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ABSTRACT

Introduction: Beta-thalassemia major is an inherited hematologic disorder that is
characterized by decreased or lack in the synthesis of beta-hemoglobin sequence. An increase in
ferritin leads to a decrease in leptin in healthy individuals.

This study aimed to compare leptin and ferritin levels in the patients with beta-thalassemia
major and healthy individuals.

Material and Methods: This cross-sectional study was conducted in 2018-2019. The study
participants were divided into two groups including 57 patients with beta-thalassemia major in
the case group and 57 healthy volunteers in the control group. Leptin and ferritin levels were
measured using the ELISA Kit. The data were entered into SPSS 21 software and were compared
and analyzed using the T-test.

Results: The mean leptin level in the healthy individuals and patients with beta-thalassemia
major was 10.17 + 8.29 ng/ml and 3.23 + 3.22 ng/ml, respectively. The ferritin level in healthy
individuals was 99.14 + 90.5 ng/ml compared to 1233.456 + 0.701 ng/ml in the patients with
beta-thalassemia major.

Conclusion: In beta-thalassemia major patients, the leptin level was lower compared to healthy
individuals. In addition, an increase in ferritin levels leads to a decrease in leptin levels in healthy
individuals. However, this finding was not observed in patients with beta-thalassemia major.
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INTRODUCTION

Beta thalassemia major (B-TM) is a hemato-  synthesis of the beta-hemoglobin sequence causes
logic disease caused by decreased synthesis of the  a relative increase in the alpha sequence inside
beta-hemoglobin sequence (the main deficiency in  erythroid cells. As a result, abnormal molecule
the patients) [Thein S, 2013]. The decrease in the  alpha 4 emerges which is unstable and precipitates
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in the membrane of the red globules. These glob-
ules are lysed and destroyed in the reticuloendo-
thelial system. Therefore, B-TM is classified as
hemolytic anemia [Loukopoulos D, 1991; Vipraka-
sit V, Ekwattanakit S, 2018]. B-TM is more preva-
lent in the Mediterranean populations as well as in
Iran. B-TM is the most severe form of thalassemia
during which the complete lack of beta-protein in
hemoglobin leads to life-threatening anemia.
These individuals are dependent on regular blood
transfusion and continuous medical care [Klieg-
man R et al.,2017; Hadipour Dehshal M et al.,
2019]. The normal range of hemoglobin defers de-
pending on the age and gender of the individuals;
children aged between 7 to 12 years (11-16 gr/dl),
adult women (12-16 gr/dl), and adult men (12-18
gr/dl) [Glader B, 2004]. On the other hand, the re-
peated blood transfusion for survival in patients
with B-TM causes iron accumulation in different tis-
sues and organs leading to fibrosis, cell death, and
organ failure (particularly the heart and secreted
glands) [Lukens J, 1999; Crisponi G et al., 2019].
The main complications of patients with B-TM in-
clude delayed development, delayed sexual puberty,
short height, thinness, and hypogonadism [Kara-
chaliou F et al., 2006; Badiger S, Barauh A, 2019]
These are related to the low levels of hemoglobin,
high levels of ferritin, and insufficient treatment
with iron chelators [Saxena A, 2003].

Leptin is a polypeptide hormone with 16 kDa
and 146 amino acids that was discovered in 1994
[Gainsford T, Alexander W, 1999; lzadi V et al.,
2014]. This hormone is secreted through lipid cells
and has an important contribution to the survival
of the body in the long term. Leptin decreases ap-
petite and increases energy intake by affecting the
hypothalamus. In addition, leptin prevents neuro-
peptide Y (stimulates appetite) and promotes
gamma-melanocyte-stimulating hormone decreas-
ing appetite through the hypothalamus [Ebbeling
C et al., 2006; Kliegman R, 2007; Zhang Y, Chua
S, 2017]. Leptin concentration is higher in women
than men and is age-dependent. In both genders,
the increase in leptin concentration is accompa-
nied by a decrease in leptin receptor concentration
and leptin concentration in women is lower than in
men [Gainsford T, Alexander W, 1999].

The toxic effects of iron overload on cellular
membrane and proteins have raised a hypothesis

that iron overload decreases the leptin level by de-
stroying lipid cells [Youson J, Sargent P, 1984;
Gao Y et al., 2019]. Ferritin is the most important
iron reserve in the body and is used to assess iron
metabolism-related disorders. Ferritin is an intra-
cellular protein and a globular protein complex
consisting of 24 protein subunits that save iron as
a nontoxic solution. It is responsible for reserving
iron in the body [Braunwald M et al., 2001; Wang
W et al., 2010]. The normal level of ferritin is 300-
400 ng/ml in men and 15-200 ng/ml in women. The
level of this protein in the serum of individuals is
directly associated with iron reserves [Tsiotra P et
al., 2000; Saito H, 2014].

This study aimed to determine the potential as-
sociation between leptin and B-TM as well as the
potential association between the iron reserve and
leptin levels.

MATERIAL AND METHODS

Study design: This analytical, cross-sectional
study was conducted in 2014. The sample size in-
cluded two groups. The case group consisted of 57
B-TM patients (50.9% men and 49.1% women)
with a mean age of 18.8 years. The control group
included 57 healthy individuals (45.6% men and
54.4% women) with a mean age of 18 years.

3cc of blood sample with no anti-coagulation
agent was obtained from the participants before
blood transfusion. The serum was obtained after
coagulation and kept at -20°C until the perfor-
mance of the analysis. Before blood taking, written
informed consent was obtained from the partici-
pants or their parents. The patients’ personal infor-
mation such as age, gender, height, weight, and
duration of treatment were documented. The
healthy volunteers were matched with the patients
by age, gender, and weight. The ELISA kit was
used for measuring the serum leptin and ferritin
levels. This kit is ELISA-based and its sensitivity
is 0.5 ng/ml.

Ethical issues: The research follows the prin-
ciples of the Declaration of Helsinki. The Ethics
Committee of Shahrekord University of Medical
Sciences, Shahrekord, Iran has approved all of this
study’s protocols (IR.SKUMS.REC.1392.5.14).
Written informed consent was obtained from all
participants before any intervention.
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Data analysis: The data were analyzed with the
SPSS 21 software using the statistical tests of T-
test and Pearson correlation. The p< 0.05 was con-
sidered statistically significant.

RESULTS

In this study, 57 patients with B-TM including
29 males (50.9%) and 28 females (49.1%) as well
as 57 healthy individuals consisting of 26 males
(45.6%) and 31 females (54.4%) were evaluated.
The mean leptin level in the female and male pa-
tients with -TM was 4.85 + 3.5 ng/ml and 1.47 +
1.6 ng/ml, respectively. The leptin levels in the pa-
tients with B-TM were significantly lower com-
pared to the control group (p=0.0001). The mean
leptin level in healthy women and men was 14.5 +
8.32 ng/ml and 5.01 + 1.49 ng/ml, respectively.
The mean leptin level had a significant difference
between the two study groups (p< 0.05) (Fig. 1). In
total, the leptin level in healthy individuals was
10.17 + 8.29 ng/ml, which was notably different
from that in the patients with B-TM (3.22 + 3.23
ng/ml) (Table 1). The level of leptin was signifi-
cantly lower compared to healthy individuals. In
addition, the leptin level in the patients with f-TM
was positively associated with their age. As the
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Ficure 1. The serum levels of leptin (a) and ferritin (b)
in the study groups (healthy individuals and thalas-
semia patients.

TABLE 1.
The study of leptin and ferritin levels
in the two study groups.
Healthy
Leptin Mean 10.18+8.29
p < 0.0001
Ferritin Mean 99.14+90.5
P < 0.0001
Major thalassemia
Leptin Mean 3.23+3.22
p 0.0
Ferritin Mean  1233.46+701
p 0.335

age advanced, their leptin level increased (p=
0.002) and vice versa (Fig. 2).

There was a significant difference in the ferritin
level between the two study groups (p= 0.0). The
ferritin level in healthy individuals was 99.14 +
90.5 ng/ml. This was notably different from that in
the patients with f-TM (1233.456 + 0.701 ng/ml)
(Table 1). The ferritin level in the patients with
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FIGURE 4. The association of leptin level with body mass in the two study groups.

B-TM (1590+142.5 ng/ml) was higher compared to
the healthy individuals (114+14.6 ng/ml) (Fig. 3).

The ferritin level in the patients with B-TM had
no significant association with their age. However,
as the age of the healthy individuals advanced, the
ferritin level increased. The leptin and ferritin lev-
els were negatively associated with healthy indi-
viduals. As the ferritin level increased and de-
creased, the leptin level decreased and increased
(p=0.004) (Fig. 3). However, there was no signifi-
cant association between leptin and ferritin levels
in the patients with B-TM.

The leptin level in healthy individuals and the
patients with B-TM was positively associated with
the body mass. Along with the increase and/or de-
crease in leptin, the body mass increased and/or
decreased (p=0.004). In addition, individuals with
lower leptin in the body had lower body mass
index (BMI) (Fig. 4). There was no significant as-
sociation between the ferritin level and the body
mass in the two study groups.

Discussion

Major thalassemia occurs in all parts of the
world and blood transfusion is the best option of
controlling the disorder. The effects of this disease
change the body hormone levels and the iron load
rate. The ferritin level and the rate of a hormone
derived from the body fat (such as leptin) con-
stantly affect the development (height and weight)
and sexual puberty in these patients.

The results of the present study indicated that the
mean leptin level in these patients was lower than
normal and the mean ferritin level was higher than
normal compared to healthy individuals (Fig. 1). As

the age of the patients advanced, the leptin level in-
creased (Fig. 2). In this study, the leptin level was
higher in women than men. In addition, there was a
positive significant association between leptin and
BMI and a significant negative association between
leptin and ferritin in healthy individuals, but not in
the patients with 3-TM (Fig. 3, 4, 5).

In a study on 162 patients with major thalas-
semia and 138 healthy individuals, the serum level
of leptin was evaluated. There was a significant
difference in the serum leptin level between the
male patients (2.69 £+ 1.23 ugr/l) and the control
group (6.86 = 2.71 pgr/l) (p<0.0005). There was
also a significant difference in the serum leptin
level between the female patients (6.37£2.9 ugr/I)
and normal individuals (9.37 £ 5.2 ugr/l) (p<0.05)
[Miraglia del Giudice E et al., 1999]. Dedousis et
al. (2002) reported the leptin levels of the patients
with thalassemia and healthy individuals as 1.9 ng/
dl and 14.6 ng/dl, respectively. This indicates that
the patients with thalassemia had lower leptin lev-
els [Dedoussis G. et al., 2002]. This is in agree-
ment with the present study. The mean leptin level
in these patients was lower than the normal level
and equal to 3.22 ng/dl, with a significant differ-
ence from that of healthy individuals (10.17 ng/dl).
Another study showed that leptin was significantly
lower in the patients compared to controls. The
low serum leptin in beta-thalassemia was possibly
due to the toxic effect of iron overload on the adi-
pose tissue [Chaliasos N et al., 2010]. In the pres-
ent study, the leptin level in male patients was
lower with a mean of 1.6 ng/dl and different from
that in the healthy individuals with a mean of 4.85
ng/dl. In addition, the leptin level in female pa-
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tients was significantly different and lower (mean
of 5.01 ng/dl) compared to healthy individuals
(14.5 ng/dl). The most probable reason for this dif-
ference is the toxic effects of iron overload on the
cellular membrane and proteins. Free iron (in the
cases of iron overload) stimulates hydroxyl free
radicals and per oxidative products that damage
the lipid membrane and proteins. Therefore, in
overload cases (such as in thalassemia), leptin de-
clines because of the destruction of lipid cells.
Moreover, the lipid cells that contain yellow mar-
row and are replaced by red marrow, which occurs
in hemolytic anemia conditions, could be the rea-
son for the decline in leptin in patients with thalas-
semia. Investigation of the association between
leptin and BMI in healthy individuals revealed that
they were significantly and positively associated
which is consistent with previous studies [Moller
N et al., 1998; Suzuki K et al., 2003].

In addition, the results of the present study indi-
cated that leptin in the group of patients with -TM
had a positive association with their BMI. Their
BMI increased as the leptin increased. Based on
the previous studies and the present study, there is
a strong association between serum leptin and
BMI. As both serum leptin and BMI are low in
thalassemia patients, iron precipitation in lipid
cells seems to decrease lipid and the production of
leptin. We also found that the leptin level was pos-
itively associated with age in the patients with
B-TM. As the age of the patients advanced, their
leptin levels increased. This is probably caused by
the increase in the lipid tissue as the patients be-
come older. A study reported that the decreased
serum leptin level in patients with f-TM had a sig-

nificant positive association with age and the lev-
els were higher in females compared to males.
Moreover, there was a significant negative associ-
ation between serum ferritin and serum leptin
[Ebtesam R et al., 2018]. Another study reported
that major thalassemia reduces the serum levels of
leptin regardless of age and body mass. In addi-
tion, they found an inverse statistical correlation
between the serum levels of leptin and ferritin
among the studied individuals [Shahramian | et
al., 2013]. In the present study, there was a strong
association between leptin and gender in healthy
individuals and patients with B-TM, which is in
line with the previous studies [Saad M et al., 1997].
Leptin was higher in female participants which
might be attributed to the physiologically higher
lipid tissue in women compared to men. However,
another possible reason may be the sexual hor-
mones that influence leptin. Al-Naama et al. (2016)
revealed that the serum leptin levels were signifi-
cantly lower in patients with B-TM than in healthy
individuals. In addition, the low serum leptin was
sensitive to predict short stature and was signifi-
cant in B-TM females only [Al-Naama L et al.,
2016]. Choobineh et al. (2009) reported that the
adipocytes of patients with B-TM were unable to
produce sufficient leptin. This suggests that the
dysfunction of the adipose tissue can be consid-
ered as an endocrinopathy that affects the patients
with B-TM [Choobineh H et al., 2009]. Since leptin
increases with the initiation of cardiac involve-
ment, it can also be a predictive marker of cardiac
involvement in patients with 3-TM [Shahramian |
et al., 2015].
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CONCLUSION

In this study, leptin and ferritin were measured
in the same blood sample and compared between
healthy individuals and patients with B-TM. The
leptin and ferritin levels were negatively associ-
ated with healthy individuals. As ferritin increased
or decreased, the leptin level decreased or in-
creased (p=0.004). However, there was no signifi-
cant association between the levels of ferritin and
leptin in the patients with B-TM. This is probably
due to the medications such as desferal that affect

the patients’ ferritin level and, in turn, change the
findings. In addition, another reason for this could
be the fact that leptin varies in a specific interval in
the patients. As ferritin increases, the decline in
leptin does not exceed a certain limit. However,
the leptin and the ferritin levels are constantly
lower and higher in patients with B-TM, respec-
tively. This indicates the necessity and significance
of controlling the serum iron as well the leptin hor-
mone in these patients.
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