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Table 2. Differential diagnosis of sickling disorders (Hb S disorders).

Ηb a (%) hb s (%) hb a2 (%) hb F (%) Ηb (g/dl) mCV (fl) retic (%)

hb as 55-60 40-45 <3.5 (2-3) <1 13-15 75-90 1-2

hb ss 0 90-95 <3.5 (2-3) 5-10 
(usually)** 6-9 70-90 10-20 

hb as/α+-thalassaemia 62-70 28-33 <3.5 (2-3) <1 13-15 normal or low

hb as/α0-thalassaemia 68-78 20-30 <35 (2-3) <1 13 <70

hb ss/α- thalassaemia** 0 88-93 <3.5 (2-3) 1-10 9.2 normal or low 

hb s β0-thalassaemia (major) 0 90-95 >3.5 (3.5-6) 5-10 7-11 (8.8) 60-70 4

hb s β+-thalassaemia (minor) 5-30 60-90 >3.5 (3.5-6) 5-10 8-12 (11) 65-75

Ηb sC 0 50 <3.5 (2-3) 1 (1-7) 8-13 (11) 75-90 4

hb s hpFh 0 70-80 <3.5 (2-3) 20-30 11-14 60-80 2

hb se 0 60 30-35 *** 4 13 <70

 * Depending on the Hb S haplotype: most haplotypes have Ηb F 5-10%, except Arab-Indian (Ηb F ~20%). An Ηb F level >10% diminishes the severity of 
sickle cell anaemia. 

 ** Co-inheritance of sickle cell anaemia (Hb SS) with a+ or a0 thalassaemia diminishes the severity of sickle cell anaemia.
 *** In fact, this is Hb Ε, not Hb A2 (Hb E migrates to the same position as Hb A2 on Hb electrophoresis, and is eluted at the same retention time as Hb A2 

on HPLC) 

Figure 6. Elliptocyte versus sickle cell.
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 – The crescent form or filamentous form. Charac-
teristics: irreversible sickle cells upon oxygenation 
(due to polymerisation and precipitation of Hb S); 
half-moon or crescent shape to cell with centre cell 
diametre narrow (i.e. dense); more distinct points 
at each end of cell. This is the typical elongated, 
narrow-cell-diametre sickle cell. 

 – the oat cell form or boat-shaped cell form. Char-
acteristics: reversible sickle cells upon oxygenation; 
straight appearance to cell with centre cell diametre 
broader than filamentous form (i.e. less dense); less 
distinct points at each end of cell.

Oat sickle cell forms may cause problems in interpret-
ing blood films, because they may be confused with the 
elliptocytes of hereditary elliptocytosis, the pencil cells or 
cigar cells of iron deficiency anaemia, and the envelope 
cells of Hb C, all of which are common in Africans. 

The elliptocyte is an elongated rbc with rounded ends 
and its cellular diametre appears equivocal from top to 
bottom. In contrast, the drepanocyte is an elongated rbc 
with pointed ends and its cellular diametre is broader in 
the centre of cell and narrows toward the ends of the cell 
into a point (Figure 6). The pencil cell is an elongated rbc 
with rounded ends in which its cellular diametre is broader 
in the centre of cell and narrows toward one end of the cell.

1.2.2 Haemoglobin C

Hb C occurs almost exclusively in blacks. Hb C is very 
common in West Africa e.g. Hb C frequency in northern 
Ghana is 17-28%. It is also common among blacks in the 
Caribbean and United States (2-3% of African-Americans 
are A-C heterozygotes). 




