In the first branch point of the classification of anemia, a
reticulocyte production index >2.5 indicates that hemolysis is most
likely. A reticulocyte production index <2 indicates either a
hypoproliferative anemia or maturation disorder. The latter two
possibilities can often be distinguished by the red cell indices, by
examination of the peripheral blood smear, or by a marrow
examination. If the red cell indices are normal, the anemia is almost
certainly hypoproliferative in nature. Maturation disorders are
characterized by ineffective red cell production and a low reticulocyte
production index. Bizarre red cell shapes—macrocytes or
hypochromic microcytes—are seen on the peripheral blood smear.
With a hypoproliferative anemia, no erythroid hyperplasia is noted in
the marrow, whereas patients with ineffective red cell production
have erythroid hyperplasia and an M/E ratio <1:1.

Hypoproliferative Anemias At least 75% of all cases of anemia are
hypoproliferative in nature. A hypoproliferative anemia reflects
absolute or relative marrow failure in which the erythroid marrow has
not proliferated appropriately for the degree of anemia. The majority
of hypoproliferative anemias are due to mild to moderate iron
deficiency or inflammation. A hypoproliferative anemia can result
from marrow damage, iron deficiency, or inadequate EPO
stimulation. The last may reflect impaired renal function, suppression
of EPO production by inflammatory cytokines such as interleukin 1,
or reduced tissue needs for O, from metabolic disease such as
hypothyroidism. Only occasionally is the marrow unable to produce
red cells at a normal rate, and this is most prevalent in patients with
renal failure. With diabetes mellitus or myeloma, the EPO deficiency
may be more marked than would be predicted by the degree of renal
insufficiency. In general, hypoproliferative anemias are characterized
by normocytic, normochromic red cells, although microcytic,
hypochromic cells may be observed with mild iron deficiency or long-
standing chronic inflammatory disease. The key laboratory tests in
distinguishing between the various forms of hypoproliferative anemia
include the serum iron and iron-binding capacity, evaluation of renal
and thyroid function, a marrow biopsy or aspirate to detect marrow
damage or infiltrative disease, and serum ferritin to assess iron



