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Aplastic Anemia

Rare. Affects 2-4 people/million/year

Pancytopenia with hypocellularity (Aplasia)

of Bone MarrowOne cell line may be affected more than the

others

is a severe, life-threatening disorder in which

production of erythrocytes, platelets and

leucocytes has failed.
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* Mechanism of pathogenesis

- Intrinsic stem cell defect- Failure of stromal
microenvironment

- Growth factor defect or dificiency

- Immune suppression of marrow
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Definition

Pancytopenia Anemia

Neutropenia

Thrombocytopenia

Reticulocyto-penia

Aplastic bone marrow Hypocellular with all

elements down; mostly fatand stroma

Residual hematopoietic cellsare normal

No malignancy or fibrosis

No megaloblastichematopoiesis
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Severity of Disease

Severe Aplastic Anemia (SAA)

Marrow of less than 25% normal cellularity OR marrow
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Etiology of Aplastic Anemia

IRRADIATION

DRUGS

Anticipated myelosuppression

Alkylating agents:cyclophosphomide, melphalan,chlorambucil,
busulfan

Antimetabolites: azathioprine,6mp, hydroxyurea, MTX

Others: daunorubicin,doxorubicine,
carmustine,lomustin,amsacrine

Occasionally myelosuppressive

Chloramphenicol, gold, arsenic,sulfonamides,
mephenytoin,trimethadione, pheylbutazone,quinacrine,
indomethacin,diclofenac, felbamate

TOXINS: benzene, glue vapors

MALIGNANCY

Hairy-cell; ALL, AML (rarely);myelodysplastic syndromes

CLONAL DISORDERS: paroxysmal nocturnal hemoglobinuria

IMMUNE MEDIATED APLASIA: eosinophilic fasciitis, SLE, GVHD

INHERITED DISORDERS:

Fanconis anemia PREGNANCY

INFECTIONS

Non-A, non-B, non-C hepatitis,EBV, parvovirus infection, HIV
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Hepatitis Associated Aplastic Anemia

Typically in boys and young men

Severe aplasia occurs 2-3 months after acute hepatitis

2-5% of aplastic anemias in West have h/o hepatitis

4-10% of aplastic anemias in Far East have h/o hepatitis

BM failure can be precipitous and fatal

Etiology of hepatitis is not obvious

Non-A, non-B, non-C

High incidence after OLT for fulminant non-A, non-B
hepatitis
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Autoimmune hypothesis

Why? Patients with GVHD have marrow aplasia

Immunosuppressive therapy improves success rates of BMT in pts
with

aplastic anemia Immunosuppressive therapy has been used to
successfully treat aplastic

anemia

How? Lymphocyte activation produces an inhibitory hematopoietic
response

Possibly mediated by INF-gamma or by its cytokine cascade

INF-gamma may lead to increased expression of the Fas receptor
and antigen which

is involved in induction of apoptosis and T-cell mediated
killing Fas antigen is found in increased concentration in CD34+ BM
cells in patients with

aplastic anemia

INF-gamma levels decrease after treatment with immunosuppressive
agents

Fewer NKT cells in pts with aplastic anemia and hypocellular MDS
Many autoimmune conditions are associated with lower NKT cell
counts
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Clinical presentation

Fatigue or Shortness of breath

Gingival bleeding; petechiae, oral bloodblisters; hematuria;
heavy menses

Recurrent bacterial infections Sepsis, pneumonia, UTI

Invasive fungal infections Physical exam: above findings, but
otherwise

normal, no splenomegaly
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Factors That Modify The Clinical

Course

Often modified by transfusion support andantibiotic therapy

May also be modified by effects ofthrombocytopaenia or
neutropaenia

Appearance of abnormal clones

Different patterns may be seen in patientstreated with support
only

25-40% will develop clonal disorder or relapsewithin 5-10
yrs
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Clinical Course I

STABLE APLASTIC ANAEMIA Pancytopaenia remains constant over a
long period

The greater the degree of pancytopaenia the worsethe
prognosis

Patients with lesser degree of pancytopaenia havebetter
prognosis

Progression is not stepwise Prolonged period of stable disease
may result in

spontaneous improvement
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Clinical Course II

Progressive Aplasia initially affecting one cell

line or small degree of pancytopaenia Gradually becomes more
profound

Cytopaenia may vary from month to month but

worsen by a viral infection
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Clinical Course III

Unstable Aplasia

Initial improvement but with abnormal clones PNH clone appears
in10-20% of patients

Initially detected by Hams test

Frank haemolytic PNH may appear later

Myelodysplastic haemopoesis may appear Acute leukaemia may later
develop
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Differential Diagnosis

Pancytopenia with splenomegaly: hypersplenism

Pancytopenia without splenomegaly Aplastic Anemia

Congenital: Fanconis; Dyskeratosis congenita; Shwachman-Diamond
syndrome;Amegakaryocytic thrombocytopenia

Acquired

Acute leukemia

Large granular lymphocyte leukemia

MDS

Marrow replacement with tumor or fibrosis

Severe megaloblastic anemia (folate or B12 deficiency) PNH

Overwhelming infection HIV or viral hemophagocytic syndrome of
EBV
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Diagnosis

Bone marrow aspirate and biopsy

History of exposures

Serological testing: HIV, hepatitis; EBV, parvovirus

?red cell CD59 for PNH if history suggestive

Determine severity of aplastic anemia

Severe cases: very low rate of spontaneous remission

Mortality of 70%
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Special Tests

Neutrophil Alkaline Phosphatase score isincreased

CD4:CD8 ratio falls

Ferrokinetic studies show prolonged ironclearance

Iron utilization is decreased and matchesseverity

Assays of precursor cells show uniformreduction
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Treatment : Mild Aplastic Anemia

Remove Offending Agents

Supportive care Selective transfusion therapy to avoid
sensitization

Consider Definitive therapy

Immunosuppressive therapy

Allogeneic bone marrow transplantation
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Definitive therapy:

Immunosuppression

Immunosuppression is NOT curative

Goal is sustained remission 20-36% have recurrent aplastic
anemia

20-36% develop clonal disorder, PNH, MDS or acute leukemia

Combination therapy is best Antithymocyte globulin (ATG)

Toxic side effect is serum sickness, tx with steroid

Can lower platelet counts, transfuse prn

Cyclosporine

High dose corticosteroids
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Definitive Therapy: BMT

Therapy choice influenced by age and disease severity 45 years
old

?Immunosuppression only
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Agranulocytosis Leukopenia: Decrease in Total Leukocyte
Count

Neutropenia: Decrease in Neutrophil count
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