INCREASED BILIRUBIN PRODUCTION
Hemolysis Increased destruction of erythrocytes leads to increased
bilirubin turnover and unconjugated hyperbilirubinemia; the
hyperbilirubinemia is usually modest in the presence of normal liver
function. In particular, the bone marrow is only capable of a
sustained eightfold increase in erythrocyte production in response to
a hemolytic stress. Therefore, hemolysis alone cannot result in a
sustained hyperbilirubinemia of more than ~68 pmol/L (4 mg/dL).
Higher values imply concomitant hepatic dysfunction. When
hemolysis is the only abnormality in an otherwise healthy individual,
the result is a purely unconjugated hyperbilirubinemia, with the
direct-reacting fraction as measured in a typical clinical laboratory
being £15% of the total serum bilirubin. In the presence of systemic
disease, which may include a degree of hepatic dysfunction,
hemolysis may produce a component of conjugated
hyperbilirubinemia in addition to an elevated unconjugated bilirubin
concentration. Prolonged hemolysis may lead to the precipitation of
bilirubin salts within the gallbladder or biliary tree, resulting in the
formation of gallstones in which bilirubin, rather than cholesterol, is
the major component. Such pigment stones may lead to acute or
chronic cholecystitis, biliary obstruction, or any other biliary tract
consequence of calculous disease.

Ineffective Erythropoiesis During erythroid maturation, small
amounts of hemoglobin may be lost at the time of nuclear extrusion,
and a fraction of developing erythroid cells is destroyed within the
marrow. These processes normally account for a small proportion of
bilirubin that is produced. In various disorders, including thalassemia
major, megaloblastic anemias due to folate or vitamin B, deficiency,
congenital erythropoietic porphyria, lead poisoning, and various
congenital and acquired dyserythropoietic anemias, the fraction of
total bilirubin production derived from ineffective erythropoiesis is
increased, reaching as much as 70% of the total. This may be



