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The prevalence and molecular basis of B-thalassemia in the district of Isparta were
determined in a total of 6,054 healthy high school students who were recruited
from 21 randomly selected high schools in the Isparta province and region. In
182 subjects, naked eye single tube red cell osmotic fragility test (NESTROFT
test) was positive HbA, was measured by high-performance liquid chromatography
(HPLC) in these subjects and was found to be high in 149 subjects. The incidence
of B-thalassemia was 149 in 6,054 (25%). The B-thalassemia frequency was lower
in the cdity center than in neighboring towns, 1.7% vs. 2.2%, respectively The
most prevalent mutation of B-thalassemia in this region was IVS 1-110 (G-A),
followed by Codon 39 (C-T) and IVSII-745 (C-G).
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The B-thalassemias are due to mutations of the
beta globin gene that markedly decrease or
completely prevent the production of beta globin
chains!-3. Thalassemias are the most common
inherited disorders in the world. A relatively high
prevalence is also observed in Turkey. Although
the overall estimated frequency of B-thalassemia
in Turkey has been stated to be 2%4, the
frequency varies from 0.6% to 10.7% between
regions>7. Numerous up-to-date surveys have
been conducted in various regions of Turkey, but
there have not been any systematic studies in
Isparta. We planned this screening program in
order to determine the prevalence and to
establish the molecular basis of B-thalassemia
trait, and to estimate the magnitude of disease
and requirements for its control in this district.

Material and Methods

An educational and screening program for the
thalassemias was carried out in 21 randomly
selected high schools with a total of 6,054 healthy
students in different regions of Isparta. The ages
of students ranged between 13 to 18 years. The
number of male and female students were 3,360
(55.5%) and 2,694 (44.5%), respectively.

This screening program was structured in three
steps: the first included information and
educational aspects and the second involved
blood sampling and detection of carriers. In the
third phase, students were informed of the
results, and genetic counselling was given.

During the second stage of the study, capillary
blood was obtained from each participant's finger
tip. The naked eye single tube red cell osmotic
fragility test (NESTROFT test) (osmotic fragility
of red blood cells in 0.4% saline solution) was
applied as first-step screening test to detect
B-thalassemia trait8. Further investigation was
performed on subjects who were NESTROFT
positive or doubtful. Their hemoglobin A, and
hemoglobin F were then determined by high-
performance liquid chromatography (HPLC)
(Bio-Rad). For hemoglobin electrophoresis, 2 ml
of venous blood sample anticoagulated with
EDTA was obtained with parental consent.

We did not attempt to investigate other variant
of hemoglobinopathy other than B-thalassemia.
The students who were found to be carriers of
thalassemia mutations were given an opportunity
to receive additional information and counselling.
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In addition, all carriers received a card printed
with their thalassemia carrier status for their
records and future reference.

DNA was extracted from the peripheral blood
sample of the subjects collected in EDTA-
. vacutainer. Mutations in the beta globin gene were
identified by polymerase chain reaction (PCR)
based diagnostic strategies in Hacettepe University
Faculty of Medicine and Faculty of Science®.

Although the study was designed primarily for
the students, 76 teachers also asked to be tested.

Results

A total of 6,054 blood samples were obtained
and analyzed for B-thalassemia trait with
NESTROFT test. Of 6,054 students 2,992
(49.4%) were from the center district of Isparta
and 3,062 (50.6%) were from 11 different towns
of Isparta. One hundred eighty-two out of 6,054
- blood samples (3.12%) were positive for
" NESTROFT test. HbA, was found to be 2.5%.
Distribution of carriers according to region is
illustrated in Table L.

Table I. Distribution of B-thalassemia Traits

Region Subjects Traits %

Center of Isparta 2992 52 1.74
Aksu 147 4 2.72
Atabey 151 5 3.31
Barla 87 2 2.29
Egirdir 600 19 3.16
Gelendost 205 11 5.36
Gonen 179 = 12 6.70
Ke¢iborlu 342 9 2.63
Senirkent 208 9 4.32
Siitcliler 142 6 4.22
Sarkikaraagag 542 12 2.21
Yalvag 459 8 1.74
Total 6054 149 2.46

In order to establish the molecular basis of
B-thalassemia, DNA samples of 14 carriers were
analyzed. Three different point mutations were
identified. These mutations, their frequency in this
study and in Turkey overall are given in Table IL

Table II. Results of the Mutation Analysis

Overal frequency of

Molecular Number of mutation for
pathology % subjects Turkey (%)
1VS 1-110 (G-A) 10 38.06
Codon 39 (C-T) 3 2.6
IVSII-745 (C-G9) 1 4.33
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Discussion

B-thalassemia constitutes one of the most serious
health problems in Turkey. It is preventable by
carrier screening and prenatal diagnosis!9.
B-thalassemia major remains a serious physical,
emotional, and financial burden for patients, their
families and countries!l. The related health care
cost are very high. The success observed in some
countries in reducing the prevalence of
thalassemia major by genetic counselling shows
that screening can have a major impact in
communities in which the thalassemias are
common. That is, screening of the population of
thalassemia is the first step in eradication.

We determined the prevalence of B-thalassemia
trait as 2.5% in the Isparta region. The prevalence
of B-thalassemia in our study is slightly higher
than that seen in Turkey as a whole, but is lower
than that of neighboring provinces. Previous
studies have reported the prevalence of
thalassemia in Antalyal?, Konya!3, and Denizli3
as 10.2%, 3.8%, and 3%, respectively.

It was noted that the prevalence in the city center
is lower than that in neighboring towns and
villages (Table I). This difference may be due to
immigration to the city center from other cities
or villages with low pB-thalassemia frequency.
It appears that heterozygotes for B-thalassemias
are protected from the severe effects of
falciparum malarial4, and natural selection has
increased and maintained their gene frequencies
in these malarious regions as seen around Egirdir
Lake and some other towns (Table I).

We selected high school students as the target
population for this survey. The ideal age for
population screening for autosomal recessive
disease is early adulthood, before marriage!s.
Therefore, screening of high school students for
common genetically inherited disorders is
generally recommended!$, The present study
indicates that most high school students as well
as their parents and teachers, after being given
proper information, are willing to participate in
a screening program for thalassemia.

The tests in developing countries for screening
of hemoglobinopathies must be reliable, easy to
perform, adaptable and cost-effective. It is
recommended that 0.4% buffered saline solution
be used as a first screening test for the detection
of B-thalassemia trait in a population, as was
used in this study!?-19, However, this test is not
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enough to differentiate hypochrome anemias of
various etiology. Therefore, electronic whole
blood count, electrophoretic studies and HbA,
determination are recommended as a first step
in many screening studies.

Our results show that in Isparta the IVS-I-110
(G-A) mutation is the most common B-thalassemia
defect, followed by Codon 39 (C-T) and IVSII-745
(C-G). The frequencies of these mutations are
higher than those reported for Turkey overall.
However the number of carriers was too small to
represent the thalassemic population29-24,

In conclusion, the prevalence of B-thalassemia is
relatively high in Isparta. Therefore, continuation
of population screening programs and
establishment of premarital screening programs,
along with education and counselling, are
necessary in this region.
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