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Hemoglobinopathies are the commonest auto-
somal recessive disorders worldwide (1, 2). Inherit-
ed hemoglobin disorders are characteristics of the
tropics and subtropics and also prevalent in Med-
iterranean basin. Sickle cell anemia as the com-
monest form of hemoglobinopathies mainly occurs
in sub-Saharan Africa; the data suggest that each
year almost 180 000 babies are born with sickle
cell anemia. Hemoglobin E/beta thalassemia and
alpha thalassemia are mainly restricted to South-
east Asia while beta and alpha thalassemia are
more common forms of disease in Mediterranean
countries (3).

Cooley defined thalassemia in children with
severe anemia, splenomegaly, and bone abnormal-
ities first in 1925 (4). At about the same time, Rietti
independently described a disease having similar
but lighter symptoms of Cooley’s anemia in Italy
(5). Hemoglobinopaties have been recognized in
Balkan countries in late 1940s. The earliest stud-
ies on hemoglobinopathies were published at late
1950’s by Aksoy in Turkey (6) and early 1960’s by
Stamatoyannopoulos in Greece. These reports were
followed by the authors from Bulgaria, Yugoslavia
and Romania (8,9,10).

Epidemiological studies in Balkan countries
indicated broad regional differences on prevalence
of thalassemia. Beta-thalassemia trait is uncommon
(0.5%) in the Romanian population (11) with a total
of 300 patients with thalassemia major (12).The
overall prevalence of hemoglobinopathy carriers in
Yugoslavia (except Slovenia) was 1.2%, ranging from
2.9% in Macedonia and 0.8% in Croatia (13). The
overall prevalence was confirmed in a later report by
the same author that carrier state of hemoglobinop-
athies in Republic of Macedonia was 2.6%, ranging
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from less than 1% in northeast to 10% in the south
(14). It has been reported that the overall preva-
lence of hemoglobinopathies in Bulgaria was 2.5%
with a range from 0.5% to 19.9% based on different
approaches for the detection of beta thalassemia
carriers (15). The mean frequency of heterozygous
thalassemia all over Greece was found as 7.4%.
However; distribution was extremely uneven and
reached to 15% in some regions (16). The prevalence
of beta-thalassemia carriers in Turkey was reported
to be 2.1% in all over Turkey (17) with considerable
regional differences such as 2.7% in Izmir (18),
10.2% in Antalya (19), 3.4% in Adana (20).It was
reported that the Turks who immigrate from West-
ern Thrace or still living there had a high prevalence
(10.2%) of beta thalassemia (21).

Molecular heterogeneity of beta thalassemia
and other hemoglobinopathies have also been
studied in Balkan countries. IVS1-110 (G..>A),
IVS1-6 (T-->C), IVS1-1 (G-->A), Cd39 (C-->T) and
Poly-A mutations have accounted for 85% of all
beta-thalassemia alleles in Yugoslavia (22). The
beta thalassemia alleles showed a broad spectrum
in Bulgaria; the most frequent mutations were
Cd39 and IVS1-110 while CdS5, 6, 7 and 8/9 were
also prevalent. Frequencies of milder mutations
such as IVS1-6 and Poly-A were relatively low
among Bulgarians (23). The commonest beta glo-
bin gene mutations were IVS1-110, Cd39, IVS1-1
and IVS1-6 (85% of all alleled) in Greece (24). A
large molecular heterogeneity has been observed
in Turkish population. The most common mutation
in Turkey was IVS-I-110, followed by IVS-I-6 and
frameshift codon (FSC) 8 (-AA). The six most com-
mon mutations added up to approximately 70.3%
and the overall frequency of the first 12 mutations
was 83.3% (25).
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Epidemiological data suggested that hemoglo-
binopathies should be considered as a common
health problem most seriously in Greece with the
highest overall prevalence compared to other Bal-
kan countries followed by Turkey with the highest
number of population in a large country and high
incidence of consanguinity marriage. Larger molec-
ular heterogeneity of hemoglobinopathies in Turk-
ish population compared to population living in
Greece and former Yugoslavia may lead difficulties
in prenatal diagnosis in Turkey. Epidemiological
studies suggest that hemoglobinopathies should
also be considered as a significant concern for pub-
lic health at least in some parts of Macedonia and
Bulgaria but relatively less in Romania and other
countries of former Yugoslavia.

Hemoglobinopathies can be controlled cost-ef-
fectively in countries where the prevalence of
disease is high by programs that include carrier
detection and genetic counseling. Greece was initi-
ated the first pilot population programs directed to
prevent beta thalassemia major by carrier screen-
ing, counseling, and prenatal diagnosis started in
several at-risk populations in 1974 while prenatal
diagnosis was provided since 1977(26). Although
the first official movement on population screen-
ing has been initiated in 1993 in Turkey, it has
been restricted in only 4 provinces of Turkey until
2003 when a comprehensive national prevention
program which includes public awareness and
education, carrier screening, and counseling, as
well as prenatal diagnosis and pre-implantation
genetic diagnosis has been started (27). Prevention
program has not been established in other Balkan
countries or not required.

The data obtained from National Programs of
both countries showed that the total number of
patients with hemoglobinopathies were 4506 in
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Table 1. The number of patients with
hemoglobinopathies in Greece and Turkey

Hemoglobinopathy type Greece (2012)  Turkey (2008)
Thalassemia major 2485 3329
Thalassemia Intermedia 756 722
Hemoglobin H 178 =
HbS/HbS 205 1220
HbS/beta thalassemia 875 90

Not specified 7 90

Total 4506 5451

Greece in 2012 (28) and 4513 in Turkey in 2001
despite prevention program has been delayed
in Turkey (27). Despite a continuous decline of
birth rate of major hemoglobinopathies in Turkey
by years after initiation of prevention program
after 2003, the latest official record from National
Registry of Turkey indicated that the number of
hemoglobinopathies increased to 5451 in 2008 (29)
(Table 1).

In conclusion; hemoglobinopathies are common
health problem in Balkan countries, particularly
in Greece and Turkey. In fact, hemoglobinopathies
were officially considered as public health prob-
lems by National Health Services of Greece and
Turkey and services were established for optimiz-
ing management and control of disease in these
countries. Although Hemoglobinopathies are now
a global problem due to population migration and
there are considerable epidemiological and molec-
ular genetic data from the other Balkan countries,
few are known about the services that were provid-
ed for the patients and the dimensions of problem
in the other Balkan countries.

4. Cooley TB, Lee OP. Series of cases of splenomegaly
in children with anemia and peculiar bone changes.
Trans AmerPediatrSoc37:29, 1925.

5. Rietti F. Itteroemolytica primitive. AttiAcadScient
Med Nat Ferrara 2:14-9, 1925.

6. Aksoy M, Ikin EW, Mourant AE, Lehmann H Blood
groups, haemoglobins, and thalassaemia in Turks
in southern Turkey and Eti-Turks. Br Med J. 1958,
18; 2(5102):937-9.

XXXIX. Ulusal Hematoloji Kongresi



10.

11.

12.

13.

14.

15.

16.

17.

18.

. Stamatoyannopoulos G (George), Fessas P. Thalasse-

mia, glucose-6-phosphate dehydrogenase deficiency,
sickling, and malarial endemicity in Greece: A study
of five areas. Br Med J. 1964, 4; 1(5387):875-9.

. Dimitrov S, Bercev C. [Thalasemia major in an

8-year-old boy in Bulgaria]. CeskPediatr. 1965;

20(8):703-4.

. Sadikario A, Duma H, Efremov G, Mladenovski B,

Andreeva M, Petkov G, Lazova C. Thalassaemias and
abnormal haemoglobins in SR macedonia. A survey
of 2,861 children. ActaHaematol. 1969; 41(3):162-9.

Bratu V, Predescu C, Patea N, Apateanu V, Leh-
mann H. Hemoglobin O Arabia.Considerations on
the first nine cases discovered in Romania. Med
Interne.1975; 13(2):141-5.

Talmaci R, Traeger-Synodinos J, Kanavakis E,
Coriu D, Colita D, Gavrila L.Scanning of beta-globin
gene for identification of beta-thalassemia mutation
in Romanian population. J Cell Mol Med. 2004,
8(2):232-40.

Talmaci R, Coriu D, Dan L, Cherry L, Gavrila L,
Barbarii L, Dogaru M, Vladareanu F, Vladareanu R,
Peltecu G, Colita D. Prenatal molecular diagnosis of
beta-thalassemia: report on the first two cases in
Romania. J Med Life. 2008, 1(2):138-47.

Efremov GD.Hemoglobinopathies in Yugoslavia: an
update. Hemoglobin. 1992; 16(6):531-44.

Efremov GD.Thalassemias and other hemoglobino-
pathies in the Republic of Macedonia. Hemoglobin.
2007; 31(1):1-15.

Petkov GH, Efremov GD. Molecular basis of beta-
thalassemia and other hemoglobinopathies in Bul-
garia: an update. Hemoglobin, 2007; 31(2):225-32.

Schizas N, Tegos C, Voutsadakis A et.al. The fre-
quency and distribution of beta thalassemia and
abnormal hemoglobins in Greece: A study of 15000
recruits. Hell Armed Forces Med Rev1977, 11
((suppl 1);197-203.

Cavdar AO, Arcasoy A. The incidence of -thalasse-
mia and abnormal hemoglobinsin Turkey. ActaHae-
matol. 1971, 45(5):312-8.

Aydinok Y, Oztop S, Nisli G, Kavakli K. Prevalence
of beta-thalassaemia trait in 1124 students from
Aegean region of Turkey. J Trop Pediatr. 1997,
43(3):184-5.

23-26 Ekim 2013, Antalya

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Bircan I, Sisli S, Gtiven A, Cali S, Yegin O, Ertug H,
Guven AG, Akar N.Hemoglobinopathies in the dist-
rict of Antalya, Turkey. PediatrHematol Oncol.1993,
10(3):289-91.

Kocak R, Alparslan ZN, Agridag G, Baslamisli F, Aksun-
gur PD, Koltas S. The frequency of anaemia, iron defici-
ency, hemoglobin S and beta thalassemia in the south
of Turkey. Eur J Epidemiol. 1995, 11(2):181-4.

Aksoy M, Kutlar A, Kutlar F, Dincol G, Erdem S,
Bastesbihci S. Survey on haemoglobin variants, beta
thalassaemia, glucose-6-phosphate dehydrogenase
deficiency, and haptoglobin types in Turks from
western Thrace. J Med Genet. 1985,22(4):288-90.

Efremov GD. Beta-, delta beta-thalassemia and
Hblepore among Yugoslav, Bulgarian, Turkishand
Albanian. Haematologica 1990, 75 Suppl. 5:31-41.

23.Petkov GH, Efremov GD, Efremov DG, Dimovski
A, Tchaicarova P, Tchaicarov R, Rogina B, Agarwal
S, Kutlar A, Kutlar F, et al. Beta-thalassemia in Bul-
garia. Hemoglobin 1990; 14(1):25-33.

Samara M, Chiotoglou I, Kalamaras A, Likousi S,
Chassanidis C, Vagena A, Vagenas C, Eftichiadis E,
Vamvakopoulos N, Patrinos GP, Kollia P. Large-scale
population genetic analysis for hemoglobinopathies
reveals different mutation spectra in central Greece
compared to the rest of the country. Am J Hematol
2007,82(7):634-6.

Basak AN. The molecular pathology of beta-thalas-
semia in Turkey: the Bogazi¢iuniversity experience.
Hemoglobin. 2007, 31(2):233-41.

Loukopoulos D. Current status of thalassemia and
the sickle cell syndromes in Greece. SeminHematol
1996, 33:76-86.

Canatan D, Kose MR, Ustundag M, Haznedaroglu
D, Ozbas S. Hemoglobinopathy control program in
Turkey. Community Genet 2006, 9: 124-126.

Voskaridou E, Ladis V, Kattamis A, Hassapopoulou
E, Economou M, Kourakli A, et.al. Greek Haemog-
lobinopathies Study Group. A national registry
ofhaemoglobinopathies in Greece: deducted demog-
raphics, trends in mortality andaffected births. Ann
Hematol. 2012; 91(9):1451-8.

Canatan D. Hemoglobinopathy prevention program
in Turkey. Thalassemia Reports 2011; 1(s2):e4

147



