


Aplastic Anemia

• Also called hypoplastic anemia, panmyelophthisis, 
refractory anemia, aleukia hemorrhagica, toxic 
paralytic anemia.

• Defined as pancytopenia resulting from hypocellular 
bone marrow without infiltrates or fibrosis.



Epidemiology

• Biphasic

- 15 to 20 years (more common)

- >60 years

• Male: female= 1:1

• Incidence: 

- 2 to 4 new cases/million/year in Europe & North 
America

- Much more common in East Asia



Types

• Primary

- Congenital

(Fanconi’s anemia,

Dyskeratosis congenita,

Schwachman-Diamond syndrome,

Megakaryocytic thrombocytopenia)

- Idiopathic acquired

•Secondary
- Drugs

- Chemicals

- Radiation

- Viral hepatitis

- Immune Disorders    

- Paroxysmal nocturnal        
hemoglobinuria



Classification based on Severity
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Severe AA (SAA)

• Marrow cellularity < 25% (or 25–50% with < 30% residual haematopoietic cells), 
plus at least two of:

- Neutrophils < 0.5 × 109/L

- Platelets < 20 × 109/L

- Reticulocyte count < 20 × 109/L

Very severe AA (VSAA) 

•As for SAA but neutrophils < 0.2 × 109/L 

Non-severe AA (NSAA) 

• AA not fulfilling the criteria for SAA or VSAA



Drugs that can Suppress Marrow

• Cytotoxic drugs

• Antibiotics – chloramphenicol, sulphonamides

• Antirheumatic agents – penicillamine, gold, 
phenylbutazone, indomethacin

• Antithyroid drugs – carbimazole, propylthiouracil

• Anticonvulsants

• Immunosuppressants – azathioprine



Chemical Culprits for Marrow
Failure

• Benzene, toluene (solvent misuse: glue-sniffing)

• Insecticides

– Chlorinated hydrocarbons (DDT)

- Organophosphates

- Carbamates 



Infectious causes of Marrow 
Suppression

• HIV

• Epstein-Barr virus (EBV)

• Nontypable postinfectious hepatitis (not A, B, or C)

• Parvovirus B-19 (mostly in immunocompromised)

• Atypical mycobacteria



Immune Disorders causing 
Pancytopenia

• Systemic lupus erythematosus (SLE)

• Eosinophilic fasciitis

• Graft versus host disease



Pathophysiology

Activation of T cells

Cytokine production

Destruction or injury of hematopoietic stem cells

Hypocellular bone marrow without marrow fibrosis

Immune Hypothesis Environmental 
factors

Genetic factors



Case Scenario



Clinical Presentation

• Often asymptomatic

• May have

- Frequent infections

- Fatigue

- Shortness of breath

- Headache

- Bleeding/ bruising



Targeted History Taking

• Solvent and radiation history

• Family history

• Environmental history

• Travel history

• Infectious disease history



Physical Examination



Investigations

• CBC and absolute reticulocyte count
• Blood smear exam
• Serum iron profile
• Vitamin B12 & folate levels
• Urinalysis
• Liver function tests



Investigations cont.

• Viral serology (Hepatitis A, B, C; EBV; CMV; HIV)
• Chest X-ray
• Sonography of the abdomen
• ANA & anti dsDNA
• Bone marrow study with cytogenetic analysis
• Cytogenetic studies of peripheral lymphocytes (in 

<35y to exclude Fanconi anemia)



Investigations cont.

• Flow cytometry looking for glycosyl-phosphatidyl-
inositol (GPI), negative neutrophils and RBCs for 
detecting PNH

• Fetal hemoglobin in children
• Red cell adenosine deaminase (pure red cell aplasia)



Peripheral Blood Film

Versus

Figure 1a, 1b: Normal peripheral blood film and that of aplastic anemia showing 
pancytopenia.



Bone Marrow Study



Management

• Treatment/ removal of cause:

Suspected offending drugs should be discontinued and 
exacerbating factors corrected. Rarely, spontaneous 
recovery of normal hematopoiesis can occur, usually 
within 1-2 months of discontinuing the offending drug. 

• Management according to severity



General Measures

• Supportive measures: RBC and platelet transfusions

• Antibiotics, antifungals, antivirals when warrented, 
specially when ANC< 200 cells/µL

• Oxygen therapy for severe anemia

• Good oral hygiene

• Control menorrhagia with norethisterone or OCP



Specific Measures

First line medications

• Corticosteroids (methylprednisolone) + 
immunosuppressive regimens

• Immunosuppressive therapy

- Antithymocyte globulin (ATG) + cyclosporine

• Granulocyte colony stimulating factor (G-CSF)

- May be used with ATG and cyclosporine for faster 
recovery



Specific Measures cont.

Second line medications

• Rabbit-ATG + Cyclosporine

• Campath

• Androgen in anemia-predominant patients

• Eltrombopag



Patient Education

• Avoid uncooked food

• Stay away from large crowd, ill people

• Frequent handwashing

• Brush and floss teeth. Regular dental check-up

• Pneumonia and flu vaccination



Is this what we want?






