stores. An iron stain of the marrow will determine the pattern of iron
distribution. Patients with the anemia of acute or chronic
inflammation show a distinctive pattern of serum iron (low), TIBC
(normal or low), percent transferrin saturation (low), and serum
ferritin (normal or high). These changes in iron values are brought
about by hepcidin, the iron regulatory hormone that is produced by
the liver and is increased in inflammation (Chap. 97). A distinct
pattern of results is noted in mild to moderate iron deficiency (low
serum iron, high TIBC, low percent transferrin saturation, low serum
ferritin) (Chap. 97). Marrow damage by drugs, infiltrative disease
such as leukemia or lymphoma, or marrow aplasia is diagnosed from
the peripheral blood and bone marrow morphology. With infiltrative
disease or fibrosis, a marrow biopsy is required.

Maturation Disorders The presence of anemia with an
inappropriately low reticulocyte production index, macro- or
microcytosis on smear, and abnormal red cell indices suggests a
maturation disorder. Maturation disorders are divided into two
categories: nuclear maturation defects, associated with
macrocytosis, and cytoplasmic maturation defects, associated with
microcytosis and hypochromia usually from defects in hemoglobin
synthesis. The inappropriately low reticulocyte production index is a
reflection of the ineffective erythropoiesis that results from the
destruction within the marrow of developing erythroblasts. Bone
marrow examination shows erythroid hyperplasia.

Nuclear maturation defects result from vitamin B4, or folic acid

deficiency, drug damage, or myelodysplasia. Drugs that interfere
with cellular DNA synthesis, such as methotrexate or alkylating
agents, can produce a nuclear maturation defect. Alcohol, alone, is
also capable of producing macrocytosis and a variable degree of
anemia, but this is usually associated with folic acid deficiency.
Measurements of folic acid and vitamin B, are critical not only in

identifying the specific vitamin deficiency but also because they
reflect different pathogenetic mechanisms (Chap. 99).

Cytoplasmic maturation defects result from severe iron deficiency
or abnormalities in globin or heme synthesis. Iron deficiency
occupies an unusual position in the classification of anemia. If the



