Group E  - What is the likely biochemical basis for this type of anemia?

The patient is displaying signs and symptoms of macrocytic anemia with correlating lab values of an increased MCV, decreased H/H and leukopenia. Macrocytic anemias are characterized by defective DNA synthesis that result in ineffective erythropoietin, manifested by unusually large stem cells (megalobalasts) in the marrow that mature in unusually large stem cells (macrocytes) in the circulation (Heuther & McCance, 2002).  In addition to an increase in size (diameter), the thickness and volume of the cell also increase.  Defective DNA synthesis is caused by deficiencies of vitamin B12 or folate, coenzymes that are required for nuclear maturation and the DNA synthetic pathway (Heuther & McCance, 2002). 

 The numbness of the arms and legs for the past month can be signs of a B12 deficiency (Brick, 2006) which could be suspicious of pernicious anemia, which is a type of macrocytic anemia. Pernicious means highly injurious or distructive and reflects the fact that this condition was once fatal. 
Red blood cell cannot reach maturation when Vitamin B12 is not absorbed in the gastrointestinal tract. Atrophic gastric mucosa fails to produce normal gastric secretions.   Parietal cells of the gastric glands secrete a glycoprotein called intrinsic factor, which combines with vitamin B12 in food and makes the B12 available for absorption by the gut.  Lack of the intrinsic factor causes diminished availability of vitamin B12 due to the faulty absorption of the vitamin (Guyton & Hall). Pernicious anemia develops slowly over years so that it is usually severe by the time the individual seeks treatment.  The median age for diagnosis is 60 years of age. The individual experiences the classic symptoms of anemia weakness, fatigue, parathesias of the feet and fingers, and difficulty walking.  Neurologic manifestations are the result of nerve demyelization. (Huether & McCance, 2002).  Thus, the lack of vitamin B12  contributing to the problems of numbness and tingling, can result in an increased risk for falls, impairing walking and balance (Pernicious, 2007) .
 Hypothyroid persons with anemia, particularly elderly persons, should also be checked for possible pernicious anemia. Individuals with hypothyroidism may become anemic due to inadequate stimulation of red blood cell development in the bone marrow; this type of anemia (as well as persistent feelings of fatigue) usually goes away after thyroid hormone treatment is begun (Iron, 2007).
It would also be important to investigate the patient’s thyroid levels through blood testing to evaluate if the replacement therapy given is adequate enough to keep the patient euthyroid.  If the patient were to continue to be hypothyroid the anemia problem can continue. 
Pernicious anemia can be associated with autoimmune conditions, particularly those that affect the endocrine system, including chronic autoimmune thyroiditis, diabetes, Addison disease, primary hyperparathyroidism, Graves disease, and myasthenia gravis (Huether & McCance, 2002).  The same genes that cause a vulnerability to development of Hashimoto's thyroiditis can cause vulnerability to pernicious anemia, so it is particularly important to look for in anemic individuals who have a history of Hashimoto's thyroiditis (ehealth, 2004).  This could be potentially suspected in this scenario.
Iron can decrease the absorption and efficacy of levothyroxine (Levoxyl®, Synthroid®) by forming insoluble complexes in the gastrointestinal tract (Brick, 2006).  If there is an iron deficiency in patients with anemia, the absorption of thyroid replacement medications could be affected as well. 
Besides macrocytic anemia, laboratory abnormalities include the presence of hypersegmented polymorphonuclear leukocytes on peripheral blood smear. The platelets are large. The MCV and RBC distribution width are typically elevated. Leukopenia and thrombocytopenia may occur, which would explain the findings in the case study of low WBC’s.  When anemia is present, bone marrow examination will show megaloblastic changes (Beers, 2000).
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