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There are two major causes of the anemia of cancer:

1. Chemotherapy, radiation therapy or surgery.

2. Anemias directly related to the cancer, which produces chemicals, such as cytokines, or anemias due to bone marrow infiltration by lymphomas or cancers. The cancers of anemia are affected by stimulation of the cellular immune system and inflammatory changes, which stimulate the production of chemicals called cytokines and affect both red cell production and survival. Several cytokines, including tumor necrosis factor (TNF), Interferon Gamma and Interleukin-1 (IL-1),can suppress bone marrow production (erythropoiesis) by affecting red cell production.

Approximately one-third of cancers have anemia, although, it is higher in lymphomas, genitourinary cancers and ovarian cancer-up to 50-60%. Hypoxia (low oxygen concentration) is associated with anemia, and this is regulated by erythropoietin production from the renal cortex. Erythropoietin is also produced in the liver under stress, and astrocytes in the brain can also produce some erythropoietin, which is protective against brain injury. In cancer-related anemias, there is also the shortening of the red cell life span, which is usually 120 days, to between 60 and 90 days.

The lifespan is also shortened in transfused red cells (hemolysis). Of note is that in anemia of cancer, there are similarities to the anemia of chronic diseases with a low serum iron and a low transferrin saturation and normal or elevated ferritin level and a low reticulocyte count. The red cells are normochromic

Thus, in summary, anemia of cancer is due to several causes:

1. A shortened red cell survival (hemolysis).
2. The activated immune system and macrophages, which produce cytokines, Interferon Gamma, IL-1 and tumor necrosis factor, which can affect and impair iron utilization, suppress bone marrow production of red cells, as well as reduce erythropoietin production, which results in a decreased marrow stimulation for production of red cells.

Hypoxia (a decrease in oxygen concentration) stimulates erythropoietin production. There is a factor HIF-1 alfa and HIF-1 beta, which are hypoxia-inducible factors from hypoxic cells. Recent reviews have developed new concepts in the role of hypoxia, which can potentially increase angiogenesis and, thus, tumor growth.

