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Abstract

Objectives: This study, detection of beta globin gene
mutations in thalassemia major patients who migrated
from Syria to Kahramanmaras region were planned.
Materials and methods: The study included 35 Syrian
national beta thalassemia major patients. Beta globin
gene mutations were detected by ARMS (Amplification
Refractory Mutation System) method, RFLP (Restric-
tion Fragment Length Polymorphism) method and DNA
sequence analysis. Codon 15, codon 9/10, codon 5 and
codon 8 mutations, which we could not detect with
other methods in our study, were detected by sequence
analysis.

Results: In beta thalassemia major patients, 16 types of
mutations were detected, the most common being IVS-I-
110 (n=8). Other mutations are according to frequency
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order IVS-11-745 (n=3), codon 44 (n=3), codon 15 (n=3),
IVS-I-110/1VS-I1 (n=3), codon 5 (n=2), IVS-I1 (n=2),
codon 8/1VS-II-1 (n=2), codon 44/codon 15 (n=2), IVS-1I-1
(n=1), codon 39 (n=1), IVS-I-6/codon 5 (n=1), codon 9/10
(n=1), IVS-I-110/codon 39 (n=1), IVS-I-5/IVS-II-1 (n=1),
codon 39/IVS-11-745 (n=1).

Conclusions: According to the results of our study beta-
thalassemia mutations in Syrian immigrant groups show
heterogeneity and mutation types of mutation map is sim-
ilar to Turkey. The conclusion is to prevent families to have
a second patient child by genetic counseling.
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Oz

Amag: Bu calismada Kahramanmaras ve yoresinde Suri-
ye’den gbc eden beta talasemi majorlii hastalarin beta
globin gen mutasyonlarinin tespit edilmesi planlanmustir.
Gere¢ ve Yontem: Calismaya 35 Suriye uyruklu beta tala-
semi majorlu hasta dahil edildi. Hastalardan tam kandan
hemogram ve mutasyon calismasi i¢cin EDTA’l1 tiiplere
kan alindi. Alinan kan orneklerinden ARMS (Amplifica-
tion Refractory Mutation System) yontemi, RFLP (Restri-
ction Fragment Length Polimorfizm) yontemi ve DNA dizi
analizi ile beta globin gen mutasyonlari saptandi. Calis-
mamizda diger yontemlerle saptayamadigimiz Kodon 15,
Kodon 9/10, Kodon 5 ve Kodon 8 mutasyonlar1 sekans
yontemi ile saptandi.

Bulgular: Calismaya dahil edilen 35 hastanin 19’u (%54,3)
erkek, 16’s1 (%45,7) kiz idi. Tiim hastalarin yaslari ortala-
masi1 9,48 + 4,51 y1l (2 yas-17 yas) idi. Beta talasemi majorlii
hastalarda en yaygin IVS-I-110 (n=8) olmak iizere 16
cesit mutasyon tespit edilmistir. Diger mutasyonlar siklik
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sirasina gore soyledir; IVS-11-745 (n=3), kodon 44 (n=3),
kodon 15 (n=3), IVS-I-110/IVS-I-1 (n=3), kodon 5 (n=2),
IVS-I1 (n=2), kodon 8/IVS-II-1 (n=2), kodon 44/kodon
15 (n=2), IVS-II11 (n=1), kodon 39 (n=1), IVS-I-6/kodon
5 (n=1), kodon 9/10 (n=1), IVS-I-110/kodon 39 (n=1),
IVS-1-5/1VS-II-1 (n=1), kodon 39/1VS-I1-745 (n=1).

Sonug: Calismamizin sonuglarina gore Suriye uyruklu goc-
menlerde beta talasemi mutasyonlari heterojenite goster-
mekte ve mutasyon cesitleri Tiirkiye mutasyon haritasina
benzemektedir. Sonuclar ile amaclanan, ailelere genetik
danismanlik verilerek ikinci bir hasta cocuk sahibi olma-
larinin 6niine gecilmesidir.

Anahtar kelimeler: Beta talasemi; beta globin gen mutasy-
onu; Suriye’li go¢cmenler; cocuk.

Introduction

The thalassemias are a group of anemias that result from
inherited defects in the production of hemoglobin [1].
Thalassemia are classified according to the affected globin
chain or chains. Major subtypes are alpha (o) and beta ()
thalassemias [2, 3].

The 3-globin gene is located on the short arm of chro-
mosome 11. There are two but one for each homologous
chromosome. Recently more than 200 mutations in the
B globin gene have been reported. The most common
mutations are point mutations. Clinical variability in
beta thalassemia is due to variability of mutations, not
the number of functional genes unlike alpha thalassemia
[4]. Beta thalassemia major is usually manifested by
severe microcytic anemia, mild jaundice and hepatosple-
nomegaly in infants less than 2 years of age. Carriers are
sometimes asymptomatic although they may be mildly
anemic [3].

Beta thalassemia patients can be detected by clini-
cal and laboratory data. Complete blood count and Hb
electrophoresis are routine test to detect the disease.
DNA sequence analysis now used as the gold standard
for mutation analysis [3]. IVS-I-110 is the most common of
beta thalassemia mutation [5]. The most common muta-
tions found in a study conducted in Syria were as follows:
IVS-1-110 (G>A) (17%), IVS-I1 (G>A) (14.7%), codon 39
(C>T) (14.4%), IVS-II1 (G>A) (9.8%), codon 8 (-AA)
(6.2%), IVS-I-6 (T > C) (5.2%), IVS-1-5 (G >C) (4.9%), codon
5 (-C) (3.2%), IVS-I-5 (G>A) (3.2%) and codon 37 (G>A)
(2.2%) [6].

Beta thalassemia patients who migrated from Syria
did not have any report of beta thalassemia gene muta-
tion which is mandatory for diagnosis. The aim of this
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study was to provide genetic counseling for families who
want to have healthy children by determining the type
and distribution of mutations in refugee patients living in
Kahramanmaras and neighboring cities.

Materials and methods

A total of 35 refugee children with diagnosed beta thalas-
semia major who were living Kahramanmaras or neigh-
boring cities were enrolled in the study. This study started
in March 2015 and was completed in February 2017. This
study was approved by the Local Ethics Committee,
parents of all patients were informed with the assistance
of an interpreter. Written consent was taken from all
parents of children that participated in the study. Blood
was collected from the patients with EDTA tubes for hemo-
gram and mutation studies. Patients were evaluated by
age, gender, splenectomy status, chelation therapy, fer-
ritin values, viral serologies, antiviral treatment, cardiac
and endocrine complications. Beta globin gene muta-
tions were detected by Amplification Refractory Mutation
System (ARMS) method, Restriction Fragment Length
Polymorphism (RFLP) method and Deoxyribose Nucleic
Acid (DNA) sequence analysis from the blood samples.
Mutations of codon 15, codon 9/10, codon 5 and codon
8, which we could not detect by other methods, were
detected by DNA sequence analysis.

Results

A total of 35 refugee children with diagnosed beta thalas-
semia major who were living Kahramanmaras or neigh-
boring cities were enrolled in the study. Nineteen (54.3%)
were males and 16 (45.7%) were females. The mean
age of patients was 9.48+4.51 years (between 2 years
and 17 years). Eighty percent of the patients came from
halep, 20% from idlip. The mean hemogram value profile
before erythrocyte suspension transfusion was hemo-
globin 8.64+1.66 g/dL, RBC 3.24+0.58 x10%/mm’> MCV
80.95+5.10 fL. Mean ferritin was 5030+2919 ng/mL
(between 1414 and 12,595 ng/mL). HCV infection was pos-
itive in 12 patients (34.3%).

Sixteen different mutations were detected in our
patients while the most common being IVS-1-110 (n=38).
The frequency of other mutations are: IVS-11-745 (n=3),
codon 44 (n=3), codon 15 (n=3), IVS-1-110/IVS-I1 (n=3),
codon 5 (n=2), IVS-I1 (n=2), codon 8/IVS-II1 (n=2),
codon 44/codon 15 (n=2), IVS-II-1 (n=1), codon 39 (n=1),
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IVS-1-6/codon 5 (n=1), codon 9/10 (n=1), IVS-I-110/codon
39 (n=1), IVS-1-5/IVS-II-1 (n=1), codon 39/IVS-II-745 (n=1).

Discussion

Thalassemic children are more than expected in Turkey
because of high incidence of consanguineous marriages
and high birth rate [7]. Since the onset of the civil war
in Syria in March, 2011, over 3.5 million Syrians have
migrated to Turkey. During this time, many refugees with
thalassemia are being treated in our country. There are a
lot of studies about the frequency and diversity of beta
thalassemia mutation in Turkey and worldwide. This is
the first study carried out for the determination of beta
thalassemia mutations in migrating Syrian refugees to
Turkey.

A total of 35 refugee children with diagnosed beta
thalassemia major who were living Kahramanmaras or
neighboring cities were enrolled in the study. Mean fer-
ritin values and HCV positivity found very high (34.3%)
due to uncontrolled blood transfusion and irregular iron
chelation therapy. Hb values before blood transfusion
were below the Hb values that should be because the
patients did not come to regular control on time.

In our study, we found, IVS-I-110 as the most common
[-globin gene mutation similar to other studies done previ-
ously in Syria [6, 8-10]. In a study conducted by el-Hazmi
et al. [10], in eight different countries, IVS-I-1 and IVS-II-
745 mutations were found only in Egypt, Jordan and Syria.
The IVS-I1 mutation was the most common B-globin
gene mutation in the study performed by Murad et al.
[11] whereas this mutation was found the second most
common mutation in the study performed by Jarjour et al.
[6]. In our study we found IVS-I1-745 mutation in the second
frequency and IVS-I-1 mutation in the third frequency.

In another study done by Murad et al. [12] 38 B-different
globin gene mutations responsible for -thalassemia in
Syria has been shown. Most commonly IVS-I-110 [G>A]
(22.2%) mutations were detected. Ten new mutations, —86
[C>G], 31 [A>G], 29 [A>G], 5'UTR; +22 [G>A], CAP+1
[A>C], codon 5/6 [-TG], IVS-I (-3) or codon 29 [C>T],
IVS-12 [T> A], IVS-1-128 [T >G] and IVS-II-705 [T > G] have
been first time detected in Syria during this study.

IVS-1-110 have also been detected the most common
mutations in several studies conducted in Turkey with
Turkish people [13-16]. In a study done by Fettah et al. [15]
from a tertiary center that receive patients from different
region of Turkey, the most common [-globin mutation was
found IVS-I-110 (G > A) (35.3%). Other common mutations
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detected in this study were codon 8 (-AA) (10.4%), IVS-II-1
(G>A) (8%), IVS-I1 (G>A) (7.5%), codon 39 (C>T) (7.1%)
and codon 5 (-CT) (6.6%). According to the results of our
study beta thalassemia mutations of Syrian refugees show
heterogeneity and mutations frequency is resembling to
the Turkey’s. The most common 6—7 mutations account
for about 70% of all mutations. In our study, no new muta-
tion was detected. The aim of this study is to prevent sick
childbirth by giving genetic counseling to Syrian Refugees
with thalassemic children.
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