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ABSTRACT

Beta thalassemia is more prevalent in Mediterranean countries such as Iran and Far East. According to
the report of center for disease control and management of Iran, there are about 18,000 patients with
Beta thalassemia major. According to the excessive expenses for each patient (100,000 USD) and the
birth of about 1500 cases annually in Iran, it is important to find carriers by screening those people who
are at high risk. This is a descriptive study, which was done on the siblings of 86 major thalassemia
patients in central province. They filled out the questionnaires and did the laboratory tests. Among 128
siblings of major thalassemia patients, 53.9% were male. In the final evaluation, 59.4% of cases had
minor thalassemia, 34.4% were healthy, and 1.6% had other types of hemoglobinopathies. Also 4.7%
had no diagnosis because of incomplete laboratory data. According to Mendelian pattern of inheritance
in every pregnancy we expect 25% healthy, 50% minor and 25% major thalassemia. The Chi-2 test
shows that there is a significant difference between our results and expected condition. (P-
value<0.0001) This difference can be due to the refuse of some of the siblings of patients in our study.
The limited number of observations might be another factor. As the prevalence of minor thalassemia is
high in these families, we recommend that by recognizing the first case of thalassemia in a family, the
evaluation of other children should be done. This method would be mor e cost-effective.
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INTRODUCTION

Beta thalassemia syndromes are a group of hengditanolytic disorders characterized by a genetfciéacy in
the synthesis of beta globin chains. This diseaa® mcognized in 1925 for the first time. [1].Imfazygous beta
thalassemia there is a total absence of beta elyathesis, while there is a reduction in the sysithef beta globin
chains in minor thalassemia. [2 ]The distributidritmlassemia genes is more prominent in the Medhean area,
Africa, Middle East, India and Southeast of AsidisTdisease is more prevalent in the areas whelaridas

5429
Scholars Research Library



M. Fayyaz M. Rahbaret al Annals of Biological Research, 2012, 3 (12):5429-5433

endemic. [1, 3, 4] The most known type of clinitbhlassemia is beta thalassemia which is more |entvin
Greece, lItaly, Cyprus and Iran where 3-5% of th&dents are carriers for mutant genes of this ds¢z|The
highest prevalence of the carrier state has baemdfin Sardinia (34%), Delta region of the Po Rimear Ferrara
(20%) and Sicily (10%). [6] In Guandong, the soafteprovince of China, the prevalence is 2.54% bieta
thalassemia and the incidence of the homozygots istapproximately 1 in 6000. [7)Every year mdrant 10000
children with major thalassemia are born in Ing&lp Iran the prevalence of thalassemia is 2.59%4% 9, 10]
Homozygous beta thalassemia is usually charactetizesevere anemia requiring regular blood tramsfugor
survival from early childhood. However about 10%tloé patients may have a milder clinical preseotatvith a
transfusion independent survival. These cases aegarized as thalassemia intermedia. [11] Bettaghamia
major (Cooley’s Anemia) is a severe form of hembiglopathy which presents about 3-8 months aftehbithe
patients require special therapeutic services dmey tusually have a poor prognosis. Heterozygoute dtar
thalassemia leads to red blood cell hypochromia miocytosis with or without anemia that can minmaon-
deficiency states. Because beta thalassemia isitehén a recessive autosomal pattern, we canegpitevew cases
by inexpensive screening methods before marriagecansulting those couples affected by minor tisasa.
(12)Because of the high prevalence of beta thataissen Iran (2.5-15% in different areas) this progris cost-
effective. [3, 4, 9, 10] Due to the importance ldilassemia disease and necessity of serious chedlenith this
disorder, several executive activities and researdtave been done in Iran recently. In 1998, Genatid Cancer
Office in Disease Management Center at the minisfryrealth, followed this issue more seriously thanent
decades by using necessary indexes, collectingniaion and making programs based on two prindgudeors:

1. Executing effective strategies in screening pogto recognize cases of minor thalassemia.
2. Utilization of qualitative control in the progma

In recent years two other strategies have beenhesides screening and prenatal diagnosis programs
1. Screening of the families with beta thalassemégor patients
2. Screening of the students in the last yearglt ktchool

Unfortunately, in spite of pilot study execution gtreening of major thalassemia patients” siblimgsome
provinces and frequent follow ups, no written réparontaining investigations have been obtainedvdence
assigning and recognition of cases are the firstdteps in the diagnosis and treatment of thisadseOn the other
hand, considering the 50% prevalence of minor fs&eia in patients” families in comparison with pinevalence
of the disease in the community (6%), necessitycoéening for gene carrier can be felt, so accutetiection of all
people at risk is very important. The researcheat staffs recollected the data of major thalassgmaitents in
central province, investigated their siblings aedognized the carriers of thalassemia genes.

MATERIALS AND METHODS

At first, a list of major thalassemia patients vpaevided in central province including 142 cased®% families.
After preliminary investigation with the cooperatiof “Society of Thalassemia”, only 86 patients7i& families
who were the residents of central province cooperatith the research group. The other patients grated to
other provinces, died (10 patients), didn’t haveg aiblings or didn’t want to participate in the dyu From 158
siblings of 86 major thalassemia patients who vileckided in our study, only 128 people participaitedur study.
14 siblings immigrated to other provinces and 1éhefMm didn't want to be in our study.

Unfortunately, none of the siblings of major thaksia patients had been evaluated previously arabntests had
been done for them. A letter of invitation sentliem to come to the laboratory for the following fests: CBC,
peripheral blood smear, reticulocyte count, semon and TIBC. In the first stage CBC by HELENA deulcount
system and peripheral blood smear were done byathestaffs. For those siblings with MCV<80, MCH<®5
abnormal forms of RBC in peripheral blood smeafawor of thalassemia (polychromasia, basophilipgdiing,
target cell), the blood samples were examined &ura iron, TIBC and hemoglobin electrophoresis bg t
HELENA system (HB.A2 via columned chromatography &B.F via alkaline denaturation method).

The siblings with a microcytic anemia with abnorretédctrophoresis in favor of thalassemia were amrsid as
minor thalassemia and were excluded from the stlilg.cases with a normal CBC were considered asaland

those with the features of iron deficiency and ammal hemoglobin electrophoresis were diagnosedr@s i
deficiency anemia treated by iron 3-6 mg/kg/dayhiite lab tests repeated after a month.

5430
Scholars Research Library



M. Fayyaz M. Rahbaret al Annals of Biological Research, 2012, 3 (12):5429-5433

At the end, the results of the study were submittethe “Society of Thalassemia” and the familiesrevconsulted
by the “Society of Thalassemia”.

RESULTS

The data which were collected from the siblingsnafjor thalassemia patients showed that the averggef study
individuals was 14.7 years old. The youngest ofrthgas 2 years old and the oldest one was 49 yddrs9
persons (46.1%) were girls.

The result of study showed that there were someratal features such as hypochromia, microcytosisoaytosis,
poikilocytosis and target cells in PBS in 98 casfes28 siblings (76.5%).

Hemoglobin electrophoresis results using HELENAeysdetected HB.AL in 27 cases (48.4%), HB.A2 irc&2es
(78.9%) and HB.F in 2 cases (1.56%).

MCV was less than 80 in 82 cases (64%) and MCHIlaagless than 25) in 79 cases (61%).
Finally, from 128 siblings of major thalassemiaigats, 76 cases (59.4%) were diagnosed as minkastemia.

The frequency of final diagnosis in the siblingsnadijor thalassemia patients and in the childrethe$e families
has been summarized in table 1 and 2 respectively.

DISCUSSION

Beta thalassemia major disease can be preventedrhbigr screening, genetics consultation and patidégnosis,
in high-risk societies.

Since our country with the surface area of 1,648 K®F and a population of more than 70,000,000 and & birte

of 1.6 percent is one of the countries locatedhenthalassemia belt, it is important to use somgnams to prevent
the birth of the children with major thalassenAacording to the prevalence of thalassemia tthi, number of
carriers in Iran is estimated to be about 3-4 omilli[3, 9, 10]

According to Iranian Blood Transfusion Organizatieports, there are more than 18,000 major thatsissgatients
in Iran and 1500 new cases are added to this nuedgr year. In other words, one case of major gbalaia is
born in Iran every 6 hours. 50-60% of blood donaits used for thalassemic patients in the couwartd/each year
more than 220 million US dollars are spent by tbeegnment for the treatment of these patientsl(9,

Many studies have regarded the prevalence of nthredassemia in high risk societies in Iran and otiwintries,
but unfortunately we have only access to a fevihefit which are related to our subject.

One study in Italy showed that homozygous betaatisimia was preventable in some high risk sociétjea
screening of the carriers, genetics consultatiod prenatal diagnosis which decreased the birth ajom
thalassemia cases from 1 in 250 to 1 in 4000.[13]

In another study in Italy between 1987- 1992, thevalence of beta thalassemia carriers among tidrex of a
school was 3.1% by analysis of HB.A2 and MCV, whighs indicative of a high risk zone for thalasse i
required popular screening, evaluation of medin&drimation of the population, genetic consultatam prenatal
diagnosis. [14]

The results of our study in the siblings of majuailassemia patients in 78 families showed thatef6gms (59.4%)
of them were carriers of thalassemia. This is sinmib the result of another study which was don&®@ifamilies in
Pakistan where 58% of siblings had minor thalasaefhb]

The results of this study have been shown in t&blslormal children, minor thalassemia and majotagsemia
were 20%, 35%, 40% respectively. In a Mendelianepatof inheritance, we expect 25%, 50% and 25%aich
pregnancy. Chi square test showed that there veggnéicant difference between normal, minor andanaatios
with expectative ratios (p- value <0.0001). It dendue to non-participation of some of the siblimgthe study and
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also limited numbers of observations. Meanwhilés gtudy focused on major thalassemic childrenahdf them
were included in our study but some siblings refuseparticipate in our study.

Considering the social and psychological conseqgenaf major thalassemia, also its financial burdee
prevention of even one major thalassemia casevalag especially in countries, such as Iran, wiaighlocated on
thalassemia belt.

The results of this study showed high prevalencéeath thalassemia trait among siblings of betaatz@mia
patients.

We suggest:

« Since there is a 50% risk of transmission of tteabsemia gene in each pregnancy, the siblingpafiant with
major thalassemia comprise a high-risk group. S$ungethe siblings of each patient with thalasseimian effective
way to prevent the occurrence of new cases inexe generation.

» Screening the siblings of each patient with majbaldssemia will avoid the economic and emotional
consequences that result from a missed diagnosis.

» Careful education of families for using safe coogative methods or prenatal diagnosis facilitiethdy want to
have another child is necessary.

» Supervision and exact control of major thalassepaitients during blood transfusion and while usirdedal
pump.

Since the prevalence of Iron deficiency anemiabisua 15% in this group, those patients who haveoblgmpmic
microcytic anemia and normal electrophoresis mestréated with iron for a course and then theictebphoresis
should be re-checked, as is mentioned in the nefese As the prevalence of minor thalassemia ik higthese
families, we recommend that by recognizing the fiesse of thalassemia in a family, the evaluatibaotioer children
should be done. This method would be more costite

Table-1 Frequency of final diagnosis in the sibling of major thalassemia patients in Markazi provincdran

Final diagnosis frequency | %
Normal 44 34.4
Minor thalassemia 76 59.4
Other hemoglobinopathies 2 15
Missing 6 4.7
Total 12¢ 10C

Table-2 Frequency of final diagnosis in the childra of patients” family in Markazi province, Iran

Final diagnosis frequency | %
Healthy 44 20.6
Minor thalassemia 76 355
Major thalassemia 86 40.2
Other hemoglobinopathi 2 0.¢
Missing 6 2.8
Total 214 100
CONCLUSION

As the prevalence of minor thalassemia is high4%0of siblings) in these families, we recommendt tha
recognizing the first case of thalassemia in a lignthe evaluation of other children should be doFleis method
would be more cost-effective.
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