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ABSTRACT

Beta-thalassemia is among the most common genetic disorders in the world and in Iran, with widespread

occurrence. A cross-sectional study on 648 beta-thalassemia patients in Shiraz, Iran was carried out to deter-

mine the demography of beta-thalassemia major in Shiraz city, Fars province, Iran and also the rate of con-

sanguinity and the significance of pre-marriage counseling in decreasing familial marriages and consequently

preventing this autosomal recessive genetic disease. All interviewed patients had thalassemia major and the-

ir age, sex, and the consanguinity between parents were recorded. 40.6% of beta-thalassemia patients were

outcomes of first-cousin marriages. Comparison of the percentages of familial marriages (consanguinity) bet-

ween parents of beta-thalassemia patients and a sample of normal population, revealed a statistically signifi-

cant difference (p< 0.00001). A nonstatistically significant difference was observed between male (53.5%)

and female (46.5%) thalassemia patients. Comparison of data with the situation in 22 years ago revealed a

16.4% decrease in familial marriages among thalassemic families, however, more education and awareness

of young women and men about the increased risk of beta-thalassemia after familial marriage through pre-mar-

riage counseling is still necessary. 
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ÖZET

‹ran, fiiraz flehrinde talasemi majör ve akrabal›k

Beta-talasemi, dünyada ve ‹ran’da en s›k rastlanan genetik bozukluktur. ‹ran fiiraz kentinde beta-talasemi

majörün demografisini saptamak için 648 beta-talasemi hastas›nda kesitsel bir çal›flma yap›ld›. Bu s›rada ak-

rabal›k oran›, aile içi evlilikleri azaltmak için evlilik öncesi dan›flma ve bunlar›n otozomal resesif genetik has-

tal›¤› önlemeye etkisine bak›ld›. Çal›flmaya talasemi majörlü hastalar al›nd› ve onlar›n yafl›, cinsiyeti ve ara-

lar›ndaki akrabal›klar sorguland›. Beta-talasemili hastalar›n %40.6’s› ilk kuzen evlili¤i sonucu idi. Beta-talasemi-

li hastalar›n aile içi evlilikleri ile normal toplum karfl›laflt›r›ld›¤›nda istatistiksel olarak anlaml› bir fark görüldü



INTRODUCTION

Beta-thalassemia is among the most com-
mon genetic disorders in Iran and in the
world[1-3]. In Iran, the gene frequency of be-
ta-thalassemia is high but varies conside-
rably from area to area, having its highest ra-
te of more than 10% around the Caspian sea
and Persian Gulf [4,5]. In Fars province, in so-
uthern Iran, the gene frequency is also high
and reaches 8-10%[5].

The disease is characterized by severe
anemia resulting from reduction or loss of
beta-globin chains or the imbalance between
alpha and beta-globin chains[3]. Beta-globin
gene is placed on the short arm of chromoso-
me 11 adjacent to the embryonic (∈ ) gene, fe-
tal γ (Gγ and Aγ) genes and adult delta ge-
ne[6]. Inheritance of two mutated alleles in
beta locus (homozygous state) results in tha-
lassemia major. The affected children suffer
from severe anemia and need regular blood
transfusion due to the destruction of red blo-
od cell precursors in the bone marrow[7].
Thalassemia is considered to be a single-ge-
ne disease transmitted by a recessive mode
of inheritance. The pattern of mutations of
beta-globin gene in Fars province differs
from those reported for the Mediterranean
and other thalassemic regions in Iran[8]. This
study way conducted to determine the de-
mography of beta-thalassemia major in Shi-
raz city, Fars province, Iran. Also the rate of
consanguinity in thalassemic families in com-
parison to normal population and the signifi-
cance of pre-marriage counseling in decre-
asing familial marriages (consanguinity) and
consequently preventing this autosomal re-
cessive genetic disease was evaluated.

MATERIALS and METHODS

In total, 648 thalassemia major patients
were included in this cross-sectional study.

These patients were all of registered beta-
thalassemia individuals in Shiraz city who
were referred to the only Cooley’s clinic in
Shiraz located in the Dastegheib hospital,
Shiraz, Iran in Spring 2003. Only those pati-
ents that their disease was diagnosed before
two years of age and received blood transfu-
sion every 3 to 4 weeks and desferrioxamine
regularly in this unit, were interviewed. The
required data including their age, sex, chela-
tion therapy and the consanguinity between
parents were collected by the authors by me-
ans of interview (patients and/or their pa-
rents) and reviewing their files after obta-
ining their (patients and/or their parents)
permission.

Statistical analysis was performed by
Chi-square and Z test using EPI info-6 soft-
ware.

RESULTS

The total number of registered thalasse-
mic patients in Shiraz city who were referred
to Cooley’s clinic for blood transfusion in
Spring 2003 was 648 and the total number
of registered thalassemia intermedia patients
in the same duration was 110 individuals.
All intermedia patients were excluded from
this study. The mean age of patients was
11.8 ± 5 years. Of the 648 thalassemia major
patients who were interviewed, 347 (53.5%)
were male and 301 (46.5%) were female. A
non-statistically significant difference was
observed between number of male and fema-
le thalassemia patients (p= 0.07).

It was noticed that in approximately
49.5% of cases, the patients were outcomes
of first-or second-cousin marriages. In 311 of
the total 648 families of interviewed patients,
parents were first or second cousin relatives
and in 317 families parents had no relation
to each other. In 255 of 311 (40.6%) families,
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(p< 0.00001). Erkek ve kad›n beta-talasemik hastalar aras›nda bu aç›dan fark görülmedi. Ayn› konuda 22 y›l ön-

ce elde edilen verilerin karfl›laflt›r›lmas›nda aile içi evliliklerde %16.4 azalma görüldü. Ancak, evlilik öncesi dan›fl-

ma yolu ile aile içi evliliklerde beta-talasemi riskinin art›fl› hakk›nda e¤itim ve bilgilendirme halen gereklidir.

Anahtar Kelimeler: Beta-talassemi, Akrabal›k.



first-cousin marriage and in 56 of 311 (8.9%)
families second-cousin marriage was obser-
ved. The total number of first-cousin and se-
cond-cousin marriages in the community
(studied in 6004 families) was noted to be
22.4% and 8.6% of total marriages, respecti-
vely (Table 1). The comparison of consangu-
inity between parents in thalassemic families
and general population in the same area re-
vealed a highly significant difference (p<
0.00001).

The mean age at the start of chelation
therapy (desferrioxamine) was 5.3 ± 3.4
among the patients. In total, for 104 out of
648 (16%) patients desferrioxamine therapy
had been started after 10 years of age.
Among females, 44 out of 301 (14.6%) indivi-
duals, therapy had been started after 10 ye-
ars of age and among males, for 60 out of
347 (17.3%) individuals, therapy had been
started after 10 years of age. The observed
difference between males and females was
not significant. 

DISCUSSION

The present study provides information
on 648 beta-thalassemia patients in Shiraz
city in Spring 2003. In 40.6% of studied fa-
milies, beta-thalassemic patients were outco-
me of first-cousin marriages. Comparing this
with the previously reported 57% first-cousin
marriages in affected families revealed 16.4%
decrease in first-cousin marriage among
high-risk families[9]. This significant decre-
ase is the result of pre-marriage counseling
and awareness of the general population
about thalassemia major[10]. However, we
still observed a highly significant association

between beta-thalassemia and first-cousin
marriage as compared to the whole commu-
nity (p< 0.00001). In this regard, more edu-
cation and awareness of young individuals
about the increased risk of beta-thalassemia
after familial marriages, population or pre-
marital screening for heterozygote detection
specially in this region in which the gene fre-
quency is high, and finally pre-marriage co-
unseling are all necessary for an effective
prevention program.

A nonstatistically significant difference
was observed between number of male and
female thalassemia patients (p= 0.07). The
number of affected males was more than af-
fected females. The same excess of males
over females was reported by Hashemi Nasab
in 1979 among 140 beta-thalassemic pati-
ents in the same geographic area[9]. He sug-
gested that this excess might be due to more
concern of villagers about health of their ma-
le offspring, however, the studied population
of the present report was an urban populati-
on with different economical and educational
situations, which does not include villagers.
In addition, as it was noted, the percentage
of female subjects who started chelating the-
rapy before 10 years of age was higher than
male subjects (85.4% vs. 82.7%) which is in-
dicative of people’s concern about the health
of their female offspring.

This sex-ratio difference in thalassemic
patients (males more affected than females)
is noteworthy and deserves further investiga-
tion considering thalassemia as a single-ge-
ne disease transmitted by a recessive mode
of inheritance.
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Table 1. The percentages of familial relation (consanguinity) between parents of beta-thalassemia patients
compared to a sample of general population*

First cousin (%) Second cousin (%) No relation (%) Total

Patients families 255 (40.6) 56 (8.9) 317(50.5) 628

Normal families* 1344 (22.4) 519 (8.6) 4141 (69) 6004

* The percentages of familial relation between parents in 6004 families inhabiting Shiraz city (Saadat M et al unpublished
data).
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