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Introduction
Thalassemias are inherited autosomal recessive disorders due to a 

defect in α or β-globin chain synthesis characterized by reducing the rate 
of hemoglobin synthesis [1].

Regular blood transfusion therapy in thalassemic children leads to 
increased risk of iron overload with its related complications [2].

It can result in progressive organ damage in a condition called 
hemosiderosis leads to growth retardation and delay of sexual 
maturation in children [3].

So, it is critical to maintain normal iron levels in those children. As 
in human, iron is unable to be eliminated by the excretory route; iron 
will be regulated only by intestinal absorption [4].

Mutations in genes involved in the regulation of systemic iron 
homeostasis may cause an autosomal recessive disorder called hereditary 
hemochromatosis [5].

Patients with hemochromatosis exhibit increased expression of 
iron transporters that result in hyper-absorption of iron from the diet 
with lacking a regulated mode of iron excretion results in systemic iron 
overload [6].

The hepatocytes secret a hormone called hepcidin, regulates 
iron level in the plasma. Persistent increase of hepcidin causes iron-
restricted anemia, whereas hepcidin deficiency results in iron excess 
with precipitation of iron in the liver and other parenchyma [7,8].

A useful method for diagnose the patients at higher risk of iron 
toxicity may be the determination of hepcidin concentrations [9].

A mutation in the Human Factors Engineering (HFE) gene 

was identified as the cause for around 65% of the cases of classic 
hemochromatosis in the Mediterranean region [10].

HFE gene located on chromosome 6p [11]. The mutation most 
responsible for iron overload in the HFE protein is an amino acid 
substitution of tyrosine for cysteine at position 282 [12].

This study aim to detect the HFE gene C282Y mutation and its 
relationship with iron excess and hepcidin levels in Beta-thalassemia 
children. 

Subjects and methods 

Subjects: The study conducted on 76 children with β-thalassemia 
consists of 36 girls and 40 boys on regular packed red cell transfusion 
came to Menoufia University Hospital, Egypt at Pediatric Hematology 
Clinic, their age was 7.55 ± 4.24 years. 

Excluded criteria include serological evidence of hepatitis B or C, 
diabetes mellitus thyroid and renal dysfunctions. 
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29 boys and 22 girls apparently healthy children age and gender 
matched served as a control group. Their age was 8.31 ± 4.19 years. 

Ethical clearance from Faculty of Medicine, Menoufia University 
ethical committee was obtained and Informed consent was taken from 
the legal guardians of the included children before participation. 

Included patients were passed through detailed history taking and 
clinical examination. For each participant, body weight and height were 
measured by the standard methods with estimation of body mass index 
(BMI=weight in kg/height in m2). 

Blood sampling: 7 mL of venous blood were withdrawn from each 
subject and divided as follows: 3 mL in a vacutainer plain test tube and 
was left to clot and then centrifuged at 3000 rpm for 10 min, serum 
was then separated and stored at -80°C until used for measurement 
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patients group. While there was a significant decrease of hepcidin levels 
in AA genotype than both AG and GG genotypes (Table 4).

There was a significant association between Ferritin, Alkaline 
phosphatase, TIBC levels, hepcidin levels and HFE mutation by multi-
variance regression analysis model. 

There were significant differences among AA, AG and GG types of 
HFE gene (C282Y) mutation as regard number and % of patients with 
ferritin level equal or more than 2500 ng/ml as index of iron overload 
group with AA and AG genotypes have significantly higher rates of iron 
overload than GG genotype (Table 5).

Discussion 
Multiple transfusions can lead to the accumulation of excessive 

iron in the body which needs to be corrected using chelating agents to 
remove excess iron by excretion [15].

Transferrin is a carrier of iron to be soluble in plasma, however 
when (transferrin saturation. increases over 45%, new circulating iron 
species can appear, named non-transferrin bound iron (NTBI), which 
has a very special kinetics in so far as, it targets with very high affinity 
the parenchymal cells, especially the hepatocytes [16].

The redox potential of tissue iron as environmental modifier may 
be the cause of chronic liver disease in hemochromatosis [17]. 

The aim of this study was to evaluate the frequency of rs1800562 
HFE mutation in children with beta thalassemia and the correlation 
between these mutations with parameters of Iron indices including 
hepcidin levels. 

In the present study There was a significantly increased frequency of 
the A genotype and A allele of HFE gene (C282Y) mutation in children 
with beta thalassemia compared to controls.

Less commonly two additional mutations were noted other than 

Group 1 (n=76)
Mean ± SD

Group 2 (n=51)
Mean ± SD t- test P value

Age (years) 7.55 Ñ 4.24 8.31 Ñ 4.19 0.996 >0.05
Gender

 Male       No    %
Female   No    %

41       53.9%
35       46.1%

29       56.9%
22       43.1%

ɢ2=0.10 >0.05

Weight in Kg 23.93 Ñ 11.73 28.76 Ñ 13.25 2.158 <0.05*
Height (cm) 115.68 Ñ 25.84 126.15 Ñ 25.54 2.249 <0.05*

BMI 17.04 Ñ 2.87 16.93 Ñ 1.62 0.236 >0.05
Splenectomy

Positive       No    %
   Negative     No    %

28       36.8%
48       63.2%

00       00%
 51     100% ɢ2=24.10 <0.001**

Table 1: Comparison between the studied groups regarding demographic and clinical data in patient and control.

Group 1 (n=76)
Mean ± SD

Group 2 (n=51)
Mean ± SD t- test P value

AST (IU/L) 98.53 Ñ 100.89 28.07 Ñ 4.68 4.977 <0.001**
ALT (IU/L) 133.15 Ñ 283.20 28.11 Ñ 3.86 2.645 <0.01**

Creatinine (mg/dl) 0.69 Ñ 1.08 0.96 Ñ 1.70 1.064 >0.05
Urea (mg/dl) 31.88 Ñ 8.52 30.68 Ñ 5.81 0.873 >0.05
ALP (IU/L) 362.73 Ñ 85.32 96.01 Ñ 9.14 6.618 <0.001**

Ferritin ( ng/ml) 2334.27 Ñ 1779.49 97.78 Ñ 25.33 8.963 <0.001**
Iron (ug/dl) 195.17 Ñ 71.19 81.47 Ñ 10.31 11.311 <0.001**
TIBC (ug/dl) 144.27 Ñ 79.84 293.80 Ñ 25.65 12.919 <0.001**

Hepcidin (ng/ml) 66.90 Ñ 14.47 76.72 Ñ 16.53 18.931 <0.001**
WBCs (Ĭ 10į/L) 22.83 Ñ 25.67 7.03 Ñ 2.36 4.377 <0.001**
RBCs (Ĭ 106/L) 2.83 Ñ 0.59 4.73 Ñ 0.34 17.317 <0.001**
Hb (gm/dl) 7.77 Ñ 1.76 11.72 Ñ 1.27 13.266 <0.001**

Platetets count (Ĭ 10į/L) 409.17 Ñ 269.53 326.27 Ñ 83.94 2.126 <0.05*
MCV (Õm3) 78.49 Ñ 6.5 74.6 Ñ 8.8=52 2.907 <0.05*
MCH (pg) 27.58 Ñ 3.34 24.87 Ñ 2.84 4.680 <0.01**
RDW (%) 35.07 Ñ 3.47 34.14 Ñ 0.52 6.166 <0.001**

Table 2: Comparison between the studied groups regarding laboratory data, iron related parameters in patient and control.
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the C282Y homozygous mutation, aspartate for histidine (H63D) and 
cysteine for serine (S65C) [18].

The coexistence of two iron metabolism disturbances, beta 
thalassemia and C282Y mutation in the present study has no 
explanation but it leads to an additional overload and an increase of 
oxidative stress in blood cells which may explain the difference of the 
clinical course between children with beta thalassemia [19]. 

In accordance to the present study Kaur et al. [20], found that 2 out 
of 81 patients with beta thalassemia were positive for C282Y rs1800562 
mutation. While the studies of Enein et al. [21], Mellouli et al. [22] and 
Karimi et al. [23], found no cases of this mutation in both patients and 
control groups.

In the present study there was no significant difference in genotypes 
of C282Y rs1800562 mutation as regard gender. Matched with this, the 
study of Katsarou et al. [24] found no association between the HFE 
polymorphisms rs1800562 and gender could be established.

In the present study in β-thalassemia patients there was a significant 
increase of serum Iron and ferritin levels in AA genotype than both 
AG and GG genotypes. Also, there was a significant increase in the 
splenectomy percent among AA genotype than other two genotypes in 
the patient group.

A several studies stated elevated serum ferritin concentration as 
a sensitive indicator of body iron stores with a relationship between 
C282Y homozygosity and elevated body iron stores [25].

In this study in β-thalassemia patients there was a significant decrease 
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