
Sickle cell disease is a clinical and hematologic phenotype caused
by an assortment of genotypes (Table 98-2). Sickle cell anemia,
defined as homozygosity for the sickle hemoglobin mutation (α2βS

2;
glutamic acid [E] 7 valine [V] GAG-GTG), is the most common of
these genotypes, followed by HbSC disease or compound
heterozygosity for HbS and HbC (α2βC

2; E 7 lysine [K] GAG-AAG)
genes. Many different thalassemia mutations contribute to the HbS-β
thalassemias. The compound heterozygous genotypes are less
common than HbS homozygotes; as a rule, their symptoms develop
later in life and are less severe. HbS has also been described with
many other variant hemoglobins. Few of these genotypes, other than
HbSOArab, HbSE, and HbSDPunjab are symptomatic.

TABLE 98-2 Common Sickle Hemoglobinopathies

■ ORIGIN, SPREAD, AND EPIDEMIOLOGY
HbS originated in Africa between 7000 and 22,000 years ago,
reaching high frequencies because of the increased genetic fitness


