Anemia, Polycythemia, and Leukemia

I.  Anemia = deficiency of red blood cells

A.  decrease in Hb (or Hct) concentration





B.  may be the result of decrease in the RBC count 



1.  rapid loss



2.  too slow production


C.  pseudoanemia may be caused by:



1.  overhydration or rehydration of a dehydrated patient



2.  specimen contained IV fluid



3.  fluid retention



4.  pregnancy



5.  hypoalbuminenia



6.  posture changes



7.  laboratory variation in hemoglobin assay or error


D.  classification of anemia by pathogenesis:



1.  factor deficiency anemia



a.  deficiency of vital hematopoietic raw material




b.  iron, vitamin B12, folic acid, or a combination



2.  production-defect anemia



a.  failure of the blood-forming organs to produce or to deliver 



     mature RBC's to the peripheral blood




b.  replacement of marrow by fibrosis or neoplasm




c.  hypoplasia of bone marrow (chemical toxins)




d.  toxic suppression of marrow production or delivery without 



     marrow hypoplasia





1.  severe infection





2.  chronic renal disease





3.  widespread malignancy





4.  rheumatoid-collagen diseases





5.  hypothyroidism




e.  aplastic anemia




1.  bone marrow aplasia





2.  environmental exposure 




 

a.  radiation exposure






b.  X-ray treatment






c.  industrial chemicals






d.  drugs



3.  depletion anemia = blood loss anemia



a.  peripheral RBC loss





1.  internal





2.  external




b.  hemorrhage (acute or chronic) 





1.  rapid hemorrhage






a.  plasma is replaced  within 1-3 days






b.  RBC return within 3 - 6 weeks





3.  chronic blood loss






a.  fails to absorb enough iron






b.  RBC has (iron






c.  microcytic hypochromic anemia




c.  hemolytic anemia





1.  hereditary spherocytosis






a.  small, fragile






b.  spherical - not biconcave






c.  destroyed in the spleen





2.  sickle cell anemia






a.  0.3 to 1.0% of West African and 






     African-Americans






b.  contains hemoglobin S - abnormal






c.  hemoglobin S precipitates into long crystals

 




     when exposed to ( O2 levels





3.  erythroblastosis fetalis






a.  Rh- mother and Rh+ baby






b.  mother produces antibodies to baby's blood




d.  hypersplenism (splenic sequestration)


E.  classification of anemia by RBC morphology:



1.  microcytic



2.  normocytic



3.  macrocytic / megaloblastic anemia




a.  ( B12, folic acid, intrinsic factor




b.  slow reproduction of RBC




c.  large, odd shaped, fragile, megaloblasts




d.  seen with GI disorders



4.  hypochromic, normochromic, hyperchromic
II.  Polycythemia = Overproduction of RBC = elevated hematocrit

A.  secondary polycythemia



1.  due to ( O2 levels



2.  high altitudes



3.  cardiac failure



4.  chronic lung disorders



5.  RBC = 6 -7 million/mm3 for people who normally live 



     at 14,000 to 17,000 ft.


B.  Polycythemia Vera (erythremia)



1.  RBC's  = 7 - 8 million/mm3


2.  hematocrit = 60 - 70%



3.  gene aberration



4.  WBC's and platelets also increase



5.  blood volume becomes 2X



6.  blood is very viscous - 10X water  (3X water is normal blood viscosity, 

     1.5X water with anemia)


C.  effects on cardiovascular system



1.  sluggish blood flow



2.  ( venous return



3.  ( blood volume



4.  ( pressure (in about 1/3 of cases)



5.  ruddy complexion with bluish tint to the skin

III.  Leukemias

A.  uncontrolled production of abnormal/immature white blood cells


B.  cancerous mutation of a myelogenous or lymphogenous cell


C.  lymphogenous leukemias



1.  lymphoid cells



2.  spreads to other areas


D.  myelogenous leukemias



2.  in bone marrow



3.  WBC's are produced in extramedullary organs - lymph nodes, 



     spleen, liver



4.  cells are bizarre and undifferentiated 



5.  ( undifferentiated cells = acute



6.  undifferentiated cells = nonfunctional


E.  cancerous cells invade surrounding tissues utilizing the metabolic elements of 
   
      the tissues and causing destruction

IV.  Classification of leukemias


A.  stem cell



1.  myeloid = myeloproliferative disorders = nonlymphocytic leukemias




a.  granulocytes







b.  monocytes




c.  erythrocytes




d.  megakaryocytes



2.  lymphoid




a.  B cell




b.  T cell




c.  may be either leukemias or lymphomas


B.  type of onset



1.  acute




a.  acute nonlymphocytic leukemias (ANLL)




b.  acute myeloid leukemias (AML)

  used interchangeably




c. > 30% forms found in peripheral blood or 50% in bone marrow




d.  lifespan





1. days to weeks without chemotherapy 






2.  year with remission 



2.  chronic 




a.  < 10% blasts in peripheral blood 




b.  lifespan





1.  1 - 2 years without chemotherapy





2.  chemotherapy increases lifespan



3.  10% -30% blasts




a.  sub-acute




b.  chronic




c.  chronic transforming into acute


C.  terminology



1.  CML/ANLL



2.  AML



3.  CLL



4.  AL

