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Summary 

  Thalassemia syndromes are genetic disorders in globin chain production, 
characterized by varying degree of ineffective hematopoiesis and increase hemolysis. Their 
clinical severity varies widely, ranging from asymptomatic forms to severe or even fatal 
entities. Genetically Thalassemia represents the most common hereditary hemolytic 
anemia. It has been estimated that about 1.5% of the global population (80 to 90 million 
people) are carriers of beta-thalassemia gene, with about 60,000 symptomatic individuals 
born annually, the great majority in the developing world.βTM has been the most common 
chronic hemolytic anemia in Egypt  with a carrier rate ranging from 5.3% to 10. 

  Life-long blood transfusion is a standard protocol used for the treatment and care of 
patients with β-thalassemia major. Although lifesaving , chronic blood transfusion however, 
results in iron overload with subsequent organ and tissue damages. 

  Oxidative stress is an important mechanism in the progression of β-TM, whose 
contribution to β-thalassemic anemia is only partially understood. Oxygen free radicals 
generation process gains importance because of its role in the pathogenesis of a lot of 
pathological processes and its effect on mortality and morbidity. Oxygen free radicals cause 
lipid peroxidation, the end product of lipid peroxidation is MDA. The iron chelator DFO 
has been used for several decades to prevent iron overload in patients  with thalassemia, due 
to its ability to inhibit the redox activity of transition metals through chelation. 

  Haptoglobin is an acute phase protein that scavenges hemoglobin in the event of 
intravascular or extravascular hemolysis and reduces the oxidative and peroxidative 
potential of free Hb. In human populations three common phenotypes are represented: Hp1-
1, Hp2-2 and the heterozygous Hp2-1, which is determined by two alleles Hp1 and Hp2 
.The unique and peculiar functional activities defined by the phenotypes make 
consideration of Hp gene polymorphism.  

  More recently, several functional differences between haptoglobin phenotypes have 
been demonstrated that appear to have important biological and clinical consequences. 
Haptoglobin polymorphism is associated with the prevalence and clinical evolution of 
many inflammatory diseases, including infections, atherosclerosis, and autoimmune 
disorders. These effects are explained by a phenotype-dependent  modulation of oxidative 
stress and prostaglandin synthesis. The antioxidant role of haptoglobin and the phenotype 
dependence were confirmed for preventing possible oxidative damage induced by free 
hemoglobin and iron release during its catabolism. 

  The aim of the work is to study the impact of haptoglobin gene polymorphism on 
phenotypic variability in patients with β thalassemia major in relation to iron overload and 
oxidative stress.  

  The study was conducted among fifty patients with established βTM, they were on 
regular RBCs transfusion and all patients were adherent to iron chelation therapy using 
DFO. Blood samples were collected before blood transfusion, Cases with apparent acute 
infection were excluded. Twenty five normal apparently healthy individuals of matching 
age and sex with previous group were served as control. All patients as well control 
subjects included in the study were subjected to the following: 
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1. Thorough history taking with special emphasis on patient’s age at first presentation, 
frequency of blood transfusion and chelation therapy and history of operative 
procedures(splenectomy). ) 

2. Complete clinical examination with special emphasis on thalassemic manifestations, 
hepatomegaly, splenomegaly. 

3. Laboratory investigations including: 

a) Routine investigation including 

- Complete Blood Count (CBC), Blood film, Reticulocytes count, Hb electrophoresis. 

- Iron profile  (serum iron, total iron binding capacity, transferrin saturation) 

-  Serum ferritin, C- reactive protein (CRP) and Coombs’ test. 

b) Special laboratory tests 

- Serum haptoglobin (Hp).  

- Serum malondialdehyde (MDA). 

- Haptoglobin gene polymorphism by PCR. 

  Data from our study confirm that the decrease of the hemoglobin level in 
thalassemic group is accompanied by a decrease in the erythrocytes number and by 
diminished values of their specific indexes (MCV, MCH, PCV,etc.).  

  The content of mean serum iron (42.30µmol/l) and mean serum ferritin (3287.22 
µg/l) were significantly increased above that of the controls in all the patients examined. 
The study revealed that 32% of thalassemic patients are HCV positive which is higher than 
the reported prevalence of HCV in Egypt (15-20%). 16% of our patients had a positive 
antiglobulin test, this is partly attributed to lack of extended phenotyping as a standard 
routine in our blood banks. In the present study, a significant correlation was found between 
a positive DAT and a lower serum haptoglobin level (P=0.017) being consumed in the 
trapping free Hb from circulation. 

  On the other hand, the lower levels of serum haptoglobin in thalassemic patients 
could be attributed to the presence of different polymorphisms of the haptoglobin gene. 
Consequently, the genotype Hp1-1results in the highest level of serum haptoglobin, while 
Hp2-1 and Hp2-2 are associated with lower serum haptoglobin levels approaching 
statistical significance (P=0.067). 

  In the present study, 56% of patients had the Hp2-2 genotype, followed by Hp 2—1 
genotype, while in the control, Hp2-1 predominated, the study also revealed that 
thalassemic patients with Hp2-2 have the highest serum ferritin. 

  In the present study, a significantly higher level of MDA, a marker of lipid 
peroxidation  was found in patients versus the control,(P <0.001)reflecting a state of 
significant oxidative stress in patients group. The highest level was found in patients with 
the Hp2-2 phenotype (P=0.056) as compared with the other phenotypes. 
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  Therefore, we hypothesize that oxidative stress is a major factor of morbidity in  β-
thalassemic  and is correlated with iron overload and metabolic dysfunctions.We have 
demonstrated that there are functional differences in the antioxidant capacity of the 
different haptoglobin proteins toward hemoglobin, suggesting that those with haptoglobin 
1-1 protein may have superior antioxidant protection than those with Hp 2-2 protein . 
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Conclusions 

From the above findings we could extrapolate several conclusions: 

� Thalassemia patients are at a great risk of oxidative stress. 

� Haptoglobin polymorphism and phenotypic variability have a great impact on    
oxidative stress in thalassemia patients. 

� Thalassemia patients with Hp 2-2 phenotype are under greater iron-driven oxidative 
stress than patients with other phenotypes. 

� Despite chelation, they could not achieve the desired threshold of serum ferritin 
levels possibly due to non-compliance. 

� Haptoglobin served as an antioxidant by virtue of its ability to prevent hemoglobin 
driven  oxidative tissue damage. 

� The frequency of blood transfusions given per month appears to be inadequate. In 
terms of pre transfusion hemoglobin levels (taking 9.5 gm% as cut off), 98% of 
patients are undertransfused. 

� In terms of serum ferritin levels (taking 1000 ng/ml as cut off), nearly 94% of 
patients need their chelation regime to be reviewed. 

� To prevent anaphylactic transfusion reactions, distinguishing the �� ��� allele from 
the non-deficient allele is most important. 
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Recommendations 

From the findings of the present study, we may recommend the following: 

� Determination of haptoglobin phenotype is mandatory to these patients in order to    
tailor iron chelation therapy, and to detect Hp0 allele. 

� MDA should be estimated at least once per year to guide the proper antioxidant 
therapy. 

� Thalassemia patients should receive filtered blood to dampen activated neutrophils 
and ROS. 

� Extended blood group phenotyping is highly warranted to prevent alloimmunization 
and secondary autoimmunization.  

� The study suggests the need to step up the transfusions to achieve pre-transfusion 
hemoglobin goal of 9.5 gm/dl  and also to institute urgent and effective chelation 
measures with the aim of keeping serum ferritin levels below 1000 ng/ml. 
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١ 

NOPQRا TUVWRا  

pqا st uvروyz {|} u~�~�{�qا �zز{�z �����~�y|�y�~ ���yازن �q}�� ا�q و �u��u �� ا���uج �~
�y|�qا~�y|�y�~pqا ����q ��y��qا�~�~~� ا �qو ���� �� ذ uاه� � �~���qدة اu��qا sqدي ا¤� u�z � u���~��� 

up��¥ اوح��� ��z�z �|�u§ لu�¥و ا �©~©ª اض��ض . �|� �®uق وا�¬ �~� ا��qا u~�~�{�qض ا�z �����  u~vورا
¯qu�qا st  u�y~¥ ��ى©²� ا�qم q اyqراsv ا�آ�~���qا ´~   svراyqا  sqاy  ٥¶�²�١ر أن٪  ¯qu�qن اu��  �z )٨٠   

�qن ����  ٩ ٠إy~|z (|zu  �~ q|�~�{v u�~�u~   sqاy  uً�y�� �qy� اض ، ٦٠٠٠٠،و��Àا ¯p~|� �pÁ� د�t
� Âq ى�|zuÃqاوح ���� ا��� �Äz st و szu�qا ¯qu�qا st ��Á�qا �~�quÅq٣¶�٥ ~ا  �q٠٪١٠ا   

�ى ���qا u~�~�{�qا sÇ�z �����~ ةu~Ãqي ا�z اء��Ãqم ا�qات ا��q ¯Á���q�² ا�qا �|� u� ، �z ¯��quو�
~²qل اyآyو���qا اÊان ه�Ã� و �quªا st ة��sÇ ا�²�q s�u~ u~�~�{�q ا�qم �uه¯ ����� آ�~�q ةu~Ãqا Ë�� �

�ي��qت ، اu©�uÌz �qو �¤دي ا ¯��qء اuÌا� ¯Á�z s|� �v¤� u�z م�qu� ���Ãqدة ���� اuز� sqدي ا¤� Âا� ا�
�ة §� ���utyqu� spة~®} .  

� ا�p�q اu�qآ��ى ����~qا� ~�~�{�qا  ¯§u©� �²م و� st �zuم هyp©z ض��q�²م ا� st  Â�uzupى و إ����qا u
Ë²t u~���  

 uت آ�u~|��qا �z �~��|q �~Ç��qا �~qÍا st uدوره Î��� �~أه� �Ãqآ��~� اÀا �~qy� �~|�� Ïاآ���
�هvوأ �~Ç��qاu  اض�zÀu� ��uÐÑت واu~tyqت ا���z �|�،ان uاآ��ة  آ� Î��� �~آ��Àة ا�Ãqور اÊ�qا

up�qا ����qن  واyه�|q�~ه�quا���yqu�qا yه s�.  

�ال Î|�q ا���Ãq §� ا���Òم و©���qر اu²�  ،u~�~�{�qض ا�z �z نy�u�� ��Êqا �Ç��qا st دy²� ة��q
��� �|� Â�²ر�q ًا�Á�~���Ãqا �qل ��|~� إزا{} �z �~qu²ات ا����|©qا �z آ��ة وا�{��الÀط اuÔ� Ë. 

 �~�y|�y��upqا)�~�y|�y�~pqا Õvyz (z �~و��� yه �qu  st  �~�y|�y�~pqدة ���� اu  �| ��ا�qم    ���~
 �Ãqا �~�y|�y�~p|q آ��ةÀا �~�u�zإ �z �|²و� ، up رu}و�~� أوÀط ٠دا{� اuا�� �v{v ���Ã� ¯� نuا��� �t

�~�uا� �~vورا �~�y|�y��up|q وه� HP1-1,HP2-2,HP2-1  ىÊqا Öد�Ã� ت{~qا� HP1,HP2.  

�~��qة وا���©qا ×�uØyqان ا ��~�qا Ë��qاه�~� ���د ا �t �Á�qا Õ§�� u��|�� svورا Ë�� ��q ة
�~�y|�y��up|q  Âا� ´~  upq أن �~�y|�y��upqط اuا�� �~� �~©~Øyqت اut{�}ا� �z ����qا Ï��vة، أ�~}Àو�� اÍا st

��pz ������اض و����Ë ���د اu�¥Àل z �~�y|�y��up|q¬ ا��uÔر و�®yر y� .z ����|qا§�yqy~� Î~� و�zÀا �
�ا�uت ا��u��q اÊqا�~�®Çا�~�، وا�Ôqا Î|Äوى، و���qا �qذ st u�� ،�~�up�qا�. ����� up�u� رuvÍا ÖÊه �و ��¯ �©�~

����{�uو����qا ¬~�Äآ��ى و�u�qا �p�qا �����q ي��y|�y��up~� اuÌ�qد  اq و�¯ �Ùآ~� دور. �|� اË��q اuÁqه
q ي��ر اÙ�qآ��ي ا���Ã�q اÚq�� ¯�u�qآ��ة ، وا���uدÖ �|� اË��q اuÁqهÌqر و  ��¬ ا�Ã��qا �~�y|�y�~pqا

Ûل ا��{} ���Ãqا ���Ã�.  

�� ا�آ|~�~�s �و§� ا�pÁ�qا �|� �~�y|�y��up|q ��~�qع اy��qا �~vu� �~vu� �t���q را���qا ÖÊه Ï
 Ë�y��qا �Ã�qا u~�~ا� �Ç�z �t ��u���qا-  qا �p�qو ا ���Ãqدة اu��� Â�§{� و  u�~آ��ى�u�. 

� Û��z �~��} �|� را���qا Ï�� ٢٠و pÄ~ÒÔ� Õ�� �§ u~�~�{v١٢¯ و ���اوح ا��uره¯ �~�  u~�ا�
�ال �q}ج ار�©uع ���� ا�qu� ���Ãqم~©���qر اu²� و ��Á��z رةyÄ� ن ��² دمy²|�� و uzu�٠ 

�®Ô� اض ��وى�� �|~p¯ ا�pØ ��Êqا sÇ��qد اuو §� �¯ ا����. 

z uÌرا��  ا��qا Ï|�¥ و �pÁ�qء اuÃÐا ÞÒ¥ ���Ô�� و ���} �z تu�u~�|q �®�uÇ ��y��
  .�uzu ٢٠و ��١٣�اوح ا��uره¯ �~� 

XYZRق اP\ و N^PWRا  :  

  �¯ ��� ا��� �uÃ|qت

 �|�u�qوا sÇu�qوا �quÃqوا  sÄÒÔqا ßر�u�qا  �qذ st u�� sÇ��|q �~Òر�u�qت اu�u~�qا �~���
 .وا�qوا��

o b e i k a n d l . c o m



 

 

٢ 

��ªu�qا�آ|~�~�� ا ÞÃ©qا 

 ات ��z|~� و ���Ôا{��uر

�ىp��qا ÞÃ©qا ¬z �|zuرة دم آyÐ-{Òqم�و �� ا�q�² ا� ��§ �~��Ôqا u 

 s|�u©�qو�~� �� ا� ()Ô�|q× �� اى ��وى �Ô®�(ا{��uر y��zى �

 à�zyر آu��}م(ا�qل ا{Ã�� Îا�~� آ��Êqا ��u��qا() 

�~���©qو ���� ا ���Ãqى اy��z سu~§)���Ãqون ا�Òz ( ����ا��©�qا ¬�Ô� مو�qا �Äz st 

 �~�y|�y��upqى اy��z سu~§)�~�y|�y�~pqا Õvyz (م�qا �Äz �t 

 �quه~� �Äz st ا�qم�§~uس y��zى اyqu�qن دا

 �~vث وراuÃر(ا�����qاز ا��~qy�qا ��u©� ( �� �qى� و ذ�y|�y��up|q دة����qا �~�~�qز ا�®qا ���Ã�q
�ªء�uÌ~�qم ا�qات ا� Õ ا��Ò}ص اÛzuÃq اy�qوى �z آ

_`aRاbc:  

st �~�y|�y�~pqى اy��z ضu©Òأن ا� uدرا��� �z تu�u~�qو�¤آ� ا  u�yÃÄz u�~�{�qا ��y��z
upا��¥¤z ¯~§ Þ§uاء و����Ãqت اu���qد ا�� st ضu©Ò�u� دة�Ã�qا )MCH,MCV,PCV(  

���Ãqى اy��z عu©ار� ��u��qت ا�pØر��  واu²z u~�~�{�qا  �Ç��q م�qا �Äz �t  �~���©qو ا
Ìqا ��y���qu��~�uÄ ا �qدة ذات د�u��qا ÖÊه Ï�uو آ �®�u  

��Ç اu~�~~�{�q ا��y~�uن % ٣٢وآÏ©Ô ا�qرا�� أن z �zq �|ى ج و ه� ���� ا����qب اup�qوس ا�~©
�Äz st up�� å|��qض ا��qر اuÔا�� ���� �z)٢٠─١٥(% 

�ت ا�qرا�� ان pØ١٦ا u~��� �qو���ى ذ  ��uا�� ¯p��q à�zyر آu��}ن اuآ �Ç��qا �z ٪ م�� �qإ
u���q م�qك اy�� �t وث�Ãqا �©~©ª �~|�Ôqط اu��{q ��~رو� ÞÃt دyو�  

�t هÖÊ ا�qرا�� �¯ اy��qر �|� ار��uط ذو د��q ا �uÄ~� �~� ا{��uر آà�zy ا�����u و ا�u©Òض 
¯p��q �Ä�qا �t �~�y|�y��upqى اy��z)ر ٠١٧¶٠�Ã��qا �~�y|�y�~pqا Õ~vy�q Âآ{pى ��¯ ا��Êqا é  

~ u� �z تu�y��z ضu©Òى، ���� أن ���ى ا����y|�y��up �t �Ç~� ا�q أ{z st �Ä�qاqا u~�~��u�
�~�y|�y��up|q تu�~�qا �z دة���z لu�¥د أyو� �qإ . svراyqا Ë��qا ،�qÊq ��~و�� HP1-1  ىy��z Â�� ����

 �~vراyqط اuا��� u��~� �Ä�qا st  �~�y|�y��uه �z �|أ�HP2-1  وHP2-2   ا� ¬z Ë���� �Äz ضu©Ò
�~�uÄ Ñا �q��qا �z ب�                                                                         .هu�y���q �~�y|�y��uت ��²

                                                                  ٢  

�p��q �Ç¯ اË��q اs�~�q  اyqرا�v% st٥٦ هÖÊ ا�qرا��، آuن �qا  HP2-2    Â~|�Hp2-1  

 st u��~� نuآ�� آuÃqا ��y���qا ��~�qز ا�®qاHp2-1  ��~pz.  

  ��~�qا Ë��qا ¬z  u~�~�{�qا �Ç�z را�� أن�qا Ï©Ôآ uآ�HP2 2    �z ىy��z   �|ا� ¯p��q و��
�Ä�qا �t �~���~©qا  

��Ç �� ا�qu ��y���qه~� �t ا�st هÖÊ ا�qرا��، �¯ اy��qر �|� y��zى أ�|� ���~� �z ا��yqu�qا�q
  ¯�Ã�qا �Ä�� ��u²z �Ç��qا st آ��ىu�qا �p�qدة اuز� �|� �z{� yو ه ،�®�uÌqا,(P <0.001)    و�� uآ�

s�~�qا Ë��qا   ¯p��q �Ç��qا ��y��z ان HP2-2   (P = 0.056)  ى�}Àل اu�¥�u� ر��u²z. 

o b e i k a n d l . c o m



 

 

٣ 

 

  

  :اa`ef`_ج

                                                                                              �z هÖÊ ا�qرا�� ������ ان
� ز�uدة ا�p�q اu�qآ��ى           ®} �z نy�u�� u~�~�{�qا �Ç�z.                                                    

� آ�~� �|� اvا Âq �~�y|�y��up|q �~|�Ôqد�~� ا���qوا ��~�qا Ë��qا{�}ف ا �Ç�z �t آ��ىu�qا �p�q
u��~�{�qا  

  ��~�qا Ë��qذوى ا u~�~�{�qا �Ç�zHP2-2   دةuز� �� ��u�qآ��ى اu�qا �p�|q �Ç�� �ه¯ اآ�
  .ا���Ãq �� ا���uط اyqراv~� ا�{�ى 

ا�y|�y��upq~� ���� آ�uÌد q}آ��ة ��Ã¯ §�ر�Õ~vy�  �|� Â ا�y|�y�~pq~� و �z¬ ا�آ��ة  و �|× 
  .ا�����

��uz �|� u ���و �~� آtu~�  ~´ ان �yا�p¥ s®�� s�qم ا�qت ��² اu~|�� �٩٨ ¯p��q  �Ç��qا �z   ٪
  .���� �t ���� ا�y|�y�~pq~� §�� ��² ا�qم

 �qاy   م�qا �Äz �t �~���©qي اy��z ´~  �z٩٤ ¯pzuÁ� �t �Á�qدة اuا� �qا ��uÃ� �Ç��qا �z ٪
q  ��{�qاÎ|� ¯��qا �z ���Ãqا.  

   :اhij`R_ت

Çu~�~�{�qا �Ç��q �Çu©��u� م�qا ��uÄt ���Ã� ورة�.  

 ���Ç ا��u��|q u~�~�{�q أآ�z �t �~�y|�y��up|q  ��~�qا Ë��qورة ��~~�  ا�Ì� را���qا �Ðy�
 Ë��qا �|zuÃ�HP2-2  آ��ىÙ�qا �p�q²|~� ا�q ¯pq آ��ةÀدات اuÌz �tuÇو ا ���Ã|q تu�{ل ��ة آu}اد ´~  �z

  . Â�� ���u�qو ��qu�qu اu©�uÌ�qت ا

�ة آ� �uمz �§ا� s|� �~pquا���yqu�qا �~|Ã� ���.  

��Ç و ��Ã~� اÞÃt �~q اآ~uس ا�qم �qج �~� ا ���qب اup�qوس ا�~t رuÔل ا����z عu©ار� st �Á�qا
�وس  ج~©q �Ðu}.   

  

 

  

 

o b e i k a n d l . c o m



 

 

  

Rا Phk_lدnQ`  op_Z`WRا qrhahVآfا PtuWRا NVv ohOjVwj`O_tVR NahxRا
PYZRا _hWhyا N^Pz N{  |ej`WRا -  npnYRدة ا_p~O �`��vو  _`hO

 واntxR اR`_آ�nى

 

 

�hWVv �R_eر 

�hZ�Rث اjYZRا ntQz NRا �zn�z -�pرnarefا �Qz_w  

�wدر NVv لj�YVR رةP�WRت ا_eراnVR ء_�h`eا 

 

 

 اnRآ`jراة }N \� وhwjRjk_O_ اPzاض اnRم

oz �zn�z 

 

�R_e nWا� nQe nR_� 

 

�hZ�Rث اjYZRا ntQz 

reا� �Qz_w�pرna  

٢٠١٤ 

 

o b e i k a n d l . c o m



 

 

  

Phk�l RداnQ`  op_Z`WRا qrhahVآfا PtuWRا NVv ohOjVwj`O_tVR NahxRا
 |ej`WRا PYZRا _hWhyا N^Pz N{ -  npnYRدة ا_p~O �`��vو  _`hO

 واntxR اR`_آ�nى

 

oz �zn�z 

�R_e nWا� nQe nR_� 
�wدر NVv لj�YVR 

 اnRآ`jرا� }N \� وhwjRjk_O_ اPzاض اnRم

 �rYRوا ���_aWRا �axR�R_ePRا NVv نj�{اjz 

  زp_دة اNVhR nh�R/ د.أ
�اض ا�qمأ��uذ zأ  

�~�®qث اyÃ�qا �p�z  
 ���zu ا����Ñر��

................. 

  i_دق y NVv_د�p /د.أ
�اض ا�qمأ��uذ zأ  

�~�®qث اyÃ�qا �p�z  
  ���zu ا����Ñر��

................. 

 �_�e اQR_ل nZv ا�oh�hy nW/ د.أ
  اÑآ|~�~�~�اu~�yqyvu�q أ��uذ 

Î®qآ|~� ا  
 ��zu�à�¥ �~� 

................. 

  ��_ب اj`�Rح اnWYz jO هnى.د.ا
  أ��uذ Îª اu©ªÀل

Î®qآ|~� ا  
  ���zu ا����Ñر��

.................  

 

              

o b e i k a n d l . c o m



 

 

  

  jzا}�jن             اj{P�WRن
   
  ------------------     اnRآ`jرة NVhR اnh�R زp_دة ا¢e`_ذة

  اnRم أPzاض أe`_ذ
�hZ�Rث اjYZRا ntQz-  �pرnarefا �Qz_w  

  
  ------------------          اnRآ`jرة y_دi NVv �p_دق ا¢e`_ذة

  اe`_ذ اPzاض اnRم
 �hZ�Rث اjYZRا ntQz-  �pرnarefا �Qz_w  
  

£z_آ NZaRا nZv Pه_z رj`آnRا            ------------------  
 �pjhYRء ا_hWhrRا ���O nv_�z ذ_`eا  

 ntQz �hZ�Rث اjYZRا-  �pرnarefا �Qz_w  
  

¤ZVO NVv �v رةj`آnRا              ------------------  
 nv_�z رى_�`eماnRاض اPzا ���O  

 �hZ�Rث اjYZRا ntQz- �pرnarefا �Qz_w  
 

 

o b e i k a n d l . c o m




