Thalassemia
Thalassemia refers to a group of hereditary conditions with
quantitative hemoglobin deficiency. The body’s failure to make
globulin molecules will lead to compensatory mechanism to make
other less compatible globulin molecules. The severity of these
conditions depends on the type of deficient globulin chain and the
severity of the underproduction. Mild disease may be only present as
mild anemia, whereas, severe deficiency may not be compatible with
life.
Homozygous beta-thalassemia is a severe illness that appears in early
childhood and is usually fatal. However, beta-thalassemia minor and
alpha-thalassemia-1 (trait), the heterozygous forms, cause mild
anemia and are extremely common, especially among African
Americans, Asians, and people of Mediterranean extraction.
Beta-thalassemia minor can be diagnosed by detection of an elevated
hemoglobin a2 level; the hemoglobin F level is usually somewhat
elevated as well. In contrast, alpha-thalassemia minor is a diagnosis of
exclusion. Once other causes of mild microcytic anemia have been
excluded, it is usually not worth the expense to perform the
molecular testing required to establish the diagnosis. The normal
RDW seen in microcytic patients supports the likelihood of
thalassemia; RDW is usually increased in iron deficiency. The RDW,
is an indicator of anisocytosis.
Thalassemia minor also provides an explanation for the MCV level of
103 µm3 or greater. In a patient without thalassemia minor and an
MCV of about 87 µm3, B12 deficiency would have pushed the MCV
into the 120s.
Genes can suffer damage to an extent that they no longer produce
normal amounts of hemoglobin. Usually, only one of the sets of
hemoglobin genes is affected, that is the alpha gene set or the beta
gene set. For example, one of the two beta globin genes may fail to
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produce a normal quantity of beta chain protein. The alpha globin
gene set will continue to produce a normal quantity of alpha chain
protein. An imbalance develops in the amount of alpha chain and
beta chain protein in the cell. There is too much alpha chain for the
amount of beta chain that is present. This imbalance is called
‘thalassemia’. In this example, it would be beta thalassemia, because it
is the beta chain gene that has failed. An analogy would be cars
coming out of the factory. Engines and bodies must be made in equal
numbers to have functional automobiles. If the engine plant goes on
strike (thalassemia), the bodies produced by the body plant are
useless.
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