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Summary The purpose of the present study was to quantify the effect of iron deficiency anaemia on

the levels of HbA2, HbF, and HbA1C. Complete blood counts (CBC) were performed on 730

university students. Serum ferritin, HbA2, HbF, and HbA1C levels were determined for all

microcytic/hypochromic subjects. It was found that 81 (11.1%) of the students were

microcytic/hypochromic, of which 47 (58.1%) were found to be iron deficient. Twenty-six

(32.1%) were b-thalassemia carriers, 4 (4.9%) were b-thalassemia carriers with iron defi-

ciency and 4 (4.9%) remained undiagnosed. All the anaemic students were treated with

oral iron and followed for 20 weeks. The mean HbA2 level rose significantly (from

1.89% ± 0.45 to 2.19% ± 0.53, P < 0.001) after iron treatment. HbF levels were not

significantly different after iron treatment (0.94% ± 0.18 before and 0.95% ± 0.17 after

treatment, P > 0.05). HbA1C fell significantly after iron treatment, from a mean of

6.15% ± 0.62 to 5.25% ± 0.45 (P < 0.001). In conclusion, iron deficiency must be cor-

rected before making any diagnostic or therapeutic decisions based on HbA2 and HbA1C

levels.
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Introduction

Clinical laboratory diagnosis is an essential precursor to

therapeutic intervention in most diseases. In this context,

it is important to exclude interference by other conditions

that may give false-positive or negative results, leading to

inappropriate management (Weykamp et al., 1993; The

Thalassemia Working Party of the BCSH General Haema-

tology Task Force., 1994). Estimation of haemoglobin

subtypes is important for the diagnosis of certain clinical

conditions. Thus, HbA2, HbF, and HbA1C levels are

important, respectively, in the diagnostic investigation of

b-thalassemia carriers (The Thalassemia Working Party of

the BCSH General Haematology Task Force., 1994), and

patients with uncontrolled diabetes mellitus (Wywial et al.,

1993; El-Agouza, 2000).

The thalassemias are the commonest human genetic

diseases (Weatherall, 1991). The thalassemias are a

heterogeneous group of genetic disorders, characterized

by a defect in the haemoglobin genes that impairs the rate

of synthesis of one or more of the globin chains (a, b, c or

d) (Weatherall, 1983; Pearson & Benz, 1990). Thalasse-

mias are classified according to the particular globin gene

or genes affected, and include a, b, db, d, and cdb-

thalassemias (Weatherall, 1987; Phillips & Kazazian,

1990). In Palestine, the b gene and, to a lesser extent,

the d gene are most commonly involved (Sirdah et al.,

1998).

The diagnosis of b-thalassemia carriers is based on

elevation of the HbA2 level > 3.5% (Weatherall & Clegg,

1981; Schwartz & Benz., 1991; Esposito, 1992), while the

diagnosis of db-thalassemia carriers is based on elevation

of the HbF level > 5% (Bollekens & Forget, 1991; The

Thalassemia Working Party of the BCSH General Haema-

tology Task Force., 1994).

Diabetes mellitus is a complex of syndromes character-

ized by hyperglycemia, due to deficiency or diminished

effectiveness of insulin (Macleod, 1986; Bennett, 1994;
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