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APLASTIC ANEMIA

Criteria

Bone Cellularity <25% plus 2 of the following:

Granulocyte Count <0.5X109/L

Platelet Count <20X109/L

Anemia with corrected Retic Count <1%























Aplastic Anemia is when there is pancytopenia due to hypocellular bone marrow.  This can be caused by environmental or occupational exposure, congenitally  or idiopathic causes.    About ¼ of the cases involving under 20 years of age are idiopathic and 1/3 of the cases over 60 years of age are due to secondary causes.  To be diagnosed as Aplastic Anemia the bone marrow cellularity must be under 25 % plus two of the following: granulocyte count <0.5 X 109 /L, Platelet count <20 X 10 9/L or anemia with corrected retic count <1%.
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There are many things that can cause acquired Aplastic Anemia.  

50 – 70 % are idiopathic, there is not a reason that they can find that caused the anemia.  

Certain drugs have been known to cause Aplastic Anemia some are chloramphenical, sulfa and penicillin.

Chemicals have been associated with Aplastic anemia some are benzene, insecticides, and arsenic.

Ionizing radiation destroys the bone marrow matrix so bone marrow transplants are usually not successful.

Parvovirus, Infectious Mononucleosis, and hepatitis are some infectious agents that can cause Aplastic Anemia.

Starvation and metabolic errors of amino acid metabolism may cause Aplastic Anemia.

Paroxysmal Nocturnal Hemoglobinuria is an acquired stem cell disorder and is a complication of Aplastic Anemia.

Other thing known to be associated with Aplastic anemia are Myelodyplastic Syndrome, leukemia, and solid tumors. Pregnancy may cause an estrogen inhibited Aplastic Anemia and return to normal after delivery.

Most causes are due to immunological suppression of hematopoiesis.  Other causes are deficient or defective stem cells, defective bone marrow microenvironment, and rarely deficient growth factors.
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Fanconi’s Anemia


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Some inherited or constitutional forms are Fanconi’s Anemia and Familial Aplastic Anemia.

Fanconi’s Anemia is a autosomal recessive disorder that leads to chromosomal instability.  90% of patients end up with Aplastic Anemia.  Congenital defects are seen in this anemia some are dysplasia of the bones, renal abnormalities, other organ malfunctions, and mental retardation.  The resulting anemia is macrocytic.

Familial Aplastic anemia is a subset of Fanconi’s Anemia but does not have the congenital abnormalities.  A hypocellular bone marrow with pancytopenia is observed.
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! CONSTITUTIONAL

« Fanconi's Anemia
= Famiial Aplastic Anemia
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LABORATORY FINDINGS



Peripheral Blood – normocytic, 

normochromic anemia, neutopenia, 

thrombocytopenia



Bone Marrow – hypocellular



Other Tests
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Peripheral Blood – normocytic, normochromic anemia, neutopenia, thrombocytopenia

Bone Marrow – hypocellular

Other Tests



















The blood smear of most patients with Aplastic Anemia shows a normocytic, normochromic anemia with neutopenia and thrombocytopenia.  Onset is insidious and often the first sign is bruising or peticiae.  Mild to moderate poik may also be seen.  Absolute Retic counts are less than 25 X 106/L and corrected >1%.  Leukocytes > 1.5 x 109/L, and Hgb >7.

The bone marrow is hypocellular with > 70 % fat.  Differentiation must be done to make sure other diseases are not causing the same bone marrow picture.  Many collection sites may be needed to collect a sample.

Other testing that may be helpful increased EPO, increased iron, and increased HgF.
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Treatment may include bone marrow  or stem cell transplants except in the cases of ionizing radiation if required.  Removal of the causative agent may result in rejuvenation of the bone marrow.  Transfusions may help symptoms. 

7





! PROGNOSIS AND THERAPY

= Bone Marrow Transplants
= Removal of Causative Agent
« Transfusions

= Stem Cell Transpiants





image8.emf
OTHER PANCYTOPENIA



Myelophthisic Anemia



Myelodysplastic Syndromes



Congenital Dyserythropoietic Anemia



Hyperslenism



Other


Microsoft_PowerPoint_Slide8.sldx
OTHER PANCYTOPENIA

Myelophthisic Anemia

Myelodysplastic Syndromes

Congenital Dyserythropoietic Anemia

Hyperslenism

Other





















Other causes of pancytopenia are listed .  Bone marrow may be normocellular, hypercellular or infiltrated with abnormal cells.  

Myelophthisic Anemia is when the bone marrow is infiltrated with fibrotic, granulomatous or neoplastic cells.  Some cancers that can cause this are prostate, breast, and stomach.

Myelodysplastic  Syndromes can cause normocytic or hypercellular bone marrow.  The anemia is usually macrocytic.

Congenital Dyserythropoietic Anemia is a rare refractory anemia that is macrocytic.  It causes abnormal erythropoiesis and ineffective erythropoiesis.

Hypersplenism can cause reticulocytosis.

Other causes are Vitamin B12 or folate deficiency.
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Acquired Acute Pure Red Cell Aplasia

Acquired Chronic Pure Red Cell Aplasia
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Pure Red Cell Aplasia affects the RBC precursors and does not affect the leukocytes and platelets.  Retic counts are >1%.  There are three types: Acquired Acute Pure Red Cell Aplasia, Acquired Chronic Pure Red Cell Aplasia, and Diamond-Blackfan Syndrome.

Acquired Acute Pure Red Cell Aplasia can cause an aplastic crisis where there is erythroid hypoplasia or hypoproliferation and can be life threatening.  Some causes are Sickle Cell Anemia, Proxismal Nocturnal Hemoglobinuria, and autoimmune hemolytic anemia.

Acquired Chronic Pure red Cell Aplasia happens in middle age adults under immunosuppression in cases of SLE, RA, and neoplasms.

Diamond-Blackfan Syndrome is a congenital disease that shows progressive erythroblastic  hypoplasia.  It does not affect the leukocytes and platelets.  Transfusions and adrenal corticosteroid are used for treatment.  Their EPO level in normal.  
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Renal disease and endocrine abnormalities can cause hypoproliferative anemias.  Renal disease causes a decrease in EPO and dialysis remove folate.  



Summary:

Pancytopenia can be due to immunosuppression, defective or deficient stem cells, defect in bone marrow microenvironment.

Acquired Aplastic Anemia can be due to idiopathic, drug, chemical agents, radiation, infectious agents

Constitutional  - Fanconi’s Anemia chromosome instability

Pure Red Cell Aplasia 

	Acquired  Acute Pure Red Cell Aplasia – Aplastic crisis

	Acquired Chronic Red Cell Aplasia – Immunosupression

	Diamond-Blackfan Syndrome – congenital
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Acquired or Constitutional Disorder with Chronic Bone Marrow Hyocellularity

































Hyproproliferative Anemias are acquired or constitutional disorders that result in chronic bone marrow hypocellularity.  The bone marrow is replaced with fat.
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Aplasia – (aplastic or hypoplastic) overall decrease in hematopoietic cellularity

Pancytopenia – decrease in all cell lines

If decrease in only one cell line then terms erythroid, myeloid, or megakaryocytic hypoplasia used



















Some term that are used in Hypoproliferative disorders are as follows:

Aplasia also called aplastic or hypoplastic means an overall decrease in hematopoietic cellularity.

Pancytopenia refers to an overall decrease in all cell lines.

Decreases in just one cell line is referred to a erythroid (RBC), myeloid (WBC), or megakaryocytic (PLT) hypoplasia.

Pure Red Cell Aplasia is when the RBC progenitors are affected only.



This can be due to depletion, damage, and inhibition.
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