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Introduction

Beta-thalassemia is a genetic disorder caused by
mutations in the B-globin gene. It is characterized by chronic
anemia caused by ineffective erythropoiesis. It is accompanied
by a variety of serious secondary complications such as
extramedullary hematopoiesis, splenomegaly and iron overload
(Gardenghi et al., 7+ !+). B-thalassemia minor is a common,
usually asymptomatic abnormality, discovered on routine blood
test. It is characterized by hypochromic microcytic blood
picture (MCV, MCH are very low, normal RDW), but high red
cell count (>°.2x)+'"/L) and mild anemia (haemoglobin -
VYg/dl). A raised Hb Ay (o, 8,) (>Y.2%) confirms the diagnosis
(Provan et al., 2009).

Iron overload is the principal cause of morbidity and
mortality in p-thalassemia with or without transfusion
dependence. Iron homeostasis is regulated by the hepatic
peptide hormone ‘“hepcidin” which is a small peptide hormone
secreted by hepatocytes. Hepcidin controls dietary iron
absorption, plasma iron concentrations and tissue iron
distribution. Dysregulation of hepcidin production underlies
many iron disorders (Nemeth, r« 1),

In thalassemia major patients, iron absorption contributes
less to the total iron load than transfusions. However, in non-
transfused thalassemic patients, low hepcidin and the
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consequent hyper-absorption of dietary iron is the major cause
of systemic iron overload. Hepcidin measurement has only
recently become available with the development of assays for
bioactive mature hepcidin in serum and urine (Nemeth, ¥+ 1),
Hepcidin, ferroprotin and their regulators represent potential
targets for the diagnosis and treatment of iron disorders and
anemias (Ganzetal., Y- 17).
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Aim of the Work

The aim of this work is to evaluate the hepcidin levels
and iron status in Egyptians having B-Thalassemia minor.
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Thalassemias

Definition

Thalassemia syndromes are a heterogeneous group of
inherited anemias, characterized by defects in the synthesis of
one or more of the globin chain subunites of the hemoglobin
tetramer. The result is imbalanced globin chain production,
ineffective erythropoiesis, and hemolytic anemia (Giardina and
Rivella, 2013).
Currently, repeated blood transfusions and red cell hemolysis
are the major causes of secondary iron overload and oxidative
stress in thalassemia (Pognatti and Galanello, 2009).

Geographical distribution and epidemiology

Thalassemias represent the most common mono-genetic
disorder worldwide. Because thalassemia heterozygosity
confers some immunity against malaria, there is a particularly
high incidence of thalassemia (2.5%-25%) in the Mediterranean
basin, the Middle East, the tropical and sub-tropical regions of
Africa, the Asian subcontinent, and Southeast Asia, where
milder forms of the disease are most commonly seen
(Rachmilewitz et al.,, 2011). Around 3% of the world
population carries genes for -thalassemia (Figure 1) (Omar et
al., 2005).

It has been estimated that about 1.5% of the global population
(80 to 90 million people) are carriers of B-thalassemia, with about
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60,000 symptomatic individuals born annually, the great majority
in the developing world. The total annual incidence of symptomatic
individuals is estimated at 1 in 100,000 throughout the world and 1
in 10,000 people in the European Union. However, accurate data
on carrier rates in many populations are lacking, particularly in
areas of the world known or expected to be heavily affected.
According to Thalassemia International Federation, only about
200,000 patients with thalassemia major are alive and registered as
receiving regular treatment around the world (Galanello and
Origa, 2010).

e

-r X
Il B-Thalassemia
Distribution of thalassemia
B No Thalassemia

Fig.(1): Geographic distribution of p-thalassemia (Weatherall and
Clegg, 2001).

%,

In Egypt, thalassemia is considered the most common
hemoglobinopathy and is one of its major health problems (El
Danasoury et al., 2011). It is considered the most common
genetically determined, chronic haemolytic anemia (Madani et
al., 2011), where >1000 of the annual 1.5 million newborns are
expected to be affected with this disorder (Tantawy et al., 2009;
Mansour et al., 2012), with an estimated carrier rate of 9%-
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10.5% (Madani et al., 2011), and a gene frequency of 0.03
(Mansour et al., 2012).

Classification

According to which globin chain is produced at a reduced rate
thalassemia is classified into o, B, 88,68, &, y, ey&p thalassemias
(Table 1). Functionally, some thalassemia mutations cause a
complete absence of globin chain synthesis, and these are called o°
or p° thalassemias; in others, the globin chain is produced at a
reduced rate and these are called o or p'thalassemia (Thien and
Rees, 2011).

Table (1): The thalassemias and related disorders.

0

o
. o
a-Thalassemia Deletion (~o()
Non deletion (o)
BO
-Thalassemia B’
Normal HbA,
Silent
(6B)°
6-B Thalassemia (AyESB)O
(8B)°
y-Thalassemia
50
6-Thalassemia 5"
ey&p —Thalassemia
Deletion (8B)°, (*v8B)°
. . Non deletion
Hereditary persistence of fetal . .
. Linked to 3 -globin genes
hemoglobin G ot A ot
BT, Y8
Unlinked to 3-globin genes

(Thien and Rees, 2011)
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