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β- and α-globin genotypes in Albanian patients affected
by β-globin gene disorders

We investigated the molecular basis of hemoglobinopathies
and restriction fragment length polymorphism (RFLP) haplo-
types in 58 unrelated Albanian patients. A wide heterogene-
ity was detected, characterized by 11 β-thalassemia, 3 Hb
variant and 4 α-globin alleles. All β-thalassemia and Hb vari-
ant alleles were associated with the same haplotypes described
in other populations. Genotype-phenotype correlation was
established.
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Albania is one of the Balkan countries located in the South-
East Europe on the Adriatic and Ionian Sea. The overall carrier
frequency of β-thalassemia and of hemoglobin (Hb) variants is
7.1% and 4.4%, respectively.1 Despite this high prevalence, few
Albanian patients have been studied so far2-4 and only one exten-
sive study of 48 patients has been carried out.5

We studied the molecular basis of hemoglobinopathies and
RFLP haplotypes associated with the mutant alleles in 58 unre-
lated Albanian patients and 40 relatives from districts of South-
West Albania, an area with a higher prevalence of hemoglobin
disorders. The heterogeneity of molecular genotypes was greater
than that previously reported.5 In fact, we found 27 genotypes
characterized by 11 β-thalassemia alleles in 87 chromosomes,
3 Hb variants in 27 and 4 α-globin alleles in 7 chromosomes
(Table 1). Out of the defects, the α2 3' UTR +832 G→A was a new
mutation; the alleles β-IVS-II-745, β-codon 82-83, β-codon 37,
αααanti3.7, -(α)20.5, Hb C (2 families) and Hb D Los Angeles (1
family) were detected for the first time in Albania. This large
heterogeneity suggests that a panel of advanced molecular tech-
niques is necessary to diagnose all patients with hemoglo-
binopathies.

Twenty-two patients were receiving regular transfusions, 36
were either sporadically or never transfused. The genotype-phe-
notype correlation was not strong in a first group of 25/58
patients (Table 1) (group A). In fact, we observed that the same
genotype led to different transfusion requirements and there
were no molecular data which could explain this different
behavior. In the case of βs patients regular transfusions were
required because  of worsening clinical conditions due to sick-
ling crises. In contrast, in the remaining 33/58 patients (groups
B, C, and D) there was a strong genotype-phenotype correlation.
Thirteen patients were compound heterozygotes for severe
defects and had severe disease requiring regular transfusions
(group B). Fifteen patients showed a broad spectrum of clinical
features requiring only occasional blood transfusions (group C).
The thalassemia intermedia phenotype of these patients can be
explained by different molecular mechanisms which make the
molecular and cellular alterations less severe: high residual syn-
thesis of β-thalassemia alleles (β-IVS-I-6 or β-poly A) or
increased Hb F level (β-IVS-II-1 associated with Gγ -158 C→T).
In one case the phenotype of homozygosis for β-codon 39 was
improved by the associated novel substitution α2 +832 G→A
that could reduce the pool of not assembled α-chains. This new
substitution is located in the 3’UTR, 13 bp downstream to the
polyadenylation signal and only 2 bases upstream of the cleav-
age site CA; consequently, it could disturb the polyadenylation
process and reduce the production of mature mRNA. This
hypothesis needs to be confirmed by molecular and phenotypic
characterization of carriers not available in this study. Finally, 5
patients showed mild clinical and hematologic alterations and
had never been transfused (group D). In two patients the phe-
notype was due to double heterozygosis for β-thalassemia and

αααanti3.7, which worsens the β/α chain imbalance of the β-tha-
lassemia carriers and causes chronic hemolytic anemia. The
remaining 3 patients were double heterozygotes for β-tha-
lassemia and the βC or βD alleles, which do not cause hemato-
logic alterations in the carriers.

Comparison of the results obtained in this study with those
reported in other Mediterranean countries6 sheds light on the
origin and spread of mutations in Albania (Table 2). The preva-
lences of β-IVS-I-110 and β-IVS-I-6 were similar to those found
in the surrounding Balkan and Mediterranean areas (Greece,
Macedonia, Lebanon, Cyprus, former Yugoslavia, Turkey).6 In con-
trast, the relative frequency of β-codon 39 was similar to that
found in Greece (16.95%),7 but higher than that found in the
other countries (≤5%).6 The β-IVS-I-1, β-IVS-II-1 and β-IVS-II-
745, found in a few Albanian families, have a low relative fre-
quency also in other Mediterranean populations.6 The remain-
ing 5 alleles were from East Europe [poly A, β-codon 5, codon
82-83(-G)] or Mediterranean Asia [β-codon 44(-C), codon

Table 1.  β- and α-globin genotypes of 58 Albanian patients. 

β and α globin genotypes Patients Transfusions
β α no. and age (yrs)

A β-IVS-I-110 homozygosis αα/αα 5 (18m, 3) regular
3 (14, 3) sporadic

β cod 39/β-IVS-II-1 αα/αα 1 (17) sporadic
1 regular

βs homozygosis αα/αα 2 (14, 6) sporadic
1 regular

β cod 39/βs αα/αα 3 (19, 15, 7) sporadic
1 (10) regular

β-IVS-I-110/βs αα/αα 7 (24, 27, 10, 8) sporadic
1 (8) regular

B β-IVS-I-110/β cod 39 αα/αα 4 regular
β-IVS-I-110/β cod 44 αα/αα 2 regular
β-IVS-I-110 homozygosis αααanti 3.7 /αα 1 regular
β-cod 39 homozygosis αα/αα 1 regular
β-IVS-I-110/β cod 82-83 αα/αα 1 regular
β cod 39/β cod 5 αα/αα 1 regular
β cod 39/β-IVS-I-1 αα/αα 1 regular
β-IVS-II-745/β-IVS-I-1 αα/αα 1 regular
β-IVS-I-6/β cod 37 αα/αα 1 regular

C β-IVS-I-6/β IVS-I-110 αα/αα 5 (6, 13, 15, 3) sporadic
β-IVS-I-6 homozygosis αα/αα 2 (7, 43) sporadic
β poly A/ β IVS-I-110 αα/αα 2 sporadic
β-IVS-I-6/β cod 39 αα/αα 1 (15) sporadic
β-IVS-I-6/β cod 44 αα/αα 1 (4) sporadic
β-cod 39 homozygosis α+832 G→Aα/αα 1 (10) sporadic
βs homozygosis -α3.7/αα 2 (23, 24) sporadic
β IVS-I-1/βs αα/αα 1 sporadic

D β cod 39/βA αααanti 3.7/αα 1 (9) none
β cod 44/βA αααanti 3.7/αα 1 (45) none
βs/βD αα/αα 1 (2) none
β IVS-I-110/βC αα/αα 1 none
β IVS-II-1/βC αα/αα 1 none

The α2 +832 G→A is a novel mutation. Patients were subdivided into groups on the
basis of the genotype-phenotype correlation. β-globin gene alleles were detected by
ARMS-PCR8 or by DNA sequencing. α-thalassemia defects were identified by South-
ern blot analysis9 or by DNA sequencing. Age of patients — when available — has
been reported in brackets;  m= months.



1003

haematologica vol. 87(9):september 2002

scientific correspondence

37(G→A), codon 82-83(-G)].
All the β-thal and the Hb variant alleles were found to be

associated with the same haplotypes described in other popu-
lations6 (Table 2). This indicates that mutations did not have an
independent origin and suggests that the origin and spread of
β-thal mutations and Hb variants in Albania is in keeping with
the historical relationships between Albania and neighboring or
more distant populations (Greeks, Romans, Slavs and Arabs) and
that Albania has experienced a discrete genetic flow.
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Late response to donor lymphocyte infusions in patients
with chronic myeloid leukemia relapsing after
allogeneic stem cell transplantation

Donor lymphocyte infusions were given to 13 consecutive
chronic myeloid leukemia patients in relapse after allogeneic
stem cell transplantation. Of the 13 patients, 11 achieved a
molecular remission and 2 a cytogenetic remission. The medi-
an time (range) in months to achieve a hematologic, cytoge-
netic and molecular remission was 2 (1-2), 5 (1-42) and 5
(1-30), respectively. After a median follow-up of 24 months,
the median response duration is 16 months (range 1-36), and
no patient shows evidence of relapse.

haematologica 2002; 87:1003-1005
(http://www.haematologica.ws/2002_09/1003.htm)

Thirteen consecutive chronic meyloid leukemia (CML) patients
relapsing after allogeneic stem cell transplant (allo-SCT) from an
HLA-identical sibling were treated with donor lymphocyte infu-

Table 2. β-globin gene alleles and haplotypes detected in 58
Albanian patients;  populations in which the alleles have been
reported. 

Alleles Haplotypes Chromosomes Populations
n°

IVS-I-110 (G→A) I 42 Mediterranean
Codon 39 (C→T) II 17 Mediterranean
IVS-I-6 (T→C) VI 12 Mediterranean
Codon 44 (-C) I 4 Kurdish, Jewish (30%),

Mediterranean
IVS-I-1 (G→A) V 3 Mediterranean
IVS-II-1(G→A) III 2 Mediterranean
IVS-II-1(G→A) I 1 Druze and Yemenite Jews
Poly A (AATAAA→AATGAA) II 2 Balkan, Yugoslavian (4%), Turkish
IVS-II-745 (C→G) VII 1 Mediterranean
Codon 5 (-CT) V 1 Mediterranean, Bulgarian (5%),

Balkan
Codon 82-83 (-G) III 1 Arzebaijan, Czechoslovakian, 

Croatian, United Arabia Emirates
Codon 37 (G→A) I 1 Jordanian (9%), Israeli Arab 

(5%), Saudi Arabian, Egyptian, 
United Arab Emirates, Syrian, 
Turkish, Iberian

βS Benin type 24 Mediterranean, Central West Africa
βC Benin type 2 Mediterranean, Central West Africa
βD I 1 Mediterranean, Indian Asian

Total of chromosomes 114

RFLP haplotype analysis was carried out as previously reported.9 The RFLPs analyzed
were Hind III/Gγ, Hind III/Aγ, Hinc II/ψβ and 3’ ψβ, Ava II/β and Bam HI/3’β. The
haplotypes were classified according to Orkin.10 In italics: populations in which the
haplotype has not yet been characterized. In bold: populations in which rare muta-
tions have a relatively high allelic frequency (frequencies are reported in brackets).




