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Abstract
Background: Thalassemia and abnormal hemoglobin are the most common genetic
disorders and are considered health problems in many developing countries. Beta-
Thalassemia major is the most familiar type, in which the beta-globin chain synthesis is
impaired.
Objective: To evaluation the concentrations of immunoglobulins  IgM, IgG and  IgA also
the complements  C3 and C4 between β-Thalassimic children patients and control group,
and find the differences of some hematological parameters between the two  groups,
finally, isolation of some bacterial species causes the bacterial infections.
Patients and Methods: The present study was performed on 40 β-thalassemia major
children who were registered in the thalassemia center at Al-Karama teaching hospital in
Baghdad and 20 healthy children as a control group from the period of September 2015-
Augest 2016, the serum immunoglobulins (IgG, IgM, IgA) and complement C3, C4 levels
were measured also blood culture was done to identify the causative infection.
Results: The mean serum concentrations of IgM, IgG and IgA in β-thalassemia major
children were 1834.1 ± 312.2, 134.5 ± 40.3 and 212.7±89.6, respectively, and they were
increased significantly (p≤0.05). The mean serum concentrations of C3 and C4 were
consistently decreased in children and there were no significant differences (p≤0.05) between
the two groups. The mean Hb of β- thalassemic children was 8.32±0.91 g/dl  and this lower
from the level of control, RBC count is also low 3.7±0.7 but the levels of  WBCs  was higher
in β- thalassemic children 10.4±1.67, several types of bacterial specious were isolated
included Staphylococcus aureus 30% (12 patients) , Escherichia coli 25%(10 patients) ,
Streptococcus pneumoniae 17.5% (7 patients), Salmonella enteritidis 10% (4 patients),
Serratia  marcescens 7.5% (3 patients), Pseudomonas aeruginosa 5%(2 patients), Klebsiella
pneumoniae 2.5%(1 patients) and Haemophilus influenza 2.5%(1patients).
Conclusion: The alteration in serum immunoglobulins and complements levels in
thalassemia major children probably can be due to marked heterogeneity of the patients,.
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Introduction
Beta-thalassemia major is considered as

a major health problem especially in our
area ,the patients suffer from a form of
inherited autosomal recessive blood
disorder which characterized by abnormal
formation of hemoglobin [1].

This disease affects many organs and
systems in the body which can causes
serious damages to these systems such as
reticuloendothelial, immunity and endocrine
systems [2]. Different immunological
abnormalities factors recorded such as
splenectomy, iron overload and frequent
exposure to foreign allogenic antigens
during the blood transfusion and liver
damage after hepatitis, so these variables
influence can explain different findings in
patients from different geographical places
[3]. The frequency of blood transfusion
could led to iron overload and many
complications such as neurotic problems,
growth failure, cardiovascular problems,
liver disease and many problems other than
severe anemia as well as the increasing of
infections chances which may include
increased susceptibility to bacterial
infections [4].

So this study aims to evaluation the
concentrations of immunoglobulins  IgM,
IgG and  IgA also the complements  C3 and
C4 between β-Thalassimic children patients
and control group , and find the differences
of some hematological parameters between
the two  groups, finally, isolation of some
bacterial species causes the bacterial
infections

Patients and Methods
The study was performed on 40 β-

thalassemia major children who were
registered in the thalasseamia center at
Al-Karama teaching hospital in Baghdad and
20 healthy children as a control group from
the period of September 2015 to Augest
2016, the age of the children was 3 months -

10 years and the information’s were
collected from the hospital records and the
parents questionnaire. The serum
immunoglobulins (IgG, IgM, IgA) and
complement C3, C4 levels were measured by
using single radial immunodifussion ( SRID)
kit from LTA ( Italy ) . All plates were
opened then 5 μl of serum was put in each
well of each plate then the plates were
covered and stored at a moist chamber. The
precipitating ring was measured by
immunoviewer then the concentration of
each humoral component was detected by
using the reference table which contains the
concentration value corresponding to
precipitating ring diameter [5]. In the EDTA
blood samples, the Hb, WBCs and RBCs
were analyzed by a hematology analyzer
(ADVIA 120, Siemens). In order to show the
main bacterial causative agents of infections,
gram stain used  to identify mixtures of
bacteria then appropriate culture media is
selected depending upon the bacteria
suspected, colonies of bacteria are usually
large enough to identify after 18–24 h at
37°C and the biochemical tests used to
confirm the diagnosis [6]. The aim of the
study was to evaluate the concentrations of
immunoglobulins  IgM, IgG and  IgA and the
complements  C3 and C4 between β-.

Thalassimic children patients and control
group , and find the differences of some
hematological parameters between the two
groups, finally, isolation of some bacterial
species causes infections.

Statistical analysis
The Chi-square and t tests were used for

statistical analysis. A P value less than 0.05
was used for statistical significance to
compare the differences between the groups.

Results
The results of the study showed that the

newly affected patients registration under one
year represented the major group [75%] out
of the total number as shown in table 1.
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Table (1): Distribution of β-thalassemia major children according to age.
Age /years N=40 (100%)

Less than 1 year 15 (75%)

1-3 year 11(55%)

4-6 year 9(45%)

7-10 year 5(25%)

The serum concentrations of IgM, IgG
increased significantly (p≤0.05) in β-
thalassemia major patients children as
compared with control group. IgA

concentrations very high and there was a
significant difference (p≤ 0.05) between the
patients and control groups as shown in table
2.

Table (2): Mean concentration of Immunoglobulin IgM, IgG and IgA in β- thalassemic children and
control serum.

The results showed that the complements
(C3 and C4) mean concentration of β-
thalassemic children patients was less than
control group. There was no significant

differences between patients and control
group (P >0.05), as shown in table 3 .

Table (3): mean concentration of C3 and C4 in β- thalassemic children patients and control
serum.

In the present study the mean Hb
of β- thalassemic children was
8.32±0.91 g/dl and this lower from the

level of control, RBC count is also low
3.7±0.7 Thalassemic patients show
high levels of WBCs 10.4±1.67 than
As shown in table 4.

groups N IgM IgG IgA

Mean ±SD Mean ± SD Mean ± SD

patients 40 1834.1 ± 312.2 134.5 ± 40.3 212.7±89.6

control 20 1212.3±343.4 74.7 ± 19.5 133.4±28.9

probability P≤0.05 P≤0.05 P≤0.05

omplements Patients N=40 Control  N=20 probability

Mean ±SD Mean ±SD t test P value

C3 214.16±  51.14 232.42±58.61 0.756 -0.418
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Table (4): Mean differences of some hematological parameters between β-Thalassimic
patients and control group.

parameters β-Thalassimic patients control probability

Mean ±SD Mean ±SD T test P value

Hb 8.32±0.91 13.4±0.58 1.645 0.741

WBCs 10.4±1.67 8.75±1.43. 1.938 0.582

RBCs 3.7±0.7 5.3±0.31 1.747 0.947

The results showed that there were a
bacterial infections by both gram positive
and negative bacteria as follows
Staphylococcus aureus 30% (12 patients) ,
Escherichia coli 25%(10 patients) ,
Streptococcus pneumoniae 17.5%(7
patients), Salmonella enteritidis 10%(4
patients), Serratia  marcescens 7.5%(3
patients), Pseudomonas aeruginosa 5%(2

patients), Klebsiella pneumoniae 2.5%(1
patients) and Haemophilus influenza 2.5%
(1patients) while the control group
revealed that the most common infection is
caused by Escherichia coli 20%[4
patients ] followed by Staphylococcus
aureus 10% (2 patients) as showed in
figure 1.

Figure (1): Distribution of  bacterial isolations between β-Thalassimic patients children and control

group.

Discussion
The results showed that the patient’s

registration under one year represented the
major group (75%) and this may be due to
increase awareness of the parents about their
child health [7]. In The present study we
evaluated only selected immunological
parameters. The increased levels of serum
immunoglobulins is resulted from continuous
exposure to various antigens and the re-
infections can also stimulate the immune
system which may result in increased
immunoglobulin levels, Iron over load was
suggested as an important risky factor

affecting the immune parameters  in
thalassemic patients and this agree with other
studies in Iran and England [8][9]. C3 and C4
were consistently decreased in the patients
children and this might be due to reduction in
synthesis or increased consumption; and
many observation mentioned the lower levels
of  C3 and C4 which may act as a serious
factor to immune deficiency [10][11]. The
Hb was low as comparing with control and
this related to disturbances in the
haemoglobin synthesis which leading to
microcytic and hypochromic anaemia [13].
Which was similar to other studies in India
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and USA [14][15]. This could be due to
better chelation as well as leuco-depleted red
cell transfusions currently in use for
thalassemic patients. With increasing number
of transfusions, there was an increase in the
levels of immunoglobulins. It has been
postulated that donor alloantigens lead to
development of alloantibodies to the patients’
RBCs, leading to conformational changes on
the epitope of RBC antigens, thereby
stimulating the formation of autoantibodies
[16].  The WBCs count was higher than
control due to the presence of immature red
cells [17]. These results agree with other
findings [18][19]. The result was in
accordance with other studies, where the
percentages of gram-positive and gram-
negative organisms isolated from bacteremic
children. Similar study in Pakistan reveled
that Gram-positive organisms and Gram-
negative organisms accounted for causes
bacteremic infections, another study pointed
out that the etiology may even vary at
different times within the same place
[20][21].

In conclusion, the present results revealed
that the mean serum levels concentrations of
IgM, IgG and IgA in β-thalassemia major
patients increased significantly and
complements C 3, C4 were decreased in all
patients groups compared with corresponding
age group of healthy control. The levels of
WBCs were higher and there were many
bacterial species isolated, heterogeneity
concerns race, socioeconomic class,
nutritional status and environmental factors.
The anemia produced by different abnormal
hemoglobins and usually is caused by iron
deficiency and thalassemia trait

Repeated blood transfusion in β-
thalassemia patients will result in a
continuous exposure to various antigens and
lead to increased levels of serum
immunoglobulins and continuous
complement consumption, also, increased the
bacterial infections.
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