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Abstract
B-thalassemia is one of the inherited disorders of hemoglobin 

synthesis which is caused by the reduction or absence of Bata 
globin chains of hemoglobin. A total of 236 cases of clinically 
β-thalassemia patients were collected from thalassemia centers 
in Baghdad city-Iraq. This study revealed that blood group O+ 
was the most common group in β-thalassemic patients followed 
by blood groups B+ and AB+ whereas blood groups A-, O- and AB- 

were the lowest in both males and females. Concerning the age 
incidence, the most common ages with β thalassemia was 11-18 
years. HPLC analysis revealed an increased level in HbA2 (>3.5-
5.5). Blood analysis showed decrease levels of MCV (64-70fl), 
MCH (23-27 pg) and Hb (6.3-6.8g/dl) whereas RBCs and serum 
ferritin exhibited increased levels (5.8-6.4 and 820-1240micro/l 
respectively).  Platelets count was normal. In conclusion, β-thalas-
semia is more incident significantly (concerning the city of Bagh-
dad) among patients with blood group O, age group 11-18 years, 
and in males more than females.  
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الخلاصة
تعتــر الثالاســيميا مــن نــوع بيتــا واحــدة مــن الامــراض الموروثــة التــي تســبب خلــل في عمليــة 
تصنيــع الهيموغلوبــن الــذي يــؤدي الى نقــص او غيــاب كامــل لسلاســل بيتــا غلوبــن . تــم اخــذ 
236 حالــة مــن البيتــا ثالاســيميا في مركزيــن خاصــة بالثالاســيميا في بغــداد . اظهــرت النتائــج 
بــان مجموعــة O +  هــي الاكثــر شــيوعا مــن مجاميــع الــدم بــن الاصابــات ثــم تليهــا مجموعــة B+  ثــم  
AB+  والاقــل مــن ذالــك  هــو مجاميــع A-  و   AB-  وO-. وكانــت اكثــر الاعــداد بــن الاصابــات 
بــن 11- 18  ســنة . ان عمليــة التحليــل الشــامل للــدم اظهــر  تــراوح  بــن الاعــار التــي  هــي 
انخفاضــا في حجــم كريــات الــدم الحمــر )64- 70 فمتوليــر( و بمعــدل متوســط الهيموغلوبــن 
)23-27 بيكوغــرام( كذلــك انخفــاض في كميــة الهيموغلوبــن )6.7-6.8 غم/ديســيلير( 
. واظهــرت النتائــج عــن زيــادة في عــدد خلايــا الــدم الحمــر والفيريتــن )5.8-6.4 و820-
1240 هايكروغرام/لر بالتعاقب( .  الاســتنتاج يشــير الي ان حدوث البيتا ثالاســيميا في مدينة 
بغــداد يكــون مرتفعــا بشــكل ملحــوظ احصائيــا مــا بــن المــرضى لمجموعــة الــدم او, والاعمــر مــا 

بــن 11-18 ســنة, ومابــن الذكــور مقارنــة بالانــاث. 
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Introduction
Thalassemia is a Greek 

would which is an autosomal 
recessive inherited disease 
characterized by reduced syn-
thesis of one or more of globin 
polypeptide chains of hemo-
globin (Mustafa et al., 2020). 
Nor

mal adult Hb contains two 
α and two β globin chains. Al -
pha and β thalassemia result 
primarily from deletions or 
mutation in gene coding for α 
and β globin chains of hemo -
globin respectively, resulting in 
decrease or absence produc-
tion of respective globin chain. 
The altered globin chain pro-
duction in thalassemia reduc-
es the functional capacity of 
hemoglobin in individual with 
this condition. If left untreat-
ed sever forms of thalassemia 
would result in death during 

early childhood (Frzana and 
Kwiatkowski, 2015). Beta-thal-
assemia major is commonly 
caused by homozygous dele-
tion of β-globin chain gene. It 
is clinically characterized by 
sever hemolytic anemia affects 
many organs and associated 
with high morbidity and mor-
tality (Yang, et al., 2009). In 
Iraq, thalassemia regarded as 
one of the major health prob-
lem, which was first reported 
in 1964 and 1968 (Baker and 
Al-Quasi 1964, Taj-Eldin et al., 
1968). Later, hhe prevalence 
of thalassemia in Baghdad 
city was reported as 35.7 per 
100,000 (Mustafa et al., 2020). 
In Iraqi Kurdistan region prev-
alence of β-thalassemia obl-
served as deduced from pre-
marital screening program in 
the three main cities in the re-
gion ranging from 3.7% to 6.9% 
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with higher figure coming from 
Erbil province while the lower 
come from Duhok (Al-Allawi 
and Al-Dousky 2010, Al-Alla-
wi, 2008). In study about the 
prevalence of β-thalassemia 
among premarital couples 
in Sulaimani-Iraq, β-thalasi-
semia minor was 4.14% and 
alpha-thalassemia was 3.3% 
(Jalal et al., 2008). In Basrah 
a ratio of 4.6% for β-thalaso-
semia was recorded (Hassan, 
et al., 2003).  In neighboring 
countries the prevalence of 
β-thalassemia trait is lower or 
higher when compared with 
Iraq including 3-3.5% in Jordan  
(Bashir et al., 1991), 2-3% in 
Lebanon (Charafeddine et al 
2008) 5-10% in Iran (Karimi and 
Rasekhi, 2002) and 2.6-3.7% in 
Turkey (Yıldız et al., 2005). A re-
lationship between ABO blood 
group system and certain dis-

eases in human was well docu-
mented in many studies; blood 
group B is more susceptible 
to hypertension (Sadiq et al., 
2017) whereas blood group A 
is more related to insulin resis-
tance and blood group O is less 
directly related to insulin resis-
tance (Aykas et al., 2017). In a 
study about the relationship 
between β-thalassemia among 
patients in Baghdad city and 
blood groups, blood group O 
was found as the highest ra-
tio followed by blood group 
B whereas the lowest blood 
group in both genders was AB 
blood group (Marbut et al., 
2018 and Hussein, 2021). 

The aim of this study is 
to find out the incidence of 
β-thalassemia according to 
the age and gender and to in-
vestigate relationship between 
ABO blood groups system and 
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β-thalassemia among people 
in Baghdad Iraq in order to put 
a proper strategy for preven-
tion and control of this disease.

Material and Patients
 The study was performed 

in Ibin–Albalady and Al-Karama 
thalassemia centers in the city 
of Baghdad during the period 
from November 2020 to March 
2021. A total of 236 cases of 
β-thalassemia patients were 
participated in the study. Bata 
thalassemia was determined 
by using HPLC (Trinty Biotech 
Premier Resolution). The gen-
der and age were registered. 
Analyses to blood parameters 
including ABO blood groups, 
MCV, Hb, MCH, RBCs, platelets 
and serum ferritin were car-
ried out. HbA, HbA2 and HbF 
were also determined. Statisti-
cal analysis by SPS Results

A reduced mean corpus-
cular volume (MCV) of < 80 
fl, MCH and HbA2 >3.5 were 
used as a screening test for de-
termination of β-thalassemia. 
Other tests including Hb, RBCs, 
HbA and HbF were also carried 
out to confirm the diagnosis. 
This study showed that blood 
group O+ was the most com-
mon blood group among thal-
assemic patients followed by 
B+ blood group, whereas AB 
blood group was the lowest 
one as shown in table (1). 
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Table (1). Distribution of β-thalassemia patients according to 
ABO blood groups system.

Total according to genderFemaleMale

№
Blood group

n=236
FemaleMale

%№%№
%№%№

44%2956%37
44%2556%3257A+

A n=66
44.4%455.6%59A-

44.4%2855.6%35
45%2355%2851+B

B n=63
41.7%558.3%712B-

41.5%3458.5%48

43%3057%4070+O

O n=82
33.3%466.7%

8
12O-

40%1060%15
33.3%566.7%1015AB+

AB n=25
50%550%510AB-

*P value is significant between the highest incidence blood 
group (O) and the other blood groups. 

** P value is only significant concerning the frequency between 
genders for the O- and AB+ blood groups on behalf the male gender.  
Table 2 shows the distribution of thalassemia patients accord-
ing to age. The highest incidence of β-thalassemia was noticed 
among age group 11-18 years, whereas the lowest incidence was 
noticed among age group 25-above years with significant value.

Table (2). Distribution of β-thalassemia patients according to 
age.

PercentTotal numberAge

28%666-10
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35%8211-18

27%6319-24

11%2525-above

*P-value is significant concerning the difference in β-thalas-
semia frequency according to patient’s age 

Table 3 illustrates the blood parameters in thalassemic patients. 
There are increased levels above the normal values in RBCs, se-
rum ferritin, HbA2 and HbF with a significant values, decreased 
level below normal values in MCV (not significant), MCH (not sig-
nificant) and Hb (significant) with normal values for platelets.

Table (3). Blood parameters values in β-thalassemic patients.
p-valueNormal valuesResultTest

<0.05 (S)Male: 4.7-6.1
5.8-6.4RBCS

<0.05 (S)Female: 4.2-5.4
>0.05 (NS)85-95fl64-70fl MCV
>0.05 (NS)25-27 pg23-27 pgMCH
<0.05 (S)Male: 13.2-16.6

6.3-6.8Hb
<0.05 (S)Female: 11.6-15

>0.05 (NS)1503-4503 / µl3303-4103 /µlPlatelets

<0.001 (HS)20 -250 µg/l820-1240 µg/lSerum ferritin
<0.05 (S)2.53.5- 5.6Hb A2

<0.005 (HS)-0.4 0.35.6 7.1-
Hb F

                  S= significant, NS= not significant, HS= highly significant
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Discussion
B-thalassemia is highly prev-

alent in the Mediterranean, 
Middle East countries, and Afri-
ca and represents a real health 
problem in many of these 
countries (Hussein, 2021). In 
Iraq thalassemia regard as one 
of the major health problem. 

In the present study we 
found that the most common 
blood group observed in pa-
tients with β-thalassemia was 
O+ followed by B+ blood groups. 
The lowest was the A-, B-, and 
AB-. 

For both males and females 
the results were consistent 
with the studies carried out 
in Baghdad (Aykas et al., 2017 
and  Meatheral &, Clegg, 1999) 
and in Kirkuk  (Mohssin et al., 
2015). In India, it had been re-
ported that β-thalassemia was 
more common O+ (Grow et al., 

2014). 
This study found that β-thal-

assemia is less common in 
people with A-, AB- and O- 
blood groups, a result consis-
tent with other previous study 
in Baghdad (Aykas et al., 2017)

As it is demonstrated in ta-
ble 2, β-thalassemia is more 
common in age 11- 18 years. 
Bata-thalassemia can occur in 
any age when the infants be-
tween 6and 24 months.

Table 3 illustrates the blood 
parameters in thalassemic pa-
tients. There are increased lev-
els above the normal values in 
RBCs, serum ferritin HbA2 and 
HbF, decreased level below 
normal values in MCV, MCV 
and Hb with normal values for 
platelets. Similar results were 
reported in Iraq (Taj-Eldin et 
al., 1968, Abbas 2013, Al-Al-
lawi, et al., 2006) and other 
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countries (Sinha et al., 2017, 
Soliman et al., 2014, Jamel et 
al., 2017).

In conclusion, β-thalassemia 
is more incident significantly 
(concerning the city of Bagh-
dad) among patients with 
blood group O, age group 11-
18 years, and in males more 
than females.  
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