What are the major etiologies of acute and chronic leukemia and what is the major pathologic deficiency in these diseases?

Etiology 
Although the basic cause of leukemia is unknown, Genetic predisposition and environmental factors appear to play a role. Chronic leukemia’s are more common in older people, whereas acute leukemia’s occur primarily in children and younger adults. Acute lymphocytic leukemia (ALL), the most common childhood cancer, usually begins between the ages of 2 and 5 years and constitutes 80% of childhood leukemia cases. The cause in children has not been established. Acute myelogenous leukemia (AML) is common in adults. Familial leukemia’s are rare, but a higher incidence of leukemia appears to occur in siblings of affected children, with the incidence increasing to 20% in monozygotic (identical) twins. Individuals with chromosomal abnormalities such as Down syndrome appear to have a twentyfold increased incidence of acute leukemia. 

Environmental factors include: exposure to high doses of ionizing radiation.( with manifestations of leukemia occurring years later) ,chemicals (e.g., benzene, arsenic, pesticides, chloramphenicol, phenylbutazone, antineoplastic agents) are being implicated with increased frequency, particularly the alkylating agents. There also appears to be an association of leukemia, particularly ALL, with chromosomal abnormalities, particularly translocations; this factor is evident in the increased incidence of leukemia in children with Down syndrome. The likelihood of leukemia increases in patients treated with both radiation and chemotherapy. Also interesting is the fact that many adults with chronic myeloblastic leukemia have the Philadelphia chromosome (#22), a specific abnormal chromosomal translocation that serves as a marker in the diagnosis of chronic myeloblastic leukemia. 

 Pathologic deficiency 
With leukemia’s one or more of the leukocyte types are present as undifferentiated, immature, non-functional cells that multiply uncontrollably in the bone marrow, and large quantities are released as such into the general circulation ,when the numbers of leukemic cells increase they infiltrate the lymph nodes, spleen, liver, brain, and other organs. The proliferation of leukemic cells in the bone marrow suppresses the production of other normal cells, leading to anemia, thrombocytopenia, and a lack of normal functional leukocytes. 

The crowding of the bone marrow causes severe bone pain owing to pressure on the nerves in the rigid bone and the stretching of the periosteum. As the malignancy progresses, the increased numbers of leukemic cells cause congestion and enlargement of lymphoid tissue, lymphadenopathy, splenomegaly, and hepatomegaly.Acute leukemia’s are characterized by a high proportion of very immature, non-functional cells (blast cells) in the bone marrow and peripheral circulation; the onset usually is abrupt, with marked signs and complications. Chronic leukemia’s have a higher proportion of mature cells (although they may have reduced function), with an insidious onset, mild signs, and thus a better prognosis.
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