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ABSTRACT 

Background: Thalassemia is recognized as the most prevalent hereditary disorder all 
over the world with a significant negative impact on public health and the society 
especially endemic areas. In Egypt, The most prevalent hemoglobinopathy is β-
thalassemia major. It is considered a major health problem in our region. Prevention 
by carrier detection and prenatal diagnosis is needed in populations with high 
incidence of the disease. The aim of the present work was to screen for beta 
thalassemia among the relatives of B thalassemia patient. 

Methods: This study was carried on 100 children, aged (1.5-12) years old with mean 
6.4± 2.6 years that were subjected to the following: Detailed history taking. Thorough 
clinical examination, Laboratory investigations: Complete Blood Count: The key 
components of the CBC include: hemoglobin, RBC count, mean corpuscular volume 
HbA2 Estimation. 

Results: The results of complete blood count testing of all studied subjects revealed 
that (43%) subjects were non anemic, (57%) subjects were anemic. Among anemic 
group, (13%) subjects had normocytic anemia and (30%) subjects had microcytic 
anemia. Microcytic anemia group were further divided into two groups according to 
HbA2 level, B-thalassemia carrier group (with HbA2>3.5) were (10%) and non-
thalassemia carrier group (with HbA2<3.5) were (90%). This study showed that, non-
statistically significant deference between cases with B-thalassemia and without 
regarding sex and age. 

Conclusion: Carrier rate among 100 relatives of B thalassemia patient was 10% 
Prevalence of microcytic anemia among the studied group was 30%.Carrier rate 
among the microcytic anemia group was 33.3% depending on the level of HbA2. 
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INTRODUCTION 

     Thalassemia is recognized as 
the most prevalent hereditary 
disorder all over the world with a 
significant negative impact on 
public health and the society 
especially endemic areas (Gumuş 
P, Kahraman-Çeneli S, et al., 
2016). 
     In Egypt, The most prevalent 
hemoglobinopathy is β-
thalassemia major. It is considered 
a major health problem in our 
region (Zahran AM, Elsayh KI, 
et al., 2016). 
     Prevention by carrier detection 
and prenatal diagnosis is needed in 
populations with high incidence of 
the disease. Several prevention 
programs have been applied in at 
risk populations in the 
Mediterranean areas (ElBeshlawy 
A, ElShekha A, et al., 2012). 
     A major outcome of 
thalassemia screening is a 
reduction in the incidence of 
thalassemia. The other factors that 
can lead to a reduction in disease  
incidence is the prenatal diagnosis 
and use of reproductive 
technologies to prevent the births 
of affected children, as well as a 
decrease in marriages between 
carriers (Cousens NE, Gaff CL,et 
al., 2010). 
- Submission date: 1/11/2020. 
- Acceptance date: 16/12/2020. 

     In Egypt, Beta-thalassemia 
creates a social and financial 
burden for the patients' family and 
the Egyptian government. The 
high frequency of β-thalassemia 
carriers with increasing rate of 
newly born cases is a pressing 
reason for the importance to 
develop prevention program for β-
thalassemia in Egypt (ElBeshlawy 
A, ElShekha A,et al., 2012). 
     Community screening is an 
important component of 
identifying carriers in the country. 
Whether carrier screening should 
be done at school or college level, 
before or after marriage or during 
pregnancy is debatable 
(Sangkitporn S, Sangnoi A, et 
al., 2005). 
     The experience of other 
countries with a high health 
burden due to thalassemia 
suggests that the birth rates of 
patients with β-thalassemia major 
may be significantly reduced by 
widespread screening and 
education programs (Jameela S, 
Sabirah SO, et al., 2011). 
     The aim of the present work 
was to screen for beta thalassemia 
among the relatives of B 
thalassemia patient. 
Ethical Considerations: 
- The study was done after 

approval of ethical committees 
of Pediatrics department, Al 
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Hussein hospital, faculty of 
Medicine, Al-Azhar 
University. 

- A written consent was taken 
from all parents before 
children getting involved in the 
study. 

- Confidentiality of all data was 
insured. 

- The parents have the right to 
withdraw from the study at any 
time without giving any 
reasons. 

- The author didn't receive any 
financial support for the study 
on publication. 

- The author declared that there 
is no conflict of interest 
regarding the study on 
publication. 

PATIENTS AND MATERIALS 
Inclusion criteria: 
1. First degree relatives 

(siblings). 
2. Age: from 1.5 year to 12 year. 
Exclusion criteria: 
1- Age: less than 1.5 years and 

more than 12.5 years. 
- Increased RDW value in CBC 

more than normal value < 16.5 
(Irwin JJ, Kirchner JT. 
Anemia in children. Am Fam 
Physician. 2001). 

     This study was carried on 100 
children, aged (1.5-12) years old 
from Al-Hussein university 
hospital, Sayed Galal university 
hospital and Damanhour medical 
national institute during the period 
from 9/2018 to 12/2019. They 
were selected by simple random 
method. 
They were subjected to the 
following: 
I. Detailed history taking. 
II. Thorough clinical examination. 
III. Laboratory investigations 

including: 
A. Complete Blood Count: by 

automated hematology 
analyzers. 

B. HbA2 Estimation: by red 
cell indices are confirmed 
for carrier state by HbA2 
measurement using the 
hemoglobin analyzer 
ARKRAY ADAMS A1C 
HA-8180T (Japan device) 
(Galanello R and Origa R 
2010). 

C. Serum iron level by 
automated analyzer. 

D. Total iron binding capacity 
(TIBC) by automated 
analyzer. 

E. Serum ferritin: using Tosoh 
AIA1800ST (Japan) 
immunoassay analyzer. 
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Lastly, we classified our studied 
patient into 2 groups: 
- Group I: Non anaemic 

(normal) group (Hb level was 
normal according to age) 
(Irwin JJ, Kirchner JT. 
Anemia in children. Am Fam 
Physician. 2001). 

- Group II: Anaemic group, 
depending on the full criteria 
for diagnosis of anaemia: 
• HB Level was less than 

normal range according to 
age 1.5 years to 12 years. 

• HCT Level was less than 
normal range according to 
age 1.5 years to 12 years. 

• MCV Level was less than 
normal range according to 
age 1.5 years to 12 years 
(Kilpatrick GS, Hardisty 
RM, 2005). 

Statistical Analysis: 
     The data were coded, entered 
and processed on computer using 
Statistical package for social 
science (SPSS) (version 24).The 
results were represented in tabular 
and diagrammatic forms then 
interpreted. Mean, standard 
deviation, range, frequency, and 
percentage were used as 
descriptive statistics. The 
following test was done: Chi-
Square test Χ² was used to test the 
association variables for 
categorical data. Student’s-test 
was used to assess the statistical 
significance of the difference 
between two population means in 
a study involving independent 
samples. P value was considered 
significant as the following:   P > 
0.05: Non-significant. P ≤ 0.05: 
Signifstorag. 

 

 

 

 

 

 

 

RESULTS 
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Table (1): Demographic data of the studied cases (sibilings) 
Variable (n=100) 
Age: (year) 
Mean ± SD 
Range 

 
6.4± 2.6 
1.5 – 12 

Variable No % 
Sex: 
Female 
Male 

 
40 
60 

 
40% 
60% 

Residence : 
Rural 
Urban 

 
84 
16 

 
84% 
16% 

Family History: 
+ve Consanguinity 
-ve Consanguinity 

 
12 
88 

 
12% 
88% 

     This table shows that the age 
of the studied group ranged from 
1.5 to 12 years with mean 6.4± 

2.6 years. Regarding sex 60% of 
them were male and 40% were 
females. 

Table (2): Complete blood count of all the studied subjects 
 Variable (n=100) 

RBCs: (x106/mm3) Mean ± SD 
Range 

4.38± .432 
3.40 – 5.50 

Hb: (gm/dl) Mean ± SD 
Range 

12.04± 1.53 
8–14.9 

HCT: (%) Mean ± SD 
Range 

37.17± 4.47 
27–46.5 

MCV: (fl) Mean ± SD 
Range 

82.80± 6.95 
63–92 

MCH: (pg) Mean ± SD 
Range 

26.96± 2.58 
17.7 – 32 

MCHC: (%) Mean ± SD 
Range 

31.50± 1.60 
27.5–35.7 

RDWcy: (%) Mean ± SD 
Range 

14±1.68 
9.5 – 17.6 

WBCs: (x103/mm3) Mean ± SD 
Range 

7.27± 1.65 
4.2 –11.5 

Platelets: (x103/mm3) Mean ± SD 
Range 

284.86± 
109.97 
90–480 

 

     This table shows that CBC within normal range 
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Table (3): Serum level of Serum Ferritin (ug/l ), Serum Iron(µg/dl) 
and TIBC(µg/dl) 

Variable 
Non carrier 
HbA2<3.5 

(n=20) 

Carrier 
HbA2>3.5 

(n=10) 
t P 

Serum Ferritin 
(ug/l ) 

Mean ± SD 
Range 

7.30± 2.92 
4-14 

88.14± 9.81 
75-97 -2.13 .001 

Serum Iron 
(µg/dl) 

Mean ± SD 
Range 

33.80± 4.95 
25-40 

79.32± 3.37 
70-84 -1.69 .011 

TIBC(µg/dl) Mean ± SD 
Range 

562± 35.41 
500-620 

260.42± 44.20 
180-280 3.38 .004 

 
     This table shows that there 
were statistically significant 
differences between thalassemia 
carriers and non- carrier among 

microcytic anemic group as 
regards serum ferritin, serum 
iron, TIBC. 

 
Table (4): Classification of all the studied subjects from CBC 

Total (n=100) 
Non anemic (n=43)* Anemic (n=57)** 

43 
(43%) 

Normocytic anemia 
MCV >80fl 
n=13 (13%) 

Microcytic anemia 
MCV<80 fl 
n=44 (44%) 

** Less than normal level of HB, HCT and MCV for age  
 
     This table shows that 57 cases 
were anemic, 13 cases of them 

were normocytic anemia and 44 
cases were microcytic anemia. 
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Table (5): Result of screening among the studied group 

Variable (n=30) 
No % 

Non-carrier (HbA2<3.5) 80 80 
Carrier (HbA2 >3.5) 17 17 
B-Thalassemia intermedia 
HbA1:83.7 % 
HbA2: 3.6 % 
HbF: 12.7% 

1 1 

B-Thalassemia major 
Case 1 
HbA1:0.6 % 
HbA2: 4.7 % 
HbF:94.7% 
Case 2 
HbA1:0.7 % 
HbA2: 4.8 % 
HbF:94.5 % 

2 2 

Total 100 100.0 
 
     This table shows that 17% 
were B.Thalassemia carrier, 2% 
were B.Thalassemia major, 1% 
were B.Thalassemia intermediate 

and 80% non-carrier (microcytic 
hypochromic anemia due to iron 
deficiency anemia. 

 
DISCUSSION 

     This study was carried out on 
children, aged (1.5-12) years old 
with mean 6.4± 2.6 years who 
attended to clinic of pediatric 
department Alhussein Hospital, 
Sayed Galal Hospital and 
Damanhour medical national 
institute. During the period from 
9/2018 to 12/2019. 
     Our results showed that (60%) 
of them were males and (40%) 
were females, (84%) rural and 
(16%) urban. 

     These results disagree with 
Abozaid M S, (2017) who found 
(56.6%) were females. 
     The results of complete blood 
count testing of all studied 
subjects revealed that 57% 
subjects were non anemic, 43% 
subjects were anemic. 
     These findings were similar to 
the results of survey conducted on 
355 Egyptian young males 
employed in private workshops 
(aged 7-19) in Alexandria 
governorate, which showed that 
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about 44.5% of them were anemic 
(Curtale F, Abdel-Fattah M, et 
al., 2000). 
     The results of complete blood 
count testing of all studied cases 
revealed that (57%) cases were 
anemic, (43%) cases were non 
anemic. Among anemic group, 
(13%) cases had normocytic 
anemia and (30%) cases had 
microcytic anemia. Microcytic 
anemia group were further divided 
into two groups according to 
HbA2 level, B-thalassemia carrier 
group (with HbA2>3.5) were 
(10%) and non-thalassemia carrier 
group (with HbA2<3.5) were 
(90%). 
     Our results agreed with 
(Hesham, M., Besher, M., et al., 
2018) who found that, 8.5% of the 
studied group were thalassemia 
carrier and 91.5% were not carrier. 
     These findings were similar to 
the results of the survey conducted 
on 355 Egyptian young males 
employed in private workshops 
(aged 7-19) in Alexandria 
governorate, which showed that 
about 44.5% of them were anemic 
(Curtale F, Abdel-Fattah M, et 
al., 2007). 
     El-Beshlawy A and Youssry I 
(2009): Prevention of 
hemoglobinopathies in Egypt. 
Hemoglobin; 33: 14-20 in Egypt 
reported that, the oldest 
civilization in the Mediterranean 

region, thalassemia is the most 
frequent hemoglobin disorder in 
the country. The carrier rate of this 
disease varies between 5.3 and 
≥9%. It was estimated that 
1,000/1.5 million per year live 
birth born with thalassemia 
disease. 
     Our results were not in 
agreement with a study in India 
conducted in 2011 among school 
children aged 11 to 18 years and 
showed a beta-thalassemia carrier 
rate of 3.3% (Rangan A, Sharma, 
et al., 2015). 
     This study showed that, non-
statistically significant deference 
between cases with B-thalassemia 
and without regarding sex where 
p-value was >0.05. 
     This agreed with (Gurbak M, 
Sivasli E, et al., 2006) who 
reported no appreciable difference 
in males and female thalassemic 
patients. 
     However, a statistically non-
significant difference between 
number of male and female 
thalassemia patients regarding sex 
was reported by (Asadi-Pooya A 
and Doroudchi M, 2004) They 
concluded that this difference in 
thalassemia patients (males more 
affected than females) is 
noteworthy and deserves further 
investigation considering 
thalassemia as a single- gene 
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disease transmitted by a recessive 
mode of inheritance. 
     Our study showed that, non-
statistically significant difference 
between cases with B-thalassemia 
and without regarding age where 
p-value was >0.05. 
     The same results were in 
disagreement with (Şanlidag B, 
Çagin B, et al., 2016) who found 
that there were significant 
decreases in the age in cases with 
B-thalassemia than without. 

CONCLUSION 
From this study we concluded 
that: 
- Carrier rate among our study 

of B thalassemia patient was 
10%. 

- Hemoglobin A2 is the gold 
standard for carrier screening 
among children. 

- Carrier rate among the 
microcytic anemia group was 
33.3%. 

- Prevalence of microcytic 
anemia among the studied 
group was 30%. 

RECOMMENDATION 

In the view of the present study, 
we recommend the following: 

I. Establishment of neonatal 
program for detection of β- 
thalassemia carriers. 

II. Avoidance of consanguineous 
marriage especially in families 
with β- thalassemia. 

III. Strict premarital screening of 
Thalassemia and in early 
pregnancy among families 
with Thalassemia major cases. 
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التحري لاكتشاف أنیمیا البحر المتوسط بین أقارب 
 مرضى أنیمیا البحر المتوسط

 على محمد شعبان*، **محمد سعید الشوربجي، على عبداللطیف عافیھ*

 جامعة الإزھر، كلیة الطب، فال* والباثولوجیا الإكلینیكة**اقسام الأط

للعق������ود وكل الص������حیة الكب������رى الآن تع������د الثلاس������یمیا واح������دة م������ن المش������ا         
ب�����یض القلیل�����ة المقبل�����ة، لا س�����یما ف�����ي مص�����ر أق�����دم حض�����ارة ف�����ي منطق�����ة البح�����ر الأ

ملی�������ون نس�������مة وال�������ذي یتزای�������د  120المتوس�������ط، حی�������ث یبل�������غ حج�������م س�������كانھا 
) تع��������د الثلاس��������یمیا ھ��������ي اض��������طراب الھیموغل��������وبین 2020بس��������رعة (التع��������داد 

، 5.3تت�����راوح م�����ا ب�����ین  الأكث�����ر ش�����یوعا ف�����ي ال�����بلاد مع�����دل الناق�����ل لھ�����ذا الم�����رض
Y9 ملی�������ون ولادة حی��������ة 1.5/  1000، ل�������ذلك ف�������إن التق��������دیرات تش�������یر إل��������ى أن 

 1936205تول�������د م�������ع م�������رض التلاس�������یمیا س�������نویا (مجم�������وع ال�������ولادات الحی�������ة 
 ).2006في عام 

ثی������را لق������د تغی������ر ع������لاج المرض������ى ال������ذین یع������انون م������ن بیت������ا ثلاس������یمیا ك         
ا التق������دم ف������ي عملی������ة نق������ل الخلای������عل������ى م������دى العق������ود القلیل������ة الماض������یة، م������ع 

ون الحم�����راء وإدخ�����ال ع�����لاج اس�����تخلاب الحدی�����د .ت�����واتر نق�����ل ال�����دم ع�����ادة م�����ا یك�����
ك�����ل أس�����بوعین إل�����ى أربع�����ة. وق�����د تتس�����بب فواص�����ل زمنی�����ة أقص�����ر ف�����ي تخف�����یض 

 .احتیاجات الدم بشكل عام

عل������ى ال������رغم م������ن تزای������د أع������داد مرض������ي الثلاس������یمیا ب������اطراد، وارتف������اع          
لناجم����ة ع����ن الحم����ل الزائ����د م����ن الحدی����د كم����ا ان تراكم����ھ ف����ي نس����بة المض����اعفات ا

الأنس������جة یمك�������ن أن ی�������ؤدي إل�������ى الخل������ل ال�������وظیفي الت�������دریجي لأجھ�������زة القل�������ب 
والكب������د والغ������دد الص������ماء، والحدی������د الزائ������د یش������كل المض������اعفات الأكث������ر أھمی������ة 
ف������ي الثلاس������یمیا، وھ������و التركی������ز الرئیس������ي للع������لاج الس������ریري .وینبغ������ي أن یب������دأ 

عملی������ھ  20 – 10تخلاب الحدی������د م������رة واح������دة ك������ان ل������دیھم مرض������ى الع������لاج اس������
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 1000لنق�����ل ال�����دم ف�����ي الس�����نة أو عن�����دما تك�����ون مس�����تویات فی�����ریتین یرتف�����ع ف�����وق 
 .نانوغرام /مل

وك���������ان أول عق���������ار مت���������وفر لتلق���������ي الع���������لاج م���������ن الحدی���������د الزائ���������د          
و ھ����و خال����ب للحدی����د لا ی����تم امتصاص����ھ م����ن الجھ����از  (DFO) دیفیروكس����امین
 ت�����الى ف�����إن ھن����اك حاج�����ة لإعط�����اءه ع�����ن طری����ق الحق�����ن، وع�����ادة م�����االھض����مي وبال

 لی�����الي ف�����ي 7إل�����ى  5س�����اعة ض�����خ ل�����یلا،  12إل�����ى  8ی�����تم حقن�����ھ تح�����ت الجل�����د م�����ن 
 .الأسبوع

         Deferiprone (DFP)  ھ������و خال������ب للحدی������د یمك������ن امتصاص������ھ م������ن
الجھ�����از الھض�����مي وبالت�����الى یؤخ�����ذ ع�����ن طری�����ق الف�����م وال�����ذي ب�����رز م�����ن عملی�����ة 

 .لعلاج جدید من الحدید الزائد بحث واسعة النطاق

بی������ة ٪ م������ن المرض������ى م������ن الآث������ار الجان 30یع������اني أكث������ر م������ن  ،وعموم������ا         
لواق����ع، ل����ھ إلا أنھ����ا ت����ؤدي إل����ى وق����ف دائ����م لل����دواء ف����ي ح����الات قلیل����ة فق����ط .ف����ي ا

 عل������ى ال������رغم م������ن الأع������راض المعدی������ة المعوی������ة أي الغثی������ان والتقی������ؤ، وع������دم
د) ع ع������ابر ف������ي مس������تویات انزیم������ات الكب������الكب������د) (ارتف������ا(الراح������ة ف������ي المع������دة 

ثی�����ر ومفص�����لي ف�����ي ال�����ركبتین أو المفاص�����ل الكبی�����رة الأخ�����رى المبل�����غ عنھ�����ا ف�����ي ك
 .من الأحیان

أس������رة بھ������ا مرض������ى  50طف������ل م������ن  100و ق������د قام������ت الدراس������ة عل������ى          
م أنث������ى) و متوس������ط أعم������ارھ 40 ،ذك������ر 60مص������ابون بأنیمی������ا البح������ر المتوس������ط (

 ).عاما(عام و نصف حتى خمسة عشر 

لأطف������ال او ق������د ت������م القی������ام و إج������راء العدی������د م������ن التحالی������ل عل������ى ھ������ؤلاء          
) و نس������بة الحدی������د ،الفص������ل الكھرب������ائي للھیموجل������وبین ،مث������ل (ص������ورة دم كامل������ة

 وق����د ت����م قی����اس الط�����ول و ال����وزن للأطف����ال وك����ذلك إج�����راء الفح����ص عل����ى القل�����ب 
 .الصدر و الجھاز الھضمي و العصبي لھؤلاء الأطفال
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 % م�������ن ھ�������ؤلاء الأطف�������ال یع�������انون م�������ن57و ق�������د أظھ�������رت دراس�������تنا أن          
% 1% ثلاثیمی�������ا متوس�������طة و 2% ح�������املین للم�������رض و 17الأنیمی�������ا م�������ن بی�������نھم 

 .ثلاثیمیا كبرى

و ق��������د ك��������ان م��������ن الض��������روري ج��������دا عم��������ل التحری��������ات و الفحوص��������ات          
اللازم������ة للكش������ف المبك������ر ع������ن مص������ابي و ح������املي ھ������ذا الم������رض حت������ى یتثن������ى 

ج بطریق�����ة ص�����حیحة و ق�����د قام�����ت دراس�����تنا عل�����ى ھ�����ذا الھ�����دف و ت�����م لھ�����م الع�����لا
  فحص و عمل التحالیل اللازمة لأقارب مصابي ھذا المرض

 :الاستنتاجات

یمتث������ل معظ������م المرض������ى بش������كل أكب������ر للع������لاج الفم������وي ع������ن الحق������ن تح������ت  -
 .الجلد

الفح������ص و التح������ري المبك������ر ل������ذوي مرض������ى الثلاثیمی������ا ھ������ام و ض������روري  -
 .ت المصابة أو الحاملة للمرضعن الحالا جدا للكشف

 :الخلاصة

ج�����ب یم�����رض أنیمی�����ا البح�����ر المتوس�����ط م�����ن أم�����راض ال�����دم الوراثی�����ة ل�����ذا          
ن التح�����ري جی�����دا و الكش�����ف المبك�����ر ف�����ي الأس�����ر الت�����ي یوج�����د بھ�����ا أطف�����ال مص�����ابو

بأنیمی������ا البح������ر المتوس������ط و ی������تم فح������ص الأش������قاء حت������ى ی������تم الكش������ف المبك������ر 
 .للمرض و بدء العلاج مبكرا أیضا

 :التوصیات

یوص��������ى بالكش��������ف المبك��������ر و التح��������ري للأس��������ر الت��������ي یتواج��������د بھ��������ا          
 مص������ابین بأنیمی������ا البح������ر المتوس������ط حت������ى ی������تم الكش������ف المبك������ر عل������یھم و من������ع

ھ�������ذا الم�������رض و بالت�������الي س�������یقل ع�������دد  ح�������امليالت�������زاوج ب�������ین المص�������ابین و 
 .الإصابات بأنیمیا البحر المتوسط


	INTRODUCTION

