


APLASTIC AND SECONDARY ANAEMIAS

Aplastic Anaemia: Presence of pancytopenia in the peripheral blood and a 

                                  hypocellular marrow in which normal haemopoietic marrow is 


   replaced by fat cells.  

Aplastic anaemia may be due to: 

(a) Intrinsic stem cell defect

(b) Damage to stem cell due to extrinsic insult    

Pathophysiology:

· Evidence to support concept that aplastic anaemia may be heterogeneous in pathogenesis

· May develop as a consequence of qualitative defect of a common stem cell population – “seed” or stem cell deficiency

· Result of a defective marrow environment (stroma and growth factors) – “soil” or microenvironment deficiency

· Immune suppression

· Impaired production or effectiveness of haemopoietic growth factors

Causes of aplastic anaemia:

Inherited: Fanconi’s anaemia, non-Fanconi types

Acquired: Idiopathic

                  Secondary – ionizing radiation, drugs and chemicals, viruses, pregnancy,  

                  Paroxysmal nocturnal haemoglobinuria (PNH), immune disease

Acquired Disorders:

Ionizing Radiation:

· Produce aplastic anaemia through their effects on actively dividing cells

· Timing and duration of aplasia dependent on dose

· Chronic/excessive exposure may result in severe/fatal aplastic anaemia

Drugs and Chemicals:

1) Agents regularly producing marrow aplasia e.g. cytotoxic drugs, benzene

· Effects predictable and dose-dependent

· Usually reversible

· Repeated/prolonged exposure to alkylating agents esp. busulphan may cause chronic aplasia

2) Agents occasionally producing marrow aplasia e.g. chloramphenicol, NSAIDs, insecticides, gold

3) Agents rarely associated with aplasia e.g. antithyroid, antidiabetics, antipsychotics

Viruses:

· Hepatitis non-A, non-B – usually 6-12 weeks after

· Parvovirus B19 – lead to transient pure red cell aplasia; clinical importance in patients with haemolytic anaemias

· Epstein-Barr virus (EBV) – rare

· HIV

Idiopathic:

· ~2/3 of cases no underlying cause found

· Most cases, autoimmune mechanism in which patient’s T-lymphocytes are thought to suppress haemopoietic stem cells

Clinical Features:

· Non-specific

· Due to decrease in peripheral blood cells: anaemia, infection, bleeding

Laboratory Features:

· Pancytopenia with no abnormal cells in peripheral blood

· Anaemia usually normochromic, normocytic; may be macrocytic

· Absolute reticulocytopenia 

· Bone marrow aspirate: hypocellular (fragments, trails) with relative increase in lymphocytes and plasma cells 

· Trephine biopsy: fat replacement of marrow (>75% fat) with or without remaining islands of cellularity

Criteria for severe aplastic anaemia:

· Peripheral blood: 2 out of 3 values

a) Granulocytes < 0.5 x 109/l

b) Platelets < 20 x 109/l

c) Corrected reticulocyte count < 1%

· Bone marrow trephine

a) Markedly hypocellular, <25% normal cellularity

b) Moderately hypocellular, 25-50% normal cellularity with <30% remaining cells haemopoietic

Other Laboratory Investigations:

· LFT’s – r/o hepatitis

· Urine haemosiderin - r/o PNH

· Ham’s test - r/o PNH              

· Ferrokinetic studies: poor Fe clearance; major uptake by liver (rarely done)

· HLA typing for bone marrow transplant

· Cytogenetic studies (Fanconi’s)

Management:

1. Supportive:

· Transfusion of packed red cells (ideally WBC depleted) to prevent development of HLA antibodies

· Platelet transfusions

· Prevention / management of infections

2. Specific:

· Bone marrow transplant: treatment of choice in young patients with severe aplastic anaemia and a suitable donor

· Immunosuppressive therapy: Anti-lymphocyte globulin (ALG) / Anti-thymocyte globulin (ATG), Cyclosporine

· Others: Anabolic steroids, high-dose methylprednisolone, haemopoietic growth factors (GM-CSF)

Differential Diagnosis of Pancytopenia:

· Aplastic anaemia

· Megaloblastic anaemia

· Bone marrow infiltration – haematological, metastatic

· Hypersplenism

· Paroxysmal nocturnal haemoglobinuria (PNH)

· Myelodysplastic syndrome (some)

Pure Red Cell Aplasia (PRCA):

· May be inherited or acquired

· Acquired may be primary or secondary, transient/chronic

· PRCA characterized by anaemia and reticulocytopenia with decrease in red cell precursors in marrow

· Congenital: Diamond-Blackfan anaemia

· Acquired: Haemolytic disorders (aplastic crisis), Infection – Parvovirus B19, thymoma, haematological malignancies, idiopathic

Secondary Anaemia

· Anaemia of chronic disorder

· Anaemia of defective Fe utilization

· Symptomatic anaemia

Causes of Secondary Anaemia:

· Chronic infections

· Inflammatory disorders

· Malignancy

Characteristic Features:

· Normochormic/normocytic or mildly hypochromic indices, morphology

· Reticulocytes normal or decreased

· Mild, non-progressive anaemia – Hb rarely <9g/dl

· Does not require marrow invasion

· Severity correlates with disease activity

· Develops in 1st few months of illness

· Serum Fe, TIBC and saturation reduced

· Serum ferritin normal or increased

· Bone marrow iron stores increased

Pathogenesis:

· Cytokine-mediated process – Tissue necrosis factor (TNF), IL-1, interferon

1. Shortened RBC survival

· Normal survival of patient’s cells in normal plasma

· Decreased survival of normal cells in patient’s plasma

2. Impaired marrow response

· Normal BM – 6-8x increase in red cell production rate ( can easily compensate for modest decrease in RBC survival

· Impaired response possibly due to:

· Inappropriately low erythropoietin (EPO) secretion

· Diminished marrow response to EPO

· Fe-limited erythropoiesis

3. Abnormal iron metabolism

· Lack of Fe contributes to inadequate marrow response

· Fe absorption normal

· Macrophages – major source of Fe for erythropoiesis ( increased iron storage

· Impaired release from macrophages to plasma ( Fe accumulates

· RBC precursors also unable to fully utilize available Fe

Treatment:

· Treat underlying disorder 

· Erythropoietin – some cases
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