similar to polycythemia vera and myelofibrosis.  Potential causes of thrombocythemia etiology include diabetes, iron deficiency anemia, malignancy, cirrhosis, heart disease, trauma, splenectomy, immobility, and childbirth (Tasota & Tate, 2001).  As well, certain diseases of the bone marrow may result in overproduction of platelets, such as CML.  In the case of splenectomy, the platelet count may increase as the spleen is responsible for the removal of platelets from the blood.
PRESENTATION OF THROMBOCYTOPENIA

In contrast, thrombocytopenia is defined as a platelet count below 100,000/mm3 of blood (McCance, 2006).  In Calgary, this would be reported as 100 x 10E9/L, or simply as a platelet count below 100.
Due to the increased risk of bleeding with lowered platelet counts, patients may present with:

· Petechiae:  pinpoint red spots on the skin, resulting from capillary bleeding into intradermal space 
· Ecchymoses: skin discoloration from the escape of blood from rupture blood vessels into the tissues

· Larger purpuric spots: red or purple discolorations under the skin, caused by bleeding underneath the skin (essentially petechiae are small purpuric bleeds, while echymoses are purpuric bleeds larger than 1cm)

· Frank bleeding from mucous membranes.  

· Severe bleeding may occur if platelet counts drop to extremely low levels (McCance, 2006)

Initial manifestations of thrombocytopenia include those listed above.  These symptoms may progress to major hemorrhage from mucosal areas, epistaxis (nosebleeds), hematuria (blood in the urine), menorrhagia (heavy/prolonged menstrual period), melena, and bleeding gums (McCance, 2006).  Internal bleeding is rarely a presenting sign of thrombocytopenia.  Initial platelet counts are often below 150 (McCance, 2006).

In idiopathic (or immune ) thrombocytopenia purpura (ITP), patients may present with petechiae, purpura, ecchymosis, bleeding from gingival, GI, GU, but have normal bleeding times and normal bone marrow findings (Shuey, 1996).  ITP may be considered a disease of pathological bleeding.  The process of ITP is recognized as being autoimmune in nature.

Thrombotic thrombocytopenia purpura (TTP) may present with vague symptoms, including fever, anemia, nausea, malaise, anorexia, diarrhea, weakness, and hematuria (Shuey, 1996).  TTP may be considered a disease of pathological clotting, as opposed to bleeding.  Clinical features may include fluctuating neurologic signs, such as headache, weakness, dysphasia, dementia, or seizures (Shuey, 1996).  Lab findings may include anemia, elevated reticulocyte counts, low haptoglobin levels, elevated LD, and hyperbilirubinemia (Shuey, 1996).  Clotting factors and fibrinogen levels remain normal.
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