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Abstract 

Objective: In this study, we aimed to determine the mutation types and the frequencies of these mutations in the 
patients with thalassemia in Batman province and to provide the use of these findings in genetic counselling.  

Methods: The study included 46 patients (27 male and 19 female) with a mean age of 9.5 ± 3.6 years (range: 3-16 
years). In this study, mutations were determined by sequence analysis method.  

Results: 7 different mutations were detected in patients. IVS-I-110 (G>A) (56.25%), codon 44 (-C) del (16.25%), 
IVS-I-1 (G>A) (12.5%), IVS- II-1 (G>A) (6.25%) were the most common and they were found to constitute 91.25% 
of the cases. As in other regions of Turkey, IVI-1-110 (G >A) was the most frequent mutation detected. In this study; 
28 mutant alleles including IVS-I-110 (G>A)/IVS-I-1 (G> A) (4), IVS-I-110 (G>A)/IVS-II-1 (G> A) (4), codon 8 (-AA) 
del/IVS-1-110 (G>A) (1), codon 8 (-AA) del/ codon 44 (-C)del (1), codon 15 (GG-GA)/codon 44 (-C) del (1), codon 
44 (-C) del/IVS-I-1 (G> A) (1), codon 44 (-C) del/ IVS-II-1 (G> A) (1), codon 44 (-C)del/IVS-I-110 (G>A) (1) were 
found to have formed a compound heterozygous mutation. Among the β-thalassemia patients in Batman province, 
29 (56.25%) were determined to have β⁺ mutation, and 26 (43.75%) had β° mutation. 

Conclusion: It is important that we, in our study, discovered IVS-II-1 (G>A) mutation compounded with 
heterozygous in five patients and codon 8 (-AA) del mutation as homozygous in one patient who presented a clinical 
manifestation of thalassemia intermedia despite having homozygous beta thalassemia. These results will 
contribute to genetic counseling and prenatal diagnosis. 
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Türkiye’nin Güneydoğusunda Batman’da β-Talasemi Mutasyonlarının Spektrumu 
Öz 

Amaç: Bu çalışmada, Batman illinde talasemi hastalarının mutasyon tiplerini ve bu mutasyonların sıklıklarını 
belirleyerek bu bulguların genetik danışmanlıkta kullanılabilmesini amaçladık. 

Yöntemler: Çalışmaya yaş ortalaması 9.5 ± 3,6 yıl (dağılım: 3-16 yıl) olan 46 hasta (27 erkek ve 19 kadın) alındı. 
Bu çalışmada mutasyonlar dizi analizi yöntemi ile saptandı.  

Bulgular: Hastalarda 7 farklı mutasyon saptandı. IVS-I-110 (G>A) (%56,25), codon 44 (-C) del (%16,25), IVS-I-1 
(G>A) (%12,5), IVS-II-1 (G>A) (%6,25) en sık olarak belirlendi ve bunların vakaların %91,25’ini oluşturduğu 
görüldü. Türkiye’nin diğer bölgelerinde olduğu gibi IVI-1-110 (G>A) en sık saptanan mutasyon oldu. Çalışmada ; 
IVS-I-110 (G>A)/IVS-I-1 (G> A) (4), IVS-I-110 (G>A)/IVS-II-1 (G> A) (4), codon 8 (-AA)del/IVS-1-110 (G>A) (1), 
codon 8 (-AA)del/ codon 44 (-C)del (1), codon 15 (GG-GA)/codon 44 (-C)del (1), codon 44 (-C) del/IVS-I-1 (G> A) 
(1), codon 44 (-C)del/ IVS-II-1 (G> A) (1), codon 44 (-C)del/IVS-I-110 (G>A) (1) adet olmak üzere 28 mutant allelin 
birleşik heterozigot mutasyon oluşturduğu saptandı. Batman ilinde toplam β-talasemi hastalarının 29’unda 
(%56,25) β⁺ mutasyonu, 26’ında (%43,75) β° mutasyonu tespit edildi. 

Sonuç: Çalışmamızda Homozigot beta talasemi olmasına rağmen talasemi intermedia klinik tablosu yapan codon 8 
(-AA)del mutasyonunu bir hastada IVS-II-1 (G>A) mutasyonunu beş hastada bulmamız önemlidir. Bu sonuçlar 
genetik danışma ve doğum öncesi tanıda yardımcı olacaktır.  

Anahtar kelimeler: Anemi, Hemoglobin Bozuklukları, Mutasyon, Talasemi. 

INTRODUCTION 

Thalassemias, characterized by peripheral 
smear hypochromic microcytic anemia, are an 
autosomal recessive group of hematological 
diseases that result from the damaged 
structure of one or more of the hemoglobin 
chains1. Mutations in β-globin genes are the 
main factor in β-thalassemia2. Most often in β-
thalassemia, point mutations, small deletions 
or insertions into coding regions and exon-
intron junctions are found. More than 300 
different mutations in the-globin gene have 
been detected across the world3. It occurs when 
mutations that completely inactivate the β gene 
stop β globin production. β+-thalassemia 
occurs when mutations that partially inactivate 
the β gene reduce β globin production. β + or β 
++ (“silent”) thalassemias occur depending on 
the degree of reduction in β globin production. 
The decrease in protein production in the 
globin causes the accumulation of the α-globin 
chain, creating the pathophysiology of the 
disease4. Patients with a homozygous mutation 
in the β-thalassemia gene usually develop a 

thalassemia major (TM) phenotype. These 
patients require monthly blood transfusion and 
treatment of the iron chelating agent 
desferrioxamine. Some patients with a 
homozygous mutation in the-thalassemia gene 
develop a milder thalassemia intermedia (TI) 
phenotype. These patients survive without 
blood transfusions or regular blood 
transfusions5. Although they are homozygous 
beta thalassemia mutations, we can give the 
FSC8, IVS-II-1, IVS-1-6 mutations6,7 as examples 
of mutations that produce the thalassemia 
intermedia (TI) phenotype. Excessive iron 
accumulation in the organs caused by regular 
transfusion is the main cause of morbidity and 
mortality in patients with homozygous β-
thalassemia. Therefore, early diagnosis of 
thalassemia intermedia phenotypes is 
important, although they are homozygous beta 
thalassemia mutations, which do not require 
regular blood transfusion8-13. Epidemiological 
and molecular data should be collected in order 
to provide appropriate prenatal counseling to 
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pregnant women affected by thalassemia. This 
collected data will contribute to the success of  

Turkey's hemoglobinopathy prevention 
program. Batman is a city which is located in 
the southeast of Turkey, have a population of 
approximately 599.103 people. Batman 
province is located between the eastern 
meridians of 41 degrees 10 minutes and 41 
degrees 40 minutes and the northern parallels 
of 38 degrees 40 minutes and 37 degrees 50 
minutes. In this study, we aimed to determine 
the mutation types and the frequency of these 
mutations in 46 patients in Batman province 
and to make these findings available for genetic 
counseling. 

METHODS 
Area of study and ethical approval 

This study was carried out between January 
2013 and December 2014 in Adıyaman 
University Faculty of Medicine, Department of 
Medical Biochemistry. The study protocol was 
approved by the Adıyaman University Training 
and Research Hospital Ethics Committee and 
the parents of all patients gave written consent 
to the study. One of the main clinical criteria 
recommended for determining patients with 
thalassemia intermedia is the age of medical 
consultation. In β-thalassemia major, clinical 
findings generally emerge between 6 months-2 
years of age, and in β-thalassemia intermedia, 
clinical findings generally emerge after 2 years 
of age. The level of hemoglobin and hemoglobin 
composition during the process of consultation 
plays an important role in the diagnosis of β-
thalassemia intermedia. During the process of 
consultation, the hemoglobin value is 6-7 g/dL 
in β-thalassemia major, whereas this value is at 
the level of 8-10 g/dL in β-thalassemia 
intermedia. Likewise, during the consultation, 
HbA2 value is lower than 4% in β-thalassemia 
major, and higher than 4% in β-thalassemia 
intermedia14. The utilization of transfusion is 
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what distinguishes β-thalassemia intermedia 
patients clinically from those with β- 

thalassemia major. Once the transfusion needs 
of β-thalassemia intermedia patients is greater 
than 8 units per year, they are reclassified as β-
thalassemia major15. Our study group was 
comprised of transfusion dependent patients 
over the age of two. In other words, they are the 
patients who are currently receiving treatment 
and are past the stage of consultation. For this 
reason, the need for transfusion was used as a 
criterion in the differentiation of patients with 
beta thalassemia major and beta thalassemia 
intermedia. Those with a transfusion need of 
less than 8 units per year were classified as beta 
thalassemia intermedia, whereas those with a 
transfusion need of more than 8 units per year 
were classified as beta thalassemia major. 
Detection of beta-globin gene mutation 
Sample collection 

Whole blood samples taken into EDTA tubes 
taken from the antecubital areas of β-
thalassemia patients were stored at -20°C until 
the planned number was reached.  
DNA Extraction 

By using QIA amp DNA blood mini QIAcube kit 
(Qiagen, Hilden, Germany CA No. 51104), DNA 
was extracted from whole blood samples. DNA 
concentration and purity were determined 
with the Qubit dsDNA Assay kit (USA) in the 
Qubit 2.0 fl urometer (Invitrogen by life 
technologies) device.  
Primers 

Primer sets were designed on HBB DNA 
sequences. (NCBI Reference Sequence: NG-
000007.3). Primers were synthesized at 
standard molecular biology quality. (Protech 
Technology Enterprise Co., Ltd, Taiwan). 
Primer sets synthesized for the detection of 
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HBB gene mutations in exon 1, exon 2 and exon 
3 are shown in table 1. 

Table I: Primary sets for detection of HBB gene 
mutations 

Detection 
for Sequence (5' to 3') 

Exon 1  P1 5'-GCCAGAAGAGCCAAGGACAGGTACGGC-3' 
(forward) 

Exon 2 P2 5'-TCCTGAGACTTCCACACTGATGCAATC-3' 
(reverse) 

Exon 3 P3 5'-TTGCACCATTCTAAAGAATAACAGTGA-3' 
(forward) 

Exon 3 P4 5'-CAGGGGCTGTTGCCAATGTGCATTAGCTG-
3' (reverse) 

DNA Amplification 

DNA amplification was performed with 
GeneAmp PCR System 9700 thermocycler 
(Applied Biosystems). Polymerase Chain 
Reaction (PCR) was entered at 93°C with 40 
denaturation cycles for 150 seconds. The 
process continued with 36 cycles including 
denaturation at 93°C for 30 seconds, annealing 
at 58°C for 45 seconds and primer extension at 
72°C for 60 seconds. And it was completed with 
the last extension step at 5°C for 5 minutes. 
DNA scanning 

Electrophoresis was performed on PCR 
products on 2.5% agarose gel containing 
ethidium bromide. After the electrophoresis 
process, the decomposition of PCR products in 
the gel was determined by giving UV light from 
the lower part. The movement of DNA in the gel 
was determined by the traces formed as a 
result of the movement of dyes such as Xylene-
cyanol and Bromophenol blue. PCR products 
were purified with the QIAquick PCR 
Purification kit (Qiagen Inc.).  
DNA sequencing 

DNA sequencing was done in ABI prism 3130 
Genetic Analyzer (Applied Biosystems, Foster 

City, CA) with BigDye Terminator v3.1 Loop 
Sequencing kit .  

RESULTS 

In total, 46 pediatric patients with β-
thalassemia were investigated for mutation. 
While 41 of the patients were unrelated, 6 were 
siblings. Since 12 of the 92 alleles of 46 β-
thalassemic patients were found in siblings, 
they were excluded from the study when 
calculating their frequency and 80 allele were 
evaluated. In total, 7 different mutations were 
detected in 80 allele at different rates. The 
frequencies of mutations were IVS-I-110 (G>A) 
(56.25%), codon 44 (-C) (16.25%), IVS-I-1 
(G>A) (12.5%), IVS-II-1 (G>A) (6.25%), codon 8 
(-AA) (5%), codon 36/37 (-T) (2.5%), codon 15 
(GG-GA) (1.25%) (Table II). IVS-I-110 (G>A) 
(56.25%) mutation in β-thalassemia patients in 
Batman province was the most common type of 
mutation seen in patients, as in other 
geographical regions of Turkey. β-thalassemia 
mutations were homozygous in 67.5% of the 
patients and compound heterozygous in 32.5% 
of the patients. Of the 46 patients with β-
thalassemia who participated in this study, 32 
were found to have 5 types of homozygous 
mutations. The frequency of homozygous 
mutations were IVS-I-110 (G>A) (45%), IVS-I-1 
(G>A) (7.5%), codon 44 (-C) (10%), codon 
36/37 (-T) (2.5%), codon 8 (-AA) (2.5%), 
(Table III). Eight kinds of heterozygous 
compound mutations were found in 14 of 46 
patients with β-thalassemia participating in 
this study; IVS-I-110 (G>A) / IVS-I-1 (G>A) (n = 
4), IVS-I-110 (G>A) / IVS-II-1 (G>A) (n = 4), 
codon 8 (-AA) del /IVS-1-110 (G>A) (n = 1), 
codon 8 (-AA) del / codon 44 (-C) del (n = 1), 
codon 15 (GG-GA) / codon 44 (-C) del (n = 1), 
codon 44 (-C) del/ IVS-I-1 (G> A) (n = 1), codon 
44 (-C) del/ IVS-II-1 (G>A) (n = 1), codon 44 (-
C) del/ IVS-I-110 (G>A) (n = 1) (Table IV).
Among the 46 β-thalassemia patients who
participated in this study, 40 (87%) had β-
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thalassemia major phenotype, and 6 (13%) had 
β-thalassemia intermedia phenotype (Table V). 

Table II: Mutations and frequency rates in patients with 
β-thalassemia from Batman 

Mutation 
Common 

Name 

Mutation 
HGVS Name 

Mutati
on 

Type 

Number of 
mutant 
alleles 

% 

IVS-I-110 
(G>A) 

HBB:c.93-
21G>A β ⁺ [8] 45 56.25 

Codon 44 (-C) 
DEL  HBB:c.135delC β ° [8] 13 16.25 

IVS-I-1 (G>A) HBB:c.92+1G>
A β ° [8] 10 12.5 

IVS-II-1 (G>A) HBB:c.315+1G
>A β ° [8] 5 6.25 

Codon 36/37 
(-T) HBB:c.112delT β ° [8] 4 5 

Codon 15 (GG-
GA)  HBB:c.48G>A β ° [8] 2 2.5 

Codon 8 (-AA) 
DEL 

HBB:c.25_26d
elAA β ° [8] 1 1.25 

HGVS: Human Genome 
Variation Society Total 80 100 

Table III: Homozygous mutations and frequency rates in 
patients with β-thalassemia from Batman 

Homozygous 
Mutations 

Number of 
mutant 
alleles 
together with 
brothers 
and/or 
sisters  

Number of 
mutant 
alleles 
without 
brothers 
and/or 
sisters  

Percentage 
in total 
alleles 

IVS-I-110 (G>A) 40 36 45 

IVS-I-1 (G>A) 8 6 7,5 

Codon 44 (-C) 
del  12 8 10 

Codon 36/37 (-
T) 2 2 2.5 

Codon 8 (-AA) 
del  2 2 2.5 

Total 64 54 67.5 

Table IV: Compound heterozygous mutations and 
frequency rates in patients with β-thalassemia from Siirt 

Mutation 1 Mutation 2 
Number 
of 
patients 

Number of 
mutant 
alleles 
without 
brothers 
and/or 
sisters  

Percentage 
in total 
alleles 

IVS-I-110 
(G>A) IVS-I-1 (G>A) 4 6 7,5 

IVS-I-110 
(G>A) 

IVS-II-1 
(G>A) 4 8 10 

Codon 8 (-
AA) del 

IVS-I-110 
(G>A) 1 2 2.5 

Codon 8 (-
AA) del 

Codon 44 (-C) 
del 1 2 2.5 

Codon 15 
(GG-GA) 

Codon 44 (-C) 
del 1 2 2.5 

Codon 44 (-
C) del IVS-I-1 (G>A) 1 2 2.5 

Codon 44 (-
C) del

IVS-II-1 
(G>A) 1 2 2.5 

Codon 44 (-
C) del

IVS-I-110 
(G>A) 1 2 2.5 

14 26 32.5 

Table V: Number and percentage of patients with 
thalassemia major and thalassemia intermedia 

Mutations 

Number 
of 
transfus
ions in a 
year 

Phenot
ype 

Numbe
r of 
patient
s 

Percentage of 
patients 

Homozygous Mutations 
IVS-I-110 (G>A)/ IVS-I-
110 (G>A) 12 TM 20 43,5 

IVS-I-1 (G>A)/ IVS-I-1 
(G>A) 12 TM 4 8,7 

Codon 44 (-C) del / 
Codon 44 (-C) del 12 TM 6 13 

Codon 36/37 (-T)/ 
Codon 36/37 (-T) 12 TM 1 2,2 

Codon 8 (-AA) del/ 
Codon 8 (-AA) del <8 Tİ 1 2,2 

Compound heterozygous 
IVS-I-110 (G>A)/ IVS-I-1 
(G>A) 12 TM 4 8,7 

IVS-I-110 (G>A)/ IVS-II-1 
(G>A) <8 Tİ 4 8,7 

Codon 8 (-AA) del/ IVS-I-
110 (G>A) 12 TM 1 2,2 

Codon 8 (-AA) del/ 
Codon 44 (-C) del 12 TM 1 2,2 

Codon 15 (GG-GA)/ 
Codon 44 (-C) del 12 TM 1 2,2 

Codon 44 (-C) del/ IVS-I-
1 (G>A) 12 TM 1 2,2 

Codon 44 (-C) del/ IVS-II-
1 (G>A) <8 Tİ 1 2,2 

Codon 44 (-C) del/ IVS-I-
110 (G>A) 12 TM 1 2,2 
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DISCUSSION 

In this study that we conducted in Batman, 
which is a province located in the southwest 
Anatolian region of Turkey, the frequencies of 5 
most common mutations we encountered were 
determined to be IVS-I-110 (G>A) (56.25%), 
codon 44 (C) (16.25%), IVS- I-1 (G>A) (12.5%), 
IVS-II-1 (G>A) (6.25%), codon 8 (-AA) (5%) 
(Table 2). In a study conducted by Çuruk et al. 
on the prenatal diagnosis of sickle cell anemia 
and β-thalassemia in Adana, it was reported 
that the frequencies of the five most common 
mutations detected were IVS-I-110 (G> A) 
(50.6%), IVS-I-1 (G> A) (%). 8.1), codon 39 (C> 
T) (7.1%), FSC5 (-CT) (6%), FSC8 (-AA)
(5.5%)16. Mendilcioglu et al., in their study
conducted in Turkey's southwest on the
prenatal diagnosis of β-thalassemia and other
hemoglobinopathies, reported the frequencies
of the five most mutations that they had
detected as IVS-I-110 (G>A) (42.3%), IVS-II-1
(G>A) (8.8%), IVS-I-6 (T>C) (7%), IVS-II-745
(C>G) (6.8%), IVS-I-1 (G>A) (5.1%)17. In our
study, which was performed in Batman, a
province located in the south-eastern Anatolia
region of Turkey, the most frequent mutation
we encountered was IVS-I-110 (G>A), and its
frequency was similar to the IVS-I-110 (G>A)
mutation frequency reported by Çuruk et al. in
Adana, and similar to the IVS-I-110 (G>A)
mutation frequency reported by Mendilcioglu
et al. in southwestern Turkey. In this study we
conducted in Batman, the mutation codon 44 (-
C) (16.25%), which we detected as the second
most frequent, was not among the five most
common mutations found in the study
conducted by Çuruk et al. in Adana, nor was it
among the five most common mutations found
in the study conducted by Mendilcioglu et al. in
southwest Turkey. In terms of the finding
mutation codon 44 (-C), which we detected as
the second most common in this study, our
study differs from the study conducted by
Çuruk et al. in Adana, and from the study

conducted by Mendilcioglu et al. in southwest 
Turkey. In this study, the mutation IVS-I-1 
(G>A) (12.5%), which we detected as the third 
most common, was detected to be the second 
most common mutation as IVS-I-1 (G>A) 
(8.1%) in the study conducted by Çuruk et al. in 
Adana, and the fifth most common mutation as 
IVS-I-1 (G>A) (5.1%) in the study conducted by 
Mendilcioglu et al. in southwest Turkey. The 
frequency of the mutation IVS-I-1 (G>A) that 
we detected as the third most common in our 
study is similar to the frequency of the 
mutation IVS-I-1 (G>A) detected in the study 
conducted by Çuruk et al. in Adana. However, 
this differs from the frequency of the mutation 
IVS-I-1 (G>A), which was found as the fifth most 
common in the study conducted by 
Mendilcioglu et al. in southwest Turkey. The 
mutation IVS-II-1 (G>A) (6,25%), which we 
detected as the fourth most common in our 
study, is not among the five most common 
mutations found in the study conducted by 
Çuruk et al. in Adana. However, in the study 
they conducted in southwest Turkey, 
Mendilcioglu et al. detected the mutation IVS-II-
1 (G>A) (8.8%) as the second most common 
mutation. The frequency of the mutation IVS-II-
1 (G>A), which we detected as the fourth most 
common in this study, is similar to the 
frequency of the mutation IVS-II-1 (G>A) that 
was detected as the second most common in 
the study conducted by Mendilcioglu et al. in 
southwest Turkey. However, this differs from 
the findings of the study conducted by Çuruk et 
al. in southwest Turkey. The codon 8 (-AA) 
(5%) mutation, which presents a clinical 
manifestation of thalassemia intermedia 
despite being a homozygous beta thalassemia, 
was detected as the fifth most common in our 
study. In their study, Çuruk et al. reported that 
they found the FSC8 (-AA) (5.5%) mutation, 
which presents a clinical manifestation of 
thalassemia intermedia despite being 
homozygous beta thalassemia, as the fifth most 
frequent mutation. Mendilcioglu et al. stated 
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that the IVS-II-1 (G> A) (8.8%) mutation, which 
presents a clinical manifestation of thalassemia 
intermedia despite being homozygous beta 
thalassemia, was found to be the second most 
common mutation, whereas the IVS-I-6 (T>C) 
(7%) mutation was found to be the third most 
common mutation. The finding regarding 
codon 8 (-AA), which we detected as the fifth 
most common in our study, is similar to the 
findings of the study conducted by Çuruk et al. 
in Adana. However, it is different from the 
findings of the study conducted by 
Mendilcioglu et al. in southwest Turkey. In this 
study that we conducted in Batman province, 
56.25% β⁺ mutation and 43.75% β° mutation 
were detected in the β-thalassemia patients 
(Table 2). In their study on prenatal diagnosis 
of sickle cell anemia and beta-thalassemia in 
Adana, Çuruk et al. stated that they detected 
62,2% β⁺ mutation and 34,8% β° mutation in β-
thalassemia patients. Mendilcioglu et al. stated 
that, in the study they conducted for prenatal 
diagnosis of beta-thalassemia patients in 
southwest Turkey, they detected 64,6% β⁺ 
mutation and 35.4% β° mutation in β-
thalassemia patients. In this study, which we 
conducted in Batman province, the fact that we 
detected more β⁺ mutation than the β° 
mutation in β-thalassemia patients is similar to 
the fact that Çuruk et al. detected more β⁺ 
mutation than the β° mutation in their patients 
in Adana, and to the fact that Mendilcioglu et al. 
detected more β⁺ mutation than the β° 
mutation in their patients in southwest Turkey. 
40 (87%) of 46 β-thalassemia patients who 
participated in this study had β-thalassemia 
major phenotype, and 6 (13%) had β-
thalassemia intermedia phenotype (Table V). 
Turkey Haemoglobinopathy Study Group 
analyzed a total of 1,988 patient outcomes from 
27 thalassemia centers from all over the 
Turkey, and they stated that 1,658 of the 
patients (83.4%) had β-thalassemia major 
phenotype and 215 (10.8%) had thalassemia 
intermedia phenotype18. The elimination of 
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hemoglobinopathies is possible through 
genetic counseling and through the provision of 
prenatal diagnosis in all pregnancies under the 
risk for these disorders19. These mutation 
frequencies we found in β-thalassemia patients 
in Batman province will guide the disease 
processes and complications that may develop 
in the affected patients. In genetic counseling 
and in mild cases, even if there are 2 abnormal 
genes, it will provide data for the decision to 
continue pregnancy and the management of 
pregnancies. Hemoglobinopathy Control 
Program was initiated in 33 provinces in our 
country in 2003. In 2013, the number of 
provinces where the Hemoglobinopathy 
Control Program was implemented increased 
to 41. In these 41 provinces, the number of 
babies born with hemoglobinopathy has 
decreased from 300 to less than 100 each year. 
87% of soon-to-wed couples were tested for 
hemoglobinopathy in 2017 in 41 provinces in 
our county where Hemoglobinopathy Control 
Program was implemented20–24. This study was 
conducted between the dates of January 2013-
December 2014, and further studies are 
required with current data. 
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