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ABSTRACT

Introduction: Betathalassemiais not only an impor-
tant public health problem in Egypt, but also a socioeco-
nomic one. A carrier rate of 9-10.2% was estimated in
different geographical areas of Egypt.

Objective: To detect B-thalassemia carriers among a
random sample of population in Damietta Governorate,
to help in the prevention of further births of 3-thalassemia
patients. Increasing awareness about the disease was our
second objective.

Patients and Methods: One thousand and four random
subjects in Damietta were included in this study. Their
mean age was 18.6+13.4 years. All studied population
was subjected to a complete blood picture and high per-
formance liquid chromatography (HPLC), using Variant
11 Rad, was done for those with evidence of microcytosis
(MCV<80fl).

Results: In our study, 633 subjects (63.05%) had
microcytosis, for whom HPLC was performed. Among
our studied population (n=1004), 46 subjects (4.58%) had
HbF>1%, 26 subjects (2.59%) had HbA2 >3.5% and 6
subjects (0.6%) had both increased HbF and HbA2.

Conclusion: The carrier rate of R-thalassemia in
Damietta was found to be 7.77%. This highlights the need
for immediate implementation of a national preventive
program all over Egypt. Increasing population awareness
and premarital screening remain the best ways to reduce
the disease incidence.
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INTRODUCTION

Thal assemias are common autosomal reces-
sive disorders especially in populations of Med-
iterranean, Middle Eastern and Far Eastern
descent [1]. Beta thalassemia has an estimated
frequency of 3-10% in certain regions [2]. In
Egypt, it isthe most common chronic hemolytic
anemia (85.1%). The Hematology Clinic Study
Group at New Children Hospital of Cairo Uni-
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versity reported a carrier rate varying between
6 and 10%. Moreover, 1000 children affected
with thalassemia are expected out of 1.5 million
live births per year in Egypt [3].

The determination of prevalence of beta
thalassemia in endemic areas is important in
order to develop programs for their control and
management [4].

Several tests have been proposed for detec-
tion of beta thalassemia variants including ac-
curate measurement of mean corpuscular vol-
ume (MCV), mean cell hemoglobin (MCH),
osmotic fragility, estimation of HbA2, HbF and
identification of Hb variants [5,6].

Therefore, the aim of this study wasto detect
3-thalassemia carriers in a random sample of
population in Damietta Governorate for preven-
tion of further births of 3-thalassemia patients
with its physical, social and financial burden.
Increasing awareness about the disease was our
second objective.

PATIENTSAND METHODS

Patients:

One thousand and four subjects from Dami-
etta Governorate were randomly selected to be
recruited in this study in atwo months' interval.
All subjects were above one year of age and
were apparently healthy. Their age ranged be-
tween 1.1 and 76.0 years with a mean of 18.6+
13.4 years.

Laboratory investigations were done for all
our subjects. These included a complete blood
picture (by Advia 120 automated cell counter).
Red cell indices included hemoglobin concen-
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tration (gm/dl), mean corpuscular volume
(MCV) (fl), mean cell hemoglobin (MCH) (pg),
mean cell hemoglobin concentration (M CHC)
(g/dl) and red cell distribution width (RDW)
(%). High performance liquid chromatography
(HPLC), using Variant 11 Rad, was done for
those with evidence of microcytosis (MCV
<80fl). Our cutoff points for diagnosis of 13-
thalassemia carriers were the presence of mi-
crocytosis (MCV <80 fl) associated with ele-
vated levels of HbA2 (>3.5%) and/or elevated
levels of HbF (>1%).

Sample preparation:

Whole blood specimens were collected in a
vacuum collection tube containing EDTA. The
16mm sampl e tubes were loaded into the Variant
11 sample racks in random order and placed on
the VARIANT11 Sampling Station conveyer
belt. Special rack inserts were used for 13mm
tubes and special adapters for 10 mm pediatric
tubes.

Procedure:

The VARIANT 11 3-thalassemia Short Pro-
gram isintended for separation and area percent
determinations of HbA2 and HbF as an aid in
the identification of abnormal hemoglobinsin
whole blood, using ion-exchange HPLC. The
VARIANT 11 Clinical Data Management
(CDM) software performed reduction of raw
data collected from each analysis. One-level
calibration was used for adjustment of the cal-
culated HbA2/F values. To aid in the interpre-
tation of results, windows (e.g. ranges) had
been established for the most frequently occur-
ring hemoglobins based on their characteristic
retention times.

Statistical methods:

All numerical data were expressed in the
form of mean and standard deviation.

RESULTS

Statistical analysis of data of all our studied
subjects is shown in Table (1). Fig. (1) shows
the scatter distribution of MCV and HbA2
among our subjects. Applying our cutoff value
for microcytosis to our studied population, 633
subjects (63.05%) had microcytosis, for whom
HPL C was performed with their data shown in
Table (2).

Among our studied population, 78 subjects
(7.77%) were defined as beta thalassemia car-
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riers by fulfilling our diagnostic cutoff values
of microcytosis associated with elevated HbA2
and/or elevated HbF levels. The statistical data
of thiscarrier group is shown in Table (3), forty
six subjects (4.58%) had HbF >1%, 26 subjects
(2.59%) had HbA2 >3.5% and 6 subjects (0.6%)
had both increased HbF and HbA2 (Fig. 2).

Among our studied population, 195 subjects
(19.42%) had borderline HbA2 levels (=3 and
<3.5%).

Table (1): Descriptive statistical data of studied subjects

(n=1004).

Variables Min Max Mean SD
Age (years) 11 76.0 18.6 134
Hb (g/dl) 7.26 17.80 12.74 1.49
MCV (fl) 50.60 93.70 76.81 6.90
MCH (pg) 14.60 37.90 26.44 2.68
MCHC (g/dl) 26.40 38.10 34.37 1.40
RDW (%) 12.00 29.60 15.05 157

Table (2): Descriptive statistical data of subjects with
MCV <80 (n=633).

Variables Min Max Mean SD
Age (years) 11 65.0 15.1 12.3
Hb (g/dI) 7.26 16.40 12.29 1.33
MCV (fl) 50.60 79.90 72.92 5.56
MCH (pg) 14.60 29.70 25.10 2.38
MCHC (g/dI) 26.40 38.10 34.37 1.53
RDW (%) 12.90 29.60 15.46 171
HbF (%) 0.00 7.60 0.46 0.73
HbA2 (%) 0.40 5.50 2.80 0.55

Table (3): Descriptive statistical data of carriers according
to cut off point MCV <80 and HbF>1 and/or
HbA2 >3.5 (carrier rate) (n=78).

Variables Min Max Mean SD
Age (years) 1.1 45.0 9.4 10.8
Hb (g/dl) 9.30 15.90 12.06 1.09
MCV (fl) 54.70 79.90 70.85 6.45
MCH (pg) 18.40 28.50 24.43 2.61
MCHC (g/dI) 29.50 37.40 34.45 1.46
RDW (%) 13.30 21.10 15.89 1.74
HbF (%) 0.00 7.60 1.58 1.50
HbA2 (%) 0.60 5.50 3.28 0.92
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Fig. (1): Scatter distribution of MCV and A2 of 1004
subjects included in the study.
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Fig. (2): Distribution of carriers among studied patients.

DISCUSSION

Beta thalassemia is not only an important
public health problem but also a socioeconomic
one. There are 270 million people who are
carriers of globin gene mutations worldwide.
Up to a half million infants are born annually
with severe hemoglobinopathies [7]. The ap-
proach to deal with thalassemic problem isto
prevent and control births of new cases, which
requires an accurate identification of carriers
[8]. Screening for beta thalassemiais extremely
difficult, mainly because of the heterogeneity
of betathalassemias and the absence of asingle
pathognomonic finding to cover all betathalas-
semia variants [9].
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In our study, the carrier rate found in Dami-
etta (7.77%) was close to that reported by Tong-
song et al. in 2000 (7.97%) [10]. On the other
hand, a carrier rate of 29% was reported from
different geographical areas of Egypt [11], where-
as aprevalence of betathalassemiatrait of 2.9%
was reported in Bahrain [12] and of 1.84% in
Gaziantep in Turkey [13]. This showsthe region-
al differencein carrier rate of beta thalassemia
as well as the need for standardized as well as
accurate diagnostic tools.

Although, elevated HbA?2 is a characteristic
feature for beta thalassemia trait [14,15], some
individuals with beta thalassemia trait have
normal indices [16] and HbA2 levels may be
normal in the rare 'silent' beta thalassemiatrait,
so that an increased HbA2 can not be used as
the sole discriminant for beta thalassemia trait
[17]. In our study, 32 subjects (3.19%) showed
both microcytosis and elevated HbA2 (HbA2
>3.5%) with a mean HbA2 value of 4.15%
(ranging from 3.6 to 5.5%). This is slightly
lower than that reported by other authors [18].
However, iron deficiency with its known reduc-
ing effect on HbA2 level may account for this
difference. It was suggested that iron deficiency
must be corrected before making any diagnostic
or therapeutic decisions based on HbA2 [19].
Among our studied population, 195 subjects
(19.42%) had HbA2 levels >3 and <3.5% which
needs further investigations.

On the other hand, 52 subjects (5.18%) of
our population were diagnosed as carriers by
having microcytosis as well as elevated HbF
(>1%), six of them had elevated HbA2 as well.
Thisisin agreement with results of El-Beshlawy
et al. (1992) [18] who reported elevated HbF in
17.5% of their carriers ranging from 2-7.4%.
In another study, raised HbF was shown in 32
cases out of 69 cases of beta thalassemia het-
erozygote but no case showed raised HbF with-
out the raise of HbA2 [10].

The MCV is akey diagnostic indicator es-
pecialy with all automated hematology analyz-
ers now providing a measure of MCV that is
both precise and accurate. Thalassemia carriers
do not have significant anemia, but invariably
have microcytosis (MCV < 80 fl) and hypochro-
mia (MCH < 27 pg) [20]. It was reported that
microcytosis was a consistent feature in all
heterozygous beta thalassemiain several studies
[10,18]. This was shown in our study, where the
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mean MCV of beta thalassemia carriers was
70.85 f1+6.45 (ranging from 54.7 to 79.9 fl), in
spite of their mean Hb level being 12.06g/dI+
1.09 (with arange of 9.3-15.9 g/dl). Among our
subjects, 633 (63.05%) had microcytosis which
highlights the importance of differentiating
between different causes of microcytosis, espe-
cially iron deficiency being common in our
community.

A reduced MCH <27pg was found among
beta thalassemia carriers in previous studies
[18,21,22]. This was also shown in our study
where the mean MCH among carriers was 24.43
pg+2.61 (range 18.4 to 28.5 pg). However, the
MCH can not be used as a discriminant factor
due to the common association of iron deficien-
cy which may significantly affect the MCH [23].

Traditionally, electrophoresis has been the
method of choice for identification and quanti-
fication of Hb variants. However, it is slow,
labor-intensive and inaccurate in identification
of low-concentration Hb variants (e.g. HbA2)
or in the detection of fast Hb variants (HbH,
Hb Barts) [24]. In our study, high performance
liquid chromatography (HPLC) was used for
quantification of HbA2 and HbF asit has rela-
tively high sensitivity or specificity [25]. The
simplicity of sample preparation, superior res-
olution of the method and accurate quantitation
of Hb concentrations, combined with complete
automation, make this an ideal methodology
for routine diagnosis of Hb disordersin aclinical
laboratory [25].

The reliability of HbA2 measurement by
HPL C without any false positive or false nega-
tive resultsis of great advantage [26]. However,
HbA2 and HbF concentrations obtained should
be interpreted together with other variables such
as erythrocyte indices, iron studies or family
studies in some individuals.

In conclusion, Beta thalassemiaremains an
important health problem in Egypt, including
Damietta Governorate, with a high carrier rate
which increases the possibility of a high birth
rate of thalassemic patients. This necessitates
the immediate implementation of a national
preventive program all over Egypt. Increasing
population awareness and premarital screening
remain the best ways to reduce the disease
incidence with potentially significant financial
saving and social and health benefits.
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