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Abstract: The aim of present study was to report the frequency of β-Thalassemia trait and other hemoglobinopathies in 

Kutahya province, which is located in the eastern part of Aegean Region in Turkey, as part of the premarital screening 

program. To determine the prevalence of carriers for β-thalassemia, we screened patients sent on suspicion thalassemia 
by doctors and the premarital couples in 2008, 2009 and 2010. Haemoglobin variant analysis was performed with high-

performance liquid chromatography (HPLC) technique. The subjects with HbA2 >3.5 were accepted as β-thalassemia 

trait. In results a total of 14815 people were screened. The prevalence of patients with the β-thalassemia trait was 5.02% 

(744/14815). In conclusion such a high prevalence requires that screening efforts should be increased; the society should 

be educated and made aware of the matter. Major methods to be used to eradicate the disease are genetic consultation and 

prenatal diagnosis. 
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INTRODUCTION 

Thalassemia is a global hereditary blood 

disease caused by almost 200 gene mutations with a 

prenatal diagnosis and screening [1]. Despite their 

heterogeneity, the common feature of thalassemia is 

that one or more of the globin chains composing a 

normal person’s haemoglobin molecule are not formed 
or synthesized deficiently [2]. 

 

It is a major global public health matter, which 

is prevalent especially in all Mediterranean countries 

including Turkey [3]. β-thalassemia is a preventable 

blood disease inherited from mother and father to the 

infant [4]. Carriers are generally healthy in diseases 

regarded as autosomal recessive [5]. However, this 

disease is seen in their infants at certain rates, when 

they get married to carriers like themselves [6]. 

Therefore, prevention of a thalassemia infant is 
primarily possible by determining the carriers first [7]. 

Several simple tests can determine thalassemia trait [8]. 

Although it is a preventable disease through 

determining the carriers, genetic consultation and 

prenatal diagnosis, at least 315.000 thalassemia 

sufferers are born and receive treatment globally every 

year [9]. According to the World Health Organisation 

(WHO) data, its global carriage rate is 5.1%, which 

shows discrepancies according to by countries and the 

regions in the countries [1]. In Turkey, thalassemia 

carriage is prevalent in Çukurova, along the 

Mediterranean coast, in Aegean and Marmara regions 

[5, 10]. There are almost 1,400,000 thalassemia carriers 

and 5,000 thalassemia patients in Turkey [6]. β-

thalassemia carriage prevalence  is 4,3% in Turkey, 

according to the survey results of Turkish National 
Haemoglobinopathy Counsil conducted in 16 different 

cities [11] . 

 

In Turkey, determination of the thalassemia 

carriers and training and consultation efforts of the 

Ministry of Health through “Thalassemia Diagnosis and 

Treatment Centres” have recently accelerated. 

However, thalassemia births haven’t been able to be 

prevented in Turkey yet due to frequent kin marriages, 

high birth rate, inadequate team work and register 

system, low number of infants  upon whom prenatal 
diagnosis is conducted and insufficient training and 

consultation efforts on the subject. Since determination 

of the carriers is the first step in prevention of 

thalassemia, screening tests prior to marriage are 

crucial. This study was carried out to determine the β-

thalassemia prevalence in and around Kütahya, to raise 

awareness about the matter in the society and to 

decrease the prevalence of the disease. 
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MATERIAL & METHOD 

In order to find β-thalassemia prevalence in 

Kütahya province, those who applied for marriage in 

2008, 2009 and 2010, adults diagnosed anaemia and 

suspected of thalassemia by gynaecologists, internists 

and primary care physicians and children of all ages 
sent by paediatricians and primary care physicians were 

included into the study. Β-thalassemia trait screening 

was done on hemoglobinopathy screening centre in 

Kütahya under the auspices of the Ministry of Health. 

Firstly, those who applied for marriage were informed 

about thalassemia and full cooperation was secured by 

emphasizing the importance of determination of the 

carriers and training of the families. They signed the 

“Informed Consent Form”. The children, sent by 

paediatricians with anaemia diagnosis and thalassemia 

suspicion, and their families were also informed and 

their voluntary participation was maintained. The 
ethical approval was obtained from the Ethics 

Committee of Pamukkale University Faculty of 

Medicine, Denizli, Turkey. 

 

2.5 ml venous blood sample was taken from 

the subjects into EDTA tubes and the analysis was done 

in laboratory within an hour. The analyses were 

conducted using “Ultra2 -215 Primus Resolution Assay 

Versions 5.1.5. Instrumental Serial Number: 

100630/2010”, which works upon HPLC (High-

performance liquid chromatography) method and 

carries out Haemoglobin Chain analysis. The kits used 
in the study were Trinity Biotech Elution Reagent for 

Hemoglobin Variant Assay Mobile Phase1and Trinity 

Biotech Elution Reagent for Hemoglobin Variant Assay 

Mobile Phase2.  

 

RESULTS 

Total 14815 individuals were involved in the 

screening study in Kütahya province. In the study, 

HbA2 > 3.5 values were accepted as β-thalassemia trait. 

Accordingly, it was determined that 744 of 14815 

(5.02%) were β-thalassemia trait. In the 22 mounts 

period, 6,438 couples (a total of 12876 persons) were 
screened for hemoglobinopathies in the province of 

Kütahya. As a result of premarital screening was 

determined 7 carrier couples in total. The distribution of 

hemoglobinopathies is presented in Table 1. 

 

Table 1: β-thalassemia screening studies in Kütahya 

 n Carrier Number (%) 

2008 (2 months) 409 44 10.8 

2009 (12 months) 8676 498 5,74 

2010 (8 months) 5730 202 3,53 

Total (22 months) 14815 744 5,02 

 

DISCUSSION 

In this study, it was found that β-thalassemia 

carriage prevalence in and around Kütahya is 5.02%. 

The rate of β- thalassemia carriage in Turkey is 2.1% in 

general, but this number can rise up to 10% in various 
places [12]. Different results have been obtained in 

various studies on β-thalassemia carriage prevalence in 

different parts of Turkey. β-thalassemia carriage 

prevalence was determined to be high in the southern 

coast of Turkey and in Western Thrace, while it was 

found to be low in Eastern and Northern Anatolia [5, 6, 

13]. In the studies conducted in the Mediterranean 

Region, the rate of β-thalassemia carriage was found as 

follows: Antalya 10.2%, Muğla 4.8%, Hatay 7.9 %, 

Mersin 2.04% [5, 14, 15, 16]. In the studies conducted 

in South-eastern Anatolia, the rate of β-thalassemia 

carriage was found as follows: Van  2.08%, Elbistan  
1%, Kahramanmaraş  2.35%, Adıyaman  1.91%, 

Gaziantep  1.84% [9, 17, 18, 19, 20] In the studies 

conducted in Central and Eastern Anatolia, the rate of 

β-thalassemia carriage was determined as follows:  

Elazığ 0.5%, Erzurum 0.68%, Konya 2%, Kayseri 

1.71% [3, 21, 22, 23]. In the studies conducted in 

Thrace Region, the rate of β-thalassemia carriage was 

found as follows:  Kırklareli 3.06%, Edirne 6.44%, 

Kocaeli 0.89% [6, 24, 25]. The city of Kütahya is 

located in the eastern part of Aegean Region in Turkey. 

In the studies conducted in the cities around Kütahya, 

the rate of β-thalassemia carriage was found as follows: 

Bursa (Mustafakemalpaşa) 2.78% and Denizli 2.2% 

[26, 27]. In this study, the rate of β-thalassemia carriage 

in Kütahya was found 5.02%. The result of this study is 
higher compared to both the result of those in nearby 

cities and the mean of those conducted countrywide.  

 

Among the genetic diseases the most common 

disorders are hemoglobinopathies [28]. Beta-

thalassemia is prevalent in Mediterranean countries, the 

Middle East, Central Asia, India, Southern China, and 

the Far East as well as countries along the north coast of 

Africa and in South America [4]. According to WHO 

data, the global carriage rate is 5.1% [1] Thalassemia 

syndromes cover a relatively wide genetic range. 

Thalassemias are named as α, β, γ, δ, δβ, εγδβ 
thalassemia according to globin chain with deficient 

synthesis [29]. According to this definition, deficient 

alpha chain construction causes α -thalassemia, while 

deficient beta chain construction causes β-thalassemia. 

The most common types are α and β-thalassemias. α- 

thalassemia is mostly seen in the Far East, whereas β-

thalassemia is more frequent in the Mediterranean 

countries and Turkey [30]. Contrary to sickle cell 

anaemia caused by uniform mutation, β-thalassemia is 

very heterogeneous at molecular level [31].  
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Thalassemia is an autosomal recessive 

heterogeneous group disease characterized by 

Hypochromic Microcytic Anaemia occurring when one 

or more haemoglobin (Hb) chains are synthesized 

defectively [32]. Thalassemia carriage can be 

determined through certain simple tests. Considering 
how hard the treatment is for the family and the child, 

one can grasp the importance of diagnosis and 

preventive treatment [3]. The most efficient methods of 

protection against such hereditary diseases are public 

training, screening of the carriers, genetic counselling 

and prenatal diagnosis. Β-Thalassemia requires a 

regular control program in Turkey as in Italy, Greece 

and Cyprus [33, 34, 35]. Turkish Republic of Northern 

Cyprus (TRNC), Italy and Greece have succeeded in 

preventing thalassemia infants being born in the last 

decade thanks to society screening, pre-marriage carrier 

detection, effective genetic counselling, informing the 
public in various ways and prenatal diagnosis 

applications [1]. Considering that today, the neighbour 

Mediterranean countries have eradicated the disease 

almost completely, the facts that a screening program 

appropriate for the current conditions should be 

provided immediately and that public training should be 

boosted where carriage is prevalent are the first steps to 

be taken in the matter [18]. 

 

Because the rate of thalassemia carriage in 

Kütahya is high, it is crucial in determining the carriers 
to screen the relatives of patients and carriers through 

blood tests and analyse the couples who will get 

married in terms of carriage. The public should be 

informed about the disease and the risks involved in 

kin-marriage and in the marriage of carriers. The 

married couples both of whom carriage has been 

detected should be provided genetic counselling and the 

pregnant should be directed to genetic diagnosis centres 

for necessary tests.  Prenatal diagnosis should be made 

by doing the necessary tests within the first two months 

of pregnancy to prevent the infants of carrier couples 

from being thalassemia. Kütahya showing high 
prevalence areas such as thalassemia screening program 

in addition to the improvement in educational 

programming, which is an important cause of morbidity 

and mortality reduction and eradication of thalassemia 

can be effective. 

 

CONCLUSIONS 

  Such a high prevalence requires that screening 

efforts should be increased; the society should be 

educated and made aware of the matter. Major methods 

to be used to eradicate the disease are genetic 
consultation and prenatal diagnosis.    

 

Consequently, it is crucial that the importance 

of thalassemia which is a hereditary blood disease 

should be told to public, the public should be made 

aware and trained, and screening should be extended to 

determine carriers and to prevent diseased infants from 

being born. 
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