25. Leukemias - etiology and pathogenesis, lymphoma, myeloma

Leukemias - malignant neoplasms of the hematopoietic stem cells, diffuse replacement of bone marrow with immature neoplastic cells distributed usually also in blood
- leading cause of death in children aged 3 to 14
- classified according to the predominant cell type - lymphocytic or myelocytic and whether the condition is acute or chronic

Etiology
- not known in all cases
- high incidence after irradiation (Hiroshima, Nagasaki - atomic blasts, Tchernobyl - nuclear power-station catastrophe)
- exposure to benzene and some other chemicals and drugs - e.g. ATB chloramphenicol
- after chemotherapy (cytostatics) of some other primary tumor
- in association with some chromosomal abnormalities - Down's sy, Klinefelter's sy etc.
- very frequent in chromosomal aberrations - usually translocations - e.g. Philadelphia chromosome (translocation from chromosome 22 to 9) - in 90% of people with chronic myeloid leukemia (CML)
- viral etiology - suspected e.g. EBV, CMV 

Pathogenesis and clinical manifestations
- some characteristics are quite specific for particular type of leukemia, but the majority of them are non-specific - such as anemia and thrombocytopenia due to bone marrow depression (infiltration)

Acute leukemias - more frequent in children and adolescents
- sudden onset with critical decrease of immunity and bone marrow depression
- pancytopenia, lymphadenopathy, splenomegaly, hepatomegaly
- fatigue, pallor, weight loss, repeated infections, bleeding disorders, bone tenderness and pain, bone fractures
- CNS involvement - headache, nausea, vomiting, cranial nerve palsies
- leukostasis - number of blasts in peripheral blood over 100,000/ml - circulatory problems - leukapheresis (removal of blasts from blood) is necessary
- in chemotherapy "tumor lysis syndrome" appears = hyperkalemia, hyperphosphatemia, hyperuricemia, hypocalcemia, hypomagnesiemia and acidosis develops

Chronic leukemias - mainly in adults
- because of insidious onset may only be discovered during a routine medical examination
- bleeding disorders, anemia
- in CML blast crisis is critical
- in CLL "Hairy cell leukemia" represents rare malignant variant

Lymphomas
- malignant neoplasms of cells native to lymphoid tissue (lymphocytes, histiocytes)

Hodgkin lymphoma
- belongs among the most curable neoplasms
- high probability of viral etiology
- lymph distribution → painless lymhadenopathy (adenomegaly)
- cell-mediated immunodeficiency
- fatigue, loss of weight
- "febris undulans", night sweating

Non-Hodgkin lymphomas
- highly malignant
- unknown etiology - EBV?? Burkitt lymphoma, in acquired immunodeficiencies
- hypogammaglobulinemia - infections
- hematological spread
- infiltration of organs with malfunctioning

Multiple myeloma
- plasma cell cancer of the osseous tissue
- abnormal clone of plasma cells - mainly IgG and IgA type
- proliferation of plasma cells erode the hard bone → pathologic fractures, hypercalcemia
- production of paraproteins - can cause hyperviscosity and form amyloid (heart failure, neuropathy)
- Bence Jones proteins of low molecular weight can be filtered into urine - can be toxic for tubular system and can cause tubular failure 
- some malignant cells can form plasmocytomas making spinal cord compressions
- back bone pain is one of first symptoms

In the end stage of leukemias and lymphomas as well as in the end stage of any malignant tumorous processes patients suffer from the following complications (leading to death):
- catabolic state with hypoproteinemia and edemas
- cachexia caused by extreme metabolic rate of tumours, by low appetite (due to nausea- chemotherapy, intrabdominal expansions - adenomegaly), by malabsorption (GIT dysfunction)
- pains - compressions, expansion of GIT organs - increased capsule tension, acidosis, pain mediated substances,
- anemia, bleeding disorders
- immunodeficiences with severe infections





