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Aplastic anemia and
 hemolytic anemia
 Susanna Hilda Hutajulu, MD, PhD
 Div Hematology and Medical Oncology
 Department of Internal Medicine
 Universitas Gadjah Mada Yogyakarta
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Aplastic anemia - outline
 • Definition
 • Etiology
 • Clinical feature
 • Treatment
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Definition and cause of pancytopenia
 Aplastic anemia is pancytopenia with bone marrow
 hypocellularity.
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Etiology of
 aplastic anemia
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Drugs that may
 cause aplastic
 anemia
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Clinical featurehistory
 • Onset: be abrupt or insidious.
 • Common early simptom: bleeding usually petechiae and
 ecchymoses
 – days to weeks of easy bruising
 – oozing from the gums
 – nose bleeds
 – heavy menstrual flow
 – intracranial or retinal hemorrhage.
 • Symptoms and signs of anemia:
 – lassitude - weakness
 – shortness of breath - pallor
 • Unusual first symptoms: sign of infection, lymphadenopathy
 and splenomegaly.
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Clinical featurehistory
 • The striking feature is the restriction of symptoms to the
 hematologic system, and patients often feel and look
 remarkably well despite drastically reduced blood counts.
 • Systemic complaints and weight loss should point to other
 etiologies of pancytopenia.
 • History of:
 – drug use
 – chemical exposure
 – preceding viral illnesses
 – family history of hematologic diseases or blood abnormalities
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Physical Examination
 • Petechiae and ecchymoses (typical)
 • Retinal hemorrhages may be present.
 • Pelvic and rectal examinations may show bleeding from
 the cervical os and blood in the stool.
 • Infection on presentation is unusual, but may occur if
 the patient has been symptomatic for a few weeks.
 • Lymphadenopathy and splenomegaly are highly atypical
 of aplastic anemia.
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Laboratory
 • Blood morphology: large erythrocytes and a paucity of
 platelets and granulocytes.
 • MCV is commonly increased.
 • Reticulocytes are absent or few.
 • Lymphocyte numbers may be normal or reduced.
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Laboratory:
 marrow aspirate and biopsy
 Normal aplasia
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Bone marrow result
 – Hypocellular:
 <50% of normal cellularity Trephine biopsy is the most
 important for diagnosis.
 – Most of the cells present are lymphocytes, plasma cells
 and stromal cells.
 – Iron stores: increased
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Diagnosis of aplastic anemia
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Treatment
 • Withdrawal of etiological agents.
 • Supportive.
 • Restoration of marrow activity:
 – Bone marrow transplant
 – Immunosuppressive treatment
 - Prednisolone - Antilymphocyte glob.
 - Cyclosporin - Anti T cells abs.
 - Splenectomy
 – Androgens
 – Growth factors
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Hemolytic anemia - Outline
 • Terminology
 • General clinic and laboratory feature
 • General pathophysiology
 • Inherited hemolytic anemia
 • Acquired hemolytic anemia
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Terminology
 • Anemia due to increased destruction of red cells, or
 hemolytic anemias
 – Inherited
 – Acquired
 • Sites:
 – Intracorpuscular
 – Extracorpuscular
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Classification of hemolytic anemia
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Laboratory Evaluation of Hemolysis
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Spherocyte
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Inherited hemolytic anemia
 • Red membrane cell disorders
 – Hereditary spherocytosis
 – hereditary elliptocytosis (including hereditary
 pyropoikilocytosis)
 – hereditary stomatocytosis
 • Enzyme abnormalities
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Inherited hemolytic anemiaHereditary spherocytosis
 • Character:
 – spherical RBC due to a molecular defect in one of the
 proteins in the cytoskeleton of the RBC membrane
 – loss of membrane and decreased ratio of surface area to
 volume (spherocytosis)
 – Variability in clinical manifestation
 – Family history (+) - autosomal dominant trait
 – Diagnosis
 • red cell morphology
 • spherocyte (+), normocytic anemia, increase mean
 corpuscular hemoglobin concentration (MCHC)
 • Molecular studies
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Clinical presentation
 • Jaundice (also discloroation of urine)
 • Pallor
 • Spleen may be enlarged (preferential site of hemolysis)
 • Liver may be enlarged as well, sometimes associated
 with gallstone
 • Skeletal changes (overactivity of marrow), but never as
 severe as thalassemia
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Treatment
 • No treatment aim at the cause.
 • No way has yet been found to correct the basic defect in the
 membrane-cytoskeleton structure.
 • Avoid splenectomy in mild cases.
 • Delay splenectomy until at least 4 years of age after the risk of
 severe sepsis has peaked.
 • Antipneumococcal vaccination before splenectomy is
 imperative.
 • Hereditary spherocytosis may require cholecystectomy.
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Inherited hemolytic anemiaHereditary stomacytosis
 • Rare condition
 • Autosomal dominant
 • Hemolysis is usually mild
 • Splenectomy is contra indicated, because can be followed
 by severe thromboembophilic complications
 Mouth-like cell
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Inherited hemolytic anemiaHereditary elliptocytosis
 • As heterogenous as hereditary spherocytosis.
 • No direct correlation between elliptocytotic
 morphology and clinical severity.
 • Some mild or asymptomatic cases may have nearly
 100% elliptocytes.
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Inherited hemolytic anemiaenzyme abnormalities - G6PD deficiency
 • G6PD- glucose 6-phosphate dehydrogenase
 • Over 400 variants of G6PD have been described, resulting
 in considerable clinical heterogeneity among affected
 individuals.
 • Most are missense mutations resulting in altered
 enzymatic properties.
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G6PD deficiency
 • World distribution: tropical and subtropical parts.
 • >400 million people have a G6PD-deficiency gene
 • Vast majority of people with G6PD deficiency remain
 clinically asymptomatic throughout their lifetime.
 • Acute hemolytic anemia can develop as a result of 3 type
 of triggers:
 – infections
 – drugs (antimalaria, sulphonamides, antibiotics,
 antipyretic)
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G6PD deficiencyDiagnosis and treatment
 • Diagnosis: semiquantitative method.
 • Clinical presentation:
 – malaise,
 – weakness
 – abdominal/lumbar pain
 – jaundice
 – hemoglobinuria
 • Treatment
 – Acute phase is usually preventable by avoiding exposure to
 triggering factor of previously screened subjects.
 – No specific tx is needed in most case of acute phases.
 – In severe cases, transfusion shoul be given.
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Acquired hemolytic anemiaAcquired hemolytic anemia is characterized by peripheral
 blood cytopenia and reduced marrow cellularity

Page 29
						


Page 30
						


Page 31
						

Treatment
 • Cases with mild degree of hemolysis usually do not require
 therapy.
 • Cases with significant hemolysis: glucocorticoids (e.g.,
 prednisone, 1.0 mg/kg per day).
 • A rise in Hb is frequently noted within 3 or 4 days and
 occurs in most patients within 1-2 weeks.
 • Prednisone is continued until the Hb level has risen to
 normal values, and thereafter it is tapered rapidly to about
 20 mg/d, then slowly over the course of several months.
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Treatment
 • For chronic therapy with prednisone, alternate-day
 administration is preferred. More than 75% of patients
 achieve an initial significant and sustained reduction in
 hemolysis
 • In half these patients the disease recurs, either during
 glucocorticoid tapering or after its cessation.
 • Glucocorticoids have two modes of action
 – immediate effect due to inhibiting clearance of IgG-coated RBC by the
 mononuclear phagocyte system
 – later effect due to inhibiting antibody synthesis.
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Treatment
 • Splenectomy is recommended for patients who cannot
 tolerate or fail to respond to glucocorticoid tx.
 • Patients who have been refractory to glucocorticoid tx and to
 splenectomy are treated with immunosuppressive drugs. A
 success rate of 50% has been reported.
 • Intravenous gamma globulin (IVIG) may cause rapid cessation
 of hemolysis, but not as effective as in immune
 thrombocytopenia.
 • Patients with severe anemia may require blood transfusions.
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Treatment approach in immune-
 mediated hemolytic anemia
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Thalassemia
 • Genetic blood disorder resulting in a mutation or deletion of the genes that control globin production.
 • Normal hemoglobin is composed of 2 alpha and 2 beta globins
 • Mutations in a given globin gene can cause a decrease in production of that globin, resulting in deficiency.
 • Aggregates become oxidized � damage the cell membrane, leading either to hemolysis, ineffective erythropoiesis, or both.
 • Two types of thalassemia: alpha and beta.
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Demographics
 • The thalassemia gene may be maintained in the human
 population, in part because of the greater immunity of
 heterozygous individuals against malaria and is found in parts
 of the world where malaria is common.
 • These include Southeast Asia, China, India, Africa, and parts of
 the Mediterranean.
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Two basic groups
 • Alpha talassemia
 • Beta talassemia: 2 mutated genes
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Alpha Thalassemia
 • Mutation of 1 or more of the 4 alpha globin genes on
 chromosome 16
 • Severity of disease depends on number of genes affected
 results in an excess of beta globins.
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Alpha Thalassemia Trait
 • 2 functional globin genes
 • results in smaller blood cells that are lighter in colour
 • no serious symptoms, except slight anemia
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Silent Carriers (heterozygotes +/-)
 • 3 functional alpha globin genes
 • No symptoms, but thalassemia could potentially appear in
 offspring
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Alpha Thalassemia Major
 • no functional globin genes
 • death before birth (embryonic lethality)
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Beta Thalassemia
 • Three types: major (Cooley’s anemia), intermedia, minor
 • mutations on chromosome 11
 • hundreds of mutations possible in the beta globin gene,
 therefore beta thalassemia is more diverse
 • results in excess of alpha globins
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Beta Thalassemia Trait
 • slight lack of beta globin
 • smaller red blood cells that are lighter in colour due to lack of
 hemoglobin
 • no major symptoms except slight anemia
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Beta Thalassemia Intermedia
 • lack of beta globin is more significant
 • bony deformities due to bone marrow trying to make more
 blood cells to replace defective ones
 • causes late development, exercise intolerance, and high levels
 of iron in blood due to reabsorption in the GI tract
 • if unable to maintain hemoglobin levels between 6 gm/dl – 7
 gm/dl, transfusion or splenectomy is recommended
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Beta Thalassemia Major
 • complete absence of beta globin
 • enlarged spleen, lightly coloured blood cells
 • severe anemia
 • chronic transfusions required, in conjunction with chelation
 therapy to reduce iron (desferoxamine)
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Treatment
 • Regular blod transfusion with chelating agent
 � Bone Marrow Transplants
 � Replacing patient’s marrow with donor marrow
 � First performed on thalassemia patient in 1981
 � Difficult, because donor must be exact match for recipient
 � Even a sibling would only have a 1 in 4 chance of being a donor
 � Cord Blood Transplants
 � Rich in stem cells
 � Also needs to be an exact match
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