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Abstract 

The present study aimed to investigate the humeral immunity in Beta 

Thalassemia Major (BTM) patients by measure the serum levels of immunoglobulins 

(IgM), (IgG), (IgA), and complement system (C3, C4). A total of 80 BTM patients 

were enrolled in the study their age ranged between (6-25) years .The patients were 

subdivided according to their age into three age groups. The most predominant age 

group was 11-20 years 38:80 (47.5%). While the patients below 10 years were 

29:80(36.25%) and more than 20 years 13:80 (16.25%).It has been shown through a 

questionnaire that all patients more than 20 years were splenectomies patients. In 

comparison with 45 ages matched healthy control groups there were a significant 

increase (p ≤ 0.05) in serum IgM, IgG, and IgA in all groups of BTM patients. The 

serum levels of immunoglobulins M, G, and A increased significantly (p ≤ 0.05) with 

age in BTM patients. Serum C3and C4 decreased significantly in all groups of BTM 

patients compared with age matched healthy control. It has been observed that sreum 

C3 reduced in 11-20 years a and more than 20 years BTM patients age groups 

compared with patients below 10 years, whereas no significant difference in serum C4 

among BTM patients age groups when compared with each other. 

Introduction 

Thalassemia  is  a  hereditary  anemia  resulting  from  defects  in  hemoglobin  

production  (Higgs et al., 2001). It results from quantitative reductions in globin chain 

synthesis due to gene deletion or mutations. It can be classified according to which 

globin chainsis produced in reduced amount. Those with reduced α-globin chains are 

termed α-thalassemias, whereas those with decreased β-chain production are called β-

thalassemias. The  World  Health Organization (WHO) recognizes thalassemia as the 

most prevalent genetic blood disorder in the world found in more than 60 countries 

with a carrier population of  up to 150 million (Cao and Galanello , 2010). 

Thalassemia are classified according to which particular globin chains are produced in 

a reduced amount, which may lead to an imbalance in globin chains synthesis, 

ineffective erythropoiesis, hemolysis, and eventually to a variable degree of anemia. 

The main types of thalassemias the α and β thalassemia. β thalassemia is the most 

important and widely spread type which causes severe anemia in the homozygous and 

compound heterozygous states (Weatherall,  2004; Galanello and Origa, 2010). β -

Thalassemias are clinically classified according to their severity into thalassemia 

major requiring a regular blood transfusion throughout life, thalassemia intermedia 

characterized by anemia but not of such severity as to require regular blood 

transfusion, and thalassemia minor or trait which is the symptomless carrier state 
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(Lahiry et al., 2008 and Cao and Galanello, 2010). The management of severe forms 

of the β - thalassemia diseases depends on three regimens: regular blood transfusion, 

removal of overloaded iron with chelating agents such as deferoxamine and Exjade, 

and splenectomy when rate of transfusion is increasing (Peters et al., 2012 and 

Vichinsky et al., 2011). Transfusions lead to iron overload and also to immune 

derangements, both of which exert a negative effect on the functional integrity of the 

immune system in multitransfused patients with thalassaemia(Salsaa and 

Zoumbos,1997). There are no reports about the immunoglobulin and complement 

system in β thalassemia major in wasit province. There for the aims of the present 

study to determine serum immunoglobulin G, M, A and complement C3and C4. 

 

Material and Methods     

A total of 80 β-thalassemia major  patients (45 males and 35 females) attended 

to thalassemia center at AL-Kut Hospital in Wasit Province for regular blood 

transfusion were enrolled in this  study. They were subdivided according to the age 

into three groups (less than 10 years, 11-20 years, more than 20 years). It has been 

shown through a questionnaire that all patients more than 20 years suffer from the 

removal of the spleen [splenectomized β-thalassemia major patients (SβTM)]. Control 

groups were age and sex matched with β-thalassemia major patients groups. 

Blood samples (5 ml) were taken from patients and controls to obtain the serum 

by centrifugation to assess the immunoglobulins (IgG, IgM ,IgA) and complement C3 

, C4 levels using the commercially available single radial immunodiffusion plates 

(SRID) from LTA, Italy. The serum samples were frozen at -20 °C   until used. All 

values were expressed as means ± standard deviation (µ±S.D). The data were 

analyzed by using a computerized SPSS program. Student's t –test was used to 

examine the differences between any two age matched groups. The comparisons 

between β-thalassemia major patients groups were performed with analysis of 

variance (ANOVA). P<0.05 was considered to be the lest limit of significance. 

Results 

 

1. Serum Immunoglobulins  

1.1. Serum IgM concentration  

The results in table (1) reveals that serum concentrations of IgM increased 

significantly (p≤0.05) in all age groups of β-thalassemia major (βTM) patients 

compared with corresponding age control subjects.  

 

 

 

 



Qar Vol.9 No.1 Mar.2014-Journal of University of Thi 

3 

 

Table (1): Comparison of serum IgM concentrations (mg/dL) of the study groups with 
age matched healthy controls. 

 

Different letters represent significant difference at (p≤0.05). 

1.2 Serum IgG Concentrations: 

It seem from table (2) that serum IgG concentrations in all groups of βTM 

patients raised significantly (p ≤ 0.05) compared with their concentrations of 

corresponding age healthy control. 

 

Table (2): Comparison of serum IgG concentrations (mg/dL) of the study groups with 

age matched healthy controls. 

 

Different letters represent significant difference at (p≤0.05). 

1.3 Serum IgA concentrations  

Table (3) shows that all groups of βTM patients have serum IgA concentrations 

higher significantly (p≤ 0.05) than their concentration of age matched healthy control 

groups. 

 

 

 

 

 

 

 

 

 

 

Groups Age No. Mean ± SD Minimum Maximum 

βTM Patients 
(≤ 10 years ) 

29 1916.1 ± 503  A 1325.0 2859.2 

Control 15 1010.1±253.1 B 703.7 1451.4 

βTM Patients 
(11-20 years) 

38 2473 ±763.3   A 755.0 3750.4 

Control 15 1127.9±245.6 B 755.0 1684.8 

SβTM  

Patients (˃ 20 years) 
13 2926±741.3 A 1325.0 3750.4 

Control 15 1144±245.7  B 703.7 1451.4 

Groups Age No. Mean ± SD Minimum Maximum 

βTM Patients (≤ 10 years ) 29 159.5 ± 49.5 A 80.1 264.4 

Control 15 75.9 ± 22.8   B 41.8 113.0 

βTM Patients (11-20 years) 38 198.3 ± 59.2 A 113.0 349.1 

Control 15 95.2 ± 28.0B 46.3 149.5 

SβTM  Patients (˃ 20 years) 13 251.5 ± 77.2 A 124.8 340.2 

Control 15 86.7 ± 13.9  B 65.0 107.3 
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Table (3): Comparison of serum IgA concentrations (mg/dL) of the study groups with   

age matched healthy controls. 

Different letters represent significant difference at (p≤0.05). 

 

Table (4): Comparison of serum immunoglobulins concentrations (mg/dL) in βTM 

patients age groups. 

 

The numbers represent the mean ± Standard Deviation. 

Different letters represent significant difference at (p≤0.05). 

 

 

It seems from table (4) that serum concentrations of immunoglobulins (IgM, 

IgG and IgA) in βTM  patients increased significantly (p ≤ 0.05 )  with increasing of 

age. Splenectomized patients in third age group showed significant (p ≤ 0.05) increase 

in serum immunoglbulins (IgM, IgG and IgA) concentrations compared with non 

splenectomized βTM  patients in first and second age groups. 

2. Complement system: 

2.1 Complement C3 

The results shows that  serum concentrations of C3 (table 5) decreased 

significantly (p ≤ 0.05 ) in all three age groups of βTM  patients  (less than 5 years, 11 

-20 years, and more than 20 years ) compared with corresponding age groups of 

healthy control . 

 

 

Groups Age No. Mean ± SD Minimum Maximum 

βTM Patients 
(≤ 10 years ) 

29 202.7±95.4 A 103.0 443.5 

Control 15 133.4±35.9   B 95.3 206.6 

βTM Patients 
(11-20 years) 

38 299.2±133.9  A 124.8 566.6 

Control 15 157.9±29.6    B 102.9 206.6 

SβTM  Patients 
(˃ 20 years) 

13 415.9±145.5 A 192.5 581.1 

Control 15 152.2±38.5   B 95.3 226.6 

Groups Age No. Mean ± SD Minimum Maximum 

      

βTM 
Patients 

(≤ 10 years ) 29 85.2±32.1 B 18.2 139.7 

Control 15 151.7±31.2 A 102.5 195.2 

βTM 
Patients 

(11-20 years) 38 76.5±26.1  B 22.3 133.2 

Control 15 136.2±19.9 A 108.5 180.8 

SβTM  
Patients 

(˃ 20 years) 13 66.9±29.8 B 14.2 126.9 

Control 15 142.7±29.9 A 96.7 173.6 
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Table (5): Comparison of serum C3 concentrations (mg/dL) of the study groups with age 

matched healthy controls. 

 

 

 

 

 

 

2.2 Complement C4 

The results displayed that βTM patients regardless to their age groups have 

significantly (p ≤ 0.05) low concentrations of serum C4 compared with healthy 

control groups (table 6). 

  

Table (6): Comparison of serum C4 concentrations (mg/dL) of the study groups with age 

matched healthy controls. 

 

 

Different letters represent significant difference at (p≤0.05). 

 

Whereas, the comparison of serum C3 and C4 concentrations in βTM patients 

age groups have been presented in the Table (7). The results indicated that the C3 

concentration decreased significantly (P≤0.05) in the second and third βTM patients 

age groups compared with the first βTM patients age group , whereas there were no 

significant (P≥0.05) differences between the second βTM patients age group and third 

βTM patients age group when compared with each other . The C4 serum 

concentrations revealed that there were no significant (P≥0.05) differences among all 

βTM patients' age groups. 

 

 

 

 

Parameter Age(≤10 year) Age ( 11-20 ) Age ( ˃ 20) 

βTM 
n = 29 

βTM 
n = 38 

SβTM 

n = 13 

IgM 159.5±49.5 C 198.3±59.2 B 251.5±77.2 A 

IgG 1916.1±503 C 2473±763.3 B 2926±741.3 A 

IgA 

 
226.9±106.6 C 299.2±133.9 B 415.9±145.5 A 

Groups Age No. Mean ± SD Minimum Maximum 

βTM Patients (≤ 10 years ) 29 21.3±9.9 B 8.9 39.0 

control 15 30.9±6.9 A 21.1 41.8 

βTM Patients (11-20 years) 38 18.7±7.7 B 5.0 35.0 

control 15 28.5±4.3 A 20.6 37.6 

SβTM  Patients (˃ 20 years) 13 16.3±5.3 B 2.8 25.1 

control 15 35.2±5.8 A 26.6 50.5 
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Table (7): Comparison of serum complement (C3, C4) concentrations (mg/dL) in βTM 

patient's age groups. 

 

 

 

 

 

 

 

 

 

Different letters represent significant difference at (p≤0.05). 

The numbers represent the mean ± Standard Deviation.  

 

Discussion 

The significantly higher serum IgM (tabe -1-), IgG (tabe -2-)  and IgA (tabe -3) 

in all age groups of βTM patients compared with corresponding healthy control 

groups can be attributed  to multiple  factors. For instance repeated  blood  transfusion  

in  β-thalassemia  patients will  result  in  a  continuous  exposure  to  various  

antigens  and  will  lead  to  increased levels  of   serum  immunoglobulins (Pardalos 

et al ., 1987; Weatherland et al., 2000) Thalassemia  patients are  prone  to  many  

bacterial  and  viral  infections.  Repeated infections also stimulate the immune 

system and may result in increased immunoglobulin levels (Vergin et al., 1997; 

Weatherland et al., 2000). Iron over load was  suggested  by  some  investigators  as  

an important contributing  factor in  altering  the  immune  parameters  in  thalassemia  

patients (Weatherland et al., 2000).  It  has  been suggested that iron overload results  

in  increased  migration of T helper cells to the gut and  lymph  nodes and this causes 

an increase  in  serum  immunoglobulin  levels  in thalassemia patients (Chalevelakis 

et al.,1975). The results of the present study came in compatible with Tovo et al. 

(1981), Amin et al. (2005), Malik et al. (2010) Al-Thamir et al. (2011) Jeddoa et al., 

(2011). The significant increase in serum levels of immunoglobulins in the elder βTM 

patients (table -4-) may attribute to increase the frequency of blood transfusions. 

Splenectomy in patients more than 20 years in the present study may considered as 

another factor involve in the high levels of immunoglobulins. This can be explained 

through the fact that in spite of spleen  acts  as one of the major lymphoid organs to 

clear the blood  infections,  it  is  hypothesized that the removal  of  spleen may 

pressurize  other  secondary  lymphoid  organs to compensate  for  the  synthesis  of   

the major  immunoglobulin classes (Abbas et al, 2007) . According to Amin et al. 

(2005) who reported that splenectomy increases serum levels of IgG and IgA with no 

change on IgM level. This might be related to filtration of transfused packed cells 

resulting in decreasing the chance of repeated exposure to antigens. On contrary 

Kiani-amin et al. (2011) reported that Serum mean levels of IgG and IgM in βTM 

patients of were normal.   

Parameter Age(≤10 year) Age ( 11-20 ) Age ( ˃ 20) 

ΒTM 
n = 29 

βTM 
n = 38 

SβTM 
n = 13 

C3 85.2±32.1 A 76.5±26.1  A 66.9±29.8 A 

C4 21.3±9.9  A 18.7±7.7 A 16.3±5.3 A 
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The  present  results  revealed  that  the mean  levels  of  complements C 3 

(table -5-) and C4 (table -6-)  were significantly  decreased  in  all patients groups 

compared with corresponding age group of healthy  control. Thalassemic patients age 

groups in the present revealed no significant differences in serum C3 and C4 when 

compared with each other (table 7). Similar result was found by James et al. (1981) 

Amin et al., (2005). The decrease in complements 3 and 4   can be explained on same 

basis. Repeated blood transfusion in our thalassemic patients may result in a 

continuous exposure to various antigens and which lead to continuous complement 

consumption (Dwyer et al., 1987; Corry et al., 1981; Weatherland et al., 2000). 
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/ تقييم بعض المؤشرات المناعية الخلطية فً مرضى البيتا ثلاسيميا العظمى فً محافظة واسط

 العراق

علً نعيم سلمان                حبيب الموسوينور   

جبهؼت رٌ قبس للؼلىم الصشفت، كلُت الخشبُت ،قسن ػلىم الحُبة  

 

 الخلاصة

هذفج الذساست الحبلُت إلً اخخببس الوٌبػت الخلطُت  لذي هشضً الثلاسُوُب الؼظوً ًىع بُخب بىاسطت 

فٍ هصل C4 و C3وبؼض بشوحٌُبث  الٌظبم الوخون  ,IgM  , IgG, IgAقُبط هسخىَبث الغلىبُىلٌُبث الوٌبػُت 

. سٌت 52 – 6ي حشاوحج أػوبسهن بُي هي هشضً الثلاسُوُب الؼظوً الزَ 08. حضوٌج الذساست هب هجوىػه الذم

هٍ الفئت  58 -11كبًج الفئت الؼوشَت  .حن حقسُن الوشضً إلً هجبهُغ ثبًىَت حسب الؼوش  إلً ثلاثت فئبث ػوشَت 

ثش %( والأك 86.52) 08:  52سٌىاث  18فٍ حُي كبى الوشضً ححج  .% (  2..5) 08:  80الأكثش سُبدة 

ػبهب   58. احضح هي خلال اسخوبسة الاسخبُبى أى جوُغ الوشضً الأكثش هي %( 16.52)  08:  18سٌت  58هي 

هي الأشخبص  52ي هضالُي الطحبل . ػٌذ الوقبسًت هغ الفئبث الؼوشَت الووبثلت هي هجبهُغ السُطشة والوؤلفت ه
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فٍ جوُغ الفئبث   IgM , , IgG IgA( فٍ غلىبُىلٌُبث الوصل P ≤ 0.05الأصحبء  كبى هٌبك صَبدة هؼٌىَت )

فٍ الوصل هؼٌىَب   M, G, Aالؼوشَت  هي هشضً الثلاسُوُب الؼظوً ًىع بُخب . اصدادث هسخىَبث الغلىبُىلٌُبث

 (P ≤ 0.05هغ صَبدة الؼوش فٍ هشضً  الثلاسُوُب )  الؼظوً ًىع بُخب. اًخفضج هسخىَبثC3 ,C4  ٍهؼٌىَب ف

لىحظ ئبث الؼوشَت الووبثلت هي الأصحبء. الوصل لذي جوُغ الفئبث الؼوشَت هي هشضً الثلاسُوُب هقبسًت هغ الف

ػبهب فٍ هشضً  58ػبهب و الأكثش هي  58 -11قذ اًخفض هؼٌىَب  فٍ الفئبث الؼوشَت  C3بأى هسخىي 

الوصل بُي الفئبث  C4, فٍ حُي لاحىجذ فشوق هؼٌىَت فٍ سٌىاث 18هغ  الوشضً  الأقل هي   الثلاسُوُب هقبسًت

 .ظوً ػٌذ هقبسًخهب هغ بؼضهب البؼضالؼوشَت لوشضً الثلاسُوُب الؼ

 

 

 

 

 

 

 


