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AIM OF THE LECTURE

• Continue to learn about classification 

of anemia.

Question of the lecture:

• Why patient with aplastic anemia suffer 

from pancytopenia?



MACROCYTIC ANEMIA

• Macrocytic anemia are divided into those that are
associated with megaloblastic changes in the cells of the
marrow and peripheral blood and those that are not.

• The basic underlying defect in megaloblastic anemia is
defective DNA synthesis and cell division.

• This result in ineffective erythropoiesis, that is, death of
immature erythyroid cells before release from the bone
marrow.

• It is not entirely clear, however, how the deficiency in
vitamin B12 or folic acid leads to defective DNA synthesis
or how defective DNA synthesis results in premature cell
death.





• The anemia of liver disease is usually associated
with mild to moderate macrocytosis, with MCV
often in the range of 100 to 110.

• Macrocytosis, often in the absence of anemia, is
seen in patients who consume large amounts of
alcohol, and this is sometimes used as a criterion
for the diagnosis of chronic alcoholism.

• Anemia associated with hypothyroidism can
have various morphologic characteristics, but is
sometimes macrocytic in nature, for reasons that
are not entirely clear.



• The postsplenectomy state is often associated
with mild macrocytosis, in addition to the
formation of some target cells and acanthocytes;
these changes are due to the fact that young red
cells normally undergo a process of surface
remodeling, with loss of some of their redundant
red cell membrane, with the spleen, and thus
splenectomy may be associated with cells
containing excessive plasma membrane
material.





• Erythrocytes during the neonatal period are
normally macrocytic and are then replace by
cells of normal size.

• The macrocytosis that accompanies “stress”
erythropoiesis deserves some attention.



NORMOCYTIC ANEMIA

• Aplastic Anemia: is defined as
pancytopenia ( anemia , leucopenia ,
and thrombocytopenia) resulting from
aplasia of the bone marrow.





• Patients with aplastic anemia generally
have symptoms characteristic of a
particular cellular deficiency.

• Those with anemia may be fatigued or
short of breath.

• Those with neutropenia may manifest
serious infection.

• Those with thrombocytopenia may
demonstrate petechiae or bleeding.



• The diagnosis is suggested by the
presence of pancytopenia. A low
reticulocyte count suggests
underproduction rather than increased
loss or destruction of red cells. The
diagnosis is confirmed with a bone
marrow biopsy that shows a substantial
decrease in the number of red cell, white
cell, and platelet precursors, and
replacement of the usually cellular bone
marrow with fat.



ETIOLOGIES OF APLASTIC ANEMIA:

• Idiopathic

• Radiation

• Drugs

1. Antimicrobials – chloramphenicol

2. Antiepileptics – carbamazepine, diphenylhydantoin

3. Anti-inflammatory – phenylbutazone

4. Antithyroid – methimazole (Tapazole)

5. Gold compounds

6. Organic arsenicals

7. Chemotherapeutic agents – alkylating agents



• Toxins

1. Solvents – benzene

2. Insecticides – DDT

• Viral agents

1. Hepatitis B virus

2. Non-A, non-B hepatitis virus

3. Epstein-Barr virus



LABORATORY FINDINGS

• Pancytopenia.

• Anemia is normochromic, normocytic or
macrocytic.

• Reticulocyte count is low.

• There are no abnormal cells in the peripheral
blood.

• Bone marrow shows hypoplasia, with loss of
hemopoietic tissue and replacement by fat.

• Serum iron, vitamin B12, and folic acid levels are
normal or, in the case of iron, often high because
of underutilization



HEMOLYTIC ANEMIA

• Hemolytic anemias are defined as those anemia
which result form an increase in the rate of red
cell destruction.

• In hemolytic disorders, red cells are destroyed
prematurely, usually in a random fashion. If the
red blood cell life span is only moderately
shortened, the patient will usually have little, if
any, anemia because the bone marrow is
capable of increasing the rate of new red blood
cell production by a factor of 4 to 8.




